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EOLOGY OF OIL AND GAS FIELDS IN STEUBENVILLE,
BURGETTSTOWN, AND CLAYSVILLE QUADRANGLES,
OHIO WEST VIRGINIA AND PENNSYLVANIA '

By W. T. Grisworp and M. J. Munx.

PART L—GENERAL FEATURES OF THE REGION.

INTRODUCTION.

This paper contains the results of a study of the geologic condi-
tions which accompany or control the accumulation of oil and gas in
the central part of the Appalachian oil fields. It treats of conditions
in the Steubenville quadrangle, in Ohio, West Virginia, and Penn-
sylvania, and the Burgettstown and Claysville quadrangles, in Penn-
sylvania. Each quadrangle covers about 227 square miles. The
principal oil-producing sand in the Steubenville quadrangle is the
Berea sand ; in the Burgettstown quadrangle, the Hundred-foot sand ;
and in the Claysville quadrangle, the Gordon, Fourth, and Fifth
sands. The conditions in these three quadrangles may be regarded
as typical of the various conditions under which oil and gas occur in
the Appalachian field, and for this reason the first detailed study
was undertaken in them. .

The method of study was to map, by means of contour lines, the
geologic structure of some prominent bed of rocks, such as sandstone,
limestone, or coal, which shows at many places on the surface, and
- which is easily identifiable; then, by means of information gained
from the wells already drilled, the depth of the oil sand below the
reference stratum was determined wherever a well had been drilled,
and from these data a contoured map of the oil sand was constructed.
This map shows the oil sand as if everything had been removed and
its upper surface were open to inspection. In this way the relation
of the producing oil fields to the geologic structure can be studied.

9
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Such a study should be of assistance in extending the limits of old
and ‘well-known fields’ and in locating new areas of productive
territory.

This paper is not based solely on the work of the Geological Survev
but is the outcome of a combination of the results of thfmt worlk with
information procured from the oil operators and drillers in the terri-
tory. This information has been willingly furnished by the oil men.
They have gladly allowed members of the Survey to inspect and copy
their well records, and in many cases have put themselves to great
inconvenience in searching through old files and procuring records
that have long been out of use. To one and all of these men the
thanks of the writers are given for their hearty cooperation.

The field work of the Steubenville and Burgettstown quadrangles
was done by W. T. Griswold; that of the Claysville by M. J. Munn,
under Mr. Griswold’s general supervision. The theoretical discus-
sion and the description of the Steubenville and Burgettstown quad-
rangles are by Mr. Griswold; the description of the Claysville quad-
rangle is by Mr. Munn.

In undertaking a study of the conditions governing the accumula-
tion of oil and gas, it was hoped to interest two classes of readers—
those who are conducting similar investigations of the general condi-
tions governing the accumulation of oil, and those who have a finan-
cial interest in the territory under consideration. The detail required
to make the results available to the engineer or operator who wishes
to extend the work or to use it in locating wells makes slow and
tedious reading. In order to avoid this, the area will first be described,
the general conditions will be stated, and then each quadrangle will
be taken up in detail and the most important geologic and engineer-

ing data available be given.

It should be distinctly borne in mind that the primary object of
the field work was not to examine.and report on territory for prospec-
tive operators, though this phase of the subject is incidentally treated
in this report, but it is intended to present here the facts as they were
found, especially in developed areas, so that the great oil and gas
fields as a whole may be intelligently studied with the hope that the
fundamental truths which each field reveals may be applied in an
everyday business way in the unceasing hunt for new producing
areas. For this reason it is not thought best to present in’great
detail the mass of information collected in regard to developed terri-
tory, such as the elevations, names, numbers, records, etc., of the hun-
dreds of wells examined, nor to fill space in a reprint of the history
of the development of these fields as given in other reports, but to
show in as clear and concise a manner as possible the vital results
extracted from these data so that they may be comprehended at a
glance by the operator.



INTRODUCTION. 11-

No attempt will be made to give a historical review of the theories
advanced to account for the presence of petroleum within the earth’s
crust. In the great Appalachian oil fields, of which these three
quadrangles are a part, there seems to be no good reason for question-
ing the conclusions of the early investigators that the great sedi-
mentary deposits contained enough organic matter to constitute an
adequate source of supply for the oil. There seems wanting, however,
a theory that provides a logical sequence of events from the time the
partially isolated bits of bituminous matter were entombed in the
sedimentary deposits until they again appeared in the porous rocks
as volatile hydrocarbon under enormous pressure. Since the operator
is not concerned so much in this phase of the subject as he is in the
* forces and conditions which have influenced the segregation of the
oll into pools of commercial value, the economic feature of the problem
may be considered as beginning with the appearance of petroleum in
the shales. )

In dealing primarily with the economic side of the subject, the
object 1s to collect facts from developed oil pools and by a careful
comparison of such data to learn how these accumulations have talken
place. With this question determined, but half of the problem is
~ solved from a practical standpoint. To make use of this knowledge
in locating new and undeveloped oil territory, it is necessary to know
what and how many of the governing factors which control the
accumulation can be determined from the surface and what amount
of information will be required from the drill before prognostication
with reference to oil territory can be successfully made. The prob-
lem therefore divides itself into two parts. First, what are the laws
and conditions that govern the accumulations of oil? Second, are
the geologic conditions such that from outcrops it is possible to deter-
mine where the accumulations are most likely to occur? Laws of
accumulation, -once determined, are applicable to all areas of similar
physical conditions, but the relation of the deeply buried oil-bearing
sands to outcropping rocks may be different in even closely associated
areas. Hence the structural relation of surface and underground
strata must be determined separately for each area examined, but a
knowledge of the conditions existing in a number of different areas ..
may show -what can reasonably be expected in an uninvestigated ter-
ritory.



'CHAPTER 1.

THEORETICAL DISCUSSION OF THE OCCURRENCE OF
PETROLEUM AND NATURAL GAS.

GENERAL CONDITIONS IN THE APPALACHIAN OIL FIELDS.

The rocks from which the oil and gas of the Appalachian fields
are derived are of sedimentary origin. They are porous rocks, prin-
cipally sandstones, embedded in and underlain by a great thickness
of shale. Below the shale are probably heavy limestone beds. The
sandstones are numerous; they lie approximately parallel to one
another and ‘occupy a section in the geologic column of more than
2,000 feet, extending from the Allegheny formation of the Penn-
sylvanian series nearly to the base of the Devonian system. Gen-
erally the rocks show evidence of fairly continuous sedimentation,
but in the early stage of Pennsylvanian time the surface was raised
above water level, and the greater part of the Mauch. Chunk forma-
tion was eroded before the later sediments were deposited, leaving
an unconformity at the base of the Pottsville formation.

The oil-bearing sandstones vary greatly in composition and tex-
ture. The upper or younger sands are usually white, some being
of uniform texture and others containing lens-shaped bodies of con-
glomerate in which the separate pebbles are of considerable size.
The older or lower beds are of brown or reddish sandstone and are
usually more uniform in texture. : '

In general the Appalachian oil fields occupy the bottom and west-
ern side of a large spoon-shaped structural trough. The rim of this
trough may be considered as passing through central Ohio, swinging
eastward south of the Great Lakes, and thence southward along the
western base of the Appalachian Mountains. The sandstones which
show in outcrop in northern Ohio and New York are 2,000 to 3,000
feet underground in the southwest corner of Pennsylvania and in
West Virginia. The dip of the formations is not regular, but is the
result of two periods of folding. The main folds have a northeast-
southwest trend, the secondary folds crossing these at right angles.
On the northwestern side of the main trough the secondary folds
give rise in places to northwest dips, but these are of minor sig-
nificance in the general southeast slope of this side of the trough.

Each important sandstone bed underlies many square miles of
territory, usually including a number of counties. They have been

12



THEORETICAL DISCUSSION. 13

traced from point to point by means of the drill, until the limits
of the different beds are fairly well known. These sandstones are
most numerous and attain their greatest thickness in the center of
the region, only the upper beds e\tendmg to the western margin
of the fields. In some localities two or more sands produce oil.
Usually, however, the lowest sand is the most prolific. It often
- happens that gas is produced from a number of sands in one locality.

The areas which have produced oil and gas have been of all sizes
and shapes, and the depth of productive wells ranges from 100 to
4,000 feet. It has been noticed, however, that in many cases the area
of oil production is in the form of a belt extending for a number of
miles and having but slight width compared to its length. The
direction of these belts of productive territory is parallel to the
principal geologic folds of the region. -

Drilling with the object of finding new productive territory is of a
most speculative nature. Any one of five results may be the outcome
of the well when the sand is pierced. (1) The sand rock may be
found to be hard and close, incapable of holding oil or permitting
the flow of any liquids through its mass; (2) the sand may be good
but perfectly dry; or (3) it may be good sand and be completely
saturated with salt water, which may fill the well to a depth of several
hundred feet or even in some cases flow out upon the derrick floor.
Favorable results may have any degree of success. (4) Gas may be
found with hundreds of pounds of rock pressure to the squire inch
and in a volume of millions of feet a day, or there may be only suffi-
cient gas to serve a house or one or two boilers. (5) Oil may be
“encountered in such quantities and with such pressure that it will
gush from the well at the rate of thousands of barrels a day, or there
may be only a gradual seeping of oil into the well that will amount
to but a barrel or two a day.

THEORY OF ACCUMULATION OF OIL AND GAS.
ORIGIN.

The organic matter embedded in the shale which lies below and
between the oil-bearing sandstones mentioned above may have been
the original source of petroleum. This hypothesis is accepted in this
paper, though such acceptance is not meant to imply that the hy-
pothesis is established beyond question or that there are not. facts
and arguments which pomt to other sources of petroleum than the
organic matter found in the accompanying sedimentary formations.

Whether the petroleum.comes from within or from below the
shales, it must pass through them, and to do this it must pass through
the very small pores existing in those relatively impervious beds.
Th= nature and cause of this movement are not wnderstood. Capil.
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lary action and great rock pressure may be suggested as causes which
aid in forcing the petroleum out from the shales, but there are not

sufficient data on this subject to justify any scientific explanation.
* Tt matters little what is the ultimate source of the oil; the important
facts are its occurrence now in the porous sandstones, its circulation
through the rocks, and the conditions leading to its accumulation in
commercial deposits.

MOVEMENT IN POROUS ROCKS.

The porous rocks into which the oil and gas enter may be dry or
they may be completely saturated with water. In most cases it is
probable that a combination of these two conditions exist—that the
porous rocks are completely saturated with water up to a certain level,
but above that point they are dry. The movement of the hydrocar-
bons through the rocks will not be the same in the two cases, and
therefore each condition must be considered separately.

If small quantities of oil and gas enter a dry porous rock at different
points the oil will flow down as long as gravity is sufficient to over-
come the friction and the capillary attraction. The gas will diffuse
with the air or water vapor contained in the pores of the rock.

Oil and gas entering a porous rock that is completely saturated
with water will be forced up to the top of the porous stratum by the
difference in the specific gravity of the hydrocarbons and the water.
Here the oil and gas will remain if the porous stratum be perfectly
level, but if it has a dip suflicient to overcome the- friction the par-
ticles of oil and gas will gradually move up this slope, the gas with
its lower specific gravity occupying the higher places.

In case the porous rocks are partly saturated a combination of
these two actions will take place. The oil -entering above the line
of complete saturation will flow down to that line and the oil entering
below will be forced up to the top of the completely saturated portion.

The statements given above are based on the assumption that the
oil-bearing rock is homogeneous throughout and that the oil will
move with the same degree of freedom in every direction. This is
rarely the case. Sandstones are noted for their irregularity in com-
position, as regards both the size of the individual grains of sand and
also the material which cements the grains together. It is obvious that
any fluid will move more rapidly through a coarse conglomerate im-
perfectly cemented than through a dense, fine-grained sandstone the
‘particles of which are thoroughly coated and all the interstices filled

- with impervious cement. If the oil-bearing rock contains areas prac-
tically impervious, these areas, according to their size and position,
will be more or less perfect barriers against the movement of the
oil or the gas.
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PLACES OF ACCUMULATION.

(1) In dry rocks.the principal points of accumulation of oil will
be at or near the bottom of the synclines or at the lowest point of the
porous medium, or at any point where the slope of the rock is not
sufficient to overcome the friction, such as structural terraces or
benches. (2) In porous rocks completely saturated the accumula-
tion of both oil and gas will be in the anticlines or along level por-
tions of the structure. Where the area of porous rocks is limited the
accumulation will occur at the highest point of the porous medium,
and where areas of impervious rocks exist in a generally porous
stratum the accumulation will take place below such impervious stop,
which is really the top limit of the porous rock. (3) In porous rocks
that are only partly filled with water the oil accumulates at the upper
limit of the saturated area. This limit of saturation traces a level
line around the sides of each structural basin, but the height of this
line may vary greatly in adjacent basins and in different sands of the

same basin.

Partial saturation is the condition most generally found, in which
case accumulations of oil may occur anywhere with reference to the
géologic structure ; it is most likely, however, to occur upon terraces or
levels, as these places are favorable to accumulation in both dry and
saturated rocks.

Utder all conditions the most probable locations for the accumu-
lation of gas are on the crests of anticlines. Small folds along the
side of a syncline may hold a supply of gas, or the rocks may be so
dense that gas can not travel to the anticline, but will remain in"
volume close to the oil.

APPLICATION OF THEORY IN THE APPALACHIAN FIELDS.

The accompanying illustration, PL. I, is a diagrammatic section
through the oil-producing formations of Ohio and Pennsylvania
based on data from actual surveys. It shows those sands which are
found under the Steubenville quadrangle and extends to those that
are known to exist'in Pennsylvania. In it is represented the uncon-
formity which has been shown by David White ¢ to exist at the base
of the Pottsville formation throughout the entire western edge and
probably the central part of the Appalachian coal field; evidence in
favor of which has been found in the well records examined in the
course of this investigation. The Salt sand represents the base of the
Pottsville formation. Below this is the Big Injun or Pocono sand-

« White, David, Deposition of the Appalachiau T'ottsville : Bull, Geol. Soc, America,
vol. 15, 1904, pp. 267-282,
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stone, and about 350 feet below the bottom of the Pocono is the Berea
sand, which extends over a large portion of eastern Ohio and is rep-
resented by the Thirty-foot shells above the Hundred-foot sand in
western Pennsylvania. Commencing not far from the line betyween
Pennsylvania and West Virginia, the Hundred-foot sand appears
below the Berea sand. Farther east in Pennsylvania the Thirty-foot
the Gordon, the Fourth, and the Fifth sands appear. These sands
are all represented on the sketch in approximately their correct verti-
cal positions. It has been shown by the logs of wells that the Salt and
Big Injun sands are pretty thoroughly saturated with water through-
out most of the area investigated. The upper limit of saturation of
the Berea sand, shown at the point D on the diagram, is about 250 feet
below sea level.

In Pennsylvania the Hundred-foot sand is found to be dry through
most of the Burgettstown quadrangle. After reaching the vicinity
of the McDonald oil pool it is completely saturated with water. The
Gordon sand in the Washington pool is saturated up to a definitely
marked level around the sides of the syncline, with the productive
area directly above. The Fourth and Fifth sands in this syncline
have less water, and in them the oil is found much nearer the center
of the basin. ' .

By applying to the section (PL I) the conclusions regarding the
movement and accumulation of oil and gas under various conditions,
the probable points of accumulation can be shown. Any oil entéring
the Berea sand between G and I will accumulate at the point above
H in close proximity to the gas. This part of the Berea sand is com-
pletely saturated with salt water, and the oil will be forced to the
highest point. '

Oil entering the Berea sand between the points F and G will be
moved along from G to F. Here the sand is level, and the difference
in specific gravity of the fluids only has a tendency to keep the oil
in the upper portion of the sand and exerts no force to move it lat-
erally. Between E and D the tendency of the oil is to move up to
the top of the water at D. Beyond this point there is no tendency .
of the oil to rise. It would therefore accumulate at this point, the
gas occupying the space higher up.

Oil entering between A and C would accumulate in the small syn-
cline at B. If during some previous time, but while the rocks were
in the same position as they are to-day, the water level of the Berea
sand was higher than it is at the present time, all the oil which entered
the stratum from B to E would have been forced up into the anticline
at C. If since that time the water level has been gradually sinking,
the o1l would follow it down to the synt;line at B and to the top of
the water line at D,
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The sand rocks were deposited in the sea, and at that time must .
‘have been completely saturated. The saline water now contained in
these rocks may or may not be the water of original deposition. To
state that the saline water within these sandstones is gradually dimin-
ishing would require proof and many explanations that are not at
hand. There are, however, facts which point to this condition, the
most important of which is that the smallest areas of complete sat-
uration are found in the lowest and therefore oldest sandstones, and
there are certain areas, notably in the Beaver quadrangle, where the
Berea sand is relatively high and above the line of saturation.
Within this area very small structural depressions seem to hold accu-
mulations of oil out of proportion to the area drained.

The upper level of saturation in the Hundred-foot sand is lower
than in the Berea sand. Oil entering that stratum between F and H
would accumulate in the syncline at G, with the gas extending to the
dome at H and to the limit of the sand toward F. In the synclinal
trough between H and L the accumulation in the Hundred-foot S’Lnd
would be at the water line above I and above K.

The area of saturation is less in each sand below the Hundred-foot.
In the Fifth sand, which is the lowest found within the area so far
investigated, the accumulation of oil is at the lowest point in the
syncline, except in the lowest portions of tiny basins along the syn-
clinal trough, where small areas of ponded water still remain.

PRACTICAL APPLICATION OF  PRINCIPLES GOVERNING THE
ACCUMULATION OF OIL. -

FACTORS INVOLVED.

The previous discussion shows the importance of a knowledge of
all the factors governing accumulation in any ‘attempt to locate oil
territory. These are the porosity of the reservoir rock, the geologic
structure, and the degree of saturation by water. The first can be de-
termined only by the drill; the second, under favorable conditions, can -
be determined by careful geologic work on the surface, and the third
by the drilling of a few test wells. Knowledge of the first and third
factors is absolutely necessary for a correct interpretation of what is
shown by the map of the surface structure. For instance, in an area
where two or more sands are productive the map may show produc-
ing wells on the anticlines along the steep slopes and also in the bot-
tom of the synclines, the productive area not appearing in any way
te conform to the structure; but if the top of the water in each of the

sands be taken into c0n51de1 ation it will be seen that the sand ploduc-
ing oil on top of the anticline is wet, the one from which the oil is
taken in the trough of the syncline is dry, and the one producing

. 8496—Bull, 318—07——2
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along the slope is saturated with water up to a certain level, with the
oil immediately above.

CONDITIONS NECESSARY TO DETERMINE SUBSURFACE STRUCTURE.

The geolorric structure of the oil-bearing stratum is an important
factor in the location of accumulations of oil and gas. The statement
has been previously made that under certain condltlons this factor
can be determined prior to the descent of the drill. It now becomes
necessary to consider what these conditions are, the reasons for the
same, and what steps are necessary for determining the structme of
a deep-lying oil sand.

The various rock formations which appear at the surface within
the Appalachian oil fields, as well as the underlying strata that have
been pierced by the drill, are of sedimentary origin—that is, they
were laid down-as sediments in a body of water.

The Appalachian oil fields occupy an area which was an inland sea
or gulf during the Devonian and Carboniferous periods. Into this
sea was washed the disintegrated and dissolved material from the
surrounding land, and this matertal was deposited on the sea bettom
in layers more or less parallel. The size of the inland sea did not
remain constant. From the geologic evidence it is plain that at some
periods the sea was increasing in area and depth and that at other
periods it was diminishing. This expansion and contraction of the
water-covered area probably was repeated many. times, and the sedi-
ments laid down in this body of water varied according to the con-
ditions of the sea. These deposits consist of shales, sandstones, lime-
stones, and coals.

Fine soft shale results from-the erosion of a much weathered and
deeply disintegrated land surface, and it is deposited in that portion
of the sea where the currents are slight and no longer have power
to transport fine particles. ,

Sandstone represents a deposit made in moving currents or along
shore where the motion of the water had power to wash out and

carry along the finer particles of material, leaving the coarser grains

to form sandstone.

Limestone may be formed in different ways. ‘The lime and mag-
nesia of the soil are washed out and carried to the sea in solution.
Myriads of animals living in the sea have formed their shells and
bones from the lime and magnesia in sea water and, on dying, left
large deposits of these materials, which have been cemented together,
forming limestones. Some plants of the sea cause a deposit of lime
about themselves. Limestone may be formed by precipitation from
the sea water. In these ways the great beds of limestone may have
been formed. Those limestones which carry marine forms, such as



THEORETICAL DISCUSSION. 19

shells, were probably laid down in still water and in smooth, even
sheets over large areas. For this reason they are probably the best
strata to be used as geologic markers for the formations.

-The coal beds represent the remains of vast swamps in which moss,

_ferns, and trees grew. These plants, on dying, fell into the water
and formed great beds of peat that later was compressed into coal.

Adjacent to the coal beds and at other horizons are found clays
and fire clays. Clay is of the same composition as shale, without its
bedding planes. Fire clays-are clays from which has been extracted
the more fluxible materials, presumably by the action of plant life.
The degree to which the easily fusible material has been extracted
determines the refractoriness of the clay. _ '

In studying a region of sedimentary deposits it is possible to reason
out with a fair degree of exactness what movements were taking
place in the earth’s crust at the time some partlculflr deposit was
laid down. As as example, it is interesting to consider what were
the conditions during the time of the forming of the great sand-
stone known in Ohio as the “ Berea grit” and in Pennsylvania as
the “ Thirty-foot shells.”

This sandstone extends from the v1c1mty of Wheeling, W. Va,,
to the west fully a third of the way across Ohio, to the north nenly
to the Great Lakes, and to the northeast almost to the line of New
York State. The thickness of the sandstone remains nearly con-
stant, being from 30 to 40 feet. It is composed of clean, fine-grained
sand of nearly uniform texture. The upper portion of the rock to
the depth of 18 to 20 feet is cemented probably by calcareous matter
into an impervious rock. This cap is generally present and in some
places has thickened to the full depth of the sandstone, making the
complete stratum impervious to oil and gas. Directly above the cap
to the Berea sand is a black shale, above which is shale of various col-
ors, which extends for some hundreds of feet to the next great sand-
stone, the Pocono or Big Injun, as named by the drilling fraternity.

A sandstone of the extent and uniform thickness of the Berea
could net have been laid down at one time. This sandstone must
have grown, being extended on its outer edge by the sea gradually
encroaching upon the land, the waves washing down and cleaning
the material of the shores, depositing as a beach the heavier par-
ticles and carrying the finer portions out into deeper water. The
rate of encroachment of the sea upon the land must have been slow
and regular, as the sand is found thoroughly cleaned and of almost
uniform thickness. The shore from which this sand was derived
was probably low and consisted of previously worked-over deposits.
From a bluff or rugged shore the broken pieces of rock would not be
of the same uniform size as the grains of the Berea sandstone. When
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the sand beach became submerged it received upon its upper surface

the calcareous deposits cementing it together, and later the full area
of the sandstone wds covered by the great shale deposits. From the -
conditions under which the Berea sandstone was deposited it 1s prob-

‘able that this stratum was not level when laid down, but had a gen-

eral dip seaward, the amount of which depended on the rate of sub-
sidence of the land area.

: POSITION OF SEDIMENTARY DEPOSITS WHEN LAID DOWN.

From the mode of deposition of sedimentary formations it is evi-
dent that originally the strata consisted of smooth, though not -
necessarily level, sheets.

It is possible to conceive of a coal bed growing by the rising of the
water of a sea, which extended the swamp farther inland while the
outer edge became too far immersed to allow of vegetable growth,
but coal beds were in all probability level when fonned

The Pittsburg coal, which covers an area of 6,000 square mlles,
carries within itself evidence of the level surface of the swamp in
which it was formed. Not far from the middle of this bed are two
small shale partings about 4 inches apart. The space between them
is called the “ bearing-in ” bench. These partings are characteristic
of the bed over a large area. They were formed by high water
which carried fine sediment into and over the swamp at two periods
not long apart geologically. As a large area received nearly the same
amount of sediment, the bed must have been formed in one vast
level swamp.

As each succeeding sedimentary deposit was laid.down in a smooth,
fairly even sheet upon the bottom of the sea the distance between beds
remains nearly constant over small areas; in other words, there is a
certain degree of parallelism between beds composing deposits of this
character.

The amount of material laid down by the action of the waves and
currents is not the same at all points, but may gradually thicken or
thin in any direction. This difference in deposition from point to
point prevents succeeding beds from lying perfectly parallel one with
another, but probably this variation is fairly regular and at a some-
what uniform rate. This rate of variation of the interval between
any two beds of rock may be determined if a number of measurements
of the distance between the two beds at different points in the area
under consideration can be obtained.

. If, however, at any period all or a portion of the area was above sea .
level, it no longer received sediment but was worn down by erosion,
which in some places may have removed only a little of the surface
rocks, but in other places completely removed the underlying forma-
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tions. In later periods when this surface was again submerged it
received other sediments, generally in equal amounts, and the upper
formations were laid down across it in approximately parallel layers,
but not necessarily parallel to the earlier-deposited formations. The
relation between the upper and the lower formations, under these con-
ditions, depends on the uniformity of the erosion and the absence of
any folding prior to the time of second submergence. This relation
is called an unconformity. In areas where it exists it is necessary
to have positive data with reference to the distance of the deep-lying
beds from the surface strata at many points in order to be able to
determine accurately the true structure of the lower formations.

SUMMARY.

From the foregoing considerations it becomes evident that certain
general geologic conditions should be known before undertaking the
'detelmlmtlon of the geologic structure of the oil-bearing sands flom
strata upon the sur f‘tce the first and most important belnor the possi-
bility of an unconformlty between the surface strata and the oil-
" bearing stratum.

From the nature of these deposits the coal and limestone beds
seem to be the most reliable surface strata from which to determine
the geologic structure.



CHAPTER IIL
METHOD OF INVESTIGATION.

FIELD WORK.

Geologic field work is not practicable in some portions of the Appa-
lachian region unless the area to be investigated is generally dissected
by erosion to a depth of 100 feet or more, bringing the outcrops of
different key strata to the surface.

Geologic work of this nature generally follows the making of care-
ful topographic surveys, such as are now being carried on by the
Geological Survey. In the topographic work, bench marks based

_on precise level lines brought from the sea are established. This is
done by means of primary level lines run in circuits, with a closure
restriction permitting an error of only 0.05 foot in the square root
of the linear distance in miles. These primary lines are run in such
a manner as to establish bench marks at intervals of not more than 6
miles from one another, leaving no point within the area distant more
than 3 miles from a permanent bench.

In carrying on the geologic work proper, level lines based on the
permanent benches were carried over each road and in many cases
up stream channels and along the crests of ridges, with an accuracy
of instrumental work that insures the closing of circuits with errors
of less than a foot. In the course of this work the elevation was
taken of outcrops of all beds that in any way could be recognized as
marking geologic horizons. As the elevation of each outcrop was
determined, its horizontal position was located on a topographic
map carried by the levelman.

This combination of geologic and topographic work results in a
mass of extremely accurate data for determining the intervals
between important beds of rock and also the geologic structure or
“lay ” of the rocks. o

For obtaining the vertical distance between well-recognized beds,
certain outcrops were selected whose elevations could be compared
directly. one with -another. Only such outcrops as are horizontally
near together were selected for comparison, except in cases where the
outcrop of.one bed could be compared with two or more outcrops of
another bed showing on different sides of the first exposure. The

22
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latter method was used to eliminate any error which might result
from the failure to make allowance for the dip of the rocks.

Level lines were run to the mouths of a large number of oil and gas
wells in the area, so that the elevations of the oil sands and other
beds of rock whose positions are recorded in the logs of the wells
could be determined, and from these elevations the distances and
degrees of parallelism that existed between the outcropping and sub-
surface rocks could be established.

CONSTRUCTION OF MAPS.

The work of making a map of a particular stratum lying at a
considerable depth below the surface consists of three distinct steps—
first, careful contour mapping of some prominent surface bed, called
the “key horizon;” second, the more difficult task of ascertaining
the distance between this key horizon and the producing oil sand
below and the amount and direction of the variation in this dis-
tance; third, the application of a correction to the surface mapping
equal to this convergence, so that lines drawn on this map connecting
points of equal elevation above the sea (contour lines) will show
the true shape,of the surface of the oil sand.

STRUCTURAL MAFP OF THE KEY IORIZON.

On the completion of the field work, as previously described,
the geologist had a topographic map of the area, on which the
horizontal location and the elevatzionv of the outcrops of different
marking strata are shown at hundreds of points. By a comparison
of these outcrops, the intervals between different marking beds were
obtained. One bed was selected as the key horizon, usually that out-
cropping over the greatest area. By adding to or subtracting from
the elevation of outcrops of other known beds the distance they have
been found to be below or above the key. horizon, the elevation of
that stratum was obtained at a great many points. By drawing
lines connecting the points of equal elevation, a contour map of
the key horizon was produced.

CONVERGENCE MAP.

A knowledge of the variation in distance between the key horizon
and the oil sand was gained from the records of wells in different
parts of the area, and without these records it would be impossible
to make any illustration that would show the form and position
of the sand, unless it were exactly parallel with the key horizon.

To make use of the well records and construct an actual map of
the oil-bearing sand the following method was employed: On the
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map of the structure of the key horizon were plotted all the wells
drilled within the area. As the elevation of the mouth of each of
these wells had been determined, the position of the key stratum with
reference to the mouth of the well was obtained directly from the
map, and with this information the distance from the key stratum
to the oil-bearing sand at this point was obtained from the record
of the well. , '

By making this computation for each well of which a reliable
record could be obtalned, the distance from the key horizon to the
oil-bearing stratum was obtained in different parts of the area. Gen-
erally this distance is not the same at different wells, but decreases
in one direction or the other.

The correction for the convergence between the key horizon and
the oil sand is applied by means of a mechanical drawing called a
“ convergence sheet.” This drawing was made on tracing cloth by
connecting the location of the o1l wells from which reliable records
had been obtained by straight lines. The lines were then divided
-proportionately to the amount of convergence found between the
two wells, so that each division on the lines would represent an
increased distance of 10 feet between the key stratum and the. oil- -
bearing sand. o

After all the lines connecting the different wells had been thus
divided the points that show an equal distance from the key stratum
to the oil sand were connected, and a drawing was built up that,
when placed over the map on which the elevation of the key stratum
was noted at many different places, showed directly what distance
should be subtracted from each elevation of the key stratum to make
it equivalent to the elevation of the oil sand at that point.

The regularity and uniformity of this mechanical drawing shows
whether it is possible or not to make a map of the oil sand that will
be of any practical value. If the distance between the 10-foot lines,
which are called isochor (equal space) lines, is regular and the
decrease is uniformly in one direction, a map of the lower sands can
be made practically correct. If, however, the distance from the key
horizon to the sand .decteases first in one direction and then in
another, the lines on the convergence sheet will run in circles and
show that there is little use in trying to interpret the structure of the
sand from a map of the surface structure. It can hardly be hoped
that the wells used have been located at the exact point of the great-
est distance between the two strata. In-all probability the resulting
convergence sheet is incorrect over limited areas.

The amount of convergence per mile is another condition to be
considered. If it amounts to 50 or 60 feet to the mile, there is little
probability that the resulting map of the sand will be correct within
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a limit of 20 or 30 feet. If, however, the convergence is only 10 or
20 feet to the mile, the resulting map should be of the same degree
of accuracy as the map of the surface structure.

In making maps of subsurface strata in areas that have not been
productive, most of the records used for making a convergence sheet
must be taken from “ wild-cat wells.” In certain cases it is difficult
to procure the records of such wells, and often the best. that can be
obtained is the depth, from memory, at which the sand was found.
Here is a source of serious error, for a mistake in this distance may
make the resulting map incorrect for a considerable distance about
the well. . :

In making a subsurface map, full knowledge should be had of the
well records used for constructing the convergence sheet, and if any
‘reliable records have been thrown out whose distances would change
the convergence sheet the reason for discarding them should be
given. In selecting the records for the construction of a convergence
sheet it is desirable to consider wells from which a good record is
obtainable and those that are located near the outcrop of an easily -
recognized surface stratum.

' MAP OF OIL SAND.

With the convergence sheet completed, the operation of making a
contour map of the oil sand was very simple. The tracing was placed
over the map on which are noted the elevations of the key horizon.
From each of these elevations the amount shown by the convergence
sheet was subtracted. This gave the elevation of a point on the oil
sand. DBy connecting the points of equal elevation by lines a contour
map of the oil-bearing sand was made.
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GENERAL GEOLOGY OF THE STEUBENVILLE
QUADRANGLE.

DESCRIPTION OF SURFACE.
LOCATION.

The entire area investigated is shown by the inclosed quadrangles
in the map, PL. II. This map represents the Appalachian oil fields
and shows the areas that have produced oil and gas.

The Steubenville quadrangle is located mainly in the eastern part
of Ohio, but extends to the east across Ohio River, including a part
of the West Virginia “ panhandle ” and a small strip about 1 mile
in width belonging to the State of Pennsylvania. The city of Steu-
benville is located near the middle of the quadrangle, and from this
place it takes its name.

TOPOGRAPHIC FEATURES.

The governing feature in the drainage of the Steubenville quad-
rangle is Ohio River. This stream crosses the quadrangle from
north to south almost in the middle. At fairly regular distance:
main tributaries flow into the river almost at right angles to its
course. The smaller runs, which furnish the water for the main
creeks, flow from the north and south, generally parallel with the
course of the river.

The upland surface between the streams is in. general from 400 to
500 feet above the main drainage lines. In most places the tops of
the hills have been worn off to a smooth oval surface, but near the
main drainage lines the ridges are narrower, the hill slopes are
steeper, and the streams flow in deep canyons. Tach small run has
eroded a deep channel in the soft sedimentary rocks, and in all parts
of the quadrangle the upland is greatly dissected.

-26
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GEOLOGIC FEATURES SHOWING AT THE SURFACE.c
SECTION OF ROCKS EXPOSED.

Upon the surface of the Steubenville quadrangle are exposed strata
that represent a vertical section of over 1,000 feet in the Pennsyl-
vanian series. This section consists of a part of the Washington, all
of the Monongahela, Conemaugh, and most of the Allegheny forma-
tions. The Lower Kittanning coal of the Allegheny measures comes
to view along Ohio River in the northern portion of the quadrangle,
while the Washington coal of the Washington formation lies near the
top of the highest hills in the southeast corner of the quadrangle.
Between these two limits are a number of beds that are easily recog-
nizable and of use in determining positions within the geologic sec-
tion. Most prominent among these are the Ames limestone, Pitts-
burg coal, Meigs Creek coal, Benwood limestone, Uniontown coal, and
Waynesburg coal. '

- KEY HORIZONS.

The base of the Pittsburg coal has been taken as the horizon upon
which to represent the geologic structure at or near the'surface. This
important bed outcrops in all portions of the quadrangle except in
an area east of New Cumberland, where an anticlinal dome has raised
its horizon a couple of hundred feet above the highest hills and the
coal bed has been eroded.

The Ames limestone of the Conemaugh formation exceeds the Pitts-
burg coal in its area of outcrop, This limestone and the Pittsburg
coal have furnished most of the information for the plotting of the
surface structure. The Lower Kittanning coal was used along Ohio
River in the northern half of the quadrangle, and the Sewickley
(Meigs Creek) coal in some portions of the southern half.

In order to make use of these beds in determining the geologic
structure of the Pittsburg coal, careful measurements were made of
the intervals between them in as many places as was possible.

MEASUREMENT OF INTERVALS BETWEEN KEY HORIZONS.

The interval between the Pittsburg and the Lower Kittanning
coals was not obtained by direct measurement. The distance of the

¢ In this paper the names of oil sands and other beds that are known only through the
exploration of the drill are those commonly used by the well drillers. Many of these
names are fanciful, but they have come into common use throughout the oil fields, and
for that reason are used in this report. In most cases the equivalent geologic names are
. also given, so that the reader is enabled to correlate with the Same beds where they show
in outcrop.
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Lower Kittanning coal below the Ames limestone was determined by
direct measurement only in a few places. By comparison, however,
of the elevations of other coals of the Allegheny formation at some
places with the elevation of the Ames limestone and at others with
the elevation of thé Lower Kittanning coal, the interval was found
to be 473 feet. The probable error of this determination is less than -
10 feet.

A number of direct comparisons of the elevations of the Ames
limestone and the Pittsburg coal were made. At other places the
interval between these beds was ascertained by comparing the eleva-
tion of a given point on one stratum with the elevations of two or
more points on the other stratum. This interval was measured at 32
different places, with an average result of 219 feet. The largest inter-
val obtained was 231 feet and the smallest 201 feet. :

The Meigs Creek coal outcrops in three-fourths of the quadrangle.
The elevation of this coal was compared with that of the Pittsburg
coal at 24 different places, with the average result for the interval of

.103 feet. The largest interval obtained was 113 feet and the smallest

94 feet.

The results of these measurements of intervals between the different
strata indica.te' that it is practicable to map the surface rocks of the
Steubenville quadrangle so that the vertical position of any point
shall not be in error more than one contour interval, or 10 feet, and
also that this is about the limit of exactness that can be acquired when
more than one surface stratum is used in determining the structure.

CONTOUR MAP OF PITTSBURG COAL AND STRUCTURE.

After reducing all determined elevations on the various key rocks
to equivalent positions on the base of the Pittsburg coal and connect-
ing by lines the points of equal elevation, the contour map (Pl IIT)
was produced.” The contours printed in green on the topographic
base of the Steubenville quadrangle represent the surface structure.
The small crosses of the same color, with numbers adjacent, show at
what point spirit-level elevations were -obtained on some known
stratum, and the crosses which are underlined show the points where
the elevation of the Pittsburg coal itself was obtained.

The rocks of the Steubenville quadrangle have little regularity of
structure. They form parts of two structural basins and a portion
of the anticline which divides them. The most prominent feature
is this anticline, which culminates a little east of New Cumberland.
Here the rocks rise in a dome nearly 300 feet above their general
position in the surrounding region. The slopes are steep to the east,
south, and west. This feature is named the New Cumberland
anticline. ‘
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From the south end of this anticline a structural nose puts off toward
Paris, Pa., whence it extends southward along the Pennsylvania-
West Virginia line, ending south of Colliers Station in a terrace
which has been called the Collier terrace.

From the southwest end of the New Cumberland anticline another
nose passes through a very low saddle and connects with the main
anticline of the Cadiz quadrangle. Two miles west of the village of
Wintersville the beds are nea1ly level and form what is called the
Wintersville terrace. .

The main syncline of the area, known as the Mingo syncline, enters -
the quadrangle near the southeast corner and extends northwestward
to the town of Mingo Junction, where it swings to the north toward
Hollidays Cove. The trough rises rapidly after passing the mouth
of McMahan Run and soon attains the general level of the adjacent
structure.

In the northwest corner of the quadrangle is the end of a synchml
basin which extends into the quadrangle from the north. This is
called the Somerset syncline, after the village of New Somerset, in
the Wellsville quadrangle. - Besides these main features there are a
number of local basins and some anticline noses or terraces which are
not of enough importance to deserve distinctive names. '

GEOLOGIC FEATURES BELOW THE SURFACE.
SOURCE OF INFORMATION.

A knowledge of conditions below the surface is obtained from the
logs of shafts and wells. Some logs are recorded in great detail, but
in most of them only the strata that are of importance to those who
are drilling are noted. The sandstones are the formations that in-
terest the oil and gas drillers, but if they have not previously pro-
duced either oil or gas their positions are noted only by “string
measurement.” In this- method a string is tied around the main
_cable which holds the drilling tools at the top of the bull wheel.
The distance over the crown pulley to the mouth of the well on the
derrick floor is measured, or assumed to be 160 feet. ;When the string
has gone over the crown pllley and entered the hole, a second string
is attached at the bull wheel. When the driller desires to know the
depth of a particular bed of rock in which the drill is working, he
multiplies 160 feet (or the measured distance) by the number of
times strings have entered the hole and to this product adds the dis-
tance which the last string has moved up the derrick.’

When a sandstone is reached in which oil or gas is expected to
oceur, its position below the mouth of the well i$ carefully measured
by a steel tape. If the string and tape measurement were both
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recorded, the error of the string measurement would be known and
could be adjusted back through the other formations.

CONVERGENCE BET\VEEN ‘BEDS.

In the Steubenvﬂle quadrangle the sandstones of the Alleghenv
formation are present, but since they have produced no oil or gas "
little attention is paid to them. The Salt sand and Big Injun are
the formations usually noted in the records.

A feature of great importance to those interested in making a map
of the Berea sand is the varying distance between it and the Pitts-
burg coal. To illustrate this and show where it takes place, the
records of six wells have been plotted and are shown on Pl IV.
These wells are located in nearly a straight line across the quadrangle
from north to south. The first well (No. 11¢) is one-half mile west
of Knoxville. The second well (No. 53) is a little more than 1 mile
south of the first. The third (No. 114) is 3 miles south and a little
east of the second. The fourth well (No. 407) is nearly 7 miles in a’
direction south by a little east from the third. The fifth well (No
466) is out of line, being 5 miles in'a southwest direction from the
fourth. The section of this well is included for the reason that it
shows the limestone at the top of the Big Injun sand: The sixth
well (No. 479) is at Wellsburg, 44 miles south and a little east of
well No. 407. The records are so placed that the position of the
Ames limestone is on a horizontal line.

The position of the Ames limestone is not noted in the records of
these wells. Its elevation, however, was determined by outcrops close
to the wells. In well No. 11 the top of the Berea sand is 1,113 feet
below the Ames limestone. This distance increases in each well to
the southeast across the quadrangle, being 1,405 feet in well No. 479..
This shows an increase in the interval between the Ames limestone
and the top of the Berea sand of nearly 300 feet. This change is
mostly accounted for by the increasing interval between the top of
the Salt sand and the bottom of the Big Injun sand. As previously
stated, an unconformity exists at the base of the Salt sand. In the
northwestern part of the quadrangle all of the Greenbrier limestone
and part of the Pocono or Big Injun sand ‘had been removed by ero-
sion prior to the time of the second deposition; in the southeastern
part some of the limestone and all of the Pocono sandstone remain.

An allowance for this difference of interval between the key stratum
and the producing oil sand must be made in determining the structure
of the oil sand. This has been done by means of the convergence
sheet shown in PL. V.

« The numbers given in connection with references to wells indicate the corresponding
numbers on the maps.
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CONVERGENCE SHEET,

The method of construction and use of the convergence sheet has
~ been described on pages 23-25. The records obtained from each well
from which the convergence sheet is made are given in Part II of
this volume (pp. 99-113). It is here necessary only to consider two
records, which were obtained but not used for the following reasons:

Well No. 147 is on the farm of Joseph Sapp, on Croxton Run. It
is 1 mile west of well No. 149 and 2 miles east of No. 71. The eleva-
tion of the mowth is 1,063 feet. The Ames limestone outcrops a short
" distance from the well at an elevation of 1,009 feet, or 44 feet below
the mouth of the well. The Berea sand is recorded in the log at
1,000 feet. This gives a distance of 956 feet from the Ames limestone
to the Berea sand and 1,178 feet from the Pittsburg coal to the
Berea. This distance seems too small by nearly 200 feet. The well
was drilled below the Berea sand and to a depth of 1,455 feet. Red
rock is noted in the log at 280 feet below the Berea. This is 120
feet greater than the interval between the Berea and red rock in well
No. 149. This abnormal interval indicates that there is some mis-
take in the position of the Berea as given by the log. For this
reason the well was not used in making the convergence sheet.

Log of Joseph Sapp well (No. 147).

Top. Bottom.

Feet. Fect.
Limestone and red rOCK ...oovnomee i e
L Te 10 ) < R 100 ¢ 150
£ P O ... 150 300
Salt and red FOCK . ... it ... 300 700
Sandstone (showed blacik OM) ... 700 780
Slate ... . 780 1,000
Sand, Berea......... . 1, 000- 1,040
Slate and hard shells 1,040 1,320
Redrock............ . 1,320 1,830
N T i 1,330 1,340
Shale bIaCK. .. ... e 1,340 31,455

Well No. 488 is on the farm of Sophie Wright, south of Colliers
Station. The Berea sand is reported in this well at a depth of 1,490
feet. The elevation of the well mouth is 1,067 feet. The Pittsburg
coal outcrops near the well at an elevation of 1,137 feet, or 70 feet
above the mouth of the well.. According to the record of this well
the Berea sand is 1,560 feet below the Pittsburg coal. The well is
within the triangle made by wells Nos. 485, 491, and 295. Well No.
485 found the Berea at 1,600 feet below the Pittsburg coal; well
No. 295 of the Burgettstown quadrangle found it at 1,637 feet,
and well No. 491 at 1,634 feet. These distances arve all greater than
that found in well No. 488. As the well was carried to the lower
sands, 1t is thought there may have been a slight error in the meas-
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urement to the Berea. The log, therefore, was not considered in

- making the convergence sheet.

Log of Sophie Wright well (No. 488)..

' Top. Bottom.
. Feet. Feet

Casing .......... St e eaareesttaanaecntesttaenieneiacianetotsaseanteteanaaanannaanran 850 |oernrunnnn
Sand, Big Injum, bottom. . ..cu.veeerieieaernserniancasancancssncanns SR 1,160 |..........
SANA, BEreA. . eetiiiiiriiieitneranrecsenaccascssssennansscsssssssscnsnasnnnaconanns 1,490 1,510
REA TOCK . ..t iii ittt ciiiaieceenaeceetasrnncnasraseanssensasnnscacnnsnnnnn 1,790 |.ooeennenn
No Hundred-foot sand. :
No Thirty-foot sand.
No Gordon sand.
Sand, Fourth .......iiiiiiiiiiiiiieeiannnn e eaeeaceessacctestecteranananasenraneans 2,160 |-.........
LT A 1T S 2,205 2,215
B K01 7T (25 0] 7« D PR PUPP NP 2,225

No- other data have been discarded in forming the Steubenville
convergence sheet. Wells have been selected so as to control the
territory as well as possible. . Those whose mouths were near some
known stratum were selected so as to avoid any error in the inter-
val which might arise from incorrect contouring of the surface
structure. -

The convergence sheet is the key to the map of the underground
stratum, and should be_studied carefully by anyone intending to
use the map of the oil sand. The result in the Steubenville quad-
rangle is considered fairly satisfactory. The wells are evenly dis-
tributed over the sheet and produce isochor lines that are fairly
regular. The distance between these lines increases regularly to
the southeast. In one portion of the map, however, the isochor lines
are too close together for good results on the lower sands. This
area lies in the northeast corner of the quadrangle, over the Turkey-
foot oil pool, and extends to Ohio River across the south slope of

. the new Cumberland anticline. Here the increasing divergence is

nearly 50 feet to the mile. An increase at this rate would require a
large-scale map and many check wells to obtain accurate results on
the lower sands. ,

In the construction of the map of the Berea sand of the Cadiz
quadrangle ¢ a convergence sheet, governed along the east edge by
the records of wells Nos. 221 and 228 of the present report, was
used. The difference in interval at these two wells was divided pro-

- portionately over the distance between them. Since that map was

made two other wells (Nos. 145 and 402) have been drilled in' the
Steubenville quadrangle near the line of the Cadiz quadrangle.
These wells show that the interval increases more rapidly at the
south than at the north. Owing to this new information, the con-

a Griswold, W. T., The Berea grit oil sand in the Cadiz quadrangle, Ohio: Bull. U. 8.
Geol. Survey No. 198, 1902, Pl, 1, ’ ) ’
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tours on the Berea sand between these two wells will not coincide
with those published on the map of the Cadiz quadrangle.

DISCUSSION OF CONDITIONS AS SHOWN BY MAP OF BEREA SAND.

POSSIBILITY OF THE EXISTENCE OF OTHER PRODUCTIVE SANDS.

In the Steubenville quadrangle oil and gas are derived principally
* {from the Berea sand. (See Pl. VI.) The Salt sand has produced
some gas (see p. 35) and the Big Injun a little oil, but practically-
the area may be considered as “a one-sand district.” The lower
sands of the Venango oil group probably are not present in any por-
tion of this quadrangle, except along the southeastern quarter. Well
No. 149, on Croxton Run, was drilled 250 feet below the Berea and
reports no sand. The record of well No. 147, previously given,
extends 415 feet below the Berea and reports no sand. Well No. 405
was put down near Fernwood with the avowed purpose of drilling
for the lower sands. It reached the Berea at 1,288 feet and was
continued down to a depth of 3,000 feet and reports that only
“ markers ” of the lower sands were found. On the east side of the
quadrangle well No. 488, south of Colliers Station, was drilled 735
feet below the Berea. Its record shows no Hundred-foot, Thirty-
foot, nor Gordon, but does include the IFourth and Fifth sands. ‘
Well No. 478, on Cross Creek, produces gas from what is probably
the Hundred-foot sand. The record obtained did not give the posi-
tion of the Berea sand, but from the interval of the producing sand
below the Pittsburg coal it is evidently below the Berea. This pro-
ducing sand may extend some distance farther west, as no tests for
the lower sands have been made between this point and Fernwood.

TUPPER LIMIT OF SATURATION.

The major portion of the Steubenville quadrangle is within the
same structural basin as the southeastern part of the Cadiz quad-
rangle. Owing to this fact, the line of complete saturation in the -
two quadrangles should be about the same. In the Cadiz quadrangle
this line is at an elevation of about — 280 feet, or, as the contours
are numbered on the map of the Steubenville quadrangle (P1, VI)—
from a datum plane 1,000 feet below sea level—at an elevation of
720 feet. The wells of the Island Creek pool produced salt water
and are the highest wells that may be spoken of as salt-water wells.
In them the elevation of the sand is from 730 to 770 feet, indicating
that in the Steubenville basin the line of complete saturation is some-
where near the 750-foot contour.

3496—Bull. 318—07——3
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DESCRIPTION OF OIL POOLS.

In the description of the structure and oil accumulation the writer
will take the opportunity of pointing out what appear to be favorable
conditions for the extension of existing pools or the location of new
ones, but in doing so he simply expresses an opinion as to conditions
and in no way prophesies oil or gas production.

TURKEYFOOT POOL.

The New Cumberland anticline, being the most prominent struc-

tural feature of the quadrangle, is deserving of first consideration.
The top of this anticline is above the line of complete saturation. If
at some former period the water line was at a higher level, it would
have caused the oil to accumulate at the top of the anticline, and with
the gradual lowering of the water level the oil would have followed
it down unless caught by small terraces or impervious rock. This
seems to be the condition on the east side of the New Cumberland
anticline. Here oil pools occupy the steep eastern slope as far down
as its base or the present water line. The governing factor in the
location and production of these pools seems to be the condition of the
cand. - .
The Turkeyfoot pool was the first to be developed in the quad-
rangle. It is probable that many more wells have been drilled than
are shown on the map. A large number have Been abandoned and
all traces of them effaced. Since the first discovery of oil at Turkey-
foot there have been periods when the price of oil was very low.
During such times many wells that did not pay a profit, but were
not yet exhausted, were abandoned.

No records were procured of wells Nos. 275 to 279. It was
learned, however, that these wells produced some oil and large
quantities of salt water. The drilling was probably extended from
well No. 275 in a northwest line in the hope of getting out of the
water area. This result would have been better accomplished had
the development been extended to the west or southwest instead of
to the north.

KNOXVILLE POOL,

On the west side of the New Cumberland anticline oil is found
in the flat at the base of the steep slope. Theoretically this is a
correct location for oil territory. All of the area lying between
Knoxville, Osage, and Island Creek post-office should be productive
territory. In many places, however, it has been found barren, owing
to the hard and impervious condition of the sand. The most prob-
able area in this locality not yet prospected seems to be south of well
No. 10, where the structural conditions indicate good territory -as
far as the village of Osage.
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ISLAND CREEK .POOL.

+ Wells Nos. 114 to 170, with few exceptions, represent the Island
Creek pool. The western limit of this pool seems to be pretty well
determined by dry holes Nos. 142, 143, and 144, which are all on
the theoretical extension of the pool in that direction. Well No. 145
is a fair “ gasser ” in the Berea sand. Since the 750-foot contour of
the sand passes one-half mile southeast of the well, the conditions
seem to be favorable for a water-line accumulation of oil at this
point. The east end of the Island Creek pool has extended up the
- structural slope higher than would be expected. From the vicinity
of wells Nos. 114 and 115 the producing territory should extend due
east, south of the village of Pekin, and on to the headwaters of Little
Island Creek, across Browns Island, and north of Braithwaite sta-
tion. The writer does not intend to predict that oil will be found
to this extent, but to imply that the area is favorable, since the
location is about the top of the completely saturated area of the
Berea sand. From this line northward the sand rises rapidly. It
is to be expected that the oil would accumulate at the base of the
anticlinal dome on the south, as it has on both the east and west. A
small amount of oil has been procured in wells Nos. 387, 388, and 389.
If development from these wells had been extended a little north of
west instead of in a north-south line, the probabilities are that the
results would have been favorable.

BLUCK. POOL.

The Bluck pool in Island Creek township is the latest discovery
in the Steubenville quadrangle. To the north and east it is limited
by gas wells and dry holes. The structural conditions are such as
to indicate the extension of the pool due west.

‘WINTERSVILLE TERRACE.

Two miles northwest of the village of Wintersville is a structural
terrace, which presents a favorable location for oil. The top of
this flat is below the line of complete saturation. The oil should,
therefore, be on the top level of the terrace. Well No. 517 pro-
duced large quantities of salt water. No positive information was
obtained with reference to well No. 518, though it was reported dry,
but theoretically its location seems to be good. The best location
seems to be between Nos. 518 and 402.

GAS WELLS NOT FROM THE BEREA SAND.

Wells Nos. 400 and 401 are represented on the map of the Berea
sand. They were not, however, drilled to that sand. In the Salt
sand a heavy flow of gas was encountered through .which it was
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impossible to drill. The wells were therefore shut in and the tools
moved to the location of well No. 402, which was carried through to
‘the Berea sand with unfavorable results.

GOULD AND MINTYRE,

The Gould and MclIntyre pools, in‘the southern part of Cross
Creek Township, lie at the same elevation along the strike of the
formations. They are probably accumulations caused by small ter-
races. This is shown by the contours on the Gould pool. The 470-
foot contour passes through the center of the McIntyre pool- and
therefore destroys the semblance to a terrace as represented by the
contours, though the records show that the elevation of the sand is
nearly the same in most of the wells in this pool. To the northeast
of the Gould pool are two wells (Nos. 411 and 412) which produced
some oil and large quantities of salt water. Well No. 410, to the
northwest of these, was dry, owing to the poor sand. Between these
wells 1s a very small area that appears to be favorably located and
may prove to be productive territory.

COLLIER TERRACE,

South of Colliers Station two wells have been drilled which showed
indications of gas in the Salt sand. South of these wells the struc-
tural conditions are favorable for either oil or gas.



CHAPTER IV.

GENERAL GEOLOGY OF TILE BURGETTSTOWN QUAD-
RBANGLE.

DESCRIPTION OF SU_RFACE.
LOCATION.

