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GEOLOGY AND COAL RESOURCES OF BELMONT COUNTY, OHIO

By Henry L. BERrYHILL, JR.

ABSTRACT

Belmont County, located in the east-central part of Ohio on
the Ohio River, has long been a producer of high-grade bitumi-
nous coal, mostly from the well-known Pittsburgh bed. As a
part of a program to appraise the nation’s mineral resources, the
U.8. Geological Survey with the cooperation of the Ohio Geo-
logical Survey has evaluated the coal reserves of the county.
In addition to the investigation of coal, the stratigraphy was
studied in detail.

The exposed strata of Belmont County, which covers an area
of 535 square miles, were deposited during the Pennsylvanian
and Permian periods in an uninterrupted sequence with an
aggregate thickness of 1,100 feet. They consist of interbedded
sheets of sandstone, siltstone, mudstone, clay, limestone, and
coal, comprising the upper 350 feet of the Conemaugh formation
of Middle Pennsylvanian age (late Des Moines to middle
Missouri?), the Monongahela formation of Middle and Late
Pennsylvanian age (late Missouri and Virgil?), and the lower
470 feet of the Dunkard group, Washington and Greene forma-
tions undifferentiated, of Late Pennsylvanian and early Permian
age. Within these formations, 56 members and coal beds are
recognized and named.

Outcrops and subsurface data indicate that marine limestone
beds are the most extensive units in the Conemaugh formation.
Coal beds are the most extensive of the various strata that occur
in the Monongahela formation and in the lower part of the
Dunkard group. Sandstone and siltstone are more persistent
than other lithologic units in the upper part of the Dunkard
group.

The Conemaugh formation crops out only in the western and
eastern parts of the county, and it is characterized by thin,
lenticular coal beds, red beds, and thin limestone beds. The
Monongahela formation is more extensively exposed and con-
tains thick, persistent coal beds, few red beds, and thick units
of limestone. The Dunkard group, which crops out mainly in
the eastern half of the county, is similar in the lower part to the
Monongahela formation, but above the Washington coal bed it
resembles the Conemaugh formation.

The vertical repetition of lithologic types is an outstanding
feature of both the Pennsylvanian and Permian strata, which
can be grouped into a number of sedimentary cycles. Basically
the sedimentary cycle in Belmont County includes, in ascending
order, coal, clay and shale, sandstone, siltstone and mudstone,
limestone, and underclay, but because of facies changes the
make-up of the cycles varies and 6 types were recognized. Each
type is related either to a deltaic environment of deposition or
to a neritic or basin environment. Individual types differ
according to geographic position within one of these two environ-
ments. Shoreward, therefore, neritic-type cycles grade into
deltaic types. Vertical variance in the types of cycles at a given
locality are the result of many lateral shifts of the neritic and

deltaic environments during Pennsylvanian and Permian time.
Although some types of cycles are repeated many times vertically,
other types are restricted to a particular formation. Thus, cycles
in the lower part of the Conemaugh formation that are charac-
terized by a limestone containing a diversified marine fauna have
not been recognized higher in the section. Conditions necessary
for a thriving benthonic fauna apparently did not exist after
middle Conemaugh time.

Sediments deposited during Conemaugh and Monongehela
times probably came from several source areas, but the principal
source seems t0 have been to the north. During early Permian
time, however, the pattern of sedimentation changed and most
of the rocks above the Washington coal bed appear to be made up
of sediments that came from a source to the southeast.

The strata dip to the southeast at an average rate of 18 feet
per mile. Small local flexures cause slight variations in the dip,
which in a few places is as much as 60-70 feet per mile. In the
eastern part of the county, the dip is reversed around a small
dome-shaped structure that is known locally as the Jacobsburg
anticline.

The principal mineral resources of Belmont County are coal,
oil, and gas. Of these, coal is the most important economically.
The original reserves of coal in the seven thickest beds are
estimated to total 5,668 million tons. Included in the original
reserves is 884 million tons of coal mined out and lost in mining,
leaving estimated remaining reserves of 4,784 million tons as of
January 1, 1953. The Pittsburgh bed, which contains estimated
remaining reserves of 1,929 million tons of coal, is the most
important in terms of both reserves and quality. Produection of
oil and gas, which in the past has come principally from the Berea
sandstone of Mississippian age, has been small in recent years.

INTRODUCTION
PURPOSE OF THE STUDY

Belmont County has long been Ohio’s leading
producer of high-grade bituminous coal, mostly from
the well-known Pittsburgh bed. Its strategic location
in the upper Ohio River valley near the industrial heart
of the United States makes its large reserves of coal of
vital importance to the national economy. As a part
of a program to make an inventory of the nation’s
mineral resources, the U.S. Geological Survey with the
cooperation of the Ohio Geological Survey has evaluated
the coal reserves of the Pittsburgh bed, as well as other
less well-known coal beds in Belmont County. De-
tailed stratigraphic studies were also made of the coal-
bearing formations.
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Information on the coal reserves of the Pittsburgh
(No. 8) bed in Belmont County has been summarized
in a circular published by the U.S. Geological Survey
(Berryhill, 1955). Data on thickness and reserves of
the Pittsburgh bed in Belmont County, based on that
report, are included in a report on the Pittsburgh and
Redstone coal beds in Ohio published by the Ohio
Geological Survey (DeLong, 1955).

The present report describes the structure, stratig-
raphy, economic geology, and sedimentation of Belmont.

County.
PREPARATION OF THE REPORT

The field investigations preliminary to the prepara-
tion of this report were made during the summers of
1951-53. The coal beds and other readily recogniz-
able stratigraphic units were traced across the county,
and the elevations of these key beds were determined
at many outcrops by means of an aneroid barometer,
tape, or hand level. Outcrops of key beds, strip mines,
and openings to underground mines were plotted in
the field on aerial photographs (scale 1:20,000) and
on topographic maps. The writer measured 1,041 sec-
tions of coal beds at outcrops and in mines during the
field investigations, and in addition measured in detail
326 stratigraphic sections that were used to gain
adequate vertical control for the correlation of the
key beds.

The field data were transferred in the office to a
topographic base map of the county (scale 1:48,000).
This map was prepared by combining parts of the
Flushing, Woodfield, Clarington, St. Clairsville, Ohio,
and the Wheeling and Cameron, W. Va.-Ohio, 15-
minute quadrangle topographic maps. The formation
contacts and the lines of outcrop of the main coal beds
were plotted on this base map, from which the indi-
vidual coal bed maps were then prepared. Plates
showing diagrammadtic coal sections were also prepared
to supplement the coal bed maps. On the plates show-
ing the coal sections the diagrams are located by town-
ship, and the townships are arranged in their geographic
position within the county so that trendsin the character
of a coal bed across the county can be easily visualized.

Many figures containing graphic sections that show
the stratigraphic position and association of the vari-
ous strata have been included so that the stratigraphy
of the many relatively thin members and beds can be
more easily seen and understood.

ACKNOWLEDGMENTS

The writer wishes to express his appreciation for the
cooperation of the members of the Ohio Geological
Survey, particularly John H. Melvin, State Geologist,
William H. Smith, chief of the Coal Resources Section,
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PREVIOUS WORKERS

The first recorded study of the geology of Belmont
County was that of Andrews (1874). He gave local
names to some of the coal beds, but did not name
the strata between the coal beds. His report included
only the southern half of the county.

Stevenson (1878) made a study of the northern part
of Belmont County and tentatively correlated the coal
beds, which he designated by numbers, with coal beds
in Pennsylvania. Like Andrews, he did not name the
strata between the coal beds.

White (1891), in his report on the stratigraphy of
the bituminous coal field in Pennsylvania, Ohio, and
West Virginia, listed several stratigraphic sections
from eastern Ohio. He stated that the rocks above
the Waynesburg coal bed are Permian in age and that
they occur in Belmont County as well as in other
counties in eastern Ohio. Hé also correlated the coal
beds of the “Upper coal measures’” of Belmont County
with the coal beds of the ‘“Monongahela River series”
of Pennsylvania.

Condit (1912), in a report on the Conemaugh forma-
tion in Ohio, classified the strata below the Pittsburgh
coal bed in Belmont County as Conemaugh in age.

Stauffer and Schroyer (1920) made a study of the
“Dunkard series” in Ohio, and measured a number of
stratigraphic sections in Belmont County. Following
White’s original interpretation, they classified the
strata above the Waynesburg coal bed as Permian
in age, and, in addition, they subdivided the rocks of
Permian age into two formations which they correlated
with the Washington and Greene formations of
Pennsylvania.

Condit (1923) made a study of the economic geology
of the Summerfield and Woodsfield quadrangles,
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Ohio. This study included the southwestern quarter
of Belmont County.
White (1947) mapped the Waynesburg coal bed in
the northwestern and north-central parts of the county.
Stout (1953), in a report on the Monongahela series
in Ohio, listed a large number of stratigraphic sections
from Belmont County.

GEOGRAPHY

Belmont County is on the eastern edge of Ohio
midway between the northern and southern boundaries
of the State. It comprises an area of 535 square miles
distributed over 16 townships (fig. 1). The dimensions

MICHIGAN
| , <
| Cleveland o
; <
| >
' -
| >
. 0
<) 4
A 4
<| 0 H | R
L] =9
Q, J
A .
= COLUMBUS p&t 727 1NN ;
: [l
|
i
3"\/\
$N ,
.J — NN
\\/“\‘_ Ve Belmont County
KENTUCKY — Area of coal-bearing
) rocks in Ohio
50 0

50 MILES
)

L i S S Y 1

FIGURE 1.—Index map of Ohio showing the location of Belmont County and the area
of coal-bearing rocks.

of the county are roughly 24 miles from east to west
and 21 miles from north to south. This ~ounty, which
is almost rectangular in shape, is bounded on the east
by the Ohio River, which separates it from West
Virginia; on the west by Guernsey and Noble Counties;
on the north by Harrison and Jefferson Counties;
and on the south by Monroe County.

St. Clairsville, the county seat, is near the center
of the northeastern quarter of the county. By highway
it is 70 miles southwest of Pittsburgh, Pa.; 10 miles
west of Wheeling, W. Va.; 137 miles southeast of
Cleveland, which is the closest point on Lake Erie;
and 117 miles east of Columbus.

A network of Federal, State, and county highways
makes all parts of Belmont County accessible. TU.S.
Highways 40 and 250 and State Highways 7 and 8 are
the main roads. Rail service to most of the northern
half of Belmont County and to all of the eastern part
of the county along the Ohio River is provided by the
Baltimore and Ohio, Pennsylvania, and New York
Central and St. Louis Railroads (fig. 2). Coal is
shipped by barge to many cities on the Ohio River.

In 1950, Belmont County had 87,740 inhabitants.
The principal towns in the county in order of size are
Martins Ferry, Bellaire, Barnesville, Bridgeport, Shady-
side, and St. Clairsville.

The economy of Belmont County is based principally
on agriculture, coal mining, and manufacturing. Agri-
culture is the leading activity in terms of persons
engaged, but coal mining exceeds both manufacturing
and agriculture combined in terms of income from sales.

TOPOGRAPHY AND DRAINAGE

Belmont County is a part of the Appalachian Plateau
physiographic province (Fenneman, 1938, p. 279),
which is a broad dissected upland underlain by essen-
tially horizontal sedimentary rocks.

The surface of the county is hilly. Streams have
dissected the area so that, except for the uniformly
level ridge summits, most of its plateau surface is no
longer evident. The present surface consists chiefly of
broad, rounded ridges and intervening V-shaped valleys.
The valleys are deep and narrow along the Ohio River
and its main tributaries, but are shallower and broader
headward near the drainage divides.

The highest elevation is slightly more than 1,400
feet above sea level. Two hills rise to this level: one
is near the western edge of sec. 11, Goshen Township;
the other is Galloway Knob near the eastern edge of
sec. 29, Smith Township. The lowest elevation is at
the extreme southeastern corner of the county where
the Ohio River is 615 feet above sea level. Maximum
relief is about 800 feet. Along the Ohio River, the
ridge tops are as much as 680 feet above river level.
In the central one-third of the county, relief along the
main streams ranges from 530 feet on Captina Creek
to 360 feet on Wheeling Creek. West of the Flushing
escarpment (fig. 2), the relief along the larger streams
is about 300 feet.

Most of the higher ridges reach a rather uniform
altitude of about 1,260-1,300 feet. The uniform level
of the ridge crests is most apparent along the Flushing
escarpment, along the broad ridges that extend east-
ward from the escarpment to the Ohio River, and along
the ridge that extends northwestward from Barnesville
to Fairview, Guernsey County.
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FI1GURE 2.—Index map of Belmont County, Ohio, showing the location of main towns, streams, and railroads, and the maln dralnage divide,
the Flushing escarpment,

A drainage divide, the Flushing escarpment (Stout
and Lamb, 1939, p. 4-5), which trends slightly north-
eastward across the western one-fourth of the county,
is an outstanding physiographic feature of eastern Ohio
(fig. 2). This divide follows a sinuous course from
southwestern Columbiana County southward across
Carroll, Harrison, and Belmont Counties into north-
western Monroe County. It crosses Monroe County
in a southeastward direction and reaches the Ohio
River at a point near New Martinsville, W. Va. In
Belmont County this divide separates the drainage of
the area into two separate systems. The eastern sys-
tem, which is made up of Wheeling, McMahon, and
Captina Creeks and their tributaries, flows directly into
the Ohio River. The western system is made up of
Stillwater Creek and Wills Creek and their tributaries,
which flow westward and northwestward into the
Tuscarawas and Muskingum Rivers before entering
the Ohio River at Marietta.

A conspicuous feature of the drainage pattern of the
Ohio River in this area is the relatively short lengths
of its tributaries. From Marietta, Ohio, north to
Pittsburgh, Pa., a distance of approximately 100 miles,

not a single tributary of the Ohio River has been called
a river. Elsewhere, however, the Ohio River drainage
system includes several large rivers—the northern part
is made up of the Monongahela, Allegheny, Conemaugh,
and Youghioheny Rivers and their tributaries, and the
southern part includes the Kanawha, Kentucky, Wa-
bash, Cumberland, and Tennessee Rivers.

The well-developed tributaries in the northern and
southern parts of the present Ohio River drainage
system and the lack of well-developed tributaries
between Marietta, Ohio, and Pittsburgh, Pa., plus the
divergent orientation of the tributaries north and
south of New Martinsville, W. Va., led Leverett (1902,
p. 88-94) to the conclusion that the area now drained
by the Ohio River was, prior to the Pleistocene ice
age, two systems separated by an eastward-trending
drainage divide that crossed the present Ohio River
somewhere between Bellaire, Ohio, and New Martins-
ville, W. Va. The streams making up the northern
system, which included the streams of eastern Belmont
County, flowed to the Atlantic Ocean via the northern
Ohio, Allegheny, and St. Lawrence Rivers, and the
streams making up the southern system, which in-
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cluded the streams of western Belmont County, flowed
to the Gulf of Mexico via the southern Ohio and
Mississippi Rivers. The reversal in direction of flow
of the northern system occurred during a late stage
of the glacial period and was a result of damming by
glaciers and glacial debris. Being unable to flow north-
ward, the water ponded, eventually broke over a
col on the drainage divide near New Martinsville,
and flowed southward into the southern Ohio River
system. A large continuous supply of water from the
melting glaciers quickly cut a gorge through the narrow
col and drainage of the northern Ohio River system
was permanently incorporated with the southern
Ohio River system to form the present drainage pattern.

Stout and Lamb (1939) also discussed the effects of
the glacial period on the drainage of southeastern
Ohio. They believed that the Tuscarawas River
system, which includes the westward-flowing tributaries
draining Belmont County, flowed northwestward to
the Great Lakes area prior to the glacial period and
was, therefore, a part of the St. Lawrence River system.
The course of the Tuscarawas was subsequently
dammed by glaciers and its flow diverted southward
into the southern Ohio system.

Cutoff meanders and perched alluvial terraces in
places along Captina, McMahon, and Wheeling Creeks
indicate that the eastward-flowing drainage system
was once more mature than at the present time.
Stream loading occurred during the late glacial period.
Subsequent alteration of the drainage pattern, as
described above, caused a lowering of base level and
the streams became incised. The present relief is a
result of this rejuvenation.

STRUCTURE

The rocks in Belmont County form a gentle
monocline that dips to the southeast at an average rate
of 18 feet per mile. Locally, the dip increases to as
much as 70 feet per mile where small flexures cause
slight variations in the southeastward dip. (See pl. 4
which includes structure contours drawn on the base of
the Pittsburgh coal bed.) Two small dome-shaped
anticlines lie in the eastern part of the county, one in
eastern Richland Township at Claremont and the other
in northwestern Mead and eastern Smith Townships
near Jacobsburg. Several structural noses and ter-
races occur in the mapped area. The most prominent
structural noses are in southwestern Warren Township
near Barnesville and in the southeastern corner of
Wayne Township.

A narrow northeastward-trending syncline, whose po-
sition was plotted from mine maps of the Pittsburgh
coal bed, extends from west-central Pultney Township
to the northeastern part of Pease Township (pl. 4).

The width of the structure is reported to range from a
few hundred feet to about 1,000 feet, and the elevation
of the base of the coal bed across the syncline is reported
to vary as much as 40 feet in about 200 feet of lateral
distance. Locally the syncline is cut by a normal fault
along its western side, adjacent to the deepest part of
the trough. The beds on the west side of the fault have
moved up about 5 feet relative to those on the east side.
Mine operators report very little, if any, abnormal frac-
turing of the coal adjacent to the fault. The lower
bench of the Pittsburgh coal bed increases from an aver-
age thickness of about 60 inches to 84 inches or morein
a narrow belt along the central part of the syncline.
The thicker coal in the lower bench of the Pittsburgh
coal bed suggests that the trough may have been present
at least in an incipient stage during accumulation of the
plant debris.

In the north-central part of sec. 31, Union Township,
at the McConnaugh mine, a small graben is outlined
by faults in the Pittsburgh coal bed. The downfaulted
block is approximately 800 feet wide and is reported by
the mine owner to be bounded on the southeast and
northwest by northeast-trending faults. The elevation
of the base of the Pittsburgh coal bed at the portal of
the McConnaugh mine, which is located at the low
point, of the graben, is 960 feet. The elevation is 998
feet at points about 400 feet north of the portal and 500
feet east-southeast of the portal. The elevation of the
coal bed also increases northeastward along the center
of the graben, suggesting that the structure plunges to
the southwest. In the center of the graben, the total
thickness of the coal is more than 96 inches, which is
well above average for the area. Local faulting of the
Pittsburgh coal bed is also reported by mine operators
in other parts of the county.

STRATIGRAPHY
GENERAL FEATURES

The exposed strata of Belmont County were de-
posited during the Pennsylvanian and Permian periods.
They comprise, in ascending order, the Conemaugh and
Monongahela formations of Pennsylvanian age, and
the lower part of the Dunkard group, Washington and
Greene formations, undifferentiated, of Pennsylvanian
and Permian age. (See pl. 1.) In its type area along
Dunkard Creek in southwestern Pennsylvania, the
Dunkard group includes the Washington and Greene
formations. In Belmont County, Ohio, neither a lith-
ologic nor a faunal basis exists for subdividing Dunkard
strata. Furthermore, the Jollytown coal, basal unit of
the Greene formation in Pennsylvania, cannot be pos-
itively identified in Belmont County. Consequently,
Dunkard strata are referred to in this report as Dunkard
group, Washington and Greene formations undiffer-
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entiated. Group rather than formation is used because
of traditional usage of either group or series to designate
the Dunkard in the northern Appalachian basin and
also because of the proximity of Belmont County to
"the type area. Reasoning followed in redefining the
Dunkard of Belmont County is discussed in detail in
the section on Dunkard stratigraphy, pages 46-47.

The exposed rocks in Belmont County have a com-
bined thickness of about 1,100 feet, of which the
Conemaugh formation makes up approximately 360
feet, the Monongahela formation 230 to 265 feet, and
the Dunkard group approximately 470 feet. The lower
part of the Conemaugh formation is covered, and the
upper part of the Dunkard group has been removed
by erosion. The thickness of each of the three units
is remarkably uniform; thinning is slight and very
gradual. Drill-hole data indicate that the Conemaugh
formation thins toward the southwest at the rate of 2
to 3 feet per mile, the Monongahela formation thins
toward the northwest at the rate of 1 foot per mile,
and the Dunkard group thins toward the north at the
rate of 1 foot per mile.

The Conemaugh and Monongahela formations and
the Dunkard group have each been subdivided into
several members, many of which can be correlated with
members in other parts of the Appalachian basin.
Units that could not be readily correlated either have
been given new names or have been designated as
‘“undifferentiated’’ strata in this report. For some of
the members, the same geographic name has been used
for two members, for example, Redstone limestone
member, Redstone sandstone member. Such dupli-
cation of a single geggraphic name for two members
does not accord with the stratigraphic code of the
U.S. Geological Survey, but inasmuch as these dupli-
cated names have been widely used for more than 50
years, and also because 9 of them have been previously
adopted by the U.S. Geological Survey, retention of
the duplicated but well-established names is more
practical than replacing them with new ones. However,
in introducing new names for previously unnamed
units, no geographic names have been duplicated.
The stratigraphic units and their relations are shown
in the generalized columnar sections in plate 2. Most
of the clay beds beneath coal beds have not been
previously named in the Appalachian coal basin.
Following this precedent, these beds in Belmont
County are designated simply as ‘“underclays.”

All the formations are composed of relatively thin
layers of interbedded and intertongued sandstone,
siltstone, mudstone, clay, limestone, and coal. Most
of the beds of coal and their underclays and two of the
units of limestone are persistent throughout the county,
but the other units grade laterally into different types

of rocks. The distribution of sandstone, siltstone, and
limestone within each formation varies from one part
of the county to another. In the Conemaugh formation
sandstone and siltstone seem to be concentrated mainly
in the northern half of the county, but because of
insufficient drill-hole data for the.southern half where
the formation does not crop out, this conclusion is in
part conjectural. The sandstone and siltstone beds
of the Monongahela formation occur mainly in the
western part of the county, and those of the Dunkard
group chiefly in the southern part. The vertical
repetition of the various rock units in a rhythmic
pattern is characteristic of both the Pennsylvanian and
the Permian rocks and is a characteristic that is
modified laterally across the county by facies changes.

Most of these strata have been probably deposited in
either a fresh- or brackish-water environment. Several
thin units of limestone containing marine fossils are
interbedded with the nonmarine strata in the lower half
of the Conemaugh formation.

The formations differ in the number of coal beds and
red beds and in the ratio of sandstone, siltstone, and
shale to limestone. The Monongahela formation con-
tains several thick and persistent coal beds of com-
mercial quality, a large amount of limestone, but
virtually no red beds. The Conemaugh formation
contains no exposed coal but thin coal beds have been
recorded in drill holes. The Dunkard group contains
several thin lenticular coal beds but only one is thick
and persistent. Both the Conemaugh formation and
the Dunkard group contain red beds and in both forma-
tions the clastic rocks are predominant over limes’one.
The Dunkard group, however, contains more limestone
locally than the Conemaugh formation, especially in
the northeastern part of the county.

PENNSYLVANIAN ROCKS
CONEMAUGH FORMATION

HISTORY OF NAME

The name ‘“Conemaugh” was first used by Platt
(1875, p. 8) to designate the strata that occupy the
interval between the Upper Freeport and Pittsburgh
coal beds along the Conemaugh River in Pennsylvania.
In Ohio, however, the older ‘“Lower Productive,”
“Lower Barren,” “ Upper Productive,” ‘“ Upper Barren’
classification of Rogers (1839) was used for that part
of the “Coal Measures” above the ‘‘Conglomerate
Group” until Prosser (1901, p. 199) substituted the
formation names Pottsville (‘“Conglomerate Group”),
Allegheny (“Lower Productive’’), Conemaugh (* Lower
Barren””), Monongahela (“Upper Productive”), and
Dunkard (“Upper Barren’’). The name ‘‘ Conemaugh’
is in general use today throughout the Appalachian
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basin to designate the strata between the top of the
Upper Freeport coal bed and the base of the Pittsburgh
coal bed. The Conemaugh formation ranges in age
from late Middle to Late Pennsylvanian and includes
strata that are probably equivalent to strata of late
Des Moines, Missouri, and early Virgil age in the
Midcontinent region (Moore and others, 1944, chart 6).

DISTRIBUTION

The Conemaugh formation crops out mainly in the
westernmost and northeastern parts of Belmont County
but is largely concealed in all of the central and southern
parts. The largest area of outcrop is in western Flush-
ing and Kirkwood Townships, where approximately
the upper three-fourths of the formation is exposed.
In western Warren and western Somerset Townships,
less of the formation is exposed, and in the extreme
southwestern corner of the county only the upper 15 to
20 feet are exposed.

