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most of the major ridges in the mapped area. The formation is approx-
imately 1,000 feet thick in the southern part of the area but thins to
approximately 880 feet in the northern part. The lower part of the Potts-
ville formation extends southward across the Eisenhuth Run anticline
and into the Southern anthracite field.

The rocks of the Pottsville formation are mainly conglomerate and
sandstone, but they also include small amounts of siltstone, claystone,
and coal. Most of the strata are gray, but brown, red, and green beds
are present near the bottom of the formation. The conglomerate is
poorly bedded and contains well-rounded and well-sorted pebbles of
quartz and scattered pebbles of chert embedded in a siliceous matrix.
In diameter the quartz pebbles are as much as 4 inches and the chert
pebbles are generally less than 2 inches. The sandstone in the for-
mation is medium- to coarse-grained and commonly grades laterally into
conglomeratic sandstone and conglomerate.

A persistent coal bed known as the Lykens Valley (No. 2) coal bed
is near the middle of the Pottsville formation in all the basins in the
area. Two nonpersistent coal beds—Whites (No. 3) and Little Buck
Mountain (No. 4)—are present in the upper part of the formation.

Allegheny formation.—The Allegheny formation, the base of which was

“designated by White (1900, p. 824) as the Buck Mountain (No. 5) coal

bed, overlies the Pottsville formation and underlies the Conemaugh for-
mation. The Allegheny formation ranges from 300 feet to 450 feet in
thickness and averages about 400 feet. This formation is composed
of conglomerate, sandstone, siltstone, claystone, and coal. The coal
beds are the only laterally persistent lithologic units. In the lower
part of the formation, sandstone and conglomerate are abundant; in the
upper part, claystone and siltstone are more common, and the conglom-
erate is a minor constituent.

Five persistent coal beds—the Buck Mountain (No. 5), Seven-foot
(No. 6), Skidmore (No. 7), and two beds in the Mammoth coal zone
(No. 8 and No. 9)—are present in the Allegheny formation. A nonper-
sistent coal bed, the Four-foot (No. 9%) bed, also is present near the
top of the formation.

Conemaugh formation.—The Conemaugh formation overlies the Alle-
gheny formation. The base of the Conemaugh is the Holmes (No. 10)
coal bed according to Lohman (1937, p. 4G), and, although the lower
1,000 feet of strata is present in the central part of the area, the top
of the Conemaugh has been removed by erosion. These rocks consist of
sandstone, siltstone, claystone, and scattered lenses of conglomerate,
interbedded with six persistent coal beds and several local beds (colum-
nar sections, sheet 2). The Holmes (No. 10), Primrose (No. 11), Or-
chard (No. 12), Little Orchard (No. 13), Diamond (No. 14), and Tracy
(No. 16) are the persistent coal beds in the Conemaugh.

STRUCTURE

The anthracite fields of Pennsylvania occur in four structural basins.
Each basin is a synclinorium or composite syncline consisting of several
overlapping characteristically asymmetric folds; some of the folds have
been faulted. The area covered by this report is in the eastern part of
the synclinorium that constitutes the Western Middle anthracite field.
The principal component synclines and some of the truncated limbs of
synclines in this field are called basins by miners, a practice that is
followed by the authors of this report. The miners’ term “undersheet”—
a truncated limb of a syncline that dips below an adjacent overly-
ing structure—is also used in this report. The undersheet in the Cen-
tralia basin is considered to be a part of that basin and not a separate
basin as in the case of the North basin (sheets 1 and 2).

FOLDS

"In the northern part of the mapped area the Western Middle field con-
sists of a large synclinorium and in the southern part a small syncline.
The synclinorium consists of several complete basins, faulted segments
of basins, and the intervening anticlines. The principal basins are the
Locust Mountain, Centralia, North, William Penn, Girardville, Mahanoy,
and New Boston basins.
is about 3,100 feet as measured on the Lykens Valley (No. 2) coal bed
(cross sections, sheet 2).

The Locust Mountain basin is the truncated north limb of a syncline
that is probably related to the synclinal Centralia basin, which adjoins
it on the south. Truncation was caused by the southward-dipping Cen-
tralia fault, which separates the two basins (cross sections BB', CC',
and DD ', sheet 2). The Centralia basin, a complete obtuse syncline,
terminates or “spoons out” in the northeastern part of the area. The
next basin to the south is called the William Penn basin in the eastern
part of the area where it is a complete, slightly asymmetric syncline.
In the central and western part of the area the syncline is bisected by
the Locust Gap fault, and the undersheet of this fault becomes the North
basin. This structural situation is reversed in the Girardville basin,
the next basin to the south, which is an acute, asymmetric syncline in
the western part of the area but is cut by the Suffolk fault, which begins
near the middle of the area and increases in displacement eastward.