The Burgettstown quadrangle joins the Steubenville on the east,
lying between 80° 15 and 80° 30" west longitude and 40° 15" and 46~
30’ north latitude. Most of the area covered by the quadrangle is in -
Washington County, Pa. A small part of Beaver County is included
along the north edge and a portion of Allegheny County in the
northeast corner. Burgettstown, from which the quadrangle receives
its name, is situated on the Pittsburg, Cincinnati, Chicago and St.
Louis Railway, near the center of the quadrangle. ‘

4 .
TOPOGRAPHIC FEATURES.

The streams of the quadrangle are all tributaries of Ohio River,
but they flow in various directions to reach this stream. Raccoon
Creek, whose two main branches rise in the southern half of the quad-
rangle, flows divectly north through the middle of- the northern half. .
On both sides of this stream are main dividing ridges, from which
the waters flow in both directions—on the east to Chartiers Creek,
and on the west direct to Ohio River.

All the streams have cut deep valleys, between which are rounded
hills whose summits reach from 200 to 300 feet above the main valley
levels. The complete dissection of the surface by the smaller streams
presents favorable conditions for geologic work.

GEOLOGIC FEATURES SHOWING AT THE SURFACE.
SECTION OF ROCKS EXPOSED.

The surface of the quadrangle is composed of the Conemaugh,
Monongahela, and Washington formations. The total section ex-
posed is about 750 feet. In the northern half the surface outcrop is
about equally divided between .the Conemaugh and the Monongahela
formations. In the southern half little of the Conemaugh formation

37
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is exposed, by far the larger part of the surface being occupied by
the Monongahela, which, however, toward the south passes below
water level and is succeeded by the Washington formation.

KEY HORIZONS AND INTERVALS.

Within the formations exposed are a number of easily identifi-
able beds that make excellent guides by which to follow the geology.
Of these the Pittsburg coal is by far the most prominent. Its base
has therefore been selected as the key horizon upon which to show the
surface structure. This coal shows in outcrop in all of the northern
half of the quadrangle, except a small area in the northwest corner.
Throughout most. of this section the outcrop appears at enough
places to furnish sufficient data for complete structural work. South
of the Pittsburg, Cincinnati, Chicago and St. Louis Railway the dip
of the formations carries the coal under cover a short distance from

the railroad. It appears again on Chartiers Run and Westland Run |

in the southeast corner and on Cross Creek in the southwest corner.

Below the Pittsburg coal the principal marking stratum is the
Ames limestone, which occurs near the middle of the Conemaugh
formation. This limestone outcrops in the valley of Raccoon Creek
from the north edge of the quadrangle to the mouth of Brush Run,
also in Harmon Creek and Aunt Clara Fork of Kings Creek, but
was not noted on Kings Creek. The conditions are not favorable
for measuring the interval between the Ames limestone and the
Pittsburg coal within the. Burgettstown quadrangle. This distance
as determined in the Steubenville quadrangle to the west varies from
919 to 224 feet, and in the Beaver quadrangle to the morth it is
about 230 feet. These intervals were accepted along the borders of
the quadrangles. :

The Monongahela formation has a number of members that may
be used as key rocks. The Sewickley and Uniontown coals at the
bottom and top of the Benwood limestone are available for this
purpose. They were little used, however, owing to the fact that
both of these coal beds are small and their outcrops inconspicuous.
Although small, the coals are usually present and they were identi-
fied in a number of places. The Sewickley coal is about 102 feet
above the base of the Pittsburg, and the Uniontown coal is from
206 to 222 feet above the same horizon. _

The two beds in the lower section of the Benwood limestone called
the Dinsmore and Bulger limestones, which are described in the
chapter on stratigraphy in Part IT of this paper (pp. 69-70), are
the best marking strata in the middle of the Monongahela forma-

tion. These two beds have been employed more extensively in

T
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determining the structure of the rocks than any other member
except the Pittsburg coal. On the east side of the quadrangle, south
of the Pittsburg, Cincinnati, Chicago and St. Louis Railway, the
Bulger limestone is an excellent guide as far south as Cherry Run,
‘1150 through the southern part of Mount Pleasant Township. In
the western part of the quadrangle south of the railroad the Dins-
more is more prominent than the Bulger limestone, but the latter
is present, and was used in many places.

Many comparisons of elevations were made for determining the
distance of these two beds above the Pittsburg coal, with the follow-
ing results: In Jefferson Township the Dinsmore bed is 138 feet
and the Bulger bed 167 feet above the base of the Pittsburg coal; in
Smith Township the Dinsmore bed is 132 feet and the Bulger bed
155 feet above; in Mount Pleasant Township the Dinsmore bed is
140 feet and the Bulger bed 165 feet above.

The Waynesburg coal, at the top of the Monongahela formatlon,
maintains a fair thickness in all parts of the quadrangle except in the

central part of Mount Pleasant Township. This coal is in Smith
Township, 264 feet; in Mount Pleasant Township, 270 feet; and in
Jefferson Township, 278 feet above the base of the Pittsburg coal.
In the Claysville quadrangle, south of Burgettstown quadrangle,
this interval was determined from well records to be about 290 feet
near the north edge. In view of this fact an interval of 285 feet
was used along the south edge of the Burgettstown quadrangle.

In the Washington formation the Waynesburg “A” and “ B ” coals
are guides to the stratigraphy. They were, however,. little used for
determining the surface structure except in a limited area east of
Hickory.

The Washington coal is the best marker between the Waynesburg
coal and the Upper Washington limestane. This coal was used
largely in determining the geologic structure in the middle of the
southern half of the quadrangle. The distance of the Washington
coal above the Pittsburg coal in Smith Township was determined by
well records to be 364 feet. In Mount Pleasant Township the
Washington coal averages 108 feet, and in Cross Creek Township
107 feet abovc the \dell]esbum coal.

PROBABLE ERRORS TN MEASUREMENT OF INTERVALS.

An examination of the results of these measurements shows a
gradual increase in the intervals from north to south. This increase,
" however,.is not large enough to demand the averaging of measure-
ments taken in different parts of any one township.

In the measurements of the distance between the different strata,
a range of 20 feet was found in the intervals. . This range was
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remarkably constant, being the same for short distances as for long
distances. Thus the variation of interval between the Pittsburg coal
and the limestone closely underlying it is nearly 20 feet, and the
range of intervals between the Pittsburg coal and the Bulger limestone
and between the Pittsburg coal and the Waynesburg coal, distances
“of 165 and 270 feet, respectively, is about the same. With a range of
results of 20 feet, the average is probably correct within 10 or 15 feet.
The limit of error, therefore, in the map showing the structure of
the Pittsburg coal should be within 10 or 15 feet at points where
outcrops were located. Between such locations the difference of
elevation is spaced in by the contour lines, the correctness of which
depends on the number of located points. - About 600 geologic loca-
tions were made in the quadrangle, the positions of which are shown
on the map (Pl VII). Three small areas are noticeably deficient in
information. The apparent absence of the Ames limestone on Kings
Creek and the uncertainty regarding the identity of the coul bed there
exposed leave a number of square miles without reliable data. In a
small area near and to the north of Bavington the Ames limestone is
not exposed, and the hills are not high enough to catch the Pittsburg -
coal. This small area could be easily spanned by contours were it
not for the fact that the coal on the west side of the creek is in a
syncline and that to the east nearly on the crest of an anticline, there
being a difference of 60 or 70 feet in the elevations. Owing to
this absence of outcrops of marking strata the east side of the
syncline is not well defined. In the main synclinal trough southeast
of Cross Creek the located outcrops are good, but few in number.
The map of this area could be improved by level work off the roads,
but the present work did not seem to warrant this expense. With
these exceptions the representation of the surface structure shown on
P1. VIL is believed to be fully up to the contour limit of accuracy.

- STRUCTURE.

The geologic structure represented by the contour lines on P1. VII
brings out promlnently the results of the two systems of folds that
are present in the Burgettstown quadrangle. These systems are at
right angles to each other, with strikes a little east of north for the
major system and north of west for the minor system. The com-
pression in an east-west direction has formed anticlinal ridges and
synclinal troughs, whereas the compression in a north-south direc-
tion has formed hardly more than monoclines and terraces, with the
strong dips of the monoclines to the south. The combination of
these two systems has formed a number of domes, terraces, dnd
basins.
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The most important structural feature of the quadrangle is the
Burgettstown syncline. This' trough enters the quadrangle at the
south edge, east of West Middletown, and extends in a direction
about due north nearly to the north edge of the quadrangle. Here
the trend changes to northeast. This syncline has.been broken by
the east-west, folding into three important structural basins in this
quadrangle. The northernmost is at Five Points, where the cross-
ing of a shallow syncline in an east-west direction forms a basin of
considerable extent. The next basin to the south is at the bottom
of the most pronounced east-west break and in the line of the Bur-
gettstown syncline. This basin is named from Cross Creek village,
although the center of the basin is over a mile to the east of the
village. Near the south edge of the quadrangle is the third basin,
which extends into the Claysville quadrangle. The center of the
basin is a little to the east of West Middletown, on the south fork
of Cross Creek. Tt is called the West Middletown basin.

Two important domes rise ot the east side of the Burgettstown
syncline. One of them, called the Candor dome, is located north of
the village of Candor. The rocks rise steeply through a distance of
over 100 feet from the east, south, and west toward the center of
the dome, but to the northwest the descent is gentle, the total amount .
~ being about 30 feet. The Westland dome, at Westland, in the south-
east corner of the quadrangle, is a small but pronounced feature
from which the rocks descend in all directions.

On the west side of the quadrangle from Eldersville southward the
rocks remain comparatively high as far as Cross Creek. This pro-
duces an anticlinal nose, on the end of which is a very low dome,
called the Gillespie dome.

GEOLOGIC FEATURES BELOW THE SURFACE.
CONVERGENCE SHEET.

As has been previously stated, the convergence sheet is the drawing
on which the final map of the sand depends, for with its completion
the map making becomes a mechanical operation, in which judgment
forms only a small part. The convergence sheet should be carefully
studied and thoroughly understood before any actual drilling opera-
tions which are suggested by the representations of the map are
undertaken. :

The convergence sheet of the Burgettstown quadrangle is made
from the records of 60 oil wells whose positions are fairly well distrib-
uted over the quadrangle. Most of the records accepted are direct
steel-tape measurements to the Hundred-foott sand, but where the
Hundred-foot is absent or where the gas and oil comes from lower
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sands the steel-tape measurement to some other sand has been taken
and the average distance that the Hundred-foot sand is known to be
above or below this sand subtracted or added to obtain the interval
for use on the convergence sheet. This method has been employed
in the northwest corner of the quadrangle, where the Berea is the
lowest sand reached by the drill and where the Hundred-foot sand
is probably not present. To the recorded distance of the Berea below -
the surface in this area 190 feet has been added. This interval is

obtained from a number of records of wells in the Steubenville quad-

rangle, which show the distance of the Berea above the “red rock,”

also from records of wells in Jefferson township, in the Burgettstown

quadrangle, which show the Hundred-foot shells or Berea sand above

the “ red rock ” and the Hundred-foot sand below the “ red rock.”

In the McDonald pool, on the east edge of the quadrangle, and in
the Westland gas territory, most of the oil and gas comes from the
Gotdon sand and the Fifth sand. By a comparison of a large num-
ber of records from this territory, it is found that the Gordon lies
from 195 to 220 feet below the Hundred-foot, with an average dis-
tance of®210 feet, and that the Fifth sand averages 119 feet below the
Gordon, or 329 feet below the Hundred-foot. These figures have
been used in reducing measurements to the Gordon or Fifth sand to
measurements to the Hundred-foot_sand.

For the northeast corner of the quadrangle better results could be
obtained if more well records were employed in the construction of
this part of the convergence sheet. Many wells have been drilled in
this locality and the elevations of the mouths of most of them were
obtained, but all efforts to procure the records of these wells have been
without success. _

The convergence sheet is shown upon Plate VIIL. This illustration
is printed upon transparent paper, so that any new information ob-

tained may be added, and the drawing then used to correct the map
of the Hundred-foot 011 sand. The data from which the convergence
sheet was made are given in detail in Part IT (pp. 132-148).
The irregularity of convergence between the Pittsburg coal and the
Hundred-foot oil sand in the Burgettstown quadrangle, as shown on
. PL. VIII, is not favorable for detailed mapping of the sand. There
is a difference 0f9200 feet in the interval between these two members.
This could be easily taken care of were it a gradual increase from one
corner of the quadrangle to the other, but the well records show an
area of small interval, which extends in a northwest-southeast direc-
tion across the southern third of the quadrangle, and from this area
the coal and sand diverge in all directions. The determination of
the exact location of the area of lesser interval is difficult. It can
hardly be assumed that the wells have been drilled at the exact points
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of least interval; nor is it probable that the convergence is 1egul¢u
between these w ells and adjacent wells.

As has been stated, the area of small interval is in the southern
third of the quadrangle. As determined, it extends from the vicinitvy
of Cross Creek village in a southeasterly direction toward Hickory,
and thence on to Westland. The data for this location are furnished
by four complete records of the following wells: Well No. 832 shows
a distance of 1,748 feet between the Pittsburg coal and the Hundred-
foot sand; well No. 630, an interval of 1,747 feet; well No. 649, an
interval of 1,750 feet, and the Parkinson well, No. 661, 1,760 feet.
These records are given in detail on pages 137-141.

It will be noted that in the Miller well (No. 630) the Thirty-foot
sand occurs at a distance of 100 feet below the Hundred-foot, and
the Fifth sand at a depth of 419 feet below the Hundred-foot. No
Gordon sand was noted in this record. In the Lyle well (No. 649),
drilled by the same company, the Thirty-foot sand was found at 101
feet, the Gordon at 320 feet, and the Fifth at 430 feet below the
Hundred-foot sand. These records show an excess in the interval
between the Hundred-foot sand and the Gordon sand of about 100
feet. This would indicate that the Hundred-foot sand has risen in
the general ‘section, reducing the interval between it and the Pitts-
burg coal and increasing the interval between it and the Gordon sand.
This fact, if proved, would be interesting, but for the reason that few
wells have been drilled below the Hundred-foot sand there are not
sufficient data to establish it.

The increasing interval to the northeast from the Pry, Miller,
and Lyle wells 1s not a sudden break, but a gradual increase; not
probably as regular as is represented by the convergence sheet, but
with some degree of regularity. This is shown by a line of wells
through the Burgettstown oil field from Cherry Valley to the valley
of Burgetts Fork. In these wells the distance from the Pittsburg
coal to the Hundred-foot sand increases to the northeast.

OIL. AND GAS SANIS.

Below the surface of the Burgettstown quadrangle are found most
of the sands from which oil and gas have been produced in western
Pennsylvania. The Murphy sand, although probably present, is
not mentioned in the well records examined and has produced no
~oil or gas within the area. The first two sands below the Pittsburg

coal that are noted in the well records are the Little and Big Dunkard.
sands. They are not productive in any portion of the Burgettstown
gquadrangle and are noted in but few of the well records. These
sands are the equivalent of the two parts of the Mahoning sandstone
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of the Conemaugh formation. The top of the Big Dunkard, or
lower sand rock, is about 425 feet below the Pittsburg coal.

Next below the Big Dunkard is a sand 35 to 100 feet thick that has
produced gas in different parts of the quadrangle, and is named by
the drillers and operators the ¢ Gas” sand. Its geologic position is
in the Allegheny formation, and it probably corresponds with the
Homewood sandstone. The average distance of the top of this sand
below the Pittsburg coal is about 600 feet. :

The next lower sand is the Salt sand -of the Pottsville formation.
This bed lies at a distance of about 840 feet below the Pittsburg
coal. It is a white sand and a gas producer in most of the geo-
logically high localities; at other places it is saturated with salt
water. This sand is always cased off in wells which are drilled to
the lower sands. At the base of the Salt sand is the unconformity
already noted (p. 15).

Below this unconformity and above the Big Injun sand are usually
found two limestones.and an intervening sand. These are known to
the drillers as the Little and Big lime and the Keener sand. They -
belong to the Mauch Chunk formation and represent the Gireenbrier
limestone.

At the base of the Big lime is the Big Injun sand. This is a
heavy sandstone stratum ranging from 150 to more than 200 feet
in thickness,.in which the sands are of different colors and of differ-
ent degrees of coarseness. The top of this sand is about 1,050 feet
below the base of the Pittsburg coal. At about 1,340 feet below the
Pittsburg coal and a short distance below the base of the Big Injun
sand is a sand 20 to 35 feet thick, called by the drilling fraternity
the “ Squaw ” sand. This sand has shown indications of oil in differ-
ent places within the Burgettstown quadrangle, but so far has fur-
nished no productive wells.

At a distance of 1,480 to 1,520 feet below the Pittsburg coal a small
sand is often found, heavily charged with salt water and called the
Bitter Rock. Between 1,600 and 1,700 feet below the Pittsburg coal
lies the Berea sand of Ohid, but in this area it consists almost entirely
of closely cemented hard shells called the Thirty-foot shells. From
90 to 100 feet below the Thirty-foot shells is the “ red rock.” This
is not a sandstone, but a shale, and is generally noted by the drillers
on account of its red color. Almost exactly 100 feet below the top .
of the “red rock ” is the top of the Hundred-foot oil sand. "This is
the most prolific sand of the Burgettstown quadrangle, and its upper

surface is represented by the red contours on the map (Pl IX). Tts

distance below the Pittsburg coal in different parts of the quadrangle
is shown by the isochor lines on the convergence sheet. The Hun-
dred-foot sand and those above it, up to and including the Big Injun
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sand, belong to the Pocono formation. About 100 feet below the
Hundred-foot is the Thirty-foot sand. This has produced oil in a
portion of the Burgettstown oil field and has yielded gas at other
places in the quadrangle. About 210 feet below the Hundred-foot
sand is the Gordon, which is the principal producing sand in the
southeastern portion of the quadrangle. Along the southern border

of the quadrangle an extra sand appears a few feet above the top of.

the Gordon, and is called the Gordon Stray sand. At a distance of
about 60 feet below the Gordon sand is the Fourth sand, and about
120 feet below the Gordon is the Fifth sand. Both of these lower
sands are producers in the eastern portion of the quadrangle, but have
been reached in only a few places in the central portion and in these
have been found unproductive.

DISCUSSION OF CONDITIONS AS SHOWN BY MAP OF HUNDRED-
‘ FOOT SAND.

DESCRIPTION OF MAP.

A contour map of the top of the Hundred-foot oil sand constitutes
Pl IX. "The contours that represent the upper surface of the sand
are printed in red- on. the topographic base map. These contours do
not extend fully over the map, owing to the lack of reliable informa-
tion in the northeast corner of the quadrangle for constructing a con-
vergence sheet. The vertical interval between the contours is 10
feet. The numbers upon them represent the elevation from a datum
plane 2,000 feet below sea level. This datum plane was adopted to
avoid the use of the minus sign. The wells drilled in the quadrangle
are represented by the accepted symbols for dry holes, producing oil
wells, and gas wells. These symbols are printed in two colors—red
and blue. Those in red represent wells that have been drilled no
deeper than the Hundred-foot sand, and where they are known to
have stopped in one of the sands above the Hundred-foot, a red cross
is placed to the right of the symbol. The symbols printed in blue
- represent wells drilled to the Gordon, Fourth, or Fifth sands.

CONDITION OF SATURATION.

The wells of this region show_that the Hundred-foot sand contains,

little, if any, salt water within the Burgettstown quadrangle. Since
the producing sand is generally dry, the oil should be found in the
synclines rather than.in the anticlines. This condition is found to
exist. Of the three pronounced synclinal basins in a north-south line
through the middle of the quadrangle, two contain oil pools of con-
siderable size; the third has by no means been thoroughly tested.

PR
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DESCRIPTION OF OIL POOLS.
FIVE POINTS POOL.

In the northern half of the quadrangle the synclinal basin rises
west of Ilive Points. The oil has accumulated on the slope of this
basin from the north, west, and southwest. The presence or absence
of salt water in the center of the basin was not positively determined.
If the water is absent, there seems to be no good reason why the oil
should not extend to Raccoon Creek and southward to Bavington.
Tt will be noted, however, that the surface structure shows the Five
Points syncline as an independent basin. This structure has been
largely eliminated on the convergence sheet. If lack of sufficient
data on the convergence sheet has thrown the map of the Hundred-
foot sand into error and the Five Points syncline is an independent
basin on that sand, the same as on the Pittsburg coal, there is good
reason why the production should not extend to Bavington.

It is not known whether any wells have been drilled below the
Hundred-foot sand in search of lower sands in the center of the Five
Points basin, but if this has not already been done it seems advisable
to do so, for i1f the lower sands are present in this locality they are
probably productive.

FLORENCE POOL.

The oil pools southeast of Florence are accumulations upon struc-
tural terraces. The conditions of accumulation in these pools are
impossible to determine from the surface, owing to the lack of par-
allelism between the outcropping strata and the oil-bearing sand.

BURGETTSTOWN POOL.

The oil pool which now extends from Cherry Valley to the village
of Cross Creek was in course of development during the progress of
the field work on which this report-is based. The development of
this pool commenced in Cherry Valley and extended in a southwest-
erly direction to the valley of Burgetts Fork. Here it seemed for a
time to be limited by a dry hole (No. 572) on the farm of R. J. Lyle.
As this limitation did not appear to agree with the geologic conditions
as known at that time, the writer then suspected that an accumula-
tion of oil existed on the western side of the synclinal basin, as had
been found on the eastern side. This territory has since proved to
he productive. ' :

From structural conditions there seems no reason why all of the
area-lying south and east of the 1,090-foot contour, which goes
through Cross Creek village and passes to the north and west of
Quakers Knob and thence northeast and east to a point north of the
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, first area of dwclopment in Cherry Valley, should not be productive
There has been an attempt to extend the development in this dnec-
tton, but the wells drilled have been of small production, and this has
tmded to discourage the further testing of the field. The small yield
of the wells is probably due to the hard and compact condition of
the sand. This may change at any point and wWells of large produc-
tion be developed.

From the Cross Creek syncline a long, narrow trough extends to
the Krackemer wells at the head of Cherry Valley. These wells
produce oil from the Gordon sand. The structural conditions seem
favorable for the existence of an oil pool in the Hundred-foot or one
of the lower sands along the bottom of the north slope of the trough
from the Kr ackemer wells to the Cross Creek development

WEST MIDDLETOWN SYNCLINE.

The only large syncline in the quadrangle which has as yet fur-
nished no oil is the West Middletown syncline, which extends south-
ward into the Claysville quadrangle. One test well (No. 818) on
the Gilbert. Stewart heirs’ farm was drilled by Barnsdall & Co. in
connection with the Wheeling Gas Company in what would appear
to be a very favorable location. No detailed record or positive
information could be obtained about the well, but there seems to be
little doubt that it was dry in all sands. Probably the most favor-
able location for a test well in this territory would be along the
Wabash Railroad 1 mile west of the T'win Bridges. Since the com-
pletion of the field work information has been received that a well
was drilled near the intersection of the public roads three-fourths
of a mile northeast of West Middletown. This location .is almost
exactly in the bottom of the syncline, at a favorable position for an
oil pool. It is understood that the sands here were also found to

be dry. ]
M’DONALD POOL.

On the east edge of the quadrangle a portion of the McDonald pool
is represented. The oil here comes from the Gordon and Fifth sands,
and the wells are therefore represented on the map in blue. As only
a portion of the pool is shown the map does not fully represent the
conditions causing the accumulation at this point. The oil is found,
however, as in the previously described pools, in the bottom and on
the northwest slope of the syncline. The conditions from Primrose
to the Krackemer wells at the head of Cherry Valley all seem to be
favorable for oil accumulation, though at the present time there is
considerable acreage within this area that is not producing. The
country was not sufﬁuently examined for old dry holes or unsuccess- -
ful tests to say that this area has not been thoroughly prospected.



CHAPTER V.

GENERATL GEOLOGY OF THE CLAYSVILLE QUADRANGLE.

DESCRIPTION OF SURFACE.
LOCATION,

The Claysville quadrangle lies directly south of the Burgettstown
quadrangle, between meridians 80° 30’ and 80° 15’ west and
parallels 40° and 40° 15’ north. The territory lies within' the bound-
aries of Washington and Greene counties, Pa., only a narrow strip
along the southern border being in the latter county.

TOPOGRAPHIC FEATURES.

This quadrangle lies wholly within the basin of .Ohio River.
Roughly, the eastern third is drained at the north by Chartiers Creek
into the Ohio at Pittsburg, and at the south by Tenmile Creek east-
ward to Monongahela’ River. Streams in the northwestern quarter
of the quadrangle drain through Buffalo Creek into the Ohio at
Wellsburg, W. Va. In the southwestern quarter, Robinson, Temple-
ton, and Rocky runs carry the drainage through Wheeling Creek to
Ohio River at Wheeling. |

The topography made by these streams is of the same general

_type as that already described for the Steubenville and Burgettstown
quadrangles. The height of the hills above the main streams is from’
200 to 400 feet.

GEOLOGIC FEATURES SHOWING AT THE SURFACE.

SECTION OF ROCKS EXPOSED.

The outcropping rocks of the Claysville quadrangle belong to
the Permian and Pennsylvanian series. Of the former, there are.
about 500 feet of the Greene formation and the entire thickness (275
. feet) of the Washington. The Pennsylvanian series i répresented
by about 300 feet of the Monongahela, including the rocks down
to a bed a few feet above the Pittsburg coal. The rocks are all of
~ sedimentary origin, being Pprincipally sandstones and shales, which
carry at irregular intervals beds of limestone and coal. Of these
beds the Claysville and Prosperity limestones 6f the Greene forma-
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tion, the Upper Washington limestone and Washington coal of the
Washington formation, and the Waynesburg coal of the Mononga-
hela are easily recognized and widespread in outcrop. These beds
have furnished most of the data from which the surface structure
was determined, and for this reason are the only ones mentioned
below. - A detailed description of all the rocks showing at the sur-
face is given in Part IT of this paper (pp. 1 175).

KEY ROCK AND INTERVALS TO IMPORTANT BEDS.

The Upper Washington limestone marks the top of the Washing-
ton formation. "It is a thick and very persistent limestorie bed, hav-
ing two or three characteristic milk-white layers near the top that
render its identification easy over a large portion of the Claysville
quadrangle. For this reason, and also because it shows in outcrop
over a greater area than any other bed in the southern portion of the
quadrangle, it has been selected as the key horizon from which the
structure of the surface rocks is mapped. This limestone is well
exposed along the sides of the valleys of the larger streams in the
townships of Morris, North and South Franklin, East and West
Finley, and the southern portions of Donegal, Buffalo, and Canton.
To the north of the Baltimore and Ohio Railroad it is well up
toward the tops of the hills, and in Independence and Hopewell
“townships it is present only in the highest hills. In Chartiers town-
ship the bed is entirely absent.

The Claysville and Prosperity limestones outcrop in more or less
isolated patches along the tops of the high ridges of East and West
Finley, North and South Franklin, and both Morris townships.
Owing to the pronounced dip of the rocks over the small area in
which these beds are exposed and the great horizontal distance be-
tween their outcrops and that of the Upper Washington limestone,
it is not possible to determine accurately the vertical distance or inter-
vals between them. At only seven places in the quadrangle were the
intervals between the Upper Washington limestone and these beds
obtained with a degree of accuracy worth recording. These meas-
urements show the Claysville limestone to be from 185 to 221 feet
(mean, 203) and the Prosperity from 101 to 115 feet (mean, 108)
above the key rock. In several places these beds have been of great
value in.determining the direction and amount of dip of the rocks.

The Washington is the most conspicuous bed of coal in the Clays-
ville quadrangle. Tt is entirely under cover in the townships of
East and West Finley, Morris, and South Franklin, but is well
exposed in North Franklin, Canton, Hopewell, Blaine, Buffalo, Done-
gal, Independence, and portions of Cross Creek and Mount Pleasant

2496—Bull. 318—07——4
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townships. The value of this coal bed as a geologic marker lies in
the fact that it is best exposed in the northern portion of the Clays-
ville quadrangle, where the outcrops of the Upper Washington
limestone are scanty or entirely wanting. The exposures of these
two beds overlap sufficiently to allow accurate measurement of the
interval between them. More than 40 measurements were made,
ranging from 156 to 168 feet, showing an average of 162 feet.

The Waynesburg coal marks the top of the Monongahela forma-
tion and is next to the Washington coal in importance in the Clays-
ville quadrangle. Its southern line of outcrop is in the valley of
Dutch Fork near Budaville, Donegal Township; in the valley of
Buffalo Creek just south of Taylorstown; and in Chartiers Creek in
‘the vicinity of Washington. From these points northward its area
of outcrop widens to the border of the quadrangle. No direct meas-
urements were made of the distance between this bed and the Upper
Washington limestone, because of the difliculty of finding outcrops
of both near enough to eliminate the dip. Good measurements were
obtained, however, by adding the distance between the Waynesburg
and Washington coal beds to that found at other places in the imme-
diate vicinity between the Washington coal and the Upper Washing-
ton limestone: The mean interval, as determined from over 30
measurements, is 275 feet. : ’

GEOLOGIC FEATURES BELOW THE SURFACE.
. IMPORTANT HORIZON, -

Below the Waynesburg coal the next important geologic marker
is the Pittsburg coal. This bed does not outcrop in the Claysville
quadrangle, but a general knowledge of it has been .obtained from
mine shafts and from deep wells. It is only a few feet under cover
at the point where Chartiers Creek leaves the quadrangle, but
throughout most of the area it lies so far below the surface that it
has not yet been mined, though it is'everywhere accessible. Its dis-
tance below the Upper Washington limestone increases from north
to south at a fairly uniform rate. Over Hopewell, Independence,
Chartiers, and the northern portion of Canton townships the interval
is about 550 feet. Through the middle tier of townships it gradually
increases from 600 to 625 feet at their south edges, from which to
the south border of the gquadrangle the distance appears to increase
more rapidly, reaching a maximum of about 700 feet, though the
information is meager, as few wells have been-drilled in this vicinity.

Of the rocks below the Pittsburg coal direct information comes
from the logs of deep wells. Within the Claysville quadrangle over
1,200 wells have been drilled to depths varying from a few hundred
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to more than 4,000 feet. Drillers have noted and named certain
prominent or easily identified beds found in the wells, and have in
most instances recorded the depths at which each of these beds was
“encountered. Owing to the uniform and widespread occurrence of
- the Pittsburg coal and the ease with which it is recognized by the
driller, it has- come to be universally used in this region as the base
from which the intervals to underlying beds arve measured. This
interval and the known sequence of the beds form the principal
means by which they are identified, though some strata have indi-
vidual characteristics by which they may be recognized over large
areas. In this connection it should be stated, however, that there
are certain other factors to be taken into consideration and it is
necessary to acéept information from well records with caution.
Some drillers are careful and exact both as to measurements and
the correlation of sands; others are careless and neglectful, giving
little heed to any rocks except those producing oil or gas. In a
few instances where the information is conflicting in a given area
it has been difficult, for this reason, to choose between the good and
the bad. Another source of error is in the measurements themselves.
Especially is this true where measurements have been taken by cable
to unproductive beds and by steel line to the productive sands in
the same well. Where a steel line is used the distance is measured
very accurately, but with the cable as a measuring line the results
are as a rule unreliable. (For a  detailed description of these
methods, see p. 29.)

SECTIONS OF SUBSURFACE ROCKS.

In order to illustrate the relative position and thickness of the
prominent subsurface beds within this quadrangle the records of six
wells, situated on a zigzag line across the quadrangle from south to
north, have been selected to-show typical sections of the rocks of the
vicinity from which each is taken. It is believed that a careful
examination of these sections (Pl XI) will give a clearer and more
comprehensive knowledge of the relative thickness and stratigraphic
. relations of these beds than could be conveyed by pages of description.

Below the Pittsburg coal are several prominent sandstone beds of
the Conemaugh, Allegheny, and Pottsville formations down to the
unconformity between the Pottsville and the Mauch Chunk, the
whole being generally designated the shallow sands. The second
~group or upper sands extends from the top of the Mauch Chunk
through the Pocono formation, the bottom of which is probably a
short distance above the Gordon Stray sand. All sandstone beds
below this horizon in the upper portion of the Devonian are gen-
erally designated the lower sands by the oil fraternity.
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CONTOUR MAP OF UPPER WASHINGTON LIMESTONE.

To reduce the elevations taken on other horizons than the Upper
Washington limestone to the equivalent elevation of that stratum,
the mean intervals mentioned above for each marking stratum have
been used with few exceptions. Over a considerable portion of the’
northeast corner of the quadrangle, where the horizons of the Upper
Washington limestone and the Washington coal are above the highest
hills, and the Waynesburg coal is too thin to be easily recognized,
the surface structure has been mapped from the Pittsburg coal as a
secondaiy key horizon. To the elevations of this coal, as given in
numerous oil wells and by the map of the Arden mine, was added an
interval of 575 feet to determine the position of the key rock. This
amount is the mean of all measurements obtained from wells along
the east line of outcrop of the Washington coal and Upper Washing-
ton limestone. The map of the surface structure in the northeast
corner of the quadrangle, as made from these elevations, may be in
error in certain places in amount equal to the difference between this
mean interval and the true one between the Pittsburg coal and Upper
Washington limestone at those places. .

With these elevations established on the Upper Washington lime-
stone over the whole quadrangle, a map of the surface structure, as
shown by the key rock, was easily made by drawing contour lines
(level lines) connecting points of equal elevation. On Pl. X con-
tour lines showing the structural position of the surface rocks are
printed-in green on the topographic base map. These lines have a
contour interval of 10 feet and are numbered with reference to their
distance in feet above sea level.

By a study of these contours it will be seen that the Upper Wash-
ington limestone, together with the other surface rocks of the Clays-
ville quadrangle (which were first laid down under water in fairly
horizontal layers), in being raised to its present position has been
subjected to more or less wrinkling. This folding or wrinkling
results in structural features of two general types—(a) the “ highs,”
or irregularly ridge-like anticlines, the tops of some of which cul-
minate in small domes, and (b) low troughs or synclines, the bottoms
of which here and there form shallow basins.

WASHINGTON ANTICLINE.

The most. prominent anticline crossing the Claysville quadrangle
enters it from the east a short distance from Arden station on the
Pennsylvania Railroad, 3 miles north of Washington. The crest of
this ridge, which is called the Washington anticline, pitches very
steeply toward West Washington, reaching the bottom of a low
saddle between two domes about 1 mile to the southwest of this town,
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near the pumping station of the Citizens’ Water Company. From
this point the crest rises slowly to the southwest to a point about a
mile west of Lagonda, where it culminates in a small dome. Thence
the crest line changes its direction slightly toward the south and
pitches again to a low divide, the bottom of which is at the point
where this anticline crosses Tenmile. Creek, 13 miles northeast of
"Pleasant Grove. The top of the next dome is about three-fourths of
a mile south of this village, near the corner of East Finley, Morris,
and South Franklin townships. Continuing southward the crest
pitches steeply to a point a little west of the Joint schoolhouse, from
which it describes a sweeping curve to the south and southwest, leav-
ing the quadrangle at a point almost directly south of East Finley.
From the village of Gale southward the location of the crest is not
clearly determined owing to the scarcity of recognizable outcrops.

NINEVEH SYNCLINE.

The Nineveh syncline, which lies to the southeast of the ‘Washing-
ton anticline, extends across the southeastern part of the quadrangle.
It enters from the south, 2 miles from the southeast corner, and leaves
the east border 2 miles directly east of Van Buren, near Cross Roads
schoolhouse. Southeast from -this trough the rocks rise again to
the crest of the Amity anticline, which lies less than a mile beyond
the southeast corner of the quadrangle.

FINNEY SYNCLINE.

Northwest of the Washington anticline is the Finney syncline, the
bottom of which crosses the south border of the quadrangle 24 miles
from the southwest corner, near the junction of Rocky and Temple-
ton runs. Its bottom is broad and irregular at the south line of the
quadrangle, but rises and narrows abruptly to the northeast, the
greatest contraction occurring 1 mile south of Fargo, where a low
cross fold, with an indistinct northwest-southeast trend, raises the
bottom of the syncline sufficiently to form a small basin to the north.
At the point where Buffalo Creek crosses the East Finley and Buffalo
township line there is another shallow trough, and from this the
bottom on the syncline rises 60 feet to the next basin, which extends
from a point a short distance south of Coffeys Crossing to Woodell
and a mile farther west. From the northeast end of this basin the
bottom of the syncline swings northward in an almost direct line
toward the northeast corner of the quadrangle, rising about 100 feet
per mile until it dies out against the high, broad dome near this
corner. Stevenson¢ calls this trough the Mansfield syncline, con-

@ Stevenson, J. T., Second Geol. Survey Pennsylvania, Rept. K, 1876, p. 31.
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sidering it the southward continuation of the one crossing the Penn-
sylvania Railroad at Mansfield, Allegheny County, but since it
appears to be entirely cut off from that syncline in this quadrangle
it seems advisable to give that portion which lies within the quad-
rangle and to the south a new name.

CLAYSVILLE ANTICLINE.

The next anticline west of the Finney syncline enters the quad-
rangle on its west border within 24 miles of the southwest corner.
From this point it has a general northeasterly trend, the crest line
rising and falling in a- series of domes and saddles, but continuously
gaining in elevation northward until it culminates in a high, broad
dome, the top of which lies in the Burgettstown quadrangle to the
north of Gretna. This “high ” covers the northern part of Chartiers
and Canton and the eastern part of Hopewell townships to a point
a mile south of Buffalo village, and from it the rocks dip in all
directions except to the northeast. . Between this point and the high
dome 13 miles north of Claysville the crest line of this anticline is
very indistinct. These domes are separated by a broad, low saddle
in which rises a tiny steep-sided dome of only a few hundred acres
in extent lying half a mile north of Taylorstown. South of the dome
near Claysville the crest pitches, with but a single small interruption,
to the west edge of the quadrangle. '

L]
WEST MIDDLETOWN SYNCLINE.

The West Middletown syncline enters the quadrange from the '
north, its starting point being northeast of West Middletown, and
passes out on the west border near Buftalo Creek. About 1 mile
north of the last-named location is the bottom of a deep basin from
which the rocks rise steeply along the trough to the north boundary
of the quadrangle. From this syncline northwestward the rocks rise
about 300 feet before the corner of the quadrangle is reached.

CONVERGENCE SHEET.

A number of measurements taken between the Upper Washington
limestone and the Gordon sand at different points in the Claysville
quadrangle show that these beds do not lie parallel over any con-
siderable area, but that they converge more or less rapidly from south-
east to northwest. Pl XII is intended to show the rate of this con-
vergence so far as it has been possible to determine it. The foci
from which radiate straight lines represent wells at which measure-
ments of the intervals between these beds were taken. The differences
in the intervals shown by adjacent wells are laid off proportionately
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for each 5 feet of vertical change on a straight line connecting the
wells. The 1sochor lines (curved lines on the drawing) are supposed
to be drawn through points of equal distance between the beds. It
can be readily seen, however, that in this way no account is taken of
changes in the rate of convergence that may exist over local areas
between wells, and that it is possible to refine the drawing indefinitely

as new measurements between the beds are introduced. At several
~ places in this quadrangle the evidence of a change in the rate of con-
vergence between wells has been considered sufficiently strong to
warrant the drawing of the isochor lines so as to cross the straight
lines connecting wells at points other than those obtained by propor-
tioning the distance. The most notable deviation of this kind from
the regular method of making up the drawing is over a large portion
of the lower right-hand corner. By placing the transparent con-
vergence sheet over the map of the oil sand (Pl. XIII) it will be
seen that a broad belt of very rapid- convergence is shown to pass
through the southern part of South Franklin, the northwest corner
of Morris, and the southeastern part of East Finley townships. Evi-
dence showing the existence of this rapid change in distance between
the beds in the southern portion of the belt is presented by wells Nos.
956 and 948. In No. 956 the J. H. Trwin well No. 1, on Rocky Run,
1 mile west of the village of Gale, the distance between the Upper
Washington limestone and the Gordon sand is 2,710 feet. In the
Ben Farabee well (No. 948), 1 mile north of Old Concord, the dis-
tance, though not accurately determined, is about 2,805 feet, showing
a change of 95 feet in the interval between these beds. On the con-
vergence sheet this change is represented as occurring uniformly
between the wells, but it is possible that the rate varies considerably,
though there is no way of determining at what place these variations
occur. From the Farabee well above mentioned to well No. 947, on
the Lee Andrews farm one-half mile north of Lindleys Mill, the
distance between the Upper Washington limestone and the Gordon
sand increases only 20 feet. This increase, it should be noticed, is
not distributed proportionately between the wells, and it is possible
that the change in the rate of convergence just east of the Farabee
well is even less abrupt than that shown by the isochor lines. Unfor- -
tunately, the J. L. Hogue well (No. 946), three-fourths of a mile
east of Old Concord, did not reach the Gordon sand, and of the wells
of Greene County a short distance south of this quadrangle none
afford a good measurement between the Upper Washington limestone
and the Gordon sand, so the isochor lines in that vicinity are drawn
more or less hypothetically. At well No. 951, the B. C. McCarroll
well No. 1 on Crafts Run, the distance between these beds is 2,780
feet, which shows a change of 70 feet between this well and the.
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Irwin well west of Gale. The David Craft well No. 2 (No. 953)
shows the same distance as No. 951, and the J. S. Hunter well (No.
954),1 mile farther north, shows the distance to be 2,776 feet, or a
convergence of only 4 feet. In the Bell gas well (No. 828), 14 miles
northeast of well No. 954 and about 1 mile west of Van Buren, the
distance from the Upper Washington limestone, which outcrops on
both sides of this well, to the Gordon sand is but 2,701 feet, showing a
convergence of 75 feet between this point and well No. 954. At the
mouth of the S. J. Plymire well (No. 830) the exact elevation of the
Upper Washington limestone is not known, but it is calculated with
sufficient accuracy to give the distance between it and. the Gordon
sand within a few feet, the interval as determined being 2,732 feet.
This shows an'increase of only 31 feet, and is fairly conclusive evi-
dence that the belt of rapid change in distance between these beds
passes to the south of this well. This evidence is strengthened by the
fact that the interval changes 93 feet between wells Nos. 830 and 947,
mentioned above, as against 20 feet for the considerably longer dis-
tance between wells Nos. 947 and 948. Hence the proportional dis-
tance for isochor lines between wells Nos. 830 and 947 has been
ignored, and relatively the same rapid change in distance between
the beds is shown to the south of well No. 830 as was found to exist
between wells Nos. 828 and 954 and also from well No. 956 to well
No. 948. Good measurements to the Gordon sand in the Blackley
Lindley well (No. 952) and the Booth heirs’ well (No. 1100) would
have definitely settled this point and admitted of the determination
of the convergence throughout this area with much greater exactness.
Though repeated efforts were made to, procure the records of these
wells, unfortunately neither of them could be obtained.

To the north and west from this belt of rapid convergence the
interval between the beds decreases at a very regular rate, so far as
can be determined. Over a broad strip along the west edge of the .
quadrangle no attempt has been made to show the convergence,
because no data are at hand on which to base it. A sufficient number
of wells have been drilled in this territory, but a most careful and per-
sistent inquiry resulted in procuring only two of their records, and it
is extremely doubtful if the others were preserved. At the J. R.
McCleary well (No. 1121), of which a record was obtained, the ele-
vation of the Upper Washington limestone could not be had. In the
William Patterson well (No. 1120) the interval shown from the rec-
ord to be 2,650 feet seems a little small, if judged from that given at
wells Nos. 1125 and 1113. For want of more information in regard
to the conditions farther west this measurement was not used. It -
will be seen from the isochor lines that northwest and.north of the
John N. Rush well (No. 1161) the distance between the beds increases.
The straight lines radiating in those directions from this well are
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drawn to wells in the Burgettstown and Steubenville quadrangles,
which go down to the Hundred-foot sand, the distance from this sand
to the Gordon being estimated. Along these lines and in several
other places throughout the quadrangle the isochor lines have not
been drawn proportionally between wells, for the reasons given above.

DISCUSSION OF CONDITIONS AS SHOWN BY MAP OF GORDON
SAND.

DESCRIPTION OF MAP.

Within this qua,dr:a,ngle every principal sandstone bed from the
Gas sand to the Fifth has produced more or less oil or gas. Nearly
all of this yield comes, however, from the Gantz, Gordon Stray, Gor-
don, Fourth, and Fifth, the Gordon easily leading both in area of
producing sand and in amqunt of oil and gas furnished. On PL
XIIT wells getting their oil or gas from the shallow and upper sands,
down to and including the Gantz, are represented in orange, those
from this horizon through the Gordon in red, and those from the
Fourth and Fifth in blue. In areas where each well produces from
two or more of these groups alternate wells have been given the colors
of the groups represented. Many records do not show from what
group the oil comes; these and all dry holes, together with thé struc-
tural contours on the Gordon sand, are also in red. The above out-
lined division is only a general one. A large number of wells in this
territory have been c\hfmsted and abandoned Many of these old
wells were not located in the course of the field work, and no informa-
tion could be had in regard to some of those that were located. The
incompleteness of the records also makes a correct grouping of all
the wells impossible.

The Gordon sand lies between 1,000 and 2,000 feet below sea level.
In order to avoid the confusion likely to arise from the use of minus
elevations a datum plane 2,000 feet below sea level was selected from
which to draw the structural contours on this sand. The contours
are numbered in feet above this datum plane, and to ascertain the
depth below sea level of the sand at any point it 15 necessary only to
subtract the elevation of the contour at that point from 2,000 feet.

STRUCTURE OF GORDON SAND.

The structure of the Gordon sand as shown by these contours con-
forms in a 'general way to that already given for the surface rocks,
though in detail it is at many points quite different. The more
important of these variations are referred to on page 55. This
structure throughout the productive area is shown in greater detail
than that of the surface rocks. Level lines were run to hundreds of
wells in which the distance to the sand was given by the record,
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so that in most of this territory the mapping has been done from
measurements made directly to the sands, thereby avoiding the use
of the less accurate convergence sheet. For this portion of the
quadrangle the map is probably almost as correct as the scale and
contour interval will allow. For the southeastern and southern parts
of the quadrangle the result is far less accurate, owing to the scarcity
of wells and also because of the rapid and very unequal change in
distance between the Gordon sand and the surface rocks, which
renders the convergence sheet of little aid in working out the struc-
ture of the underground beds. In‘this portion of the sheet the gen-
eral features are correctly represented, but an implicit dependence on
the details as shown is not to be encouraged. In an area of this kind
there are always more or less conflicting data; and the small struc-
tural features shown on the map simply represent the preponderance
of evidence. However, it is believed that the map is sufficiently
accurate to be of great value in drilling that portion of the’ quadr‘mdle
which still remains untested.

) ) ¢
DESCRIPTION OF OIL ANG GAS POOLS.

WASHINGTON-TAYLORSTOWN OIL POOL.
4 "

- The Washington-Taylorstown o1l pool, together with its extensions
to the south and southwest, embraces the entire productive area of
the quadrangle, with the exception of a group of three small pro-
~ ducing wells about 1 mile south of Point Lookout, with which this
pool seems to have no direct connection. As may be seen from the
map (Pl XIITI), one or more of the three groups of producing sands
previously mentioned contain oil in the bottom and along the sides
of the northern portion of the Finney syncline in a continuous belt
from Washington to a point within half a mile of Claysville, and"
southward along the eastern slope of this trough to and around the
nose of the Washington anticline, near the low saddle on Tenmile
Creek. In this basin are finely revealed the conditions set forth on
PL T (p.16). More or less salt water is found in all the sands, but in
no two is it at the same level. In each sand the lower edge of the
productive belt lies directly above the top of the salt water in that
bed, and, so far as the records reveal it, this line is practically hori-
zontal. .The upper limit of the productive belt in each bed is parallel
to the lower edge only in a general way, the width of the belt being
governed apparently by minor structural features and the dip,
thickness, and porosity of the sands.

It will be seen from P1. XTIT (pocket) that the productive area of
the Gordon sand lies in a broad belt around the steeply pitching crest
of the Washington anticline at Washington and along the northern
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slope of the Finney syncline between the 580-foot and 680-foot con-
tours. Throughout. this area the Gordon sand has an average thick-
ness of not more than 15 feet, being rarely 30 feet, and having a pay
streak usually less than 10 feet thick. Nevertheless, it has been one of
the most prolific sands in the region, a large number of the wells
having had an initial flow of 100 to 500.barrels per day. Many
of these were drilled ten to twenty years ago, but are yet being
pumped. To the north.and west from Taylorstown station the oil is
derived entirely from this sand. It should be noted that the produc-
tive belt is widest where the rocks have the least dip. In the vicinity
of Taylorstown the top of the Claysville anticline is flat, the crest line
being very indistinct, and, as shown on Pl. XTTT, it lies at least a mile
farther to the west than the corresponding feature shown on the map
of the surface structure (Pl X, pocket). In the productiveé region -
along the eastern side of this anticline measurements weré made
directly to the sand in a large percentage of the wells, and the struc-
ture is mapped with great accuracy. The occurrence of several dry
holes (Nos. 82, 83, and 720) and a gas well (No. 719) northeast of
Taylorstown is inexplicable, so far as structure goes, all of them
heing clearly within the productive area as indicated by the structural
map (Pl. XIII). The nonproductiveness of this spot may be due to
“the imperviousness of the sandstone over a small area, though the
fact that well No. 719 is a small gas well would be somewhat against
this view. No mention is made of the condition of the sands in the
records of these wells. The records of wells Nos. 719 and 720 were
used in making the structural map. Eastward from this point the
width of the belt gradually narrows as the dip increases, and at the
same time the productive area of the Fourth and Fifth sands overlaps
more and more that of the Gordon sand group until in the vicinity of
West Washington and a mile or so farther west most of the wells
nave obtained at least a showing of oil in all the sands below and
including the Gantz, many of them having been pumped from three
sands. - '

At the east end of the basin at Finney the Fourth and Fifth sands
produce oil in about the same territory as the Gordon sand group,
with the exception that the pool in the Gordon sand seems to extend
farther to the south along the top and eastern slope of the Washing-
ton anticline. Most of the gas in the northern portion of this dome
comes from the Fifth sand, the records showing but one well (No.
%47) that obtained gas in the Gordon sand. On the northern side of
the small basin west of Woodell the southernmost line of wellg is in
the Fifth sand. These all show salt water in the lower portion of
the sand, with oil directly above. On the southern side of this basin
after diligent inquiry, only the wells shown on the map could be
found, and hence it is taken for granted that the evidence furnished

<
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by the dry holes (Nos. 380, 442, 417, 1200, and 1201, the records of
none of which could be obtained) and by the presence of salt water
in the Fifth sand in the row of wells to the north has been considered
sufficient by the operators to condemn this country.. The record
shows that the Fifth sand in well No. 443 is “ shelly,” and it is pos-
sible that this territory is condemned because of poor sand in the
Fourth and Fifth. Otherwise, if the sands are good, this area is not
sufficiently tested, and a well put down a‘little less than half a mile
due southeast of well No. 380 would have a good show of getting oil
in any sand below the Gantz, and especially in the Fourth and Fifth
sands. Should a test here show oil a detailed map on a large scale
would probably be worth many times its cost.

In the bottom of the I'inney trough to the east and south of
Coffeys Crossing, the Fourth sand carries the greater amount of oil,
though the Fifth is usually a good producer. In all the productive
territory of the Fourth, it appears to carry very much less salt water
than either the Gordon or the Fifth sand. Along the crooked bottom
of the trough southwestward from Coffeys Crossing, the Fifth sand
soon becomes the prominent oil-bearing bed. At well No. 544 this
sand is 22" feet thick, carrying two streaks of coarse pebbly pay sand,

2 and 5 feet thick, with gas above. This well yielded 353 barrels of

oil in the first twenty-four hours, and is still a good producer. In
this area the Fourth sand carries gas, the Gordon salt water, and the
Gordon Stray in many wells both gas and oil. The records of wells
Nos. 489 and 499 were not obtained, and for this reason the structure
of the small area surrounding them in which no wells are shown on
the map (P1. XIII, pocket) is to be taken with some allowance, though
it is not far from correct. In thiy area the Gordon is doubtless filled
with salt water, but there is no structural reason why both the Fourth
and Fifth sands should not be productive. If these sands are good
within the area, there are probably portions of them which contain
oil.

Between well No. 554 and the west edge of the shallow basin east
of Coffeys Crossing, the Fifth sand does not seem to carry much salt
water, probably because the bottom of the trough pitches so steeply
that the water has drained down into the next basin to the southwest.
At dry hole No. 885 the Fifth sand is completely saturated, and it is
likely to be found in that condition at all points within the basin
below the 480-foot contour. Above this line around the sides of the
basin there is a possibility of the sand carrying more or less oil.
Southward from well No. 544 the productive belt seems to lie prin-
cipally between the 540-foot and 590-foot contours, the oil coming
from the Gordon Stray and Fifth sands, but mostly from the Fifth.
It will be noted that a line of dry holes (records of which could not
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be obtained), beginning with No.-1092 at the north and ending with
No. 1194 at the south, appears to mark effectively the western limit
of this productive area. Well No. 1091, at the center of the saddle
on the Washington anticline where it crosses Tenmile Creek, is a
small producer in what is reported to be the Gordon sand, but ac-
cording to the record of this well the interval between the producing
sand and the Pittsburg coal is the same as that given in adjacent wells
. for the Gordon Stray sand, and it is possible that the producing sand
- has been incorrectly identified. The productive belt seems to pinch
out at this point, but the chances of its extension to the southwest are
discussed on page 63. On the north side of this basin, to the west
of well No. 544, the Fourth and Fifth sands have been found pro-
ductive as far west as Buffalo Creek, but so far as known none of the
test wells put down west of this creek struck the sand at the right
level to obtain oil.

Most of the oil coming from the Gantz and Fifty-foot sands is
found in and to the west of Washington and around the head of the
basin northwest of Woodell. These sands also carry more or less
oil at a few other places, as shown on the map (Pl XIII).

As stated elsewhere these sands together are equivalent to the.
Hundred-foot sand of the Burgettstown quadrangle. The original
Gantz well (No. 1040) is in the borough of West Washington. This
well was finished January 1, 1885, and was the first paying oil well
drilled in Washington County. It flowed 50 barrels per day from
the Gantz sand and was later drilled deeper and became a producer
from the Gordon sand.c The Gantz sand is reported in all the de-
tailed well records throughout the quadrangle, with a thickness rang-
ing from 10 to 60 f(,et Its greatest production comes from thc
eastern portion of the Washington-Taylorstown field. The Fifty-
foot is also widespread and yields oil and gas in about the same locali-
ties as the Gantz. In only a few records is any mention made of salt
water in these sands.

POINT LOOKOUT OIL POOL.

The Point Lookout pool contains only three producing wells, all of
which obtain oil in the Fifth sand. No information in regard to the
condition of the different sands penetrated in these wells could be
obtained, and the records fail to show the facts of most vital impor-
tance in regard to the extension of the pool, namely, the amount of -

salt water occurring in the different sands. Two dry holes (Nos.
876 and 798) have been drilled near enough to this territory to be
-of value in determining the direction in which to prospect, but unfor-

e For the early history of the Washington field see Carll, J I, Ahn. Rept. Geol. Survey
Pennsylvania for 1886, 1887, pp. 622-623
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tunately the records of dry holes seem to be considered by most
operators as not of sufficient value to justify preservation. TFor this i
reason it can not be stated definitely whether this pool is at or near

the top of the salt water, or is far above or below the line of satura<
tion. It is possible for small accumulations to occur at almost any
point because of local conditions in the sand or of structural features
too minute to be shown on a small-scale map. If, however, the Fifth
sand is of good quality at this place, and the"wells are located at or
near the top of the salt water, there is a possibility that the pool
may be extended to the southwest along the strike of the rocks.