Near the northeastern corner of the county the upper
part of the Conemaugh formation crops out along the
valley slopes adjacent to the Ohio River. Outcrops of
the uppermost strata extend westward for several
miles along the valleys of Wheeling and McMahon
Creeks. South of east-central Pultney Township, the
Conemaugh formation is concealed except for a small
area along Captina Creek in secs. 21 and 27, York
Township, where the upper few feet lie above creek

level.
THICKNESS

The lower part of the Conemaugh formation is not
exposed in Belmont County. Approximately the upper
350 feet is exposed in the northwestern corner of the
county, and approximately the upper 200 feet is exposed
near the northeastern corner. The lower 70 feet of the
exposure near the northeastern corner is obscured in
part by weathering and in part by terrace deposits
along the Ohio River so that the maximum vertical
section exposed is about 130 feet. The formation is less
exposed toward the south and southeast because of the
regional dip; and in the southern and southeastern
parts of Belmont County, it is completely covered by
younger rocks. Drill holes penetrated 412 feet of the
Conemaugh formation in Union Township and approxi-
mately 468 feet near Wheeling, W. Va. The formation
is about 425 feet thick to the west in Guernsey County
(Condit, 1912), about 422 feet thick to the southwest
in Noble County, and from 473 to 505 feet thick to the
north in Jefferson County. Data on the thickness of
the Conemaugh formation in Monroe County are not
available.

GENERAL CHARACTER

The Conemaugh formation .consists of sandstone,
siltstone, mudstone, and small amounts of shale, clay,
and limestone. Coal beds have not been found in
outcrops of the Conemaugh in Belmont County, but
they have been reported in drill holes.

The sandstone members of the formation are lenticu-
lar. Crossbedding is common, and, because of an
abundance of mica, the sandstone beds tend to break
into flaggy and platy fragments along irregular bedding
planes. Locally the sandstone is massive and has an
undulatory base with thin lenses of conglomerate in a
few places. The sandstone beds are poorly sorted;
grain size ranges from fine to coarse but is predomi-
nantly fine to medium. The siltstone beds are generally
shaly, more evenly bedded than the sandstone. and
commonly grade laterally into sandstone.

Unweathered sandstone and siltstone beds are light
to medium gray, but weathered sandstone generally
is tan to rusty brown and weathered siltstone is olive
gray.

The sandstone and siltstone are similar in mineral-
ogic composition. Quartz is the most abundant
mineral, and the grains are clear, unetched, and vary
from angular to subrounded. Grains of feldspar,
muscovite, biotite, and chlorite are in most of these
rocks and make up approximately 5 to 10 percent of
the total mass. The interstitial material is made up
of very finely ground feldspar, mica, and clay minerals,
and this material, together with secondary quartz,
forms the cement. The sandstone is generally friable
on the weathered surface.

Both iron concretions, consisting principally of iron
oxide and clay ironstone nodules, occur locally in the
sandstone but are more common in the siltstone.
Calcareous nodules also occur in places in the siltstone.
Most of the nodules and concretions lie in either the
lower or the upper part of the sandstone and siltstone
members, but locally they may occur in both the lower
and the upper parts. There are some limy nodules
in the beds of mudstone.

The mudstone beds of the Conemaugh formation in
Belmont County are variable in thickness and locally
grade into either shale, siltstone, or limestone. The
term “mudstone” is used in this report to designate
virtually nonbedded rocks composed principally of

‘clay-sized particles but containing, in addition, various

amounts of silt-sized particles and nonclay minerals.
The color of the mudstone is predominantly grayish
red, but greenish-gray bands and blotches are common.
The red and green colors are imparted to the mudstone
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by iron compounds, and the variegation in color
occurs because some of the iron compounds have been
oxidized but some have been reduced chemically.

Both marine and nonmarine limestone beds are found
in the Conemaugh formation in Belmont County. The
marine limestone, which occurs only in the lower part
of the formation, contains a diversified fauna including
brachiopods, crinoids, bryozoa, pelecypods, gastropods,
and corals. The nonmarine limestone contains a rela-
tively nondiversified and diminutive fauna consisting
mainly of forms such as ostracodes, Spirorbis, pelecy-
pods, gastropods, and fish remains. The limestone beds
are the best stratigraphic markers in the Conemaugh
formation in Belmont County because of their greater
lateral persistence. On a regional basis the marine
limestone beds are the more persistent.

Clay, containing carbonaceous material in many
places, occurs in layers generally a foot or less in thick-
ness. These layers commonly overlie the nonmarine
limestone beds and underlie the marine limestone, but
locally clay is absent.

The geographic distribution of the types of rock
making up the Conemaugh formation varies from north
to south across Belmont County. In the northern part
the strata contain considerable sandstone, but in the
west-central and southwestern parts, the strata con-
sist largely of siltstone, shale, and mudstone. Red beds
seem to be more numerous in the western part of the

county.
DESCRIPTION OF MEMBERS

Condit (1912, p. 20) divided the Conemaugh forma-
tion in Ohio into 23 members. Exposures in Belmont
County are generally poor, however, and identification
and correlation of some of the named members is diffi-
cult. The following members, as recognized by Condit
(1912), are present in the county: Upper Pittsburgh
limestone, Bellaire sandstone, Lower Pittsburgh lime-
stone, Connellsville sandstone, Morgantown sandstone,
Ames limestone, Portersville limestone, Anderson coal
bed, and Cambridge limestone.

The stratigraphic positions of these members and of
the undifferentiated strata are shown in the generalized
section for the Conemaugh formation in plate 2.

With the exception of a few of the uppermost mem-
bers, correlation within the formation from one part of
the county to the other is uncertain because of the
scarcity and poor condition of the outcrops. The mem-
bers of the formation, therefore, are described separately
for the two areas of outcrop, under the headings
“Western Belmont County” and ‘“Eastern Belmont
County.”

WESTERN BELMONT COUNTY

CAMBRIDGE LIMESTONE MEMBER

The Cambridge limestone was named by Andrews
(1874, p. 262) for exposures at Cambridge in Guernsey
County, where it lies 138 feet above the base of the
Conemaugh formation. This unit, now considered
a member of the Conemaugh, is the oldest exposed
member in Belmont County that can be correlated
with Condit’s section (1912, p. 183). It crops out
only near the northwestern corner of the county.
(See pl. 1.) The best outcrop is in the east road bank
a short distance northeast of the Piedmont Lake
concession house (west edge of the NWY sec. 33 W.,
Flushing Township) about 23 feet above the surface
of the lake. Here the member consists of about 5
feet of weathered yellowish-gray clay and nodular
dusky-yellow to dull black highly ferruginous lime-
stone. The Cambridge limestone member is 130 feet
below the Ames limestone member at this locality.
The following detailed section measured in the road
bank just northeast of the concession house shows the
character of the Cambridge and its relation to associated
strata.

Conemaugh formation: Thickness

Undifferentiated strata: Ft. In.
Siltstone, shaly to poorly bedded and
nodular, dusky-yellow_______________ 5 0
Mudstone, shaly, variegated grayish-red
to dusky-yellow_ . __________________ 2 5

Cambridge limestone member:

Limestone, shaly to nodular, silty; partly
conglomeratic; interbedded with yellow-
ish-gray clay; contains crinoid stems,
brachiopods, and horn corals; weathers
torubble___ _______________________

Limestone, nodular; contains dull black
iron concretions; yielded brachiopods
(Spirifer sp. or Neospirifer sp.(?) and
Chonetes sp.) and one pelecypod;
weathers to rusty-brown rubble_______

Wilgus coal bed of Condit (1912)?:

Sandstone, laminated, fine-grained, sug-
ary; contains shrinkage cracks and ecar-
bonized plant remains__ ___________ _ 4

Clay, light-gray; weathers distinctive
white; contains carbonaceous streaks___ 4

Buffalo sandstone member of Condit (1912)?:

Siltstone, shaly, micaceous; nodular

fracture; iron oxide encrusts upper 3 ft_
Level of Piedmont Lake. -

1 10

23 0

The weathered condition of the fossils at this outcrop
made specific identification of individual fossils impos-
sible, but crinoid stems, Spirifer sp. or Neospirifer
sp.(?), Chonetes sp., one pelecypod, and one coral were
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found. The coral and crinoid remains seemed to be
limited to the upper part of the limestone. Mark (1912
wn Condit, p. 296) states that Chonetes verneuilanus
Norwood and Pratten and Productus longispinus
Sowerby are characteristic fossils found in the Cam-
bridge limestone member in eastern Ohio.

ANDERSON COAL BED

The Anderson coal bed was named by Andrews
(1874, p. 639) for exposures at the Anderson mine
near Lore City in Guernsey County, where the coal lies
12 feet above the Cambridge limestone member.

Overlying the Cambridge in the section exposed near
the Piedmont Lake concession house in sec. 33 W.,
Flushing Township, is a sequence of undifferentiated
strata consisting of grayish-red mudstone, shaly silt-
stone, and olive-gray calcareous mudstone, totaling
14 feet in thickness. At the top of this sequence is
a layer of clay, 1 foot thick, containing traces of car-
bonaceous material (pl. 34, section 1). This clay
probably is the lateral correlative of the Anderson
coal bed.

PORTERSVILLE LIMESTONE MEMBER OF CONDIT

Condit (1912, p. 41) named the Portersville lime-
stone member for its outcrops near Portersville, Perry
County, where it lies 3 feet above the Anderson coal bed.

Directly above the clay that marks the position of
the Anderson coal bed is a ferruginous coquina of di-
minutive brachiopods, gastropods, and bryozosa, 1 inch
thick. This coquina probably is the lateral correlative
of the Portersville. Its stratigraphic position is shown
in section 1 of plate 34.

UNDIFFERENTIATED STRATA OVERLYING THE PORTERSVILLE LIME-
STONE MEMBER AND UNDERLYING THE AMES LIMESTONE
MEMBER
The strata described in the following paragraphs in-

clude beds that are probably equivalent to the Cowrun

sandstone member, Barton coal bed, Ewing limestone
member, Saltsburg sandstone member, and ‘“Round

Knob horizon” (Pittsburgh red beds) of other areas.
The Portersville limestone member is overlain by

115 feet of siltstone and mudstone along the road to

the Piedmont Lake concession house in sec. 33 W.,

Flushing Township (pl. 34, section 1). At this locality

the basal 105 feet of the section is a monotonous se-

quence of shaly siltstone containing some flaggy to
massive layers, and the upper 10 feet is grayish-red
mudstone. Interbedded with the siltstone are two
thin bands of reddish-brown shale, 62 and 82 feet re-
spectively above the Portersville limestone. Although
the rocks in this sequence are poorly exposed in most
places, the siltstone that crops out in sec. 33 W,
Flushing Township, appears to be typical. The lower

30-40 feet of this siltstone may be equivalent to the
Cowrun sandstone member of Condit (1912, p. 39).

The reddish mudstone just beneath the Ames lime-
stone member is a persistent unit, 10 to 15 feet thick
at most places, and may be the ‘“Round Knob horizon”
(Pittsburgh red beds) of Condit (1912, p. 35).

Along the road southwest of Golda in sec. 19 W,
Flushing Township, however, approximately the upper
66 feet of this undifferentiated interval consists of
massive, coarse-grained sandstone, the top lying ap-
proximately 180 feet below the Pittsburgh coal bed
(pl. 34, section 2). The massive sandstone apparently
fills a channel that has been cut into the underlying
shaly siltstone. What seems to be the basal part of
the same tongue of sandstone forms massive outcrops
to the east along the eastern edge of Piedmont Lake.
This sandstone was not identified at any other outcrops,
but its stratigraphic position indicates that it is possibly
the Saltsburg sandstone member, which Condit says
is massive at places in Noble, Harrison, and Jefferson
Counties. In these adjacent counties, it is locally a
conglomeratic sandstone that fills a channel cut through
the underlying Barton coal bed and the Ewing limestone
member.

Elsewhere in Ohio, according to Condit (1912, p.
37-39), the Barton coal bed and the Ewing limestone
member are about 40 feet below the Ames limestone
member. In Belmont County, however, these beds are
absent. The relative stratigraphic positions of the
strata between the Ames and Portersville limestone
members are shown in plate 2.

AMES LIMESTONE MEMBER

The Ames limestone was named by Andrews (1874,
p. 235, 271, 296) for exposures in Ames Township,
Athens County. This unit, now considered a limestone
member, is the most important stratigraphic marker
bed in the Conemaugh formation, not only in Ohio
but in adjacent States as well. A probable lateral
equivalent, the Ames shale, has been recognized as far
east as the basin of Georges Creek in Maryland. The
approximate line of outcrop of the member is shown on
plate 1.

The Ames limestone member, which in Belmont
County ranges in thickness from a few inches to 2%
feet, crops out in the northwestern part of the county
from sec. 35, Kirkwood Township, to sec. 9, Flushing
Township. Because of weathering, exposures of the
Ames are generally poor and commonly consist only of
boulders of limestone. It is apparently absent in sec.
19 W., Flushing Township (pl. 34, section 2).

An outcrop of typical Ames member is found in the
east road bank just north of the stream in south-central
sec. 35, Kirkwood Township (pl. 34, section 3). At
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this locality, several small- to medium-sized, weathered
limestone boulders are in a mass of grayish-red mud-
stone. The limestone is coarsely crystalline, grayish
yellow green on a fresh surface, and highly fossiliferous.
Beneath the boulders of limestone is a layer of light-
gray clay, 1 foot thick, which probably is the lateral
equivalent of a coal bed. Elsewhere in Ohio and in
adjacent States the Harlem coal bed underlies the Ames,
but no coal was seen beneath the limestone in Belmont
County.

A fresh exposure of the Ames limestone member is in
a road cut along State Highway 311 in the NWY sec.
9, Flushing Township, about 400 feet northwest of the
highway bridge across Boggs Run (pl. 34, section 7).
At this locality it consists of a single bed 1% feet thick.
Along the road cut the limestone grades into calcareous
sandstone, but it is easily identified by the abundance
of marine fossils. Northwestward into Harrison County
along State Highway 311, the Ames is exposed at a few
places in weathered outerops and ranges from 10 inches
to 2% feet in thickness. The Ames is the youngest
marine limestone recognized in Belmont County.

In sec. 35, Kirkwood Township, the interval between
the Ames limestone member and Pittsburgh coal bed
is 178 feet, and in sec. 9, Flushing Township, the inter-
val is 172 feet. The average interval between these
two units in the western part of the county is about
175 feet. In a cored well at Glenova, W. Va., just
east of Belmont County, the Ames was penetrated at a
depth of 93 feet or 198 feet below the Pittsburgh coal
bed (Condit, 1912, p. 17-18).

rinoid stems, Spirifer sp. or Neospirifer sp.(?), and
Chonetes sp., are abundant in the Ames member in
Belmont County. Condit (1912, p. 29) states that 87
species have been identified from the Ames in Ohio.

UNDIFFERENTIATED STRATA OVERLYING THE AMES LIMESTONE
MEMBER AND UNDERLYING THE MORGANTOWN SANDSTONE
MEMBER

The strata between the Ames limestone member and
the Morgantown sandstone member have a total thick-
ness of approximately 50 to 60 feet and are probably
equivalent in part to the Birmingham shale member,
Duquesne coal bed, and Skelley limestone members of
other areas. The lower 30 to 40 feet consists of inter-
bedded mudstone and sandstone, and the upper 10 to
20 feet consists of interbedded layers of reddish mud-
stone, thin beds of gray clay from 1 to 2 inches thick,
~and layers of lenticular shaly siltstone. The upper
parts of most of the reddish mudstone layers are cal-
careous and contain nodules of impure limestone. The
beds of clay that overlie the red mudstone sometimes
contain carbonaceous material, which is probably the

lateral equivalent of coal. Weathering generally ob.
scures this part of the formation, but red soils are com-
mon where it is present.

In the SWY sec. 17, Kirkwood Township, a conglom-
eratic limestone overlies the rocks described above (pl.
3A, section 4). The stratigraphic position of this lime-
stone suggests that it may be the Skelley limestone of
Condit (1912, p. 27) but, as it was not seen elsewhere
in western Belmont County, this correlation is con-
jectural. A thin coal bed containing several partings
is exposed at approximately the same stratigraphic
position in the NW¥% sec. 3, Londonderry Township,
Guernsey County (pl. 34, section 1), This may be the
equivalent of the Duquesne coal (Condit, 1912, p. 27).
The coal was not seen in other outcrops, and its identity
could not be positively determined. Condit (1912, p.
27-29) states that, in addition to the Skelley limestone
and the Duquesne coal bed, the Birmingham occurs in
the interval between the Ames limestone and Morgan-
town sandstone members elsewhere in Ohio, at a
stratigraphic position that is just above the Skelley
limestone. The shale seems to be missing in Belmont
County, its position being occupied by the interbedded
reddish mudstone, nodular limestone, gray clay, and
siltstone. These strata are plotted in section 1, plate
3A, and also in the generalized section of the Conemaugh
formation in plate 2.

MORGANTOWN SANDSTONE MEMBER

Stevenson (1876, p. 78) named the Morgantown
sandstone for exposures at Morgantown, W. Va., where
it occurs from 25 to 38 feet above the Ames limestone
member and is 30 to 70 feet thick. The Morgantown is
now considered a member of the Conemaugh formation.

In western Belmont County the sandstone that lies
about 50 feet above the Ames probably is equivalent to
the Morgantown member.

This sandstone ranges in thickness from a few inches
to approximately 50 feet. It is lenticular and grades
laterally into finer grained rocks. (See pl. 34.) In the
railroad and highway cuts on the north side of Trail
Run, southeast and northwest of Holloway, in secs. 33
E., 3, and 9, Flushing Township (pl. 34, sections 6 and
7), the sandstone is massive, crosshedded, and locally
contains thin lenses of conglomerate near the base.
Southwestward, however, the sandstone loses its mas-
sive character. Mudstone occurs at its stratigraphic
position in the SW¥ sec. 17, Kirkwood Township, and
shaly siltstone in the south-central part of sec. 35,
Kirkwood Township. The member is shaly and about
10 to 15 feet thick just west of the Belmont-Guernsey
County boundary (pl. 34, section 1).
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is in the western part, ranging from a few inches to
several feet in thickness.

At most places in eastern Belmont County the Lower
Pittsburgh consists of nodules of impure limestone
embedded in clay. In the quarry of the Standard Brick
Co., in sec. 12, Pultney Township, the member consists
of a single lenticular nodular bed, averaging 1 foot in
thickness. To the north in sec. 21, Pease Township,
‘however, the member consists of about 6 feet of clay
and mudstone containing silty limestone nodules (pl. 3B
(top), section 4). The impure limestone nodules and
mudstone near the top of the railroad cut at Barton,
sec. 24, Colerain Township (pl. 3B (bottom), section 4),
also are believed to be equivalent to the Lower Pitts-
burgh limestone member. The member forms an
angular ledge of limestone 2 feet thick above the north
end of the Baltimore and Ohio Railroad tunnel in
sec. 23 E., Richland Township (pl. 3B (bottom),
section 3). The following stratigraphic section meas-
ured in the road bank near the west end of the bridge
across Wheeling Creek in the NWY sec. 36, Colerain
Township, shows the general character of the Lower
Pittsburgh limestone member in eastern Belmont
County, but its thickness at this locality is greater than
average for the area.

Monongahela formation:

Pittsburgh coal bed (small mine nearby). 71;’;’:""”""[;_
Conemaugh formation:
Covered interval ._________________________ 36 0
Siltstone, olive-gray, shaly; top covered______ 3 0+
Lower Pittsburgh limestone member:
Limestone, silty_ .. _________._______ 2 0
Mudstone, shaly______________________ 6
Limestone, nodular_ . _________________ 1 2
Mudstone, silty; contains large limestone
nodules________________________.____ 6 0+
Road level.

A weathered ledge 1 foot thick, probably equivalent
to the Lower Pittsburgh member, occurs in the railroad
cut just north of the above section.

At most localities, as in western Belmont County,
the Lower Pittsburgh is overlain by a thin carbonaceous
clay, which is in the same stratigraphic position as the
Lower Pittsburgh coal bed of West Virginia and
Pennsylvania.

BELLAIRE SANDSTONE MEMBER

From its type area along McMahon Creek west of
Bellaire, Ohio, northward to sec. 19, Pease Township,
the Bellaire sandstone member is a massive, coarse-
grained unit whose thickness ranges from 10 to 20 feet
(pl. 3B), but in the northern part of Pease Township
and west of Pease Township the member consists of
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fine-grained thin-bedded sandstone, some interbedded
siltstone, and a few lenticular beds of impure limestone
(pl. 3B). The upper part of the massive deltaic sand-
stone that crops out along Wheeling Creek at Blaine
(sec. 15, Pease Township) is equivalent in age to the
Bellaire.

In most places in Pultney and Pease Townships, the
basal part of the Bellaire member is made up of fine-
grained thin-bedded sandstone and siltstone, which
ranges in thickness from a few inches to several feet
(pl. 3B (top), sections 1 and 3). The fine-grained
basal part of the member is overlain by massive coarse
grained micaceous sandstone having an undulatory,
channellike base. The massive part of the member
grades upward into thin-bedded fine-grained sandstone
and siltstone, which form the upper part of the member.

The Bellaire sandstone member is typically fine
grained throughout most of Belmont County. The
massive part, which is confined to the northeastern
edge of the county, was apparently deposited near the
mouth of a stream as a part of a delta.

UPPER PITTSBURGH LIMESTONE MEMBER

The Upper Pittsburgh limestone member, which lies
a few feet below the Pittsburgh coal bed, is persistent
over most of eastern Belmont County. It is repre-
sented by one or more massive, resistant beds with a
total thickness of 1 to 8 feet. The limestone is locally
absent in sec. 22 E., Richland Township, sec. 16,
Colerain Township, and sec. 15, Pease Township, where
the clay beneath the Pittsburgh coal bed lies directly
upon the Bellaire sandstone member.

The following section of the Upper Pittsburgh lime-
stone member was measured in the creek bank below a
small mine in the NEY sec. 26, Pease Township.

Monongahela formation:
Pittsburgh coal bed. Ft
Conemaugh formation :
Underclay:
Clay; partially covered________________ 1 0
Upper Pittsburgh limestone member:
Limestone, dar‘k-olive-gray, sitty_.______ 1
Mudstone, shaly . ___________________ 1
Limestone, brownish-gray, silty, lami-
nated . _ _ ______________________..._ 10
Mudstone, shaly_._____________________ 11
Limestone, medium-dark-gray; variable
in thickness. __ _____.________________ 2
Mudstone, greenish-gray_______________ 4 0
Bellaire sandstone member:
Sandstone, thin-bedded; contains current
ripple marks; forms‘bed of Deep Run.

Thickness
. in,

(=

—

To the west, near the center of sec. 26, Colerain Town-
ship, the following partial section of the Upper Pitts-
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burgh limestone member was measured along the east
fork of Fall Run:
Monongahela formation:

Pittsburgh coal bed.
Conemaugh formation:

Thickness
Ft, In.

Covered. ___ . ____ ... 3 0
Upper Pittsburgh limestone member:
Limestone, weathered, laminated_ _ _____ 1 8
Limestone, light-olive-gray, silty, finely
laminated .. _______________________ 1 2
Limestone, medium-gray, silty, lami-

nated; contains ostracodes and fish

fragments__________________________ 1 3
Clay, weathered ... ___________________ 3
Limestone, brownish-gray, nodular, silty,

laminated._________________________ 1 0
Limestone, brownish- to olive-gray; splits

laterally into two or more layers______ 1 3
Limestone, brownish- to olive-gray, con-

glomeratic_ _ _______________________ 1 2
Limestone, brownish- to olive-gray, silty_ 9

Base of section at creek level,

The following partial section was measured in the east
bank of Indian Run near the south edge of the SWY
sec. 25, Pultney Township:

Monongahela formation:
Pittsburgh coal bed.
Conemaugh formation:
Underclay:
Clay and shale_ . ____________________ 3 6
Upper Pittsburgh limestone member:
Limestone, thin-bedded, weathered______
Limestone, olive-gray, dense_ _ _ . _______ 1
Limestone, thin-bedded, weathered_. ___
Limestone, olive-gray__ . ___________
Shale, caleareous______________________
. Limestone, olive-gray.__._.__________.___ 1
Creek level.

Thickness
Ft, In.

(=l e B e

In a core hole in the SEY, sec. 36, Washington Town-
ship, the Upper Pittsburgh consists of two beds sepa-
rated by 8% inches of claystone. The lower bed is 1
foot 11 inches thick and the upper bed is 1 foot 4 inches
thick.

CLAY OVERLYING THE UPPER PITTSBURGH LIMESTONE MEMBER
AND UNDERLYING THE PITTSBURGH COAL BED

The clay above the Upper Pittsburgh limestone
member is similar in most places to that in western
Belmont County, ranging from 1 to 4 feet in thickness
and containing calcareous and ferruginous impurities.
At one locality, however, on the south side of Indian
Run near the western edge of Bellaire, the clay is re-
ported to be 10 to 12 feet thick. Clay was taken from
this site by underground mining prior to 1900, indi-
cating that its purity also is probably above average
there. The site is now so overgrown with brush that
the clay cannot be seen. An exception to the general
lithologic similarity of this clay over both the eastern

and western parts of Belmont County is the apparent
absence of the mottled or “coarsely fragmental” facies
in eastern Belmont County.

MONONGAHELA FORMATION
HISTORY OF NAME

The name Monongahela was first used by H. D.
Rogers (1840, p. 150) to designate rocks exposed from
river level to the ridge summits along the Mononga-
hela River valley at Pittsburgh, Pa. He used the term
“Monongahela series’” to replace “Pittsburgh series,”
which he had previously used (1839, p. 88-108) to iden-
tify these strata. The “Monongahela series’” included
the present Conemaugh and Monongahela formations
of Pennsylvanian age and the Washington and Greene
formations of Permian age.