The maximum structural relief of these features

The Mahanoy basin is the most southerly basin in the composite syn-
cline. It is also the most acutely compressed of the major structures,
its limbs subtending angles as small as 45°. Its depth and width in the
The
Boston basin extends into the area from the east and is the southern-
most basin in the Western Middle field.

The folds in the area are of the parallel type and are slightly asym-
metrical, the northward-dipping limbs having the greater dips. The axial
planes range in dip from 80° N. to 75° S. The limbs of the folds sub-
tend angles ranging from 45° to 140° and so include both acute and ob-
tuse types of folding. The Bear Ridge anticline and the Girardville
basin are overturned in the area east of Girardville (sheet 1).
turning may be attributed to the transfer of movement from the Locust
Gap fault to the Suffolk fault.

mapped area are much less than in the areas to the west. New

The over-

FAULTS

Most faults in the mapped area are thrust faults that dip southward and
are the result of compression. They may be classified as longitudinal
faults or as oblique faults. The longitudinal faults have the largest
amount of displacement and are generally parallel to the strike of the major
folds. The most important longitudinal faults are the Centralia, Locust
Gap, and Suffolk faults. The Centralia fault is along the north limb of the
Centraliabasin and extends across the mapped area and into the adjoining
areas. The Locust Gap fault extends into the area from the west and dies
out along the north limb of the William Penn basin near Connerton. The
displacement on the Locust Gap fault decreases eastward and is taken up
by small movements on several small longitudinal faults, such as the
Girardville and Lost Creek faults, by bedding slips, and by closer folding
of the beds. Movement on the Locust Gap fault may have been partly
transferred to the Suffolk fault in the eastern part of the mapped area.

Several faults in the mapped area cut obliquely across the folds, mak-
ing angles ranging from 25° to 60° with the fold axes. These faults
have relatively small displacements that range from a few feet to a few
tens of feet. In many places they are associated with shear zones, which
have no apparent displacement, and are thought to represent an arrested
early stage in the development of an oblique fault. Some of these zones
are linear and trend obliquely to the axes of the folds, but others are
irregular and have no apparent orientation (sheet 1).

Mining is adversely affected by (1) faults with displacements greater
than the thickness of the respective coal bed—called rock faults by the
miners, (2) areas in which the coal has been squeezed from between
the roof and floor rock—called pinches, (3) small folds that have sheared,
thinned, or thickened the coal—called rolls, and (4) shear zones—areas
in which the coal is so macerated or fractured by differential movement
and extreme pressure that it cannot be profitably mined.

COAL BEDS
NOMENCLATURE

In the Western Middle anthracite field the coal beds of the different
mines are designated by a number, a name, or both. This nomenclature
has not been standardized between the different mines because (1) coal
beds in isolated mines were named before they could be correlated,
(2) gaps exist between adjoining workings, (3) the structure and lithol-
ogy are complex, (4) outcrops are scarce, and (5) it is difficult to
change established mining records.

The names of the coal beds used in this report conform with the nomen-
clature used by the authors in previous reports. These names do not
agree in all cases with those used in the Second Geological Survey of
Pennsylvania (Ashburner, 1883, p. 84), and they do not agree in all cases
with the nomenclature used by the mining companies in the mapped area.

In this report a coal bed is described as persistent, nonpersistent,
or local, or as a leader. A persistent coal bed can be traced throughout
a basin and can be correlated with a bed in the same stratigraphic po-
sition in adjoining basins in the Western Middle field. A nonpersistent
coal bed is recognized and correlated in several of the basins, but it is
not a continuous coal bed. A local coal bed cannot be correlated across
a basin or between adjoining basins, and generally cannot be traced
for more than 3 or 4 miles. A leader coal bed is present in only a small
area, and when first named was so near a well-known or economically
important coal bed that it served as a guide or marker for that bed. It
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may or may not merge into the persistent coal bed and may be separated
in some places from the persistent bed by a stratigraphic interval of as
much as 40 feet.

OUTCROPS OF COAL

Coal beds are rarely exposed in natural outcrops owing to the cover of
soil. The outcrops shown on sheet 1 are in the position that they would
occupy if the coal were projected through the soil to the surface of the
ground. These positions may not agree with the blooms of weathered
coal, which, because of soil creep, are generally found lower on the
slope than the original outcrop.