BUFFALO GAS FIELD.

The Buffalo gas field inclades all the gas territory on the high
dome north of the Washington-Taylorstown oil pool. "From it has
been produced an enormous quantity of gas, which comes in varying
amounts from all the principal sands below and including the Salt
sand. Most of it, however, is obtained from the Salt, Gantz, Gordon,
Fourth, and Fifth sands. Southwest of Buffalo and in one or two
wells to the north, the Salt sand is a heavy producer. Northeast of
Buffalo most of the gas comes from the Gordon, though some is from
the Fourth and Tifth sands. Farther east the Gordon appears
to be the most productive, so far as is shown by the records. Many
of the wells in this sand are still producing. By an examination of
the map (P1. XIITI) it will be seen that between the northern bound-
ary of the Washington-Taylorstown ¢il pool and this gas field there
is a narrow belt in which neither oil nor gas has been found. No
explanation of this phenomenon is apparent. The information fur-
nished by records of wells over this territory is very meager, and but
little is known of the conditions of saturation in the shallow and
upper sands, but in-a number of places salt water is reported in the
Salt and Big Injun sands, and less commonly i in the Gas sand.

On the small dome llOIth of Claysville are located a number of
wells which obtain gas from the Gordon sand. On the high anti-
clinal nose jutting out southward from this dome well No. 1117 has
a fine flow of gas from either the Thirty-foot or the Gordon Stray
sand. South of this well some gas was found in the Fifty-foot sand
in wells Nos, 1118 and 1115. According to report well No. 1110, in
the southwest corner of the quadrangle, obtained a small flow of gas
in the Dunkard sand. All other gas wells in this vicinity are small
producers from the Big Injun and Fifty-foot sands.

In the small field near the head of Crafts Run, 3 miles west of i
Prosperity, gas is obtained from the lower portion of the Hurry-up
or Big Dunkard sand, the Big Injun sand, and also some from the '
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I'ifty-foot sand. The wells are all light producers, and the structural ’

conditions are unfavorable for a great extension of this territory.

On the eastern slope of the Washington anticline, near the south
end of the dome south of Washington, are a number of gas wells, the
records of which were not obtained, though the facts learned in the
field apparently indicate that most of these are producing from the
upper sands. ‘

FAVORABLE LOCATIONS FOR NEW PRODUCTIVE TERRITORY.

As previously stated, the primary object of the work here reported
was not to locate new oil pools. The suggestions herein made are
merely intended to point out those places which, in the judgment of
the writer, are worthy of more careful study.

From a study of the developed territory in the quadrangle i*
appears that the Finney syncline offers the best opportunity for fur-
ther extension of the Washington-Taylorstown pool. The position of
any productive territory in this basin to the south of the present line
of development will doubtless be governed by the amount of salt
water contained in the rocks. Unfortunately, the records of most
wells outside of the developed area do not afford suflicient informa-

tion regarding the condition of the sands and the amount of salt water

contained in them to enable the writer to determine whether or not

the sands are saturated, and, if saturated, to locate the upper limit of -

the water. In both directions from well No. 885 the top of the salt
water in the Fourth and Fifth sands appears to be at about the 480-
foot contour. It is possible, however, that this level does not persist
“over more than a small area of salt water held in the basin to the
southwest of well No. 885, in a similar way to that found in the
bottom of the basin east of Finney. In well No. 1116 water was
found in the Gordon and a small amount of oil in the Fourth, but no
mention is made in the record of salt water in either the Fourth or
the Fifth sand, both of which are here reported to be of poor quality.
In the records of wells Nos. 1114, 1115, and 1118 no mention is made
of water in the sands. Well No. 955 is one of the pioneers of this
region, and was drilled so long ago that even the owners of the farm
do not remember the name of the company which drilled it. They
claim, however, that a good showing of oil was found here, but it is
not known from which sand it came. This being one of the early
wells, it is probable that it was not drilled below the Gordon sand.
The log of well No. 887 reports a small amount of oil in the Gordon
sand, with water immediately below. The thickness of the sands in
this well is reported as follows: Gordon, 43 feet; Fourth, 23 feet;
and Fifth, 28 feet. No mention is made of water in the Fourth and
Fifth sands. Aside from the general idea of the structure as shown

Ja—
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* by the contours, the facts above given comprise all that is knov.a

regarding the character of the Fourth and Fifth sands and the
amount of salt water contained in them along the trough to the south-
west of well No. 887. From this evidence it appears that the Fourth
and Fifth sands are here above the main line of saturation, and that
the chain of small pools in the shallow basins along the bottom of this

. trough are all that now remains of the salt water, which ‘lppd]cnt]V

L

once stood at.a much higher level and which was later partially
drained away, probably by a change in the rate and direction of the
folding. TFrom the above discussion the great value of an.accurate
detailed record of well No. 955 is apparent. If this well found the

. Fourth and Fifth sands to be of good quality and not saturated with

water, the best chance for oil is about halfway between it and well

No. 1116 and southward along the strike of the rocks to a point

beyond Templeton Run. If the Fourth and Fifth sands were found

to be saturated with salt water in well No. 955 and the sands are of

good quality, all the region southeast of this well to the top of the

dome and as far east as well No. 1091 is favorable territory. The

dome southeast of Pleasant Grove may possibly be above the water .
line in the Gordon sand; in any case, it is worth testing for oil and

gas through all the sands. ‘

On the north side of the Finney syncline, west of Buffalo Creek,
there is probably productive territory in the Fourth and Fifth sands
somewhere on the slope between wells Nos. 907 and 1117, if the water
level in these sands is at or near the 480-foot contour line. In this
syncline, south of well No. 1116, the well records do not show salt
water in the Fourth and Fifth sands. Well No. 1109 found some oil -

-in the Fifth sand. These sands seem to be of poor quality, and if salt

water does not appear to be plentiful in them prospectors will do well
to keep toward the bottom of the trough until more is known regarding
the height of the water line. The Gordon sand appears to carry
water in this vicinity, in some places completely filling up the well.

On Rocky Run the record of well No. 956 gives water in the Gordon
and some oil in the Gordon Stray sand. The gas wells on Crafts
Run show water in the Gordon at about the 450-foot level, but no
information is to be had regarding dry hole No. 1096. This well
seems to be located too high on the structure to be productive in the
Fourth or Fifth sands and too low to catch any oil or gas that may
have collected above the salt water in the Gordon sand on the dome
o the north.

In regard to the area southeast of the Washington anticline, but
little can be added to what is shown by the structure. None of the
records of wells in this area are complete enough to be of value in
making deductions. - Along the southern border from well No. 948
to No. 942 the area seems fairly well tested, though the well having
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the best structural position (No. 946) was abandoned a short distance
below the Pittsburg coal. If productive this well should have found
oil in the Fourth or Fifth sands, with water in the Gordon sand. The
record of well No. 830 mentions no salt water, though doubtless the
Gordon at least is saturated, but reports gas in the Fifth sand. It is
possible that this well touches the Fifth sand above the salt-water

-line; if so, it would seem that a well near the edge of the quadrangle
cast of this point might find oil in the lower sands. In view of the
analogy between this basin and the Finney trough, it seems remark-
able that no productive territory has been found along its bottom or
sides within the quadrangle. This may. be accounted for by the
facts that the Gordon sand is completely saturated in this region and
that the Fourth and Fifth sands have no water in them, except pos-
sibly in the shallow basin at the south, or that the salt-water line in
the last-named beds encircles the steep sides of the basin, with only a
narrow belt of oil on the slope directly above. It may be that the
-wells of the Point Lookout pool get their oil from this belt and that
accumulations at about this level may be found southwest of this
field. These pools, if present, will be difficult to locate, however, ow-
ing to their narrowness, the steep dip of the rocks, and small inac-
curacies in the map of the structure.

Practically nothing is known regarding the geologic structure and
the conditions of the oil sands in that portion of the quadrangle for
which no contours are drawn. On the convergence sheet are shown all
the wells that have been drilled to date in the quadrangle or near
enough to the west edge to make a knowledge of the conditions found
in them of value in a study of the sands in the quadrangle. Except
those of wells Nos. 1120 and 1121, not a single record seems to have
been preserved. In other words, of the $40,000 or $50,000 expended
in examining this region nothing remains except a dozen dry holes
and a little hearsay knowledge handed down from mouth to mouth.
Enough facts might have been secured by careful observation of the
local conditions of the rocks passed through, the amount of salt water
encountered, and by good measurements of distances between beds, to
enable the geologist to outline clearly those remaining localities that
are worth testing. It is quite possible that within this unmapped
area there is valunable oil territory, but its discovery and exploitation
will probably cost several more wells than would be necessary if the
work were guided by a good structural map of the sands and a
knowledge of their condition and degree of saturation at the points
where they have been touched.

No record of well No. 1125 was found. The dlstance to the Pitts-
burg coal and Gordon sand, as remembered by persons residing in

. the vicinity at the time, was used in the mapping. Well No. 1175

3496—Bull. 318—07—>5
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has no record, but from all accounts no Gordon sand was found in it,
nor in any of the wells in the unmapped area to the north. No. 1176
is a shallow well, but the others went below the horizon of the
Gordon sand. In well No. 1132 the Gordon is made up of 10 feet
of “shelis.” No information could be secured in regard to the other
sands in this area, but the general impression seems to be that none
of the lower sands are present.



PART IL.—DETAILED DESCRIPTIONS.
CHAPTER I

GENERAL STRATIGRAPHY.
INTRODUCTION.

The second part of this bulletin is intended to include such detailed
information as will assist in the further investigation of the area or
of adjacent areas. Tor this purpose a description of the different
members which make up the formations will be given, together with
an account of their peculiarities and their positions relative to other
members, all of which assist in the identification of the different
marking strata. After this each quadrangle will be considered sepa-
rately by townships, the topographic position of the outcrops of the
principal beds that have been located being described.

The rocks to be considered include a section of about 3,000 feet,
extending from a horizon near the base of the Devoman system
nearly to the top of the Carboniferous. '

The sequence of the formations is shown by the following sectlon'

Qeneral geologic section i Steubenwille, Burgetistown, and Claysville
quaedrangles. ’

. - - : Approximate
System. Series. Formation. thickness.
(@ Feet. S
S TECIIC wvvtvnnrencaeieneenannnannnens e a 500
Permian.......... {Washington ...............o............ ... 276
Monongahcm including Pittshurg coal 325
ponit g?lnenﬁaug ............................. . 500 to 600
Carboniferous..... e : egheny 250 to 350
Pennsylvanian...3potcving. . 150 to 350(?)
Mauch Chunk 0 to 100
Greenbrier ..
Mississippian..... Pocono ...

Devonian..........|oceeieiovii Catskill

o Greatest thickness:

In the detailed description of the rocks they will be considered by
formations, those from the base of the Monongahela formation
in ascending order to the highest strata found in the area being first
discussed, and then each stratum from the base of the Monongahela
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down to the lowest oil sand concerning which reliable information
has been obtained. The reason for thus commencing in the middle
and going in both directions is that the Pittsburg coal, at-the base of
the Monongahela formation, is well known by all oil operators and
engineers of the region and has long been used by them as a datum
plane. ’

FORMATIONS ABOVE THE PITTSBURG COAL.

MONONGAHELA FORMATION.

The rocks from the base of the Pittsburg coal to the top of the
Waynesburg coal are included in the Monongahela formation. This
is one of the most important formations in the quadrangle, not only
as to area covered, which includes the greater part of the surface of
the two northern quadrangles, but also as to economic value. Eco-
nomically the more important members of this formation are the
Pittsburg coal, Benwood limestone, and Waynesburg coal.

PITTSBURG COAL AND ASSOCIATED ROCKS.,

The important coal bed, known as the Pittsburg coal, lies at the
base of the Monongahela formation. It is the most persistent coal
bed known in the Appalachian field, covering much of southwestern
Pennsylvania, eastern Ohio, and northern West Virginia.

In the three quadrangles considered the bed maintains a thickness
of nearly 5 feet of workable coal. It is divided into four, and
locally into five, benches by thin partings of clay or shale.

The conditions above the Pittsburg coal differ materially in differ-
ent portions of the area investigated. In the eastern half of the
Burgettstown quadrangle the upper division of the Pittsburg coal
1s present, consisting of alternate bands 6 or 8 inches in thickness
of shale and coal which extend for a distance of 7 or 8 feet above the
main bed. '

In the northern part of the Burgettstown quadrangle and over
most of the Steubenville quadrangle the main Pittsburg coal is over-
lain by shale and a bed of dark-blue limestone 1 to 2 feet thick; the
top of which is from 8 to 20 feet above the base of the main coal bed.
Above the limestone is a coal bed from 6 inches to 2 feet in thickness.
This is known as the Pittsburg Rider or Rooster seam.

In the western part of the Burgettstown quadrangle and the east-
ern part of the Steubenville quadrangle the upper division of the
Pittsburg coal and the rocks described above are replaced by the
Pittsburg sandstone.” This is a mediurm-grained brown sandstone
from 12 to 80 feet in thickness. It has the appearance of being a
fair building stone. :
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REDSTONE COAL.

In a portion of the Burgettstown quadrangle the Redstone coal, a
few inches in thickness, occurs 60 to 70 feet above the base of the
Pittsburg coal. It is underlain by an easily disintegrating lime-
stone. The coal is not present, however, over most of the area

investigated.
SEWICKLEY COAL.

The Sewickley coal, which is equivalent to the Meigs Creek coal of
Ohio, is only 4 to 8 inches thick in the Burgettstown quadrangle and
the eastern part of the Steubenville quadrangle. In the western and
southern parts of the Steubenville quadrangle it increases in thick-
ness to more than 2 feet and appears to be of good quality. The
interval separating the Sewickley coal from the Pittsburg Rider
coal is occupied by an unbroken deposit of shale 70 feet thick, locally
rather sandy, especially in the lower portion.

ROCKS BETWEEN SEWICKLEY AND UNIONTOWN COAL BEDS,

General description—The rocks lying above the Sewickley and
below the Uniontown coal are generally calcareous. In the early
surveys of Pennsylvania this bed was called the “ Great” limestone
on account of its thickness (150 feet), which is unusual for a lime-
stone bed in the coal-bearing rocks. Later it has been called the
Benwood limestone, from the town of Benwood, W. Va., @ short dis-
tance below Wheeling. In the area investigated this portion of the
Monongahela has a thickness of about 100 feet and contains many
beds of limestone, but they are not numerous enough to justify their
grouping together into a distinct limestone member.

Lowest beds.—The lowest few feet of these rocks consist of thinly
bedded limestone, which on weathering breaks up into slabs of a
cream-white color. The space between the beds is filled with calea-
reous shale. Above this limestone is calcareous shale, but in a few
localities it is overlain by a massive layer of light-blue limestone
about 7 or 8 feet thick, with a conchoidal fracture and a smooth sur-
face. This bed is rather impure, containing much clay. Tt is not
persistent and in many places its position is occupied by yellow shale.

Dinsmore limestone.—About 35 feet above the Sewickley coal is a
series of limestone beds which are so characteristic that they have
been traced and identified through the entire area of the two northern
quadrangles. TFor this reason they are considered as an independent
member of the Monongahela formation and are named from the town
of Dinsmore, Washington County, Pa. The total thickness of this
member is about 4 feet. It is composed of a number of cream-white
limestone beds from 4 to 8 inches in thickness. The spaces betvween
the beds are filled with calcareous shale, which generally weathers out
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and leaves the limestone ledges in bold-relief. This limestone is the
most persistent feature of this part of the Monongahela formation.

The Dinsmore limestone is overlain by about 20 feet of shale,
which is olive-green in color on top and red or yellow below.

Bulger limestone.—Above the shale just mentioned is another char-
acteristic layer of limestone, which is treated as a separate member
of the Monongahela formation and is named from the town of Bulger,
Washington County, Pa. In the type locality it is prominent, form-
ing terraces on the sides of the hills, and consists of a solid brown
limestone from 1 to 2 feet in thickness, breaking with ah uneven
fracture and showing a number of small crystals of calcite. West
of the type locality, in the Steubenville quadrangle, the Bulger lime-
stone has a thickness of a foot or more, is of a muddy brown color,
and breaks with a smooth fracture. Its stratigraphic position, how-
- ever, remains constant, and it is underlain by the same green shale.
It makes a reliable key rock in most of this region.

Top beds—Usually four separate beds of limestone can be identi-
fied above the Bulger limestone, though they are not well developed
in the Steubenville quadrangle. Immediately overlying the Bulger
limestone is 15 to 20 feet of coarse calcareous shale, above which is
solid limestone about 1 foot thick. This rock shows a yellow surface
when weathered and is blue when freshly broken. The weathered
surface always shows small protuberances, due to the presence of
particles that are more resistant than the surrounding matrix. This
gives it the appearance of being covered with small pimples, and by
this peculiar and characteristic feature it may be easily recognized.
Ten feet above this limestone is another about 1 foot thick, composed
of two slightly different materials which on weathering give a spotted
surface. This appearance is characteristic and serves to identify the
rock wherever it is found. From 16 to 18 feet above the last-men-
tioned bed is a blue limestone, which on weathering has a white resi-
due-of clay upon its surface, but despite this fact the rock is easily
distinguished from the other white limestone, for the blue generally
shows through the surface color. A foot or so above this bed is the
top stratum of the Benwood limestone. On a weathered outcrop this
is a soft yellow limestone, but on fresh fracture it shows a brownish-
red color. It disintegrates readily and is seldom found in a solid
ledge. Usually its outcrop is marked by the presence of brown lime-
stone nodules.

UNIONTOWN COAL.

A few feet above the Benwood limestone is the Uniontown coal,
which has little or no economic importance in these quadrangles. It
is less than 1 foot thick, and its outcrop is in many places concealed

-~
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by the heavy sandy shale above, which has a tendency to wash down
and cover the coal. Above the Uniontown coal is an interval of 40
feet or more to the Waynesburg coal. This interval is occupied by
yellow shale, with black sandstone layers. '

WAYNESBURG COAL.

The Waynesburg coal outcrops over the southern half of the
Steubenville and Burgettstown quadrangles and the northern half
of the Claysville quadrangle. Tt varies greatly in quality, and
the thickness ranges from less than 1 foot in parts of Mount Pleasant
Township, in the Burgettstown quadrangle, to over 5 feet near the
junction of Buffalo Creek and Brush Run, in the Claysville quad-
rangle, where it has the following general section: -

Section of Waynesburg coal near Buffalo Creek and Brush Run.

TFeet.
Coal e +to §
Blue clay oo tto2
Coal with a variable number of thin shale partings______ 28 to 43
Tive elay ool 3to2

In Jefferson Township, in the Burgettstown quadrangle, and in
the southern part of the Steubenville quadrangle the coal has a thick-
ness of 3 feet or more, but 1s of poor quality, owing to the presence of
many small partings of clay.

WASHINGTON FORMATION.

The rocks from the top of the Waynesburg coal to the top of the
Upper Washington limestone are included in the Washington forma-
tion. The Waynesburg coal at the bottom, the Washington coal near
the middle, and the Upper Washington limestone at the top are excel-
lent key beds. Between these prominent beds are a number of mark-
ing strata of minor importance. No general description can be given,
however, that will apply to all localities. For careful geologic struc-
tural work the use of the smaller coal beds is not deemed advisable,
for they are probably not continuous throughout the area.

' WAYNESBURG SANDSTONE.

Above the Waynesburg coal is a foot or so of shale, overlain by 6
to 8 inches of gray limestone. The limestone disintegrates easily
and is in many places entirely wanting. Above the limestone is a
sandstone which is locally massive, but much 6f which is so laminated
as to closely resemble shale. The total thickness of the sandstone
and shale is from 10 to 35 feet.
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WAYNESBURG “ A" COAL,

The small coal known as the Waynesburg “A” is only a few inches
thick. It is generally present in the Claysville quadrangle, being
often found in two small layers 1 to 6 inches thick, divided by 1 to
3 feet of bluish clay. Above the coal is a hard blue limestone a foot
or more in thickness. The distance of this coal above the Waynes-
burg is from 40 to 55 feet.

WAYNESBURG ‘‘B’ COAL AND ASSOCIATED ROCKS.

From 20 to 30 feet above the limestone overlying the Waynesburg
“A” coalisa coal bed (the Waynesburg “ B ), usually 1 foot or more in
thickness, but locally wanting and here and there apparently split
into two small beds 10 or 12 feet apart. Above the coal is a sandy
shale which in places becomes massive. This in turn is overlain by
a limestone, the bottom layer of which is about 18 inches thick, weath-
ers to a light yellow, and shows a mottled gray color when freshly
fractured. This layer resists weathering so well that it is usually
found in rather bold outcrop. The top.layer of this limestone is
from 12 to 15 inches thick aud of a bhnsh gray color, in some places
with a slight reddish tinge.

" LITTLE WASHINGTON COAL,

From 8 to 20 feet above the limestone just noted is the Little Wash-
ington ceal, which consists of 6 inches to 1 foot of hard blocky coal,
free from shale partings and apparently of good quality. This little
coal bed is very persistent being invariably present where its horizon
is exposed, though it is easily overlooked because the hard coal makes
little smut. The distance between this bed and the Wazhington coal
above varies from 6 to 15 feet over small areas, but shows a much
greater variation between widely separated parts of the quadrangles,
the maximum distance found being about 28 feet.

WASHINGTON SANDSTONE,

Between the Little Washington coal and the Washington coal is
the Washington sandstone. This bed is from 5 to 25 feet in thick-
ness. It is usually found in thin layers, which when closely exam-
ined are seen to be oxidized on the surface to a deep red, the interior
being of a light-gray color and very micaceous, with numerous black
specks of carbonaceous matter. In the vicinity of Washington, Pa.,
this sandstone is massive,with layers as much as 5 feet thick. Here
the major part of. the carbonaceous matter seems to be confined to
indistinct bands running through the rock, roughly parallel to the
bedding planes. The amount of carbonaceous matter is not so large
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as to affect the usefulness of the stone for building purposes.
Remarkable variations in the thickness of the Washington sandstone
may be noted in the cuts along the Baltimore and Ohio Railroad
from Washington westward to Woodell station. Here the top of the
bed, capped by the Washington coal, dips gently and evenly to the
‘west, whereas the bottom of the bed, overlying the Little Washington
coal, rises and falls in a series of undulations measuring from a few
feet to 100 yards or more from crest to crest, the difference of thick-
ness of the sandstone by this unevenness of its bottom being in places
as much as 6 or 8 feet, though the usual range is from 1 to 3 feet.

. WASHINGTON COAL.

" The Washington coal lies not far from the middle of the Washing-
ton formation. Next to the Pittsburg coal it is the most prominently
outcropping and most easily recognized coal bed of the area investi-
gated. It shows in outcrop in the southeast corner of the Steuben-
ville quadrangle, in all townships south of the Panhandle Railroad
in the Burgettstown quadrangle, and throughout the middle and
northern portion of the Claysville quadrangle.

The general thickness of the Washington coal bed is from 7 to 8
feet. This total is made up by a succession of layers, about 6 inches
thick, of coal and shale in the upper part of the bed and a bench of
solid coal, from 2} to 3 feet thick, in the lower part. The seams of
shale in the upper part of the bed seriously affect the economic value
of the coal, but in no way detract from its value as a guide to geology.
If the coal is exposed in section, it can be readily recognized by its
lower bench, the shale and clay partings along the cénter of the bed,
and the 4-inch seam at the top overlapping 1 to 2 feet of fire clay.

LOWER WASHINGTON LIMESTONE AND ASSOCIATED ROCKS,

Above the Washington coal is from 5 to 15 feet of coarse black and
brown shale, which extends upward to the Lower Washington lime-
stone. The bottom layer of this limestone is from 10 inches to 2 feet
thick and bluish gray, with reddish streaks. The thickness and tex-
ture of this layer differ greatly in many adjacent localities. It is, in
general, rather argillaceous and in many places weathers to a bright
yellow. Overlying it are several .thin layers of limestone, having a
total thickness of 2 or 3 feet. These rocks are usnally gray in color
and have a somewhat slaty cleavage. They are succeeded by 10 to 18
inches of a yellowish-gray limestone, which shows on fresh fracture
a steel-gray color. Overlying this limestone is from 5 to 6 feet of
. black or blue shale containing, in one or two places noted, a few inches
of shaly coal. The next two limestone layers above this shale are
of about equal thickness, amounting to a total of 4 to 6 feet. Both
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are somewhat cherty, have a steel-gray color on fresh fracture,.
changing to light gray when exposed to weathering, and disintegrate
very readily into small, roughly cubical blocks.

Directly overlying the Lower Washington limestone is a bed of
dark to black fossiliferous shale from 1 to 6 feet thick. Near the
bottom of this shale there is exposed in numerous localities a thin bed
of shaly coal, which, at a few places near Taylorstown in the Clays-
ville quadmn<ﬂe attains a thickness of about 18 inches. This black
shale is capped by 6 or 8 feet of yellowish shale, which. merges into
a reddish thin-bedded smndstone, usually from 5 to 20 feet thick.
This sandstone varies greatly in thickness, in places being massive
and filling the entire interval between the Lower and Mlddle Wash-
ington hme%tones, with the exception of a few inches of black and
yellow shales at the top and bottom. In an old quarry once operated
by the Baltimore and Ohio Railroad, on Buffalo Creek, one-fourth
mile south of the “S?” bridge, the bed is between 40 and 50 feet
thick, with a single 20-foot layer near the bottom. Above this sand-
stone is usually 4 to 6 feet of brown shale to the bottom of the Middle
Washington limestone.

'MIDDLE WASHINGTON LIMESTONE,

The Middle Washington limestone lies from 50 to 65 feet above
_the Washington coal. It consists of several limestone layers sepa-
rated from each other by a few inches to 2 or 3 feet of shale, and
having a total thickness of 10 to 30 feet. There are but four layers
in the bed that are at all easily recognized—a 2 to 6 inch deep-pink
ledge at the bottom, two yellow ledges about the middle, and near
the top a 6 to 8 inch cream-white layer which has a dark mottled
color on fresh fracture, the white appearing on the outside as if the
stone had been painted. The yellow layers are from 1 to 2 feet
thick. The lower one is about double the thickness of the upper, is
very prominently exposed, and may be easily recognized by its tend-
ency to exfoliate when exposed to weathering. The other layers
of the bed are usually from 6 inches to 23 feet thlck, in color bluish
~ to gray and steel gray on fresh fracture.

For about 35 feet above the Middle VVfLshmcrton limestone the
rocks are, in the main, shaly sandstones, which at places occur in
massive layers from 3 to 5 feet thick. Above these sandstones is
usually from 5 to 15 inches of soft shaly coal (the Jollytown coal of
Stevenson ¢) of no geologic or economic value. This coal is over-
lain by 50 to 65 feet of yellowish to reddish shales and sandstones
that extend to the bottom of the Upper Washington limestone.

@ Stevenson, J. J.,, Second Geol. Survey Pennslyvania, Rept. K, 1876, p. 48.
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UPPER WASHINGTON LIMESTONE.

The Upper Washington limestone, the top member of the Washing-
ton formation, is the most important guide rock above the Wash-
ington coal; from which it maintains a fairly constant distance of
165 feet. It is a heavy and persistent limestone bed, having two or
three characteristic layers that render its identification easy. It
appears in outcrop at few places in the Burgettstown quadrangle,
but is generally exposed over the entire area of the Claysville quad-
rangle. This bed is thickest in the vicinity of Washington, where
it consists of ten to twelve layers of limestone varying from a few
inches to 8 feet in thickness and separated by partings of shale. The
lowest layer of this bed is a rusty-brown limestone from 1 to 2 feet
thick, which, on fresh fracture, is of a dark steel-gray color and
shows numerous tiny crystals of calcite. The next three or four
layers are nearly identical in general appearance. They have a total
thickness of 6 to 7 feet, are of dark to reddish-brown color,
very hard and tough, and of irregular fracture, and some of the
layers have numerous calcite crystals. They generally weather to a
rusty cream color, though a small layer toward the bottom of this
group weathers locally to a light reddish yellow. Above this group
i1s a hard, thin-bedded, dark-brown limestone from 8 inches to 2
feet in thickness. It is argillaceous in places, breaks rather easily
with an uneven fracture, and weathers to a rusty cream color. This is
the only layer in the lower portion of the Upper Washington lime-
stone that may be easily recognized, and is one of the important
markers of the member. The weathered surface of this rock has a
rough, finely striated, filelike appearance, by which, when it has
once ‘been identified in the field, it may be recognized at a glance.
From 3 to 5 inches of coarse brown shale separates this layer from the
one above, which is a dark reddish-brown limestone in two beds
having a total thickness of about 24 feet. It is very hard and tough
and weathers a rusty cream color. The face of a fractured portion
of this limestone presents a crimped appearance around the edges.
Above these layers is from 6 to 8 inches of coarse black shale. The
next limestone above is dark gray, very hard, and somewhat cherty,
and breaks easily under the hammer into small cubical blocks.
Around Washington this layer is one of the thickest in the bed, being
from 24 to 3 feet in thickness. It is, however, variable both in quality
and quantity, and in many localities is wanting. Overlying this
limestone is from 8 to 6 inches of coarse black shale, which in the
type locality around Washington directly underlies a few inches of
thin-bedded sandstone. . In various portions of the Claysville quad-
rangle this shale and sandstone appear to thicken greatly at the
expense of the underlying limestone. At a few places the shale was
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found to be rather carbonaceous, carrying tiny partings of coal,
with a total thickness of 3 or 4 inches. The limestone layer directly
overlying this shale is cream white, but has a dark mottled appear-
_ance on fresh fracture. It appears locally as two ledges 1 to 2 feet
thick, with a parting of calcareous shale. It is overlain by a layer
of soft black shale from a few inches to a foot or more thick, which
on weathering has a mealy, frosty-white appearance. Above this
shale is a light-buff, thin-bedded, argillaceous limestone, from 1 to 3
feet in thickness, which weathers to a bluish white. This layer is
thickest in the vicinity of Washington, where it assumes a massive
appearance, but is easily recognized by its tendency to break into
thin sheets. In the vicinity of Good Intent this layer is very much
darker and has the mottled appearance of the top layer, described
below, resembling it closely both on fresh fracture and when exposed
to the weather. Overlying this layer is from 1 inch to 3 feet of black
shale, and this is in turn overlain by the top layer of the bed, which
is from 6 inches to 2 feet thick, very hard and brittle, dark to black
on fresh fracture, and cream to snowy white on weathering.
Weathered portions of a ledge of this layer when broken present a
peculiar brown-black mottled appearance, which, as already stated, is
also characteristic of the third layer from the top. In fact, the three
top layers of this bed form a group whose outcrop is always easily
recognized. , ‘

GREENE FORMATION.

Only the lower portion of the Greene formation is present in the
area studied, and that to a very small extent except in the Claysville
quadrangle. Tts greatest thickness of 475 feet occurs in Morris
Township, on the dividing ridge between Washington and Greene

counties. _
UPPER WASHINGTON COAL.

-Above the Upper Washington limestone, the top of which is the
base of the Greene formation, the rocks are different in many adjoin-
ing localities. Dark shale with a thickness of 3 to 15 feet is most
common, though the same interval is in many places filled by
argillaceous sandstone. Above this is the Upper Washington coal,
consisting of 1 to 5 feet of black bituminous shale, in which are
- frequently found embedded thin layers of coal. The shale is uni-
formly present, but the coal is variable, its maximum thickness
being not more than 14 inches, including shale and clay partings. .
‘White ¢ calls this the Jollytown coal, though Stevenson ® designates
a coal farther down in the series by that name and calls this the-

« White, I. C., Geol. Survey West Virginia, vol. 2, 1903, p. 111.
b Stevenson, J. TJ., Second Geol. Survey Pennsylvania, Rept. K, 1876, p. 48.
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Upper Washington coal. Above the black bituminous shale is from
5 to 20 feet ot gray laminated sandstone, reaching \v1th1n a few
inches of the Donley limestone.

DONLEY LIMESTONE.

For the most widespread and uniform limestone in the Greene
formation throughout the Claysville quadrangle the name Donley is
here proposed. It is from 18 to 45 feet above the bottom of the
formation, and in this quadrangle is invariably present where its
horizon comes to the surface. In the vicinity of Donley, Donegal
Township, a typical section shows this limestone in three or four
layers, having a total thickness of 5 or 6 feet. The characteristic
feature is its dark, rusty, lichen-covered surface when exposed to
weathering.* The limestone is very hard and tough, and fractures
unevenly with a dark steel-gray to almost black color, having a very
coarse grain and showing numerous calcite crystals. The bed is also
distinguished by its peculiar jointing, which has a striking resem-
blance to that of dry mud, the blocks being irregular in shape and
from 1 to 3 feet in diameter. The joints are usually very distinct,
many of them being from 1 to 3 inches wide, filled with dark red
clay.

SPARTA COAL AND ASSOCIATED ROCKS.

Above the Donley limestone is a sandstone with a thickness of 15
to 20 feet, usually of a light-gray color and laminated, but in places
consisting of several massive ledges. Above this is a few feet of
reddish shale which reaches to the Sparta coal, the most important
coal bed of the Greene formation. The coal is from 6 inches to 3
feet thick. It attains its greatest thickness in the vicinity of Fast
Finley, where it was once mined, though all banks have long since
been abandoned. Those who have used it say that the best of it is
somewhat rusty in color, makes a hot fire, and burns to a small

white ash.
PROSPERITY LIMESTONE.

The next distinctive member above the Sparta coal is a rusty-
yellow limestone, having a maximum thickness of 10 or 12 feet,
which is here named the Prosperity limestone, from the village of
that name in Morris Township. The top layers are in places light
bluish, fracturing irregularly with a dark-gray to rusty-black color,
end very coarse grained. The other layers are dark gray to buff
on fracturing. This limestone is fairly persistent over the southern
half of the Claysville quadrangle, being present on all the hillsides
in the vicinity of Pleasant Grove. Its heaviest outcrop is northeast
of Pleasant Grove, along the top of the rldge between East Finley
and South Franklin townships.
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DUNKARD COAL AND ASSOCIATED ROCKS.

About 125 feet above the bottom of the Greene formation there
is a fairly persistent but thin layer of bituminous shale which
locally occurs as a coal bed a few inches thick. This is probably the
Dunkard coal, as named by Stevenson,® though the fewness of the
exposures noted makes this correlation somewhat doubtful.

For 100 to 125 feet above the Dunkard coal bed are reddish lami-
nated sandstones and shales, in -which two or three thin beds of
limestones occur. At one or two places in the vicinity of East Fin-
ley a small coal smut was noted in these rocks at about 155 feet above
the top of the Upper Washington limestone, but the bed appears to
be only of local extent.

CLAYSVILLE LIMESTONE AND ASSOCIATED ROCKS.

From 205 to 225 feet above the base of the formation lies a lime-
stone, separated into two layers by 6 to 8 feet of yellow slkiale. The
top layer is from 6 to 8 inches thick, bluish white, and dark brown
on fresh fractures. The bottom layer is here and there as much as
18 inches thick, weathers with a rough surface to a reddish or yellow
color, and is a dark gray on fresh fracture. This limestone is present
over a considerable area in the southern and western parts of the
Claysville quadrangle. In the northern part of East and West
Finley and Morris townships it is a rather compact bed, from 6 to 8
feet thick, the top layers being heaviest and all having a dark-gray
color. Since it can not be correlated with any bed previously named
and is among the most prominent limestones of the Greene formation
in this section, it has been thought advisable to call this bed the
Claysville limestone, from the town of that name in Donegal Town-
- ship, Washington County.

Above the Claysville limestone are 50 or 60 feet of reddish and
dark-colored shales, in which at irregular intervals are embedded thin
sandstone layers. These shales are overlain at many places by 2 to
6 feet of light-gray to brown limestone. The top layer is heaviest,
and on fracturing is light buff; the lower layers are very thin and
casily disintegrate to small gray nodules. Above this limestone is
a few inches of carbonaceous shale and 25 or 30 feet of reddish
shales, capped by 10 or 15 feet of thin grayish laminated sandstone.

NINEVEH COAL AND LIMESTONE,

About 325 feet above the base of the Greene formation and 100
feet above the Claysville limestone is a rather persistent coal bed,
from 6 inches to 1 foot in thickness. This is probably the Nineveh

\

@ Stevenson, J. J., Second Geol. Survey Pennsylvania, Rept. K, 1876, p. 35.
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coal, though it is not present over a sufficient area to permit a definite
correlation. It is usually underlain by about 10 feet of reddish shale,
below which is 2 or 3 feet of bluish clay or shale, overlying 4 or 5
feet of bluish-white to cream limestone in two or three rather mas-
sive layers, very hard and tough, and a light buff on fracturing.
This limestone caps the tops of many of the highest hills in Morris
and East and West Finley townshlps

A few feet above the Nineveh coal is a small gray limestone a few
inches in thickness. This small limestone is overlain by about 50
feet of laminated sandstone, which extends to a rather prominent
layer of bluish-gray limestone from 13 to 24 feet thick, very hard,
- and with a dark-brown mottled appearance on fresh fracture. This
is one of the most prominent beds in the Greene formation.

FORMATIONS BELOW THE PITTSBURG COAL.
CONEMAUGH FORMATION.

The Conemaugh formation lies below the Monongahela, extending
from the base of the Pittsburg coal to the top of the Upper Freeport -
coal. It is a mass of shale and sandstone nearly 500 feet thick and
. contains little of economic importance. Few of its beds have dis-.
tinctive characteristics by which they may be used as key rocks for
the determination of the position of other beds. The strata are
described from the top downward.

INTERVAL BETWEEN PITTSBURG COAL AND AMES LIMESTONE.

Below the Pittsburg coal is a limestone that occurs here and there
in two beds. The upper and more persistent bed maintains a thick-
ness of 1 to 2 feet. It is hard, shows a blue color on fresh frac-
ture, and weathers to a bluish white. The lower bed is brownish
red, and in places it is as thick as the upper bed, but at many points
it is wanting. '

The interval from these limestones to the Ames limestone is occu-
pied by shales and flaggy sandstone having a thickness of about 200 .
feet. Near the Ames limestone these rocks give way locally to a’
massive brown sandstone from 10 to 20 feet thick. In some places
the sandstone lies directly above the Ames limestone, and in others
it is separated from the limestone by red shale 10 to 15 feet thick.

AMES LIMESTONE AND COAL BEDS.

At about the middle of the Conemaugh formation is a group of
beds that are very persistent and easily recognized. They con-
sist of the Ames limestone and adjacent coal beds. The limestone
ranges from a few inches to 8 feet in thickness. It is of a light gray
color in outcrop, but when freshly broken shows a crystalline frac-
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ture with a greenish tinge. Its upper portion is crowded with fos- -
sil crinoid stems and brachiopods. From the abundance of crinoid
stems this bed is often spoken of as the “ crinoidal ” limestone. In
its greatest development it consists of two benches which are fos-
siliferous, but the upper bench carries the larger number of fossils.

Two small coal beds are closely associated with the limestone. The
upper bed, which is from 1 to 20 feet above the limestone, is not
more than 1 foot thick. The lower bed is more constant and usually
maintains a distance of 20 feet below the limestone, although here
and there it occurs directly beneath that bed. This coal is in many
places 1% to 2 feet thick and breaks from the bed in long rectangular
blocks. ' '

CAMBRIDGE LIMESTONE.

About 95 feet below the Ames limestone is another limestone of
- similar composition and appearance. It probably contains a greater
number of brachiopod shells, but the fragments of crinoid stems are
much less abundant. This bed is commonly known as the Cambridge
limestone, from its occurrence at Cambridge, the county seat of
Guernsey County, Ohio. It was positively identified at only two
points in the Steubenville quadrangle.

MAHONING SANDSTONE.

The lowest member of the Conemaugh formation is the Mahoning
sandstone, which is rather coarse and of a light yellowish-gray color.
It varies from 30 to 60 feet in thickness and has some value as a
building stone. . It is also a good water-bearing stratum when under
cover. In places it is rather prominent, but not persistent, and in

many localities it appears to be displaced by shale.
ALLEGHENY FORMATION,

The Allegheny formation includes all the rocks from the top of
the Upper Freeport coal to a horizon about 100 feet below the Lower
_ Kittanning coal. This group of strata is important economically
because of the coal and fire clay contained in it. In the area investi-
gated it carries five coal beds, each of which is mined at some place -
in the area, although as a rule not more than two are mined in any
one locality. This formation also contains a few beds of limestone,
but generally they are thin and inconspicuous.

FINLEY COAL.

The Finley coal of the Steubenville quadrangle is believed to be
equivalent to the Upper Freeport coal of Pennsylvania, though this
is not considered provéd. It varies greatly in thickness, changing
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from a bed 5 feet thick in one locality to a mere streak of coal a few
miles away. Usually this coal is underlain by limestone and overlain
at a distance of a few feet by a heavy sandstone.

ROGER (UPPER KITTANNING) COAL.

The Roger coal bed occurs about 100 feet- below the Finley coal.
Considerable uncertainty exists regarding the correlation of this coal
bed with the type section of Pennsylvania. Orton ¢ considered that
- 1t was equivalent to the Lower Freeport of Pennsylvania. From data
collected during the present survey, especially in the valley of Kings -
Creek, West Virginia, it seems probable that this coal bed does not
maintain regular distances to the coal and limestone beds above and
below, but that it varies within rather wide limits, while the interval
between these coal and limestone beds remains constant. The coal
is from 3 to 4 feet thick and has a parting 14 to 16 inches from the
bottom. It is of good quality and has been extensively mined. Gen-
erally the bed is overlain by light-yellowish shale, which changes to
sandy shale above.

MIDDLE KITTANNING COAL AND ASSOCIATED ROCKS.

From 80 to 100 feet below the Roger coal is the Middle Kittanning
bed. This attains in but few places a thickness of 3 feet. It.appears
to be of fair quality, but is not extensively mined. Overlying-the
coal is a heavy bed of light-colored sandstone that has a thickness
of 50 to 80 feet. Below the Middle I ittanning coal is a sandstone
15 to 20 feet thick, which reaches within a few feet of the Lower
Kittanning coal.  These two sandstones, one above and the other below
the Middle Kittanning coal bed, probably represent the first and
second Cow Run sands noted in many well records.

LOWER KITTANNING COAL AND FIRE CLAY.

The Lower Kittanning coal is from 2 to 3 feet thick and is under-
Jain by a bed of fire clay from 8 to 12 feet thick. The coal is high in
sulphur and is sometimes spoken of as the “ sulphur ” bed. The clay
varies considerably in appearance. The upper portion is of a light
cream color in outcrop; the lower has disseminated through it crys-
tals of pyrites that give it a yellow appearance on weathering. On
fresh fracture the upper portion is of a light dove color, breaking
with uneven fracture and having a soapy feel. The lower portion is
much darker, though giving a very light streak.

e Qrton, Edward, Geol. Survey Ohio, vol. 5, 1884, pp. 49-62.

3496—Bull. 318—07—6
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The Lower Kittanning coal is not generally mined for commercial
purposes, owing probably to the high percentage of sulphur which it
contains. The clay below the coal is extensively developed and used
for the basis of a large pottery business along Ohio River.

POTTSVILLE FORMATION.

The Pottsville. formation includes the rocks from the Homewood
sandstone to the unconformity described on page 15. In this region
the Pottsville was deposited upon a subsiding land area, which con-
sequently had a migrating shore line. For this reason it generally
consists of coarse sandstones and conglomerates that were thoroughly
washed by the waves and currents. The finer sediments were sorted
from the coarse material and carried far out into deep water, while
the coarser sediments were deposited along shore.

HOMEWOOD SANDSTONE.

The Homewood sandstone, the uppermost member of the formation,
is probably represented in the well records by the Gas.sand. This
may be true, however, only in part of the records, and in others the
sand called the Gas Sand may be the equivalent of the Connoquenes-
sing sandstone below the Mercer coal.

MERCER COAL,

In the records of some of the deep wells in the northern part of the
Steubenville quadrangle are notes of one or two coal beds above the
Salt sand. It is difficult to class these coals, owing to the lack of
detailed information, but it seems probable that they occur below the
base of the Allegheny formation, and, therefore, possibly represent
the Mercer coal beds of the Beaver V‘llley in western Pennsylvania.
In the type locality the Mercer coals occur between the Homewood
and Connoquenessing sandstones, but in the Steubenville well records
no sandstone is noted immediately above the coals, and hence it seems
probable that the Homewood sandstone is not extensively developed
in this region. The data are not sufficient to make definite correla-
tions, but the preponderance of evidence seems to indicate that these
are Mercer coals.

SALT SAND. ’

The Salt sand is a coarse white sandstone 20 to 30 feet thick. Usu-
ally it is saturated with salt water, and from this condition it receives
its name. Below the Salt sand is an irregular bed of shale ranging
in thickness up to 20 feet. With the ev1dence at hand it is 1mposs1ble
to say whether this bed is a part of the Pocono sandstone or whether
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1t belongs to the Pottsville formation. It seems probable that the
latter is true ard that it is the first member laid down on the eroded
surface.

ROCKS BELOW THE POTTSVILLE TORMATION.

UNCONFORMITY BETWEEN THE MISSISSIPPIAN AND THE PENNSYLVANIAN
SERIES,

" In the Appalachian region south of the Steubenville quadrangle
the Pocono sandstone is overlain by the great Greenbrier (“lower
Carboniferous ”) limestone, which first appears in the section in
the southern half of the Steubenville quadrangle as a thin wedge.
- This increases in thickness rapidly to the south until in the Tennessee
region it attains a maximum of more than 1,000 feet.

In the northern half of the Appalachian region this great lime-
stone mass is overlain by an immense body of red shale which reaches
its maximum development of 5,000 to 8,000 feet in thickness in
eastern Pennsylvania, where it is known as the Mauch Chunk shale.
This shale does not appear to be present in the three quadrangles
investigated. The nearest point of outcrop of the Greenbrier lime-
stone and Mauch Chunk shale is in the Chestnut Ridge of Pennsyl-
vania and northern West Virginia, where both formations are pres-
ent, but with a maximum thickness of not more than 300 feet. From
the numerous drill records in southwestern Pennsylvania it is pos-
sible to trace the red shale to the northwest as far as Washington, Pa.,
and the Greenbrier limestone a short distance be’yond Beyond these
points there are no traces of the formations, either in outcrop or in
drill records.

From reeent studies¢ in the northern Appalachian coal field it
has been demonstrated that the absence of these formations and also
of a large part of the lower portion of the Pottsville is due to a great
unconformity which exists on the western side of the Appalachian
coal field between the Mississippian and Pennsylvanian series of
rocks. After the deposition of the Mauch Chunk shale, which was
probably laid down throughout the Appalachian province, the rocks
on the northwestern side of the province were elevated above sea
level, forming a land mass in what is now northwestern Pennsylvania,
Ohio, Kentucky, and Tennessee. Erosion was active on this land
area and most, if not all, of the Mauch Chunk shale and the Green-
brier limestone was removed. This area continued above water level
until at least two-thirds of the Pottsville formation was deposited in

a White, David, Fossil floras of the Pottsville formation in the Southern Anthracite
field, Pennsylvania: Twentieth Aun. Rept. U. S. Geol. Survey, pt. 2, 1900, pp. 751-930;
Deposition of the Appalachian Pottsville, Bull. Geol. Soc. America, vol. 15, 1904, pp.
267-282, .
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the anthracite region to the east. It was then depressed below water
level and sedimentation was resumed, but the conditions were those
of fresh or brackish water and the coarse conglomerates and sand-
stones of the upper Pottsville were deposited. The eroded surface
upon which they were laid down was somewhat irregular, and conse-
quently the parallelism of the beds above and below this line of
unconformity is not exact.

KEENER SAND.

The Greenbrier limestone is usually civided into two sections by a
small sand rock, which is known as the Keener sand.

BIG INJUN SAND,

The Pocono sandstone, which is known to the drillers as the Big
~ Injun, has a thickness of 100 to more than 200 feet. Generally it is a
fine-grained homogeneous sandstone, and is white, yellow, or almost
any color, except red. In some localities there is a “break ” or layer
of shale in the lower part of this formation, which is spoken of by
some drillers as the “ break in the Big Injun.” By other drillers the
sandstone below the “break” is regarded as a separate bed, and is
called the Squaw sand.

‘CUYAHOGA SHALE,

The Pocono sandstone is underlain in Ohio by a soft blue and gray
shale, more than 300 feet thick, which is known as the Cuyahoga,
from its outcrop in Cuyahoga County, Ohio. :

BITTER ROCK SAND.

In Pennsylvania a sandstone is present in the Cuyahoga shale at a
point about 100 feet from the bottom. This sand is known as the
Bitter Rock, from the large amount of salt water contained in it.

SUNBURY (‘; BEREA ”’) SHALE.

Below the Cuyahoga shale is a very dark or black shale, about 25
feet thlck, which lies directly above the Berea sandstone. This is
known as the Sunbury shale, from 1ts outcrop at that place, in central
. Ohio.

BEREA SAND,

, The Berea sandstone, named by Newberry from the village of
Berea, Cuyahoga County, Ohio, is the great oil-producing bed of east-
ern Ohio. Tt is a fine-grained white sandstone. Generally the upper
portion of the bed, for a distance of 12 to 20 feet, is cemented into a
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hard impervious rock, which is often called the “limestone cap.”
This term is somewhat misleading, for in no case can it be considered
a limestone, although.the cementing material may be in part cal-
careous. This portion of the rock is hard to drill, and is brought to .
the surface by the bailer in flakes, some of which are nearly half an
inch 1n diameter. Below the “limestone cap ” the rock is soft and
easy’ to drill, appearing as a pure white sand, which is known to the
drillers as “ pay ” sand. This sand may continue to the bottom of
the bed, but in some places it grades downward into a hard white
sand. The position of the “ pay ” sand varies somewhat from place to
place. In some wells it occurs 6 to 12 feet from the top of the bed
and in others 24 to 30 feet from the top. In still other wells no pay
streak has been encountered, and the rock is a hard cemented sand
from top to bottom. The thickness of the pay streak varies greatly.
In some wells it is only a few inches to a foot in thickness and is -
divided by layers of hard rock.

Over considerable areas the Berea sand is divided into two parts by
a thin bed of shale. In such places the lower part is often spoken of
as the “ second-pay ” sand, and in some wells it has been the source
of valuable oil production.
~ In eastern Ohio few wells have been drilled below the Berea sand,
and consequently little is known regarding the presence or absence
of lower sands, but in Pennsylvania the Berea is represented by the
“thirty-foot shells,” below which most of the oil-producing sands
have been found.

I

HUNDRED-FOOT SAND.

The Hundred-foot sand is about 190 feet below the Berea sand and
100 feet below the red shale. It is a gray sand of medium fineness,
containing white quartz pebbles as large as small peas. It receives
its name from its thickness in Butler County, Pa.

GANTZ SAND.

In parts of Washington and Greene counties the top part of the
Hundred-foot sand is named the Gantz, and the sand below the first
“break ” is the Fifty-foot. It is probable that these two sands arve
together equivalent to the Hundred-foot.

NINEVEH THIRTY-FOOT SAND.,

" The position of the Jineveh Thirty-foot sand 1s 100 feet below the
top of the Hundred-foot. It is gray in color and very fine grained.

GORDON SAND.

The Gordon sand is about 210 feet below the Hundred-foot. It
varies from a knife-edge to 60 feet in thickness in the Claysville
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quadrangle, with an average of 15 or 20 feet. It is a fine gray sand-
stone, usually containing near the middle of the bed a band 2 to 12.
feet thick, which i1s more or less conglomeratic. This portion is made
up of fine white to gray sand and well-rounded quartz pebbles up to
the size of a bean. There is a break in the sand near the top, which
thickens to the south across the Claysville quadrangle, until in places
the two portions of the sand are separated by 25 feet of shale. In
this condition the upper portion is called by drillers the Gordon
Stray sand. North of the Claysville quadrangle the Gordon Stray,
as a distinct sand, is mentioned in the records of few wells.

STRAY-STRAY SAND.

In parts of the Claysville quadrangle another thin sandstone bed
a few feet above the Gordon Stray is noted in a number of detailed
records. This is usually called by drillers the Stray-Stray sand. It
is apparently of local extent only, and from the information at hand
it is impossible to say if the sand is a part of the Gordon Stray or a
separate lenticular sandstone in the shale above.

FOURTH SAND.

The Fourth sand is from 60 to 70 feet below the Gordon. It is a
white to grayish sandstone, much of it conglomeratic. In thickness
it ranges up to 35 feet, averaging between 10 and 20 feet. . It under-
lies about the.same area as the Gordon sand, but is not so constant

either in thickness or quality.’

FIFTH SAND,

The Fifth sand is from 95 to 120 feet below the Gordon sand. Tt
is usually a fine white sand, carrying irregular lenticular patches of
conglomerate. In the Claysville quadrangle it is rarely over 15 feet
thick, but is fairly constant both in thickness and quality over the
eastern half of that quadrangle. Over the western half this sand-
stone, as well as the Gordon and Fourth sands, is wanting in many
places. This is especially true of a large area in the northwestern
quarter of the quadrangle, where the sandstones are missing or are
represented only by a few thin “ shells.” The Fifth sand is the low-
est usually reached by the drill in the area investigated, though a
few wells report a sand called the Sixth or Bayard, and below this
one called the Elizabeth sand.

o



- CHAPTER IL

DETAILED GEOLOGY OF THE STEUBENVILLE
QUADRANGLE.

-

In this chapter a concise statement will be given of the more impor-
tant formations outcropping in the different townships, and a descrip-
tion of the condition of the prominent marking bed in difterent parts
of each township. The intervals obtained by comparing the eleva-
tions of different beds will be given in tabulated form.

KNOX TOWNSHIP, JEFFERSON COUNTY, OHIO.

IKnox Township, which reaches beyond the northern iimit of the
quadrangle, presents a geologic section from the middle of the
Monongahela to the base of the Allegheny formation. Town Fork
of Yellow Creek has cut a deep valley in the west side, and Ohio
River bounds it on the east side. The formations rise from a point
west of Knoxville both to the east and west, and slightly to the south.

Benwood limestone—Along the ridge pike from Inoxville to
Osage the lower ledges of the Benwood limestone occur in the hills.

Mezgs Creek coal—On both the north and the south sides of this
ridge the Meigs Creek coal outcrops some distance from the summit.
It is associated with shale, and has a thickness of less than 2 feet.

Pittsburg coal.—Northwest of Knoxville the Pittsburg coal out-
crops at the base of the hills. TFrom this point it rises rapidly to the
east, reaching the top of the higher summits in a north-south. line
about 1 mile east of Knoxville. To the west also the coal rises, but
not so rapidly. Along the ridge road from Osage to Richmond it is
caught by the higher knobs. In the central part of the township
the coal is well under cover, and has been opened for mining in a
number of places. The bed is generally accompanied by two lime-
stones, one from 11 to 13 feet above and the other from 1 to 5 feet.
below. It is also accompanied by the small Rider coal bed, which
maintains a distance of 25 to 30 feet above the main bed.” Two
determinations were made of the interval between the Meigs Creek
coal and the Pittsburg coal, as follows: ‘

87
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Distance between top of Meigs Creek coal. and base of Pfittsb'ﬂrg coal, Knox
Township, Ohio.