Rogers (1858, p. 16-20) again revised his classifica-
tion of the Pennsylvanian coal-bearing strata into the
following groups:

V. Upper or Newer Coal-Shale, or Upper Barren Group
1V. Upper or Newer Coal-Measures
II1. Older Coal-Shale or Lower Barren Group

I1. Lower Coal-Measures

I. Seral Conglomerate

The upper or Newer Coal-Measures of this classifi-
cation correspond approximately to the present accepted
definition of the Monongahela formation.

Stevenson (1873, p. 15-32) gave the name “Monon-
gahela River series’” to the strata from the base of the
clay below the Pittsburgh coal bed to the top of the
Waynesburg sandstone, which overlies the Waynesburg
coal bed. White (1891, p. 41) included the strata above
the top of the Waynesburg coal bed in his Dunkard
Creek series, which he classified as Permian in age, and
restricted the name Monongahela River series to the
rocks between the base of the Pittsburgh coal bed and
the top of the Waynesburg coal bed, which he classi-
fied as Pennsylvanian in age. The Monongahela River
series as defined by White is equivalent to the present
Monongahela formation.

The first studies in Belmont County of rocks now
assigned to the Monongahela formation were made by
Andrews (1874) and Stevenson (1878) who called these
strata the “Upper coal measures” and “Upper coal
group,”’ respectively. The “Upper coal measures” of
Andrews also included the rocks above the Waynes-
burg coal bed, which are now called the Dunkard
group. Prosser (1901, p. 100) used the formation name
“Monongahela’” of Stevenson (1873) in referring to
the Newer coal measures in Ohio, and since that time
the name “Monongahela formation” has been used in
Ohio to designate all the strata from the base of the
Pittsburgh coal bed to the top of the Waynesburg coal
bed. In the present classification, the Monongahela
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formation includes the youngest strata of Pennsylvanian
age in the northern Appalachian basin.

DISTRIBUTION

The Monongahela formation crops out in an arcu-
ate band from the southwestern corner to the north-
eastern corner of Belmont County and along the Ohio
River and its tributaries. (See pl. 1.) It has been
removed by erosion in parts of western and north-
western Belmont County, and it is covered by strata
of Permian age in much of southeastern and north-
eastern Belmont County. Rocks of the Mononga-
hela are best exposed along the Ohio River valley and
its tributaries; however, because of the southeast-
ward regional dip, the basal strata are below drainage
in the southeastern part of the county.

Although the various members of the Monongahela
formation are well exposed at many localities in the
county, continuous outcrops of the entire formation
are rare. The best of such outcrops are in road cuts
along U.S. Highway 40 beginning at the bridge at
Blaine and continuing westward for more than half a
mile. This section is typical of the Monongahela
formation in eastern Belmont County. Almost con-
tinuous outcrops of the lower part of the formation
occur along State Highway 7 south of Shadyside.
From the north edge of sec. 31, south to the north
edge of sec. 29, Mead Township, strata are well exposed
from the top of the Sewickley coal bed up to the shale
that represents the McKeefrey siltstone member
overlying the Little Captina limestone member. From
the mouth of Pipe Creek in sec. 11, Mead Township,
south to the south edge of sec. 3, York Township,
strata are exposed from the Fishpot limestone up to
the Waynesburg limestone member. Along Wegee
Creek from sec. 32 to the west-central part of sec. 14,
Mead Township, the strata included between the basal
part of the Fishpot limestone member and the Waynes-
burg coal bed are well exposed. Good outcrops of
most of the members of the formation occur along
Deep Run and the adjacent ravines in secs. 26 and 27,
Pease Township, and at many localities along Captina,
MecMahon, and Wheeling Creeks. Many of the better
outcrops are shown in the illustrations accompanying
the descriptions of the members.

The Monongahela formation is not so well exposed
in western Belmont County because the relief is more
subdued than in eastern Belmont County. As a
result, the soil accumulation is greater, and the land
is more extensively cultivated and grazed, thereby
obscuring the outcrops. Although badly weathered in
places, most of the formation is exposed along the road
in the northwestern part of sec. 36, Somerset Township.
The Pittsburgh, Sewickley, Uniontown, and Waynesburg

coal beds and some of the strata between them are
exposed in the roadcuts for U.S. Highway 40 in east-
central part of sec. 2, Kirkwood Township, and in sec.
32, Union Township. The Waynesburg coal bed crops
out in a cut in U.S. Highway 40 near the east edge of
sec. 32, Union Township. Excellent exposures of the
strata above both the Pittsburgh and Sewickley coal
beds can be seen in the many strip mines in the county.
(See pls. 1 and 10 for locations of strip mines.)

THICKNESS

The thickness of the Monongahela formation ranges
from 230 feet in the northwestern part of Belmont
County to slightly more than 260 feet in the southern
and eastern parts (fig. 5). The total westward and
northwestward thinning of the formation across the
county is approximately 30 feet.

GENERAL CHARACTER

The Monongahela formation consists of interbedded
sandstone, siltstone, limestone, and smaller amounts of
shale, mudstone, clay, and coal. Of the seven coal beds,
only the Pittsburgh and the Sewickley are mined com-
mercially.

Most of the coal beds are persistent throughout the
county, but many of the strata between the coal beds
undergo facies changes and, as a result, the ratio of
limestone to clastic rocks within the formation is vari-
able. Limestone makes up slightly more than 50 per-
cent of the Monongahela formation in parts of eastern
Belmont County, but only about 20 percent in the
western part where the formation is composed predomi-
nantly of sandstone, siltstone, mudstone, and clay.

The mineralogical composition and physical charac-
teristics of the sandstone and siltstone in the Mononga-
hela formation are similar to those of the underlying
Conemaugh formation. The sandstone beds, which
range from a few inches to approximately 50 feet in
thickness, are lenticular, are commonly crossbedded,
and vary from massive to thin bedded.

The bases of the sandstone beds at most points lie
from a few inches to several feet above the top of a coal
bed and are separated from the coal by finer grained
clastic rocks which grade into the overlying sandstone.
Locally, however, the sandstone beds have undulatory
bases, and at such localities it is obvious that a channel
was cut into the underlying strata. At a few places the
underlying coal bed has been channeled out completely
and the sandstone rests directly on the underlying
strata.

The siltstone beds, which are more evenly bedded
than the sandstone, are usually thin bedded and com-
monly are interbedded with thin layers of sandstone.
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FIGURE 5.—Map showing thickness of the Monongahela formation in Belmont County, Ohio.

The unweathered sandstone and siltstone are gray, but
when weathered they are shades of brown or olive gray.

Mica is abundant in both the sandstone and the silt-
stone, and its presence apparently emphasizes location
of the bedding planes. The sandstone beds of the
Monongahela formation, similar to the sandstone in the
Conemaugh formation, are poorly sorted and appear to
have been deposited rapidly with little winnowing. The
sand grains are angular to subrounded. The inter-
stices between grains are filled by finely ground mica,
feldspar, and clay, which, together with amorphous
quartz and iron oxide, form the cement. Many of the
sandstone beds, especially the coarser grained ones,
become friable after exposure to weathering as the
cementing materials are leached away. Grain size of
the sandstone varies from fine to coarse, but is are-
dominantly fine to medium. Conglomerate beds are
rare.

Iron occurs in several forms in the Monongahela for-
mation. Concretions containing iron are in the sand-
stone but are more common in the siltstone. Septarian
nodules of calcareous clay-ironstone are present locally
in the shale and mudstone just above the coal beds.
Siderite nodules occur locally in the siltstone, especially
in the very fine grained siltstone. Pyrite and marcasite
are common in the shale and in clay partings in the
coal beds.

Plant debris, mostly fragments of stems and logs,
occurs in the sandstone, particularly in the basal parts.
The siltstone and shale that lie just above the coal beds
locally contain leaves and other more fragile plant
remains.

The limestone occurs in single beds or in sequences
of two or more relatively thin beds separated by partings
of calcareous mudstone or soft shale. Limestone also
occurs as nodular masses in clays and mudstones.
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Locally, individual limestone beds within a member
coalesce laterally or grade into calcareous clay or mud-
stone, and some limestone sequences grade laterally
through a zone of mudstone into siltstone and sandstone.
Some of the beds of limestone are persistent for long
distances.

Most of the limestone in the Monongahela formation
contains clay and silt, and, depending upon the amount
of these materials, the limestone beds vary from hard
and resistant to soft and marly. The beds of impure
limestone weather relatively rapidly to clay, but the
purer beds commonly form angular to rounded ledges.
The texture of most of the limestone is very finely
crystalline, which gives it a smooth homogeneous ap-
pearance. Large crystals of calcite, siderite, and mag-
nesium carbonate are present locally.

The weathered limestone is light to dark gray, but
on a fresh fracture the predominant shades are light
olive gray and light brownish gray. The purer lime-
stone weathers light gray, whereas the more argillaceous
limestone weathers yellowish gray to grayish yellow.

Small gastropods, small pelecypods, ostracodes,
Spirorbis, some fish remains, and some plant remains
are present in the limestone. The presence of a di-
minutive and nondiversified fauna implies either a
brackish- to fresh-water environment or hypersaline
conditions. No saline deposits have been found in the
Monongahela formation anywhere in the northern
Appalachian basin. To the contrary, the great abun-
dance of coalified plant debris indicates a humid climate
during Pennsylvanian time, and a brackish- to fresh-
water depositional environment is indicated.

The calcium carbonate content of the limestone
ranges from 48 to 80 percent, the magnesium carbonate
from 9 to 26 percent, and the combined silica and silicate
minerals from 6 to 20 percent. Analyses of the indi-
vidual limestone beds are included with the descriptions
of the members of the formation.

The clay of the Monongahela formation occurs
beneath the coal beds. It is usually soft and pliable
and commonly contains iron, lime, and silt impurities.
The clay ranges in thickness from a few inches to about
three feet. In some places the clay is hard enough to be
classified as claystone.

The coal beds range in rank from high-volatile bi-
tuminous A to high-volatile bituminous B. The
lateral persistence of the coal beds and the uniformity
of the intervals between them are distinctive features
of the Monongahela formation in the county. The
coal beds, therefore, are key stratigraphic markers.

DESCRIPTION OF MEMBERS

The Monongahela formation in Belmont County was
subdivided by the writer into 16 members, 12 of

which were recognized on the basis of correlation with
members already named in West Virginia and Pennsyl-
vania. In addition to the 16 members, the Mononga-
hela formation contains 7 coal beds. Following is a
list of the members and coal beds of the Monongahela
formation in Belmont County. Their stratigraphic
relations are shown in the generalized section for the
Monongahela formation included on plate 2.

Waynesburg (No. 11) coal bed
Gilboy sandstone member
Little Waynesburg coal bed
Waynesburg limestone member
Uniontown sandstone member
Uniontown (No. 10) coal bed
Uniontown limestone member
McKeefrey siltstone member
Little Captina limestone member
Arnoldsburg sandstone member
Arnoldsburg limestone member
Morningview sandstone member (including lower tongue)
Benwood limestone member
Sewickley sandstone member
Sewickley (No. 9) coal bed
Fishpot sandstone member
Fishpot coal bed

Fishpot limestone member
Redstone sandstone member
Redstone (No. 8A) coal bed
Redstone limestone member
Pittsburgh sandstone member
Pittsburgh (No. 8) coal bed

PITTSBURGH (NO. 8) COAL BED

The Pittsburgh coal bed, the basal unit of the
Monongahela formation, was originally named and
described by Rogers (1839, p. 96-97) for its exposures
at Pittsburgh, Pa. In Belmont County the Pittsburgh
coal bed was known as the Bellaire coal bed alongthe
Ohio River and as the Lower Barnesville coal bed in
the southwestern part of the county, until Stevenson
(1878, p. 267) correctly correlated it with the Pittsburgh
coal bed of Pennsylvania.

The Pittsburgh coal bed generally occurs in two
benches, separated by a clay parting that ranges from
a few inches to as much as 3 feet in thickness. The
lower bench forms the main part of the bed and con-
tains all the minable coal. The reserve tonnages and
thicknesses in this report are based entirely on the
lower bench. The upper bench, which is thin and
impure, is absent in the extreme western part of the
county, but contorted lenticular masses of coal locally
embedded in the base of the overlying sandstone indi-
cate that the upper bench was partly scoured when the
sandstone was deposited. Uniformity in thickness and
regularity in the occurrence of certain partings
characterize the Pittsburgh coal bed over most of
Belmont County. Plate 4 is an isopach map which
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shows the distribution of the bed and the thickness of
the coal in the lower bench.

In the eastern three-fourths of Belmont County, the
lower bench of the Pittsburgh bed averages 60 to 64
inches in thickness with only a few local variations.
It has a thickness of more than 72 inches in north-
eastern Washington Township, and it is reported by
mine operators to be 84 inches thick along the narrow
syncline in Pultney and Pease Townships. At the
McConnaugh mine in sec. 31, Union Township, the
lower bench is 96 inches thick. At a few localities,
mainly along Wheeling Creek in Wheeling and Colerain
Townships, the lower bench is slightly less than 60
inches thick.

In the extreme western part of Belmont County,
only the lower bench of the Pittsburgh coal is present,
and it is more variable in thickness, ranging from 8
to 60 inches. The part of the bed shown on plate 2
within the 42- to 60-inch thickness category averages
about 50 inches thick, and that part in the 28- to
42-inch thickness category averages 38 inches. Core
holes drilled in southwestern Goshen and northwestern
Wayne Townships show an area in which the coalis
less than 42 inches thick. In the southwestern corner
of Belmont County, in Somerset Township, the coal
thins abruptly from 42 inches to less than 12 inches.
This is the only area in the county where the Pitts-
burgh coal bed is too thin to be mined.

The upper bench or “roof coal” of the Pittsburgh
bed ranges from a few inches to more than 3 feet in
thickness, but averages from 14 to 18 inches.

Three to five claystone, bone, or pyrite partings are
common in the Pittsburgh coal bed. Locally, however,
there are more than five partings. The positions of
these partings and the thickness of the coal are shown
in plate 5, which contains diagrammatic sections of
the Pittsburgh bed.

In the eastern three-fourths of the county the most
extensive parting is the claystone, which separates
the bed into two benches. 1t ranges from a few inches
to more than 3 feet in thickness and is commonly
called “draw slate’” by miners. At a few isolated
localities this parting is absent and the upper bench
of the bed lies directly on the lower bench.

At most places the lower bench of the Pittsburgh
coal bed contains two or three thin pyritic claystone
and bone partings that are remarkably persistent.
(See pl. 5.) Bone is a hard, tough impure coal con-
taining much silty material. Two of these partings,
which are 2% to 6 inches apart, are commonly near the
center of the lower bench of the bed. They are % to
1% inches thick and consist of carbonaceous claystone
impregnated with pyrite. Locally, one of these part-
ings may be only a paper-thin layer of either pyrite or
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bone. The coal between the two partings is called the
“bearing-in-coal’”’ by the miners. It commonly con-
tains thin lenticular streaks of fusain or mineral char-
coal. A third parting occurs in some places from 12 to
18 inches above the base of the lower bench. This
parting generally consists of pyrite-impregnated bone
ranging from % to ¥ inch in thickness. In a few places,
pyrite disks as much as 18 inches in diameter and 6
inches thick occur at the position of the lower parting.
Several of these disks were found in the strip mine in
the SWYNEY sec. 27, Warren Township. Locally, a
%- to %-inch layer of bone occurs about 12 inches below
the top of the lower bench. In addition to these
somewhat persistent partings, thin lenticular layers of
fusain, pyrite, or bone are locally present.

“(Clay veins” are in the Jower bench of the Pittsburgh
coal bed where the claystone parting thickens either
upward or downward at the expense of the coal. At
some places the entire lower bench is of carbonaceous
claystone. The “clay veins” range from a few feet to
a few tens of feet in width. These “veins’’ probably
resulted from lateral variation in the amount of sedi-
ment deposited within the coal basin, and they may
indicate the position of stream channels. Thinner
“clay veins” that have a definite crosscutting relation
to the coal are probably fillings of fissures formed in
the coal bed by minor crustal disturbances. The
lower bench of the Pittsburgh coal bed is underlain by
impure claystone of irregular thickness that grades to a
plastic clay at some places.

The upper bench of the Pittsburgh coal bed generally
contains several irregular clay partings ranging from a
fraction of an inch to several inches in thickness.
Several thin bands of carbonaceous and coaly clay and
thin lenticular stringers of coal are usually interbedded
with the claystone above the main layer of the upper
bench. The stringers of coal are erratic in their
occurrence and are generally deformed. As previously
mentioned, the deformed lenses of coal above the lower
bench in the western part of the county may represent
the upper bench.

In the past, when hand-cutting tools were used to
mine the coal, the following terminology, based pri-
marily on the position of the partings just described,
was applied to the Pittsburgh coal bed:

Roof coal ... ___ . ___________ Upper bench
Draw slate
Breast coal
Parting
Bearing-in-coal
Parting

Brick coal
Parting
Bottom coal

,,,,,,,,,,,,,,,,,,, Lower bench
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The Pittsburgh coal bed has a prominent vertical
cleavage or joint pattern which consists of two sets of
joints or “cleats.” The joints represent lines of weak-
ness that probably developed during the solidification
of the coal and during regional structural stresses. Be-
cause of these joints the coal breaks into cubes when it
is mined or exposed to the weather. The most con-
spicuous of these joints is called the “face’” by the
miners. It is the direction in which the bed breaks
most readily. The average strike of the “face” is N.
75° W. The second direction of fracture is at right
angles to the main direction of fracture and is called
the “butt” by miners. In general, the part of the bed
below the two closely spaced partings in the lower
bench tends to break into large-sized cubes or blocks
and the upper part of the lower bench tends to break
into smaller sized blocks.

Macrostructure

The Pittsburgh is a banded coal. The banding is
caused by alternate layers of anthraxylon, fusain, and
attritus. Anthraxylon is the ingredient forming the
shiny black bands that have a vitreous appearance and
conchoidal fracture. According to Thiessen (1931, p.
118) it comprises the constituents in coal that are de-
rived from the woody tissues of plants—such as stems,
limbs, and branches, including both wood and cortex—
which are changed and broken up into fragments of a
wide variety of sizes through biological decomposition
and weathering during the peat stage and which are
later flattened and transformed into coal through the
coalification process but are still definite unit constit-
uents. In thin section these bands invariably reveal
some of the original plant structure. Thiessen states
further that it is mainly the anthraxylon that possesses
the coking properties and it chiefly lends these prop-
erties to the coal as a whole.

Fusain is the material forming the dull black bands
resembling charcoal, and in older reports is often re-
ferred to as ‘“mineral charcoal.” It is soft and typically
has a fibrous and porous structure. Because it is not
cleated and is not cohesive, fusain commonly forms
planes of weakness parallel to the bedding of the coal.
Fusain is the “dirty”’ constituent of coal; during mining
it generally disintegrates into very fine coal dust.

Attritus consists of the very fine vegetal particles
within the coal including spore-exines, resinous matter,
cuticular matter, and other woody degradation prod-
ucts. Thiessen and Francis (1929, p. 11) considered
attritus a general coal matrix that appears uniformly
granular and amorphous except at high magnification.
Parks and O’Donnell (1956, p. 6) say that attritus is
derived from the same class of plant remains as anthrax-
ylon, but it has been subjected to intensive and

relatively rapid biochemical alteration, which has re-
sulted in a variable but comparatively high degree of
carbonization,

Although no detailed petrographic study was made
of the various coal constituents of the Pittsburgh coal
bed in Belmont County, a number of megascopic obser-
vations were made. Anthraxylon in the Pittsburgh
coal bed occurs generally in thin (%, to 42 inch) laminae
with some thicker layers ranging from %, to % inch.
It is estimated that the anthraxylon content averages
about 50 percent.” The concentration of anthraxylon
bands varies from one part of the bed to another and
also from one locality to another. In general, anthrax-
ylon is more abundant in the lower part of the bed.

In the Pittsburgh coal, fusain forms thin lenticular
layers distributed throughout the bed. The fusain
content of the Pittsburgh coal bed in Belmont County
is generally low.

Other megascopic minerals in the Pittsburgh coal
bed are pyrite and sulfate. The occurrence of pyrite
in the regular partings in the coal bed has already been
described. Pyrite is also present as very thin lenticular
sheets and as large discoid nodules within the coal.
Sulfate occurs as white vitreous encrustations on the
“cleat” or joint surfaces of the coal.

Quality

Coal from the Pittsburgh bed is of high-volatile A
bituminous rank throughout most of Belmont County.
There is some variation in rank from east to west
across the county. The coal from the east is slightly
higher in Btu or heating value and slightly lower in
ash content. Some of the coal in western Belmont
County is of high-volatile B bituminous rank. As
shown by 17 analyses on the “as-received’” basis, the
coal in eastern Belmont County has a heat value of
13,081 Btu, and the coal in western Belmont County
as shown by 12 analyses (as received) has a heat value
of 12,659 Btu. ,

The available analyses of the Pittsburgh coal bed
are given in table 11.

At the south end of the ridge near the center of sec.
17, Kirkwood Township, for a distance of 75 feet or
more laterally, the entire thickness of the Pittsburgh
coal bed is composed of a reddish material described
by Charles Milton as ‘“burnt earth.” The material is
earthy and is composed of clay-sized particles. It has
a low specific gravity, is vesicular, and ranges from
pale red to moderate reddish orange. Some of the
material is dark gray and because it is more resistant
to weathering forms rubble of fist-sized chunks. Few,
if any, quartz grains are in the material, but fragments
of kaolinized feldspar occur in small quantities. The
appearance of the material suggests that it is ‘“burnt
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earth’”’; however, the contact between this material and
the adjoining coal bed is very sharp and even. No
deformation or evidence of burning was seen. The bed-
ding of the strata both above and below the red material
seems to be normal. The Upper Pittsburgh limestone
member, which is present a few feet below the “burnt
earth,” is also red.

REDSTONE LIMESTONE MEMBER

In the eastern three-fourths of Belmont County, the
Redstone limestone member overlies the Pittsburgh
coal bed (pl. 6). In the extreme western part of the
county, the interval of the limestone is occupied by
the Pittsburgh sandstone member (pl. 4).

The name ‘“Redstone’”” was originally given by Frank-
lin and W. G. Platt (1877, p. 55-104, 286) to an 8- to
10-foot limestone which they designated as the basal
member of the Pittsburgh limestone group in south-
western Pennsylvania. They gave its position as 30
feet above the Pittsburgh coal and directly below the
Redstone coal.

White (1891, p. 62-63) used the name ‘‘Redstone”
for the limestone beneath the Redstone coal bed on
Redstone Creek, Fayette County, Pa. He correlated
the Redstone limestone of Pennsylvania with the lime-
stone between the Pittsburgh and Redstone coal beds
in eastern Belmont County, Ohio.

The Redstone limestone member is persistent over
the eastern three-fourths of Belmont County and
ranges in thickness from 18 feet in sec. 23 E., Richland
Township, to as much as 30 feet in the northwestern
part of sec. 31, Union Township. Its average thickness
is slightly more than 20 feet. Plate 6 contains dia-
grammatic sections that show the stratigraphic position
of the limestone, its thickness, character, and relation
to the Pittsburgh sandstone member.

The Redstone in most places consists of four or more
massive beds of limestone, which vary from hard and
resistant to soft and crumbly. At most places thin
layers of claystone or soft shale lie between the beds of
limestone. At the base of the member is a unit of
calcareous claystone that ranges from about 4% to 11
feet in thickness. In sec. 31, Union Township, and
sec. 31, Somerset Township, the claystone is locally
absent.

The claystone at the base of the member is shaly and
contains in its upper part limestone nodules at most
places. At some places thin carbonaceous clay bands
and thin lenses of coal are interbedded with the basal
part of the claystone. The claystone weathers to
shaly clay, which is commonly light olive to light
greenish gray. But along the tributary to Rock Creek
in secs. 31 and 32, Somerset Township, at the south-
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western corner of the county, this clay is variegated
gray and grayish red.

An outcrop showing the typical character of the
member in the eastern part of the county is in the
NWYSWY sec. 36, Pultney Township, along the bank
of State Highway 147, where 7 feet of claystone is
overlain by four closely spaced, massive beds of lime-
stone, each 3% to 4 feet thick (pl. 6, section 22). A
detailed description of that section follows:

Monongahela formation: o Hickness
Redstone coal bed and associated clay:
Mudstone, light-gray, hard; crumbles

after desiccation; contains 6-in. hard

calcareous layer in center and 1-in.

carbonaceous band thick at base______ 1 8

Redstone limestone member:

Limestone, medium-gray, argillaceous;

has faint brownish hue_____.__________ 1 5
Limestone, medium-gray, massive, hard;

has a light-olive hue; contains 1- to

2-in. shaly band near center; conchoidal

fracture_ __ ________________________ 3 5
Limestone, medium-gray, massive, hard;

has light-olive hue; contains a 1- to

114-in. shaly band 1 ft 5 in. above base. 4
Shale, light-olive-gray, soft, calcareous_ . 1
Limestone, medium-gray, massive, argil-

laceous; has light-olive hue and sub-

conchoidal fracture; undulatory base;

contains highly fragmented fossil re-

mains_ _______ o _______ 2 9
Claystone; contains light-olive-gray lime-
stone nodules in upper half __________ 7 0

Pittsburgh coal bed.