It was necessary to project some coal beds beyond their last known
point of occurrence. This has been done to show the authors’ estimate
of the extent of that particular coal horizon and does not mean that the
coal is of minable thickness throughout its indicated extent.
leader coal beds less than 18 inches thick were not mapped.

Local or

THICKNESS OF COAL BEDS

Listed below are the average thickness and range in thickness of coal
beds in the area covered by this report. Figures on the right half of the
table show total thickness of all coal in each bed; figures on the left
half of the table show total thickness of all coal and all shale partings
in each bed.

Most of the coal and bed thicknesses were obtained from mine com-
pany data and were chosen to show an average of many underground
observations. Measurements of beds that may have been abnormally
affected by deformation were not recorded. The maximum and minimum
thicknesses shown in this table and in the columnar sections (sheet 2)
are from all observed measurements along tunnels, mined coal measure-
ments, drill cores, or sections measured by the Geological Survey per-
sonnel. Thickness figures have been omitted from the table where few
reliable data are available.

Average thickness and range in thickness of coal beds in the eastern
part of the Ashland quadrangle

Thickness
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COAL BEDS MINED IN THE AREA

Eleven coal beds have been mined in the mapped area. Of these,the
Buck Mountain (No. 5), Seven-foot (No. (), Skidmore (No. 7), two splits
of the Mammoth coal zone (No. 8 and No. 9), Holmes (No. 10), Orchard
(No. 12), and the Diamond (No. 14) coal beds are economically the most
important.

The Buck Mountain (No. 5) coal bed, basal unit of the Allegheny for-
mation, overlies the more resistant rocks of the Pottsville formation and
underlies the remaining beds of the Allegheny, which are less resistant.
As the result of differential resistance to erosion a topographic bench
forms in some areas, making it possible to map the outcrop of the Buck
Mountain coal bed rather accurately. In the western part of the Ashland
quadrangle, to the west (see index map, sheet 2), the Buck Mountain
consists of two or three splits, Nos. 5, 5M, and 5T, which are mined as
separate coal beds. From the outcrop the splits merge eastward into
the area of this report, and the combined No. 5 coal bed contains only
discontinuous partings that are generally less than a foot thick. The
Buck Mountain, which is extensively mined, has an average thickness
of nearly 12 feet in the mapped area.

The Seven-foot (No. G) and Skidmore (No. 7) coal beds are approx-
imately 140 and 190 feet, respectively, above the Buck Mountain (No. 5)
coal bed in this area. The intervening rocks are chiefly sandstone, silt-
stone, claystone, and occasional lenses of conglomerate. Nos. 6 and
7 coal beds crop out in all of the basins in the mapped area. A split
of the Skidmore coal bed, the Skidmore Top Split (No. 7T), crops out
in the central part of the area in the North (William Penn) basin and in
the southeastern part of the area in the Mahanoy basin. The Seven-foot
coal bed has been mined at scattered localities throughout the area, and
the Skidmore coal bed has been most extensively mined in the western
part of the area in the Bast mine.

The Mammoth coal zone, consisting of the Mammoth Bottom Split
(No. 8) and the Mammoth Top Split (No. 9) coal beds has been mined as
a single unit over most of the eastern half of the Ashland quadrangle.
The Nos. 8 and 9 coal beds are separated by carbonaceous claystone
and siltstone that may attain a thickness of 60 feet in some places. In
parts of the Raven Run and Hammond mines, Nos. 8 and 9 were mined
separately. Where the Mammoth coal zone has been mined as a single
unit, the average bed thickness is 26 feet, 10 inches. The persistence,
quality, and thickness of the coal beds in the Mammoth coal zone make
them the most economically important in the area.

The Holmes (No. 10) coal bed is important because of its greater than
average thickness, 9 feet, G inches, and its smaller than average per-
centage of refuse, 16 percent. Extensive mining and a rather uniform
interval from the Mammoth coal zone are factors that make the Holmes
coal bed useful as a stratigraphic marker.

The Orchard (No. 12) and Diamond (No. 14) coal beds, which are the
youngest beds mined in this area, crop out in the more deeply folded
North and Mahanoy basins. Both No. 12 and No. 14 coal beds have an
average thickness of 8 feet. Partings of carbonaceous claystone or bony
coal generally constitute more than 20 percent of the bed thickness.
These beds attain their maximum thickness in the west-central part of
the area, where they have been mined extensively in the Hammond and
Bast mines.

A number of coal beds listed in the preceding coal-thickness table
are not described in this report. These coals are generally of poor
quality or of such local occurrence that they were of little economic
importance at the time this report was written. This, however, does not
presuppose that they may not be of great economic importance as mining
practices improve or as the market for coal increases.
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