Feet.
On road directly north from Knoxville______________ . ___________________ 103
On private road to coal bank 1 mile southwest of Knoxville_______________ 102

The interval of 70 feet between the Rider coal and the Meigs
Creek coal is mostly occupied by shale and sandy shale.

Ames limestone—The Ames limestone is well developed through-
out the greater portion of the township wherever its horizon comes
to view. Halfway down the slope into Town Fork of Yellow Creek
it shows as a solid bed 2 feet or more in thickness. East and south-
east of Knoxville it is found in the streams and can easily be followed
for 2 miles or more to the east. In this direction it. rises rapidly,
but before reaching the summit of the hills it appears to have been
cut out or replaced by a heavy brown sandstone. Near the summit
of Myers Knob, back of Toronto, is a disintegrated limestone which
is believed to be the Ames, but it could not be positively identified.
On Hale Run south of Knoxville the point of outcrop of the Ames
limestone 1is near the township line. Here it is a solid bed about 1
foot thick. The elevation of the Ames limestone and the Pittsburg
coal were compared in the following places for determining the inter-
val between them:

Distance between base of Pittsburg coal and top of Ames limestone, Knox
Township, Olio.

On road from Richmond pike to Town Fovk______________________________ 209
On road from Osage to Town¥ork_____________________ ________________ 231
North of Island Creek Churcb______________________________ ____________ 211
Head of Croxton Run_____ . 218

AVeIa O 217

The interval between the Pittsburg coal and the Ames limestone is
occupied principally by shale and sandstone, except for a small lime-
stone adjacent to the coal. The normal position of the sandstone is
about 20 feet above the Ames limestone, but in many places it dis-
places the limestone. The shale when adjacent to the limestone is
of a red color. The coals usually accompanying the Ames limestone
were not found in Knox Township.

Finley coal.—The Finley coal, which is pI‘Ob‘Lbly eqmvalent to the
Upper Freeport of Pennsylvania, shows in outcrop in the north fork
of Croxton Run and in the river hills back of Toronto and Free-
mans. The thickness of the coal is less than 3 feet, and although
opened in a few places it has not been successfully mined.

Roger coal—The Roger coal is opened for mining on Croxton Run
a mile and a half from Ohio River. From this point it may be fol-
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lowed down the run and along the river hills. Its thickness is some-
thing more than 3 feet.

Middle Iittanning coal.—The small bed between the Roger and
Lower IKittanning coals was not examined in Knox Township. It
should outerop s ‘LlOl]O‘ the river hills west of Calumet.

Lower Kittanning coal.—This coal bed and the accompanying fire
clay outcrop in the valley of Croxton Run just west of the railroad.
From this point they rise to the north and are found above railroad
grade back of Freemans.
 Intervals between the Ames limestone and Allegheny coal beds.—
It was not possible to obtain elevations on the different coal beds of
the Allegheny formation in such horizontal proximity to outcrops
of the Ames limestone as to permit accurate determination of the dis-
tances between them. By comparison of all the elevations of the
coals with each other, however, and with the elevations of the Ames
limestone in Knox and Island Creek townships-of Ohio, and Clay
and Butler townships of West Virginia, results were obtained which
are given with their probable limits of error in the following state-
ment:

Distance between top of Allegheny coal beds and top of Ames limestone, Knox
Township, Ohio.

. Feet.
Ames limestone to Finley coal . __ . 24615
Ames limestone to Roger coal o ______ . ____________ 35715
Ames limestone to Middle Kittanning coal___________________________ 443+10
Ames limestone to Lower Kittanning coal______________________ ————- 473+ 8

ISLAND CREEK TOWNSHIP, JEFFERSON COUNTY, OHIO.

Island Creek Township includes most of the drainage area of
Island Creek and Wills Creek. The geologic section exposed in this
area includes the lower half of the Monongahela formation, all of
the Conemaugh, and most of the Allegheny.

Benwood limestone~~On Norton Hill, in the western part of the
township, the lower beds of the Benwood limestone show.

Meigs Creeks coal—The Meigs Creek coal is found on Norton Hill
and along the western portion of the ridge road south of Island
Creek. Its thickness is less than 2 feet.

Pittsburg coal.—The Pittsburg coal outcrops over the greater por-
tion of the township. In the ridges around the headwaters of Wills
Creek it is well under cover, and has been opened in many places for
mining. It rises to the east along the Richmond and Pekin pike,
and adjacent to Pekin is found only in the high hills. The coal bed
dips to the south from Pekin to Steubenville, where it is under con-
siderable cover. The bed is of normal thickness, and is accom-
panied by limestone beds and the Rider coal seam, Only one com-

.
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parison of elevation was made for determining the interval between
the base of the Pittsburg coal and the top of the Meigs Creek coal.
This was on the ridge south of Island Creek and resulted in a meas-
urement of 103 feet. ‘

Ames limestone and associated rocks—The Ames limestone is well
developed throughout almost the whole of Island Creek Township.
It is exposed in a heavy ledge on the nose of the ridge to the north
of Costonia, and from this place can be easily followed on both sides
of Island Creek and its tributaries. It goes under cover near the
point where the Island Creek road leaves the creek and climbs to the
Richmond pike. To the west of the forks of Wills Creek the lime-
stone is well developed, but on this stream east of the forks and in
the neighborhood of Stanton Park-it was not found in solid beds,
though the adjacent coal beds were noted in Rush Run and some
small pieces of limestone float were found. A number of compari-
sons of elevation were made to determine the interval between the
Ames limestone and the Pittsburg coal, as follows:

Distance between base of Pittsburg coel and top of Ames limestone, Island
Creek Township, Ohio.

TFeet.
Between Shelley Run and the ridge voad to the south_____________________ 227
On Island Creek oil field _____ S e 218
On hill west of Pekin______________ 230
On ridge between two branches of Island Creek__________________________ 228
On Hartley Run and hills on both sides. . ___________________ 222
On Wills Creek, Little Island Creek, and ridge between___________________ 206
On Wills Creek e 214
Comparisons of four elevations of Ames limestone on North Fork of Wills
Creek with three elevations of Pittsburg coal on different sides_ .. 223
Comparison of elevation of Ames limestone on Cedar Lick Run with that of
Pittsburg coal south of Two Ridge Church o _________..215
Average e 220

On Little Island Creek and Rush Run is another limestone about
30 feet above the Ames limestone. It has a smooth surface, is yellow
in color, devoid of fossils, and is underlain by 4 to 6 feet of fire clay.

Finley coal bed.—The Finley coal is 5 feet thick on the lower por-
tion of Island Creek, and is mined in a small way on both sides of
the creek. Both up and down the stream 1t thins rapldly, soon
becoming only a few inches in thickness.
~ Roger coal bed.—The Roger coal outerops at the iron bridge over

Island Creek, 1 mile from its mouth, and may be followed down the
stream and along the river hills north to Jeddo; also on the hills
back of Toronto.
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CROSS CREEK TOWNSHIP, JEFFERSON COUNTY, OHIO.

Cross Creek Township includes the larger portion of the drainage
of Cross Creek. The geologic section exposed extends from a hori-
zon near the top of the Monongahela formation to the Ames lime-
stone in the Conemaugh.

Uniontown coal.—The Uniontown coal occurs in the ridge south of
McIntyre Creek. It is not of workable thickness, but is fairly con-
stant and is a good geologic guide. Its distance above the Meigs
Creek coal was determined in the fo]lowmcr places:

Distance between top of Uniontown coal and top of Meigs Creek coal, Cross
Creel Township, Olio.

. Peet.

On road from McIntyre Creek to New Alexandvia__.______._______________ 103
On road from Fells to New Alexandvia_ . _____________________ __ 109
On road trom McIntyre Creek to Smithfield______________________________ 107
AVerage e 106

Benwood limestone.—The different beds of the Benwood limestone
are present in all of the hills northeast of New Alexandria and in the
high hills south of Fernwood. The separate members, the Dinsmore
and Bulger limestones, do not remain prominent and distinctive
throughout this area, and no good elevatlons could be taken for
obtaining intervals.

Meigs Creek coal—The Meigs Creek coal is in general not more
than 1 foot thick. It is constant, however, and maintains a fairly
uniform distance above the Pittsburg coal.

The elevations of the Pittsburg coal and the Meigs Creek coal were
compared in the following places for the purpose of determining the-
thickness of the interval between them :

Distance between base of Pittsburg coal and top of Meigs Creel coal, Cross
. Creel Township, Olvio.

]«‘ect

On wad from Georges Run to Cross Creek_______________________________ 102

" On road from MecIntyre Creek to New Alexandrian________________________ 100
On road from Fells to New Alexandvia_______________________________ . 97
On road from Fells to Smithfield______ . __ 103
On road from Slabcamp Creek to Smithfield - ___________ 92
At head of Polecat Hollow ______________ 97
On ridge north of Fells_ __________________ e 104
AVerage e 100

Pittsburg coal.—The Pittsburg coal outerops throughout Cross
Creek Township. South of McIntyre Creek and between that creek
and Cross Creek it is well under cover. North of Cross Creek it
occurs in the ridge west of Dry Fork and between Dry Fork and
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Permars Run. It is also present in the ridge from Wintersville to
Two Ridge Church, and from this point south to Fernwood.

The average thickness of the coal bed is about 4% feet. It is
usually accompanied by limestone above and below. The Rider bed,
having a thickness of about a foot, is invariably present. A num-
ber of comparisons of elevation were made to determine the distance
of this Rider bed above the base of the Pittsburg coal as follows:

Distance between top of Rider coal and base of Pittsburg coal, Cross Creek
Township, Ohio.

Feet

On road from Cross Creek to New Alexandria___________________________ 39
On road from McIntyre Creek to New Alexandria_______________________ 32
On road from TFells to New Alexandria_________________________________ © 26
On road from McIntyre Creek novthward_______________ _______________ 30
On road from Fells northward_________________________________________ 29
On road northwestward from McIntyre oil field.____________ ___________ 29
On road southwestward from McIntyre oil field_________________________ 28
On west edge of quadrangle_____ 29
On pike south of Fernwood____ .. 27
On spur between Longs Run and Cross Creek___________________________._ 32
Average 30.6

Ames limestone—~The Ames limestone is present in normal thick-
ness in the hills south of Gould station, but farther up MecIntyre
Creek it is probably wanting. Farther up Cross Creek it develops
into a prominent bed, being from 1 to 2 feet thick in the vicinity of
Fernwood and up the side ravines. The following comparisons of
elevations were made to determine the interval between the Ames
limestone and the Pittsburg coal:

Distance between top of Ames limesione and base of Pittsburg coal, Oross Creek
Township, Ohio.

Feet.

On pike south of Fernwood-_______ __________________ . 212
On north side of ridge between Longs Run and Cross Creek.______________ 214
On road from New Alexandria to Cross Creek__..___ _____________________ 226
On road from Two Ridge Church to Reeds Mills.________________________ 224
On Fernwood Creek, Ames limestone with Pittsburg coal on.opposite sides a_ 201
On Dry Forke_ _ __ __ e 197
AVerage o 219

STEUBENVILLE TOWNSHIP, JEFFERSON COUNTY, OHIO.

Steubenville Township extends along the west side of Ohio River.
In it are exposed rocks from the middle of the Monongahela to the
middle of the Conemaugh-formations.

a Not included in average.
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Benwood limestone—The lower beds of the Benwood limestone
are present in the summits of the hills between Wells Run and Cross
Creek. '

Meigs Creek coal—The Meigs Creek coal is present in the hill
north of Cross Creek and also between Cross Creek and Georges Run.

Pittsburg coal.—The Pittsburg coal does not occur in this town-
ship north of Steubenville. West of Steubenville and north of Per-
mars Run it is present near the summits of the hills. TFrom this
locality southward it is present in all the hills and outcrops in the

“top of the river bluffs between Steubenville and Mingo Junction.

The coal is about 5 feet thick and it is accompanied by both the upper
and lower limestones. The lower limestone is unusually heavy.

Ames limestone—The Ames limestone is by far the best geologic
marker in Steubenville Township. It is prominent and well devel-
oped from Alikanna to Georges Run. It outcrops in the hillsides
south of Alikanna and can be followed along the bluff above the .
river. It is about halfway up the slope below La Belle View and
shows in strong outcrops in Permars and Wells runs. It is present
in the bluff just above the pike from Steubenville to Mingo Junction.
On both sides of Cross Creek it is well developed. On the sides of
Georges Run it is not-so prominent, but can be located by a little
search. The following comparisons of elevation were made for
determining the-interval between the Ames limestone and the Pitts-
burg coal:

Distance between buse of Pittsburg coal and top of Ames limestone, Stewbenville
Township, Oldo.

Ieet.

On ridge between Steubenville and Mingo Junection____________..__________ 218
Southwest of Steubenville _______________ o ___ 214
On Wells Run e 214
On Georges Run and hills on both sides___ .. __________________________ 222
On hill north of Cross Creek_ . _ e 218
Average - e mime e 207

) WELLS TOWNSHIP, JEFFERSON COUNTY, OHIO.

Wells Township extends to the south edge of the quadrangle. The
section exposed extends from the Waynesburg coal of the Mononga-
hela formation to the Ames limestone of the Conemaugh formation.

Waynesburg coal.—The highest hills southwest of New Alexandria
contain the Waynesburg coal near their summits. The coal ranges in
thickness from 2 to 3 feet and is underlain by yellow limestone. Its
position with reference to the Pittsburg coal was not well determined,
though the interval from the top of the Waynesbhurg coal to the base
of the Pittsburg is not far from 245 feet.

b
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Uniontown coal.—The Uniontown coal is found in the New Alex-
andria ridge and in the western part of the township. All of the
comparisons of elevations for the determination of intervals have been
credited to Cross Creek Township (p. 91). '

Meigs Creek coal—The Meigs Creek coal is a good geologic marker
over most of the township, although its thickness is in most places
less than 2 feet. The following comparisons of elevation were made
for determining the thickness of the interval between the Meigs
Creel coal and the Pittsburg coal:

Distance between top of Mez(/s Creek coal and base of Pittsbur g coal, Wells
Township, Olio.

. Feet

On roadl southward from New Alexandrvia________________________________ 96
On road from New AlexandriatoSalt Run__________________ _____________ 99
On road at head of west branch of Salt Run_ . ______.___________________ 108
On private 1'011;1 south of Georges Run_.._________ ______________ . ______ M
Average ______________________ e e e ———— ———— e 99

Pittsburg coal.—The Pittsburg coal is present throughout the town-
¢hip and its outcrop is well up the sides of the hills. It is usually
accompanied by limestones above and below. The Rider coal is uni-
formly present, with a thickness of about 1 foot. .

Ames limestone—The Ames limestone is well developed in the
eastern part of the township. Heavy outcrops were examined on
Tarrs Run and back of the mine in Brilliant. In all the runs south
of this point it was found, but it is generally thin and in some places
hard to locate. The following comparisons of elevation were made

~for determining the interval between the Ames limestone and Pitts-

hurg coal:

Distance ‘between top of Ames limestone and base of Pittsburg coal, Wells
Township, Ohio.

Feet.

On Tarrs Run west of Brilliant_______________ . _______________________ 220
On pike west of Brilliant___________ . 226
On Blockhouse Run__ . ___ P 231
Average 226

CLAY TOWNSHIP, HANCOCK COUNTY, W. VA,

In describing the areal geology and the intervals in the townships
of West Virginia, a small portion of Pennsylvania along the eastern
limit of the quadrangle will be included.

The formations in Clay Township are much higher in elevation
than in any other portion of the quadrangle. The section exposed
extends from the middle of the Conemaugh formation through most
of the Allegheny formation,

~
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Ames limestone—The Ames limestone caps the highest hills just
east of New Cumberland. A well-developed outcrop was found on
the small butte east of Chelsea. The elevation of the limestone
remains about the same to a point near the middle of the township,
whence it dips steeply to the southeast. On North Fork of Kings
Creek it is only a short distance above the stream bed. The outcrops
are usually prominent throughout the township, except on Hol-
bert Run. On this stream, although float was encountered, the bed
was not found in place. '

Finley coal.—The outcrop of the Finley coal occurs in the river
hills and also on the north fork of Holbert Run. .

Roger coal—The Roger coal has been opened for mining east of
New Cumberland and Blackhorse, also near the intersection of the
different forks of Holbert Run. The coal has a thickness of about 3
feet and is embedded in a soft brown shale.

Lower Kittanwing coal—The Lower Kittanning coal and its under-
lying.fire clay is opened for mining back of New Cumberland and at
Blackhorse. Its outcrop can be easily followed along the river. The
distances between the coal beds of th: Allegheny formation and
the Ames limestone are given under Knox Township; J eﬁerson
County, Ohio (p. 89).

BUTLER TOWNSHIP, HANCOCK COUNTY, W. VA,

Butler Township includes most of the West Virginia tributaries
of Kings Creek. In the northern portion of the township the forma-
tions are high, but they dip steeply to the south and southeast, so
that the Pittsburg coal is caught in the higher hills along the south
edge of the township and at Paris, Pa.

Pittsburg coal.—The ridge between Kings Creek and New Cumber-
land Junction contains the Pittsburg coal near the summit. The high
ridge between North Fork of Kings Creek and Aunt Clara Fork
catches the Pittsburg coal in two places. It is also exposed near the
schoolhouse at the intersections of roads east of Aunt Clara Fork.
The average thickness of the coal is a little less-than 5 feet. It is
overlain by a heavy sandstone and has been opened for mining in a
number of places.

Limestone beds below the Pittsburg coal.—The mtcl val between the
Ames limestone and the Pittsburg coal contains two or three blue
limestone beds, each about 1 foot in thickness. Their positions were
not well established, though they may be said to be approximately
20, 80, and 120 feet be]ow the Pittsburg coal.

4 mes limestone.—The Ames hmestone is especially well developed
throughout the Turkeyfoot oil field and along North Fork of Kings
Creek, also south of Kings Creek in the eastern portion of the town-
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ship. The bed was found on the summit of a small knob south of the
ridge road 1 mile southeast of Kings Creek station. It could not be
located, however, in the high knob directly east of Kings Creek sta-
tion nor in the knob south of Kings Creek station and between Kings
Creek and the river. Only one comparison of any value was made
of elevations to determine the interval between the Ames limestone
and the Pittsburg coal. This gave a result of 220 feet.

Cambridge limestone.—In this township two outcrops of the Cam-
bridge limestone were found, one in a small run northwest of Paris,
Pa., and the other on the road from Paris to Turkeyfoot oil field.
This bed is about 95 feet below the Ames limestone.

Finley coal.—The Finley coal is of considerable importance, being
mined about 1 mile southeast of Zalia station. It is accomp‘mled by
a heavy limestone below. )

Roger coal—This coal outcrops along the river front back of Zalia
and Kings Creek station; also at the iron bridge over Kings Creek,
and from that place almost continuously up the creek beyorid the
Tuckeyfoot o1l field. The bed is about 3} feet in thickness and is
mined in a number of places, furnishing an excellent quality of coal.
The interyal between this coal and the Ames limestone does not
remain constant, differing fully 75 feet between the Turkeyfoot oil
field and the mouth of Kings Creek. The bed of coal is undoubtedly
not parallel to the other strata of the formation. This peculiarity
of the Roger coal has been noticed at other locations, and for that
reason it is not a reliable stratum to use for careful structural work.

Middle Kittanning coal—The Middle Kittanning coal is at the
same elevation as the wagon road from Holbert Run to the mouth of
Kings Creek, where it is just above the grade of the railroad.

Lower Kittanning coal.—The Lower Kittanning coal and its under-
lying fire clay have been opened for mining at Zalia and to the south.
This coal dips under the river at the mouth of Kings Creek. The
intervals from this coal and the three preceding to the Ames lime-
stone are given under Knox TOWnShlp, Jefferson County, Ohio

(p- 89).
CROSS CREEK AND BUFFALO TOWNSHIPS, BROOKE éOUNTY, W. VA,

Cross Creek Township includes most of the drainage of Harmon
and Cross creeks, in West Virginia. The small portion of Buffalo
Township which reaches to the southern limit of the quadrangle
will be considered in connection with Cross Creek Township. These
townships present a geologic section from the Washington coal of
the Washington formation to the Cambridge limestone of the Cone-
maugh f01m1t10n

Washmgton, Waynesburg, and Uniontown coals—The Union-
town and Waynesburg coals occur in a considerable area south

of Cross Creek, and the Washington coal is present on the
~

)

~-— .
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higher hills near the town of Independence, Pa. None of these
coals is of commercial value in the quadrangle. The Uniontown is
a small bed not over 1 foot thick. The Waynesburg is about 2 feet
thick and overlain by sandstone. About 30 feet above the Waynes-
burg is the Waynesburg “A” bed, about 1 foot thick and underlain
by fire clay. The Washington coal has a thickness of about 4 feet
and 1is overlain by limestone. Not enough good measurements of
the distances between these upper coals could be obtained to tabulate
the results. By-comparing the elevations of these coal beds and the
elevation of the Pittsburg and Meigs Creek coals at different places
the following measurements for the interval between: them were
obtained : ‘

Distance between top of various coal beds and bottom of Pittsburyg coal, Cross
Creek -and Buffalo townships, West Virginia.

) Feet.
Uniontown coal e 206
Waynesburg coal .. ________ e e 250
Waynesburg “A’ coalo 278
Washington coal .o L 355

Benwood limestone.—The Benwood limestone is present in the
high land between Cross Creek and Buffalo. It is also found in the
lnghe1 knobs of the ridge which extends eastward from Ohio River
south of Harmon Creek. The separate beds of the Benwood lime-
stone are not characteristic enough to be used as marking strata for
determining the geologic structure.

. Meigs Creek coal.—The outcrop of the Meigs Creek coal is present
in most places on all roads leading north and south from the main
ridge south of Harmon Creek. The coal is not of sufficient thickness
to be of economic value, but is a good geologic marker. The out-
crops of the Meigs Creek coal, whose elevations were determined in
the northernportion of the township, were not in position for direct
comparison with the Pittsbulg coal. In the southern part of Cross
Creek Township and in Buffalo Township the Meigs Creek coal is
of very poor quality, its position usually being represented only by
a stratum of black shale. The distance of the Meigs Creek coal above
the Pittsburg is somewhat greater in this area than elsewhere in the
quadrangle, as shown by the following measuremeénts:

Distance between top of Meigs Creel coal and base of Pittsburg coal, Oross
Creek and Buffalo townships, West Virginia.

. . . Feet.

On road down Potrock Run.____________________________________________ 102
On road from Cross Creek to Pierce RUN- - oo _ 111
On_ hill between Cross Creek and Scott Run______________________________ 110
On ridge road from Cross Creek to Fowlersville.________________________. 109
On ridge east of Bbenezer Run________________________ _________________ 113
AVer e e — e 109

8496—Bull, 318—07—7
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Pittsburg coal.—The Pittsburg coal outcrops throughout Cross -
Creek Township. In the northwestern part, in the vicinity of Wheel-
ing Junction, it is near the tops of the hills, but dips to the southeast
and is about halfway down the slopes at Cross Creek and reaches
water level in Pierce Run at the south edge of the quadrangle. The
average thickness of the coal is fully 5 feet. It is overlain by the
Pittsburg sandstone, which is from 20 to 30 feet thick. The over-
lying limestone and the Rider coal are absent in nearly all of this
area. -

Ames limestone—The Ames limestone is well developed on both
sides of Harmon Creek, along Cross Creek, and east of Ohio River
back of Wellsburg. It is usually accomp‘lmed by its two coals, one
20 feet below and the other from 10 to 20 feet above. The only por-
tion of Cross Creek Township in which the limestone is not well
developed is in the vicinity of Wheeling Junction and New Cumber-
land Junction. The following comparisons of elevations were made
for determining the thickness of the interval between the Plttsburg
coal and the Ames limestone:

Distance between base of Pittsburg coal and top of Ames limestone, Cross Creck
and Buffalo townships, West Virginia.

. \ Feet
On road south of Colliers Station______________________________________ 219
On road south of Harmon Creelk-—__ .. __________ ________ ______________ 210
On road to ridge east of Colliers Station________________________________ 223
On pike south of Colliers___.___________ e 224
On ridge west of Colliers, coal compared with the average elevation of four

outerops of limestone. . 210
On road northeast of Mahan____________________ _______ . _______ - 224
On road up ridge between Painters and Titt runs_ . __________________ 226
On hill east of Wellsburg_ e 218
On hill east of Lazearville._ . ____ L ___. e 215

AVerage_ _ o _- 219

Cambridge limestone~Only one outcrop of the Cambridge lime-
stone was found in this area. It occurs in the small run entering
McMahan Run at Lower Ferry. Its posmon is 97 feet below the
Annes limestone.



' CHAPTER TIIT.

WELL LOGS USED IN MAKING THE STEUBENVILLE CON-
VERGENCE SHEFET.

‘WELLS IN THE STEUBENVILLE QUADRANGLE!:

The convergence sheet of the Steubenville quadrangle was con-
structed from the records of 36 wells within the quadrangle and 7
wells near its edge in adjoining quadrangles. The wells selected in
the quadrangle are shown by the numbers on the convergence sheet
(P1. V, pocket). . ,

Well ‘No. 10.—This. well is No. 1 on the farm of W. H. McCul-
lough. The Berea sand was,found at a depth of 1,348 feet. The
elevation of the well mouth is 1,126 feet. The Pittsburg coal near
the well is at an elevation of 1,155 feet, or 29 feet above the mouth
of the well. The Berea sand is therefore 1,377 feet below the
Pittsburg coal. |

Log of W. H. McCullough- well No. 1 (No. 10).

Top. Bottom.

' Feet. Feel.
0 O et eeseeeeiesseeeseesaacesenetanans 400 407
S0 16 TR 070 30 £ T 520 555
Sand, Big Injun .o e iee et 960 1,158
F 0 TG R C Y 1,348 1,39

Well No. 16.—This well is No. 2 on thé farm of J. F. McLean.
The Berea sand was found at a depth of 1473 feet. The elevation of
the well mouth is 1,250 feet. The well passed through the Pitts-
burg coal at 150 feet. The Berea sand is therefore 1,323 feet below
the Pittsburg coal. :

Log of J. F. McLean well No. 2 (No. 16).

Top. Bottom.

Feet. Feet
Coal, PIbtSDUIE i i i e e e 145
Fireclay........... .- 660 |...o......
Sand, Big Injun... 960 1,155
Sand, Rerea...... 1,478 |..eenin.n.
Sand, first pay 1,480 J...onoe...
Sand, second pa .- 1,508 |..........
Total depth. ... it P PR 1,516
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Well No. 22.—This well is No. 2 on the farm of S. Z. Alexander.
The Berea sand was found at a depth of 1,354 feet. The elevation
of the well mouth is 1,135 feet. The limestone above the Pittsburg
coal outcrops near the well at an elevation of 1,111 feet. The base of
the Pittsburg coal is therefore 39 feet below the mouth of the well,
and the Berea sand is 1,215 feet below the Pittsburg coal.

Log of 8. Z. Alexander well No. 2 (No 22).

Top. Bottom.

Feet. Feet
BT o1 USRI S ./: B PR,
Sand, Big Injun (water at 950 feet).....ou.. oot eaas 840 1,040
Sand Be,rea ......................................................... 1,854 |........an
SN, IISE PAY - e e e ettt ettt ettt et e ee e ae e ,864 |...o......
.................................................................................. 1,406

Totql dept

Well No. 71.—This well is No. 1 on the farm of C. Cooper, owned
by Frudenburg & St. Clair. The Berea sand was found at a depth of
1,436 feet. The elevation of the well mouth is 1,205 feet. The
Pittsburg coal outcrops on both sides of the well at an elevation of
1,158 feet, or 47 feet below the mouth. The Berea is therefore
1,389 feet below the Pittsbur g coal.

Well No. 149—This well is on the farm of J. W. Johnson, on
Croxton Run. The Berea sand was found at a depth of 750 feet.
The elevation of the mouth of the well is 744 feet. The Roger coal
outcrops close to the well at an elevation of 750 feet, or 6 feet above
the mouth. The Berea sand is therefore 756 feet below the Roger
coal, or 1,335 feet below the Pittsburg coal.

Log of J. W. Johnson well No. 1 (No. 149).

Top. | Bottom.

Well No.. 110—This well is on the farm of Mary Wallace. The
only information obtained about it is from the files of the inspector
of mines, who reports the total depth of the well as 1,175 feet. From
this it is assumed that the depth to sand is 1,145 feet. The elevation
of the mouth of the well i 905 feet. The Ames limestone outcrops
near the well at an elevation of 953 feet, or 48 feet above the mouth.’
The Berea sand is therefore about 1,193 feet below the Ames lime-
stone and about 1,415 feet below the Pittsburg coal.
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Well No. 111.—This well is on the farm of the McClelland heirs,
on Island Creek. The Berea sand was found at a depth of 1,090 feet.
The elevation of the mouth of the well is 837 feet. The Ames lime-
stone outcrops on all sides of the well, at an elevation of 944 feet, or
107 feet above the mouth. The Berea sand is therefore 1,197 feet
below the Ames limestone and 1,419 feet below the Pittsburg coal.

Well No. 173—This well is on the farm of J. Slentz.- The Berea
sand was found at a depth of 1,237 feet. The elevation of the mouth

of the well is 1,054 feet. The Ames limestone outcrops ‘south of the
well at an elevatlon of 1,032 feet, being about 1,030 feet at the well,
or 24 feet below the level of the rnouth. The Berea sand is therefore
1,213 feet below the Ames limestone and 1,435 feet below the Pitts-
burg coal.
~ Well No. 180.—This well is on the farm of Mrs, T. J. Wells, on
" the bank of Ohio River, between Costonia and Toronto. The Berea
sand was found at a depth of 1,005 feet. The elevation of the mouth
of the well is now 828 feet. The Roger coal outcrops & short distance
north of the well at 687 feet, being about 683 feet at the well, or 145
feet below the level of the mouth. The Berea sand is therefore 860
feet below the Roger coal, 1,217 feet below the Ames limestone, and
1,439 feet below the Pittsburg coal.

Log of Mrs. 1'. J. Wells well (No. 180).

Top. Bottom.

Sand.. 168 935
g?al " 23(15 ..........

a 241 ..........
cand Blg Injun (break at 58) feet) . 500 720
Sand BOrCf. o e i 1,005 1,065

Well No. 188 —This well is on the farm of D. W. Swearinger. The
Berea sand was found at a depth of 1,130 feet. The elevation of the
well mouth is 984 feet. The Ames limestone outcrops west of the
well at an elevation of 1,103 feet. The elevation, is about 1,090 feet
at the well, or 106 feet above the level of the mouth. The Berea

sand is therefore 1,236 feet below the Ames limestone, or 1,456 feet
below the Plttsbmg coal. :

Well No. 360.—This well is No. 11 on the farm of J ohn Lunduft.
The Berea sand was found at a- depth of 1,235 feet. The elevation
of the well mouth is 1,200 feet. The Ames limestone outcrops east -
of the well at an elevation of 1,152 feet, and west of the well at an

- elevation of 1,184 feet, being 1,165 feet at the well, or 36 feet helow
the level of the mouth. The Berea sand is therefore 1,200 feet below
the Ames limestone and 1,420 feet below the Pittsburg coal.

Well No. 303—This well is No. 2 of B lease of the Longfitt farm.
The Berea sand was found at a depth of 1,338 feet. The elevation
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of the well mouth is 1,163 feet. The Ames limestone outcrops east
of the well at 1,040 feet, being about 1,045 feet at the well, or 118
feet below the level of the mouth. The Berea sand is therefore 1,220
feet below the Ames limestone, or 1,440 feet below the Pittsburg coal.

Well No. 284—This well is on the farm of Emma Morrow. The
Berea sand was found at a depth of 1,205 feet. The elevation of the
well mouth 1s 1,024 feet. The Ames limestone lies at an elevation
of 1,085 feet at the well, or 61 feet above the level of the mouth.
The Berea sand is therefore 1,265 feet below the Ames limestone, or
1,486 feet below the Pittsburg coal.

Log of Frmima Morrow well (No. 284).

Top. Bottom.

Feet. Teet,
5 T M 10 40
Coal.............. 150 [..........
Sand, Hurry-up.. . 350 410
Coal, big bed. .... 410 |..........
Snnﬂ Salt........ 580 633
Sand Big Injun 775 960
SANA, BEICA- - oo v oo oo oo e 1 )

Well No. 207—This well is No. 15 on the Cable farm. The Berea
sand was found at a depth of 1,272 feet. The elevation of the well
mouth is 1,052 feet. The Ames limestone is at an elevation of 1,072
feet at the.well, or 19 feet above the level of the mouth. The Berea
sand is therefore 1,291 feet below the Ames limestone, or 1,511 feet
below the Pittsburg coal.

Well No. 25,,—This well is No. 3 on the farm of Sarah E. War-
wick. The Berea sand was found at a depth of 1,528 feet. The
elevationr of the well mouth is 1,244 feet. From the contoured map
the Pittsburg coal has an elevation at the well of 1,249 feet, or 5
feet above the mouth. The Berea sand is therefore 1,533 feet bc]ow
the Pittsburg coal.

Well No. 389.—This well is on the farm of John Owens. The
Berea sand was found at a depth of 1435 feet. The elevation of
the well mouth is 1,107 feet. The Pittsburg coal has an elevation
of 1,193 feet at the well, or 86 feet above the level of the mouth. - The
. Berea sand is therefore 1,521 feet below the Pittsburg coal.

Well No. 1564.—This well is No. 6 on the Morrow heirs farm. The
Berea sand was found at a depth of 1,210 feet. The elevation of the
well mouth is 965 feet. The Ames limestone outcrops on the road
near the well at 980 feet, or 15 feet above the level of the mouth.
The Berea sand is therefore 1,225 feet below the Ames limestone and
1,445 feet below the Pittsburg coal.

Well No. 114—This well is No. 8 on the farm of the Morrow
heirs. The Berea sand was found at a depth of 1,189 feet. The eleva-
tion of the mouth of the well is 935 feet. The Ames limestone out-
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crops to the south at an elevation of 968 feet, which is equivalent

to 974 feet at the well, or-39 feet above the level of the mouth. The

Berea sand is therefore 1,228 feet below the Ames limestone and
- 1,448 feet below the Pittsburg coal.

Log of Morrow well No. 3 (No. 114).

.
Top. Bottom.

. Fect.
1220 g 29
L L 48
Red rock... 100 .

243 1.

400
Fire clay.............. .. 430
Sand, Big Injun (20
BT R 5 30 DD 1,189

Well No. 135—This well is No. 2 on the farm of the Morrow
heirs. The Berea sand was found at a depth of 1456 feet. The eleva- -
tion of the well mouth is 1,179 feet. The Pittsburg coal outcrops
near the well at an elevation of 1,182 feet, or 3 feet above the level
of the mouth. The Berea sand is therefore 1,459 feet below the
Pittsburg coal.

Well No. 143—~This well is on the farm of J. S. Watt, on Island
Creek. The Berea sand was found at a depth of 1,237 feet. The
elevation of the well mouth is 956 feet. The Ames limestone out-
crops near the well at an elevation of 965 feet, or 9 feet above the -
level of the mouth. The Berea sand is therefore 1,246 feet below the
Ames limestone and 1,464 feet below the Pittsburg coal.

v Well No. 145. ——ThlS is well No. 1 on the Pncc farm. The Berea
sand was found at a depth of 1,297 feet. The elevation of the well
mouth is 1,066 feet. The Pittsburg coal outcrops at an elevation of
1,215 feet to the southeast and at 1,251 feet to the northwest, this
being equivalent to 1,231 feet at the well, or 165 feet above the level
of the mouth. The Berea sand is therefore 1,462 feet below the Pitts-
burg coal. '

Well No. 402.—This well is on the farm of M. Rheinhart. The
Berea sand was found at a depth of 1,362 feet. The elevation of
the well mouth is 1,054 feet. The Ames limestone outcrops south of
the well at an elevation of 984 feet, or 70 feet below the level of
the mouth. The Berea sand is therefore 1,292 feet below the Ames
limestone and 1,510 feet below the Pittsburg coal.

Log of . Rheinhart well (No. //02)

Top. Bottom.

. Feet. Feet,
07 Y Ao eeens 325
Sand, Salt. ..o e et et 660 800
Sand, Big InJum. .o it it e e ce e tetiaree et aaaeran e 820 980
Sund, Berea fen 1,362 1,369




104  OIL AND GAS; OHIO, WEST VIRGINIA, PENNSYLVANIA.

- Well No. 601.—This well is No. 5 on the C. & W. Bluck farm.
The Berea sand was found at a depth of 1496 feet. The elevation
of the well mouth is 1,182 feet. The Pittsburg coal outcrops near
the well at an elevation of 1,176 feet, or 6 feet below the level of
the mouth. The Berea sand is therefore 1,490 feet below the Pitts-
burg coal. _ :

Well No. 515—This well is on the farm of F. Roberts. The Berea

" sand was found at a depth of 1,517 feet.- The elevation of the well
mouth is 1,143 feet. The Pittsburg coal outcrops near the well at
an elevation of 1,165 feet, or 22 feet above the level of the mouth.
The Berea sand 1s therefore 1,539 feet below the Pittsburg coal.

Well No. j05—This well was drilled by the Eastern Ohio Oil
Company in the first ravine west of I'ernwood. The Berea sand was
found at a depth of 1,288 feet. The elevation of the well mouth

.is 861 feet. The Ames limestone outcrops on the side of the creek at
an elevation of 918 feet, or 57 feet above the level of the well mouth.
The Berea sand is therefore 1,345 feet below the Ames limestone and
1,562 feet below the Pittsburg coal. This well was drilled to a depth
of 3,000 feet. Only traces of the lower sands were found.

Well No. 466—This well is on the farm of S. Parr. The Berea _
sand was found at a depth of 1,563 feet. The elevation of the mouth
of the well is 1,019 feet. The Pittsburg coal outcrops near the well
at an elevation of 1,028 feet, or 9 feet above the level of the mouth.
The Berea sand is therefore 1,572 feet below the Pittsburg coal.

Log of 8. Parr well (No. 466).

Top. Bottom.

Teet. Fect.
Sand (water at 165feet). ... oo 110 2
£ £ L 285 300
£ 4T G 320 325
51+ T D 475 500
Coal..... 625 |..........
1S X 600 645
L0 1 690 |..........
Limestone ......oooviloiii il e et 820 835
Sand, Big INJUIN «..u i e ie e eaeaa s e 900 |, 1,200
SANA, Berea . .. ot 1,563 |...ooo.oo.
S0 41 IR o7 3 [, et 1,570 |..........
Total depth ..............oo .. ... SRR ISR 1,602

Well No. 442—This is well No. 2 on the farm of R. M. McIntire.
The Berea sand was found at a depth of 1427 feet. The elevation of
the well mouth is 896 feet. The Pittsburg coal outcrops south of the
well at an elevation of 1,042 feet and north of the well at an elevation
of 1,053 feet, which is equivalent to 1,048 feet at the well, or 152
feet above the level of the mouth. The Berea sand is therefore 1,579
feet below the Pittsburg coal. ‘

Well No. 435.—This well is No. 10 on the Lewis farm. The Berea
sand was found at a depth of 1,645 feet. The elevation of the well
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mouth is 1,125 feet. The Pittsburg coal outcrops near the well at
an elevation of 1,062 feet, or 63 feet below the level of the mouth.
The Berea sand is therefore 1,582 feet below the Pittsburg coal.
Well No. j07.—This well is No. 1 on the Nicholson farm, at the
south end of Steubenville. The Berea sand was found at a depth of
1,843 feet. The elevation of the mouth of the well is 800 feet. The
Ames limestone outcrops near the well at an elevation of 835 feet, or
35 feet above the level of the mouth. The Berea sand is therefore
1,378 feet below the Ames limestone, or 1,591 feet below the Pittsburg

coal. - :
’ Log of Nicholson well No. 1 (No. 407).

Top. Bottom.

Feet. Feet.
Shale and Hmy Shells ..ottt ittt ie e ettt nanenramesaanan 24
B0 1] ) N 30 40 .
Shale, White ..oo it i e 40 100,
SN, White. .o ittt ieeiieerareeaeraeeaaeas 100 140
ShALE. .« et e P 140 330
Casing through Rogercoal......icoeveiiiiiiiiinnnnnn. JR R PR 310
Shaleand Shells. ... e i i et i iie et 330 593
S8 1o 593 653
1S T 653 673
Sand, Big INJUI .. ..uu ot ettt a it e ra e e eaeea 673 973

1T 3. P 973 1,343

L1 0 T B £ 1c3 U 1,343 1,386
Shale, hard. ..ot i i e i ee i 1,386 1,421

Well No. }85.—This well is on the farm of John McKim. The
Berea sand was found at a depth of 1,660 feet. The elevation of the
mouth of the wall is 1,124 feet. The well passes through the Pitts-
burg coal at a depth of 60 feet. The Berea sand is therefore 1,600
feet below the Pittsburg coal. :

Log of John McKim well (No. }85).

Top. Bottom.

Sand, Big Injun........... s
Cased (N0t Big INJUIN) ...t it it it i ee e e ae e aaaeaeanans
Sand, Berea

Well No. 514.—This well is on the farm of George Strong. The
Berea sand was found at a depth of 1,387 feet. The elevation of the
mouth of the well is 737 feet. The Ames limestone outcrops east of
the well at an elevation of 760 feet, or 23 feet above the level of the
mouth. The Berea sand is therefore 1,410 feet above the Ames lime-
stone and 1,632 feet below the Pittsburg coal. ‘

Well No. 392.—This well is on the Peterson farm. The Berea sand
‘was found at a depth of 1,240 feet. The elevation of the well mouth
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1s 820 feet, and that of the Ames limestone at the well is 934 feet, or
114 feet above the level of the mouth. The Berea sand is therefore
1,354 feet below the Ames limestone and 1,572 feet below the. Pitts-
burcr coal.

Well No. 393.—This well is on the Cab]e farm. The Berea sand
was found at a depth of 1,463 feet. The elevation of the well mouth
is 1,074 feet. The Pittsburg coal outcrops near the well at an eleva-
tion of 1,177 feet, or 103 feet above the level of the mouth. The Berea
sand is therefom 1,566 feet below the Pittsburg coal.

Well No. 479.—This well is on the Barclay falm south of the mty
of Wellsburg. The Berea sand was found at a depth of 1,300 feet.
The elevation of the well mouth is 657 feet. The Ames limestone out-
crops near the well at an elevation of 760 feet, or 103 feet above the
level of the mouth. The Berea sand is therefore 1,403 feet below the
Ames limestone and 1,625 feet below the Pittsburg coal.

Log of Barclay gas well (No. }79).

Top. Bottom.
Fecet TFeet

Clay, YelOW. . e eieieieeieeeieaeeaaaas 0 20
Clay, DI .. et e 20 40
Sand, blue..... .. 40 72
Coal ........... .. 72 78
Fire clay ...... .. 78 113
Sand, white .. 1347 135
Fire clay 135 147
Shale .. 147 187
Coal ..... 187 199
Fire clay 199 204
L] 1 LM 204 234
T2 01 VR 3 - 234 274
1) 17 - A 274 314
1 T 314 388
£ 515 - D 3388 403
Sand........ e e e 403 478
Sand, white e 478 553
F T8 UG R =0 . 553 583
Sand, blue.. - 583 623
o0al ........ 623 629
Shale....... 629 660
Sand, white 750 800
Shale.......... 800 850
Sand, white ... . 850 900
Shale.......... . 900 1,300
179 4 Ta T 723 71 S AR 1,300 1,310

Well No. 490.—This well is on the Lee farm, on Pierce Run. The
Berea sand was found at a depth of 1,695 feet. The elevation of the
" well mouth is 956 feet. The Pittsburg coal outcrops south of the
well at an elevation of 907 feet and is about 915 feet at the well, or 41
feet below the level of the mouth. The Berea sand is therefore 1,654
feet below the Pittsburg coal.

Well No. 491.—This well is on the Cassiday farm. The Berea sand
was found at a depth of 1,520 feet. The elevation of the well is 928
feet. No outcrop of Pittsburg coal was found close to the well.
From the contour map of the Pittsburg coal the elevation is 1,087
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feet at the well, or 109 feet above the mouth. The Berea sand is
therefore about 1,629 feet below the Pittsburg coal.

Log of Cussiday well (No. 491).

Top. Bottom.

Feet. Feet
S0l aNA JOOSE TOCK. - ..ttt et 0 13
LR T I U 13 50
hale. ... 50 140
Limestone, hard . ..o e 140 155
Shale and shells . . 155 . 300
Sand, white, hard 300 350
Shale bluck soft 350 500
Smld gray, hard. 500 620
............ 620 625
Shulu gray, soft.. .. 625 690
Sand, whltc hard.....o 00 e e eeeeeeeeaieeeieeeaeaees caeevanens s 690 720
Slahc black, soft.. O 720 775
Sand, gray, 'Soft. ... 715 800
Rhnle dnrl\ hard. x0T e 800 875
Limestone, browmsh DAL, Lo 875 925
Sand, top;ellow bottom gray, Big Injun......... ... ... ... eeais 925 1,160
Shale........ ... .. I . 1,160 1,480
Shale, black, Soft. .. .. i et 1,480 1,520
Sand, dark BEED o I 21 1,520 1,545
Qhale gmy -1 1,445 1,449

WELLS IN THE WELLSVILLE QUADRANGLE.

Along the north edge of the quadrangle the convergence sheet is
governed by two wells on the south edge of the Wellsville quadrangle,
as follows:

New Cumberland gas well—This well is situated on the farm of
J. B. Campbell, at the north end of New Cumberland. The mouth
of the well is at an elevation of 655 feet. - The Lower Kittanning
coal outcrops at an elevation of 737 feet east of the well and at 703
feet across the river to the west. The elevation of this coal bed
directly above the well would be about 725 feet, or 70 feet above the
mouth. The interval between the Lower Kittanning coal and the
Pittsburg coal is 695 feet. Therefore the Berea sand is about 1,354
feet below the Pittsburg coal.

Log of J. 1. Campbell gas well, New Cumberland.

Top. Bottom.

Feet. Feel.
72

, Big 1 n]u n
Smld Berea.

Ldmonston well—The J. & J. Edmonston well is situated near the
south edge of the Wellsville quadrangle, west of Knoxville. The
Berea sand was found at a depth of 1,355 feet. The well mouth is
at an elevation of 1,103 feet. The well passed through the Pittsburg
coal at a depth of 10 feet. The Berea sand is thuefou 1,345 feet
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below the Pittsburg coal. This well was drilled 618 feet below the
Berea sand, and two lower sands were discovered, as shown by the
record. A show of oil is reported in the Berea sand.

! Log of J. & J. Edmonston well, near Knozville.

Top. Bottom
. Feet. Feet

Surface material . ... ..o i it ieteeieatieeicaeaaaaana

Coal, Pittsburg...... . e 4 10
Shalb ... T B 10 59
5721 1 4 PN 59 . 90
Shale 90 520
1T 0 520 648
3 T 648 970
Sand....... © 970 1,000
1151 L PP 1,000 1,325
Shale, bIaCk ... i i i 1,825 1,366
Sand With O], Berefi. .. ..uiuiniiie ittt iie e e 1,355 1,402
1 T RN 1,402 1, 800
157 5+ T 1. 800 1,830
£ T O PP 1,830 1,900
£ 1 T T 900 1,920
£ 1F: 8 L 1,920 2,120

WELLS IN THE CADIZ QUADRANGLE.

Along the west edge of the quadrangle the convergence sheet is con-
trolled by three wells in the Cadiz quadrangle, as follows: '
Well No. 221.—This well is on the farm of W. Andrews, on Town
Fork of Yellow Creek. The Berea sand was found at a depth of
1,085 feet. The elevation of the well mouth is 880 feet. The eleva-
tion of the Pittsburg coal near the well is 1,245 feet. The distance
from the Pittsburg coal to the Berea sand is therefore 1,450 feet.
Well No. 218—This well is on the farm of J. L. Palmer. The
Berea sand was found at a depth of 1,472 feet. The elevation of the
well mouth is 1,070 feet. The Pittsburg coal near the well is at an
elevation of 1,150 feet, or 80 feet above the level of the mouth. The
Berea sand is therefore 1,552 feet below the Pittsburg coal. '
~ Well No. 196.—This well is on the farm of J. W. Southerland.
The Berea sand was found at a depth of 1432 feet. The elevation
of the well mouth is 918 feet. The Pittsburg coal at the well is at
an elevation of 1,062 feet, or 144 feet above the level of the mouth.
The Berea sand is therefore 1,576 feet below the Pittsburg coal.

WELLS IN THE BURGETTSTOWN QUADRANGLE.

Along the east edge of the quadrangle the convergence sheet is gov-
erned for the northern half by two wells in the Burgettstown quad-
rangle that were drilled to the Berea sand, as follows:

Well No. 182.—This well is on the farm of the William Arnold
heirs. The Berea sand was found at a depth of 1,331 feet. The ele-
vation of the well mouth is 1,036 feet. The Pittsburg coal is at an
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elevation of about 1,253 feet at the well, or 217 feet above the level
of the mouth. The Berea sand is therefore 1,548 feet below the
Pittsburg coal. .

Well N¥o. 205.—This well is No. 1 on the Martin hu'm The Berea
sand was found at a depth of 1,534 feet. The elevation of the well
mouth is 1,115 feet. The Pittsburg coal at the well is at an elevation
of 1,218 feet, or 103 feet above the level of the mouth. The Berea
sand is therefore 1,637 feet below the Pittsburg coal.

Log of Martin well No. 1 (No. 205).

Top Bottom
Feet. Feet.
Shale, dark gray, S0ft. ....vvereeier e eieeeniieenneas e 12 52
[T LIRS o) § O 52 82
Shitle, BTAY, SOMl « .ttt et ittt et et 82 202
Shale, PCA. .o e i i i 202 347
Sand, White, 808t ..o oo i e O 347 362
Coal......ooovaiin J .. 362 367
Fire clay........ 367 377
Shale, dark, soft 377 462
Sand, white. 452 467
Coal........ 467 477
Shale, gray ........ .. 477 497
Sand, gray, very hard ... i e 497 517
Shale, gray and brown, soft ... ... o i 517 617
SanA, Bray, S0ft. .ottt ieer e 617 632
Shale, black, SOft . ..o ie e i cieai i rieaaaaa 632 707
Sand, gray, hard...........cccooiiieiian.. .. 707 722
Sand, white, soft .72 890
Shulc black soft 890 925
Sand, brown. . 925 940
lecstone, whlte, hard . 940 950
Sand, yellow, hard ... ... e .. 950 1,176
Shn.le .................................. ettt 1,176 1,624
Shﬂle, DIACK, SUNDUTY ..ttt it etacaaaaaaaas 1,524 1,534
Sand, Berea, dark, hard ...... ... ... i 1,634 1,564

For the southern half no wells within the Burgettstown quadrangle
have been used to extend the convergence sheet to the east. This is
owing to the fact that the. wells of Pennsylvania do not furnish
reliable information as to the position of the-Berea sand. East of
the Pennsylvania line the Berea sand is no longer an oil or gas
‘producer.

CORRELATION OF THE BEREA OIL SAND WITH SANDS IN
PENNSYLVANIA.

East of the Steubenville quadrangle the sand known as the Hun-
dred-foot is the great oil and gas producer. It lies below the hori-
zon of the Berea sand. Any wells drilled to it must pass through
the Berea sand if this rock is present. The logs of eight wells drilled
for gas along the west edge of the Burgettstown quadrangle will be
given for the purpose of discussion and correlation of the Berea with
the sands of Pennsylvania.



- Coal, Plttsburg ................... e e e ieeseieaeenesseeeiiieciseneanaae

. Sand, Hundred-foot-............... oo i
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Well No. 206.—This is well No. 1 on the Kidd farm, situated at
the south end of Eldersville. The elevation of the well mouth is
1,316 feet. '

Log of Kidd well No. 1 (No. 206).

Top. | Bottom,

Coal, Pittsburg...
goal Frzeport ..
Sand, Blghgun .................
Shells, Hundred-foot (no sand).
Sand, Thlrty -foob ...l
Total depth. ... o

This log-gives the Pittsburg coal at 1,015 feet above the Big Injun
sand and 1,776 feet above the top of the Hundred-foot sand.

Well No. 811.—This well is No. 1 on the farm of Alex. Smith,
situated half a mile south of well No. 206. The elevation of the
mouth of the well is 1,119 feet, and that of the Plttsburg coal 1s 1 ,044
feet, or 75 feet below the level of the mouth.

Log of Alex. Smith well No. 1 (No. 811).

Top. Bottom.

Coal D (=153 100 o A
Saud Salt (gas and salt water)..
Sand, BigInjun....................
Small show of oil ... ... ... ..l

Total [ 1) 51 4 « WP

This log gives the Pittsburg coal at 980 feet above the Big Injun
sand and 1,786 feet above the Hundred-foot sand.

Well No 816.—This is well No. 1 on the Metcalf farm, situated
half a mile due south of well No. 819. The elevation of the mouth
1s 1,246 feet, and that of the Pittsburg coal is 1,000 feet, or 246 feet
below the level of the mouth.

Log of Metealf well No. 1 (No. 816).

\

Top. Bottom.

Stmd Dunkard................ 680 |..ccnennnn
Water. ... 0110 696 |..........
Sand, Salt (much salt water) . 1,075 1,165
Limestone .................... .. 1,260 [..cenennn.
Casing, 6:-inch (no break in Big Injun) . ..... .. i, 1,276 |l
Sand, SQUAW, AN GAS. . -t eet et it et 1,590 {..........
Sand, HunAred-f00t. . . oo ovnen ottt et 2,044 2,053
Total depth.....ene i eas O PO, 2,081

This log shows the. limestone at 1,014 feet, the Squaw sand at 1,344
feet, and the top of the Hundred- foot sand at 1,798 feet below the
Pittsburg coal.
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Well No. 817 —This well is on the farm of David Cole, situated
half a mile south and a little east of well No. 816. The elevation of
the mouth is 1,263 feet. The Pittsburg coal at this point is at an
elevation of 1,002 feet, or 261 feet below the level of the mouth.

Log of David Cole well (No. 817).

Top. Bottom.

Feet. Feet,
T T TR P 1,09 1,140
Sand, Bitter Rock 1,600 1,646
Water............. 1,647 [..........
Sand, Hundred-foo 2,077 2,087
Total 16 1= 27 Y PO 2,113

This log shows that the Pittsburg coal is 1,339 feet above the Bitter
Rock and 1,816 feet above the Hundred-foot sand.

Well No. 819.—This well is No. 1 on the farm of Henry C. Cooper,
situated 1 mile due south of well No. 811. The elevation of the
mouth is 1,213 feet, The Pittsburg coal at this point is at an eleva-
tion of 1,000 feet, or 213 feet below the level of the mouth.

Log of Henry C. Cooper well No. 1 (No. 819).

Top. Bottom

Feel. Feet,
Coal, Pittsburg 240 |..ooeaa.s
Sand, Dunkard [0
17 .. 640 |...... tenn
Sand, Big Injun (break ut 1,300 feet) .. 1, 200 1,440
Stmd SAQUAW . .o eeeieeeeiaeaannns 1,642 1,573
Sand, Hundred-foot.............. . 1,996 2,006
l.otnldepth..................‘.._ ............................................................. 2,044

This log shows that the Pittsburg coal is 987 feet above the Big
Injun sand, 1,329 feet above the Squaw sand, and 1,783 feet above the
top of the Hundred-foot sand.