Thin calcareous shaly soft clay partings locally
separate the limestone beds, which are dense and
relatively resistant to weathering. Individual beds of
limestone generally protrude as rounded ledges. In
eastern Belmont County the undulatory tops and
bottoms of the limestone beds in the Redstone member
distinguish it from the more even bedded Fishpot
limestone member that lies just above.

In west-central Belmont County, where the Redstone
member locally grades into the deltaic Pittsburgh
sandstone member, the beds of limestone are more
variable in number, more argillaceous, and less resistant
to weathering. They are separated by a greater amount
of interbedded clay and soft shale and are locally
conglomeratic. (See pl. 6.) Three of the limestone
beds, however, are fairly widespread. The most
extensive is a 2- to 3%-foot bed that is light brownish
gray and, at many places, forms a prominent angular
ledge from 5 to 7 feet above the Pittsburgh coal bed.
This bed contains clayey laminae and the upper part is
locally conglomeratic. Several feet above this bed is
very argillaceous limestone, which commonly ranges
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coal, bone, carbonaceous shale, and clay. In the
northeastern fourth of the county, it consists primarily
of bone, which at some places is massive and weathers
out as slabs.

In the southern fourth of the county, where the
average thickness of the bed is more than 14 inches,
the Fishpot coal bed consists of coal interbedded with
clay and shale partings which are as much as 5% inches
thick. Figure 11 shows diagrammatic sections showing
both the thickness and the lithologic character of the
bed. In the vicinity of Barnesville and along the
western part of Somerset Township the Fishpot coal
bed has been mined in the past for home use. In the
southwestern corner of Warren Township and in Somer-
set Township, where the Sewickley (No. 9) coal bed
is thin and impure, the thicker Fishpot coal bed has
been erroneously identified as the Sewickley by the
local people. The Fishpot coal bed is also thicker than
the overlying Sewickley in many parts of York Town-
ship, but it contains several thick clay and shale
partings and consequently has not been prospected
extensively. The associated underclay is variable in
thickness but is generally thin. In places the under-
clay is absent, and the coal bed lies directly on the
Fishpot limestone member. Both the Fishpot and the
Sewickley coal beds are well exposed in several of the
cuts and banks along the spur line of the Pennsylvania
Railroad that is parallel to Captina Creek westward
across York Township from the Ohio River to sec. 4,
Washington Township.

The only analysis made of the Fishpot coal bed
(table 11) indicates an ash content of 16 percent and
a heat value of 11,739 Btu on the as-received basis.

FISHPOT SANDSTONE MEMBER

In a report on Jefferson County, Lamborn (1930,
p. 235) designated the sandstone overlying the Fishpot
coal bed and underlying the Sewickley (Meigs Creek)
coal bed as the Fishpot sandstone member.

The member is persistent throughout Belmont
County, but it grades laterally from massive cross-
bedded coarse-grained sandstone to an interbedded
sequence of calcareous shale, mudstone, and impure
limestone.

The massive sandstone, which seems to be the filling
of a broad channel, lies mainly in the southwestern and
southern parts of the county, and the calcareous shale
and limestone is mainly in the central part. In most
other parts of the county the Fishpot sandstone member
is composed of fine-grained laminated sandstone and
shaly siltstone. The laminations are caused by
abundant mica lying along bedding planes and by very
thin layers of macerated carbonized plant remains.
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Locally the laminated sandstone is ferruginous. Plate
8 contains diagrammatic sections showing the strati-
graphic position of the member and its lithologic
character.

The thickness of the Fishpot sandstone member
ranges from 18 to 26 feet over most of the county, but
the massive sandstone in the southwestern part is
locally as much as 50 feet thick.

Good outcrops of the massive sandstone are along
Leatherwood Creek and its tributaries in Dog Hollow
and Cat Hollow and around the head of Beaver Creek
just southeast of Temperanceville. The western limit
of the massive sandstone is exposed on the east side of
the valley opposite the quarry in the northeastern part
of sec. 31, Somerset Township, and on the hillside east
of the house at the west-central edge of sec. 25, Somerset
Township. To the west in most of adjacent secs. 31
and 32, the Fishpot sandstone member consists of shaly
siltstone and mudstone (pl. 8, section 15). The
massive part of the Fishpot sandstone member is
present eastward from Somerset Township across the
southern part of the county, but it thins from 50 to
about 25 feet, and locally it grades into siltstone.
Approximately the upper half of the massive sandstone
is exposed along the South Fork of Captina Creek in
sec. 21, Wayne Township, and the upper 2 to 3 feet
crops out along Captina Creek in sec. 17, Wayne Town-
ship. Farther east the massive sandstone crops out
in the railroad cut in the northeastern part of sec. 27,
York Township, along Pipe Creek westward from its
mouth for a distance of half a mile, and near the north-
eastern corner of Colerain Township (pl. 8, section 8).

The massive sandstone is irregularly bedded and
crossbedded, and locally in the northeastern part of
sec. 33, Somerset Township, contains conglomerate in
the basal part. The sandstone is poorly sorted,
micaceous, and the grain size ranges from fine to coarse.

The calcareous shale and impure limestone, which
grade laterally into the laminated sandstone and silt-
stone, crop out in several places in central Belmont
County, mainly in northern Smith, Richland, south-
western Pease, and southern Colerain Townships;
locally in northeastern Belmont County in north-
eastern Pease Township; in southeastern Belmont
County in southern Mead and southern York Town-
ships; and in northwestern Belmont County in north-
western Kirkwood Township (pl. 8). An exposure
showing the typical character of the calcareous shale
and limestone is in the railroad cut at Glencoe where 21
feet of soft olive-gray shale containing several lenticular
beds of impure limestone crops out (pl. 8, section 12).
The following section was measured in the Glencoe
railroad cut:
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Thickness
Monongahela formation: ) In.
Sewickley coal bed________________________ 4 44
Underelay: .
Clay, shaly; contains silt and iron im-
purities________________________.___ 1 4
Fishpot sandstone member:
Limestone, lenticular, argillaceous_______ 5
Clay, shaly; stained by iron oxide_______ 1 3
Limestone, olive-gray, silty, laminated;
splits into two or three thin beds later-
ally .. . L. 1 0
Shale, olive-black, soft, clayey, calcare-
ous; weathers olive gray_____________ 7 5
Limestone, yellowish-gray, silty_________ 4
Shale, similar to shale unit above_______ 2 4

Limestone; three thin silty beds separated
by two layers of olive-black clayey

Shale, brownish-black, soft, clayey, cal-
careous; 3-in. carbonaceous layer near

Mudstone, olive-gray, shaly, soft__._____ 8
Limestone, light-olive-gray, argillaceous,
irregularly bedded; contains lenticular
band of claystone; weathers yellowish

Mudstone, olive-gray, very silty, shaly;
contains silty limestone nodules in

upper part_________________________ 2 6
Fishpot coal bed (lies 4 ft 3 in. above railroad
track) . _______ 7

This excellent outcrop also includes the upper part of
the Fishpot limestone member, the Fishpot and Sewick-
ley coal beds, and the lower part of the Benwood
limestone member.

SEWICKLEY (NO.8) COAL BED

Rogers (1858, p. 505) used the name ‘‘Sewickley’’ to
designate the coal bed 4 to 5 feet thick that lies 100 feet
above the Pittsburgh coal bed along Sewickley Creek
in Westmoreland County, Pa.

In Belmont County the coal 75 to 120 feet above the
Pittsburgh coal bed was originally called the ‘Upper
Bellaire” in the eastern part of Belmont County and
the “Upper Barnesville’’ in the western part. Andrews
(1874, p. 462) named this coal bed the ‘“Cumberland
seam” for its exposures at Cumberland in Guernsey
County, Ohio, and traced it across Noble, Washington,
Monroe, Guernsey, and Belmont Counties. Brown
(1884, p. 1059) correlated the ‘“Cumberland seam”
with the Sewickley coal bed of Pennsylvania. He
dropped the name ‘“‘Cumberland seam,” but instead of
substituting the older name ‘‘Sewickley,” he used
“Meigs Creek” for exposures of this coal bed along
Meigs Creek in Morgan County, Ohio. The name
“Sewickley” is used in this report because it has prior
usage and also because the bed is much more widely
known in the northern Appalachian basin as Sewickley.
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The Sewickley coal bed is called the ‘“Mapletown
coal” by oil drillers, and it is still erroneously called the
8A coal bed by some mine operators in Belmont County.

The Sewickley coal bed lies about 75 to 85 feet above
the Pittsburgh coal bed in the northeastern and central
parts of the county, but the interval increases to the
south and west (fig. 12).

The thickness of the bed is variable and ranges from a
few inches in the southwestern corner of the county to
slightly more than 15 feet in Kirkwood Township.

The bed is multiple benched and consists of one per-
sistent thick middle bench, which contains all the coal
of commercial quality, and upper and lower benches
that are impure and lenticular. Plate 10 shows the
areal distribution of the bed and the thickness of its
middle bench, and plate 11 contains diagrammatic
sections showing the thickness, lithologic character
of the bed, and stratigraphic relations and distribution
of its three benches.

The upper bench, which ranges from a few inches to
almost 3 feet in thickness, is present only in the western
part of the county. Its distribution is virtually iden-

tical to that of the overlying Sewickley sandstone

member (pl. 10). The upper bench is impure, contain-
ing almost everywhere lenticular clay, shale, and bone
partings commonly an inch or more thick. Locally,
massive bone makes up the bench. A shaly clay
parting, 1 to 2 feet thick, separates the upper from the
middle bench.

The middle bench is persistent over all the county
except central Pease Township. The thickness of the
middle bench ranges from 68 inches in southwestern
Union Township (pl. 11, section 289) to about 1 inch in
southwestern Somerset Township. The area of thickest
coal lies in southern Union and northern Goshen
Townships, where the average thickness is more than 54
inches. Two smaller areas in which the thickness of the
coal averages more than 54 inches are to the east in
northeastern Richland Township and in northeastern
Smith Township (pl. 10). The average thickness is
more than 42 inches over most of northern Belmont
County, but the bench thins toward the northeast and
also toward the south and southwest to less than 14
inches.

Several partings of shale, clay, or bone, ranging from
a fraction of an inch to about 2% inches thick, are in the
middle bench at most places but ‘not in a consistent
pattern like those of the lower bench of the Pittsburgh
bed. In parts of eastern Belmont County, however,
one and in many places two partings lie near the center
of the bench. In general the partings are more prev-
alent in the eastern part of the county (pl. 11). In
addition to the main partings, thin lenses of carbona-
ceous shale occur throughout the middle bench. On
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FinrURE 12.—Map of Belmont County showing the interval from the base of the Pittsburgh coal bed to the base of the Sewickley coal bed.

a fresh outcrop, the shale is difficult to detect, but it
stands out on a weathered surface because of its greater
resistance. 'This shale adds to the cost of cleaning the
coal and also increases the ash content.

The lower bench, which is thin and impure, is
persistent in the northeastern part.of the county in
southeastern Wheeling, southern Colerain, and central
Pease Townships and is present in places in the western
part of the county in southwestern Union, south-
western Warren, and northwestern Kirkwood Town-
ships (pls. 10 and 11). The layer of impure coal and
bone that is separated from the middle bench by a
parting of micaceous shaly clay in parts of Kirkwood,
Flushing, Union, and Wheeling Townships may be
equivalent to the lower bench (pl. 11, sections 205, 219
and 268). In western Belmont County the lower
bench lies from a few inches to as much as 9 feet below

the middle bench and is separated from it by either
soft shale or shaly clay. In eastern Belmont County
the lower bench lies from a few inches to about 12 feet
below the middle bench and is separated from it by
micaceous silty shale, laminated shaly siltstone, and
thin-bedded sandstone. In central Pease Township,
where both the middle and the upper benches are
absent, the shale, siltstone, and sandstone lie between
the lower bench and the Benwood limestone member.

The Sewickley coal bed has a prominent cleavage
consisting of two sets of perpendicular joints or ‘“cleats.”
Like the Pittsburgh coal bed, the “face” or main joint
has an average strike of about N. 75° W.

The Sewickley is a banded coal, and the banding
results from alternation of laminae of anthraxylon or
bright coal and duller components. Anthraxylon con-
stitutes about 50 percent or less of the coal. The
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distribution of anthraxylon varies both vertically and
horizontally but the concentration is greatest in the
basal third of the bed. Bands of anthraxylon vary
from very fine (less than one-fiftieth of an inch) to
thick (greater than one-fifth of an inch), but are pre-
dominantly thin (1/50 to 1/12 inch) to medium (1/12
to 1/5 inch). The thickest bands are in the upper
bench and in the upper part of the middle bench.
Fusain occurs as thin irregular lenses throughout the
bed. Pyrite occurs locally as an impregnation in the
clay, shale, and bone partings and also as fine globules
or crystals disseminated throughout the coal. Encrus-
tations of white vitreous sulfate cover some joint faces.

Coal from the Sewickley bed in Belmont County is
of high-volatile A and high-volatile B bituminous rank.
Coal of high-volatile B bituminous rank occurs in
Flushing, Wheeling, Pease, and the northern half of
Richland Townships.

Twenty-two analyses of Sewickley coal have an aver-
age ash content of 12.68 percent and heating value of
12,124 Btu on an as-received basis. The analyses of
coal from the western half of the county average
11.54 percent ash and 2.88 percent sulfur and have a
heating value of 12,284 Btu, as compared to 13.83
percent ash, 3.54 percent sulfur, and 11,957 Btu for
the coal from the eastern area. These averages com-
pare on a countywide basis with 9.0 percent ash, 4.1
percent sulfur, and 12,870 Btu for the Pittsburgh coal
bed. In contrast with the Sewickley coal the Pitts-
burgh coal increases in heating value eastward and
decreases in ash and sulfur.

SEWICKLEY SANDSTONE MEMBER

White (1891, p. 60) used the name ‘“‘Sewickley” to
designate the sandstone that overlies the Sewickley
coal bed and underlies the Benwood limestone member
along the Monongahela River between Morgantown
and Fairmont, W. Va.

In Belmont County the Sewickley sandstone member
extends from the northwest into the western part of
the county as a tongue between the Sewickley coal bed
and the Benwood limestone member. The sandstone
is more than 30 feet thick in the northwestern part of
Belmont County in Flushing and Kirkwood Town-
ships, but the member pinches out entirely in the
eastern part where the Benwood limestone member
overlies the Sewickley coal. Plate 10 shows the areal
distribution of the sandstone, and plate 12 shows the
stratigraphic relation of the Sewickley sandstone and
Benwood limestone members. Although the Benwood
contains more clay and silt in the western part of the
county, there is no evidence that the limestone and the
Sewickley member are intricately interfingered (pl. 12).
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Shale, siltstone, sandstone, and some clay and mud-
stone make up the Sewickley sandstone member.
Even-bedded laminated siltstone and laminased sand-
stone are most abundant, but lenses of medium- to
coarse-grained sandstone are present at inost outcrops.
Generally the base of the member contains a thin layer
of shaly clay or mudstone that rests on the 'upper
bench of the Sewickley coal bed. This clay grades
upward into soft shale which in turn grades into even-
bedded laminated siltstone and fine-grained sandstone.
Laminae in these rocks are mica and macerated car-
bonized plant remains. In many places these laminae
are so closely spaced that the rock forms thin plates
upon weathering. The following detailed stratigraphic
section, measured in a strip mine in the south-central
part of sec. 11, Warren Township, shows the typical
lithologic character of the member.
Monongahela formation:

Sewickley sandstone member:

Siltstone, medium-gray to olive-gray,
very fine grained, or poorly bedded
mudstone; weathers into large irregu-
larly shaped lumps that slack and
crumble to small fragments; contains
lenses of fine-grained sandstone and
siltstone laterally . _________________ 15

Sandstone, light-gray, fine- to medium-
grained, highly micaceous, thin-bedded
to massive, crossbedded; variable in
thickness_ _ _ . _____________ 6

Siltstone, finely laminated; laminae are
mica and highly macerated, carbona-
ceous plant remains cut by large verti-
cal joints resembling large shrinkage
cracks; weathers to large subangular
masses which slack and break up into
splinter-shaped fragments___________ 5

Sewickley coal bed—upper bench.

Lenses of medium- to coarse-grained crossbedded
micaceous sandstone similar to the sandstone in the
above section, and ranging in thickness from a few
inches to several feet, are mainly in the lower half of the
member. In afew places these sandstone lenses thicken
and become channel sandstones whose bases lie a foot
or less above the Sewickley coal bed. Figure 13 shows
a channel of the Sewickley sandstone member exposed
in a strip mine in the northwestern part of sec. 35,
Goshen Township. A similar sandstone crops out in a
strip mine north of the highway in the southeastern part
of sec. 18, Union Township. Other outcrops of the
channel sandstone are in the east road bank in the
northeastern part of sec. 31, Goshen Township; in the
east bank of Captina Creek in the southwestern part of
sec. 36, Wayne Township; bn both sides of Captina
Creek in the north-central part of sec. 35, Wayne Town
ship; in the western part of section 21, Wayne Town-

Thickness
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occupied by sandstone and siltstone (pl. 12, section 2;
and pl. 14B, sections 3-5).

The upper parts of some of the beds in the Benwood
limestone member are sedimentary breccias, indicating
deposition in shallow water with periodic exposure to
subaerial desiccation. An erosional unconformity
occurs in the lower part of the member about 10 feet
above the Sewickley coal bed in southwestern Goshen
and north-central Wayne Townships. This local
unconformity was studied in three places: in a strip
mine west of Long Run in the southwestern part of
sec. 32, Goshen Township; in the bank of State High-
way 148 near the center of the southeastern part of
sec. 23, Wayne Township; and in the bank of State
Highway 148 a few feet east of the road intersection
near the center of sec. 10, Wayne Township. In sec.
32, Goshen Township, the beds beneath the uncon-
formity are folded. To the southeast in sec. 23,
Wayne Township, the beds beneath the unconformity
have also been flexed but less than those to the north-
west. In sec. 23, Wayne Township, gently folded
beds and a dark-gray channel shale which cuts the
folded limestone beds in one place are truncated by a
flat-lying bed of conglomeratic limestone containing
fragments of the underlying shale and limestone.
About 2 miles farther to the southeast in sec. 10,
Wayne Township, a thin bed of conspicuous iron-
stained limestone conglomerate composed of subrounded
to rounded limestone pebbles lies 10 feet above the
Sewickley coal bed. The beds beneath the conglom-
erate do not appear to be folded but the base of the
conglomerate is undulating, indicating probably deposi-
tion on an erosional surface.

Unweathered surfaces of limestone in the Benwood
member are generally light gray to olive gray, but
weathered surfaces are generally yellowish gray to
grayish yellow.

The fauna of the Benwood limestone member con-
sists of small gastropods, ostracodes, and Spirorbis.

An analysis of the Benwood limestone member
from the center of sec. 36, Pease Township (Lamborn,
1951, p. 67-68), is as follows:

Percent
Silica and silicates_ _ ____________________ 29. 20
Hydrated ferric oxide_ . _________________ .71
Ferrous carbonate_ _____________________ 1. 85
Iron disulphide_________________________ .32
Titanium dioxide_ ______________________ 3. 20
Calcium phosphate______________________ 2.17
Calcium sulpbate_. . ____________________ . 02
Calcium carbonate______.________________ 49. 35
Magnesium carbonate___________________ 19. 44
Manganese carbonate_ . .. _______________ .10

Limestone from the Benwood member was also
sampled by Condit (1923, p. 53) at Armstrongs Mills
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in Washington Township, and the chemical composition
of that sample is similar to the one above.

MORNINGVIEW SANDSTONE MEMBER

Overlying the Benwood limestone member in Bel-
mont County is a clastic unit whose stratigraphic posi-
tion ranges from 43 to 74 feet above the Sewickley coal
bed (pl. 12) and from 36 to 52 feet below the Uniontown
coal bed (pl. 14). Thisunit is, in many places, greenish-
gray siltstone, but locally in parts of Pease, Pultney,
Wayne, and Washington Townships, it is mainly massive
crossbedded sandstone. Sandstone is more prevalent
in the unit to the east in West Virginia and Penn-
sylvania, but it has not been previously named. In
the past it was included first in the ‘“Uniontown lime-
stone,” which included all strata, sandstone and lime-
stone alike, between the ‘“Fulton green shale” and the
Uniontown coal bed, and later, when the ‘“Uniontown
limestone” was subdivided, it was included in the
“Arnoldsburg limestone’” which included all strata
between the “Fulton green shale” and the ‘“Arnoldsburg
sandstone.”

The unit is hereby designated the Morningview sand-
stone member for excellent outcrops along the south
bank of Deep Run near the east edge of sec. 32, Pease
Township, at a point 2% miles east of Morningview.
The layer of greenish-gray siltstone in the upper part of
the Benwood limestone member is a lower tongue of the
Morningview sandstone member. This tongue joins
with the main body of the member eastward in West
Virginia and Pennsylvania. Figure 15 and plate 13
show the regional relation of the Morningview and its
lower tongue, and plates 12 and 14 show the strati-
graphic relation of the Morningview sandstone and
Benwood limestone members in Belmont County. The
lower greenish siltstone tongue (‘“Fulton green shale’
of older reports) has been included in the description
of the Benwood limestone member. All descriptions
of the Morningview member in this section, therefore,
refer to the main body of the member.

The Morningview sandstone member ranges from 3
to 12 feet in thickness (pl. 14). Over most of the county
it is grayish-green shale or clayey, greenish-gray silt-
stone, ranging from 2% to 5 feet in thickness. The
member is thickest in secs. 3 and 32, Pease Township;
sec. 28, Pultney Township; sec. 28, Washington Town-
ship; and secs. 4 and 10, Wayne Township, where it is
massive, locally crossbedded sandstone. In secs. 3 and
32, Pease Township, and sec. 10, Wayne Township, the
lower part of the member is conspicuous grayish-green
shale that is overlain by massive greenish-gray sand-
stone with an undulatory base. The best outcrop of
massive Morningview sandstone member in Belmont
County is at the type section in the south bank of
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Deep Run south of the paved road in the eastern part
of sec. 32, Pease Township (pl. 144, section 6), where
the stratigraphic relation to associated strata can be
seen. There the member includes at the base grayish-
green shale a few inches to about 1% feet thick and mas-
sive crossbedded grayish-green micaceous sandstone 10
to 12 feet thick. The basal part of the massive sand-
stone contains very small {ragments of the underlying
green shale that were torn loose by scouring. At this
locality and also in sec. 3, Pease Township (pl. 144,
section 5), the greenish-gray shale in the main body of
the Morningview member is indistinguishable from the
greenish shale of the lower tongue that lies a few feet
below. Massive sandstone also crops out in southern
Belmont County in road cuts in secs. 4 and 10, Wayne
Township, in the east banks of Captina Creek in the
northwestern part of sec. 28, Washington Township
(pl. 14D, sections 3-5), and in east-central Belmont
County in the southeastern part of sec. 28, Pultney
Township (pl. 14C, section 5).

In northwestern Belmont County in southwestern
Union, northwestern Warren, and Kirkwood Town-
ships, the Morningview sandstone member appears to
coalesce with other sandstone beds that may be equiv-
alent in age to limestone beds of eastern Belmont
County (pl. 14B, sections 1-5). The exact thickness
of the Morningview cannot be determined in that area.

An isolated outcrop of a massive crossbedded chan-
nel-type coarse-grained friable sandstone is in the road
cut at the curve of State Highway 8 southwest of
Sewellsville in the northeast part of sec. 34, Kirkwood
Township (pl. 14B, section 1). This sandstone, which
is 23 feet thick, has limestone conglomerate 3 feet thick
at the base and apparently fills a channel cut into the
Benwood limestone member. The lateral extent of the
channel sandstone could not be determined. It appears
to have been formed by the coalescence of the Morn-
ingview and overlying sandstones, but it may be a
channe] of the Uniontown sandstone member.

The Morningview sandstone member ranges in grain
size from fine to medium. It is poorly sorted and
micaceous.

The shale and siltstone of the member vary from
grayish olive to grayish green. Where associated with
greenish shale, the sandstone is light greenish gray
because of included fine particles of green clay and
shale.

ARNOLDSBURG LIMESTONE MEMBER

Reger (1929, p. 140, 143) used the name “Arnolds-
burg” to designate the limestone and shale beds
between the “Fulton green shale’” and the Arnoldsburg
sandstone member in northern West Virginia. By
introducing the name “Arnoldsburg limestone,” Reger
restricted the Uniontown limestone member to the
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strata between the Arnoldsburg sandstone member and
the Uniontown coal bed. Originally the Uniontown
limestone member included all strata—limestone, shale
and sandstone—between the ‘“‘Fulton green shale” and
the Uniontown coal bed.

Stout (1931, p. 212), in a generalized section of the
Monongahela formation for Ohio, used the name
“Arnoldsburg” for the sandstone, limestone, and
calcareous shale beds between the “Fulton green shale’”
and the Uniontown limestone member. In this report
the Arnoldsburg limestone member includes only the
limestone and interbedded thin mudstone beds between
the Morningview sandstone and Arnoldsburg sandstone
members (pl. 14).

The Arnoldsburg limestone member ranges in thick-
ness from 5 to 22 feet. It is thickest in the southern
part of the county in Mead and York Townships and
thins to the north. In western Belmont County in
parts of Kirkwood Township, the limestone is absent
and its place is occupied by sandstone (pl. 14.B, sections
1 and 4). The member consists of 3 to 12 beds of
limestone separated by clay and calcareous shale.
Individual beds of limestone range in thickness from
a few inches to as much as 4% feet.

The beds of limestone contain silt and impurities
and in most places form slightly protruding ledges. In
eastern Belmont County the member contains from
5 to 8 feet above its base a massive bed about 2 feet
thick that weathers in conspicuous grayish-yellow
“pillow-shaped” boulders. In parts of Pease and
Colerain Townships, this bed is conglomeratic but has
the characteristic yellowish color. Other beds of the
Arnoldsburg limestone member are also conglomeratic
and in that respect resemble other limestones of the
Monongahela formation.

On fresh surfaces the Arnoldsburg member ranges
from medium to light brownish gray and light olive
gray, but after weathering it is yellowish gray.

The fauna of the Arnoldsburg limestone member
consists of diminutive high-spired gastropods, ostra-
codes, and Spirorbis.

ARNOLDSBURG SANDSTONE MEMBER

Hennen (1911, p. 57, 202-204) used the name
Arnoldsburg to designate a sandstone 25 to 45 feet
thick that lies 40 to 50 feet below the Uniontown
sandstone member at Arnoldsburg, Calhoun County,
W. Va. In Belmont County, Ohio, the top of the
Arnoldsburg sandstone member lies from 19 to 31 feet
below the Uniontown coal bed and from about 22 to
33 feet below the Uniontown sandstone member. The
stratigraphic position of the member in various parts
of Belmont County is shown on plate 14, and its
position in Belmont County relative to the position of .
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the Arnoldsburg sandstone of Hennen in the type area
is shown on plate 13.

The thickness of the Arnoldsburg sandstone member
in Belmont County ranges from 6 inches to 7% feet,
averaging about 3 to 4 feet (pl. 14). The average
thickness is greatest in northern Pease, northern
Colerain, and northern Wheeling Townships, but the
maximum thickness of 7% feet is in sec. 8, Goshen
Township (pl. 14C, section 3). Farther west in
Goshen Township (pl. 140, section 2) and also in
southeastern Kirkwood Township (pl. 14B, section 4)
several sandstone members have coalesced, and the
part equivalent to the Arnoldsburg may be thicker.

Characteristically in Belmont County the Arnolds-
burg sandstone member is greenish-gray micaceous fri-
able poorly bedded siltstone. However, in sec. 8,
Goshen Township, it is crossbedded sandstone (pl. 14C,
section 3), and farther west in western Goshen (pl. 19C,
section 2) and Kirkwood Townships (pl. 14B, sections
1,2, and 4) it is part of several sandstone members that
have coalesced. In the northwestern part of sec. 33,
Richland Township, a nodular bed of limestone lies
near the middle of the member (pl. 14B, section 6).
Two thin lenticular layers of gray clay that contain
carbonaceous bands are locally associated with the
member. One layer occurs locally at the top of the
member and the other at the base. In parts of eastern
Belmont County, a reddish-brown band of shale, one-
fourth of an inch or less thick, lies near the middle of
the member.

LITTLE CAPTINA LIMESTONE MEMBER

The Little Captina limestone member is a part of
the Uniontown limestone member of Stout (1929, p.
121) and is the upper part of the unit which he later
called the Arnoldsburg limestone member (1931, p. 212).
Stout’s Uniontown limestone member included, in addi-
tion to limestone, a very persistent sandstone, siltstone,
and shale unit that he later named the ‘“ Arnoldsburg
sandstone member’’ (1953, p. 325-347). In his 1953
report, Stout restricted the Uniontown limestone mem-
ber to the interval between the ‘ Arnoldsburg sandstone
member’’ and the Uniontown coal bed and included all
the limestone beds between this sandstone and the
“Fulton green shale” in the Arnoldsburg limestone
member. The ‘“Arnoldsburg sandstone member”’ of
Stout, which lies a few feet below the Uniontown coal,
does not appear to be equivalent to the Arnoldsburg
sandstone member of Hennen (1911) in Calhoun
County, W. Va., which lies 40 to 50 feet below the
Uniontown coal bed (pl. 13). The sandstone and silt-
stone unit 19 to 31 feet below the Uniontown coal bed
in Belmont County, which was named the Arnoldsburg
sandstone member on page 38 of this report, more
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nearly corresponds in stratigraphic position to the
Arnoldsburg sandstone of West Virginia. The “Arn-
oldsburg sandstone’” of Stout is renamed the McKeefrey
siltstone member. The limestone beds that lie between
the McKeefrey siltstone member and the Arnoldsburg
sandstone member are here named the Little Captina
limestone member for excellent outcrops north of the
mouth of Little Captina Creek in eastern York Town-
ship along State Highway 7 west of the Ohio River.
In the type area the Little Captina limestone member
lies 17 feet below the Uniontown coal bed and is 10 feet
thick. Plate 14D, section 9, shows the lithologic char-
acter of the member, its thickness, and its stratigraphic
relation to associated strata. With the exception of the
lower siltstone tongue of the Morningview sandstone
member, which crops out a short distance to the north,
all the strata shown in plate 14D, section 9, crop out
in the high cut of State Highway 7 at a point about
half a mile north of the mouth of Little Captina Creek.

The thickness of the Little Captina limestone
member ranges from 6 to 14 feet (pl. 14). In general
it is thickest in northeastern Belmont County and
thinnest in the central part of the county.

The member consists of 3 to 6 beds of limestone that
generally are separated by shaly clay partings, but in
places shaly clay and mudstone make up more than
half of the unit. In western Belmont County in south-
western Union, southeastern Kirkwood, and western
Goshen Townships, the place of the limestone is occu-
pied by sandstone (pl. 14 B and C).

The limestone is commonly impure and locally
conglomeratic. In places it is dense, hard, and re-
sistant, but in other places it weathers readily to clay.
Over most of southeastern Belmont County the mem-
ber has at the top a distinctive thin, jointed bed that
weathers to conspicuous “brick-sized’’ blocks.

The color of the limestone on fresh surfaces ranges
from medium gray to brownish gray and light olive
gray, but brownish- and olive-gray shades are pre-
dominant. In southern Belmont County the basal bed
is light brownish gray. In northeastern Belmont
County a bed in the upper part of the member weathers
conspicuous grayish yellow, but elsewhere the limestone
beds weather light olive to yellowish gray.

The fauna of the Little Captina limestone member
consists of diminutive forms of gastropods, ostracodes,
and Spirorbis.

MC KEEFREY SILTSTONE MEMBER

In the past the entire sequence between the Arnolds-
burg sandstone member and the Uniontown coal bed
has been designated as the ‘“Uniontown limestone.”
In the discussion of the Little Captina limestone mem-
ber, it was pointed out that the “Uniontown limestone’
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of earlier workers included a sandstone-siltstone-shale
unit. This unit is 5 to 30 feet thick. Field studies and
a review of the literature show that this sandstone-
siltstone-shale unit is persistent over wide areas in
Ohio, West Virginia, and Pennsylvania. Because of
its regional persistence, this unit is here named the
McKeefrey siltstone member for the excellent outcrop
on the west side of the Ohio River in the high
west bank of State Highway 7 in east-central sec. 3,
York Township, at a point half a mile S. 30° W. of
McKeefrey, W. Va.
siltstone about 17 feet thick, but about three-eighths of
a mile to the south for a distance of several hundred
feet along the highway, the member is a massive
channel sandstone about 30 feet thick. The sandstone-
filled channel cuts out all underlying strata to the top
of the Arnoldsburg limestone member. Plate 14D,
section 9, measured at the type locality, shows the
thickness of the member, its stratigraphic position
relative to other members, and the vertical extent of
the locally developed channel.

In Belmont County the top of the McKeefrey silt-
stone member lies from 6 inches to as much as 15 feet
below the Uniontown coal bed and is separated from
it in most places by the Uniontown limestone member
and by the underclay of the coal bed (pl. 14). Where
the limestone is absent, the sandstone member com-
monly is separated from the coal by a thin underclay,
but locally this clay is absent and the sandstone
member is overlain by the coal.

The McKeefrey siltstone member ranges from 5 to
30 feet in thickness, but averages about 10 feet. It is
thickest in the southern part of the county and thins
northward. Near the northern boundary of the county,
it is generally less than 10 feet thick (pl. 144).

Over most of the county the member is made up of
shaly siltstone containing lenses of massive siltstone or
fine sandstone (pl. 14). The typical lithologic character
is shown by the outcrop in the railroad cut in sec. 19,
Richland Township, where the member consists of 6
feet of shale overlain by 12 feet of shaly siltstone, the
top of which directly underlies the Uniontown coal bed.
Thin bands of coal are interbedded with the basal 6
feet of shale (pl. 14C, section 4). This is the only
place where coal was observed in the McKeefrey silt-
stone member, but clay with carbonaceous bands is
common at the base and separates the member from the
underlying Little Captina limestone member. Along
Jug Run north of St. Clairsville in sec. 11, Richland
Township (pl. 14B, section 7), the member consists of
massive crossbedded sandstone, 15 feet or more thick,
but because of cover, it was impossible to determine
whether this sandstone, like the one in York Township,
filled a channel. Along Cat Run in York Township, the
entire unit is made up of compact shale. In parts of

There the member is thin-bedded
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western Belmont County, the McKeefrey siltstone
member apparently is a part of several coalesced
sandstone members (pl. 148, sections 2 and 4).

The sandstone is olive gray to pale olive; the siltstone
ranges from dusky yellow to pale olive and grayish
olive. The shalein thelower part is commonly greenish
gray and over most of eastern Belmont County con-
tains a 4- to 6-inch reddish-brown streak near its base.
Along Cat Run in York Township, the shale that makes
up the member is a conspicuous grayish green. The
following is a detailed section of the McKeefrey silt-
stone member measured in the railroad cut south of
State Highway 147 in sec. 19, Richland Township
(pl. 140, section 4). This section also shows the litho-
logic character of other members that crop out in this
cut.

Monongahela formation: T.'hifk"“}n.
Uniontown sandstone member:
Sandstone, massive, medium- to coarse-
grained, highly micaceous, friable____ 124

Uniontown coal bed:

Coal, shaly, weathered_________________ 8
MecKeefrey siltstone member:

Siltstone, shaly; upper few feet silty mud-

Mudstone, greenish-gray, shaly_ _______ 2 1
Siltstone, finely laminated; laminae are
coal and seem to be vitrain bands;
contains thin lenses of fine-grained
sandstone__________________________ 4 0
Little Captina limestone member:
Limestone, olive-gray, massive, argilla-
ceous; splits to two beds because of
shaly parting; weathers to large
rounded boulders; weathers yellowish

gray to grayish yellow______________ 8 10
Limestone, olive-gray, siliceous, has iron-

oxide stains . _______________________ 1 9
Mudstone, shaly, calcareous____________ 1

Limestone, olive-gray, argillaceous; con-
contains abundance of ostracodes;
weathers to large rounded boulders.__

Arnoldsburg sandstone member:

Mudstone, silty; upper half greenish gray;
lower half dark gray and may be car-
bonaceous_ - _____________________ 6

Arnoldsburg limestone member:
Limestone, highly argillaceous; weathers

to shaly fragments__________________ 1 3
Limestone, argillaceous; thickness vari-

able_____________ L ____ 8
Mudstone, olive-gray to dark-green,

shaly . _____ L ____ 11
Limestone, argillaceous; thickness vari-

able; weathers to rounded boulders___ 1 2
Mudstone, olive-gray, shaly, calcareous.__ 6

‘Mudstone, silty, clayey; contains nodular,
silty limestone bed in upper half______ 1 8
Morningview sandstone member:!
Siltstone, shaly; upper 1% ft contains
calcareous nodules_ _____.___________ 6 9
1 Base of Morningview sandstone member lies 12 ft above the railroad tracks.
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UNIONTOWN LIMESTONE MEMBER

Franklin and W. G. Platt (1877, p. 55-104, 286, 292)
gave the name ‘“Uniontown limestone” to the upper
part of the “Great limestone,” which previously had
included all the limestone between the Sewickley and
Uniontown coal beds. Subsequently ‘“Uniontown
limestone” included all strata between the Benwood
limestone member (lower part of the ‘“Great limestone’’)
and the Uniontown coal bed. Reger (1929, p. 140;
143-144) and Stout (1953, p. 325-347) divided the
“Union limestone” into two members. They gave
the name ‘“Arnoldsburg limestone” to the lower
member and restricted the name ‘“Uniontown lime-
stone” to the upper member. In this report the
Uniontown limestone is further restricted to the
interval between the top of the McKeefrey siltstone
member and the base of the underclay beneath the
Uniontown coal bed.

The Uniontown limestone member ranges from a few
inches to 15 feet in thickness. It is thickest in Wheel-
ing, northern Richland, Colerain, and Pease Townships
in the northern and northeastern parts of the county
but thins to the south and southwest. The member
is absent over most of west-central, south-central, and
southeastern Belmont County. Plate 14 shows the
stratigraphic position of the member and its thickness
in various parts of the county.

The member includes from 1 to 7 beds of lenticular,
silty limestone interbedded with shaly clay, which,
locally, exceeds the combined thickness of the limestone.
The member is multiple bedded in the northern part of
the county but generally consists of & single bed in the
southern part. In places the limestone beds are
resistant and protrude as ledges, but at other localities
the limestone has weathered to clay. One or more beds
at most outcrops are either wholly or in part con-
glomeratic, but in places the fragments of limestone
are angular and the limestone beds are sedimentary
breccia rather than conglomerate.

The following section, measured in the east bank of
the highway near the southeast corner of sec. 6, Smith
Township, shows the lithologic character of the Union-
town limestone member and its relation to associated
strata:

Monongahela formation: thjhickm;:.
Waynesburg coal bed ; seen in small abandoned
mine above the highway cut.
Uniontown sandstone member:
Covered interval ... ... ___________ 19 O
Sandstone, thin-bedded, fine-grained. - __ 20 04

Uniontown coal bed:
Coal; variable in thickness; contains clay.
band 2%-in. thiek_ . _ . _ ... 1 9

Underclay: Thickness
Clay, calcareous; contains small limestone Ft. In.
pellets___ .. 1 7

Uniontown limestone member:
Limestone, olive-gray, argillaceous; upper

part conglomeratic__________________ 1 9
Mudstone, olive-gray, shaly, soft. .. .___ 1 0
Limestone, argillaceous, nodular____.___ 11
Mudstone, shaly, soft _ . - ____ . ________ 1 6

MecKeefrey siltstone member:
Siltstone, shaly, sandy; massive, cross-
bedded, channel sandstone west along
road eut__________________________. 9 6
Mudstone, olive-gray, hard _ . __________ 10
Little Captina limestone member:
Limestone, massive, argillaceous; con-
tains lenticular shaly zones; splits to

several beds laterally _ _______._______ 6 0
Limestone, yellowish-gray, argillaceous. .. 2 0
Covered interval ______ . ___________ 4 1

Level of highway.

Fresh surfaces of Uniontown are medium gray or
greenish gray, but weathered surfaces are light gray,
light olive gray, and yellowish gray.

The fauna consists of diminutive gastropods, ostra-
codes, and Spirorbis.

UNIONTOWN (NO. 10) COAL BED

Rogers (1858, p. 506) named the fourth well-defined
coal bed above the base of the Monongahela formation
the ‘“Uniontown’ for its exposures at Uniontown,
Fayette County, Pa. He described it as a benched
coal bed 200 feet above the Pittsburgh coal bed.
Stevenson (1878, p. 261-287) traced the bed in Belmont
County but incorrectly correlated it with the Waynes-
burg (No. 11) coal bed of Pennsylvania. Condit
(19186, p. 237) correctly identified this bed as the Union-
town. Locally it is erroneously called the No. 9 coal
bed.

The Uniontown coal bed, including local thick clay
and shale partings, ranges from a few inches to about
6 feet in thickness in Belmont County and is separated
from the underlying Uniontown limestone member by
impure underclay that ranges from a few inches to
5 feet in thickness. The thickness averages about 2
feet in an elongate area that extends northeast from
Wayne Township to Pease Township (pl. 15). Else-
where, with the exception of a small area in southern
Pultney Township, the Uniontown coal bed averages
less than 14 inches in thickness. '

In Belmont County the Uniontown coal bed is 90 to
110 feet above the base of the Sewickley coal bed and
34 to 63 feet below the base of the Waynesburg coal bed.

The coal is variable in thickness and contains several
clay, shale, or bone partings, which in many places are
thick enough to divide the bed into two or more benches.
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In sec. 15, Pease Township, at an outcrop in a cut
along U.S. Highway 40, a thin limestone parting is in
the central part of the bed. Plate 15 shows the thick-
ness and distribution of the bed and plate 16 contains
diagrammatic sections showing its lithology. Outside
of the 14-inch isopach line shown on plate 15, the coal
is not only thin but contains a greater number of
partings.

The quality of the coal is best along Bend Fork and
Jakes Run in Goshen, Wayne, and northwestern Wash-
ington Townships, where it is more than 3 feet thick
in a few places. Locally within' this area the bed con-
tains no partings and has been mined by farmers for
home use. Over most of this same area the Uniontown
coal can easily be mistaken for the overlying Waynes-
burg coal, which is thin and locally absent. The
Uniontown coal bed is also slightly thicker than average
in northern Smith, southwestern Richland, and Pease
Townships, where it has also been mined in a few
places for local use (pl. 16). The place of the coal is
occupied by clay containing carbonaceous bands in
York Township, southern Mead Township, south-
eastern Smith Township, and in most of Washington
Township. The underclay beneath the coal is light
gray in most places, but in the southwestern corner of
Belmont County, the underclay is grayish red.

Based on two analyses on the as-received basis of
samples that were taken along Bend Fork in the area
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of thickest coal, the Uniontown coal is of high-volatile
A bituminous rank, but the ash content of the coal is
relatively high. A detailed analysis for each of the two
samples is given in table 11.

UNIONTOWN SANDSTONE MEMBER

White (1891, p. 58-59) named the Uniontown sand-
stone member for exposures at Uniontown, Fayette
County, Pa., where this sandstone lies between the
Uniontown coal bed and the Waynesburg limestone
member. In the south-central and east-central parts of
Belmont County the Uniontown sandstone member
occupies the interval between the Uniontown coal bed
and the Waynesburg limestone member, but over most
of the central, north-central, and northeastern parts of
the county, where both the Waynesburg limestone mem-
ber and the Little Waynesburg coal bed are absent, the
Uniontown sandstone member lies between the Union-
town coal bed and the mudstone facies of the Gilboy
sandstone member. In the extreme western part of the
county where the mudstone facies of the Gilboy sand-
stone member pinches out, the Uniontown sandstone
member occupies the interval between the Uniontown
and Waynesburg coal beds except for the space occupied
by the underclay beneath the Waynesburg coal. In
southeastern Belmont County, where the Waynesburg
limestone member occupies the entire interval between
the Uniontown and Little Waynesburg coal beds, the

EXPLANATION

Approximate northwestern limit of the
Gilboy sandstone member

Approximate northwestern limit of the
Little Waynesburg coal bed. The coal
occurs locally in northeastern Union
Township west of this line

Approximate northwestern limit of the
Waynesburg limestone member
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FIGURE 17.—Map of Belmont County and diagrammatic section showing the areal distribution and stratigraphic relation of the Gilboy sandstone member, Little
‘Waynesburg coal bed, and Waynesburg limestone member of the Monongahela formation to the Uniontown sandstone member.
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Uniontown sandstone member is absent. In Belmont
County, therefore, the lower part of the Uniontown
sandstone member is equivalent in age to the Waynes-
burg limestone member and the Little Waynesburg coal
bed and the upper part is equivalent in age to the Gilboy
sandstone member. The cross section in figure 17 shows
the stratigraphic relation of the Uniontown sandstone
member to the Gilboy sandstone and Waynesburg lime-
stone members and to the Little Waynesburg coal bed.

The Uniontown sandstone member ranges in thick-
ness from a few inches in southeastern Belmont County
to 50 feet or more locally in the northeastern and
western parts, but it is generally 20 to 30 feet thick.
The range of thickness is shown in plate 17, which also
shows the stratigraphic position of the member and its
relation to the Waynesburg limestone member.

The Uniontown sandstone member in Belmont
County is made up of sandstone, shaly siltstone, and
shale and has no unique feature that distinguishes it
from other Pennsylvanian sandstones. It is irregularly
bedded and crossbedded and ranges from thin bedded
to massive. Generally the basal part of the member is
shale that grades upward to siltstone and sandstone.
In many places the shale was either partly or totally
removed by channeling and by scouring action when
the overlying massive sandstone was deposited. The
distribution of the sandstone, siltstone, and shale is
somewhat irregular, but in general, the most massive
and coarsest grained sandstone lies in the western half
of the county.

The most massive part of the member occurs in
south-central Belmont County, where thick crossbedded
sandstone crops out along Bend Fork in sec. 1, Goshen
Township; sec. 6, Wayne Township, and sec. 36, Wash-
ington Township; and along Jakes Run in secs. 18 and

24, Wayne Township. Farther southwest, prominent

lenses crop out in the northeastern part of sec. 26 and
in the western part of sec. 21, Somerset Township,
and in sec. 30, Warren Township. North of these out-
crops much of the Uniontown sandstone member has
been removed by erosion, but in southwestern Kirk-
wood Township massive Uniontown caps an isolated
hilltop in sec. 26 above the roadside park and forms a
pinnacle at the end of a long ridge in the center of sec.
27. The massive sandstone in sec. 34, Kirkwood
Township, that is discussed on page 38 might be a
channel remnant of the Uniontown sandstone member
(pl. 14B, section 1). In eastern Belmont County mas-
sive Uniontown is restricted to the southeastern part of
sec. 27, Pease Township, the northeastern part of sec.
5, Pultney Township, and the south-central part of
sec. 9, Richland Township, where excellent outcrops
occur along the railroad cut at the Saginaw mine. At
this locality the irregularity of the sandstone is easily
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seen. About half a mile east of the Saginaw mine, the
massive sandstone pinches out in the railroad cut near
the southwestern corner of sec. 3, Richland Township.
The massive Uniontown sandstone member commonly
has an undulatory base that lies from a few inches to
several feet above the Uniontown coal bed.

Elsewhere the Uniontown sandstone member con-
sists of interbedded shaly or flaggy fine-grained sand-
stone and shaly siltstone locally containing lenticular
massive layers which protrude as ledges. The upper
part of the member generally consists of shaly siltstone
that grades into the underlying, coarser grained part of
the member. In places the sandstone is even bedded,
as in the bank of U.S. Highway 250 just south of the
two hairpin curves near the northwestern corner of sec.
28, Pease Township.

The sandstone is micaceous and poorly sorted; its
grain size ranges from fine to coarse, but is generally
fine to medium. It is gray on fresh exposures and tan
on weathered outcrops. The siltstone and shale ranges
from light olive gray to dusky yellow.

Locally casts and molds of Cordaites and Calamites
are in the Uniontown sandstone member. The shale,
generally at the base of the member, contains a pro-
fusion of Neuropteris remains in places. The two
best plant fossil localities are the road cut that runs
north from Martins Ferry to the City Memorial Park
in southeastern sec. 24, Pease Township, and the bank
of a small draw in the NW%SWY sec. 3, Pease Town-
ship. Noteworthy is the lack of plant forms other than
Neuropteris.

WAYNESBURG LIMESTONE MEMBER

Stevenson (1877, p. 35) named the limestone between
the Uniontown sandstone and the Little Waynesburg
coal bed the ““ Waynesburg’ for its exposures at Waynes-
burg, Greene County, Pa. In southeastern Belmont
County it extends downward to the top of the Union-
town coal bed.

The thickness of this limestone member in Belmont
County ranges from a few inches to 31 feet (pl. 17).
It is thickest in the southeastern part of the county in
York and Washington Townships, but it thins toward
the north and west and is absent in Somerset, Warren,
Kirkwood, Flushing, Union, Goshen, Wheeling, and
Colerain Townships.

In the southeastern part of the county, where the
Waynesburg limestone member is thickest, the member
consists of several limestone beds, 6 inches to 2% feet
thick, interbedded with shaly clay and soft shale,
which commonly make up about half the total thickness.
To the west and north, a tongue of the Uniontown
sandstone member splits the limestone into two parts.
The lower part, which is rarely more than 3 feet thick,
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overlies the Uniontown coal bed and consists of 2 or
more nodular beds. These lower beds thin westward
and northward and are not present north of central
Mead Township or west and north of Washington
Township. The upper part of the member, which
also thins to the west and north, generally consists of
several massive beds and interbedded clay, but in the
central part of sec. 9, Smith Township, it is limestone
conglomerate that ranges from 1 to 4 feet in thickness.
The conglomerate and the overlying Little Waynesburg
coal bed are well exposed in the bank of Williams Creek
north of the road intersection. Where the Waynesburg
limestone member occupies the entire interval between
the Uniontown and Little Waynesburg coal beds or
where the lower part of the Waynesburg member is
present, the place of the Uniontown coal bed is occupied
by clay containing carbonaceous bands indicating a
basin depth too great for swamp development. The
best outcrops of the Waynesburg limestone member
are along the road cuts adjacent to Wegee Creek in
Mead Township and along Peavine and Crabapple
Creeks in Washington Township. The stratigraphic
position of the member is shown in plate 17, and its
areal distribution is shown in figure 17. Following is a
detailed section measured in the south bank of Wegee
Creek in the southeastern part of sec. 14, Mead Town-
ship:
Monongahela formation: Fz'hwkmf;’;_
Little Waynesburg coal bed - covered.
Waynesburg limestone, member
tongue):
Limestone, light-olive-gray, massive, ar-,
gillaceous; contains undulating shale

(upper

parting; conglomeratic laterally . ______ 3 6
Mudstone, olive-gray; weathers semi-

shaly ___ .. 3 5
Limestone, nodular, silty . . ___________ 11
Limestone, light-olive-gray, silty, hard; )

weathers light brown__._____________ 1 2
Mudstone, semishaly; contains thin no-

dular limestone bed at base___________ 1 0
Limestone, massive, silty; has thin shaly

parting 8in. above base_.____________ 2 4
Mudstone, dusky-green_._.._____.______ 4
Limestone, argillaceous_ .. _____________ 8

Uniontown sandstone member:
Siltstone, dark-greenish-gray, semishaly
to shaly; contains limestone nodules in
upper part_ o ______ 4 5
Siltstone, shaly, blocky; upper part more
sandy and massive; grades laterally to
sandstone... ..o _.__._____ 9 0
Shale, greenish-gray_ . _________________ 1 0
Waynesburg limestone member (lower tongue) :
Limestone, two thin beds, nodular, ar-

gillaceous_ - ___________________.__ 9
Uniontown coal bed:
Claystone, containing carbonaceous

The limestone beds contain clay and silt impurities
and are locally conglomeratic. The more massive beds,
which underlie the Little Waynesburg coal bed, are
relatively resistant and commonly form ledges. The
Waynesburg limestone member is separated from the
Little Waynesburg coal in most places by 1 to 3 feet of
impure underclay.