" Well No. 820.—This well is on the farm of Mary and Elmas Cun-
ningham, situated half a mile west of well No. 817. The elevation
of the well mouth is 1,051 feet. The Pittsburg coal outcrops near
the well at an elevation of 999 feet, or 52 feet below the level of the

mouth. <
Log of Mary and Elmas Cunninghamn well (No. 820).

Top. Bottom.

0707 ) R e ceeeee e
Sand, Dunkard ... ..ot .-
Sand, Salt (no gas; break of 20 feet at 1,170 feet)
Sand, Salt, and water................ ...

Shells, Hundred-foot . .
Sand, hard.............
Sand, Hundred-foot ................ ettt ieeaeeeeeeteaeeeeaeataaaaaeeaaan
L0 13 o1
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This log shows that the Pittsburg coal is 1,597 feet above the Hun-
dred-foot shells, 1,697 feet above the hard sand, and 1,803 feet above
the Hundred-foot sand.

Well No. 822.—This well is on the farm of G. Cunmnclmn, situ-
ated 1 mile south a little east of well No. 820. The elevation of the
well mouth is 1,125 feet, and that of the Pittsburg coal is 1,005 feet,
or 120 below the level of the mouth.

Log of G. Cunningham well (No. 822).

Top. Bottom.

Sand, Mountain ... i iiiiiieicaiiieeieiiaactaaaenaaeeee| 90 |l
Coal, Pittsburg 119 125
Redrock..... 300 330
Sand, Little Dunkard . 415 425
Coal, Freeport......... . 477 483
Sand, Big Dunkard ........................oo.. ettt ieeaaieaaeare e eaaaaas 537 636
Sand, Salt.....ccoviiiiiL e et eeeeataeeieeeeaieeaaeaeaaiaes 920 1,019
1T 06 IR =T U= 1,070 1,085
Sand Big Injun. ..o 1,115 1,240

Sand, Bitter Rock (some gas)

Shells Hundred-foot 1,750 1,

Red rock .......... 1,830 1,900
Sand, Hundred-foo 1,954 1,973
Sand, Thirty-foot.... 2,063 |-.oenann..
and GOTAOM STTAY i nientraarain e aacnecatanracaaeresasssaersauacacsecasecnaannnn 2,125 2,135
Snnd [ 23 6 1o 5 P 2,147 2,159
Sxmd 2010 4 U 2,209 .2,217
Total 6 1= 12 PR PO 2,302

This log shows that the Pittsburg coal is 995 feet above' the Big
Injun sand, 1,480 feet above the Bitter Rock sand, 1,630 feet above the
Hundred-foot shells, and 1,834 feet above the Hundred-foot sand.

Well No. 823.—This well is on the farm of James Martin, situated
1 mile southwest of well No. 822. The elevation of the well mouth
is 946 feet, or 42 feet below the base of the Pittsburg coal.

Log of Jumes Martin well (No. 823).

Top. Bottom.
Feet.

(thale AN JMEStOME. L ettt i
Shale, black.......cooeiiiiiiiiiiiiiiiiaiia. 370 fo.ieeia..
Sand, DUNKATA .. .oouren i s ana e . 435
Sand, Lower Dunkard. e 545
Shale and lime ..... 630
Sand, Gas............. 685
Sand, Salt, much wate 825
Sand, Salt, secend..... .. 885
1S58 0T I 53 =0 § 01 0 ¢ I . 1,875
Sand, Bifter ROCK ... .oveei e . 1,466
ST (T W] %R L 14L,610 ...,
10 B (1)< S e IS O 1 I PR
Sand, Hundred-foot . ... c.vcieeiiii i et 1,809
BTN G131+ Y 1,832

The log of this well shows that the Pittsburg coal is 1,047 feet
above the Big Injun, 1492 feet above the Bitter Rock, 1,652 feet
above the Stray sand, and 1,846 feet above the Hundred-foot sand.
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Conclusions.—These eight wells are in a line from Eldersville to
Cross Creek, about 13 miles east of the boundary line of the Steuben-
ville quadrangle. They are separated by distances of one-half to 1
mile. Their logs show that the distance from the Pittsburg coal to
the Hundred-foot sand increases regularly toward the south. In
well No. 206 this distance is 1,776 feet; in well No. 811, one-half mile
to the south, 1,786 feet; in well No. 819, 1 mile farther south, 1,783
feet; in well No. 816, one-half mile still farther south, 1,798 feet; in
wells Nos. 820 and 817, which are one-half mile farther south and
one-half mile east and west from each other, 1,802 feet and 1,816 feet,
respectively; in well No. 822, 1 mile farther south, 1,834 feet, and in
well No. 823, 1 mile still farther south, 1,846 feet. These steel-tape
results are satisfactory. The increasing distance to the south is to be
expected. :

The data regarding the sands above the Hundred-foot are of little
value. The top of the Big Injun is 1,015 feet below the Pittsburg
coal in well No. 206; 976 feet in well No. 811; 987 feet in well No. 819;
995 feet in well No. 822, and 1,047 feet in swell No. 823. The Bitter
Rock sand is 1,339 feet below the Pittsburg coal in well No. 817; 1,480
feet in well No. 822, and 1,497 feet in well No. 823. Well No. 820 -
shows a hard sand 1,597 feet below the Pittsburg coal; well No. 822
gives the Hundred-foot shells 1,630 feet below the coal; well No. 823
gives the Stray sand 1,657 feet below the coal. These results prove
that for close work no reliance can be placed on anything in a well

-record but steel-tape measurements. To make any deductions from
other portions of the record is dangerous.

The Bitter Rock sand in Pennsylvania is said to have the pecul-
larities of the Berea and is believed by many to be its equivalent. The
distance of the Berea sand below the Pittsburg coal has been followed
step by step across the Steubenville quadrangle. This distance in-

. creases to the southeast, reaching about 1,640 feet at the southeast
corner of the quadrangle. The Pennsylvania well logs show the
Bitter Rock sand to be about 1,485 feet below the Pittsburg coal and
the Hundred-foot shells or Stray sand to be 1,630 to 1,640 feet below
the coal. TFrom the interval, therefore, the Hundred-foot shells are
more probably the equivalent of the Berea sand than the Bitter Rock.

3496—Bull. 318—07——8



CHAPTER IV.

DETAILED GEOLOGY OF THE BURGETTSTOWN
QUADRANGLE.

HANOVER TOWNSHIP, BEAVER COUNTY.

A small part of Beaver County is represented in the Burgettstown
quadrangle by a strip of land 13 miles wide along the western half
of the north edge. The surface of the quadrangle is almost entirely
composed of the Conemaugh formation. '

Rocks above the Ames limestone—The Pittsburg coal occurs in
the ridge along the south edge of Hanover Township, at Frankfort,
" and in the hills a mile north and west of that village. The limestone
-below the Pittsburg coal extends to the ridges beyond the last cut-

crop of the coal. The upper portion of the Conemaugh is a sandy
shale that merges downward into a massive sandstone 30 to 40 feet
thick, the base of which is just above the Ames limestone, and in some
places has entirely replaced this valuable marking stratum.

Ames limestone—At Murdocksville and along Raccoon Creek to
the north the Ames limestone is well developed and can be easily
followed to the north edge of the quadrangle. In this vicinity the
Lower Ames coal is 1} feet thick and lies directly under the lime-
stone. A heavy bed of the Ames limestone shows in the main run
below Frankfort Springs and again in the run in the northwest
corner of the quadrangle.

Subsurface stratigraphy—Very little reliable information was ob-

tained with reference to the conditions below the surface in this town- .

ship. Along the east end oil is obtained from the Hundred-foot sand
and northwest of this pool is a gas field in the same sand. It is
very doubtful if the Hundred-foot sand continues much farther west
than this field.

HANOVER TOWNSHIP, WASHINGTON COUNTY.

Hanover is the northwesternmost township of Washington County.
It includes the area west of Raccoon Creek to the north of Smith and
Jefferson townships and extends beyond the limits of the quadrangle
to the west boundary of Pennsylvania. Most of the surface of the
township is composed of the Conemaugh formation, though the high
hills in all parts include the lower beds of the Monongahela.

114
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Pittsburg coal.—1In that portion of the township south of the ridge
road from Florence westward to Paris the Pittsburg coal is a hun-
dred feet or more below the tops of the higher knobs. In the valleys
the coal outcrops not far from the ridge road, but, owing to the
steep dip of the formations to the southeast, it remains under cover
the whole length of the ridges to the south and east. Northwest of
this ridge road the Pittsburg coal occurs only in the higher hills,
except in the vicinity of Five Points and farther east. In this area
a structural basin carries the coal a hundred feet or more below the
summits of the hills. East of the Florence-Frankfort road the Pitts-
burg coal is overlain by shale and a bed of limestone. Twenty feet
above the main coal bed is the Rider coal, which is fully 2 feet in
thickness. West of this road the conditions above the Pittsburg coal
are entirely different, the coal being overlain by the Pittsburg sand-
stone, whichi is from 20 to 30 feet thick. Only a few. hills within the -
township are high enough above. the Pittsburg coal to show any
distinctive marking strata. These hills are along the Florence ridge.
The knob west of Florence reaches well into the Benwood limestone,
and the knobs 1 mile and 2 miles east of Florence are capped by the
slabby white Dinsmore beds of the lower part of the Benwood.

Roclks between the Pittsburg coal and Ames limestene.—The Pitts-
burg limestone is everywhere present below the coal, at a distance of
T to 20 feet. Below the limestone is a sandy shale, extending about
180 feet below the coal. At this point a massive sandstone appears,
which reaches close to the position of the Ames limestone and locally
replaces it. In the shale 100 feet below the Pittsburg coal is the
Bavington coal, which is present in a limited area southwest of
Frankfort. It is thick enough to be of commercial value and is
opened for mining.

Ames limestone—The Ames limestone outcrops along Raccoon
Creek, from Murdocksville to the mouth of Brush Run, also on Aunt
Clara Fork of Kings Creek. The easternmost outcrop on the latter
-stream is about 13 miles from the west edge of the quadrangle, near |
a small shop. At this point the limestone is directly under a massive
sandstone, by which it appears to have been partially replaced.
Lower down the creek, near the edge of the quadrangle, the limestone
has its normal thickness of about 2 feet. Kings Creek cuts deep
enough into the Conemaugh formation to reach the Ames limestone,
but it was not located on that stream. A small coal outcrops not far
from the road level along the creek for a distance of more than 2
miles from the edge of the quadrangle. This coal is probably the
Lower Ames coal, as it is about 240 feet below the Pittsburg coal.

No comparison of elevation was made to determine the intervals
between beds in this township. The structure of the rocks was deter-
mined entirely from elevations on the Pittsburg coal,
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FINDLEY AND NORTH FAYETTE TOWNSHIPS, ALLEGHENY COUNTY.

Parts of the townships of Findley and North Fayette, of Alle-
gheny County, are included in the northeast corner of the Burgetts-
town quadrangle. The surface of these townships is about equally
divided between the lower half of the Monongahela formation and
the upper half of the Conemaugh.

Monongahela formation.—The Pittsburg coal outcrops in all parts
of North Fayette Township and throughout Findley Township,
except for a distance of 2 miles on the west edge. The coal maintains
a thickness of about 5 feet. The upper division and the Rider coal
are absent throughout most of the area of these townships. In North
Fayette and the southeast corner of Findley the Monongahela forma-
tion is thick enough to bring the different beds of the Benwood lime-
stone to view on the higher ridges. Both the Dinsmore and Bulger
limestones are prominent in the ridge to the south of Santiago and in
* the top of the knobs 2 miles northwest of that town.

Conemaugh formation.—The Pittsburg limestone is present at 7 to
20 feet under the coal. In a few localities a limestone bed was noted
" at an interval of about 120 feet below the Pittsburg. The streams do
not cut deep enough into the Conemaugh formation to reach the hori-
zon of the Ames limestone, except in Potato Garden Run, a mile and
a half from the west edge of Ifinley Township. Here the Ames lime-
stone -appears in outcrop, and may be followed down the creek to the
township line. '

Subsurface rocks—Little information was procured with reference
to subsurface conditions. A number of wells have been drilled in
these townships, but the records of only a few could be obtained.

ROBINSON TOWNSHIP, WASHINGTON COUNTY.

Robinson Township is the northeasternmost township, of Washing-
ton County. The surface is about equally divided between the
Monongahela and the Conéemaugh formations.

Pittsburg coal—The Pittsburg coal outcrops throughout the town-
ship, except in the northwest corner. An exposure of this coal can
be found on nearly all the roads and ridges. It was the only stratum
used for determining the structure within its area of outcrop. The
Redstone coal shows as a small blossom in the central portion of the
township. In the southeast corner of the township the formations dip
so that the Sewickley coal and some of the beds of the Benwood lime-
stone show in the higher hills. Measurement of the distances of these
strata above the Pittsburg coal was made at one point only. This was
1 mile east of Candor, and the measurement showed the Sewickley
coal to be 97 feet and the Bulger limestone 169 feet above the base of
the Pittsburg coal.
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Conemaugh formation.—The Pittsburg limestone is present through-
out the township, about 18 feet below the coal. In some localities a
second limestone bed occurs at 45 to 50 feet below the coal. The
streams do not cut deep enough into the Conemangh formation to
bring any other distinctive member to view, except in the northwest
corner of the township. Here Raccoon Creek cuts through the Ames
- limestone, which is 2 feet thick and well filled with fossils. It can be
easily followed up the creek for a distance of a little more than a mile,
to the point where it goes under cover. The Ames coal lies directly
below the limestone and is from 1 to 1% feet thick. :

Subsurface stratigraphy.—Most wells in the township show a coal
from 615 to 660 feet below the Pittsburg coal. The records are indefi-
nite regarding the positions of the Salt, Big Injun, and Bitter Rock
sands. This is owing probably to careless measurement in taking the
records. The Salt sand is reported at 812 to 936 feet, the Big Injun
at 1,007 to 1,237 feet, and the Bitter Rock at about 1,500 feet below the
Pittsburg coal. The distance of the Hundred-foot sand below the
coal 1s 1,850 feet in the northwest end of the township, increasing to
1,935 feet in the southeast. The top of the “red rock ” averages 103
feet above the Hundred-foot sand. The Thirty-foot sand averages
117 feet below the Hundred-foot sand, the Gordon 207 feet below,.and
the Fourth 273 feet below. A large number of wells show an average
distance of 122 feet between the Gordon and the Fifth sands, making
the latter 329 feet below the Hundred-foot sand.

SMITH TOWNSHIP, WASHINGTON COUNTY.

Smith Township is located in the central portion of the quadrangle
and contains the town of Burgettstown, from which the quadrangle
derives its name. The surface of the township is composed mostly
of the Monongahela formation. Below this a section of nearly 200
feet of the Conemaugh formation is exposed in the valley of Raccoon
Creek, north of the Pittsburg, Cincinnati, Chicago and St. Louis
Railway. South of the railroad very little of the Conemaugh ap-
pears. The rocks dip steeply to the south, so that the hills on both
sides of Burgetts Fork reach above the upper limit of the Mononga-
hela formation, and some hills show nearly a full section of the Wash-
ington formation. In the northwest corner the Pittsburg coal is at
an elevation of 1,167 feet above tide and in Cross Creek basin at an
elevation of 768 feet, making a total descent of 400 feet.

Washington formation.—The hills between Cherry Valley and Bur-
getts Fork and those west of Burgetts Fork reach well into the
Washington formation. The Waynesburg “A” and “ B ” coals out-
crop on the roads leading from Burgetts Fork. Above these small
«coals is the heavy blossom of the Washington coal, with the Lower
Washington limestone above. On the central ridge the Washington
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coal reaches as far north as the Burgettstown oil field and on the
ridge west of Burgetts Fork it extends half a mile north of Quakers
Knob. Owing to the relatively steep dip of the formations in the
southern part of the township the conditions are unfavorable for
making reliable measurements of intervals by comparisons of eleva-
tion of outcrops. A comparison of the elevation of the three out-
crops of Washington coal in the Burgettstown oil field with the
elevation of the Pittsburg coal, as determined by the records of wells
near each outcrop, gave the following results:

Distance between top of Washington coal and base of Pittsburg coal .in
Burgettstown oil field.
' Feet.

Outcrop near William Russell well No. 9____________ _ __________ ____ 362
Outcrop near William Russell well No. 5 _____________________ 366
Outcrop near William Russell well No. 2_________________________________ 365

Average ~_ 364

Waynesburg coal—At the crossroads on the Jefferson Township
line, south of Dinsmore, is the best outcrop of the Waynesburg coal
in the township. It has a thickness of over 2 feet. East of this
point the coal is thinner and somewhat difficult to identify. East of
Burgettstown it is near the summit of the hill. At the center of
the Cross Creek basin it is at about the level of the valley road. From
this point it rises to the southeast, keeping in about the same relation
to the water level of the creek. A

Uniontown coal—The Uniontown coal has a thickness of about 8
inches in this township. It was identified on the roads from Cherry
Valley to Burgetts Fork and west of this fork.

Benwood limestone.—The Benwood limestone 1s well developed
. throughout Smith Township. The hills in the northwestern por-

tion of the township are mostly capped with the Dinsmore ledges
of limestone. In the northeastern portion all of the hills carry the
Dinsmore and Bulger beds, and some of the higher hills reach to
those of the upper part of the Benwood. South of the railroad the
upper beds of the Benwood limestone remain above water level in
- Cherry Valley to the eastern boundary of the township. Up Bur-
getts Fork the beds of limestone dip steeply, going under cover within

2 miles of Burgettstown.

Sewickley coal—The Sewickley coal, which lies at the bottom of
the Benwood limestone, is only about 8 inches thick in this town-
ship. By searching, it can be located on nearly all roads. It is
valuable only as a guide to geologic location.

Redstone coal.—The Redstone coal is represented here by a thin
layer of black shale above a bed of easily disintegrated lime-
stone. The distance of this coal above the bottom of the Pittsburg
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bed was determined by the comparison of elevations at the following
places: :

Dlstancc between top of Redstone coal and base of Pittsburg coal, Smith

Township, Pennsylvania. Page.

West of Burgettstown_______ e 70
Crossroads north of Bulgev— .. ______ . _____ . .. 60
South of Raccoon station_______ . _______________ 72
Average - e 67

Rider coal—In the northwestern portion of the township the
Rider coal is a distinct bed from 1 to 2 feet thick, lying fully 20
feet above the top of the main Pittsburg coal bed. Near the railroad
the Rider apparently forms the upper bench of the Pittsburg coal,
being a succession of thin bands of coal interspersed with clay and
shale. '

Pittsburg coal—On the north side of the railroad the Pittsburg
coal outcrops on the hillsides. It is opened for mining in many
places and can be followed with ease. South of the railroad it rapidly
sinks under cover. The last outecrop in Cherry Valley is about 1
mile from Raccoon station, and the last on Burgetts I‘ork at the south
end of Burgettstown.

Intervals—The measurements obtained for deter mining the inter-
vals between the base of the Pittsburg coal and the dlfferent mark-
ing strata of the Monongahela formation are shown in the subjoined
table. Most of the comparisons of elevation were made to determine
the distance of the Bulger limestone above the Pittsburg coal. This
distance is from 145 to 160 feet, with an average of 155 feet, the
smaller intervals being in the vicinity of Bulger.

Distance between base of Pittsburg coal and top of marking strata of Monon-
gahela formation, Smith Township, Pennsylvanic.

Locality. Sewickley | Dinsmore | Bulger |Uniontown| Waynes-

coal. limestone. | limestone. coal,  |burgcounl.
Feet. Teet. Feet. Feet. Feet.

Crossroads north of Bulger tunnel R 149 |....
North side of Bulger Hill 20 145 |..
Westsideof Bulger Hill...........ooooo b 159 |..
South side of Bulger Hi 127 150 |..
North side of Raccoon

compared with Taylor well No 2 .................... 135 B L Y
1 mile south of Raccoon station, outcrops

on privateroad.............coiiiioil... 99 133 156 {oeeeeneaifeenniia,
Road from Burgettstown to Cherry Valley.|............ 125 [Looieiineens 204 |...oia...
Cherry Valley oil field, outcrop compared .

with record of R. G. 8cott well No. @.....[............ 131 ) 153 N PO S
Cherry Valley oil field, outcrops compared

with record of Scotteirs well No. 1.....|...ooeneenfoeeenenenes|eeunen .. 208 |.eeennns
Cherry Valley oil field, outcrops compared :

with record of Scott heirs well No. 6.....1. ...l 221 261
Outcrop by Pittsburg and Eastern shaft

D Lo T PN R 139 159 [Loienenniiaifonnnennnas
On road south from Dinsmore........ 92 140 b L0 RN PO

e
Outerop compared with record of L
(070703 7] ) A Rl 266
2 miles south of Burgettstown, outcrop
compared with record of John Easton
well No. 2....... S PO 186 |oeeeiciennan]eneneiaei e

AVETage . .uvunenininiinannnns eeeens 96 132 185 209 264
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Conemaugh formation.—Below Pittsburg limestone is shale with
no distinctive marking strata for a distance of about 100 feet. At
this horizon in the vicinity of Bavington is a coal bed of variable
thickness to which the name Bavington coal has been given. This
lies in shale and varies abruptly in thickness from a knife-edge to
5 or 6 feet. At an outcrop near the iron bridge over Raccoon Creek,
on the valley road from Burgettstown to Bavington, it has a thick-
ness of 26 inches. On the east side of Martha McBudes farm at
Bavington this coal has a thickness of more than 5 feet and is
opened for mining. The same coal shows in outcrop in the run west
of Bavington and also at the head of Brush Run. The interval
between it and the Pittsburg coal is not regular. The following
comparisons of elevations were made:

Distance between top of Bmmuton coal and base of Pittsburg coal, Smnh
Township, Pennsylvania.

) Feet.

On Raccoon Creek south of Bavington___________________________________ 115
Bast of Bavington ____ e 136
‘West of Bavington _____ e 96
Average _ _ e e e e 116

Subsurface stratigraphy.—The well records of the township show
the top of the Salt sand to be somewhere between 850 and 940 feet
below the Pittsburg coal. The Big Injun sand comes in at about
1,050 feet below the coal and has a thickness of 230 to 290 feet.
Below the bottom of the Big Injun is a fairly regular interval of
540 feet to the Hundred-foot sand. In this interval is the Squaw
sand, the Thirty-foot shells, and the “red rock.”” The top of the
“red rock ” is a little less than 100 feet above the Hundred-foot sand.
The top of the Thirty- foot shells is 260 to 300 feet above the Hun-
dred-foot sand.

There is some doukt as to whether the Thirty-foot shells repre-
sent the Berea sand. The distance from this bed down to the “red
rock ” as found in this township is nearly a hundred feet too great.

JEFFERSON TOWNSHIP, WASHINGTON COUNTY.

Jefferson Township is situated south of Harmon Creek, on the
western side of the quadrangle. It extends beyond the quadrangle
boundary to the West Virginia line. The surface of the township
is mostly in the Monongahela formation, though a section of 200
feet of the Conemaugh formation is shown in the deeper valleys of the
principal creeks. Because of the dip of the rocks to the southeast,
the tops of the highest hills along the east edge of the township are
still capped by the Washington formation. Throughout the western -
and southern parts of the township the Waynesburg coal underlies
most of the higher hills,
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Waynesburg “ A7 coal—Along the Eldersville ridge road both
east and west of Lee schoolhouse the Waynesburg “ \” coal out-
crops 55 feet above the top of the Waynesburg coal.

Waynesburg coal—Throughout most of the township the Waynes-
‘burg coal is near.the summit of the ridges. The ridge roads cross
and recross its outcrop many times in all parts of the township.
The coal has a thickness of over 2 feet and makes a very prominent
blossom on the roads. It has been opened for mining at one place
on the north side of the ridge road 3 miles east of Eldersville, but
the bank is abandoned, partly owing to the poor quality of the coal.
In the following table will be found results obtained by comparing
the elevation of the top of the Waynesburg coal with the base of the
Pittsburg coal, and also with the top of the Bulger limestone.

Distance from base of Pitisburg coal and top of Bulyer limestone to Waynes-
burg coal, Jefferson Township, Pennsylvania.

Bulger to | Pittsburg

Locality. Waynes- |to Waynes-

burg. burg.

Feet. JFeet.
Crossroads south of Dinsmore 273
At Lee schoolhouse.......c...eoevunnns 270
Quterop near Sanky Well NO. 1. ... oiiiiiiiiiii i iiacieiiiieiceene|eeieeenaes 275
Road-to west from south end of Eldersville .. . .oooiiiiiiiiiiiiiiiiiiiiiiiidiiiininnn. 281
At head of SCOtE RUN .. .vu ittt i e e 106 fovevnnnnn...
North of Bethel Church ... oo it 120 | - 280
Outcrop near Gillespie Well NO. L. .ot iiiiiii i caieeiecaaacnnn 126 291
P o) 17 P 113 278

Uniontown coal, Benwood limestone, and Sewickley coal.—The
ledges of the Benwood limestone, with the Sewickley coal below and
the Uniontown coal above,show in all parts of the township. Neither

the Sewickley nor the Uniontown coal is of any importance beyond
~ that of a geologic marker. These coals are not over 1 foot thick,
and they are usually represented by but a few inches of bituminous
shale.

The Dinsmore white limestone is especially well developed.
There are more thick beds of limestone than usual in this part of the
quadrangle, which makes it somewhat doubtful if the same heavy
bed is selected each time for determining the distance to the Pitts-
burg coal.

The Bulger limestone has not the prominence and clear crystalline
appearance here that it has in the vicinity of Bulger and throughout
the eastern portion of the quadrangle. In Jefferson Township it is
an earthy limestone, having the appearance of hard dark-green shale.
It maintains it position, however, directly above 20 feet or more of
soft green shale. The heavy blue bed near the top of the Benwood
limestone is prominent in the vicinity of Eldersville.
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In the following table will be found the intervals obtained by com-
paring the different elevations of the two coals and the limestone
bed with the elevation of the base of the Pittsburg coal in different
parts of the township:

Distance between base of Pittsburg coal and top- of marking strata of Monon-
- gahela formation, Jefferson Township, Pennsylvania.

Sewickley | Dinsmore Bulger | Bluelime- |[Uniontown

Locality. conl. limestone. | limestone. stone. coal.
Feet Feet. Feet. Feet. Fecet
On road from Hanlin to Eldersville.....[............ 142 181 206 j....ooiiaoet
On road from Hanlin to Lee schoolhouse. 105 132 feeeeiiiiiin 199 oot
On road from Dinsmore to Cross Creek.. 89 132 170 fooenieeia e
On road from Hanlin to Pattersons Mill

Creek ........coieeiiinn.. e
On road east of McCreed Run....
On ridge east of Bethel Church .
On ridge west of Bethel Church .
At head of willespie Run
On road from Gross Creek to Bethel

(635110 7)1 W RN S 141 {1 R
On road southeast of MeCreed Run...._ ..o ]ooiiin i omainaiaooaeiain 211

AVETAL .. oe et ie i 102 138 187 | 204 213

Redstone coal.—The Redstone coal is present only as a thin coaly
shale throughout the township. Its outcrop was noted on the road
from Hanlin to Eldersville and also on the road leading north from
the twin tunnels of the Wabash Railroad. The following intervals
were measured :

Distance between base of Pittsburg coal and top of Redstone cowl, Jefferson
Township, Pennsylvania.

Feet.

On road from Hanlin to Eldersville__________ o _____ 7
On road from the twin tunnels novthward. _____________________________ 60
AvVerage e 68

Pittsburg coal—On the north side of the Eldersville ridge the Pitts-
burg coal outcrops at an elevation of 1,080 to 1,100 feet. The steep
dip of the formation to the southeast reduces this elevation to about
1,020 feet before the coal goes under cover in the side streams which
flow northward into Harmon Creek. On McCreed Run the coal
outcrops within less than 1 mile southwest from Eldersville and
there goes under cover at an elevation of 1,076 feet. On Scott Run
the highest outcrop occurs 13 miles south of Eldersville at an eleva-
tion of 1,010 feet. Along the south edge of the township the coal
is halfway up the hillside above Cross Creek at an elevation of about
1,000 feet. The rocks here are nearly level, the coal going under
cover at about the same elevation in the ravines on the north side of
Cross Creek. Throughout the township the limestone above the
Pittsburg coal and the Rider coal bed are absent, being replaced by
a heavy brown sandstone (Pittsburg sandstone) whose base is only
a foot or so above the main coal.
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Pittsburg limestone.—The Pittsburg limestone is well developed
throughout the township. It is in two beds, each a foot or more in
thickness, one being dark blue and the other dove color. The .follow-
ing intervals were determined : .

Distance between top of Pittsburg limestone and base of Pittsburg coal, Jefferson
Township, Pennsylvania.

Feet
On road from Hamlin Station to Bldersville. . _____ ____ o ___ 7

On road from Hamlin Station to Lee schoolhouse_______ ____________________ 18

From the Pittsburg limestone to the Ames limestone the section
consists of shale and sandstone, with a larger percentage of shale
than in other sections of the quadrangle.

Ames limestone—In the valley of Harmon Creek the Ames lime-
stone is a bed 2§ feet thick, well filled with crinoid stems. Where
this stream leaves the quadrangle the limestone is 40 feet above the
stream bed. From this point it can be easily followed up the creek.
to a point due north of Eldersville, where it goes under cover. Owing
to the steep rise of the rocks to the northwest, no reliable measure-
ments of the interval between the Ames limestone and the Pittsburg
coal could be obtained. In the adjoining area of the Steubenville
quadrangle a ineasurement of 219 feet was obtained for this interval,
and this was assumed to hold for Jefferson Township.

Intervals—By combining all the averages of the previous tables
the following general averages are found for the different marking
strata above and below the Pittsburg coal in Jefferson Township: '

Distance between maerking strate and base of Pittsburg coal, Jefferson Township,

Pennsylvanie.

Feet.
Ames limestone to Pittsburg coal _____ e 219
Pittsburg coal to Sewickley coal_ . 102
Pittsburg coal to Dinsmore limestone____________________________________ 138
Pittsburg coal to Bulger limestone___.___________________________________ 167
Pittsburg coal to top of Benwood limestone___.___________________________ 204
Pittsburg coal to Uniontown coal . _______________ 213
Pittsburg coal to- Waynesburg coal. o __ 279
Pittsburg coal to Waynesburg “A” coal__________________________________ 335

Subsurface stratigraphy.—Throughout the northern portion of the
township the Dunkard sand is found about 420 feet below the Pitts-
burg coal. In this same area the Lower Kittanning coal, called the
Freeport coal, is noted in all the well records at a distance of 600
to 640 feet below the Pittsburg coal. In the southern portion of the
township the real Freeport coal is noted in well records at a distance
of about 860 feet below the Pittsburg coal, and here the Kittanning
coal appears to be absent, as it is not noted in the records. The top
of the Salt sand is from 810 to 840 feet below the Pittsburg coal.
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The Big Injun sand has a thickness of about 200 feet, with the top
averaging about 1,000 feet below the Pittsburg coal. The Squaw
sand occurs at 1,300 to 1,330 feet below the Pittsburg coal. . The
Berea sand, or Thirty-foot shells, as it is called in the records, is
from 1,600 to 1,650 feet below the coal and by four measurements
oceurs flom 180 to 205 feet above the Hundred- foot sand. The top
of the “red rock ” is a little less than 100 feet above the Hundred-foot
sand, which is the producing gas sand of the township. This sand
is from 9 to 11 feet thick, and occurs 1,780 feet below the Pittsburg
coal in the northern part of the township and 1,846 feet below in the
southern part.

Few wells have been drilled below the Hundred-foot sand. In the .
G. Cunningham well (No. 822) the Thirty-foot sand was found 99
feet below the Hundred-foot, the Gordon Stray 171 feet, the Gordon
193 feet, the Fourth 255 feet and the Fifth as shells 348 feet below
the Hund1ed foot sand.

CROSS CREEK AND INDEPENDENCE TOWNSHIPS, WASHINGTON
COUNTY.

Cross Creek Township, which includes most of the drainage of
Cross Creek, lies to the east of Jefferson, south of Smith, and west
of Mount Pleasant townships. Only a part of Independence Town-
ship is included in the Burgettstown quadrangle. This lies in the
southwest corner, to the south of Jefferson and Cross Creek town-
ships. The surface of Cross Creek and Independence townships is
composed mostly of the Monongahela and Washington formations.

Marking strata above Washington coal:—The Lower Washington
limestone is well developed above the Washington coal. It is the
highest bed found in most parts of the township. At and to the
north and east of Cross Creek village, however, the dip of the forma-
tion into the Cross Creek syncline brings the Jollytown coal and the
Upper Washington limestone down to the level of the highest hills.

Washington coal.—The Washington coal is the principal geologic
marker throughout the greater portion of Cross Creek Township.
Apparently the coal is of considerable thickness, showing as a prom-
inent blossom on the roads. In the vicinity of Cross Creek village
it is halfway down to valley level east of the village and a hundred
feet below town on the west. It is near the summit of the ridge
between Middle Fork and North Fork of Cross Creek. Between
Middle Fork and the north branch of South Fork it is nearly at the
heads of the valleys. On the ridge between the two branches of
South Fork the Washington coal is near the summit, but south of the
South Fork it is about 100 feet below the summit of the ridge.

In Independence Township the Washington coal is present in all of
the high knobs along the southern boundary of the quadrangle.



DETAILED GEOLOGY OF BURGETTSTOWN QUADRANGLE. 125

In the following table are given the measurements obtained by
comparing the elevations of the different marking strata of the
Washington formation above the Waynesburg coal : '

Distance from top of Waynesburg coal 1o Wayneshurg “A” and Washington cowl
beds, Cross Creck and Independence townships, Pennsylvanie.

. Waynesburg | Washington
Locality. “A” conl. coal

Road from West Middletown station to West Middletown
1 mile east of Wilson Mills
1 mile north of Woodrow
Near well No. 829 .......
Northeast angle of Cross Creek Township

B2 T 1 ¥

Waynesburg coal.—The Waynesburg coal is from 2 to 24 feet thick
in most of Cross Creelt Township. From its position near the summit
of the ridges in the western part of the township it dips steeply to
the east and is just above valley level at Wilson Mills. Here it has
been opened for mining in a number of places. To the east of Wilson
Mills the coal rises and shows in outcrop on all of the roads leading
away from the valley. The outcrop of this coal is prominent near
the twin bridges on South Fork of Cross Creek and can be followed
along the railroad cut to the west. It is some distance above the
valley floor both north and south of Woodrow and has here been
opened for mining. North of the north branch of South Fork of
Cross Creek the coal is not so prominent.

It was not possible to obtain much reliable information as to the
interval between the Pittsburg coal and the Waynesburg coal in
these townships. The following table gives the few measurements
made between the Pittsburg and Waynesburg, two of which are from
well records: ‘

Distance between base of Pittsburg coal and Waynesburg coal, Cross Creel and
Independence townships, Pennsylvania.

Feet.
Average at Pattersons Mill________________ . L __ 268
On road from twin tunnels to Independence . ____________________ 278
In well No. 829 e 273
In well No. 882 265

AVerage e 271

Uniontown coal, Benwood lmestone, and Sewickley coal.—The
Sewickley and Uniontown coals are small and valuable only as
markers. The coal beds and intervening limestone outcrop on the
hillsides along Cross Creek and its branches. On the north fork of
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the creek the upper beds of the Benwood limestone go under cover
at the road intersection, half a mile west of the village of Cross Creek.

The valley road from this point southward shortly reaches the
Dinsmore beds, at which horizon it remains nearly to Pattersons
Mill, the formation dipping at about the same rate as the fall of the
stream. This condition also exists along the roads from the main
valley road to the northwest. Up Middle Fork of Cross Creek the
upper bed of the Benwood remains above water level to a point
within 2 miles of Cross Creek village. On the main Cross Creek
the Benwood limestone is. very prominent, the lower half being
especially well developed. Many good sections of this member are
exposed along the cuts of the Wabash Railroad and in the channel
of Cross Creek. At the mouth of South Fork the Uniontown coal
is 20 feet above the valley level. Up the main stream the Benwooa
sinks below surface level under the Wilson Mills syncline, but appears
again at the east edge of Cross Creek Township; also on South Fork
the Benwood goes entirely under cover and reappears before Mount
Pleasant Township is reached.

In Independence Township the Benwood.limestone outcrops along
the hillsides above Cross Creek and in the canyons of the streams
flowing from the south. The upper beds are not so well developed in
these areas as to the north, and in many places their identification is
difficult. The Uniontown coal shows in good outcrop on the road
from the twin tunnels to Independence village at the turn of the road
near the crest of the hill.

Pittsburg coal.—The Pittsburg coal outcrops along Cross Creek
from Pattersons Mill and Avella to the west edge of the quadrangle.
The coal maintains a regular thickness of 5 feet. It is overlain by
the Pittsburg sandstone, which takes the place of the limestone above-
the Pittsburg coal and the Rider coal.

In the following table are given the intervals obtained by compar-
ing the elevation of different outcrops of the Benwood limestone and
the Sewickley and Uniontown coals with the elevation of the Pitts-
hurg coal:

Distance Detween base of Pittsburg coal and top of marking strate of Mononga-
hela formation, Cross Creek and Independence townships, Pennsylvania.

Sewickley | Dinsmore | Bulger | Bluelime- [Uniontown

Locality. coal. limestone. | limestone. | stone. coal.

Fect. Feet. Feet. Feet. Feet.
Above 8¢ ~thwestern Coal Cosmine..._|............ 114 166 N7 | .
West of ' ryorstation..............
On ride . road to Eldersvule
At Pattersons Mill, average .
Gillespie hill .. ... ..iviiiiniannns

South of twin tunnels....................

AVETAZE - e cimmeeenaaanniaenanns 104 148 . 169 218 222
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Distance between top of Bulger limestone and top of marking strate of Monon-
gahele formation, Cross Creek and Independence townships, Pennsylvania.

Blue Uniontown

Locality. limestone. coal.

Feet. Teet.

Road from West Mlddlcton to Pattersons Mill 50 57
West of Pryor station ............coo....oo ... 54
Ridge road to Eldersville ..

AVEIAGC. ¢ttt e 5

By combining the measurements given in the foregoing tables the
following intervals are found for the different marking strata above
the Pittsburg coal in Cross Creek Township:

Average distances between inarking strate and bese of Pittsburg coel, (ross

Creel; Township, Pennsylvania. .
IPeet.

Pittsburg coal to Sewickley coal ________________ oo 104
Pittsburg coal to Dinsmore limestone_______________ _____________________ 148
Pittsburg coal to top of Benwood limestone______ . ________ ________________ 220
Pittsburg coal to Uniontown coal________________ . 223

Pittsburg coal to Waynesburg coal ... 271
Pittsburg coal to Waynesburg “A” conl_.________________________________ 320

Pittsburg coal to Washington coal - __________ 378

MOUNT PLEASANT TOWNSHIP, WASHINGTON COUNTY.

Mount Pleasant Township lies southeast of Smith and Cross Creek
and . northwest of Chartiers townships. It occupies most of the
southeastern quarter of the quadrangle.

Washington formation—Through the central and southwestern
parts of the township the larger portion of the surface is composed
of the Washington formation. The Waynesburg “ B ” coal is espe-
cially prominent near Hickory and along the ridge road to the east,
also in the vicinity of Miller Run, The Washington coal outcrops
at Prospect Church, west of Hickory, and thence southward through
all the higher hills on the western side of the township, along the
ridge leadlno to Cross Creek village, at Rankin schoo‘housc, and
fzuther east, through the higher hills. The coal makes on all roads
a heavy blossom that is easily distinguished by its size and mealy
appearance. The high ridge between the waters of Chartiers Creek
and Cross Creek reaches through the Washington formation, the
Upper Washington limestone showing near the summit.
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In the following table are given the measurements obtainéd'by com-
paring the elevations of different marking strata of the Washington
formation with the elevation of the top of the Waynesburg coal:

Distance between top of Waynesburg coal and top ‘of marking strate of Wash-
ington formation, Mount Pleasant Township, Pennsylvania.

Gt Waynesburg | Waynesburg [ Washington

Locality. “A” coal.g “B” coal. coal. :
. Feet. Feet. Feet.

West of Rankin schoolhouse, average............... . e 56 117

West of Prospect Church ... .. . i 116

Southeast of Woodrow ................. ) 103

One-half mile south of Prospect Church . ... .. i ]ieeeaenaanns 105
At Prospect Church ..................... R 35 48 |ieeeeneannnann
West end of Hickory . oo it eii e e e eaanae [ S D

1 milenorth of HiCKory «oeen it eaeamne e e e e e ceaeaaas 95
1 mile south of Hickory .. F I P R
2 miles east of Hickory, average of 2 measurements ........foecieeeeennan. 535 2 [,
3 miles east of Hickory, average of 4 measurements ........|...ocoeian.an (£ P

Four outcrops in hill road to Primrose.........ooooiiiiiiiiimriiiiennina]eeneeeenannnns 116
AVEIAZR - ottt e e 37 56 108%

Monongahela formation.—The Pittsburg coal outcrops along the
" northeast edge of the township, on the south side of Robinson Run, at
" Primrose, also along Westland Run at the south edge of the town-
ship. An outcrop of the Redstone coal was found on the road from
Westland to Hickory, but in general this coal is not prominent. The
Sewickley coal bed makes a very small blossom on the roads leading
to the ridges from Chartiers Creek and Westland Run. By far the
best .marking stratum for geologic purposes throughout the town-
ship is the Bulger member of the Benwood limestone. This bed is a
pure crystalline limestone, from 1 to 2 feet thick. It is prominent
about halfway up the hills above Westland, also in the hills south of
Robinson Run. The Bulger limestone remains above water level nearly
to the headwaters of Chartiers Creek and all its branches. The
east-west structural trough, which passes through the middle of the
township, lowers the formation, so that all of the Benwood limestone
'is below valley level in the vicinity of Rankin schoolhouse and also
east and west from that point. The Uniontown coal amounts to little
or nothing in this township. The Waynesburg coal is from 1 to 1}
feet thick south of Primrose and through the middle of the township,
but in the southeastern part it is only a few inches thick and hard to
find. On the headwaters of Cherry Run and Burgetts Fork this
coal is a short distance above valley level and is a good geologic guide.
The conditions are not good for determining by the direct com-
parison of outcrops the distances of the different marking strata of
the Monongahela formation above the. Pittsburg coal. The best
measurements were obtained by comparing the elevations of out-
crops of the various strata with elevations of the Pittsburg coal as
determined by mine survey and from the reliable records of wells.
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The following table shows the measurements obtained in different
parts of the township:

Distances between base of Pittsburg coal and top of marking strate of Monon-
gahele formation, Mount Pleasant Township, Pennsylvania.

1i Dinsmore Bulger | Wayneshurg
Locality. limestone, | limestone. conl.
Ieet Feet. Teet
South of Primrose, ontcrops compared with minelevelsof coal. 136 | - 159 260
South of Primrose, outcrops compared with mine levels of coal. 145 162 {eueinennnnnn.
North of Miller Run, outcrop compared with record of J. Scott
WEILNO. B ittt eieeeee e ) U3 O
0111\1 Burgetts Fork, outerop compared with record of Lyle well
..................................................................................... 275
Oon Bmgctts Fork, outcrop compared with record of D. C.
Miller well No. Lo o oo eenieee e oo e 264
1 mlle southwest of Hickory, outerop compared with record

M. K. Donaldson well. ... .. oo oo e eeieineoeo]ieeeaeaennen B V1 3 P,

1 mllc west of chkorv outerop compared with record of
George Kimmond well

1 mile north of Westland

Parkinson well..

1 mile southwest of

1)
2 miles snuthwusb of Woodrow, outcrop compared with record

of Walker well No. 1. o.uuou it eeeeeeee i,

F R ) ¥ . 140 165 270

By combining the measurements given in the foregoing table the
following average measurements are established for the various mark-
ing strata above the Pittsburg coal in Mount Pleasant Township:

Awverage distance between marking strate and base of Pittsburg coal, Mount
Pleasant Township, Pennsylvania.

TFeet.
Pittsburg coal to Dinsmore limestone—_-____~ ________ ___________________ 140
Pittsburg coal to Bulger limestone________
Pittsburg coal to Waynesburg coal

Pittsburg coal to Waynesburg “A” coal ... 307
Pittsburg coal to Waynesburg “ B coal_ . 326
Pittsburg coal to Washington coal ______________________________________ 378

Subswrface stratigraphy.—The information obtained regarding
conditions below the surface is shown in the following tqbles which
are compiled from well records:

Distance from base of Pittsburg coal to subsurface coals and sends, Mownt
“ Pleasant Township, Pennsylvania.

; Distance to—
Elcvn-E .
Well tion o . Rie Tnd
NG, . Farm, Pittsblurg souls Salt sand. Big Injun sand. Frundred-
Conls. s
cont. Top. IBottom. Top. | Bottom. |footsand.
TFeet. Feet. TFeet. Feet. Iecet. Feet. Feet.
630 | D.C. Miller........oooen 885 668 873 3 1,747
649 | Joseph Lyl . 895 660 931 ] -] 1,750
661 | Parkingon . 1,015 | S17-637 f..vnoon ciean.. .. i ] 1,760
612 | James V., Ren 980 1..........| 918 } 1,793
633 | Mrs. John Cow 863 1,800
796 | Rankin heirs 960 ‘ 1,802
667 | MceGuigan . ...l 920 [l P B 1,810
702 | Krackeme 775 ‘ 1,825

3496—Bull. 318—07——9
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@

Distance from top of Hundred-foot sand to “red rock”™ and various oil sands,
Mount Pleasant Townslhip, Pennsylvaniao.

“Red Thirty- .
Well Berea " Gordon | Fourth Fifth
No. Farm. (above). (gggl‘je) f‘;gt“f)be (below). | (below).| (below).
Feet. Feet

630 | D.C. Miller. .. 204 80

649 | Joseph Lyle .. 216 106

661 | Parkinson.. 233 [eeenienaat

612 | James V. Rea. .. 152 feoioiaos

633 | Mrs. John Cowden ...... FRPUN PR PR P

796 | Rankin heirs. ...t e s

702 | Krackemer No. 1................. 195 |o.ooaoann. .-

Krackemer No. 2... ... .o oiiiieaiiaiidinannaa.,
AVETAge . ooooieeiiiiiaaa... to12 93 107 205 foeeen i .

The first of these tables shows a good deal of doubt as to the exact
position of the top of the Salt sand and also of the Big Injun. The
bottom of the Big Injun is more regular in position, being from 615
to 545 feet above the Hundred-foot sand, the average being 532 feet.
The second table, which gives the positions of various oil sands above
and below the Hundred-foot, sand, shows the Berea to average 212
feet above, the Thirty-foot 107 feet below, and the Gordon 205 feet
below. .

CHARTIERS TOWNSHIP, WASHINGTON COUNTY.

Only a small portion of Chartiers Township is included in the
Burgettstown quadrangle. This portion is in the southeast corner
and is bordered on the north and west by Mount Pleasant Township.

Members of the Washington formation.—The Waynesburg “A”
coal shows as a good blossom fully as prominent as the Waynesburg
bed. The Waynesburg “ B ” coal was identified by the limestone bed
above it. '

Members of Monongahela formation—The Pittsburg coal out-
crops in the Chartiers Creek valley to a point half a mile above the
junction of Westland Run. It continues in outcrop up Westland
Run beyond the boundary of the township. The Redstone and
Sewickley coals both show as blossoms of 8 or 10 inches in thickness.
They are easily found on the roads leading to the north and south
from Chartiers Creek. The lower half of the Benwood limestone is
well developed and prominent. Both the Dinsmore and Bulger lime-
stones are prominent on all roads, the Bulger being resistant enough
to form a terrace on the hillsides. The heavy blue bed near the
top of the Benwood is also very thick and prominent. The Union-
town and Waynesburg coals show only as blossoms a few inches thick
and are hard to identify.

Intervals—In the small portion of Chartiers Township within the
quadrangle the formations have so much dip that no good measure-
ment of intervals could be made by comparing the elevation of
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different outcrops. It was therefore necessary to compare the eleva-
tions of outcrops with the elevation of the Pittsburg coal in wells
drilled near the outcrop. ’lhc following table gives the information
obtained in this way:

Distunce between base of Pittsburg coal and marking strate of Monongahele
formation, Chartiers Nownship, Pennsylvenice.

: Dinsmore | Bulger | Waynesburg
Locuhty. limestone. | limesfone. conl.
Feet.
South side of creek at Menden.......oieeiviieeiieriieenaeennnns

Near Mount Pleasant Township , outcrop com

record of T, M. Paxton well No. 2.............. R 160 |..
East border of quadrangle, outcrop comparcd W .

Griftith well No. 1........_..... .. 183 ..

1 mile northeast of Westland,

Robert Cowden well No. 4. .. 167
1 mile northeast of Westland, o compared with record of

Robert Cowden well No. 2...ovueiiiiiniiiiiiiiiiiieiesoceeaene, 1820,
Southeast corner of quadrangle, outerops on road over hill to

R Ty 134 178 288




CHAPTER V.

WELL LOGS USED IN MAKING TIIE BURGLTTSTOWN CON-
VERGENCE SHERET.

Wells Nos. 182 and 205—These wells are described on pages 108
109, with reference to the convergence sheet of the Steubenville quad-
uuwle The distance from the Pittsburg coal to the Hundred-foot
sand in these two wells has been assumed to be the distance from the
Pittsburg coal to the Berea sand plus 190 feet.

Well No. 179.—This well is on the Andrew Stevenson farm. Its
mouth is at an elevation of 1,114 feet above the sea and about 100
feet below the Pittsburg coal. A sand was found at a depth of
1,828 feet below the surf‘lce or 1,928 feet below the Pittsburg coal.
Thls distance is believed to be too large for the interval between the
Pittsburg coal and the Hundred- foot sand, but corresponds closely
with the correct distance to the Gordon sand. Five hundred feet
was therefore taken from the measurement, making the distance
from the PlttSbUI'O‘ coal to the Hundred foot sand at this pomt 1,428
feet.

Five Points and Florence o0l fields—In these fields the con-
vergence sheet was not made from records of particular wells. The
actual position of the sand was plotted from a number of well
records and elevations of the mouths of the wells, and from this the
approximate distance of outcrops of the Pittsburg coal above the
sand was obtained. ,

Well No. 210—This well is on the Peterson farm and is owned
by the Lawrence Gas Company. The elevation of the mouth of the
well is 1,189 feet above the sea. The Pittsburg coal outcrops near by
at an elevation of 1,194 feet, or 5 feet above the mouth of the well.

Log of Peterson wnecll (No. 210).

Top. Bottom.

Feet. Feet.
L0703 4 T L] ) Y PR 14
Coal, Pittsburg.................... J P, 630
San( Salt. o 860 930
Sand Big Injun (water at 1,200 feet) 1,000 1,280
Sand Squaw . 1,360 [..........
Sfmd Bitter ROCK. ... e 1,620 |l
REA TOCK . . oeseeveomn e PR 1,736 |...oo.....
Sand, Hundred-foot. .. ..o e e 836 1,848
Total [ <3 01 ettt frommeaens 1,876

-

132
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The distance between the Hundred-foot sand and the Pittsburg
coal at this point is therefore 1,836 feet plus 5 feet, or 1,841 feet.
Other wells in close proximity give about the same result.

Well No. 114—This well is on the farm of Samuel Witherspoon.
Its mouth is at an elevation of 1,148 feet above the sea. No positive
data were obtained on the Pittsburg coal close to the well, but the
limestone below. the Pittsburg coal was found at an elevation that
would bring the coal 23 feet below the mouth of the well.

Log of Semuel Witherspoon well (No. 11}).

Top. | Bottom.

Feet.
Conductor .......c.evenn.. Ceeeaen
Coal, Pittsburg...... S 0 |oeeinianes
Sand, Salt............... 13 I
Sand, Big Injun......... , 0: 1, 840
Sand,SquUaw ... .....o..e L, 418 [.oio.ol.
Redrock ........cooonen eee L7180 . .ollLL.
Sand, Hundred-foot i . 1,900
Total depth. ... e i 2,039

The distance between the Hundred-foot sand and the Pittsburg
coal at this point is therefore 1,881 feet minus 23 feet, or 1,858 feet.

Well No. 192—This well is on the farm of Thomas Cole, and its
mouth is at an elevation of 1,088 feet. The Pittsburg coal outcrops
northwest of the well at an elevation of 1,152 feet, which is equivalent
to about 1,150 feet at the well, or 62 feet above the mouth.

Log of Thomas Cole well (No. 192).

Top. | Bottom.

Jeet, Feet,
Coal......ociiiiiiiinnn.. e e e et ettt eaeeiiaaenaeeeteeaaeaaeaaaaaas 540 546
L 635 640
Sand, Handre@-foot .. ... oot it 1,798 1,808

The distance between the Hundred-foot sand and the Pittsburg
coal at this point is therefore 1,798 feet plus 62 feet, or 1,860 feet.
The elevations of wells Nos. 190 and 191, near No. 192, were obtained,
but no records were procured.

Well No. 186 ~—This well is on the farm of James McNary., The -
elevation of its'mouth is 1,042 feet. The Pittsburg coal at the well
lies at an elevation of 1,062 feet, or 20 feet above the mouth. The
Hundred-foot sand was struck-at a depth of 1,862 feet, with a thick-
ness of 21 feet; it contained oil at 1,865 feet. The distance between
the Hundred-foot sand and the Pittsburg coal at this point is there-
fore 1,862 feet plus 20 feet, or 1,882 feet. The James Osbourne well,
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a short distance to the west, shows the interval to be 24 feet less.
The McNary well record was used owing to the better determination
of the elevation of the coal.

Wells Nos. 811, 819, 816, 820, and 823.—The records of these wells,
which were used in the convergence sheet of the Burgettstown quad-
rangle, have been given in the discussion of the correlation of the
Berea oil sand with the sands of Pennsylvania on page 109.

Well No. 813—This well is on the farm of J. S. McCorkle, and its
mouth is at an elevation of 1,040 feet. No good outcrop was found
close to the well. The position of the Pittsburg coal as noted in the

.well record was accepted.

Log of J. 8. McCorkle well (No. 813).-

Top. Bottom.

ConAuetor .. et
Coal, Pittsburg .. ... ... .ii..... e eeieearaeaaaas

Saud Dunkard .................. et ieeaiaeaaaas

Coal ._.........
Sandstone .
Sand, Big In]l
Sand, Hundred-foot
Total depth

The distance between the Hundred-foot sand and the Pittsburg
coal at this point is therefore 1,855 feet minus 75 feet, or 1,780 feet.

Well No. 800.—This well is on the farm of J. S. Hays, the eleva-
tion of its mouth being 1,125 feet. The Pittsburg coal is noted in the
record at a depth of 95 to 103 feet, which agrees with outcrops in the
vicinity of the well.

Log of J. 8. Hays well (No. 800).

Top. | Bottom.

Fect.
(070 TN I o 131 11 S PP
Sand Salt...... 3 P
Sand, Squaw . 1,520
Sand Hundred-: foot (gns at 1,971 feet) .. 1,984
Total 16 73 11 3 2,019

The distance between the Hundred-foot sand and the Pittsburg
coal at this point is therefore 1,970 feet minus 103 feet, or 1 867
feet.