The color of the limestone beds ranges from medium
gray to shades of olive and greenish gray on fresh
exposures and from light olive to yellowish gray on
weathered surfaces.

The fauna consists of diminutive forms of gastropods
and Spirorbis.

LITTLE WAYNESBURG COAL BED

White (1891, p. 58) used the name “Little Waynes-
burg” for a thin coal bed that lies below the Waynesburg
coal bed in southwestern Pennsylvania. He states that
the coal bed was named by-dJ. J. Stevenson but gives no
reference to the publication. In Belmont County the
Little Waynesburg coal bed overlies the Waynesburg
limestone member or the Uniontown sandstone member
where the limestone is absent and lies from 12 to 27
feet below the Waynesburg coal bed. The average in-
terval between the two coal beds is about 15 feet.

The thickness of the Little Waynesburg coal. bed
ranges from a fraction of an inch to about 6 inches. It
is absent in most of northern and western Belmont
County. The Little Waynesburg coal bed consists of
clay with carbonaceous streaks or a few inches of
banded coal. It is thickest in York, Mead, Washington,
and Wayne Townships. Plate 17 shows its stratigraphic
position, and figure 17 shows its areal distribution.

GILBOY SANDSTONE MEMBER

White (1891, p. 58) gave the name “Browntown’ to
the sandstone that occupies the interval between the
Waynesburg and Little Waynesburg coal beds at
Browntown, Harrison County, W. Va. He stated that
it was sometimes called the “Gilboy”’ sandstone from a
rocky cut of that name near Mannington, Marion
County, W. Va. White subsequently (1903, p. 150)
changed the name to Gilboy sandstone because a sand-
stone unit of Early Pennsylvanian age in Kanawha
County, W. Va., had already been named Browntown
sandstone.

In the southern and east-central parts of Belmont
County, the Gilboy sandstone member occupies the in-
terval between the Little Waynesburg and Waynesburg
coal beds. In the west-central and northern parts of
the county, where the Little Waynesburg coal bed is
missing, a mudstone facies of the member lies between
the Uniontown sandstone member and the Waynesburg
coal bed. In the western part of the county, the Gilboy
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sandstone cannot be recognized because it forms a con-
tinuous sequence with the Uniontown sandstone mem-
ber. The areal distribution and facies of the member
are shown in figure 17, and its stratigraphic position is
shown in plate 18.

The average thickness of the Gilboy sandstone mem-
ber is about 15 feet, but the member has a maximum
thickness of 29 feet near the southeastern part of
Bélmont County (pl. 18).

The lithologic character of the member varies from
southeast to northwest across the county. Sandstone
and siltstone are the predominant components in the
southern and east-central parts of the county and mud-
stone in the central and northern parts (fig. 17). The
sandstone in the southern and eastern parts of the
county is irregularly bedded, shaly to flaggy, fine
grained, and micaceous and is generally interbedded
with shaly siltstone. Locally, lenses of massive me-
dium- to coarse-grained crossbedded sandstone are in-
terbedded with the finer grained sandstone and siltstone.
In some places the entire member is siltstone, and in
southwestern Pultney and southern Richland Town-
ships (pl. 18, sections 8 and 9), several limestone beds
interbedded with clay are in the upper part of the mem-
ber. Limestone also occurs in the upper part of the
member in the creek bank near the southeastern corner
of sec. 4, Richland Township.

The mudstone facies, which is best developed in
Smith, southern Richland, Union, and Goshen Town-
ships, is silty and friable and contains impure nodules
and stringers of limestone. This mudstone, which is
characteristically olive gray to yellowish gray, grades
upward into the impure underclay beneath the Waynes-
burg coal bed. The following section, measured in the
north bank of U.S. Highway 40 near the center of the
northeastern part of sec. 32, Union Township, shows
both the lithologic character of the mudstone facies of
the member and the relation of it to the overlying
Waynesburg coal bed.

Thickness
Ft. In.

Monongahela formation:
Waynesburg sandstone member:
Sandstone, shaly, fine-grained; stained by
iron oxide, contains thin massive ledge;
contains carbonized plant remains. . _ _ 12 04
Clay, gray, shaly, silty _ _______.________ 3
Waynesburg coal bed:
Coal, shaly, bony_____________________ 9
Coal, banded, cleated . _ . ______________ 2 0

Underclay:
Clay, gray, silty; contains carbonaceous
bandsintop-_.___-_________________ 2 0
Gilboy sandstone member (mudstone facies):
Mudstone, olive-gray; heavily stained by
iron oxide; contains limestone nodules;

base concealed; measured to road level_ 12 0+
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About half a mile west the lower part of the upper-
most sandstone in the above section and also the upper
part of the underlying Uniontown sandstone member
crop out in the south bank of U.S. Highway 40.

The mudstone facies is thin and is poorly exposed in
most places in Pease, Colerain, Wheeling, and northern
Richland Townships.

WAYNESBURG (NO. 11) COAL BED

Rogers (1858, p. 506-507) named the Waynesburg
coal bed for exposures around Waynesburg, Greene
County, Pa. White (1891, p. 20-40; 57) lowered the
Pennsylvanian-Permian boundary from the top of the
Waynesburg sandstone to the top of the Waynesburg
coal bed and thereby made this coal bed the uppermost
unit in the Monongahela formation. Stevenson (1878,
P. 261-287) used numbers to designate the various coal
beds in Belmont County and assigned No. 11 to the
coal that he thought was the Waynesburg of Pennsyl-
vania. The No. 11 coal of Stevenson, however, is now
known to be the Uniontown bed and his No. 12 coal is
the Waynesburg. The coal beds in Ohio were renum-
bered and Stevenson’s No. 12 bed was changed to
No. 11, the present number of the Waynesburg coal
bed. Condit (1916, p. 237) correctly correlated this
bed with the Waynesburg coal bed of Pennsylvania.
Locally the Waynesburg coal is erroneously called the
No. 10 coal bed.

In Belmont County, the top of the Waynesburg coal
lies from 230 to slightly more than 260 feet above the
base of the Pittsburgh coal. It is separated from under-
lying sandstone members by an impure grayish under-
clay, which ranges from a few inches to about 4 feet
in thickness. In southwestern Somerset Township
this clay contains a reddish-brown layer.

The thickness of the Waynesburg coal bed is variable
and ranges from a few inches to as much as 60 inches
in Belmont County. Its average thickness is more
than 42 inches in central and southern Richland, east-
central Smith, western Wheeling, and western Colerain
Townships, but it thins to the east, south, and west
except for small isolated areas in western Mead and
eastern Pultney Townships, where its average thickness
also exceeds 42 inches. The bed is less than 14 inches
thick in parts of Mead, York, and Washington Town-
ships in southeastern Belmont County, and in parts of
Wayne, Goshen, Somerset, and Warren Townships in
the southwestern part of the county. Its thickness is
also less than 14 inches in most of Kirkwood and
Flushing Townships in northwestern Belmont County.
Plate 19 contains diagrammatic sections showing its
thickness and lithologie character, and plate 20 shows
its areal distribution and thickness.
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‘The Waynesburg coal generally contains several
thin clay partings, principally in the lower half of the
bed (pl. 19). In the eastern half of the county a band
of shaly impure coal makes up the top 1 to 6 inches of
the bed. This persistent band of impure coal grades
westward into coaly shale, bone, and carbonaceous
shale, and in Warren, Kirkwood, and Flushing Town-
ships, the shale and bone make up more than half of
the total thickness of the bed.

In southeastern Goshen Township at location 524,
plate 19, the coal bed is absent, and in its place is a
yellow and reddish-brown material that resembles
flint clay. The bed is also absent locally in north-
western Washington, northern Wayne, and southern
Goshen Townships, where it was either eroded in
channels prior to the deposition of the overlying
Waynesburg sandstone or was never deposited.

The Waynesburg coal bed in Belmont County is of
high-volatile A and B bituminous rank and is relatively
bigh in ash content. Detailed analyses of the coal are
given in table 11. On the as-received basis, analyses
of 11 samples indicate an average heating value of
11,628 Btu, ash content of 15.0 percent, and sulfur
content of 3.0 percent.

PENNSYLVANIAN AND PERMIAN ROCKS

DUNKARD GROUP, WASHINGTON AND GREENE
FORMATIONS UNDIFFERENTIATED

HISTORY OF NAMES

In the Appalachian coal field, strata now classified
as Permian in age were originally included in the
“Pittsburgh series’” by Rogers (1839, p. 88-108). In
1840 Rogers (p. 150) changed the name to ‘“Monon-
gahela series” but did not subdivide the strata. Later
he (1858, p. 14-20) revised the series and named the
900-1,000 feet of strata above the Waynesburg sand-
stone in QGreene County, Pa., the “Upper Barren
group.”

Stevenson (1876, p. 35-56) named these rocks the
“Upper Barren series” and subdivided them into two
groups. He used the name “Washington County
group’’ for the beds between the top of the Waynesburg
sandstone and the top of the “Upper Washington lime-
stone” in Washington County, Pa., and used the name
“Greene County group” for all the beds above the
“Upper Washington limestone” in Greene County, Pa.
Fontaine and White (1880, p. 29-32) redefined the
lower boundary of the “Upper Barren” of Rogers and
Stevenson by lowering it from the top of the Waynes-
burg sandstone to the top of the Waynesburg coal bed.
They stated (p. 119-120) that, on the basis of fossil
plants, the “Upper Barrens” of the Appalachian coal
field were Permian in age. White (1891, p. 20) revised
the nomenclature of the ‘“‘Upper Barrens’’ by renaming
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these strata the “Dunkard Creek series” for exposures
along Dunkard Creek in Greene County, Pa. He
described the series as follows:

The rocks of these series (Upper Barren measures, No. XVI)
begin with the roof shales of the Waynesburg coal and extend
upward to the topmost beds of the Appalachian region.

* % * Several independent measurements from the highest
accessible summits foot up a little more than 1,150 feet for the
thickness of the series and it is certain that no other localities
could exceed this by more than 100 feet.

Subsequently, “Dunkard Creek series” was shortened
to Dunkard group. This group includes the Washing-
ton and Greene formations, which are the “Washington
County” and ‘“Greene County” groups of Stevenson.

White (1891, p. 28-29) correctly identified the
Waynesburg coal bed in describing sections in Monroe
and Washington Counties, Ohio. He also stated that
the strata above the Waynesburg coal bed in Ohio
were equivalent to the ‘“Dunkard Creek series” of
Pennsylvania.

Prosser (1905, p. 2, 5, 6, 7) accepted White’s corre-
lation of the rocks above the Waynesburg coal bed in
Ohio with the “Dunkard Creek series” of Pennsylvania
but called the Permian rocks of Obio the ‘“Dunkard
formation.”

Stauffer and Schroyer (1920, p. 15-16) subdivided
the Permian strata of Ohio into the Washington and
Greene formations which they placed in the “Dunkard
series.”” Their statement concerning this subdivision
is as follows:

In this State, as in Pennsylvania, the Dunkard series may be
separated into two distinet formations. Following the usage of
the United States Geological Survey, these may be called the
Washington and the Greene formations. The former begins
with the shales above the Waynesburg coal bed and ends with
the Upper Washington limestone. The latter includes the re-
mainder of the series. In Belmont and adjacent counties, the
line of separation between these two formations is fairly well
marked because of the presence of the limestone, but southward
from Washington County, where this fails, it is rather hard to
trace. However, it may still be continued southward by the
use of the Jollytown ‘“A’”’ coal horizon or base of the Jollytown
sandstone.

In a footnote below the above statement, they
describe the Jollytown “A” coal bed as follows:

This is the coal which I. C. White called the Jollytown coal,
* % * but it does not agree in position with the one to which
that name was originally applied by J. J. Stevenson, * * * the
latter lying 60 to 70 feet lower in the Pennsylvania sections.
The coal here indicated, however, appears to be much more
persistent than Stevenson’s Jollytown, but to avoid confusion
it will be designated the Jollytown “A” coal in this report.

Plate 21, sections 9 and 10, shows the difference
between the Greene County sections of Stevenson and

White.
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Unfortunately, the Jollytown “A” coal bed in Bel-
mont County lacks the persistence and definitive
character attributed to it by Stauffer and Schroyer.
The coal occurs sporadically, is nowhere more than a
few inches thick, and is readily obscured by weathering.
Locating the Jollytown, ““A” coal bed, therefore, is
difficult and must be done at most places by considerable
searching and digging at a stratigraphic interval of
about 100 to 120 feet above the Washington coal bed.
Where the place of the coal is taken by clay a few inches
thick, the problem of correlation is even more difficult.

The criteria used by previous workers in correlating
the strata above the Washington coal bed in Belmont
County with the type Dunkard section in Pennsylvania
are not known; however, diagnostic fossils and distinc-
tive marker beds are lacking. Previous workers
apparently assumed that the coal overlying the third
limestone above the Washington coal bed in Belmont
County was equivalent to White’s Jollytown coal,
which overlies the third limestone above the Washington
coal bed on Dunkard Creek in Pennsylvania. The
interval between the Washington coal and White’s
Jollytown coal on Dunkard Creek is 267 feet (pl. 21,
section 9). In Belmont County the interval between
the Washington and the Jollytown “A’ coals averages
only 110 feet. (See pl. 21, which shows, in addition to
White and Stevenson’s sections of the Permian strata
above the Washington coal bed in southwestern Penn-
sylvania, sections above the Washington coal bed in
Belmont County, and tentative correlations of these
strata with the ‘Permian” of Pennsylvania.) In
correlating the coal bed, therefore, previous workers
must have assumed that the strata thinned westward.

Past correlations of the Permian strata of Belmont
County, Ohio, with the formations and members of
the Dunkard group of Pennsylvania do not seem
satisfactory on the basis of present data. Stevenson
and White did not agree on the stratigraphic position
of the Jollytown coal, and later workers in adjoining
areas have not been consistent in their correlations
even within relatively small areas. The Jollytown
“A” coal bed of Ohio may be the equivalent of the
Washington “A” coal bed of Pennsylvania, or it may
be absent in Pennsylvania. One of the uppermost
coals in Belmont County may be equivalent to White’s
Jollytown coal of Pennsylvania, but probably the
Jollytown equivalent has been removed by erosion from
Belmont County, if it was ever deposited. If correla-
tions suggested in this report are correct, very little if
any of the Greene formation is present in Belmont
County. However, more data are needed to sub-
stantiate this.
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If one assumes that the problem of the relations of
the Ohio Jollytown “A” coal bed to White’s Jollytown
coal bed did not exist, the Permian strata in Belmont
County do not possess lithologic differences that
warrant subdivision into two formations. In this
report, therefore, strata above the Waynesburg coal
bed in Belmont County are called the Dunkard group,
Washington and Greene formations undifferentiated.

Plant remains are scarce in the Dunkard strata of
Belmont County, and no faunal remains that clearly
indicate Permian age have been found. Though
Fontaine and White were satisfied that all strata above
the Waynesburg coal throughout the northern Appa-
lachian basin were of Permian age, not all geologists
have agreed fully with their conclusion. KEssentially
the controversy has arisen because of different inter-
pretations of the floral data in a conformable sequence
whose age relations are clearly transitional. Fontaine
and White felt that plants with Permian affinities
appeared as low as the Conemaugh formation and that
these types became predominant above the Waynesburg
coal. Others have contended that, inasmuch as
Callipteris conferta, a diagnostic Permian plant through-
out the world, has never been found in the northern Ap-
palachian basin below the Washington coal bed of the
Washington formation, rocks below that horizon should
be designated as Pennsylvanian rather than Permian.
Recently Cross (1958) concluded from an extensive
study of Dunkard group flora, including spores, that
plant species from the Allegheny formation of Pennsyl-
vanian age, upward through the Dunkard group, indi-
cate a gradual dying out of Pennsylvanian forms with
the addition of only a few new forms that might be
considered Permian. His report stresses the weathered
and fragmentary condition of many of the collections
from the Dunkard, but he summarizes his findings with
the statement, “We do have a stable basis for some
revision of the existing record.” Based on Cross’
study of the flora, the Pennsylvania Geological Survey
had planned to redesignate the Washington formation
as Pennsylvanian in age and to reclassify the Greene
formation as Pennsylvanian and Permian on the forth-
coming new geologic map of Pennsylvania. On Novem-
ber 1, 1959, representatives of the U.S. Geological
Survey and representatives of the Pennsylvania, Ohio,
and West Virginia Geological Surveys met in conference and
formally revised the age of the Dunkard group. Hence-
forth, the Washington formation (lower part of Dunkard
group) will be designated as Pennsylvanian and
Permian in age and the Greene formation as Permian.
In this report strata above the Waynesburg coal bed
are classified as Washington and Greene formations
undifferentiated of Pennsylvanian and Permian age.
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DISTRIBUTION

Rocks of the Dunkard group crop out in every
township in Belmont County, but the most extensive
deposits are in the southeastern part. The base of
the group lies well down on the ridge slopes in York,
Mead, and Washington Townships, but because of the
dip, the elevation of the base increases gradually
toward the northwest; therefore, more of the Dunkard
group has been removed by erosion toward the west.
In the extreme western part of Belmont County in
northern Warren, southeastern Kirkwood, and western
Flushing Townships, the lower few feet of the Dunkard
group form small isolated cappings on the tops of the
highest ridges.

THICKNESS

Only the lower 475+ feet of Dunkard strata remain
in Belmont County, as the upper part of the group
has been removed by erosion. The Pennsylvanian and
Permian rocks are thickest in York Township and thin
progressively by erosion to the northwestern corner of
the county where the Pennsylvanian and Permian
strata are missing altogether.

GENERAL CHARACTER

The Dunkard group in Belmont County consists
of interbedded sandstone, siltstone, shale, mudstone,
clay, limestone, and coal. These strata were deposited
in a cyclic pattern as were the rocks of Pennsylvanian
age, so that each lithologic tvpe is repeated vertically.
The lithologic components also intergrade laterally
as do those of Pennsylvanian age.

The sandstone ranges from massive to shaly and is
commonly interbedded with siltstone. The thickest
and most massive sandstone beds are in the lower half
of the group in the southern part of the county. Above
the Jollytown “A” coal bed, the sandstone is shaly
to flagey bedded and grades laterally into siltstone
at many places. The sandstone beds of the Dunkard
are micaceous, poorly sorted, and generally fine to
medium grained, and in most places they overlie the
coal beds or the carbonaceous clays that, in places,
occupy the horizon of the coal beds.

The limestone beds are commonly thin and make up
about 13 percent of the total thickness. In north-
eastern Belmont County, however, the interval between
the Washington and Jollytown ‘A’ coal beds contains
4 limestone members that constitute as much as 40
percent of the strata in this interval (pl. 22). The
sequences of limestone generally underlie the coal
beds, but limestone beds are interbedded with the
sandstone and siltstone above the Waynesburg,
Waynesburg “A,” and Washington coal beds in eastern
Belmont County.

GEOLOGY AND COAL RESOURCES OF BELMONT COUNTY, OHIO

The mudstone beds are associated with sequences
of limestone, and they seem to be a transition between
the shale at the top of the sandstone beds and the
overlying limestone. Locally mudstone takes the
place of an entire sequence of limestone.

The limestone is lenticular, and beds may be either
massive or nodular. Where several beds occur together,
they are separated by partings of clays, shale, or
mudstone. Most of the limestone beds contain some
clay and silt as impurities.

Underclays generally lie directly beneath the coal
beds and are soft and plastic. These underclays are
thin and impure and unsuitable for commercial use.

The coal beds are thin, impure, and discontinuous.

An exception is the Washington coal bed, which is
persistent throughout the county, and locally is more
than 4 feet thick. The thin coal beds are represented
at many places by coaly to carbonaceous shale or by
carbonaceous clay. The intervals between the coal
beds are uniform in the Dunkard group, as in the
Monongahela, and rarely vary more than 1 to 2 feet
per mile.

The Pennsylvanian and Permian strata resemble the
Conemaugh formation in the occurrence of red beds
and in the thinness of coal beds. All the red beds are
above the Washington coal bed, with the exception of
a few reddish blotches in the clay associated with the
Waynesburg “A” coal bed. The most prominent zone
of red rock is the mudstone which takes the place of
the upper tongue of the Middle Washington limestone
member in southern Belmont County. Beds of red
mudstone or red shale overlie the thin coals above the
Washington coal bed.

DESCRIPTION OF MEMBERS

Previous workers have divided the Dunkard group
into a number of members on the basis of lithologic
differences. A total of 16 members and 7 coal beds
are recognized in Belmont County. They are listed
below in descending order:

Hendershot coal

Powhatan Point limestone

Big Run coal bed

Dilles Bottom limestone

Aults Run sandstone

Jollytown “A’’ coal bed

Upper Washington limestone

Upper Marietta sandstone

Washington ‘A’ coal bed(?)

(Upper tongue) Middle Washington limestone
Middle Marietta sandstone

(Lower tongue) Middle Washington limestone
Lower Marietta sandstone

Lower Washington limestone
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Washington coal bed

Bristol limestone of Hennen (1912)

Washington sandstone

Little Washington coal bed

Mannington sandstone of Grimesley (1909)

Waynesburg “A’’ coal bed

Mount Mozrris limestone

Wegee limestone

Elm Grove limestone

Waynesburg sandstone

The stratigraphic relation of these units is shown in

plate 2.

Few changes were made in the nomenclature of the
strata between the Waynesburg sandstone and the
Jollytown “A” sandstone, except for recognizing that
the Middle Washington limestone splits into lower and
upper tongues in Belmont County and except for
naming a new member, the Wegee limestone, which is
in the lower part of the Dunkard group just above the
Elm Grove limestone member. The correlation of the
members between the Lower Washington limestone and
the Jollytown “A” coal bed in Belmont County with
members of the same name in the Dunkard Creek
section in Pennsylvania is doubtful, but until a detailed
regional study of these strata is made, the substitution
of new names for the entire Ohio section would do no
more than add to the existing confused state of the
nomenclature of the Pennsylvanian and Permian strata
of the Eastern United States. New local names are
introduced above the Jollytown “A”” sandstone because
with present data it is impossible to attempt a correla-
tion of the relatively thin beds in Ohio with named
strata in West Virginia and Pennsylvania.

WAYNESBURG SANDSTONE MEMBER

The Waynesburg sandstone was named by Stevenson
(1873, p. 16) for its exposures near Waynesburg, Pa.
He designated it as the uppermost unit in the “Upper
Productive Coal Measures” or Monongahela formation.
Fontaine and White (1880, p. 29-32) reassigned the
Waynesburg sandstone member to the Washington
formation of the Dunkard group, which they designated
as Permian in age on the basis of plant fossils found in
the shale beds that separate the Waynesburg sandstone
member from the underlying Waynesburg coal bed at
Cassville, W. Va. Plant-bearing shale beds were not
seen above the Waynesburg coal bed in Belmont
County.

The Waynesburg sandstone member occupies the
interval between the Waynesburg coal bed and the
Mount Morris limestone member in western Belmont
County. In the eastern part of the county, the lower
part of the member, which in places consists of shale,
clayey shale, and clay, is interbedded with the Elm

Grove and Wegee limestone members. Plate 23 shows
the character and the stratigraphic relation of the
sandstone to the two limestone beds which are, in part,
stratigraphic equivalents. Locally in northwestern
Wayne, southwestern Goshen, northwestern Washing-
ton, and southeastern Warren Townships, the overlying
Mount Morris limestone and Waynesburg “A” coal
bed are absent, and the Waynesburg and Mannington
sandstone members merge.

The member ranges in thickness from 16 feet in
western Somerset Township (pl. 23, section 9) to more
than 40 feet in parts of Wayne and Smith Townships
(pl. 23, sections 11-14).

The Waynesburg sandstone member consists mostly
of sandstone and siltstone but in places contains shale
and mudstone. The sandstone is lenticular, thin to
thick bedded, irregularly bedded, and commonly
crossbedded.

The typical irregularly bedded character of the
Waynesburg sandstone member is obvious at the
outerop in the railroad cut at Belmont. The sandstone
at that outcrop apparently was deposited as part of
a delta that was transgressing eastward. Massive
lenses of channel sandstone, 5 to 10 feet thick, occur
locally in secs. 19 to 25, Goshen Township, and sec. 5,
Pultney Township.

The siltstone is platy and generally interbedded
with sandstone. Siltstone and some shale make up
a large percentage of the lower part of the Waynesburg
sandstone member in eastern Belmont County.

The sandstone and siltstone are separated from the
underlying Waynesburg coal bed in most places by
shale or shaly clay from -a few inches to several feet
thick. Along Welsh Run in sec. 36, Richland Town-
ship, platy silty shale, as much as 6 to 7 feet thick,
forms the basal part of the member, and because of its
incompetence makes underground mining of the under-
lying Waynesburg coal bed difficult. The shale and
clay above the coal bed grade upward to siltstone and
sandstone, but locally the shale and clay have been
channeled and scoured away and massive sandstone
lies directly on the Waynesburg coal bed. The upper
part of the Waynesburg sandstone member grades
upward into the shale and inudstone associated with the
overlying Mount Morris limestone member. In west-
ern Richland, northern Goshen, and Union Townships
in central Belmont County, approximately the upper
third of the member is gray to greenish-gray impure
clay or mudstone that locally contains reddish blotches
and calcareous nodules (pl. 23, section 1).

The sandstone and siltstone beds are gray, but
weather brown to olive gray. The grain size ranges
from fine to coarse, but is predominantly fine.
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EXPLANATION

Approximate northwestern limit
of the Wegee limestone member

Approximate western limit of the
Elm Grove limestone member

10 10 MILES
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Waynesburg Wegee limestone member
sandstone Elm Grove e e e = =
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Waynesburg coal bed

NOT TO SCALE

FIGURE 18.—Map of Belmont County and diagrammatic section showing the areal distribution and stratigraphic relation of the Wegee and Elm Grove limestone members
of the Dunkard group to the Waynesburg sandstone member and to the Waynesburg coal bed.

Both the sandstone and the siltstone contain abun-
dant mica and, like the underlying sandstone beds of
the Conemaugh and Monongahela formations, are
poorly sorted.

ELM GROVE LIMESTONE MEMBER

The lower of the two limestone members interbedded
with the lower part of the Waynesburg sandstone mem-
ber in the eastern third of Belmont County (pl. 23) is
a correlative of the Elm Grove limestone, which was
named by Grimsley (1907, p. 68-69) for its outcrops at
Elm Grove, W. Va.

The Elm Grove limestone member in Belmont
County consists of one to three or more closely spaced
beds having a combined thickness ranging from 1 to 7
feet. Its areal distribution is shown in figure 18. The
limestone lies from 1 to 8 feet above the Waynesburg
coal bed and is generally separated from the coal by
clayey shale, which is locally replaced by silty shale,
siltstone, or fine-grained sandstone. The clay, shale,
siltstone, and sandstone are a tongue of the Waynes-
burg sandstone member.

Most of the beds in the Elm Grove limestone member
are argillaceous and disintegrate rapidly upon weather-
ing. The uppermost bed, however, is resistant and
forms a distinctive angular ledge. This limestone bed
contains silty laminae that are resistant to erosion and
stand out as ridges on weathered surfaces. Locally

this bed contains shaly carbonaceous partings an inch
or so thick. After prolonged weathering the bed
breaks into large slabs resembling ‘“flagstone.” The
upper bed is 3% feet thick along the east branch of
Moore Run in sec. 35, York Township. The following
section measured at an abandoned mine just east of
the road in the SWY% NWY% sec. 14, Mead Township,
shows the lithologic character of the member and its
relation to associated strata:

Dunkard group, Washington and Greene forma- Fqg'_'mkm""}n,
tions undifferentiated:
Wegee limestone member:
Limestone, silty, conglomeratic_________ 1 0
Waynesburg sandstone member:
Siltstone, shaly, even-bedded; consists
of interbedded shaly layers and sandy
layers 1 to 2 in. thick; contains at top
shaly fine-grained sandstone__________ 11 0
Shale; contains carbonaceous band in
base; grades into unit above__________ 3 0
Elm Grove limestone member:
Limestone, silty, laminated; has ridged
outer edge; forms ledge; weathers into
slabs and plates_. - - ______________._ 2 4
Mudstone, silty, calcareous; contains
limestone nodules__ . ___ . _______.____ 1 0
Limestone, silty; weathers to two beds__ 1 2
Clay, shaly, partially covered___________ 5 6

Monongahela formation: Waynesburg coal bed
crops out in bank at small abandoned mine.
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Dunkard group, Washington and Greene forma- Thickness
tions undifferentiated—Continued Ft. In.
Washington coal bed—Continued
Ironstone concretions, discoid-shaped;

contain Myaling Sp-- - ___.______ 2
Shale, carbonaceous; contains what seem
to be small pelecypods (also seen at
localities in the eastern and southeast-
ern parts of the county) . . __________
Coal, shaly, impure (lower bench) ... __ 3
Washington sandstone member:
Siltstone, shaly; upper part is almost mud-

-3

Sandstone, laminated, even-bedded, mi-
caceous; consists of flaggy to massive

layers. - . 5 0

Mudstone, highly weathered_ __ ________ 3 5
Little Washington coal bed:

Coal, shaly, impure_ . _________________ 3
Clay, dark-gray to black; upper 2 in.

stained with iron oxide______________ 8
Coal and coaly shale, interbedded_______ 10
Clay, stained by iron oxide_________.._.__ 1 0

Bottom of ditch along edge of road.

WASHINGTON SANDSTONE MEMBER

The Washington sandstone member was named by
Stevenson (1876, p. 53) for its exposures in Washington
County, Pa., where it lies between the Little Washing-
ton and Washington coal beds. In Belmont County
the Washington sandstone member also occupies the
interval between these two coal beds or, more precisely,
the interval between the Little Washington coal bed
and the underclay and limestone beneath the Wash-
ington coal bed and, like the underlying Little Wash-
ington coal bed, is present only in Mead, eastern Smith,
and south-central Richland Townships (pl. 24). The
Washington of eastern Belmont County is equivalent
in age to the upper part of the Mannington sandstone
member in other parts of the county.

The Washington sandstone member is 10 to 17 feet
thick in Belmont County. It is generally composed in
part of laminated, micaceous sandstone, and in part of
siltstone. Mica and much carbonized plant material
are concentrated along the bedding planes, and these
impurities form laminae within the sandstone and cause
it to split into thin shaly plates. The sandstone is light
gray, and weathered surfaces are stained rusty brown
by iron oxides. The sandstone is fine grained and like
other Pennsylvanian and Permian sandstones is poorly
sorted. The measured section given in the description
of the Little Washington coal bed shows the typical
lithology of the Washington sandstone member.

BRISTOL LIMESTONE MEMBER

The Bristol limestone member was named by Hennen
(1912, p. 165-169) for outcrops at Bristol, Harrison
County, W. Va.
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The Bristol limestone member, with one exception,
occurs only in eastern fourth of Belmont County where
it lies between the Washington sandstone member and
the underclay beneath the Washington coal bed; it was
also seen at one locality in sec. 8, Wayne Township, in
the south-central part of the county. The member
appears to be most persistent in Pease Township in the
northeastern corner of the county (pl. 24).

The thickness of the Bristol limestone member ranges
from a few inches to about 7 feet, and averages about
1 foot. It is lenticular and occurs in one layer or
several layers separated by thin lenticular beds of clay.

The best outcrop in Belmont County is in the bank
along the north side of the baseball field in the Memorial
Park at Martins Ferry in the SWY sec. 24, Pease Town-
ship (pl. 24, section 9). There the member consists of
two beds of limestone separated by 3 feet of calcareous
shaly clay containing limestone nodules. The upper
bed of limestone, which at this locality is 26 inches
thick, is highly argillaceous and conglomeratic. The
high clay content, conglomeratic character, and nodular
bedding are typical of the member; and because of the
high clay content, the limestone weathers very rapidly.

The color of the freshly exposed limestone was not
seen, but the weathered limestone is yellowish gray to
grayish yellow.

The Bristol is separated from the overlying Wash-
ington coal bed by several feet of plastic impure under-
clay or clay and shale.

WASHINGTON (NO. 12) COAL BED

The Washington coal bed, which was originally
called the Brownsville by White (1874, p. 46-57), was
renamed by Stevenson (1876, p. 51) for exposures in
Washington County, Pa., where the coal lies about
135 feet above the Waynesburg coal bed. The in-
terval between the Waynesburg and Washington coal
beds in Belmont County averages about 100 feet; but
because of a rather uniform southward thickening of
the rocks between the two coals, the intervening
rock thickens from 83 feet in sec. 26, Pease Township,
to 138 feet in sec. 5, Washington Township.

The Washington (No. 12) coal bed, the highest of
the numbered coals in Ohio, underlies the eastern two-
thirds of Belmont County. It has been removed by
erosion from Warren, Kirkwood, Flushing, and Wheel-
ing Townships, and occurs only on a few isolated hilltops
in Union Township.

The Washington coal bed consists of two benches
separated by a parting of variable thickness. The bed
is thickest in the eastern part of the county and thins
appreciably westward. The combined thickness of the
coal and partings ranges from less than 14 inches in
Somerset, western Goshen, and Union Townships to as
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much as 22 feet locally in sec. 18, Pultney Township.
Plate 25 is an isopach map showing the thickness of the
bed, and plate 26 contains diagrammatic sections
showing the lithology of the coal. Because the lower
bench of the Washington coal bed is generally impure
and less than 14 inches thick, the isopach lines on plate
25 are drawn on the upper bench of the bed, which
ranges in thickness from 2 inches in Somerset Town-
ship to 8 feet 7 inches in eastern Pease Township.
The average thickness of the upper bench is more than
42 inches in the eastern part of Belmont County in
Pease, eastern Richland, Pultney, eastern Mead,
northern York, and southern Washington Townships.
The two benches are separated by a parting of shaly
clay 2 inches thick in western Somerset Township, but
eastward this parting becomes a tongue of silty mud-
stone that is 18 feet thick in sec. 18, Pultney Township
The average thickness of this tongue in the eastern
part of the county is about 4 feet. In Pease Township
the upper and lower benches merge.

The lower bench is thin and impure over most of the
county. It is generally composed of shaly coal and
bone, but in Somerset and Wayne Townships consists
of fairly pure coal. Locally in northwestern Goshen
Township and along the east side of Crabapple Creek
and in places along Peavine Creek in Washington Town-
ship, the lower bench of the Washington coal bed is
absent.

The thicker upper bench generally has about 12 to
18 inches of good hard coal in the lower part, but the
upper one-half to two-thirds is impure, shaly coal in
most places. In southern Smith, southern Washington,
and southern York Townships, almost all the upper
bench consists of good hard coal; but some thin bone,
shale, and carbonaceous clay bands are present. Per-
sistent partings were not seen, but one or more partings
of clay, shale, and bone are in the upper bench at most
places. In Colerain, Pease, and northeastern Rich-
land T'ownships, the upper bench consists of interbedded
laminae of shaly coal and clay.

The main parting or tongue that separates the two
benches of coal consists of clayey shale and hard silty
shale containing locally discoid ironstone concretions 9
inches or more in diameter. In the southwestern and
south~central parts of the county in Somerset, Wayne,
and western Washington Townships, the parting is
thin and consists of shaly clay but in the central and
eastern parts of the county, where the parting is a
tongue, it consists mainly of interbedded clayey shale
and hard silty shale. The parting is absent in Pease
Township in the northeastern part of the county where
the two benches join.

An interesting feature of the shale between the
benches of the Washington coal bed in Belmont County
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is the presence of a small linguloid brachiopod that has
not been found in any other stratum. Stauffer and
Schroyer (1920, p. 143) named the brachiopod Lingula
permiana, but they found it at only one locality near
Alledonia, Washington Township. The writer found
Lingula permiana at 17 other localities as follows:

Localities where fossils were collected

Dti’silzance
Township ©.0W
upper
Sec. bench of Remarks
coal bed
Ft.| In.

Richland.____ NWYSE/SEY sec. 10__..._.. [ P, Road bank.
Do_...... NEYNWI/NE/SWlisec.8..| 5 7 | 400 ft south of house.
Do NEYNWYNEl sec2. . . ___ 5 6| 751t ?orth of road inter-

section.
NWYSWi{SWilises. 27 E..._[ 1 0 | Road bank.
NWYUNEYNEY sec. 21_____. JR S,
| NWYNWI/SEl{ sec. 18_.___. 3 Ravine north of road.

6
SEUSWYSWI/SEl{ sec. 6__| 1 6 | Road bank.
SEYNWYSWI{sec. 34 ______ R 9 Do.
.| Center of NWi{sec. 18._______ 3 0 Do.
0
0
7

| WNWIS sec. 15.... - Do.
NWYNWI{sec. 8 ... Road bank at curve.

NEYNWYSEl}{sec. 9_.._____ 4 Road bank.
-| North-central part of NWY{ |____i______
NEY sec. 35.
SEYNEYNW1 sec. 21_._____ [P DU Road bank.
SWYNE}{sec. 9oommaee PR Road bank near aban-
+ doned house.

SWYSEY/SW1{sec. 29._____. ———

Railroad cut at curve.
SEYSEYNEY sec. 11.__.____ R i

Ravine west of aban-
doned house.

The known areal distribution of Lingula permiana is
shown in figure 21.

The occurrence of Lingula permiana is apparently
controlled by the type of sediment because it is gen-
erally in the mudstone or clayey shale rather than in the
silty shale. One exception to this, however, is the

———— .
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10 0 10MILES

| AT S T T N SN N N M| J

FI1GURE 21.—Map of Belmont County showing the known areal distribution of the
brachiopod Lingula permiana Stauffer and Schroyer, which occurs in the shale sep-
arating the two benches of the Washington coal bed.
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presence of the brachiopod in disks of ironstone in the
railroad cut in sec. 29, Goshen Township. The shale
stratum in the Washington coal bed also contains small
pelecypods that are found in some places with Lingula
permianag and in other places where the brachiopod is
absent. A specimen of this pelecypod collected from a
road cut in the NEY%SEY sec. 26, Goshen Township,
was identified by Mackenzie Gordon, Jr., as Myalina
(Myalinella) cf. M. meeki Dunbar. This pelecypod is
found both in the shale and in the ironstone disks and
concretions. Concerning the paleoecology of Lingula,
the following references are cited: Cross and Schemel
(1956, p. 51), in describing Permian strata of West
Virginia, state that,

* % * The beds are almost entirely of fresh-water or terrestrial
origin. One notable exception is a shale parting in the Washing-
ton Coal of the Moundsville-New Martinsville area * * * which
contains Lingula, a brackish-water brachiopod, which indicates
that marine conditions existed near by, at least this late in the
lower Permian time.

Weller (1957, p. 333), in describing Pennsylvanian
strata in Illinois, says, ‘“Only a few other genera of
apparently brackish-water invertebrates occur in the
Pennsylvanian. They are the pelecypods Anthracomya
and Niaaidites, the branchiopod Estheria, the brachiopod
Lingula, * * *” Weller states further that Lingula
most commonly lived under peculiar but probably
otherwise normally saline conditions. In Belmont
County, Lingula permiana probably lived in a marginal
brackish-water environment.

The Washington coal is banded and cleated in the
purer parts of the bed, but, where shaly and impure, it
is not cleated. One analysis for the coal is given in
table 11. The ash content on the as-received basis is
21 percent, and the heating value is 10,820 Btu. The
sample for the analysis was taken in southern Washing-
ton Township where the Washington coal bed contains
fewer shaly partings than elsewhere. The ash content
is probably higher than 21 percent in most other parts
of the county.

The bed has been mined at a few places for home use,
but has never been mined commercially.

UNDIFFERENTIATED STRATA OVERLYING THE WASHINGTON COAL
BED AND UNDERLYING THE LOWER WASHINGTON LIMESTONE
MEMBER
The thickness of the rocks between the Washington

coal bed and the overlying Lower Washington lime-

stone member ranges from about 6 feet in the south-
eastern and northeastern parts of Belmont County to
about 28 feet in the central part. Plate 22 shows the
stratigraphic position of these strata, which include
sandstone, siltstone, shale, clay, and limestone.
Clay, which is commonly shaly and contains thin
carbonaceous bands, overlies the Washington coal bed

in Belmont County. The clay contains beds of nodular,
impure limestone in many places, especially in western
Wayne, northeastern Goshen, northwestern Smith,
and south-central Richland Townships. In York and
southern Mead Townships in the southeastern part
of the county and in Pease Township in the north-
eastern part, the clay occupies the entire interval
between the Washington coal bed and the Lower
Washington limestone member. Westward, however,
a tongue of sandstone and siltstone overlies the clay
(pl. 224, sections 2-4). Sandstone and siltstone also
overlie the clay locally in northern Mead, Pultney, and
eastern Richland Townships.

The sandstone is generally shaly to flaggy but is
massive, in places. A name is not proposed at this
time for the sandstone because its regional extent is
not known. Strata of equivalent age have been re-
moved by erosion to the northwest, but it seems pos-
sible that the Lower Washington limestone pinched
out to the northwest and that the Lower Marietta
sandstone and the sandstone over the Washington
coal bed joined. Locally in eastern Richland Township,
eastern Belmont County, these two sandstone beds
merge to form a thick crossbedded coarse-grained unit
whose base rests directly on the Washington coal bed
(pl. 224, section 4).

LOWER WASHINGTON LIMESTONE MEMBER

The Lower Washington limestone member was
named by Stevenson (1876, p. 50) for exposures in
Washington County, Pa., where the limestone is 20 feet
thick and is 6 to 8 feet above the Washington coal bed.
The member lies 6 to 8 feet above the Washington coal
in the southeastern, southwestern, and northeastern
parts of Belmont County, but in the central part the
interval varies from 8 to 28 feet. The increase in
thickness is caused by the unnamed tongue of sandstone
discussed in the preceding section of the report. The
stratigraphic position and lithologic character of the
Lower Washington limestone member are shown on
plate 22. The thickness of the Lower Washington
limestone member is variable, ranging from 6 inches in
southeastern Goshen Township (pl. 224, section 3),
central Belmont County, to about 13 feet in Pease
Township (pl. 22B, section 5), northeastern Belmont
County. There the Lower Washington limestone
member is overlain locally by the lower tongue of the
Middle Washington limestone member. In south-
central Belmont County in a ravine west of the road
in the southeastern part of sec. 32, Smith Township,
the member is 12 feet thick; in the southwestern and
southeastern parts of the county the limestone is 3 to
6 feet thick but is absent in the northwestern part of
sec. 8, Smith Township.
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The member varies from a single bed to several beds
separated by thin partings of clay or calcareous shale.
The beds of limestone generally contain some clay and
silt impurities and are locally conglomeratic. Fresh
surfaces of limestone are medium gray to olive gray
and weathered surfaces are medium gray to light olive
or yellowish gray.

The Lower Washington limestone member is overlain
in most places by a thin bed of clay or shale containing
carbonaceous bands. At some places where the member
consists of several beds separated by clay, each clay
layer contains carbonaceous streaks.

The fauna consists of ostracodes, small high-spired
gastropods, and fragments of fish remains.

The following detailed section, measured in a ravine
about 500 to 600 feet west of the road near the south-
eastern corner of sec. 14, York Township, shows the
lithologic character of the member as well as that of
overlying strata:

Dunkard group, Washington and Greene forma-
tions undifferentiated:
Lower tongue of the Middle Washington lime-
stone member:

Limestone, olive-gray, silty; weathers
greenish gray with slight yellow hue;
crumbles to jagged fragments; overlain
by 10 in. of shale and thin clay con-
taining carbonaceous bands_ _________ 7

Shale, grayish-olive; has pale-reddish-
brown blotches, heavily stained with
iron oxide; contains impure limestone
nodules in upper part; cut by joints

Thickness
Ft. In.

that resemble large desiccation cracks. 12 2
Clay and carbonaceous shale___________ 4
Limestone, olive-gray, laminated, silty;

has undulating base; weathers to slabs_ 7
Covered interval: upper few inches clayey

shale_ - _________ . _________________ 1 0

Limestone, olive-gray, silty; contains ar-
gillaceous partings causing the layer to
weather multibedded ________________

Covered interval ______. _______________

Lower Marietta sandstone member:

Sandstone, massive, medium- to coarse-
grained, micaceous; irregularly bedded;
crossbedded; forms eliffs. ____________ 25 6

Shale, hard; chippy in base, becomes
softer in top; contains several carbona-
ceousbands________________________ 6

Lower Washington limestone member:

Limestone, light-olive-gray, silty; con-

tains shaly partings causing layer to

N W
—

weather into many beds_ ____________ 1 4
Clay, shaly ; contains carbonaceous bands_ 7
Limestone, medium-gray, silty; variable

in thickness; forms angular ledge_ _ ___ 7

Undifferentiated strata:
Shale, olive-gray, soft; contains carbona-
ceous bands; encrusted in places with
ironoxide._.____. _________________ 5 0

Dunkard group, Washington and Greene forma-
tions undifferentiated—Continued F’I;tmkmxj’n,
Undifferentiated strata—Continued

Mudstone, light- to medium-gray; con-
tains carbonaceous bands and a zone

of silty limestone nodules near center._ 3 6
Claystone, slightly shaly, carbonaceous;
contains “‘slickensides’ ; stained by iron

Washington coal bed.
LOWER MARIETTA SANDSTONE MEMBER

White (1891, p. 35-36) named the Marietta sandstone
beds for outcrops just south of Marietta, Ohio. His
statement concerning these sandstone beds at Marietta
is as follows:

The Washington ‘“A” is often absent, and the portion of the
series for 100 to 125 feet above the Washington coal is then
frequently occupied by two or three beds of massive sandstone.
These crop out in the hills below Marietta, Ohio, where they have
long been extensively quarried for grindstones and building stone,
and they have been designated from that locality. There are
often three of them, each 25 to 40 feet in thickness, and separated
by thin shales, so that in such cases they might be called Upper,
Middle, and Lower Marietta sandstones.

In Belmont County three sandstone beds occur in
the sequence, 11 to 125 feet above the Washington coal
bed. Their stratigraphic positions are shown on plate
22. The lowest lies between the Lower Washington
limestone member and the lower tongue of the Middle
Washington limestone member and in this report is
designated the Lower Marietta sandstone member.
The interval between the base of this member and the
Washington coal bed ranges from 11 feet in Mead Town-
ship (pl. 22B, section 2) to 29 feet in Goshen Township
(pl. 224, section 3).

The thickness of the Lower Marietta sandstone mem-
ber ranges from a few inches to 42 feet, averaging about
25 feet. The member is thickest in southeastern Wash-
ington Township and southern York Township in the
southeastern part of the county and in southeastern
Somerset Township in the southwestern part. It thins
to the north and is absent where the lower tongue of
the Middle Washington limestone niember rests on the
Lower Washington limestone member in Pease Town-
ship (pl. 22B, section 5).

The Lower Marietta member consists of sandstone,
siltstone, shale, and mudstone. The shaly sandstone
and siltstone, which at many places intergrade both
laterally and vertically, are commonly irregularly bedded
but locally are evenly bedded. Shale generally occurs at
the base and top of the member and grades into the
clay and mudstone associated with the overlying and
underlying limestone members. Locally red or varie-
gated red and green mudstone several feet thick occurs
in the upper part of the Lower Marietta member (pl.



STRATIGRAPHY

22A, sections 4 and 5). In northeastern Belmont
County the member consists mainly of clayey siltstone.

Massive sandstone makes up the member in parts of
York Township in the southeastern corner of the
county. The most massive outcrops are in the SE¥% SEY
sec. 14, York Township, where the sandstone is cross-
bedded and coarse grained (pl. 224, section 7). A
detailed description of this section is included in the
discussion of the Lower Washington limestone member.

The sandstone and siltstone are micaceous, poorly
sorted, and similar to most other Pennsylvanian and
Permian sandstone in Belmont County. They are
shades of olive gray, and the intercalated shale and
mudstone beds are variegated olive gray and reddish

gray.
LOWER TONGUE OF THE MIDDLE WASHINGTON LIMESTONE MEMBER

Stevenson (1876, p. 48—50) named the Middle Wash-
ington limestone member for exposures in Washington
County, Pa., where it is 15 feet thick and lies 89 feet
above the Lower Washington limestone member.
Stauffer and Schroyer (1920, p. 20) described the Middle
Washington in Ohio as follows:

This is only occasionally to be found in the Ohio section, al-
though in Pennsylvania it is very persistent and has a thickness
of as much as 15 feet. It is massive buff limestone, which, when
freshly broken is of a dull flesh color. This same appearance is
maintained in the region of its best development in Belmont
County.

Unfortunately, Stauffer and Schroyer do not give
an average thickness for the interval between the
Washington coal bed and the Middle Washington
limestone member in Belmont County; however, in the
18 stratigraphic sections in which they recognized the
Middle Washington member, its stratigraphic position
ranges from 27 to 73 feet above the Washington coal
bed. In Belmont County the Middle Washington
limestone member consists of two tongues separated
by the siltstone, sandstone, shale, and mudstone of the
Middle Marietta sandstone member. In each section
measured Stauffer and Schroyer gave the name “Mid-
dle Washington” to whichever one of the two tongues
of limestone was more prominent. This explains the
variations in the thickness of the interval between the
Washington coal bed and Middle Washington lime-
stone member in their sections.