Well No. 806 —This well is on the Sankey farm. The elevation
of its mouth is 1,365 feet. The Waynesburg “ B ” coal outcrops
near the well at an elevation of 1,343 feet. This shows the well
record of coal to be correct.
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Log of Sankey well (No. 806).

Top. Bottom.

Conductor ....
Coal, Pittsburg
Coal, Freeport
Sand, Sualt.....
Limestone, top Big Injun sund
Sand, Hundred-foot.................. e e ..
Total Aepth . oen et et Y

The distance between the Hundred-foot sand and the Pittsburg
coal at this point is therefore 2,138 feet minus 355 feet, or 1,783 feet.

Well No. 826.—This well -is on the farm of L. E. Stewart. Its
mouth is at an elevation of 1,207 feet. No.outcrops of recognizable
horizon were found close to the well. The recorded distance to the
third Pittsburg coal has been accepted as correct.

Loy of L. 1. Stewart well (No. 826).

Top. Bottom.

. Feet. Feet
WOood CONAUCEOT . .ttt ittt L R,
Coal, First Pittsburg.... 228 f..........
Coal, Second Pittsburg.. 240 |...... eee
Coal, Third Pittsburg ... 250 255
Coal, Freeport ............... 906 1. ..oninnnn
Sand, Salt (break at 1,125 feet) 1,002 [..........
Sund, Bitter Rock - 1,630 {oeennnn..
Sand, Hundred-foot eees e . . .. 2,036 2,043
Sand, Fifth................ .. 2,416 [...co.-...
Total depth ... e e ee e e e 2,510

The distance between the Hundred-foot sand and the Pittsburg
coad at this point is therefore 2,036 feet minus 255 feet, or 1,781 feet.

Well No. 8§03 —This well is on the farm of John Studa, its mounth
being at an elevation of 1,028 feet. The position of the coal as noted
in the well record is accepted.

Log of John Stude well (No. 803).

e Top.” | Bottom.

' | Feet. Feet.
Conl, PIbESDUIG. . ottt e e 70
Sand, Salt (water at 955 feet) . F e 955
d ,075
1,295
1,425

Sand, Hundred-foot... .. . . ..
B2 ) ¥ o 1,874

The distance between the Hundred-foot sand and the Pittsburg
coal at this point is therefore 1,865 feet minus 70 feet, or 1,795 feet.
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Well No. 824.—This well is on the Pressley Leech farm near Pat-
tersons Mill, at an elevation of 935 feet. The Pittsburg coal out-
crops near by at an elevation of 940 feet, or 5 feet above the mouth
of the well.

Log of Pressley Leech well (No. 824).

Top. Bottom.

2076 RT3 1 15 U 13 o)
Sand, Salt...............
Limestone..............
Sand, Big Injun ........
Water in Squaw sand, .

Sand, Hundred-foot ... .. ..
Total 16 13 51 o M

The distance between the Hundred-foot sand and the Pittsburg
coal at this point is therefore 1,825 feet plus 5 feet, or 1,830 feet.

Well No. 87 —This well is on the Buchanan farm. - The elevation
of its mouth is 1,050 feet. From outcrops of the Waynesburg and
Washington coals in this vicinity the Pittsburg coal should be 260 feet
below the mouth of the well. This does not agree with the record by
18 feet, but is accepted as a more reliable determination.

Loy of Buchanan well (No. 827).

Top. Bottont.

San ................
Sand, First .....

Sand, Second

Sand (gas and
Red rock
Sund brown

Sand Egnq)

The distance between the Hundred-foot sand and the Pittsburg
coal at this point is therefore 2,090 feet less 260 feet, or 1,830 feet.

Well No. 657 —This well is on the McGuigan farm. The elevation
of its mouth is 1,145 feet. It is known as the “ great McGuigan gas
well.” From outcrops of the Waynesburg coal in the vicinity the
Pittsburg coal should be 225 feet below the mouth of the well.
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Log of McGuigan well (No. 657).

Top. Bottom.
Teet

{0702 B L SR 18
L 285
Red rock..... ettt arra et . 470
Sand......... et J .. 730
Sand, First............o... .. 762
Sand, Second ............. 865
Sand....... 920 |.
Shell....... 982 |.
Sand, Third.. 988
Sund Fourth 1,100
Sand, Fifth .. 1, 266
Break of slate 1,350
Sand......... .. 1,578
Sand......... feeeeaeeraniaaas 1,850
Red rock....... 1,965
SORPSEONE . ..o e eaieeeas e e R 1,995
Sand, Hundred-foot.......... . oooiens ceen ceee . 2,035
Szmd GOPAON (BAS) < veieaennssnenaanrneeraeaaananrnaenmnennnnenns e 2,245

The distance between the Hundred-foot sand and the Pittsburg
coal at this point is therefore 2,035 feet less 225 feet, or 1,810 feet. .

Well No. 612.—This well is on the farm of J. V. Rca, and the ele-
vation of its mouth is 1,032 feet. The base of the Pittsburg coal is
55 feet below the mouth of the well.

Log of J. V. Rea well (No. 612).

Top. Bottom.

Feet.

[T O 1771 L Y 50
bimd salt (wnter at 1,050 feet)- . . cereees 1,060
Sand, Big Injun (llttle gasat1 200 feet). 1,326
Szmd Thirty-f00b . .oooeenieeaienianaan.. 1,762
Sand, (.unt/ (Hundred-foot) . 1,860
Sand, Fifty-foot................. 900

Sand, Gordon (gas at 2,078 feet) ........... R 2,087

Szmd Fourth ... ............... 2,130
Sn,ncl Fifth (gas at 2,188 feet). . v 2,192
Total [ 125 031 S U 2,224%

The distance between the Hundred-foot sand and the Pittsburg
coal at this. point is therefore 1,845 feet less 55 feet, or 1,795 feet.

Well No. 661.—This well is on the Parkinson f,um Its mouth
is at an elevation of 1,228 feet. The position of the Pittsburg coal
as given in the well 1ecord agrees with the position as deteumncd by
outcrops of the Bulger limestone near the well.

Log of Parkinson well (No. 661).

Top. Bottom.

Feet. Fect.
B §4DTCT:1 0D 0 T 30 37
ale. ..ol 37 75
Limestone and slate .. Kl 90
Sand............... 90 100
Limestone......... 100 130
Slate 130 145
Sn.nd 145 160
Sla 160 185
Coal Pittsburg, and black slate 185 215
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Log of Parkinson well (No. 661)— Continued.

Top. Bottom.
Feet. Feet.

............................................................... 2156 285
............ 285 315
.......... 315 430

.......... 430 645

.......... 645 665

665 715

715 730

730 735

735 8§27

827 840

840 850

850 860

............... 860 960
............. 960 970
............. 970 990
............... 990 1,005
Shale (trace of coal at bottom 1,005 1,131
Sand ...l 1,131 1,155
Shale............. 1,155 1,218
Sand............. 1,218 1,250
Slate ..o 1,250 1,260
Limestone, Big lime ..._............ 1,260 1,302
Sand, Keener ...... 1,302 1,812
Slate............... 1,312, 1,329
Sand, white, Big Injun . 1,329 1,435
Slate . .ooeeii e 1,435 1,441
bfm(l (layersofslate) ................. 1,441 1,468
Shale ... ..., 1,468 1,49
Sam‘l ........................... 1,495 1,502
Shale. . oo 1,502 1,555
Sund ( trace of limestone)............... 1,555 1,580
........ 1,580 1,740
Sxmd Bitter ROCK. ... e 1,740 1,760
15 T 1 1,750 1,835
Sand, Berea, hard, trace of limestone. ... ... .. i 1,835 1,848
150 1 O 1,848 1,910
Shale, Tea . .o e iiaieieeeeaaaa 1,910 1,973
< Sand, Hundred-foob. . ... ... i 1,973 2,015
15 P 2,015 2,198
ST 6 IR €03 U | RN 2,198 2,205

The distance between the Hundred-foot sand.and the Pittsburg ¢oal
at this point is therefore 1,973 feet less 215 feet, or 1,758 feet.
Well No. 633—This well is on the farm of Mrs. John Cowden.
The elevation of its mouth is 1,172 feet. The position of the Pitts-

burg coal as given by the well record is accepted.

Log of Mrs. John Cowden well (No. 633).

Bottom.

Conl, PIttSDULE .ot i a e
water (salt) ...l P ...
Sand, Salt
[ R
Sand, Fifty-foot. ... ... oo
Gas in Gordon Stray sand...

Oil in Gordon sand .
Sand, Fourth, dry ..
Total AEPEN. <ot i eee e

Feet.
6 |...

The distance between the Hundred-foot sand and the Pittsburg coal
at this point is therefore.1,967 feet less 161 feet, or 1,808 feet.
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Well No. 702.—This well is No. 1 on the Krackemer farm, and the
mouth is at an elevation of 1,135 feet above sea level. The position
of the Pittsburg coal as given by the well record is accepted. The
measurement to the Hundred-foot sand is not accepted, however.
Other wells on the same farm show that the distance between the
Hundred-foot and G.rdon sands is 211 feet, which is very close to the
average distance between these sands. It is believed a better result is
obtained by taking the measurement to the Gordon sand and subtract-
ing 210 feet.

Log of Krackemer well No. 1 (No. 702).

Top. Bottom.

Jeet, deet,
TAMESEONE « oot it i3 P
Coal, Pittsburg
Coal, Freeport
Sand, Selt. ..o
Sand, Big Injun (gas)................. .
Sund, Berea...........o....... .. ,900 [..........
Sand, Hundred-foot .... 2,101
Sand, Gordon (gas and 2,296
Totil AePbhi. o et e 2,296

The depth to the Gordon sand, 2,278 feet less 210 feet, gives 2,068
feet as the assumed depth of the Hundred-foot sand. The distance
between this sand and the Pittsburg coal at this point is therefore
2,068 feet less 270 feet (the depth of the base of the Pittsburg coal,
265 feet plus 5 feet), or 1,798 feet. ' ,

Weil No. 649.—This well is on the farm of J. R. and Joseph Liyle.
Its mouth is at an elevation of 1,161 feet. 'The depth to the Pittsburg
coal as given in the record is accepted. It will be noticed that the
distance between the Hundred-foot and Gordon sands is 320 feet.

Log of J. R. und Joseph Lyle well (No. 649).

Top: Bottom.

Fect. Teet,

Limestone 15 156 |
Coal, Pittsburg 256 266
Coal, Freeport......... e 926 932
Sand, Salt (salt water at 5 fe . 1,200 1,258
Sand, Big Injun................... 1,804 1,482
Shell, Thirty-foot (Berea) ............. .. .. . 1,800 1,865
Redrock. .. .o e feaceboenneanana - 1,910 1,932
Sand, Hundred-foot (steel-line mensurement)..............cooiiiiiiaiuian... . 2,016 2,031
Sand, Blue Monday (Thirty-foot) (gas at 2,224 feet, stecl-line measurement). ... 2,217 2,226
[T s 0 ' o U R 2,336 2,340
Sand, Fifth............ 2,450
Total depth . .ouort e i cieee e et 2,474

The distance between the Hundred-foot sand and the Pittsburg
coal at this point is therefore 2,016 feet less 266 feet, or 1,750 feet.

Well No. 630.—This well 1s No. 1 on the farm of. D. C. Miller, and
its mouth 1s at an elevation of 1,111 feet above sea level. The depth
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to the Pittsburg coal as given in the well record is accepted. No
Gordon sand was found in the well. The Fifth sand is 419 feet
below the Hundred-foot sand, nearly a hundred feet more than the
average distance. . ,
’ Log of D. C. Miller well No. 1 (No. 630).

Top. Bottom.
. . Feet. Feet.

Limestone. oo e 128

LW o e 1 10 8 RS 217 227
Coal, Freeport (little gas) . 895 [..oaeonins
Sand, Salt .........c.cciiiiiiL 1,100 booon-ee..
Sand, Big Injun (little water at 1,4 1,310 1,445
Shells, Thirty-foot (Berea).. 1,770 1,830
Red rock 1,894 1,934
Shells, Hundred-foot (gas at 1,976-1,980 . 1,974 1,990
Sand, Blue Monday .. coein et aa e e e iaraaeaa e e 2,074 | ooeene..
Sand, Filth. . .. e e e 2,393 2,418
Total Aepth. ... et ae e 2,454

The distance between the Hundred-foot shells and the Pittsburg
coal at this point is therefore 1,974 feet less 227 feet, or 1,747 feet.

Well No. 717 —This well is No. 11 on the Berry heirs: farm, and
its mouth is at an elevation of 1,145 feet above sea level. The posi-
tion of the Pittsburg coal as noted in the record is accepted.

Log of Berry heirs well No. 11 (No. 717).

Top. | Bottom.

. Feet. Feet.
Conl, PIbESDUTE . ettt i 246 [eeeeenns..
L RO T €0} s o) 2,294 2,320
Sand, Fifth ..o it 2,430 2,453
oS 70 U5 o Y PR 2,461

In this record the Hundred-foot sand is not noted, but in this part
of the township the average distance between the Hundred-foot and
Fifth sands is 330 feet. If this amount is subtracted from 2430
feet, the remainder, 2,100 feet, is the assumed depth of the top of the
Hundred-foot sand. The distance between this and the Pittsburg
coal 1s 2,100 feet less 251 feet (the coal bed being assumed to be 5 feet
thick), or 1,349 feet.

Well No. 737 —This well is No. 9 on the farm of James Scott, and
the elevation of the mouth is 1,100 feet. The position of the Pitts-
burg coal as noted in the record is accepted.

. Log of James Scott welAl No. 9 (No. 787).

Top. Bottom.,

ITeet Feet.
L0770 IR 5 1] G P 160 [..........
Sand, Gordon . 2,260 |...oian...

Sand, Fifth ... P R TRETTETPEPRRPREPPRPS 2,385 2,410




WELL LOGS USED FOR BURGETTSTOWN CONVERGENCE SHEET. 141

The distance between the Hundred-foot sand and the Pittshurg
coal at this point is therefore 2,385 feet less 495 feet (165 plus 330
feet), or 1,890 feet. o

Well No. 750.—This well is No. 3 on the farm of J. G. Berry.
The position of the Pittsburg coal as noted in the well record is
accepted. '

Log of J. G. Berry well No. 8 (No. 750). ‘

Top. Bottom,

. . Feet, Fect

Coal, Pittsburg 258 |.ieeeans
Sand, Gordon 2,375 2,400
Sand, Fifth .......... . s 2,493 2,615
Total depth .o e PR R PR 2,520

The distance between the Hundred-foot sand and the Pittsburg
coal at this point is therefore 2,493 feet (depth of Fifth sand) less
593 feet (330 feet plus 263 feet), or 1,900 feet.

Well No. 832—This well is on the farm of Abram Pry. Tts
mouth is at an elevation of 1,262 feet. The well record is accepted
and the distance taken directly from it.

Log of Abram Pry well (No. 832).

Top. Bottom.
T
Teet. Feel.
Soil and clay B PSR 10
Rock.. . 10 16
Slate . 16 60
Coal (hlle lo 60 63
Slate and limestone. . e eeen . 63 160
Conl..ooouaniiilonnan, e 160 164
Slate and limestone. . e 164 420
Coal, Pittshburg......ooooeiiieiiiiiia... e e 420 425
Slute, limestone, and red rocK ..o e eeteeeeeeaeaa. 425 850
Sand, Hurry-up, first streak.................... e e 850 875
Slate and limestone. ......ooooeiiie it - e 875 1,000
Sand, Hurry-up, second streak ................ ceen e 1,000 1,025
Slate e 1,025 1,170
.. .. . 1,170 1,190
...... 1,190 1,210
...... 1,210 1,285
................. 1,235 1,250
1,250 1,300
1,300 1,306
1,306 1,846
1,346 1,407
1,407 1,610
1,610 1,700
Sund Squayv e e eeeeehaeearaeeaeieaiaaaaa, 1,700 1,725
Slate'and limestone shelis...... Y 1,726 2,088
Red rock and slate e RN 2,088 2,173
Sand, Hundred-foot. . e e e 2,173 2,186
Slate .. .oiiiiiieeaa e e 2,186 2,190
(0172 B U« 1 Y PR 2,190

The distance between the Hundred-foot sand and the Pittsburg
coal at this point is therefore 2,173 feet less 425 feet, or 1,748 feet,
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Well No. 585.—This well is No. 9 on the William Russell farm,
and its mouth is at an elevation of 1,193 feet above sea level.

Log of William Russell well No. 9 (No. 585).

Top. Bottom.

Feet. Feet.

Coal, Pittsburg....... e e e aeaa e aiaenaaas 352 |oiiennnn..
Sand, Big Injun ' 1,410 1,635
Sand, Hundred-foot (small show of oil at 2,165 feet).. 2,160 2,171
Sand, Thirty-foot,streak of ... ... ... .. ... ... 2,270 {.oeinnnnn
e 719 R [ 51 4 L I R 2,287 .

The distance between the Hundred-foot sand and the Pittsburg
coal at this point is therefore 2,160 feet less 357 feet, or 1,803 feet.

Well No. 589 —This well is No. 7 on the Buchanan farm. _The
elevation of the mouth is 1,223 feet.

Log of Buchunan well No. 7 (No. 589).

Top. Bottom.
. Feet.

Coal, Pittsburg......... e e e e e e e e e e e e et 845 e,
Sand, Salt.......... e p 1,340
Sand, Big Injun 4 1,580
Shell, Thirty-foot .. .. 2,000
Redrock....oooouienen i, 2,120
Sand, Hundred-foot (oil at 2,161 feet) .. 2,174
Sand, soft .. ... JR R A | N P
B0 7 £ 5 2,175

The distance between the Hundred-foot sand and the Pittsburg
coal at this point is therefore 2,160 feet less 350 feet, or 1,810 feet.
Well No. 494—This well is No. 5 on the William Russell farm.

Tts mouth is at an elevation of 1,220 feet above sea level.

Log of Willigm Russell well No. § (No. 494).

T

Top. Bottom.

. Feet. Feel.

L0 0 R 13 T 345 ...
Sand, Salt.............. ‘1,200 1,340
Sand, Big Injun 1,390 1,630
Sand, SQUELW . .o e i 1,700 1,720
Shell, Thirty-foot .. 1,900 2,060
Redrock.........oooooi i 2,080 2,140
Sand, Hundred-foot (0il at 2,172 feet)...... 2,170 2,186
Total depth ..o e el 2,189

The distance between the Hundred-foot sand angd the Pittsburg
coal at this point is therefore 2,170 feet less 350 feet, or 1,820 feet.

Well No. 637 ~—This well is No. 11 on the Scott heirs farm, and the
elevation of its mouth is 1,134 feet above the sea.
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Log of Scott heirs well No. 11 (No. 537).

Top. Bottom.

Conl, PILESDUIE ..ot it eiiieee e ceeae e 200 [eeaal..L ..
Sand, Salt........... 1,170

Sand, Big Injun 1,550
Sand, Hundred-foot (oil at 2,077 feet) 2,091
B0 70 I T N 2,093

The distance between the Hundred-foot sand and the Pittsburg
~coal at this point is therefore 2,070 feet less 205 feet, or 1,865 feet.

Well No. 515.—This well is No. 5 on the farm of Alexander Hays.
Its mouth is at an elevation of 1,002 feet above sea level.

Log of Alexander Hays well No. 5 (No. 515).

Top. | Bottom.

: Feet. Feet.
Cond, PibtSDUrg. oo 7 13
Sand, Big Injun ................... 1,087 1,367
Sand, Hundred-foot 1,913 1,928

The distance between the Hundred-foot sand and the Pittsburg
coal at this point is therefore 1,913 feet less 13 feet, or 1,900 feet.

Well No. 577 —This well is No. 1 on the farm of J. S. Vance. The
elevation of its mouth is 1,204 feet above sea level.

Log of J. 8. Vance well No. 1, (No. 577).

Top. Bottom.

: TFeet.
Coal, Pittsburg. 336
1S & T 0 I I 11 N PSP
Sand, Hundred-foot 2,162 2,162
Sand, Thirty-foot 2,253 |.........
Sand, Gordon....... e e e et ettt ety 2,312 [..........
Total depth.......... ) P [ 2,318

The distance between the Hundred-foot sand and the Pittsburg
coal at this point is therefore 2,152 feet less 336 feet, or 1,818 feet.

Well No. 569.—This well is No. 2, on the farm of M. M. Atcheson,
and the mouth is at an elevation of 1,015 feet above sea level. .

Log of M. M. Atcheson well (No. 569).

Top. Bottom,

Coal, Pittshurg Rider ... ..ooouuiiiii i i e
Sand, Salt................. ..
Sand, Bitter Rock, dry....
Sand, BigInjun ...l
Sand, Hundred-foot (0il at 1,968 feet)
Total AEPUN .ottt
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The Rider bed usually occurs about 15 feet above the main Pitts-
burg coal. This would make the base of the Pittsburg coal at a depth
of 120 feet.. The distance between the Hundred-foot sand and the
Pittsburg coal at this point is therefme 1,962 feet less 120 feet, or
1,842 feet

Well No. 500. ——This well is No. 1, on the farm of John Moore.
Its mouth is at an elevation of 1,188 fect above sea level. The Pitts:
burg coal outcrops in the vicinity, and its leveled elevation agrees
closely with its position as noted in the well record.

Log of John Moore well, No. 1 (No. 500).

Top. Bottom.

Coal, Pittsburg
Sand, Hurry-up ...
Sund, Salt.......
Sand, Big Injun
Sand, Bitter Rock. .
Red rock...........
Sand, Handred-foot
Total depth..........

The distance between the Hundred-foot sand and the Pittsburg
coal at this point is therefore 2,050 feet less 150 feet, or 1,900 feet.

Well No. 115.—This well is No. 2, on the farm of Taylor Brothers.
The elevation of its mouth is 1,201 feet above sea level. The Pitts-
burg coal outcrops on both sides of the well, and its leveled elevation
agrees with the position shown in the well record. -

Log of Taylor Brothers well No. 2 (No. 115).

Top. | Bottom.

Coal, PittS DU .. . i
Sand,Salt........ PO
Limestone
lewd ,Big Injun...._......
€. eeans -
Sand, Squaw .
Sand, Bitter Rock. ...
Sand, Hundred- foot.
Sand Thirty-foot. .
Total depth........

The distance between the Hundred-foot sand and the Pittsburg
coal at this point is therefore 2, 044 feet less 148 feet, or 1,396 feet.

Well No. 106.—This is well No. 1 on the farm of John Dunbar, -
and the elevation if its mouth is 1,099 feet. The Pittsburg coal out-
crops close to the well at an elevation of 4 feet above the mouth.
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Log of John Dunbar well No. 1 (No. 106).

Top. Bottom.

: Feet. Feet.
SANA, SALb. 1 v e et e 940 1,050
Sand, Big Injun .. 1,085 |ceeenennnn
Sand, Hundred-foot . 1,925 [..........
Sand, Thirty-foot 2,040 {..........

The distance between the Hundred-foot sand and the Pittshurg
coal at this point is therefore 1,925 feet plus 4 feet, or 1,929 feet.

Well No. 118.—This is well No. 1 on the farm of Mrs. J. E. Bell,
and its mouth is at. an elevation of 1,120 feet above sea level. The
Pittsburg coal outcrops 45 feet above the mouth of the well.

Log of Mys. J. . Bell well No. 1 (No. 118).

. Top. Bottom.

Coal, Freeport (U
Sand, SAIb. ... 785 [eeeeennn..
Sand, Hundred-foot. .. 1,863 1,881
Sand, Thirty-foot .. ... i i .. 1,983 1,993
B 0] ) G 1 o1 O PN 2,017

The distance between the Hundred-foot sand and the Pittsburg
coal at this point is therefore 1,863 feet plus 45 feet, or 1,908 feet.

Well No. 414—This well is No. 3 on the farm of W. S. Bailey.
Its mouth is at an elevation of 1,122 feet. The elevation of the Pitts-
burg coal is 1,180 feet, or 58 feet above the mouth of the well.

Log of W. 8. Bailey well No. 3 (No. 41}).

Top. Bottom.

SANA, SAIt. et ttneee et e iaiie i teeaea e aaaaaas
Sand, Big Injun.......... R
Sand, Bitter Rock.. e
Sand, Huudred-foot
Sand, Thirty-foot ..
Sand, Gordon....
Sand, Fourth..... E
Sand, Fifth ..o e e
Total depth..... e e e et et eteaeeiaieiaeaaiaetraseanetaenaeaenas

The distance between the Hundred-foot sand and the Pittsburg
coal at this point is therefore 1,860 feet plus 58 feet, or 1,918 feet.

Well No. 413—This well is No. 1 on the John McCalmont farm.
The elevation of its mouth is 1,120 feet above sea level. The elevation
of the Pittsburg coal at this point is 1,154 feet, or 34 feet above the
mouth of the well.

3496—Bull. 318—07—10
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Log of John McCalmont well No. 1 (No. 413).

Top. Bottom. .

Sand 23T 0 U R
Sa.nd, Fifty-foot (gns) .. .o i e eeeenaan
Sand, Hundred-foot ..

Sand, Gordon .
Sand, Fourth .
Total depth ...

The distance between the Hundred-foot sand and the Pittsburg
coal at this point is therefore 1,900 feet plus 34 feet, or 1,934 feet.

Well No. 427—This well is No. 2 on the farm of R. S. Stevenson.
Its mouth is at an elevation.of 1,162 feet above the sea. The Pitts-
burg coal at this point is 11 feet above the mouth of the well.

Log of R. 8. Stevenson well No. 2 (No. 427).

Top. Bottom.

Sand, Hurry- up
Coal, Freeport. .

Sand, Salt........ ceen
Sand, Big Injum .o et
Sand Bitter ROCK. ..o e
Sand, Hundred-foot "
Total 6 7«71

The distance between the Hundred-foot sand and the Pittsburg
coal at this point is therefore 1,911 feet plus 11 feet, or 1,922 feet.
Well No. 447.—This is well No. 1 on the farm of Levi Gregg, and
the elevation of its mouth is 1,132 feet above the sea. The Pittsburg
coal outcrops at an elevation of 1,135 feet, or 3 feet above the mouth
of the well. ’ :
Log of Levi Gregg well No. 1 (No. }47).

Top. Bottom.

Feet. Feet
{07028 I 1 Y23 470 ) (53 .
Saud Salt (gas at 1,045 feet; water at 1, 050 feet) . e . 875 1,100
Sand, Big Injun........................l
Sand, Bitter Rock
Sand, Berea..... -
Red Rock ......

Sand, Hundred-foot Stray. . e e .
Sand Hundred-foot......... e e e e e e e aaeeas
Sand, Thirty-f00t . . o s
Total AeDth ... e

The distance between the Hundred-foot sand and the Pittsburg coal
at this point is therefore 1,934 feet plus 3 feet, or 1,937 feet. :

" Well No. 662.—This well is No. 14 on the ﬂum of K. N. McDonald.
The elevation of its mouth is 1,023 feet. The Pittsburg coal at this
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point is at an elevation of 1,080 feet, or 57 feet above the mouth of
the well.

Log of K. N. McDonald well No. 1} (No. 662).

Tori. Bottom.

Feet. Fect.

J TN 1T E 703 o o g 2,095 2,117
JSund, Fifth. ... oo o 2.222 2,232

The distance between the Hundred-foot sand and the Pittsburg
coal at this point is therefore 2,098 feet less 210 feet for the interval
between the Gordon and Hundred-foot sands, plus 57 feet for the
distance of the well mouth below the coal, or 1,942 feet,

Well No. 906.—This is well No. 86 on the farm of K. N. McDonald,
and its mouth is at an elevation of 1,047 feet. The Pittsburg coal
outcrops in the vicinity at an elevation of 1,077 feet, or 37 feet above
the mouth.

Loy of K. N. McDonald well No. 836 (No. 906).

Top. Bottom.

. Feet. Feet.
ST T IR @ 03 & ) M PO © 2,120 2,142
B0 719 4 o3 41 1 ) P 2,148

The distance between the Hundred-foot sand and the Pittsburg coal
at this point 1s therefore 2,120 feet, less 210 feet for-the interval
between the Gordon and Hundred-foot sands, plus 30 feet for the
distance of the Pittsburg coal above the weil mouth, or 1,940 feet.

Well No. 674.—This well is No. 11 on the farm of Ed. McDonald.
Tts mouth is at an elevation of 1,006 feet. above sea level. The
Pittsburg coal at this point is at an elevation of 1,038 feet, or 32 feet
abovée the mouth of the well.

Log of HBd. J.’[CD'O')’I»(Ud well No. 11 (No. 674).

Top. Bottom.

Feel. TFeet.

Sand, Gordon 2,098 2,116

Sand, pay
Total depth

The distance between the Hundred-foot sand and the Pittsburg
coal at this point is therefore 2,098 feet, less 210 feet for the interval
between the Gordon and Hundred-foot sands, plus 32 feet for the
distance of the Pittsburg coal above the well mouth, or 1,920 feet.
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Well No. 776.—This well is No. 1 on the W. C. Campbell farm. TIts
mouth is at an elevation of 1,280 feet above sea level. The record of
the well does not show the position of the Pittsburg coal, but from the.
contoured map of the surface structure, the coal is probably at an
elevation of 1,027 feet, or 253 feet below the mouth of the well. In
this well the Gordon sand lies at a depth of 2,383 feet and has a
thickness of 15 feet. The distance between the Hundred-foot sand
and the Pittsburg coal at this point is therefore 2,383 feet, less 210
feet for the interval between the Gordon and Hundred-foot sands, less
253 feet for the depth of the Pittsburg coal below the surface, or
1,920 feet.



CHAPTER VI.
DETAILED GEOLOGY OF THE CLA_YSVILLE QUADRANGLE.

INDEPENDENCE TOWNSHIP, WASHINGTON COUNTY.

The lowest depression in the structure of the rocks in Independence
Township is about 1 mile north of the junction of Dutch Fork and
Buffalo Creek. This point is approximately the center of a low,
spoon-shaped basin in the bottom of the Burgettstown syncline.
From this point the rocks rise very steeply to the northwest, a little
less so to the southeast, and still less to the northeast and southwest
along the bottom of the synclinal trough, the rise being smallest to
the southwest. The beds exposed in this township are the lower por-
tion of the Greene, all of the Washington, and the upper part of the
Monongahela formation. )

Upper and Middle Washington limestones and Jollytown coal.—
The Upper Washington limestone is found in outcrop near the tops
of the highest hills from West' Middletown' along the pike toward
Independence, the last outcrop noted being on the road to the south
about one-half mile from Manchester schoolhouse. Westward the
steep rise of the rocks brings the horizon of this bed above the hills,
but to the south along the ridge road between Haynon and Sugar-
camp runs the dip is sufficient to keep the limestone under cover to
the center of the structural basin west of Acheson. The Middle
Washington limestone has an unusual thickness in this township.
It is exposed over about the same territory as that given above for
the Upper Washington, but on account of its position lower in the
series it 1s not so badly eroded as the upper bed. This limestone is
easily identified by a heavy yellow bed near its center from which
all measurements of interval have been taken. The smaller layers
at the top are more easily disintegrated and rarely show distinctly
in outcrop. The Jollytown coal appears to be present wherever the
Middle Washington limestone occurs, but it is thin, and being em-
bedded in reddish shale is easily overlooked. The interval between
this coal and the Middle Washington limestone does not remain con-
stant, and hence the former is of little value as a geologic marker.

Washington coal—This coal is widespread in outcrop. On the
points of the hills north of Buffalo Creek it is a little more than 100
feet above the stream. In all the small tributaries coming into the

149
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creek from the north this coal bed is fully 5 feet thick, and by its
great thickness and the accompanying exposure of the Lower Wash-
ington limestone a few feet above and the Little Washington coal
about the same distance below it is very easily recognized. The coal
outcrops on both sides of Haynon Run from its mouth to its source,
being well up toward the tops of the hills at the head of this stream.
It also shows in outcrop on the east side of Sugarcamp Run along
its whole length. A narrow belt along the top of the ridge between
this stream and Indian Camp Run is undelLun by this coal From
~ that point northwestward the rocks rise so steeply that only the

highest points along the ridge catch this horizon. The last outcrop
of the coal in Independence Township in this direction is on the
high point just north of the village of Independence.

Waynesburg and Waynesburg “ A” and “B” coals—This group
of coal beds comes to the surface along Buffalo Creek a little west
of the mouth of Buck Run. West of tlns point the rocks dip more
steeply than the bed of the stream, so that the Waynesburg coal is
under cover to the edge of the quadrangle, but the “A” and “B?”
beds are above the level of the creek. From the mouth of Brush Run
eastward all the coals are in continuous outcrop along Brush Run,
also for three-fourths of a mile up Haynon Run, where the Waynes-
burg is first to go under cover. On Brush and Haynon runs the
Waynesburg coal has been opened.for mining in several places. It
is at least 4 feet thick here and apparently of a much better grade
than elsewhere. Up Haynon Run the “ B ” coal passes below water
“level a short distance from the John Wilson well. On Sugarcamp
Run the first outcrop of the Waynesburg is halfway between the
mouth of Indian Camp Run and the edge of the quadrangle. North-
ward on both sides of these runs the beds rise more abruptly than
the bottoms of the valleys, and may be found in outcrop on the sides
of the hills as far as the northern edge of the quadrangle.

On Sugarcamp Run the Waynesburg coal appears in several small
layers, divided in places by as much as 15 feet of yellowish shale.
Tts appearance is so similar to that of the “A ” and “ B ” coals that
some difficulty was experienced in distinguishing between them.
From the point where Sugarcamp Run leaves the quadrangle north-
ward the ‘ ‘B ” coal is most prominent. At the east end of Independ-
ence this coal, together with its accompanying black shale, is at
least 6 feet thick. On the road to the south a short distance from this
point coal “ A ” goes under cover in an unusually heavy outcrop. On
the Middletown pike from Independence this group of coals crops out
in a number of places, the “A” and “ B ” beds being even more promi-
nent than the Waynesburg ltself None, hOWOVOI, are of economic
value.
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HOPEWELL TOWNSHIP, WASHINGTON COUNTY.

The Burgettstown syncline, which passes a short distance east of
West Middletown, crosses the northwest corner of Hopewell Town-
ship. Eastward from this trough the rocks rise in a broad dome-
shaped anticlinal nose, which juts out from the crest of the Claysville
anticline. The exposed rocks have a thickness of about 325 feet,
ranging from the Benwood limestone to a horizon a few feet above
the Upper Washington limestone.

Middle Washington and Lower W ashmgton limestones and W ask-
ington coal.—In this township the steep rise of the.rocks from the
south and west brings these beds high above the valleys of the prin-
cipal ‘streams. On the east fork of Haynon Run the Washington .
coal crops out a short distance below the schoolhouse, half a mile from
West Middletown and also at several places on the road down this run
as far as Dunkle Run. Its outcrop line encircles the hillsides of the
large tributary to Haynon Run which heads south of West Middle-

. town, and the coal goes under cover on this run a short distance south

of the road crossing its headwaters. On Dunkle Run this group of
beds is exposed as far as the Washington-Middletown pike, along
which there are numerous exposures of the Lower Washington lime-

.stone. On the ridge south of Dunkle Run the Washington coal crops

out at the heads of the numerous tributaries to Brush Run. East
of Buffalo village and north of the Washington-Buffalo pike the
Washington coal has been opened west of the run. It also outcrops
just west of the village and on the Buffalo-Middletown pike well up
toward the tops of the hills on the west side of the run. At the head
of Dunkle Run the coal is in fine outcrop. On the Samuel Donaldson
farm, at the headwaters of Cross Creek, one-third of a mile west of
the corner of Hopewell, Mount Pleasant, and Canton townships this
coal has been mined. It is approximately 5 feet thick, but owing to
the condition of the opening no detailed section could be obtalned
South of Buffalo village it outcrops on the point of the hills over-
looking Brush Run, about 135 feet above the stream. The Little
VVashmoton coal is everywhere present, from 10.to 15 feet below the
\Vashmoton coal. The Lower \V‘tshlnaton limestone is of average
thickness and has the same general appearance as described elsewhere.
In most places it is overlain by the small coal found in Blaine Town-
ship, though this coal is very thin, being at no place over 1 foot thick.

Waynesburg and Waynesburg “A” and “B” coals.—On Brush
Run the easternmost outcrop of the Waynesburg coal is at the road
forks at the corner of Hopewell, Buffalo, and Canton townships.
Northwest of this point it is exposed on the Buffalo-Washington pike,
near the foot of the hill east of the schoolhouse, the Washington coal
being just west of the schoolhouse and 112 feet above the Waynesburg
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coal. Westward along the hillside the outcrop line of these coals is
almost on a level with the Buftalo-Taylorstown road. Up a tributary
to Brush Run from the north, a short distance west of this road, the
Waynesburg goes under cover before the first road crossing is reached.
On this road, uphill to the west from this tributary, an unusually
‘thick outcrop of the Waynesburg “A” coal occurs 90 feet below the
Washington coal. At the point where this run crosses the Middle-
town-Buffalo pike the “A” coal has been opened, exposing at least 4
feet of coal. Accurate measurement shows it to be 89 feet helow the
Washington coal. The steep westward dip of the rocks carries these
coal beds lower and lower on the hillsides to the north of Brush Run
until, at the mouth of Haynon Run, the Waynesburg coal is not over
" 30 feet above the valley, and a short distance north of the mouth of
Dunkle Run this bed is stripped in the bottom of the run and is also
opened by entry. The “A” and “ B ” coals outcrop for half a mile
farther upstream. On the south side of Dunkle Run, near its mouth,
the “A” seam has been opened, but was soon abandoned. Up this run
the last outcrop of this group is about three-fourths of a mile south
of the Middletown-Buffalo pike.

Uniontown coal and Benwood limestone—The only exposures of
these beds in the township occur on the north side of Brush Run, a
few feet above the stream, from a point 1 mile east of its mouth to a
point within about the same distance of the corner of Buffalo, Blaine,
and Hopewell townships. The beds show the same general relations .
as in Blaine Township, to the south.

Middle Washington limestone and Jollytown coal.—In Hopewell
Township the Middle Washington limestone attains its maximum
~ thickness of about 25 feet. Near West Middletown it is present in
the tops of the hills, and on the ridge road south to Acheson its ex-
posure is several yards wide on "the hillside above Haynon Run.
The limits of the bed are not clearly marked, but from dll appear-
ances it is at least 25 feet thick, the Jollytown coal being exposed
more than 110 feet above the Washington coal. This point lies fairly
in the center of the Burgettstown syncline, and from it the outcrop
line of these beds rises in all directions except to the south and south-
west. The Jollytown coal outcrops at the forks of the road on the In-
dependence and West Middletown pike at the township line. It also
occurs a short distance east of this point, the Middle Washington
limestone outcropping below. The Jollytown coal crops out on the
West Middletown-Buffalo pike at the summit of the first hill west
of Buffalo, with the Middle Washington limestone in fine outcrop
below. The lower beds of this limestone are exposed at the cross-
roads in Buffalo and a short distance to the north of this village.
The Jollytown coal also occurs on the first road east of this point
opposite the lane to the east. Here it is broken up into several small
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layers, separated by shale. (See section, p. 156.) TFrom this place
the outcrop line of these beds encircles the headwaters of Brush Run,
the heavy ledges of the limestone being well exposed on the points of
the hills. In this vicinity the Jollytown coal is overlain by a lami-
nated sandstone several feet in thickness, which in places is rather
massive. This is the bed which juts out so prominently on the hill-
sides and which farther to the north, in Mount Pleasant Township,
strews the tops of the hills with enormous bowlders.
Upper Washington limestone and Upper Washington coal. —The
Upper Washington limestone and coal are present along the higher
. portions of the watershed between Buffalo and Cross creeks. The
outcropencircles the high points to the north and northwest of West
Middletown and the hilltop upon which the village stands, and ex-
tends eastward for a mile or more to the forks of the road going north
to Wilson Mills. The steep rise of the rocks from this point to the
Canton Township line brings these beds to the highest points of the
" ridge. The Upper Washington limestone is here exposed, though its
lower section is somewhat thinner than it is farther south. The
Upper Washington coal is represented by less than a foot of soft
shale, carrying thin layers of coal. The Don]ey limestone and Finley
coal were not found in outcrop, though it is possible that they are
both present.

CHARTIERS AND SOUTH STRABANE TOWNSHIPS, WASHINGTON
COUNTY.

Only the southwestern part of Chartiers Township and the western
part of South Strabane Township are included in this quadrangle.
The axis of the Finney syncline lies along the west edge of South
Strabane and passes through the middle of Chartiers. The rocks
dip from all points toward this line. Rocks from a horizon about
35 feet above the Pittsburg coal to one about the same distance above
the Washington coal outcrop over this area.

Washington formation—The Waynesburg “A” and “B?” coals
are present over most of this area, but are of no importance. The
Washington coal outcrops in South Strabane Township near the top
of the high ridge north of Washington. In Chartiers Township it
was found on]y in one or two places along the high ridge between
Chartiers Creek and Chartiers Run. .

Monongahela formation.—In these townships the Waynesburg coal
is thin and unimportant both for mining and as a geologic marker.
Tt outerops a few feet above Catfish Run in the town of Washington,
and from this point northward it encircles the hills east of Chartiers
Creek to the boundary of the quadrangle. On the north side of .
Chartiers Creek the crop line of this bed rises higher and higher
on.the hillsides to the borders of the quadrangle. ‘
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o

The Uniontown coal is represented by a few inches of coal or
carbonaceous shale.

The Benwood limestone outcrops along both sides of Chartiers
Creek from the edge of the quadrangle to Oak Grove, where the
steep westward dip carries it under cover. It'is exposed on both
sides of the northern tributary to Chartiers Creek to a point half a
mile above Arden Mines. On this run, a short distance below Arden
Mines, a coal a few feet below the Benwood limestone was once
opened for mining. This is probably the Sewickley coal, since it
lies between 130 and 140 feet above the Pittsburg coal.

The Pittsburg coal comes to the surface in the valley of Chartiers
Creek a quarter of a mile east of the quadrangle boundary, in the
Amity quadrangle, where it is extensively mined. This coal is
opened by shaft at Arden Mines, but to the southwest along Char-
tiers Creek it dips steeply to the bottom of the Finney syncline west
of Woodell.

CANTON TOWNSHIP, WASHINGTON COUNTY.

The axis of the Finney syncline enters Canton Township near the
southwest corner, the rocks along the trough lying almost horizontal
to the vicinity of Woodell, whence the axis of the syncline swings
sharply to the north, passing into Chartiers Township 1 mile north
of the mouth of Georges Run. At this point the key rock is about
190 feet higher than it is at Woodell. From the bottom of this
trough the rocks rise steeply in all directions. The thickness of the
outcropping beds is about 500 feet, that portion of the geologic col-
umn’ exposed including the rocks from the Benwood limestone up to
the Claysville limestone. .

Upper Washington limestone and coal, Donley limestone, and
Sparta coal—This group is not found in Canton Township north of
the Buffalo-Washington pike unless a few scattering bowlders on the
crest of Garrett Hill belong to the Upper Washington limestone. On
the ridge south of this pike the Upper Washington limestone is in
fine outcrop at the township line east of North Buffalo Church.
From this point eastward a rather broad strip along the ridge is
underlain by these beds to a point within a mile of Wolftown.
Farther east small isolated patches of the Upper Washington lime-
stone occur under the higher points. Southward along the higher
ridge between Canton and Buftalo townships the outcrop line of the
Upper Washington limestone sinks abruptly to the trough of the
Finney syncline. At the tunnel on the Baltimore and Ohio Railroad
under Sugar Hill this limestone is only a few feet above the track,
the heavy ledges of what is probably the Donley limestone being
above the roof of the tunnel. Here the Upper Washington coal lies
directly above the top beds of the Upper Washington limestone, as
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siinilarly noted in the tunnel east of Claysville. At this point the
bed is over 100 feet lower than on the ridge west of Wolftown. On
the north side of the National pike south of Woodell this limestone
is extensively quarried for road material.” Tt is at least 25 feet thick,
the layers being rather massive and lying close together. Iere it
is about 65 feet above the exposure at the tunnel. On the road up-
hill westward from Woodell the white ledges of this bed outcrop
opposite the second house to the south, where it is 40 feet below the
exposure on the National pike and 158 feet above an outerop of the
Washington coal near the schoolhouse on this road at the foot of the -
hill. The Upper Washington coal is everywhere present as a small,
shaly coal from 4 to 10 inches thick. What is thought to be the
Donley limestone was noted only at the tunnel under Sugar Hill,
though it may probably be part of the heavy beds of limestone quar-
ried on the National pike south of Woodell. The Finley coal shows
in outcrop east of North Buffalo Church 82 feet above the Upper
Washington limestone, and it is plobably present at other places
still ﬂuthm east. :

Washington and Little Washing Jton coals and Lower W ashington

limestone.—Along the Baltimore and Ohio Railroad from Woodell

station to Washington one or more of these beds are exposed in each
cut. The lowest point at which the Washington coal was found in
outcrop is at the sandstone quarry one-fourth mile west of Woodell
station. Northward the steep rise of the rocks soon carries this coal
well up toward the tops of the hills. It outcrops on the road uphill
west of Wolftown near the top of the ridge, where it is 125 feet
above the valley. On the Washington-Buffalo pike it is exposed
at the top of the divide between Chartiers Creek and Brush Run.
On the ridge road northwest from Wolftown the first outcrop of
this coal occurs at a sharp bend in the road on the high point
south of the residence of McClain Johnson, 110 feet higher than the

'ontc10p west of Wolftown. Half a mile farther on the coal shows

again at least 8 feet thick in front of the first house to the north of
Mr. Johnson’s. The bluish-white to cream-white limestone called
by Stevenson ¢ the Ib is here in fine outcrop 37 feet below the Wash-
ington coal. The Lower Washington limestone 1s also exposed in
a normal outcrop about 30 or 35 feet above the coal. Along this
ridge to the north the Washington coal underlies a narrow strip
to the township line, and from this point northward along the east-
ern side of the ridge to the Mount Pleasant line west of Gretna.
Its last outcrop in this direction is on the high ridge road three-
fourths of a mile west of this village.

Middle Washington limestone and Jollytown coal.—A fine outcrop
of the Middle Washington limestone occurs on the ridge road from

o Stevenson, J. J., Second Geol. Survey Pennsylvania, Rept. K, 1876, p. 55.
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Buffalo to Gretna one-half mile north of the corner of Hopewell,
Mount Pleasant, and Canton townships, just north of the crossroads.
The following section, taken at this place, is fypical:

Section of Middie Washington limestone on road from Buffalo to Gretna.

Ft. In.
Coal," Jollytown, shaly____ . _____ e 6
Shale and sandstone.__________________ e 3
Limestone, yellow_________ e~ 3
Sandstone, reddish, and shale_.____________________________ S 10 ’
- Shale, soft, cream coioved 5
Limestone, havd, blue_______________________________ e 1
Limestone, slabby, white..______________________ ... 1%
Shale SR 3
Limestone, gray, hard, and tough, fracturing flesh colov______________ 2
Shale o e 3
Limestone. single heavy yellowish bed, fracture flesh color, with calcite
erystals S —— 2
Shale e 2
Concealed.

Waynesburg and Waynesburg “A” and “ B coals——The south-
westernmost autcrop of these beds 1s in the valley of Chartiers Creek -
near the Baltimore and Ohio Railroad, where the “B” coal is
exposed in the bed of the creek. Northward from this point the
steep rise of the beds soon brings both the “A” bed and the Waynes-
burg to the surface. The outcrop line of these beds encircles the
sides of the valley traversed by the Washington-Buffalo pike, well
up toward the head of the stream, the rise of the rocks being about
equal to that of the bed of the creek. The Waynesburg coal outcrops
at several places along this pike west of Wolftown. On the ridge
road northwest of Wolftown this group outcrops in a number of
places between that village and the top of the hill. The “ B ” coal,
with a creamy limestone from 6 to 10 feet above, is the most promi-
nent of the three. In this vicinity the main Waynesburg bed is much
thinner than elsewhere. Toward the north the coal crops out again
in three places within half a mile, the last outcrop in this direction
occurring just south of the residence of McClain Johnson. North-
east of Wolftown these coals are hard to recognize. On the ridge
road just west of Gretna the Waynesburg is soft and shaly, with a
total thickness of not over 14 inches. A little farther up the hill
near the sharp bend to the west the “ B ” coal is exposed in a shaly
bed less than 1 foot thick, with its accompanying limestone above.
At this point the “ B ” coal is about 65 feet below the Washington
coal. On the road west from Georges Run the Waynesburg coal,
exposed at the foot of a steep hill, is less than 2 feet thick. At this
point the distance to the Washington coal above is not less than 115
feet.
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Uniontown coal and Benwood limestone.—This group of rocks out-
crops in a small area in Canton Township, in Chartiers Valley north
of Oak Grove, and up Georges Run almost to Gretna. The rise of
the rocks in that direction is just about equal to that of the valley,
the upper portion of the Benwood limestone being at water level for
almost the entire distance. On the first road turning to the west
north of Oak Grove occurs the only outcrop of the Umontown coal
bed known in the township. The following section, taken along this
road, shows the sm atigraphic position and general appearance of the
beds:

Section on road west of the mouth of (.’eorycs IRun.

Ft. In
Limestone above Waynesburg “B” coal___ . ___________________ G
Coal “B,” with a thin layer of bluish fire clay above and below_______ 2 6
Shale and sandstone carrying one or two tiny coal smuts______________ 30
Coal “A,” mostly shale. . e 6
Shale, yeilow, and thin-bedded reddish sandstone_.___________________ 36
Coal, Waynesburg, mostly shale . _________ ____________________ .1 2
Sandstone, thin-bedded, shaly looking, micaceous—-___________________ 10
Shale, black (horizon of stray coal bed) oo ____ 1
Clay shale, yellow, and thin-bedded sandstone___ . _________ _________ 40
Shile, black, very CoOarSe. o o e 4
- Shale, BT OWI — e e e e e e 3
Coal, Uniontown, coarse, black shale, w lth carbonaceous shale at bottom. 6
leestonc, Benwood :
Limestone, yellowish wlnte very hard, fractures dark blue__._.____ 1 4
Shale, yellowish ____ .. 2
Limestone, yellow and hard, very impure._~_._____________________ 2 6
Limestone, yellowish white, fractures steel gray__________________ 6
Shale, yellow 8
Limestone, yellow ___ o __ 3
Shale, yellowish_ . ____. P S 6
Limestone, blackish, fractuves buff, very hard._____._____________ 2 6
Sandstone, thin bedded -l 3

Limestone in several beds, reddish white, fractures steel gray, top
bed pimply, bottom bed weathers in grooves and fantastic forms. 3
Clay and shale below to bed of run.

~

BUFFALO TOWNSHIP, WASHINGTON ‘COUNTY.

The Finney syncline crosses the southwest corner of Buffalo Town-
ship, in which a shallow basin occurs northeast of Coffeys Crossing.
Southward along the bottom of the trough from the rim of this
basin the rocks dip 50 feet to the south edge of the township. North-
westward from this syncline the rocks rise to the Claysville anticline,
the crest of which.roughly parallels the west border of the township.
The rocks exposed include those from the Waynesburg coal upward
through the Washington formation and about 225 feet of the Greene.

Prosperity and COlaysville liméstones—The highest rocks in the
geologic column of this township occur on the high ridge a short
distance north of the Sugar Hill tunnel. This is practically in the
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center of the Finney syncline. The Claysville limestone occurs in a
small area occupying the high knob at the water tank. The exact
thickness of this bed was not determined, but limestone was seen
outcropping through a vertical distance of more than 20 feet, some
of the layers being 1 foot or more in thickness. The Prosperity lime-
stone 1s much thinner and occurs in a very poor exposure about 40
feet below the Claysville limestone.

Upper Washington limestone and coal and Donley limestone. — This
group of beds lies from 80 to 90 feet above the Middle Washington
limestone at most of the locations mentioned above. * In the northern
portion of the township the Upper Washington limestone shows at
North Buffalo Church and on the ridge road both to the east and west
of this place, also at the road forks east of the township line three-
fourths of a mile southwest of the church, and again well up toward
the top of the hill east of the road forks at the head of Pleasant
Valley. This limestone also outcrops on the Buffalo and Coffeys
Crossing road at the top of the hill east of Pleasant Valley. At this
place the Upper Washington coal appears to be in two sections, at 3
and 15 feet above the limestone. Opposite the pump house on-the
Washington and Coffeys Crossing pipe line some of the white beds of
the Upper Washington limestone show, and at the foot of the hill the
Jollytown coal and Middle Washington limestone are poorly exposed.
A good section of the Upper Washington limestone and associated
* beds may be seen near the west end of the tunnel under Sugar Hill
and also on the road southward from Coffeys Crossing. Southward
from this point the outcrop lines of these beds rise to the Washington
anticline and are exposed on the road south of South Buffalo Church
and on the road leading to Lagonda up the middle fork of Buffalo
Creek near the top of the divide. In the southwestern portion of the
township the Upper Washington limestone outcrops at the tunnel
east of Claysville and on the road northward from the National
pike 1 mile east of town.

Jollytown coal and Middle Washington limestone.—On the road to
the north from North Buffalo Church the heavy yellow layer of the
Middle Washington limestone is prominent in outcrop, and it is also
exposed on the road to the east from the head of Pleasant Valley. At -
both these places the Jollytown coal is in two benches of 6 or 8 inches,
separated by 15 feet of yellowish shale. The coal is 94 feet above
the Washington coal and about 58 feet below the Upper Washington
limestone. In Pleasant Valley these beds cross the Buffalo and
Coffeys Crossing road about 125 feet above the stream. The Middle
Washington limestone is present .on both sides of-the valley of the
middle fork of Buffalo Creek to its source. On the west fork of
Buffalo' Creek these beds are exposed to the township line, and on
the first road to the west north of the National pike on this creek a
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good outuop of the Middle \Vashlncrton limestone occurs at the
sharp bend in the road about three-fourths of a mile west of the rail-
road. Along this stretch of road the Washington coal and its asso-
ciated beds outcrop in several places.

Lower Washington limestone and W ash’mqton and Little Wash-
ington coals.—On Buffalo Creek the heavy layel in the Lower Wash-
ington limestone is at least 2 feet thick and is very yellow, closely
1csemb]mrr the yellow layer in the Middle Washington limestone.
These bcds go under cover on the middle fork of Buﬁalo Creek just
south of the “S” Bridge on the National pike, on the east fork at
Coffeys Crossing, and on the west fork 200 yards south of the Na-
tional pike. At a cut on the Baltimore and Ohio Railroad west of
Taylorstown station these beds are finely exposed, and also on the

“road to the west just south of this place. Downstream from these
points the Washington coal rises to the crest of the Claysville anti-
cline at Taylorstown. Up Pleasant Valley it crops out from the
Blaine Township line to the forks of the road at the head of the
stream. At several places along this valley the coal has been opened,
but no mining is done at the present time. On the road to the north
from North Buffalo Church the coal is being worked at the Imhoff
bank. It is apparently of a somewhat better quality here than else-
where, though an analysis of a carefully selected sample from this
mine shows a high percentage of sulphur. On the road to the west
from North Buffalo Church the Washington coal is exposed about
halfway down the hill, at an interval of 112 feet from the Waynes-
burg: coal, which outcrops at the forks of the road at the bottom of
the hill. _ '

Waynesburg and Waynesburg “A” and “B” coals.—The Waynes-
burg coal comes to the surface only along the south side of Brush
Run at the north edge of the township. The “ B ” bed of this group
is the only one exposed on the hillsides above Pleasant Valley. Af
the point where the Buffalo and Coffeys Crossing road intersects this
valley it outcrops but a few feet above the stream in a bed 18 inches
thick and 37 feet below the limestone called by Stevenson the Ib.