The lower tongue of the Middle Washington lime-
stone member as recognized by the author lies from
30 to 40 feet above the Washington coal bed in eastern
Belmont County, and the interval increases to the
south. In the south-central and southwestern parts
of the county, it is commonly between 45 and 55 feet
(pl. 22), except in sec. 29, Goshen Township (pl. 224,
section 2), where the thickness of the lower tongue is

661-096 O - 63 -5

59

comparable to that in the northeastern part of the
county.

The thickness of the lower tongue ranges from 1 foot
in the south-central and extreme southwestern parts
of Belmont County to 20 feet in the northeastern part.
The thickness of individual beds ranges from a few
inches to as much as 3 feet.

The number of beds in the lower tongue varies from
place to place. In northeastern and east-central Bel-
mont County, several beds are present everywhere and
are separated by clay and shale partings; as many as
12 beds were noted locally. The lower tongue thins to
the south and southwest, and the nuniber of beds de-
creases. Only one or two beds are present in most of
southern York, Washington, and eastern Wayne Town-
ships (pl. 22). Most individual beds of limestone are
lenticular and cannot be traced from one outcrop to
another.

The limestone is generally hard and dense. It con-
tains some clay and silt impurities at many places, but
locally is pure and is quarried in sec. 32, Pease Town-
ship, at the place where the lower tongue of the Middle
Washington limestone member rests on the Lower
Washington limestone member. The brownish-gray
color of the lower tongue of the Middle Washington in
Pease Township distinguishes it from the light- to
dark-gray color of the Lower Washington. The follow-
ing stratigraphic section, measured in the quarry, shows
the lithologic character of the tongue in northeastern
Belmont County:

Dunkard group, Washington and Greene Forma-

tions undifferentiated: F’tl_%wkm'}:,,
Lower tongue of Middle Washington lime-
stone member:
Limestone, slabby, weathered__________ 1 0
Clay,shaly._ - _ ________ o _____ 2 0
Limestone, silty, weathered. ___________ 11
Clay, shaly; contains thin lenses of lime-
stone.___ _ oo 2 0
Limestone, olive to brownish-gray; trifur-
cated laterally_____________________._ 1 0
Clay; contains thin lense of limestone_ __ 1 3
Limestone, light-olive to light-brownish-
gray; contains ostracodes.__._______._. 1 9
Limestone, silty . _____ ... ____._____ 1%
Limestone, light-olive to brownish-gray,
conglomeratic; contains ostracodes____ 6
Limestone, silty_ _ . _________________ 2
Limestone, light-olive to brownish-gray,
conglomeratic; contains ostracodes____ 1 2
Limestone, silty_ _ _______ . ___________ 2
Limestone, light-olive to light-brownish-
gray, splits laterally to four beds; con-
tains ostracodes_ _ - ___ .. ____________ 2 0
Limestone, very argillaceous; weathers
shaly; contains fish seales_ __________. 11
Limestone, light-olive to light-brownish-
gray; splits laterally to three beds.__-. 1 4
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Dunkard group, Washington and Greene Forma-
tions undifferentiated—Continued
Upper part of the Lower Washington limestone
member?:

Thickness
Ft. In.

Limestone, light-gray, silty;
shaly; contains ostracodes and fish
scales_ - _ o ______ 1

dark-gray, silty;

[y

Limestone, silty; weathers shaly___._____

Claystone, calcareous....______._______

Limestone, light-medium-gray, silty_.___ 1
Floor of quarry.

N W NW

The limestone in this quarry was sampled by Lam-
born (1951, p. 72) and the analysis is as follows:

Percent
Silicates_ - - ___________ . _____ 2.19
Silica_ - . 3. 81
Hydrated ferric oxide_ . _______________ .02
Ferrous carbonate___________.__.______ 1. 13
Iron disulphide_____________________ - .03
Titanium dioxide_______________.______ .07
Calcium phosphate____________________ . 26
Calcium sulphate_ . ___________________ . 03
Calcium carbonate____________________ 90. 50
Magnesium carbonate_________________ 1. 57
Manganese carbonate_________________ 18
Water__ ... 29
Organic matter_______________________ .08
Unbalanced components (deficiency COs,

H,0) .. .01+

A similar but more complete section showing the
merger of the Lower Washington limestone member
and the lower tongue of the Middle Washington lime-
stone member was measured at the Ayers quarry in the
NWY sec. 24, Pease Township (pl. 22B, section 6).

The single bed of limestone that represents the lower
tongue of the Middle Washington member in most of
southern York, southern Washington, and eastern
Wayne Townships is massive and forms a ledge. The
limestone is hard and dense and appears to be rela-
tively pure. The best exposure in southern Belmont
County is a persistent ledge, 3 feet thick, that crops
out along a road cut in the NE4YNWY sec. 21, Wash-
ington Township. Slabs of dark-gray to black impure
limestone containing many large fish bones and copro-
lites lie at the position of the lower tongue along the
road in the SEXSWY sec. 26, Washington Township.

At many places the lower tongue of the Middle
Washington limestone member is intercalated with red
clay or red-mottled shale. Grayish-olive and reddish-
brown mottled shale, 12 feet thick, separates the upper
bed of the tongue from the lower beds in sec. 14, York
Township (pl. 224, section 7). A persistent banded
carbonaceous clay overlies the lower tongue in most of
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Belmont County. This clay possibly is equivalent to
the Washington ‘A’ coal bed of Pennsylvania (pl. 21).

Distribution of the thick limestone sequence formed
by the merged Lower Washington limestone member
and the lower tongue of the Middle Washington lime-
stone member suggests temporary localization during
early Dunkard time of a depositional basin whose axis
trended roughly N. 65° E. Because of erosion the
former northwestward extent of the thick limestone is
not known. The generalized area of thick Lower
Washington and lower tongue of Middle Washington
limestone members and the probable axial trend of the
basin are shown on the index maps accompanying
plate 22,

As previously stated, members above the Washington
coal bed in Belmont County cannot be correlated
accurately with members above the Washington coal
bed in southwestern Pennsylvania on the basis of
available data. The lower tongue of the Middle
Washington limestone member in Belmont County,
however, does correspond in position to Limestone IT1
of Stevenson (1876, p. 50) (pl. 21, section 10) and the
Blacksville limestone of White (1891, p. 36).

The fossil fauna of the lower tongue of the Middle
Washington limestone member consists of Spirorbis,
fish remains, small pelecypods that resemble Pleuro-
phorus, ostracodes, and small gastropods.

MIDDLE MARIETTA SANDSTONE MEMBER

The Middle Marietta sandstone member overlies the
lower tongue of the Middle Washington limestone
member and its base lies from 40 to 60 feet above the
Washington coal bed (pl. 22).

The thickness of the member ranges from 10 to 39
feet. It is thickest in the southern part of the county
and thins toward the north. In the northeastern part
of sec. 14, Mead Township, the Middle and Upper
Marietta sandstone members join, and their combined
thickness is 61 feet.

Massive crossbedded coarse-grained micaceous sand-
stone occurs locally in southeastern Belmont County,
but elsewhere the Middle Marietta member consists of
shaly to flaggy irregularly bedded fine- to medium-
grained micaceous sandstone, siltstone, and shale. In
parts of southern Washington and eastern Wayne
Townships, shale and mudstone make up the member,
and in sec. 32, Pease Township, it is a mudstone 10 feet
thick (pl. 22B, section 5). In areas where the member
consists principally of sandstone, the basal and upper
parts are usually shale or siltstone. In places the
contact between the basal siltstone or shale and ths
overlying sandstone is abrupt, but in others the contact
is gradational.
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The sandstone is gray on fresh surfaces and tan on
weathered surfaces. The siltstone beds are generally
shades of olive gray, and the shale beds vary from olive
gray to dusky yellow. Reddish blotches and thin red
bands occur locally in the shales.

UPPER TONGUE OF THE MIDDLE WASHINGTON LIMESTONE MEMBER

As previously pointed out on page 59, two se-
quences or tongues of limestone separated by the
Middle Marietta sandstone member occur in the inter-
val from 25 to 90 feet above the Lower Washington
limestone member in Belmont County. These two
limestone beds, which are separated by the Middle
Marietta sandstone member, appear to coalesce in
Ohio County, W.Va., and form a unit that may be
equivalent in part to Stevenson’s (1876, p. 48) “Lime-
stone I11” (pl. 21, section 10). In this report the two
sequences of limestone are named the lower and upper
tongues of the Middle Washington limestone member,
and the lower tongue has been described. The position
of the two tongues and their stratigraphic relation are
shown on plate 22.

The upper tongue of the Middle Washington lime-
stone member is 50 feet above the Washington coal bed
in the northeastern part of Belmont County and about
90 feet above the coal in the southern and southwestern
parts.

The thickness of the limestone in this member ranges
from a few inches to 20 feet. It is thickest in north-
eastern Belmont County, in Pease, eastern Richland,
and northern Pultney Townships and decreases to the
south and southwest. The limestone is absent over
most of the southeastern and south-central parts of
the county where its position is occupied by reddish
mudstone and variegated reddish and greenish clayey
siltstone and shale of which as much as 24 feet is ex-
posed locally (pl. 228, sections 1-3, 224, sections 4-6).

In northeastern Belmont County the upper tongue
consists of several beds of limestone separated by clay
and shale partings. In the southwestern part of the
county in Wayne, Smith, Goshen, and Somerset Town-
ships, the upper tongue is made up of 1 to 3 thin beds of
limestone. Over most of York, Mead, Smith, and
Washington Townships, reddish mudstone or variegated
olive-gray and reddish-brown clayey siltstone or shale
takes the place of the limestone. In the northeastern
part of sec. 14, Mead Township, the Middle and Upper
Marietta sandstone members coalesce, and the upper
tongue of the Middle Washington limestone member is
believed to be absent because of nondeposition.

The beds of limestone in the upper tongue are impure
in most places and weather rapidly. The best and
thickest exposure is in the north bank of U.S. Highway
40 just east of Stillwell’s Restaurant in the north-central

part of sec. 21 E., Richland Township. There the
upper tongue consists of several beds of argillaceous
limestone and thin clay, shale, and sandstone partings total-
ing 20 feet in thickness. The Upper Washington lime-
stone member crops out near the top of this same road
bank and is separated from the underlying upper tongue

_of the Middle Washington limestone member by 9 feet

of sandstone and siltstone that make up the Upper
Marietta sandstone member (pl. 22B, section 4).
The following detailed section measured at this locality
shows the lithology of the upper tongue of the Middle
Washington and also its relation to the overlying Upper
Marietta and Upper Washington members:
Dunkard group, Washington and Greene forma-
tions undifferentiated:
Upper Washington limestone member:

Limestone, yellowish-gray to grayish~

yellow, argillaceous, weathered; con-

sists of several beds separated by thin

Thickness
Ft. In.

shaly clay bands____________________ 10 0+
Sandstone, fine-grained, micaceous, cal-

CATeOUS_ oo 1 9
Limestone; contains lenticular shale part-

ings; weathers to several nodular beds. 3 0
Shale, soft, calcareous._.______________ 2 8

Upper Marietta sandstone member:

Sandstone, olive to greenish-gray, fine-

grained, micaceous, calcareous________ 6 4
Siltstone, shaly._. . __ ... _______________ 2 6

Shale, soft, calcareous; has several thin
carbonaceous bands that may represent
the Washington “A” coal bed__.______ 1 7
Upper tongue of the Middle Washington
limestone member:

Limestone, light-brownish-gray with

orange hue, argillaceous, shaly________ 3 0
Limestone, medium-gray, argillaceous;

several beds separated by thin bands

of soft shale; weathers shaly_._________ 5 10
Limestone, medium- to olive-gray, argil-

laceous _ - _ - _ e 3 0

Limestone, impure, weathered; consists of
several beds separated by clay-shale

Road level of U.S. Highway 40.

Most outcrops of the upper tongue in Wayne, Goshen,
and Somerset Townships are weathered and consist of
boulders and nodules of argillaceous limestone em-
bedded in clay.

In most of York, Mead, Smith, and Washington
Townships, where the limestone is absent, its place is
taken by the following sequence: reddish mudstone
containing small limy nodules in the basal part, grading
to reddish shale, which grades upward to variegated
red and green shale and clayey siltstone. Locally the
siltstone grades upward into the Upper Marietta sand-
stone member, but in other places the contact is abrupt.
The proportions of mudstone, shale, and siltstone vary
from place to place.
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Limestone beds of the upper tongue are shades of
olive gray on a fresh fracture, but they weather yel-
lowish gray.

Fossils are diminutive forms of gastropods, ostra-
codes, Spirorbis sp., and fish remains.

WASHINGTON “‘A” coaLn BED(?)

White (1891, p. 35) named the Washington “A” coal
bed and described its stratigraphic position and lith-
ology as follows:

At 70 to 80 feet above the Washington coal, there ocecurs a
bed of impure coal and coaly shale which is often present in the
section along Dunkard Creek.

Bituminous shale is often found at this horizon in Washington
and Greene Counties, Pennsylvania, and in Washington County,
Ohio, a coal bed 2!% feet thick seems to occur at the same place
in the series.

In Belmont County a thin layer of shale and clay
that in places overlies the upper tongue of the Middle
Washington limestone member may be equivalent to the
Washington “A” coal bed of White (pl. 21, sections 5
and 6). It lies about 65 to 75 feet above the Washing-
ton coal bed. Plate 21 shows the tentative correlations
of this clay with the Washington “A” coal bed of
White. White, however, designated a limestone 78
feet above the Washington “A” coal bed as the Middle
Washington limestone member in Pennsylvania.
Therefore, if the clay above the upper tongue of the
Middle Washington in Belmont County is equivalent
to the Washington ‘A’ coal bed of Pennsylvania, the
Middle Washington of Pennsylvania is not equivalent
to the Middle Washington of Ohio.

As previously stated on page 60 a persistent clay
with carbonaceous streaks lies above the lower tongue
of the Middle Washington limestone member in Bel-
mont County, and conceivably this clay could be
equivalent to White’s Washington “A’ coal. Present
data are insufficient to tell which, if either, of these
two units is equivalent to the Washington “A”’ coal bed.

The layer of shale and clay above the upper tongue
of the Middle Washington was seen only in north-
eastern Belmont County where it ranges in thickness
from a few inches to about 134 feet. It is carbonaceous,
in part, and in most places contains thin red bands in
its upper part.

UPPER MARIETTA SANDSTONE MEMBER

The Upper Marietta is one of three sandstone beds
called the “Marietta sandstones” by White (1891, p.
35) for their exposures near Marietta, Ohio.

In Belmont County the Upper Marietta sandstone
member is made up of thin-bedded to massive fine- to
medium-grained micaceous sandstone, siltstone, shale,
or mudstone about 9 to 17 feet thick. The interval
between the Upper Marietta and the Washington coal
bed ranges from about 65 feet in northeastern Belmont
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County to about 110 feet in the south-central part
(pl. 22). The sandstone is massive in the southeastern
corner of sec. 28 E., Richland Township, where its
upper surface forms a pavement in front of Tracy’s
Restaurant on the south side of U.S. Highway 40.
The top of the sandstone is also exposed at the Log
Cabin Truck Stop on the north side of U.S. Highway
40 several hundred feet east of Tracy’s Restaurant.
About % to % mile to the east, the Upper Marietta
sandstone member is exposed in the north bank of U.S.
Highway 40. There it consists of 3 feet of shaly silt-
stone overlain by about 6 feet of sandstone (pl. 22 B,
section 4). At most places the sandstone is shaly
bedded to flaggy bedded and is crossbedded locally.
In parts of York and Washington Townships, varie-
gated reddish and greenish mudstone makes up a
part of the member. In the northeastern part of
sec. 14, Mead Township, the Upper and Middle
Marietta sandstone members coalesce.

The sandstones and siltstones are olive gray, and
the shale beds vary from olive gray to dusky yellow.

The Upper Marietta is probably equivalent to the
Davistown sandstone of West Virginia (Cross and
Schemel, 1956, p. 53, sec. A).

UPPER WASHINGTON LIMESTONE MEMBER

Stevenson (1876, p. 45) named the Upper Washing-
ton limestone member for exposures in Washington
County, Pa. He states that the limestone is as much
as 30 feet thick and lies from 100 to 180 feet above the
Washington coal bed in Washington County but is
only 4 to 8 feet thick and lies from 135 to 325 feet
above the Washington coal bed in Greene County, Pa.
A variation of almost 200 feet in interval between
the Upper Washington and the Washington coal bed
in adjacent counties is anomalous when compared to
the relatively uniform intervals between the various
members of the Monongahela formation and Dunkard
group in most of the northern Appalachian basin. It
seems likely that Stevenson miscorrelated the Upper
Washington limestone member in parts of south-
western Pennsylvania. As a result, its exact position
is in question even in the type area. Plate 21, section
10, shows the stratigraphic position in Washington
County, Pa., according to Stevenson.

Stauffer and Schroyer (1920, p. 21) used the name
“Upper Washington limestone” in Ohio for the third
limestone above the Washington coal bed. They did
not mention the thickness of the interval between this
limestone and the Washington coal bed, but in strati-
graphic sections for Belmont County the position of
their Upper Washington varies from 26 to 118 feet
above the Washington coal bed. Stauffer and Schroyer
did not recognize that the Middle Washington is
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split into two tongues in Belmont County and there-
fore, in some places, called the upper tongue of the
Middle Washington the Upper Washington. Further-
more, in sec. 8, Wayne Township, they confused the
Upper Washington with the Lower Washington,
which lies but 26 feet above the Washington coal bed.

In this report the name Upper Washington is given
to a limestone member of variable thickness and lith-
ologic character that lies about 85 to 125 feet above
the Washington coal bed. The interval is 125 feet in
the southeastern and south-central parts of Belmont
County in Mead, York, Washington, and Wayne
Townships, and thins toward the northeast to 85 feet
in eastern Richland, Colerain, and Pease Townships
(pl. 22).

The limestone is multibedded and is as much as 17
feet thick in northeastern Belmont County, but it
consists of a few nodular beds averaging less than 3
feet in thickness in most of the south-central and
southwestern parts of the county. The limestone is
absent, and its place is taken by shaly siltstone and
mudstone in the southeasternmost part of York
Township at the southeastern corner of the county.

The beds of limestone are lenticular and contain
clay and silt impurities. Where the member is multi-
bedded, thin layers of impure shaly clay or mudstone
separate the beds. In parts of south-central and
southwestern Belmont County, where the member
contains fewer beds, the basal part is made up of
several feet of shaly siltstone or shaly mudstone
containing impure limestone nodules.

On a fresh surface the limestone is light olive gray,
but it weathers to yellowish gray.

Fossils found are diminutive forms of gastropods,
ostracodes, Spirorbis, and fish remains.

The two best outcrops of the Upper Washington
limestone member are in the northeastern part of the
county in secs. 21 E. and 28 E., Richland Township,
where the member is thickest. In sec. 21 E. it lies
near the top of the north bank of U.S. Highway 40
just east of Stillwell’s Restaurant. The upper tongue
of the Middle Washington limestone member crops out
9 feet lower in the same road cut (pl. 22B, section 4).
There the member is more than 17 feet thick and
consists of several beds of limestone separated by
clay and shale partings. G. W. White (1945, p. 175)
erroneously included the Upper Washington at this
outcrop, as well as the underlying 9 feet of the Upper
Marietta sandstone member, in the Middle Washington
limestone member.

In sec. 28 E., three-fourths of a mile west of Stillwell’s
Restaurant, the Upper Washington limestone member
is 17 feet thick and crops out in the bank behind the
fruit stand at Tracy’s Restaurant, which is on the

south side of U.S. Highway 40. Following is a detailed
section of the Upper Washington limestone member
and the overlying Jollytown ‘“A’’ coal bed and sandstone
at this locality:

Dunkard group, Washington and Greene forma-

tions undifferentiated: {hwkmﬁ,,
Aults Run sandstone member:
Sandstone, massive, fine-grained, micaceous. 6 6+
Siltstone, platy; contains thin layers of
sandstone in central part____________ 13 0
Jollytown “A” coal bed:
Coal; lower 4 in. cleated; upper 1 in.
shaly__ ... 5
Underclay, olive-gray, shaly____________ 8
Upper Washington limestone member:
Limestone, medium- to light-gray, argil-
laceous_ o ______________ 2 6
Limestone, olive-gray, argillaceous;
weathers to several beds; weathered
surfaces are yellowish gray to grayish
yellow. - o _____ 7 0
Shale, sandy, slightly caleareous________ 2 7
Limestone, argillaceous; weathers shaly__ 3 0
Shale, calecareous_ ... ____________ 2 0

Upper Marietta sandstone member: The even
top of this member forms pavement around
Tracy’s Restaurant.

JOLLYTOWN ““A” COAL BED

The Jollytown “A’” coal bed was named by Stauffer
and Schroyer (1920, p. 21-22). In discussing the coal
bed they state:

The Jollytown “A” coal, in West Virginia and Pennsylvania,
consists of from a few inches to 3 feet of black shale to a fair coal
lying immediately above the Upper Washington limestone. In
Ohio it is often a mere streak of coal blossom a few inches thick,
but it is of more importance in the southern than in the northern
part of the field. This is the bed described by I. C. White as the
Jollytown coal, but it does not agree in position with the one
called Jollytown coal by J. J. Stevenson, since the latter lies some
little distance below the Upper Washington limestone. It does
correspond, however, to Stevenson’s Fish Bed, which he says is
a black shale that sometimes becomes a coal. This is a very
important horizon in Ohio as it is rather persistent and must be
used to separate the Washington from the Greene formation in
regions where the Upper Washington hmestone is lacking. Hence
it seems better to eliminate possible confusion between the two
definitions of the Jollytown coal and indicate the one named by
White as the Jollytown “A” coal, as it has no real claim on the
name of Stevenson’s report.

A thin coal bed occurs sporadically in Belmont
County just above the limestone designated in this
report as the Upper Washington limestone member
and from 95 to 128 feet above the Washington coal bed
(pl. 22). It is the bed that was called the Jollytown
“A” by Stauffer and Schroyer. As previously stated
in the general discussion of the Permian stratigraphy
on page 47, the Jollytown “A’” coal bed of Belmont
County may not be the equivalent of the Jollytown
coal bed of either White or Stevenson. If the Jolly-
town “A” coal of Belmont County is present in the
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Pennsylvania section, it probably lies considerably
below the Jollytown coal.

The Jollytown “A” coal of Belmont County is ap-
parently the same bed that was called the Dunkard
coal bed by Grimsley (1907, p. 59) in his report on
Ohio, Brooke, and Hancock Counties, W. Va. Grimsley
states that the interval between the Washington coal
bed and Dunkard coal bed is 105 to 120 feet thick.
This corresponds almost identically with the thickness
" of the interval between the Washington and Jollytown
“A” coal beds in Belmont County. The Jollytown “A”
coal of Belmont County is probably equivalent to the
Hundred coal of Cross and Schemel (1956, p. 53, sec. A)
in Marshall County, W. Va.

In Pease Township in northeastern Belmont County
the Jollytown “A” coal bed is 95 to 100 feet above the
Washington coal bed. The interval thickens southward
to about 115 to 128 feet in southeastern and south-
central Belmont County (pl. 22).

The Jollytown “A’ coal bed is separated from the
underlying Upper Washington limestone member by
1 to 2 feet of clay, and ranges from a fraction of an inch
to 5% inches in thickness. The bed is impure coal or
coaly shale in parts of York, northwestern Smith,
eastern Richland, east-central Mead, northern Pultney,
eastern Colerain, and Pease Townships, but elsewhere
it is a clay containing thin carbonaceous streaks. The
clay is shaly, from a few inches to one foot thick, and
everywhere overlain by a layer of reddish shale from a
few inches to more than a foot thick. This red shale,
which is in the basal part of the overlying Aults Run
sandstone member, is a good marker bed for locating the
position of the Jollytown ‘““A” zone both because of its
color and because it contains in many places small
Estheridlike fossils.

The Jollytown ““A”” coal is well exposed at the follow-
ing localities. Other outerops of this bed are shown on
plates 22 and 27.

Exposures of Jollytown “A” coal

Township Sec. Remarks
Pease_ ... SEYNWlisec.2.________ Nortllx road ditch at intersection, 1,304
ft elev.
Colerain__._.__ NEYNE sec. 13._____.___ Top of east road bank in road cut just
B} northwest of Colerain.
Richland....___ SEYSE} sec. 28 E__.___. Behind fruit stand at Tracy’s Restau-
rant, south side of U.S. Highway 40.
Do....... SEYSWlisec. 2. oo South bank of road intersection, a few
hundred feet west of the abandoned
intersection at elev 1,274 ft.
Pultney.....__ South-central edge of the | North road bank at intersection.
SE4 sec. 32. )
Mead.. ... NEYNWI{ sec. 31 E____. East road bank east of intersection.
L+ BB, NESWl{sec.12 ... __. Road bank at point farm road enters
: from east.
Smith____.__ _.| East-central edge of the | Ditch along bed of abandoned road
N'W4 sec. 29. which runs northeast from the inter-
section at elev 1,274 ft.
York.__...____ NEYNEY sec. 13._...____ Road bank several hundred feet east of
house.
Do SWIYNWI{sec.7._..____ Nprg r(ﬁd bank at the top of a covere<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>