BLAINE TOWNSHIP, WASHINGTON COUNTY.

The principal structural feature of Blaine Township is the Wash-
ington anticline, which crosses the southwestern part in the vicinity of
Taylorstown, having at this point a northeast-southwest trend.
North of the village the crest of the anticline is unusually narrow,
with a long, steep dip to the southeast and a very .abrupt dip for a
short distance to the west, beyond which the rocks for a long dis-
tance are almost horizontal. Just south of Taylorstown the crest of
the anticline pitches to a low, flat saddle, from which it rises to the
dome north of Claysville, From this saddle a broad, flat, cross
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syncline, which narrows and deepens to the west, pitches off to the
bottom of the deep basin in Donegal and Independence townships
west of Acheson. Northeastward from this trough, which roughly
follows the valley of Buffalo Creek, the rocks rise at a fairly uniform
rate to the line of Hopewell Township. The rocks exposed are about
300 feet thick, ranging from the upper beds of the Benwood limestone
to a stratum a few feet above the Upper Washington limestone.

Upper Washington limestone and coal.—These beds underlie a
few small areas within this township. One is along the high ridge
west of Taylorstown, another along the high crest north and east of
the Neely schoolhouse. There are also small areas of these rocks on
the highest points to the northwest and southwest of the lower por-
tion of Pleasant Valley and a doubtful exposure in one or two places
near the west end of the ridge between Buffalo Creek and Brush
Run. In most places the Upper Washington coal is represented by a
few inches of black shale which locally carries a thin bed of coal.
The Upper Washington limestone is somewhat thinner than it is
in the townships to the south, but its characteristic milk-white lay-
ers are in general prominently exposed. The following section on
the road to the west from Taylorstown shows the relative position
and prominence of the beds from the Little Washington coal to the
Upper Washington limestone above:

Section on road uphill west of Taylorstown.

Ft. In
Sandstone, thin-bedded, micaceous, to top of hill_______ e 20
Shale, black (Upper Wasliington coal) o . 6
Sandstone, thin, and shale__________ . 6
Limestone, Upper Washington________________ . 9
Sandstone, yellowish, and shale_____________________________________ 9
Concealed ___________________________ RS 13
Limestone, buff colored, in two layers________________________________ 1 8
Shales, black and reddish 5
Sandstone, thin; shale and concealed________________________________ 10
Limestone, yellowish, very impure._____.____________________________ 6
Shale and sandstone___ ____ . 36
Limestone, Middle Washington : )
Limestone, two beds, brownish to gray___________________________ 1 8
Shale, brown t0 DI - e 4
Limestone, thick yellow ledge . ________ . ________- 2 6
Shale, light blue to ved_ . __ o ___ 1
Limestone, pink, weathers ox-blood red__________________________ ' 3
Shale and clay above heavy bed of laminated sandstone, below
which is yellow shale, total__ . ______________________________ 31
Shale, black, locally carries coal . ___ ________________________.___ 4
Limestone, Lower Washington :
Limestone, cherty, crumbly, with { foot of thin layers below_______ 3
Limestone, light gray, very bard .________ S 2
Sandstone, thin; black shale and yellow clay._ . ____________ 6
Limestone, blue, very impure, reddish streaks_ .. ____._.__________ 1 2
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Limestone, Lower Washington—Continued. rt. Tn.
Clay, blue, and shale______ 10
Limestone, steel blue .. _________ e e 6
Shales, black and blue_ . ___ 2

Coal, Washington :

Coal S ' 4
Shale, blue - e 1
Coal . 5
Shale, brown and blaek_ _____ . 3
Coal 4
Shale, coaly _ - 4

Clay orv shale 1

Sandstone, thin, and shale, containing bits of bituminous matter_______ 16

Coal, Little Washington ___ ________ . 8

Clay or shale o e 1

Sandstone and shale below.

Jollytown coal and Middle Washington limestone.—~The Jolly-
town coal bed is from 10 to 12 inches thick north of Buffalo Creek,
but in the area to the south of this stream it seems to be represented
by only a few inches of black friable shale. The heavy yellow bed
of the Middle Washington limestone may be found from 72 to 78
feet above the Washington coal at all points in the township where
this horizon is exposed. The bed is not so prominent as it is in
Hopewell -and Independence townships, and in some places the top
section seems to be wanting, though the-heavy yellow bed character-
istic of this member can always be found. ‘

Lower Washington limestone and Washington and Little Wash-
ington coals-—The Washington coal and associated beds form the
most prominent group outcropping in the township. They are char-
acteristically exposed at the sharp bend in the road uphill west of
Taylorstown. On the top of the hill 1 mile west of Taylorstowr a
ridge road branches northward to Buffalo Creek, on which this coal
outcrops near its north end about 130 feet above the stream. The
following section taken along this road gives a fair idea of the
associated beds:

Section on road to north from ridge roed west of Taylorstown.

. Tt. In.
Shale, BIACK = oo oo oo . 1
Limestone in several heavy beds____.____________________ PR, 10
Sandstone, thick laminated, and shale.__________________ . __________ 10
Coal e 4
Shale e 6
Coalo 2 6
Shales, black and red 2
Limestone, brown, in single heavy bed_ . 3
Sandstone, thin, and shale__________________________________________ 15
Coal, Washington —__________________________ 6

Sandstone, thin, and shale below, the Little Washington co.al being con-
cealed by rock mantle.

3496—DBull. 318—07——11



162 .0IL AND GAS; OHIO, WEST VIRGINIA, PENNSYLVANTA.

The coal bed noted in this section is evidently directly above the
Lower Washington limestone, though the heavy bed of limestone
above may be the upper section of the Lower Washington. West-
ward from this road the Washington coal next appears on the road
up Polecat Hollow near the sharp bend to the west. Irom this point
it encircles the northern face of the hills to the township line. South-
westward from the outcrop at Taylorstown the coal dips gently to
the next exposure, which occurs on the road to the south from the
ridge road west of Taylorstown, about halfway from the top of the
ridge to the forks of the road. On the run to the south the outcrop
line leaves the township at the road forks near its head, where the
Little Washington coal and the Lower Washington limestone were
found in fine outcrop.

On the north side of Buffalo Creek the Washington coal outcrops
on the road to Buffalo opposite the residence of V. M. Blaney and
shows in another fine exposure one-féurth mile farther north. West-
ward the outcrop line of the coal encircles the hills well up toward
their summits. The coal underlies a narrow strip along the crest of
the ridge between Buffalo Creek and Brush Run as far west as a
point opposite the mouth of Haynon Run and outcrops on each side
of Pleasant Valley, being about 150 feet above the stream at the
Buffalo Township line.

Waynesburg and Waynesburg “A” and “B” coals.—These coal
beds are somewhat prominent in Blaine Township, being in contin-
uous outcrop on Brush Run for the whole length of the township,
with the Waynesburg coal from 20 to 80 feet above the stream.
These beds also outcrop along Buffalo Creek from the mouth of
Brush Run to a point a mile east of the mouth of Polecat Hollow,
where for a distance of half a mile the Waynesburg goes under cover,
reappearing just west of the pumping station and remaining above
the valley from this point to Taylorstown. This bed has been opened
for mining in a number of places in both valleys, but owing to the
poor quality of the coal few of these mines are now in operation.

South of Taylorstown the Waynesburg coal goes under cover, but
coal “A” outcrops on each side of Pleasant Valley almost to the
township line. The outcrop of coal “ B ” on the hillsides above passes
into Buffalo Township. This bed also comes to the surface for a
short distance along the township line 1 mile southwest of Taylors- -
town. :

Uniontown coal and Benwood limestone.—These beds crop out along
the base of the hills in the valley of Buffalo Creek from the mouth
of Brush Run to a point a short distance east of the mouth of Polecat
Hollow. At this run the Uniontown coal is about 8 inches’ thick,
hard and blocky, and it is separated from the upper beds of the
Benwood limestone by about 1 foot of black shale. Along Brush
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Run from its mouth these beds are probably under cover for less than
a mile. The rise of the rocks in this direction is much greater
~ than that of the stream bed. At the fork of the roads on this stream
the coal outcrops in the bluff a few feet above the road. Kast of
this point the group is exposed at many places along the valley road
to a point within a mile of the township corner. At no other place
in the township does it show, except for a short distance in the bed
of Buffalo Creek at Taylorstown, where the crest of the Claysville
anticline brings 1t to the surface.

DONEGAL TOWNSHIP, WASHINGTON COUNTY.

- Donegal Township lies along the western slope of the Claysville
anticline. The bottom of the Burgettstown syncline crosses its
extreme northwest corner. Southwestward from this point the rocks
rise steeply, culminating in a dome about 14 miles north of Clays-
ville. From this dome a broad anticlinal nose juts out-to the west,
crossing Dutch Fork about a mile south of Budaville. Southward
from this anticline the rocks dip at a high angle, reaching the north
end of a shallow trough near Dutch Fork, 1. mile northwest of Coon
Island. TFrom this point the bottom of the trough appears to extend
a little west of south, leaving the quadrangle a short distance north
of Wheeling Run. Recognizable outcrops are so scanty that with
the time allotted to the work it was not possible to determine pre-
cisely the lay of the rocks in this locality. From the bottom of this
trough eastward the rocks rise to the Claysville anticline, the crest
of which crosses Dutch Fork about 1 mile west of Claysville, with
a general northeast-southwest trend. The rocks exposed range from
thb Uniontown coal upward through the Washington fomnhon and
include about 300 feet of the lower part of the Glecne formation.

Prominent beds of the Greene formation.—In the southern part
of Donegal Township, along the high ridges dividing the headwaters
of Dutch Fork, Wheeling Creek, and Robinson Run, several thin
beds of limestone have been noted. The most plominent of these
limestone beds in East and West Finley townships is about 265 feet
above the Upper Washington limestone and usually shows as a single
dark rusty ledge at least 15 inches thick. It occurs at the road fm. ks
on top of the first ridge south of the National pike and about 1 mile
from the west border of the quadrangle. At the first road to the
south on the ridge west of Coon Island the Claysville limestone out-
crops in several small white Jedges that closely resemble those of
the Upper Washington limestone. The Claysville limestone, to-
© gether with a thmnel bed about 30 feet above, also shows in a
number. .of places on the ridges southeast of the above-mentioned -
location, the-rise of the rocks in that direction keeping them well up
toward the crest line.
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Donley and Upper Washington limestones.—The tops of the Donley
and Upper Washington limestones are from 40 to 55 feet apart in
Donegal Township. They underlie a narrow strip along the top
of the ridge between Buck Run and Dutch Fork, from the high
bluff south of Buffalo Creek to the top of the dome north of Clays-
ville. West of Dutch Fork, owing to the westerly dip of the rocks,
these beds outcrop lower down on the hillsides, and are present under
a considerable area along the west border of the quadrangle from
Dog Run to the Baltimore and Ohio Railroad, both beds going under
cover near the point where the railroad crosses the west boundary
of the quadrangle. At Coon Island the outcrop line of the Upper
- Washington is about 165 feet above the village. It encirclés the head
of the southern tributary of Dutch Fork, caps the high hill to the
southeast of the village, and outcrops along the heads of both the
northern and southern tributaries of Dutch Fork eastward to the
tunnel at the divide beyond Claysville. At this tunnel the Upper
Washington coal -lies directly above the top layers of the Upper
Washington limestone, and but 10 or 15 feet of blue and brown shale
lies between this coal and the Donley limestone above.

Jollytown coal and Middle and Lower Washington limestones.—
The Joliytown coal in this township consists of less than a foot of coal
and shale, and occurs from 5 to 25 feet above the Middle Washington
limestone. The Middle Washington limestone is much thinner and
the individual beds are less massive here than in Independence and -
Hopewell townships. In several places the limestone does not show,
and in only a few exposures could it be positively identified. The
Lower Washington limestone oecurs in two benches separated by
1 to'5 feet of shale, each bench being made up of one heavy layer
from 1 to 2 feet thick, accompanied by one or two thin layers, the
total thickness of the bed varying from.5 to 20 feet. This limestone
overlies the Washington coal at a distance of 15 to 35 feet, and is
always present where this coal outcrops.

Washington coal—The outcrop line of the Washington  coal
extends on-the hillsides well up toward the heads of the small trib-
utaries of Buck Run, Buffalo Creek, and Dutch Fork. In Dog Run,
southeast of Dunsfort, the coal goes under cover at a small waterfall
made by projecting ledges of the Lower Washington limestone. At
this outcrop the Washington coal, which i1s about 5 feet thick, is
broken only by relatively thin partings of shale and appears to be of
a better quality than usual. This is the general condition of the bed
at all points at which it was examined on Buffalo Creek and Buck Run.
South of Budfwllle on Dutch Fork, the coal occurs in two benches,
divided by 3 to 5 feet of yellowish shale. About 1 mile north of Coon
Island the coal has been opened in a number of places and its condi-
tion is about the same as on Dog Run., From this point the rise of
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the rocks toward Coon Island is sufficient to keep the coal a few feet
" above the stream, and in the road opposite the slaughterhouse it occurs
in two benches, with several feet of shale between. Less than a mile
south of Coon Island the coal goes under the bed of the run and does
not show at any point to the south in the Claysville quadrangle. Up
Dutch Fork, toward Claysville, the coal rises at about the same rate
as the bed of the run. The last outcrop noted on this stream is near
a short lane to the north from the National pike, 1 mile west of Clays-
ville. It probably goes under cover in the bed of the run a short dis-
tance west of the steel plant. At all outcrops noted on this run from
Coon Island eastward, the coal occurs in two or more benches sepa-
rated by black or reddish shale, and it does not appear to be of eco-
nomic value.

Way Jwesbwg and Waynesburg “A” and “ B coals—TIor a mile or
more west of the mouth of Buck Run the Waynesburg coal outerops
along the base of the hill to the south of Buffalo Creek, but the steep
westerly dip carries it under cover before the first crossing is reached.

- On Buck Run it outcrops on both sides of the valley to a point within
three-fourths of a mile of Donley, where it goes under cover. This
coal is prominent and has been opened in several places for mining,
though most of the mines have since been abandoned owing to the
poor quality of the coal. On Dutch Fork the anticlinal nose crossing
south of Budaville brings the Waynesburg coal to the surface for a
mile or more, but the dip of the rocks in both directions from the axis
soon carries the coal under cover. The Waynesburg “A” and “B”
coals have the same general distribution in the township as the
Waynesburg, though, being above this coal, they are exposed over a
larger area. On the south side of Buffalo Creek, west of the mouth
of Dutch IFork, these coals outcrop in a continuous line to the edge of
the quadrangle. ' . _

Uniontown coal and Benwood. limestone—The Uniontown coal
barely comes to the surface in the bed of Buck Run, about 100 yards
south ‘of its mouth. It is directly underlain by the Benwood lime-
stone. These beds occur along Buck Run for half a mile, but beyond
that place go under cover.

EAST AND WEST FINLEY TOWNSHIPS, WASHINGTON COUNTY.

The geologic conditions are so nearly identical in East and West
Finley townships that it is thought advisable to discuss them together.
The trough of the Finney synchne passes through the center of this
area, having a northeast-southwest trend. The bottom of this trough
is uneven, being lowest at the south border between Robinson a‘nd.
Templeton runs. One-half mile south of Hair schoolhouse, in
this syncline, the bottom of a small shallow basin is 80 feet higher.
Northward from this point the trough is broader and very flat, leav-
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ing Ifast inlﬂey township at the point where the north line of the
township crosses Buftalo Creek. Irom this trough the rocks rise |
eastward to the Washington anticline and westward to the Claysville
anticline. On Wheeling Creek, west of the Claysville anticline, the
rocks dip steeply to a trough which heads in Donegal township, north-
west of Coon Island. In this area the rocks, though wrinkled, have
a maximum difference of level of less than 200 feet. The rocks
exposed at the surface include a vertical section extending. upward
from the base of the Middle Washington limestone for a distance of
about 550 feet. o '

Prominent beds of the Greene formation.—In this connection will
be considered only those beds that are prominent enough to be of
value as geologic markers over rather extensive areas, a detailed
description of ¢the areal distribution of each outcropping bed not
being within the scope of this paper. A limestone bed that is some-
what prominent lies about 100 to 120 feet above the Upper Wash-
ington limestone, and is here called the Prosperity limestone. Its
maximum thickness is 8 or 10 feet. Ledges of this bed weather cream
to bluish gray, resembling somewhat the Upper Washington lime-
stone. The thickness changes greatly from place to place, but the
bed is recognizable over most of East and West Finley townships.

In the higher points along the Claysville-Burnsville pike from
Fargo to the south border of the guadrangle and on the divide be-
tween Robinson and Wheeling runs, a persistent bed of limestone
occurs in two or three thick rusty-black layers, somewhat resembling
the Donley limestone, and at all points easily distinguishable from
the associated beds. This bed is about 260 feet above the Upper
Washington limestone. ‘

Upper Washington limestone and coal, Donley limestone, and
Sparta coal—These beds are exposed only along the sides of the
deeper valleys. On Rocky Run the Upper Washington limestone
outcrops in the village of Gale, and the other beds of the group are
exposed on both sides of the valley. These outcrops form a belt on
both sides of the valley to its mouth, the dip in the rocks being a
little less than the fall of the creek bed. On Templeton Run this
belt of outcrop encircles the base of the hills on each side of the val-
ley from the south border of the quadrangle to the road forks 14
miles south of Pleasant Grove, near which place the Upper Wash-
ington limestone goes under cover.

On Robinson Run at the south border of the quadrangle the Upper
Washington limestone outcrops on the sides of the valley 125 feet
above the stream, but at Good Intent it is at the foot of the hill.
Upstream the rise of the rocks increases for some distance, the Upper

* Washington limestone going under cover in the run about 1 mile be-

yond the township line between East and West Finley, near the Bell
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and McDonald wells. The Upper Washington coal disappears be-
tween this point and the first road to the north. This coal is 18
inches thick and was once opened on the south side of the run. In a
very small way this bank is yet operated from time to time, the total
production from it, however, being very small. This coal bed shows
on northern tributaries of Robinson Run. On the first road to the
north, near the township line, it has been opened both by entry and
by stripping. The section is as follows:

Section of Upper Washington coal near Robinson Rum.

rt. In
Shale, black e 4
Coal, hard and blocky________ U U 1
Clay, dark blwe. - e 4
Coal, shaly_ e 6

On Beham Run in the extreme southwest corner of the quadrangle
this group of limestones and coals outcrops on both sides of the valley
for about a mile from the south border. At the point where the
Donley and Upper Washington limestones go under cover on the
west fork of this run these beds present the following section:

Section of rocks on Beham Run.

'
Sandstone and shale - _________ .
Limestone, Donley, single dark lichen-covered ledge, very tough, flesh

colored on fresh fracture, coarse grained, with crystals of calcite____ 3
Sandstone, coarse, yellowish, thin bedded_ . ______ .3
Clay, yellowish to blue—_ . ___ . —— 4
Shale, black e 3
Coal (Upper Washington), with thin_shale partings_ .. _________ 12
Shale, black and coarse. ___ e 2
Clay and thin sandstones and shale alternating_______________________ 3
Limestone, Upper Washington:

Limestone, white, dark gray on fresh fracture, very brittle..______ 1 6

Limestone, light yellowish, light gray on fresh fracture, fine

eriined oo e 12
Clay or shale, gray _ o ____ S, 1
Limestone, very white, brittle, breaks in thin layers, light bluish

EL Y o e 1 6
Sandstone, thin bedded, reddish, micaceous, and shale____________ 8
Limestone (poorly exposed), in several heavy dark-blue layers,

very hard and tough_ e 8-9

The Donley limestone usually occurs.in two beds having a total
thickness of 3 to 5 feet. Otherwise the section given above is char-
acteristic of the beds in this vicinity. Between 25 and 30 feet above
the Donley limestone is the Sparta coal, which is from 12 to 18
inches thick. The coal was not seen at this point, however, its
horizon being covered by a mantle of loose rock.
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On Wheeling Run the Upper Washington limestone comes to the
surface three-fourths of a mile northwest of Elvilla. From this
point the rocks dip westward so steeply that at the schoolhouse on
the road to the south the Upper Washington limestone (with the
Upper Washington coal 8 feet above) is 60 feet lower than at the
first ‘outcrop mentioned. The Donley limestone and Sparta coal
occur at their regular intervals above the¢e Upper Washington
limestone. '

In the northeast corner of East Finley Township, in the basin of
Buffalo Creek, this group of beds outcrops well up toward the heads
of the tributaries of this stream. . One-half mile north of Pleasant
Grove, on the road to Claysville, the Donley limestone outcrops half-
way down the hill. About 200 yards farther north, opposite the
first house to the east, the lower section of the Upper Washington
limestone appears. The rocks dip to the northeast, north, and north-
west from this point. Northwestward the rocks dip to. the bottom
of the Mansfield syncline, where the Upper Washington limestone
occurs in the bed of Sawhill Run half a mile west of the Sawhill
schoolhouse. From this point northward the rocks rise gently to
the next outcrop noted, which is on the road to Claysville, 200 yards
north of the Sawhill schoolhouse. Within the limits of the Clays-
ville quadrangle to the south of Rocky Run this group of coals and
limestone comes to the surface in a small area along the bottom of
the deeper valleys. On the western fork of the road to the south
from East Finley the Upper Washington limestone outcrops in the
road on the boundary line of the quadrangle and in the bed of the
stream a short distance north of this point. The white layer at the
top of this bed is 14 inches thick, and on fresh fracture shows the
characteristic black mottled color. Neither the Donley limestone
nor the coal beds are exposed here. On Rocky Run the Sparta coal
is unusually thick. It has been opened for mining in a number of
places, but because of the great variations in thickness and quality
of the coal, all of these banks have long since been abandoned. On
the road to the north, one-eighth of a mile from East Finley, in an
entry driven 80 feet into the hill, this coal is said to have varied
from 6 inches to 8% feet in thickness. Those who have used it say
that the best is somewhat rusty in color, makes a hot fire, and leaves
a small amount of white ash. Where noted in outcrop the bed is
from 6 to 18 inches thick and very friable, with a number of shale
and clay ‘partings. '

Jollytown coal and Middle Washington limestone—These beds
come to the surface in only a few places in these townships. On
the road to the west from Buffalo Creek at the north boundary of
East Finley Township the Middle Washington limestone is only a
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few feet above the creek valley. The Jollytown coal, which outcrops
in several places along the road for half a mile, rises steeply to the
west. Southward along Buffalo Creek from the township line the
Middle Washington limestone is barely above the creek. It out-
crops at the road forks near the mouth of Sawhill Run and in the
west bank of the creek at the next fork of the road to the south. On
the road to the southeast from this point the limestone again outcrops
at the next road forks. On Robinson Run the Middle Washington
limestone does not outcrop north of Good Intent, but at the forks of
this run just west of the point where it crosses the township line
between East and West Finley the Jollytown coal barely comes to
the surface in' the road at the south end of the bridge. The coal here
is unusually thick for this bed, showing the following section:

Section of Jollytown coul on Robinson Run.,

Irt. In

Shale, yellow -~ e 10
CCoal .6
Shale, blue and yellow______________________ o __ 6
Coal e 6
Clay, ved o e 2

Coal 1

On the creek road to the south of Good Intent a section of the rocks
from the Donley limestone to about the horizon of the Middle
Washington limestone was obtained, as follows:

Section on side of valley south of Good Intent.

In.

Limestone, Donley - _____ o 3 6
Sandstone, thin bedded-________________________ .. .
Shale, black (probably Upper V/ashington coal)
Shale or clay, blue_ e 3
Limestone, Upper Washington (top section) _________________________ 8
Shale and clay, with 1 foot of black shale at hottom___________________ 15
Limestone, Upper Washington (lower section) _______________________ 6-8
Sandstone and shale— - 44
Limestone in two or three thin layers, embedded in blocky brown shale;

limestone whitish in color, davk gray to steel blue on fresh fractove.. 1 6

Shale below to creek bed.

Just beyond the south boundary of the quadrangle, below the junc-
tion of Templeton and Rocky runs, the Middle Washington limestone
outcrops in the stream bed. On Wheeling Creek a coal bed, doubt-
fully considered the Jollytown, was opened years ago on the south:
side of the run about three-fourths of a mile from the west border of
the quadrangle, near the east edge of the Frazer farm, but at no
other point in this basin was either of these beds found in outcrop.
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NORTH AND SOUTH FRANKLIN TOWNSHIPS, WASHINGTON
COUNTY.

The western half of North and South Franklin townships is
traversed from northeast to southwest by the Washington anticline.
The bottom of the Nineveh syncline, toward which the rocks in that
half dip steeply, is just off the area to the southeast. The outcrop-
ping rocks range from the Washington coal to a bed about 60 feet
above the Claysvﬂle limestone.

Pwspemty and Claysville limestones.—These hmestones are ex-
posed in small areas along the higher points of the watershed east of
the basin of Chartiers Creek, from Point Lookout to Van Buren.
They also occur in one or two places on the high ridge between
Chartiers and Tenmile creeks. - West of Tenmile Creek they outcrop
in several places along the western side of the townships. The
Prosperity limestone is the heavier in this area, has a bluish appear-
ance, and shows dark blue on fresh fracture. The Claysville is
thinner and whiter, some of its beds resembling the Upper Wash- "
ington limestone. Few good measurements of the intervals between
these beds and the Upper Washington limestone were obtained, as it
was not necessary to use them in determining the structure of these
townships.

Upper Wuashington Ulimestone and coal, Donley limestone, and
Sparta coal—A typical outcrop of the Upper Washington limestone
as it occurs in this vicinity is exposed near the tollgate on the ceme-
tery hill southwest of Washington. At this point the Donley lime-
stone crops out in one or two heavy ledges at the highest point of
the pike over this hill. The outcrop lines of these beds are clearly
marked by quarries around the hillsides for some distance to the
west, and also to the south as far as reservoir No. 3. On the east
side of Chartiers Creek from reservoir No. 3 southward the beds dip
gently, going under cover near the head of the stream. They
reappear on top of the divide between Tenmile and Buffalo creeks,
where all the members of this group are exposed, the Donley lime-
stone only 25 feet above the Upper Washington limestone, with the
Upper Washington coal between. The Donley is directly overlain
by a few inches of shaly coal, which may possibly be all that remains
of the Sparta bed, though this coal may outcrop still higher on the
hillside to the west. To the south, along the western slope of Ten-
mile Creek, the beds dip slightly for a distance, then rise slowly over
the Washington anticline, then dip again steeply to the southeast.
On the east side of the hill east of Tenmile Creek the Upper Wash-
ington limestone is finely exposed and has been quarried for road
material.  On the road from Pleasant Grove to Lagonda, one-fourth
mile northeast of Tenmile Creek, the Upper Washington limestone
is well exposed just east of the residence of Mr. Tannis, where the
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Upper Washington coal is less than 6 inches thick. Near the first
road fork northeast of this location the Upper Washington lime-
stone crops out on the road to the west, and also on the road to the
- east toward Van Buren. About half a mile east of this point the
Upper Washington limestone has been quarried on the east side of
the valley just above the road. Here it is 42 feet lower than at the
last outcrop mentioned. Farther south it is exposed on both sides
of this run to a point a little beyond Van Buren, where the dip to
the south is so abrupt that it is carried under cover near the town-
ship line. At the Crossroads schoolhouse, 2 miles east of Van Buren,
the white ledges of the Upper Washington limestone, which show
black to dark mottle on fresh fracture, are only a few feet above the
run, the top of the Donley limestone being 22 feet higher. Up the
run to the northeast from this location the Upper Washington lime-

- stone rises at about the same rate as the bottom of the run to the
first road forks, where it goes under cover. Just west of the Plymire
well the Sparta coal shows 18 inches thick in the bed of the run. On
the first road directly north of this point it occurs at the foot of the
hill with at least as great a thickness. From the Crossroads school-
house northward up the valley road the Upper Washington and
Donley limestones outcrop at the first road toeast. Iarther upstream
both the Upper Washington coal and the Sparta coal show in a num-
ber of places as far as the Andrews well, south of Point Lookont.
On the first road to the west from the Prosperity pike just south
of Lagonda the Upper Washington limestone crops out at almost the
highest point on the road, and at the first road forks on the township
line to the north the Donley limestone is exposed. Half a mile far-
ther north the Upper Washington limestone and coal outcrop on the
crest of the ridge, the coal being 13 feet above the limestone. From.
this point the outcrop- line swings around the heads of the tributaries
to Chartiers Creek to the exposure in Canton Township at the rock
quarry south of Woodell. - Good exposures of these beds are so
numerous over this township that it is not necessary to describe all of
them. A sufficient number of those in the basins of Chartiers and
Tenmile creeks have been mentioned to admit of their identification.
Jollytown coal and Middle Washington limestone—~This group
outcrops on the Prosperity and Pleasant Grove road on the hillside
west of Tenmile Creek in front of the third house to the north. The
coal is 18 feet above the heavy yellow bed of the Middle Washington
limestone. On the Prosperity-Claysville road west of Tenmile Creek
the heavy yellow bed shows at the head of the little run, where this
road starts up the hill. The Jollytown coal was not seen at this
place, but on the next road to the north it crops out 95 feet above the
exposure of the Washington coal at the brick schoolhouse in the val-
ley. In the basin of Chartiers Creek these beds outcrop at the foot
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of the hill north of Point Lookout, near the head of reservoir No. 3.

From this point the outcrop of the Middle Washington limestone and

Jollytown coal encircles the hills in a continuous line on the east side

of the creek southward to-a point on the Prosperity pike opposite

the third road to the west, south of Lagonda. On the west side of

the valley the heavy yellow bed of the Mlddle Washington limestone,

with the Jollytown coal from 15 to 25 feet above, is present on all
the roads leading to the west.

Lower Washington limestone and Washington and Little Wash-
ington coals—This group of beds shows on both sides of Chartiers
Valley from West Washington to a point 3 miles south of Lagonda.
The Lower Washington limestone is rather heavy and at'many places
1s overlain by a stray coal bed from 6 to 14 inches thick. Where the
Washington anticline crosses the headwaters of Tenmile Creek the
“Tashln(rt011 coal is brought to the surface for a mile or more. It
oceurs at the road forks east of the Mannon oil well about 25 feet
above the valley. To the north it goes under cover in the bed of the
run just south of the brick schoolhouse. At this point it is only 12
feet lower than at the Mannon well. South of this well the coal is
exposed as far as the first road to the west leading to Pleasant Grove.
Up this road it outcrops at the junction of the first road to the south.
Down the valley road to. Prosperity the stray coal above mentioned,
overlying the Lower Washington limestone, is exposed in several
places. The coal is at least 1 foot thick, embedded in 2 or 3 feet of
black shale. The Lower Washington limestone occurs in unusually
heavy beds along this valley and closely overlies the Washington coal.

In the valley of Chartiers Creek, 1 mile south of Lagonda, the
steep dip to the southeast soon carries the Washington coal under

cover, but to the northwest its outcrop line extends some distance up
the tributaries of Chartiers Creek. This coal is about 5 feet thick,
including several shale partings, and has been opened in several
places along the creek, but it is of so inferior a quality that most of
the banks have been abandoned. The Little Washington coal in-
variably accompanies tnis coal. At some places it is 16 inches thick,
hard and blocky, and remarkably free from shale partings.

MORRIS TOWNSHIPS, WASHINGTON AND GREENE COUNTIES.

It will be noted by examining the map (Pl X, pocket) that the
Washington and Greene County line, which separates the two Morris
townships, enters the Claysville quadrangle about 1 mile southwest
of Old Concord. From that point it has an easterly direction to the

“top of the high ridge, half a mile south of that village, and thence
follows the crest line of this watershed, leaving the quadrangle
on its east border half a mile south of Dunns Station. Only that
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portion of Morris Township, Greene County, included in the quad-
rangle to the south of this line will be discussed.

The axis of the Nineveh syncline enters the quadmnrrle from the
south, about 1 mile west of West Union, trends north-northeastward
to the eastern boundary of the quadrangle, near the Crossroads school-
house. The rise of the rocks froni this trough is steep in both direc-
tions, the greatest ascent being toward the dome on the Washington
anticline lying southeast of Pleasant Grove, near the corner of East
Finley, Morris, and South Frarklin townships. The maximum dif-
ference in level of the key rock within the area is about 285 feet.
The geologic section outcropping ranges from a bed a few feet below

" the Middle Washington limestone upward through the remainder of

the: Washington formation and about 500 feet of the Greene for-
mation; .
Nineveh limestone and coal—At a number of places on the high
ridge between Washington and Greene counties a foot or more of (,O(l],
and black shale, from 10 to 15 feet above a rather heavy bed of white
to cream-colored limestone, was found well up toward the top of the
hill. Owing to the ease with which these beds are recognized and
their frequency of outcrop in an east-west line, they make valuable
geologic markers. The distance of the coal above the Upper Wash-
ington limestone can not be very accurately determined, but it is
approximately 825 feet. This is' about the horizon of the Nineveh
coal and the Nineveh limestone, though this correlation is by no
means positive. North of Tenmile Creek the high ridge from Lind-
leys Mill to Van Buren catches these beds only at the point where it
is crossed by the trough of the Nineveh syncline. The.coal was noted
at the forks of the road to the north of the schoolhouse on this ridge
and again near the first forks of the road about the same distance to
the south of this schoolhouse. At both places the bluish to cream-
colored beds of the Nineveh limestone were seen. ,
Upper Washington coal, Donley limestone, and Sparta coal.—The
Upper Washington coal is usually represented by thin layers of black
shale containing streaks of coal. It is subject to abrupt changes,
however, and at the forks of the road near the Hogue well, one-half
mile east of Old Concord, it is as much as 14 inches thick.' Near the
head of Crafts Run one outcrop of this coal 8} feet thick was noted.
This is the maximum measurement obtained in the Claysville quad-
rangle. The outcrop of the Donley limestone is everywhere closely
associated with that of the Upper Washington limestone. In this
region the beds are not over 35 feet apart. Along Short Creek the
Donley limestone is separated from the Sparta coal by a massive -
sandstone bed from 10 to 25 feet thick. The Sparta coal comes to the
surface only along the sides of the valleys of Short and Tenmile
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creeks and at the head of Rocky Run east of Gale. Just north of
Sparta, on the Day farm, it is 18 inches thick and has been mined in
a small way by stripping. As a rule, however, the coal is thin and its
quality so poor that extensive operations are unproﬁtable This coal
outcrops on the road from Sparta to Mount Zion Church, at the
point where the road leaves the valley to ascend to the top of the
ridge. It probably outcrops on both sides of the valley from Sparta
to Old Concord and is the bed exposed at several places along the
road from Old Concord to Gale.

Upper Washington limestone—At no point within the portion of
Greene County shown on the map does this bed come to the surface,
but in Washington County it outcrops on both sides of the valley of
Tenmile Creek from its source to the east edge of the quadrangle.
The trough of the Nineveh syncline crosses this stream near its
junction with Short Creek, where the Upper Washington limestone
lies in the bed of the creek. Here the bottom of the trough is wide
and for half a mile both up and down the stream the rocks are
practically level. At Lindleys Mill the limestone is 60 feet higher.
From this place to Prosperity it barely keeps above the bottom of the
valley, but from that point to the north, northwest, and west the
rise is so steep that at the township line on Tenmile Creek the lime-
stone is 100 feet above the stream, and near the sharp bend in the
road to the south from Crafts Run near the old McDowell mill site
it 1s about 110 feet above the valley. From this outcrop westward
the strike of the rock is almost parallel with the course of the stream,
the limestone being exposed in the valley a short distance northeast
of the Joint schoolhouse. On Short Creek the Upper Washington
limestone is barely under cover from its mouth to the village of
Sparta, where it shows in the bed of the stream for a few hundred
vards. Halfway from Sparta to Old Concord the Hogue well shows
this limestone 13 feet from the surface. On the road to the north,
near the parsonage at Old Concord, a limestone outcrops, which is
probably the Upper Washington. On the road to Mount Zion:
Church from Sparta the limestone goes under cover in the run oppo-
site the second house to the west of the road. Here the black mottled
ledges of this bed are finely exposed. To the north of Tenmile
Creek the Upper Washington limestone does not outcrop again in
Morris Township, unless it comes to the surface in the bed of the
run for a few hundred yards at the township line south of the Cross-
roads schoolhouse and also for a short distance on the next run to
the south.

Middle Washington limestone and Jollytown coal.—At the point
where Tenmile Creek crosses the north boundary of Morris Town-
ship, Washington County, the Middle Washington limestone is only



T T o TTTT= ""'!E [

DETAILED GEOLOGY OF CLAYSVILLE QUADRANGLE. 175

a few feet above the valley. The southward dip carries this bed
under cover a short distance south of this point. Up Crafts Run to
the west the limestone comes to the surface just east of the first road
to the north. Here the massive yellow ledge characteristic of this
bed 1s finely exposed. These are the only exposures of the Middle
Washington limestone noted in both townships. No outcrop of.the
Jollytown coal was seen, though its horizon is doubtless exposed
wherever the Middle Washington limestone comes to the surface.
The coal 1s. probably present, but at the points e\flmlned it is con-
'celeed by a mantle of loose rock.



APPENDIX.

The following-tables give a description of the points used for
bench marks, with the original and adjusted elevation. The numbers
agree with those printed in red on the surface structure maps of
each quadrangle. The red crosses show the general location of the
benches. The numbers and elevations printed in italic ‘denote the
bench ‘marks on primary lines. Bench marks established on sec-
.ondary lines are given with two elevations, the original and adjusted,
the adjusted being the elevation corrected for the error- of closure
between two points of a primary line, or between a primary line
and a previously adjusted secondary line.

Bench marks in Steubenville quadrangle.

. — Original | Adjusted
No. ) ‘ Dest.rlplmon. elevation. ele\gution.
Fect. Feet.
1 | Aluminum tablet at southeast corner of court-house ........... ... | ... 714.58
2 | Chiseled square on southeast corner of coping stone stone arch over .
Fourth street... ... . o iiiiiieeeeceieeceeeee e 715.43
8 | Chiseled square on rock abovespring. .............coocoooo. .- o 697. 40
4 | Top of south rail opposite station, Mingo Junction ......... - . 674. 50
5 | Chiseled square on south side of stone bridge No.47........... 671.70
6 | Chiseled square on northeast corner of coping, stone bridge No. 48. - .- 675.84
7 | Cross cut on lower stone, south side, east end of tunnel. .......... . 709. 63
8 { Top of south rail, OppOSIte New Alexandria station......... . 240.70
9 | Bronze tablet in top stone of northwest abutment of bridge. . . 751.29
10 | Top of north rail 8¢ road CrO3SING........euvuirerviernnennnninn i, 771.20
11 | Railroad bench mark at north end of arch culvert, 600 feet east of Fern- i
RS20 70 6 BT 2% 5 03 1 NN 777,14
12 | Chiseled square on northeast abutment of iron bridge over Cross Cleek. ... 781.18
18 | Top of north rail at road crossing Jees 786.76
14 | Rallroad bench mark on northeast abutment of bridge No.51........_.. 801.28

15 | Railroad bench mark on northeast corner of coping stone of bndge
0 05 810.66

16 | Railroad bench mark on northeast coping stone of bridge No. 828. 48
17 | Railroad bench mark on northeast coping stone of bmdge No. 54 .. 836. 48
18 | Top of stone corner post at end of stone wall............................ 1,028.89
19 | Aluminum tablet in southeast corner of foundation of Wintersville
ChUrCh ..ottt b Leceleieends 1,255.78
20 | Cross cut in stone on east side of road at junetion............ 1,258.77
21 | Cross cut in southeast corner of bridge.......................... . - 1,134.41
2 | Aluminum tablet in stone abutment of bridge to waterworks .. 662.70
23 | Cross cut in stone step of schoolhouse......................... 1,163.96
24 | Cross cut in stone at southwest corner of crossroads, Pekin. . 1,150.29
25 | Bronze tablet in southwest pier of brldge over Island Creek. . .. 787.68
26 | Cross cut in stone step of Island Creek Church...................... ... 1,282.96
27 | Aluminum tablet in southeast corner of stone foundation of Knoxville
[ LT3 1,279.66
28 | Top of post on north side of road.. ...l .. A8 .l
29 | Cross cut in stone at southeast corner of crossroads 1,172.48
30 | Cross cut in bottom tier of stone, northeast abutment of bridge over :
0 T L PR 653.22
81 | Chiseled trianglein stonein centerof road............. ...l .. 1,185.78
32 | Bronze tablet in northeast corner of stone foundation of brick church.. .. 1,249.18
33 | Cross cut in stone at southeast corner of road intersection............... . . 1,195.29
3L South end of platform, 2 feet east of track, Lazearville ....... .. 666. 0%
35 bolt at southeast corner of iron bndge over Cross Creek . .. 656.38
36 Bo t at south end of supporting board to platform, Cross Creek station.. 673.23
87 | Top of north side of stone culvert No.4.........coinviivnnaiinannannaa.. . .. 669. 43
38 1 Top of post MATKEA “ F 27 ¢vuveneesvereearrnernernserenronsnseenennesanesliceaneneenns 671,81

176
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Bench ﬁmrks in Steubenville' quadrangle—Continued.

177

. Cross cut in coping stone in southeast corner of budge N0.8

Ground at foot of telephonepole......cooomeimmmi i
Ground at foot of telephone pole ............
Aluminum tablet in northwest abutment of railroad brid

Station ... e
Bolt in northeast corner of bridge to pumping stati

Cross cut in stone on northwest pier of iron bridge over Kings Creek ...
Stone in road at northwest corner of Kings Creek station ...............
Bronze tablet in large bowlder 100 feet south of church.................
Cross cut in stone at fork of roads .....covvvniieeniiii i,
Ground at {00t of MAI-DOX POSE .+ .eererereraieiiciiiiiareaaaaenn
Cross cut in southeast corner of bridge over Kings Creek
Cross cut in stone at intersection of roads..........
Cross cut in southwest abutment of covered bridgeo s Cree
Aluminum tablet in southwest corner of bridge over Cross Creek .....
Cross cut in stone at northeast corner of road intersection ..............
Cross cut in stone at road intersection .................
Cross cut in stone at road intersection ..........

Cross cut in stone on north side of road .........

Cross cut on stone milepost at Fowlersville
Cross cut in stone at crossroads.................
Aluminum tablet in stone horse block ..........
Root of beech tree on east side of road .........
Painted spot on north end of bridge
Painted spot on stump on south side road, 10 feet east of junction.
Nail in bar post on north side of road, 500 feet east of hrick house. .
Nail in foot of mail-box post in center of grassplot......................
Painted spot on southeast wing wall of iron bridge..
Painted spot on southeast wing wall of iron bridge
Painted spot on northeast abutment of stone arch of railroad bridge....
Nail in foot of signboard post .........ooooiiiiiiiiiiii
Painted spot on end of ti fe Culvert.. ... ieie i
Nail in post at junction of privateroad............ooooiiiiiiiieet
'l‘o;) Of MAFI-DOX POSt . e e ettt e et iraea s
Painted spot on stone opposite brick house...................ooooil
Painted spot on south end of wooden culvert......................o.o...
Painted spot on horse block.................
Painted spot on south end of stone culvert
Painted spot on stone culvert.....................
Painted spot on root of locusttree.................
Painted spot on culvert at road intersection......
Top of water plug at gluss company’splant......... .
Frog in street railroad opposite park entrance...........................
Painted spot at south end of road Cross$ing......coovevroeriiiinennnnn.
Top of rail at road crossinge................. et
Painted s‘pot at junction of roads. . e eteeee e
Stone at {oot of fence post ....... . feetemeenreeeireararen.
Root of large onk tree on summit............iiiiiiiiiiiaill,
Painted spot on large stone at road intersection...............oooiial
Painted spot on small bridge near road intersection..
Painted spot on southeast abutment of bridge......
Ground at foot of mail-box post...............
Ground at foot of telcg)honc pole ..
Ground nt foot of mail-box post.......ocoiiiiiiii
Painted spot on west end of wooden culvert.............coooiiiiiill
B0 0T o 4 o TC TR T 1A 7 T
Painted spot on lower board of gatepost....:. .o oiiiiiiiiil
Stone at foot of mail-box post...........co.oiill .
Painted spot on south end of bridge at coal bank.
Top of stake at foot of signboard post .
Top of fence post........cocviiioiieanannas et
Ground at foot of signboard post. ...c.eeoiii il
Painted spot on bridge. . ....ooiiieiiii i
Ground at foot of signboard post. .. ..ol ittt
Painted spot on lower board of fence oppositeschoolhouse..............
Nail in post near watering trough. .. .. ... ..o i,
Spot on stone under southeast corner of wagon shed .
Painted spot on small bridge .
Painted spot on end of log at road intersection. ..
Painted spot on stone at road intersection............... ...l
Ground at foot of F. Dickey’smail-box post.....coovieiiiiniiiiiiinniann,

3496—Bull. 318—07 12

1 160 44

1,198.74
1,267.86

. Original | Adjusted
Description. elevation. | elevation,
. Feet. Feet.
Top of post marked ““D 17 .. .. coiiiiiiiiiiitiiimaaraeiannanaaaanns . . 694.01
-Bolt on supporting board to stmd SlAeWaIK. oot i 713.61
Northwest corner of bridge No.41................... 672.08
Southeast corner of stone abutmeut of wagon bridge.. 672.40
Chiseled crowfoot in northwest corner of covered bndg,e over Cross

(07 Y g 792.18
Cross cut i in bowlder 100 feet north of schoolhouse . 758.49
Cross cut in rock on east side of road at mterscctlon, . 1,139.29
Stoneincenterofroad...........oiiiiiiiiiiL 1,008.73

703.72
1,016.42

1 198.50
1 267.62
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Bench marks in Steubenville quadrangle—Continued.

v P Original | Adjusted "
No. Description. elevation. | elevation.
. Feet. Feet.
117 | Ground at foot of mail-box post............ooo.l perdeieseeeneiaseenas 1,260.88 1,260. 64
118 | Painted spot on lower board of fence at corner._.................. . 1,167.73 1,1567.50
119 | Top of stone step of south door of Two Ridge Church . 1,262.10 1,261.87
120 | Ground at foot of J. Bremer's mail-hox post............ 1,247.85 1,247.62
121 | Ground at foot of mail-box post.............. . 1,241.20 1,240, 97
122 | Painted spot on stone in center of grassplot........................ol 1,244.77 1,244. 54
123 | Ground at foot of mail-hox post opposite chureh ... ...... ...l 1,224.94 1,224.70
124 | Top of stone (Survey mark) at privateroad................ ... 1,130.12 1,129.89
125 | Painted spot on abutment of iron bridge ...l 813. 80 813. 56
126 | Painted spot on east end of woodenculvert....... ... ...l 1,053.92 1,053. 42
127 | Painted spot on stone culvert at road intersection....................... 1,197.42 1,196. 62
128 | Ground at foot of mail-boxX post.......ccccvvevean... 1,144.67 1,143.67
129 | Root of large oak, 300 feet north of house .- 1,146.33 1,144.88
130 | Painted spotonculvert. ... ..ol [ 1,0569.93 1,058. 53
131 | Painted spot at road intersection, opposite schoolhouse ......... 994. 53 992,78
132 | Root of wild cherry on west sideofroad .............. 1,096.94 1,005. 04
133 | Ground at foot of mail-box post.... 1,086.30 1,084.20
134 | Nail in signboard post.accee e oiroeoeee i 1,142.61 1,140, 41
135 | Painted spot on end of wooden culvert................ 1,069. 50 1,067.20
136 | Painted spot on northwest abutment of iron bridge....... 1,000. 54 998.10
137 | Ground at foot of mail-boxX post. .......ovuveoeiiiiiiiiiiias ceed] 0 1,125.94 1,123, 50
138 | Painted spot on top of stump at bend of road.......... ...l 1,074.97 1,072.57
139 | Ground at foot of telephone pole ....oceeee il 1,222.85 1,222.45
140 | Painted spot on east end of tile culvert....... ... .. .. il 1, 240.50 1,240.05
141 | Painted spot on small wooden bridge......o.oviieiriiiiiiiiaiiiii. 1,032.36 1,031.89
142 | Ground at foot of foundation post of cornerib..................al 1,172.00 | - 1,171.53
143 | Ground at foot of marked fence post. ...l 1,239.35 1,238.81
144 | Painted spot on stump on west sideofroad............. .. ...l 1,247.74 1,247.13
145 | Ground at foot of mail-box post at schoolhouse............ . ... .. .. ' 1,220.60 1,220. 00
146 | Painted spot on lower board of fence at southeast corner of road inter-
ST 1o 23 S 1,178.85 1,178.17
147 | Ground at foot of mail-box post | 1,182.07 1,181.32
148 | Painted spot on small bridge.. ... 921.26 920. 44
149 | Painted spot on top of stump at northwest fence corner................ 1,217.97 1,217.01
150 | Ground at foot of mail-hoX POSt. ..c..ooiiniiiii 1,174, 84 1,173.88
151 | Stepping block in front of house............. il 1,157.19 1,156. 09
152 | Ground at foot of marked post at sharp turn ... ... .. ... il 955. 06 953. 96
153 | Painted spot on stone at stream Crossing ............ .. . ool 892,22 _891.12
154 | Root of locust tree at northeast corner of road intersection.............. 1,165.99 1,164.89
155 | Root of locust tree at northwest corner of road intersection............. 1,188.21 1,187.11
156 | Painted spot on large ledge of sandstone ...... ... .. ... ... 917. 36 916. 26
157 | Painted spot on wooden culvert ....................... Jor 836.48 836. 24
158 | Painted spot on small bridge near intersection of roads . 880.57 880. 33
159 | Painted spot on wooden bridge ..... ... .. 738. 99 738.59
160 | Painted spot on bridge over Island Creek. ......c.ooiueeiiiiaiiiiiannan. 688. 32 687.92
161 | Painted spot on small bridge.......cooooiiiiieiiiiiiiiiiii i 696. 91 696. 51
162 | Painted spotonend of culvert. .. .. ... .o . iiiiiiiiiiiiiiiiiiiaiaia 977.14 976. 54
163 | Top of east rail at road crossing.........cooooiiiiiiiiiiiiiiiinniinaaaa, 698. 21 697.97
164 | Painted spot on lower board of fence in southeast corner................ 946. 89 946. 64
165 | Ground at foot of signboard post. ... ...l 993.31 993, 65
166 | Painted spotonsmall bridge. ...... ... ..ol 1,104.11 1,103.76
167 | Painted spot on lowerrailoffence.................. il 1,211.01 1,210.61
168 | Ground at foot of signboard post..........o.ooiiiiiiiiiiii 1,226.44 1,226.02
169 | Painted Spot ON TOCK . . oo e n ettt et 1,162.45 1,162.00
170 } Painted spot on top of big stump.... ... .. sl 1,209. 64 1,209.16
171 | Painted spot on small bridge............... 1,125.52 1,125.02
72 | Stone at foot of telephone pole 1,196.79 1,196.19
173 | Painted spot on west end of small wooden bridge .................... .. 1,220.38 1,219.75
174 | Painted spot on end of wooden culvert............viiiiiiiiiniiiiiia. 1,199.43 1,198.70
175 | Ground at foot of telephone pole........oooiiiniiiiiiiiii i, 1,146.43 1,146.68
176 | Ground at foot of marked telephone pole..... ...l 1,226.89 1,226.09
177 | Ground at foot of marked fence post............... s eeemmaasaccsesioneas 1,161.20 1,160.38
178 | Painted spot on southeast abutment of covered bridge.............. .. 835,65 834.75
179 | Painted spot on large stone...........co..oieiiiiiiii. 1,184.90 1,183.90
180 | Ground at foot of mail-box post.. 1,221.60 1, 220. 60
181 | Painted spoton fence hoard........ocouiiiereiiniiiiiin. . . 1,222.07 1,221.00
182 | Painted spot on west end of retaining wall opposite church............. 1,243. 84 1,242,772
183 | Ground at foot of mail-box post...........ccoiillL et 1,141.84 1,140. 60
184 | Painted spoton northwest abutment of covered bridge over Kings Creek. 863.19 861.89
185 | Painted spoton rock at junction of streams......... .. ...l 836.91 835.00
186 | ROOt Of 1Arge tre . ..o et 825.04 823.72
187 | Painted spot on second board of fence at privateroad............. ... 829. 69 828. 36
188 | Painted spot on large rock at road intersection.......... 804. 43 803.10
189 | Painted spot on rock at approach to foot bridge 776.25 774.92
190 : Fainted spot on southeast abutment of iron bridge over Kings Creek.... 742.25 740. 90
191 | Ground at foot of telephone pole, private road toeast ................... 757.03 755. 68
192 | Painted spot on rock ab SLream Crossing........ooceeieeieiinniiiiiigane 848,63 847.28
193 | Painted spot on rock at road intersection. ...l oiiiiiiill. 966. 28 964. 93
194 | Painted spot on west end of tile culvert........ ..ol 817.90 816.55
195 | Painted spot on stone at road intersection...........o..ooiiiiiiiiill 674.29 674,04
196 | Ground at foot of telephonepole.......ovuimmiiiiiii i 698,47 698.22
197 ! Root of oak tree at sharp turn in roa8d ...ocovienriiiiiiiiiiiravanennnnns 878.98 873.73
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Bench marks in Steubenville quadrangle—Continued.
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: ot Original | Adjusted

No. Description. elevation. | elevation.
Fect. JFeet.

198 | Painted spot on small bridge at road intersection.. 848.21 847,96
199 | Painted spotonlargerock ........oiiieiiiiiaa. . 907.13 906. 88
200 | Painted spoton railof fence................... 1,165.58 1,165.33
201 | Painted spot on stone at root of large oak tree. . 1,189.67 1,189. 42
202 | Painted spot on stump at privateroad......................... 1,261, 92 1,261. 67
203 | Painted spot on fence board at privateroad.................... ...l 1,117.25 1,117.00
204 | Painted spot on end of fence board ... .. ... ool 1,128, 24 1,127.99
205 | Painted spot on end of tile culvert.. et et tmeecebecieaeeaaaas 1,081. 21 1, 080. 96
206 | Ground at foot of mail-box post.. et eemeeeeaaaaanaas 1,205, 34 1,205.09
207 | Ground at 100t of Mail-hoX POSt. ..o oot it 1,087.07 1,086. 82
208 | Grounckat foot of mail-box post at road intersection. 1,122, 94 1,122.69
209 | Painted spot on stum 920. 61 920, 36
210°| Gronnd at foot of mail- . | 1,184.57 1,184. 32
211 | Ground at foot of mail-box post at road ; e, l, 191,38 1,191.13
212 | Painted spot on end of rail at private road. ....ooeeeevenninenniia.. 1,269.07 1,268. 82
213 | Painted spot on end of fence at crossroads. . ... eeeaaeaas 1.200.93 1,200. 68
214 | Painted spot on stump in center of grass plob.......ooocooviiiiiios 1,208. 89 1,208. 44
215 | Painted spot on stump at entrance tohouse.........oovoviii i oL 1,124.24 1,124.00
216 | Painted spoton southeast abutment of covered bridge................... 903.16 902. 91
217 | Painted spot on rail opposite road in woods....oovviveeeinnininiii.. 1,083.65 1,083.40
218 | Ground at foot of telephone pole 1,211,126 1,210.04
219 | Ground at foot of telephone pole, 600 feet ens: d01,213.94 1,212, 82
220 | Root of large oak tree opposite schoolhouse. . .. o 1,110.22 1,109.10
221 | Top ofé)ost in center of grassplot. ... ..o 1,212.06 1,210. 94
222 | Painted spot on topof sbump. ... oo e 1,186.12 1,185.00
223 | Ground at foot of telephone pole at private road ..............ocon 1,047.10 1,045. 98
224 | Ground at foot of telephone pole at road tonorth ....._..... ... ... ... 780. 40 779.78
225 | Ground at foot of signboard Post...........coiiiiiiiiiiiiiiii i, 708. 26 707.14
226 | Painted spot on stone on east end of culvert.... ... ... .. .. 781.15 780. 90
227 | Ground at foot of gate POSt atprivateroad ...l 834.11 833. 86
228 | Painted spot on end of culvert at rond intersection................ ... 888.12 887.87
229 | Painted spot on.rock at junetion of roads.... ...l 1,191. 66 1,191.41
230 | Ground at foot of telephone pole....... 1,195.54 1,195.29
231 | Painted spot on rock at road intersect 1,212, 97 1,212.72
232 | Painted spot on stone at road intersection. . 938. 62 958. 37
233 | Painted spoton rail of fence.......... ... ..., 1,185.11 1,184.50
234 | Root of tree on north side of road, east of private road ............ ..... 944, 49 944,41
285 | Painted spot on east end of CUIVET oo eeeeeeeeeaao 897.92 895. 83
236 | Ground at foot of gatepost, entrance to barn........c.oeoveiiiieniiinn ... 1,191.90 1,190. 78
237 | Painted spot on foundation of small building at road in tersection...... 1,214.65 1,213.43
238 | Painted spoton large rock at road intersection. ...l 1,140.73 1,139.61
239'| Root of locust tree 100 feet east of road intersection..................... 790.17 789.05
240 | Painted spot on end of overhead bridge................... .. ... 818.94 817.82

-241 | Ground at f00t Of GAtePOSt . .ot 1,148.76 1, 147. 64
242 | Ground at foot of gatepost at turn in road. 1,170. 30 1,169.18
243 | Root of triplet tree at junction of roads........ 1,233.90 1,232.70
244 { Ground at foot of marked fence post at corner.. . 1,200.53 1,200.12
245 | Painted spot on board of fence 400 feet south of e 1,198.33 1,197.73
246 | Painted spot on east end of culvert it ¢rossroads. ... coooeeieoeaaeenaan. 957, 67 958.01
247 | Painted spot on lower board of fence at privateroad.................... 1,164. 00 1,164.34
248 | ROOL OF J0CUSE tLCE « v ev et ettt et a e aeeace i eeiaaananas 1,089. 02 1,089. 36
249 | Painted spot on stone at private road.......... ...l 887.49 887.83
250 | Painted spot on small bridge 300 feet west of house «oooononoon, 782.81 783.15
251 | Painted spot on large rock at privateroad........ocoooiiiiiii i, 838.72 838.47
252 { Ground at foot of telephone pole on summib..............o..ollL 902. 86 902. 61
253 | Ground at foot of gatepost at’ privateroad........c.o..ooiiiiilL 770.18 768. 93
254 | Top of north rail at Crawford erossing .....oeeieeeenean i 723. 41 723.16
255  1'op of east rail 300 feet south of station....... ...l 700. 79 700. 54
256 | Painted spot on east side of road ...l 923. 08 922.38
257 | Ground at foot of gatepost ......... .| 1,016.89 1,016.19
258 | Painted spot on end of log by strewm. . 857.70 857.00
259 | Root of large oak tree opposite small house. . 1,018.12 1,016. 52
260 | Painted spot on lower board of fence.......... 1,151.50 1,149.90
261 | Painted spot on foundation log at southwést corner ) 1,227.09 1,225.49
262 | Puinted spot on northwést abutment of covercd bridge................. 858. 88 858. 63
263 [ Painted spoton iron pipes opposite oil well.. 973.10 ,
204 | Ground at gatepost. ... ... i 1,020. 32 Bad  tie: °
265 | Painted spot on large stone at road intersection.................... 1,008.32 || PO, Fes
266 | Root of large ouk tree at road intersection...... ... ... ...l 1,129. 34 low
267 Puinted SPOL ON 1ATEE SLOTIC « . oo v eneeensennanenneaeaanmameenneannss 1,043. 42 OwW.
268 | Top of post at road intersection............ RN 917. 43
269 | Ground at foot of post at private road........ 925. 85 925. 60
270 | Painted spot on stone by watering trough.. 1,033.16 1,032.91
271 | Painted spot at junction of roads .......... 1,125.58 1,125.33
272 | Painted spot on southwest end of bridge .. 790. 67 - 789.55
278 | Painted spot on small bridge at turn in road ... 1,023. 30 1,022.70
274 | Iainted spot on lower board of fence at road inters ool 01,213.86 1,212.66
275 | Root of large locust tree at road intersection ..ol 1,197.54 1,196. 24
276 | Painted spot on culvert at private road.........ooooiiiiiiiiiiiiiiiia.. 1,052. 60 1,061.10
277 { Painted spot on culvert at schoolhouse. . e 1,082.12 1,030. 52
278 | Painted spot at sharp turn inroad......oo.iveiiiiirieiiiiniiin e, 1,115.03 1 113.33
279 | Painted spot on lower fence rail on summit........... [ [N 1,245. 80 1 245,67
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Bench marks in Steubenwille éuddrangle—Continued.

P Original | Adjusted
Description. elevation. | elevation.
. Feet. Feet.
Painted spot on small bridge ..ot 863. 26 863.03
Painted spot on stone at private road.............. 1,189.05 1,188.55
-Painted spot on small bridge .......... eeanes 909.03 908. 53
Ground at foot of guy pole to telephone pole.... 1,217.87 1,216.75
Ground at foot of telephone pole at private road 811.34 811.00
Painted spot on large rock on east side of creek... 686. 08 687.08
Root of tree at sharp turn in road 880. 89 882, 39
Ground at foot of fence post at northeast corner of road intersection....| 1,028.55 1,030.35
Ground at-foot of telephone pole at road intersection... 1,226.94 1,228.00
Painted spot on stone at road to south........... 1,227. 61 1,227.38
Painted spot on stone culvert at road to south. 1,237.21 1,236.98
Ground at foot of corner post at road to north..... et S 1,226.99 1,226.76
Painted spot on end of culvert at road tosouth ......................... 1,145. 95 1,145.72
Painted spot on lowest rail of fence at road tosouth ................ ... 1,227.94 1,227.71
Ground at foot of telephone pole opposite cemetery.................c... 1,235.29 1,235.06
Ground at foot of telephone pole at road to north................... ... 1,262.00 1,261.77
Root of StumMP NEAr hoUSe. .. ..ot ii ittt it i eaaeacaeanaas 1, 262. 06 1,262. 56
Ground at foot of marked fence post ...... ... ..o 1,199. 82 1,200.59
Ground at foot of large elm, 300 feet west of house...........0.......... 1,203. 46 1,203.23
Painted spot on flat stoneatroad tosouth.._ ... ... ... ... ... 1,149.75 1,149.52
Painted spot on end of culvert opposite house........................... 1,176.97 1,176.74
Root-of walnut tree at sharpturn. ... ... 1,160.07 1,159, 67
Root of elm tree at bend in road........... 981.13 980. 63
Painted spot on stone at junction of roads... .. 904. 93 904.33
Ground at foot of fence post opposite church .......... ... ... 1,099. 84 1,099. 14
Painted spot on foot log over stream........... e 1,001. 52 1,002. 52
Painted spot on stump at privateroad.... ... ... .. il 1,017.39 1,017.16
Ground at foot of signboard post at junction of roads . 840.83 840.70
Painted spoton stone at footbridge opposite house .. 797.40 797.27
Painted spot on small bridge opposite brick house .. . 963. 59 963. 46
R0t 0f 1ar8€ 08K tree. . oo r ot cei i 941. 27 941. 04
Ground at foot of fence postat road intersection ........... ... ... 846. 26 846. 00
Root of large cherry tree at road intersection ......... ...l 1,231.01 1,230.71
Painted spot on end of rail opposite private road............... ... 1,237.82 1,237.42
Painted spot on stone atroad tosouth. ... ...ttt 1,257.38 1,257.15
Ground at foot of fence post at turninroad..... .. ... ... . ill.. 1,161.20 1,160. 97
Painted spot on stone culvert at privateroad............ ...l 1,006. 48 1, 006. 25
Painted spot on culvert at sharp turninroad........... .. ...l 958. 67 958, 44
Ground at foot of electric-light pole. .. ..o i i 754. 46 754,23
Painted spot on street crossing 736. 26 736. 03
Painted spot on southeast end of small bridge at junction of roads...... 901.61 901. 38
Painted spot on'stump at crossroads ... o i iiiiiiei e 1,132.22 1,132.00
Top of step at schoolhouse ........cooieeei il 1,155.70 1,155.47
Painted spot on end of wooden culvert at junction of roads............. 1,144.23 1,144.00
Painted spot oh stone at road intersection...... ... ... ... .. ... 771.78 777.55
Cross cut on southeast corner of iron bridge seat .. PR 737.36 787.13
Ground at foot of gatepost at junction of roads ...l 1,178.82 1,178.59
Painted spot on stone culvert at road intersection................. ... 1,062. 87 1,062.64 |
Ground at foot of fence post at road intersection ...l 986. 69 986. 46
Painted spot on stone at road intersection....... s 1,077.06 No tie.
Fainted spot on stone culvert at road intersection...................... 1,181.15 No tie.
Ground at foot of mail-box post at junction of roads..................... 1,128.45 No tie.
Root of oak tree at road intersection.........o...ooiiiiiiiiiiiiieaan, 964. 72 No tie,
Root of walnut tree at junction of roads............... el 1,128.19 No tie.
Painted spot on second rail of fence at road intersection ................ 1,097. 89 No tie.
Top of stake at road intersection...cocovviiieiiinan, 726.16 725. 96
Ground at foot of marked fence post......... . 905. 77 705.57
Painted spot on northwest end of iron bridge...... 729.88 729. 68
Painted spot on southeast end of dividing wall of r: .- 781. 30 781.10
Painted spot on large rock at road intersection............... ..o X 793. 63
Painted spot on sontheast corner of iron bridge...... . 821.67
Painted spot on stump at privateroad ............... . 1,003.08
Ground at foot of mail-box post.......c.oceeiaii.l . 1,209.28
Root of large oak tree by schoolhouse...... .. . 1,185.84
Painted spot at rond intersection................... . 1,238.12
Ground at foot of locust tree at road intersection.. 3 1,162.55
Root of large oak tree at private road.............. . 1,130.85
Cross cut in stone at southwest corner of bridge ......................... . 671.31
Painted spot on southwest corner of iron bridge by schoolhouse ........ 843.33 843.33
Painted spot on stone on summit.. . ceeees 1,198.08 1,198.08
Root of tree at private road................ 763.33 763. 33
Root of large oak tree at road intersection......... . 1,114.12 1,113.88
Painted spot on small bridge...... ..ol 1,130.77 1,130.53
Painted spot on end of rail at road intersection ... .. ceo| 1,139.54 1,139.30
Painted spot-on north end of stoneculvert... ... ... . ... ... ...l 813.11 812. 89
Painted spot on southeasg foundation log of coal platform.............. 971. 32 971.10
Painted spot on stump at junction of roads.................ill. 973. 36 973.14
Rootof large oak tree.....ooonee i e 1,240.23 1,240.01
Painted spot on stump on west side of road ....... ...l 777.08 776. 85
Root of oak tree on north side of road at intersection................... 1,138.71 1,133.48
Painted spot on large stump on south side of road at intersection....... 979. 88 979. 65
Ground at foot of mail-box post..... R PN T R L 1) 1,103.14
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T Original | Adjusted
No. Description. ele\i’%tion. elevation.
Feet.
362 | Painted spot on northwest corner of iron bridge.............c.ooaeiian.. 866.24
363 | Painted spotonend of rail ...l o 1,152.09
364 | Root of large oak tree at junction of roads. 1,073.83
365 | Ground at foot of mail-box post ........ 1,088.71
366 | Painted spot on south end of culvert wes j 766. 60
367 | Painted spot on stump at road intersection ..................... 714. 80 |.
368 | Painted spot on large sand rock........... 971.97 |.
369 | Ground at foot of signboard post...... 705. 60
370 | Painted spot on small wooden bridge ..... 755. 40
371 | Painted spot on stone on west side of road. 797. 84
372 | Painted spot on end of rail fende ......... 976.46
373 | Ground at foot of mail-hox post ...... 1,015.16
374 | Root of oak tree on west side of road . 882. 58
375 | Painted spot on small bridge............ ... ... .. ... . 886. 67
376 | Ground at foot of sighboard post at roud intersection.................... 807.71
Bench maorks in Burgetistown quadrangle.
. i Original | Adjusted
No. R Description. elev%u,i(,n. ele\{nt,ion.
. Fect. Feet.
1 | Square cut on northeast abutment of bridge No. 29, Pennsylvania Rail-
road 1,005.569
2 | Copper nail on root of large oak tree on eas de 1,026.51
3 | Square cut on southeast abutment of iron bridge 946.63
4 | Copper nail in root of white ouk tree on east side of road 150 feet south’
of Forks ... o e [ 990. 98
5 | Painted spot on rock at southwest corner of crossroads in Bavington . 976. 42
6 | Aluminum tablet on east end of sounth abutment of bridge ...... 920. 87
7 | Square cut on northeast end of bridge seat................... 901. 94
8 | Square cut on northeast abutment of small iron bridge 900. 96
9 | Painted spot on rock at east end of sewer................... 957. 86
10 | Copper nail on root of large sugar tree on east side of road..... 98,42
11 | Painted spot on root of white oak tree to east at road intersection. 933.25
12 | Bronze tablet on northeast abutment of iron bridge. .. 877,08
13 | Square cut on rock on east side of road 885. 89
- 14 | Copper nail on root of white oak tree on south side of road . 1,158.11
15 | Copper nail on stump of small oak tree on south side of road..... 1,158.28
16 | Copper nail on root of black oak tree at northeast corner of crossronds. . 1,196.87
17 | Copper nail on root of white oak tree on south side of road, 500 feet
east Of Crossroads. ... ... e i 1,248.62
18 | Top of small bridge at foot of hill 1,107.28
19 | Standard B. M, Frankfort: Aluminum tablet on north foundation wall .
of A.Vance’s heirs’ brick dwelling......oooiiiiiiiiiiiiiiiiiainiadoiaeanaai. 1,185.60
20 | Floor of small bridge at foot of hill 1,051. 8%
21 | Top of stump on east side of road at forks to west by schoolhouse........ 1, 196.49
22 | Copper nail on root of large white oak tree in field on west side of road. 1,21,.05
23 | Top of stone under mail box at forks towest ... ..o it doneiaaaao., 1,153.49
24 | Standard B. M. Florence: Aluminum tablet in east foundation wall of
0. K. Simpson’s dwelling . 1,282.58
25 | Wire nail on gatepost ut forkstoeast .................. 1,185.16
26 | Nail in root of large white oak tree 40 feet east of road 1,025.98
27 | Copper nail on root of wild cherry tree on north side of road on summit. 1,181.54
28 | Painted spot on horse block at northeast corner of crossroads at Cork.. 1,174.81
29 | Square cut on rock on westside of road.... ... il eaeieia.. 1,136.96
30 | Copper nail in root of white oak tree on south side of road at top of
1 1,183.8),
381 | Bronze tablet on southeast corner of foundation wall of J. E. M
lough’sstore 1,233.88
32 | Aluminum tablet in south foundation wall of Burgettstown National
2 999.18
33 | Square cut on limestone rock at west side of road.. . 1,021.98
84 | Aluminum’tablet on northeast wing wall of covered bndge 1,086.77
35 | Copper nail on root of white oak tree on east side of road opposite
schoolhouse .............. 1,079.45
36 | Top of rock at small bridge 1,083.71
87 | Painted spot on culvert nL crossroads............ 1,181.23
88 | Square cuton large rock on north sideof road ................. 1,180.11
39 | Copper nail in root of black walnut tree on north side of road. 1,208.70
40 | Copper nail in root of white oank stump on south side of road . 1,294 49
41 | Aluminum tablet in south wall of J. M. Griffith’s dwelling .. 1,802. 80
42| Top of rock tonorthatroadtoenast ..........._.......... ... 1,231.14
48 | Copper nail on root of elm tree on south side of road 1,113.33
44 | Painted spot on east end of sewer at road to north . 1,084.97
45 | Top of rock at northwest corner of forks of road to WOSt - oo 1,058.87
46 | Bronze tablet on east end of abutment of railroad bndge south of coal

T ¢ ettt eieteeieeeeaeieaeeaaearaanereaaan

1,024.79
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Bench marks in Burgetistown quadrangle—Continued. °
s Original | Adjusted
No. Description. clevation. | elevation.
. Teet. Teet.

47 | Copper nail in south end of station platform at Menden ...........o.oo]oeeaaiiioan. 996.71
48 | Copper nail in south end of station platform at McConnell’s mills . 997.41
49 | Top of south rail at private crossing ..ol 1,196. 20
50 | Square cut on east end of north abutment of bridge.............. . 1,170.58
51 | Bronze tablet on south end of west abutment of bridge over road. . .. 1,134.62
52 | Square cut on rock north sideof track .......... ... ... ......... . 1,096.29
58 | Square cut on south end of east abutment of bridge over road. 1,087.50
54 | Square cut on bridge seat of bridge over wagonroad............... 1,046.98
55 | 8quare cut on south end of east abutment of bridge over Cross Creek. .. 1,026.28
56 | Square cut on south end of east abutment of bridge over Cross Creek... 1,008.23
57 | Top of rail at road erossing 984.08
58 | Square cut on southwest corner of bridge seat over road - 956.70
59 | Square cut on top of south end of west abutment of large iron P TR 912.97
60 | Bronze tablet on north end of east abutment of railroad bridge over

Cross Creek. ... i 904.88
61 | Spike in northeast corner of overhead bridge support |- 875,27
62 | Aluminum tablet on north end of east abutment of bridge No. 25 over

071 e RGO R 1,110.67
63 | Railroad bench mark on south end of east abutment of bridge No. 24. .. 1,02}.10
64 | Bronze tablet on coping at northeast corner of bridge No. 32........ .. ceeenennnnn. 942.18
65 | Bronze tablet in southeast corner of foundation wall of Freshwater’s ’

house 1,149.92
66 | Painted spot on northwest corner of covered bridge .. 987.07
67 | Copper nail on root of Jarge white oak tree ................... 1,083.73
68 | Ground at foot of telephone pole at corner of schoolhouse lot 1,211.70
69 | Ground at foot of telephone pole opposite Dooriman’s house. . . . 1,207.55
70 | Ground at foot of signhoard post at road intersection........ o1 .61 1,254.41
71 | Painted spot on root of oak tree at road to south ...... e . 290. 1,289.89
72 | Ground at foot of tetephone pole at road tonorth .... .. X 1,259.03
73 | Stone at foot of telephone pole at road to Hanlan............. ] . 1,264.56
74 | Painted spot on stone at corner of fence at road intersection. ' 1,234.49
75 | Stoneat foot of telephone pole at road going south.......... L . 1, 215. 55
76 | Painted spot on small bridge near privateroad........... 1,090. 1,090. 70
77 |. Painted spoton end of log at small culvert near house. 1,109. 00
78 | Painted spot on end of culvert..... e . 971. 00
79 | Painted spot on northwest abutment of co 942. 69
80 | Painted spot on south end of small bridge 1,020.85
81 | Stone at foot of gatepost on north side of road at summit .... No tie

82 | Block at foot of fence post at road intersection........... ... . X 1,188.13
83 | Stoue at foot of gatepost at road intersection. 1,196.73 1,196.53
84 | Painted spot On bridge. ..o.vne it e

85 | Painted spot on stone at foot of black oak tree at road intersection

86 | Painted spot on gas pipe at northwest corner of road intersection . 1: 215. 00 1,214: 45

87 | Ground at foot of corner fence post. ...l .| 1,261.34 1,260. 74
88 | Painted spot on end of log over culvert.... . 1,168.89 1,168.89
89 | Painted spot on southwest abutment of covered bridge....... .. 1,047.27 1,047. 62
90 | Painted spot on southeast abutment of wooden bridge....... Jlo01,022.22 1,022. 62
91 | Top of north rail at Dinsmore station..................... 1,060. 06 No tie
92 | Painted spot on stone at junctionofroad..................... 1,112.11 No tie
93 | Painted spot on east end of wooden culvert at road intersection . 981. 33 981. 33

94 | Stone at foot of gatepost near yellow house..................... .. 943.43 943.43
95 | Painted spot on southwest corner of bridge ..
96 | Painted spot on small wooden bridge at road intersection ... .. R
97 | Stone at foot of telephone pole at junction of roads .......... .| 1,018.79 1,018.94
98 | Painted spot on stone at foot of flag pole at schoolhouse .......
99 | Painted spot on stone at foot of telephone pole at road to south..
100 | Painted spot at foot of fence post by mail-box post....... ..
101 | Painted spot on stone at foot of mail box post at road intersect
102 | Painted spot on stone at foot of telephone pole at road intersection.
103 | Painted spot on stone at foot of telephone pole at road to north..
104 | Ground at foot of guy post at northwest corner of crossroads ...
105 | Ground at foot of mail-box post at road tosouth .............
106 | Ground at foot of telephone pole at road to Independence...
107 | Southeast end of covered bridge 24 miles east of Eldersville. .

108 | Southeast abutment of covered bridge.................. ... .| 1,051.62 1,051.62
109 | Small bridge + mile west of crossroads........... ... ... 1,107.30 1,107.30
110 | Stone at foot of telephone pole opposite church ............ .. 1,290.39 1,290.39
111 | Stone at foot of signboard post at junction of roads. . .| 1,305.20 1,305.20
112 | Root of large oak tree at road tonorth.................. .. 1,228.00 1,228.25
113 | Painted spot on southeast abutment of iron bridge over Raccoc 992,11 992, 61
114 | Painted spot on iron bridge 800 feet south of schoolhouse ............... 982. 90 983. 65
115 | Southeast abutment of covered bridge over Raccoon Creek.. .. 970. 70 971. 65

116 | Root of oak tree at junction of roads... .. ,161. .
117 | Painted spot on bridge............. | 995.16 995. 16
118 | Root of dead tree opposite house cees , 171, .
119 | Painted spot on log at culvert at road intersection....... ... 1,083.07 1,083.07
120 | Ground at foot of gatepost opposite house............... .-

121 | Painted spot on stone at junction of roads................ 969. 64 969. 84
122 | Painted spot on northeast abutment of covered bridge ... 923.41 922. 54
123 | Painted spot on northeast abutment of iron bridge....... 953. 22 952. 37
124 | Stone between two trees at junction of roads....... FON 1,173.70 1,172.86
125 | Stone at foot of signboard post at road to south... e 1,227.17 1,226.33
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i Original [ Adjusted
No. Description. elevation. | elevation.
: Tect. Fect.

126 | Painted spot on southeast abutment of covered bridge.................. 1,0206. 31 1,025. 48
127 | Root of stump opposite pump station................ 1,180.10 1,179.27
128 | Stone at foot of telephone pole at.road intersection. 1, 138.83 1,138.00
129 | Stone at foot of post nt northeast corner of fence at crossroads.......... 1,204.77 1,203.95
130 | Ground at foot of telephone pole at private road.. ... ... ... ... , 142, 1,141.88
131 | Ground at foot of gatepost at private road ... ... .oooioiiiiiiiiiiaaa... 5 1,151.53
132 | Painted spoton small Bridge. o..oooooo ittt 1,013.35
133 | Painted spot on limestone on east end of culvert .........o......ca... 1,095.00
134 | Ground at foot of signboard post at road intersection.................... 1,063. 66
1385 | Square cut on southwest abutmentof covered bridge.................... 969. 54
186 | Ground atfoot of guy post in grass plot..... 1,049.05
137 | Painted spot on small Erldgc .......... 1 106. 80
138 ) Painted spot on small culvert 1,038.06
139 | Ground at foot of signboard post at road intersection................ 1,]46. 11
140 | Painted spot on floor of jron bridge. ...l 914,52
141 | Ground at foot of corner fence post of schoolhouse yard.. 1,210. 54
142 | Painted spot on culvert at turn in road 1,152.20
143 | Painted spot on small bridge........ 1,039.17
144 | Painted spot on stone on west side of Toad at road to cast No tie.
145 | Root of oak tree & mile east of junction of roads.........ocveuenees 1,053.21
146 | Ground at foot of mail-box post........... 1,098.51
147 | Root of large oak tree at junction of roads.. . 1 117.66
148 | Painted spot at root of oak tree at junction E 1, 1099.13
149 { Painted spot on west end of small bndgc . 963, 42
150 | Root of oak tree at junction of roads.. 67, 967.41
151 | Stone at foot of oak tree at crossroads . X 963. 68
152 | Small wooden bridge 0.7 mile north of hreast of dam.......o.oonn . 1,006. 84
153 | End of culvert at entrance to house on east side of road............. 37. 1,167.05
154 | End of culvert at junction of roads. ...l 55. 1,055. 21
155 | Ground at center of grass plot at rond tonorth............ ... ... .. 3 1,192.84
156 | Ground at center of grass plotatroad toeast........... ... . 1,204.00
157 | Ground af foot of post, private road toeast ...........coieiaiiiat. X 1,252.81
158 | Small log at end of culvert at crossroads..coooeeeeen. ... 3 1,095.17
159 | Painted spot on ¢nd of culvert at North Star Jersey farm...... 1,111.85 1,111.15
160 | Ground at foot of northeast corner post of fence at crossroads .... 1,167.29 1,166.79
161 | Painted spot on root of ouak tree at road to east 1,135, 52 1,135.00
162 | Small bridge at junction of roads............. 1,063. 31 1,062. 91
163 | Ground at corner of stable at road to north. 1,186.43 1,186.43
164 | Large oak tree at road to west ............ 1,231.15 1,231.15
165 | Root of oak tree at crogsroads............. 1,205.41 1,205.41
166 | Root of oak tree opposite schoolhouse at junction of roads........ 1,196.07 1,186. b4
167 | Painted spot on iron bridge at Virsoix post-office.................. 1,008. 38 998. 85
168 | Square cut on stone at junction of roads.........coiiiiiiiiiii 956. 84 956. 64
169 | Painted spot on end of stone cribbing near bridge opposite house. 930.12 979. 87
170 | Painted spot on root of oak tree at road tosouth....... 1,116.79 1,116.39
171 | Ground at foot of fence post back of milk platform.................. 1,230.92 1,230.52
172 | Painted spot on root of oak tree by schoolhouse at junction of roads 996. 86 996. 36
173 | Ground at fence post at ToAd 10 WeESt. . ..oz everees iveernneeaanannns 1,076.51 1,075.81
174 | Painted spot on stump at private road to west. s 1,239.00 1,238.15
176 | Painted spot on culvertatroad toeast..... ...l 1,227.10 1,226.10
176 | Painted spot on stone in center of grass plot at road to north...... 1,079.51 1,080. 81
177 | Painted spot on stone at foot of southeast corner post at crossroads. . 1,183.71 1,184,561
178 | Painted spot on stone at foot of fence post opposite schoolhouse. . 1 130.21 1,130.21
179 | Head of copper nail in rootof oak tree...............cooiiiinn... ],133. 91 1,184.61
180 | Stone in center of grass plot a t;unction ofroads.......oouiaunn.. 1,190.23 1,189. 83
181 | Painted spot on stone at foot of guy post at junction of roads.... 1,246.45 l 247,06
182 | Painted spot on small bridge 1,078.97 1,078.70
183 | Painted spot on bridge at crossroads 1,106.97 1,106.37
184 | Stump atcoal tipple...... .. i 1,133.88 1,133.23
185 | Small bridge at railroad crossing 1 mile north of Midway 1,074.44 1,073.79
186 | Painted spot on small bridge at junction of roads........ 1,065.70 1,065.10
187.| Stone in center of grass plotat junction of roads. 1,197.13 1,196.53
188 | Stone in center of grass plot at crossroads.................. ... 1,074,656 1,074.05
189 [ Small bridge opposite schoolhouse.............. ... ... 1,097.41 1,096. 81
190 | Stone at fence, junction of roads. ......ooviiiiiiieriieniaaaa. 1,173.08 1,172.48
191 | Root of small 1dcust tree at junctionofroads.................... 1,192.03 1,192.03
192 | Painted spot on root of large tree at junction of roads........... 1,213.98 1,213.48
193 | Painted spot.on ground at foot of mail-box post at private rond. 1,159. 82 1,1569. 00
194 | Painted spot on stone at corner of barn at junction of rouds. .... 1,174.49 1, 174.59
195 | Painted spot on floor of small bridge at junction of roads ..... 1, 056. 61 1, 056. 41
106 | Stone in center of grass plot at junctionofroads ........... .. 1,040. 88 1,040.58
197 | Small bridge near junction of ronds..........coiiiiiiiiiiaa.. 1 047.27 1,046.92
198 | Copper nail in root of tree at road intersection ................ 1013, 55 1,013.20
199 | Painted spot on end of culvert at road intersection............ 1,006. 28 1,006. 48
200 | Painted spot on stump in grassplot................ 1, 080. 70 1,081, 00
201 | Painted spot on small bridge near road intersecti 1,040.21 1,040. 50
202 | Painted spot on small bridge near gristmill _..... 1. 1,098. 88 1,098.88
203 | Stone in center of grassplot at intersection of roads............ 1,185.17 1 185. 00
204 | Painted spot on small bridge near crossroads. .....c..ceeneenn... 961. 08 960.78
205 | Painted spot on stone at fence corner opposite schoolhouse ....... 1,198.14 1,197. 54
206 | Copper nail in root of tree in center of grasgsplot at junction of roads . 1,107.16 1,106. 56
207 | Copper nail in root of oak tree at crossroads. .....oveieeerneenrivnenns J 202.57 1,201.77
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. Original | Adjusted
No. Description. elev%ltion. ele\J'ation.
. Feet. Feet.

208 | Painted spot on end of tile culvert at road intersection | 1,120.25 1,119.00
209 | Painted spotonsmall bridge.....o..ooiiiiiiieiioiniiaans .l 1,079.63 1,078.33
210 | Painted-spot on end of iron pipe at gate at road intersection..... . 1,068.18 1,068.22
211 | Painted spot on end of small bridge .....o..oooiiiiiiiiiiiiiiieaennnn. 1,071.60 1, 070. 60
212 | Painted spot on survey stone at crossroads . .....o.eiiiiiiiiiioiiaiiaaaat \ 1,099.30 1,098. 00
213 | Painted spotonsmall culvert. ... ....uiiiiiiimiin i i 1,167.02 1,166. 82
214 | Limestone on south side of road .. .....ooiioii it 1,258.64 1,258.34
215 | Copper nail in root of large oak tree at road tonorth.................... 1;217.27 1,216.77
216 Copdpcr nail in root of oak tree on north sideofroad .................... 1,225.87 No tie.
217 | Bridge near junction of roads. ........o..iiiiiiiiii i 1,057.88 No tie.
218 | Painted spot on stone in center of grassplot at junction of roads........ 1,075.57 1,075.07
219 | Ground at foot of mail-box post at entrance to house to west of road ...| 1,163.82 1,163. 62
220 | Painted spot on SMAall BriGge ....oeeieoeir e iaei e e caaeaans 1,107.83 1,107.73
221 | Small bridge at junction of roads. ... ...oc.ooiie it 1, 069. 70 1,069. 40
222 | Copper nail in root of oak tree at junction of roads 1,111.95 1,111.55
223 [ Culvert near turn in road . .....ve.iniueeeieanieiaeaci e 1,148.08 1,147.08
224 | Culvert leading t0 AT . ... ittt aaaaas 1,181.98 1,181.98
225 | Painted spoton culvertin valley ... ... ..o ioiiiiiiiiiii it 1,039.79 1,039.89
226 | Painted spot on northeast corner of small bridge at road to north....... 1, 006. 66 1, 006. 86
227 | Copper nail in root of large oak tree at southeast corner of crossroads ..| 1,205.46 1,205. 81
228 | Stone at foot of mail-box post opposite large brick house ............... 1,219.21 1,219.62
229 | Ground at foot of gatepost at entrance to oil well ....................... 1,236.45 1,236. 85
230 | Ground at northeast corner of foundation stone of schoolhouse......... 943. 57 943.57
231 | Painted spoton top of culvert ... . ... i 1,081.03 1,080. 93
232 | Copper nail in root of oak tree at junction of road 1,247.72 1,247,.52
233 | Copper nail in small bridge by privateroad .................. 1,134.34 1,134.04
234 | Painted spot on stone under corner of fence at road intersect! 1,220.18 1,220.10
235 | Painted spot on stone by stone bridge ......................ol. ] 1,071.14 1,071.00
236 | Painted spot on end of culvert at road intersection...................... 1,094.33 1,094.20
237 | Painted spot on stone at road intersection............................. 1,138.86 1,138.70
238 | Nail in root pf elm tree 150 feet southof house.............coooiiiein.o. 1,014.10 1,014.00
239 | Copper nail in root of oak tree 800 feet east of house..................... 1,126. 68 1,126.48
240 { Copper nail in root of large oak tree at Crossroads ............ccemuunnnnn 1,249.24 1,249.04
241 | Ground at foot of fence post at corner at sharp turn in road............. 1,217.81 1,217,562
242 | Copper nail in root of locust tree at junction of roads................... 1,126.65 1,127.15
243 | Painted spot on floor of small bridge ... ....ocooioiiiiiiiiiiiiiiiiL. 1,064. 56 1,064. 76
244 | Copper nail in telephone post opposite coal works....................... 1,028.77 1,028.97
245 | Painted spot on brid%e at junction of roads............o ol 1,026.16 1,026.26
246 | Painted spot on small bridge................ 1, 055. 22 1, 056. 42
247 | Painted spot on stone culvert... 1,097.31 1,097. 56
248 | Copper nail in'root of oak tree.... 1,189.63 1,190. 00
249 | Painted spot on white limestone at foot of telephone pole.. 1,242.61 1,242.71
250 | Stone in center of grassplot at road intersection ........ 1,161.77 1,162.17
251 | Painted spot on end of small culvert.......... . 1,077.29
252 | Painted spot on wooden culvert... 1,228.83
253 | Copper nail in root of oak tree. . 1,304. 68
254 | Stone in center of grassplot ... No tie.
255 | Painted spot on small culvert......... No tie.
256 | Painted spot on stone at end of culvert. No tie.
257 | Copper nail in root of locust tree...... No tie.
258 | Painted spoton stone........... No tie.
259 | Painted spot on small bridge . 982.78
260 | Painted spot on small bridge . 1,038.80
261 | Painted spot on small bridge ............. 73. 1,073.59
262 | Ground at foot of mail-box post at private road.. 8 1,209. 84
263 | Painted spot on small bridge ..........ooioiiiiaiiiiil, . 1,036. 56
264 | Painted spot on small bridge 25 feet east of road intersection 1,092.60 1,091.20
265 | Copper nail in root of maple tree at road intersection ...... 1,233.46 1,232.00
266 | Ground at foot of mail-box post....ceeveeeiiiiaaao 1,178.85 1,178.35
267 | Copper nail in small bridge........... 1,037.55 1,036. 60
268 | Crosscut in stone in center of grassplot. 1,3356.40 1,335.40
269 | Painted spotonstone.........c..coeiieenn.. 1,338.63 1,338.43
270 | Copper nail in root of hickory tree at crossroads.. 1,265.34 1,255.14
271 | Cross cut in survey stone at junction of road to eas 1,258.99 1,258.49
272 | Painted spot on end of iron pipe at stream ...... 957.63 956. 63
273 | Ground at foot of mail-box post at private road 1,142.30 1,141.30
274 | Copper nail in bridge in valley .............. 1, 090. 69 1,089.70
275 | Painted spot on pipe line at stream crossing . 1,030.17 1,081.17
276 | Painted spot on'small bridge in valley ... 974.78 974. 98
277 | Nail in small bridge .........coiiiiiiiiaiii .t 1,082.93 1,081.18
278 | Ground at foot of mail-box post in front of house 1,194.28 1,194.53
279 | Painted spot on bolthead of iron bridge ...... 982.03 982.03
280 | Square cut on southeast abutment of iron bri 969. 46 969. 46
281 | Square cut on southwest abutment of covered br: .. 926. 87 926. 68
282 | Copper nail in root of oak tree at private road to south 1,239. 58 1,239.18
283 | Root of oak tree opposite house at road intersection ... 1,226. 68 1,225.93
284 | Root of oak tree at road intersection................ 1,233.92 1,232.91
285 | Cross cut on stone at crossroads near schoolhouse.. 1,257,72 1,256. 42
286 | Painted spot on small bridge in valley ............... 1,012.11 1,012.11
287 | Painted spot on iron bar at intersection of private roa 1,183.18 1.183.20
288 | Cross cut in stone at road intersection...:.. P, 1,228,26 1,228.00
289 | Painted spot on west end of culvert 1,019,.31 1,019.31
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No. inti Original | Adjusted
Description. elevation. | elevation.
' Feet. Feet.

290 { Painted spot on end of culvert at private road towest ............... .. 1,198.95 1,198.95
291 | Painted spot on east end of culvert.................oeoll 1, 060. 90 1,060. 90
292 | Ground at center of road opposite private rond 1,267.05 1,257.05
203 | Ground at foot of mail-box post at road to west 1,299.73 1,299, 73
294 | Painted square on head of spike in bridge ....... . 1,119.21 'lylls. 70
295 | Painted spot on bridge at junction of roads ............ 1,091.76 1,001.16
296 | Stone in center of grassplot....... ...l 1,314.14 1,313.34
297 | Copper nailinrootof oaktree...............o.oo.ioel 1: 366. 30 1,365.20
298 | Copper nailin root of oak tree........oooiiiiiiniiaaae. 1,345.14 1,343.84
299 | Painted spot on floor of small bridge ...........ooivvnn. 1,066. 85 1, 066. 86
800 | Painted spot on limestone ...o.vencineiiiiiiiiieinaennans 1, 286. 46 1.: 286. 46
801 | Painted spot on end of stone at culvert................... 1,187.86 1,187.86
302 | Square cut in stone in grassplot ..........o.oiiiiiiiat 1,101. 48 1,101.48
303 | Copper nail in end of weoden culvert.................. 1,337.18 l’, 336. 08
304 | Square cut in stone on north side of road ..... 1,816.10 1,314, 80
805 | Painted spot on stone at foot of telephone pole. 1,316.45 1,315.10
306 | Painted spot on floor of small bridge ..............c.... 1,070. 90 1,070.90
307 | Square cut in northeast abutment of covered bridge... 1,039.33 1,039.33
308 | Cross eub ON SEONE. ..vvvieiineeerieeneiiinierenaanans 1,077.78 1077 78
309 | Copper nail in southwest abutment of covered bridge . 1,067.90 |  1.067.90
810 | Cross cut on sontheast abutment of covered bridge....... 1,084. 08 1,084.08
311 | Square Cut iN SLONE ... .cvuireeiiieenineeanaarenannan L.l 1,149.82 1,150.07
312 | Painted spot on end of culvert ................. e 1,345. 92 1,346.00
313 | Painted spot on large limestone . e, 1,138.75 1,138.00
814 | Square cutinstone.......... 1,139.44 1,139.24
815 | Copper nail in root of oak tree. 1,236.23 1,236.23
316 | Painted square on small bridge....-=====. ... ..... 1,130.18 1,130.32
317 | Painted spot on rail fence on west side of road ..... 1,278.06 1,278.20
318 | Copper nail in small bridge......................... 1,161.28 1,161.03
319 | Stone in center of grassplot ceeeeeedd 1,124.42 1,124.12
320 | Painted spot on northwest abutment of iron bridge ................. ... 1;094.79 1,094, 49
321 | Copper nail in ro0t 0f tre€ «..ovveennvinn i 1,268. 68 1,268.23
322 | Painted spotonsmall bridge .....ooovnii i 1,246.23 1,245.78
328 | Nailin end of CUbVert. .. cou ot ie e 1,125.19 1,125.19
324 | Paintedspoton smallbridge.........oooiiiiiiiii i 1,150.05 1,150.05
325 | Painted spot on end of log at entrance to barn ... .. .| 1,268.68 1,268.68
326 | Copper nailinend ofculvert..................... 1,129.74 1,129.74
327 | Copper nail in root of oak tree. . 1,297.69 1,297. 69
328 | Stonein center of grassplot ... ... ...l 1, 311. 62 1,811.62
329 | Stone in center of grassplot ... ... 1,266.91 1, 206. 91
330 | Painted spoton end of culvert.......oooouiiiiiiii il 1,111, 46 1,111.16
831 | Ground at foot 0f MATI-DOX POSt. <. u ettt 1,270.76 1,270. 56
332 | Copper nail in west end of wooden culvert .........cocciiiiiaiiiniaioa., 1,318.20 1,317.80
333 | Painted spot on HMeStONE «..u.iueee et aiaaaaas 1,113.41 1,112.76
834 | Square cut in northeast abutment of covered-bridge -.........c..oo.... 1,018.84 1.018.14
335 | Painted spot on small culvert e ettt 1,052. 33 1,051. 53
336 | Copper nail in small bridge ... e e eeeeeteeene e 1,086. 90 1, 086. 00
337 | Painted spot on small bridge. ... . ... . il 1,127.60 1,126. 60
338 | Painted spot on stone under rail fence........ ..ol 1,230. 32 1,230. 32
339 | Floor of small bridge 1,165. 60 1,165. 40
840 { Cross cut in stone at road 11,184.28 1,183. 83
341 | Copper nailin root of 0aKtree. . oovveeenmoin i 1,278.89 1,278, 89
342 | Ground at foot of MAil-DOX POSt. . cveemim i 1,164.98 1,164. 98
343 | Copper nail in ro0t 0f 08K treC. .. .veeierieireiiae i, 1, 058. 60 1,058. 40
344 | Painted spot on end of wooden culvert ...... ... 1,149.72 1,149.72
345 | Cross cut in stone at road intersection........ ...l 1,034.43 1,034.13
346 | Square cut in southeast abutment of covered bridge .................... 1,019.51 1,019.11
347 | Copper nail in root 0f J0CUSEEree. . «veeeeeeeiieii i 1,188.79 1,188.79
348 | Ground at foot 0f Mail-DOX POSt. .. ovn et 1,241.14 1,241.14
349 | Painted spot on stone at road intersection........ ..o 1,099. 81 1,099.81
350 Copper nail in root of oak tree.... ...l 1,057.89 1,057.89
351 | Painted spot on stump in center of grassplot. . 1,193. 59 1,193.39
352 | Painted spot on large rock 1,289.79 1,289.04
353 | Copper nail in root of tree. .. 1,844.41 1,343.41
354 Corper nail in 100t Of tre6. .« envuie e 1,040.57 1,039.72
355 | Painted spot on southeast abutment of covered 1,002.30 1,001.55
356 | Square cut oniron bridge....... ...l 1 1,0064.18 1,0063. 60
357 | Painted spot on small wooden bridge........o.oeeuiiiiiiiiiiiii 1,046. 47 1,045, 00
358 | Painted spot on floor of small bridge .......... ..ol 1,197.33 1,196.93
359 | Ground at foot of post of milk stand at road intersection................ 1,244.55 1,244.55
360 | Root of oak tree atprivaterond. .. .. ... ... iiiiiiiii 1,242, 42 1,242.42
361 | Painted spot on end of foundation log of schonlhouse .................. 1,061.02 1,061.02
362 | Foot of mail-box post at privateroad............ociie il 1,252.19 1,252.19
363 | Ground at foot of telephone pole at junction of roads..............oou.e. 1,249.78 1,249.78
364 | Copper nail in fence post on sumMMit.....o...ooeiiiiiiiiii 1,263.02 1,268.02
365 | Copper nailin end of log at junction of roads ........ccovvvineeniiiiln 1,092.04 1,092, 04
366 | Painted spot on limestone at junction of roads.........oocoiiiiii. 1,084.33 1,084.33
367 | Ground at foot of fence post at road tonorth ...l 1,133.96 1,133.96
368 | Ground at foot of telephone pole at junction of roads ............c...... 1,097.58 1,097.38
369 | Ground at foot of twin walnut tree at turninroad ......ooomiiiil 1,218.19 1,217.89
370 | Bridge opposite schoolhouse at junction of roads.....cooeeveenennnniann. 1,036. 46 1,036.26
371 1,079.64 1,079. 64

‘East end of culvert at north end of wood ......oeeiaemiaiianiiiiain,
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Original | Adjusted

J. oseripti
No. Description. clevation. | elevation.
Fect. Feet.
372 | Painted spot on stone oneast end of eulvert........... ... ............. 1,052.99 1,052.59
373 | Cut on sandstone at end of culvert at crossroads............. 1,244. 66 1,244
374 | Painted spot on small bridge in valley....................... 1,093.91 1,093
375 | Painted spot on culvert et S 1,118.07 1,118,
376 | Copper nail in rootof oak tree at junction ofroads ............ . 1,000. 84 1, 000.
277 | Ground at foot.of mail-box post on summit opposite house .. .. 1,186, 00 1,184.
378 | Small culvertin turninroad..... ... . ... ... ... ....... | 1,155.88 1,154,
379 | Ground at foot ofémst at junction of roads. ..........o... ..ol . 1,345.18 1,843.
380 | Copper nail in end of culvert at junction of roads ......... . 967. 28 - 967

381 | Ground at foot of mail-hox post at private road..
382 | Painted spot on stone at entrance to private road

383 | Painted spot on stone at stream crossing....................... 0 1L,112.9 1,112.
884 | Painted spot on small culvert at private road to west.......... 4 1,063.04 1,062.
385 | Block of wood atmail-box post at junction of roads............. 0 1,042.34 | - 1,041,
386 | Top of culvertinsaddle. .. ... ... . .. i it . 1,017.8y 1,016.
387 | Top of stone stepping block at junction of roads................. . 1,015.81 1,015.
388 | Small bridgeatroad towest ... ..ol i 1,083.58 1,032,
889 | End of culvert atroad to west.. ... .oeiiiiii i i | 1,014.49 1,013.29
390 | Southwest abutment of covered bridge .......................... . 942, 23 940. 20
391 | Painted spot onfloor of small bridge...............ooiiillLL 1,116, 61 1,115.51
- 392 | Smalliron pipe on summit.............. ... = .. 1,361.20 1,360.20
393 | Copper nail in root of tree at junction of roads ................ .. ©1,304.46 1,303.46
394 | Painted spot on ground at foot of mail-box post at crossroads.. . ... 1,265, 93 1,264.73
395 | Copper nail in root of ouk tree at junction of roads................ 1,281,175 1,281.50
396 | Root of tree at entrance to house on summit ..........coooooooa... 1,226.00 1,225.40
397 | Ground at foot of corner post of fence at junction of roads ........ 1,272.57 1,272.57
398 | Root of tree at junction of roads....... ...l eeereenanan 1,808, 43 1,308.43
399 | Small bridge at junctionofroads.......... ... o il .. 985.95 985. 75
400 | End of culvertat coal bank ... .o . i ..} 1,074.54 1,074.54
401 | End of culvertatroad toeast. .. . .oooiii il 1,063.49 1,063.49
402 | Stone near oak tree at crossroads ......... . 1,200.15 1,200.15
403 | Painted spot on wooden bridge ............... 965. 90 965. 90

404 | Ground at foot of mail-box post at junction of roads

.. 0. ,210.
405 | Painted spoton top of summit........ooio il . 1,314.69 1,314.13
-406 | Northwest abutment of covered bridgein valley .................... L 1,021,97 1,021. 67
407 | Small bridge opposite house eastofroad................... ... . 1, 069. 62 1, 068. 62
408 | Painted spot on stone at-foot of signboard post at road to west.......... 1,156.15 1,155.85
409 | Copper nail in stump of post on northwest corner of junction of roads..| 1,253.82 1,253.32
410 | Painted spot on small bridge.............. ..o s 1,004.79 1,004, 04
411 | Stone at junction of roads......................... .| 1,241.40 1,240.90
412 | Ground at foot of mail-box post at junction of roads................. ..} 1,205.88 1,205. 88
413 | Northeast abutment of iron bridge in valley.........cocoveeiiiit. .. 821.75 821. 7!
414 | Painted spot on stone at junction ofroads.................ol...L .. 1,047.13 1,047.13
415 | Stone under rail of fence at junction of roads. .| 1,307.85 1, 306. 65
416 | Small culvertat house.................. ... 1,090. 62 1,089. 22
417 | Small bridge........... e eaeas 1,100:39 1,099. 00
418 | Boltof wire fence at junction of roads ............ 1,326.48 1,324.98

419 | Stone in center of grassplot at junction of roads....
420 | Ground at foot of mail-box post at junction of roads .
421 | Copper nail in root of oak tree at junction of roads.
422 | End of culvert at junction of roads .................. .
423 | Copper nail in root of walnut tree at junction of roads.
424 | Copper nail in top of stump at junction of roads......................... 1,241.72 1,241.72
425 | Copper nail in root of oak tree at junction of roads...................... 1,246.34 1,246. 84
426 | Root of walnut tree at private r ad to sonth........ .. 5.

427 | Ground at foot of signboard post at junction of roads 1,012.34 1,012.34
428 | Painted spot on end of culvert opposite church 1,201.88 1,201. 88

Bench marks in Claysville quadrangle.

. T Original | Adjusted
No. Description. elevation. ele\J'ution.
Fect. Feet.
1 | Bronze tablet in northeast foundation of M. M. Hemphill’s brick resi-
dence, West Middletown.............. ... 1,332 1,832.105
2 | Copper nail in root of hickory tree northwest of road forks.............|  1,081.2 1,081.36
8 | Coppernail in root of sugar tree east of road opposite Barr’s coal bank. (I A 94k 63
4 | Bench cut on rock at west side of road at forks.................... ... 916.6 916.85
5 | Brongze tablet on large rock on eastside of road 360 feet south of bridge
over Brush RUD .. ... i 908 908. 410
6 | Bronze tablet on southwest abutment of covered bridge over Brush
2 I R 1,028 1,027.910
7 | Copper nail in root of sugar tree on west side of road at summit........ 1,301 1,301.75
8 | Bronze tablet at northeast corner of bridge abutment................... 975 975.81),
-9 | Square cut on northwest corner of bridge abutment .................... 981.8 981.78
10 | Square cut on northeast abutment of covered bridge at Taylorstown... 987 987.42
11 | Spike in milepost at Crothers; post reads ‘‘ 43 miles from Pittsburg”....J............ 1,049.61

~
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No.

| Bronze tablet on west abutment of covered bridge at forks of road..

i Original | Adjusted
Deseription. elevation. | elevation.
Feet, Feet.

Bronze tablet in northeast abutment of railroad bridge over Buffalo

L0 TS 1,011 1,010.798
Bronze tablet at corner of southwest foundation of E. T. Boonc’s resi-

dence north of station ... ... . 1,190 1,189.809
Spike in telegraph pole south of railroad opposite line connection of

Baltimore and Ohio and Pennsylvania railroads ............ 1,067 1,067,512

Square cut on bridge No. 31 of Pennsylvania Railroad near ju
connecting Hnes ... .. oo i
Coppernail in root of large sngar tree on side of road
Bronze tablet in southeast corner of foundation of H. W, Leeclr’s resi-
dence, Bufflo. ... coon ittt
Aluminum tablet in foundation wall,of public schoo!l
Square cut on abutmentof culvert at road forks ... ............
Square cut on south end of culvert; house tosouth ................t....
Bronze tablet on culvert abutment on east side of road near rond forks
Square cut on rock on west side of road .. ......oiiiieiiiiiiiiiii..

Square cuton limestone on west side of road gouth of watering trough.
Square cut on northwest abutmentof covered bridge at crossroads.
Bronze tablet in sandstone ledge to north of road house ............
Bronze tablet on step of entrance to church at Old Concord.............
Square cut in stone wall in front of J, L. Parkinson’s residence, Spatta.
Square cut on southwest abutment of covered bridge near crossroads. .
Bronze tablet on abutment at northeast corner of covered bridge over
Tenmile Creek ..o,
Top of iron plug opposite pumping station. .
Square cut on northwest wing wall of iron brldgc over Chartiers Creek .
Bronze tablet in east wall of brick schoolhouse .
Bolt in telegraph pole on west side of road opposn watering trough.
Copper nail in south end of watering trough on east side of rond.......
Bronze tablet in foundation at southeast corner of Bethel Church......
Square cut on northwest corner of small stone bridge ..............
Square cut on limestone ledge on east side of road................
Square cut on curb at foot of signpost ‘‘Hotel Day ™ ..............
Square cut on southwest abutment of covered bridge at forks....
Square cut on southeast abutment of covered bridge at forks.......
Square cut at northeast corner of railroad bridge No. 162 and road..
Square cut on rock at south side of track at east end of eut.............
Painted spot on southwest capstone of railroad bndgc No. 1656 over
connty road .
Bronze tabletin s
1
Square cut on southwest abutment of iron bridge.................
Copper nail in root of large sycamore tree 130 feet east of road forks
Bronze tablet in northwest abutment of iron bridge near schoolhouse. .
Square cut on rock on south side of road 300 feet from crossroads.......
Bronze tablet at southeast corner of foundation of schoolhouse..
Painted spot on bridge near road forks......... ... ...
Painted spot on-heavy limestone ledge north of road.............
Painted spot on stone at sharp bendinroad..........c............
Top of corner stone near forks of road...... - .-
Painted spot on stone north of road atforks.......................
Painted spot on culvert at forks of road south of pumping station......
Painted spot on culvert at forks of road just north of township corners.
Top of corner stone northwest of road forks.............
Painted spot on limestone ledge on south side of road.
Painted spot on limestone ledge west of road forks ...................
Painted spot on sandstone bowlder at northwest corner of roud forks...
Painted spot on stone south of road forks
Painted spot on wooden bridge (primary line)
Painted spot on wooden bridge.............
Painted spot on wooden culvert
Painted spot on corner of southwest foundation of schoolhouse..
Painted spot on culvert west of Samuel Davidson’s residence...
Ground at foot of milepost nWorthwest of crossroads.............
Painted spot on small wooden culvert at road forks................ooo.
Painted spot on floor of wooden bridge 150 yards south of schoolhouse. .
Painted spot on limestone ledge opposite schoolhonse...................
Painted spot on covered bridge 60 feet sonth of crossroads........
Painted spot on bridge floor near crossroads. .
Painted spot on southeast corner stone of carrigge house. .
Ground at foot of fence post 50 feet east of road tosouth ..........
Painted spot on stone west of road forks. ...l
Painted spot on small culvert south of crossroads..................
Root of lurge oak tree 40 feet west of road to north . e
Painted spot on stone by mail box at road forks.................
Ground atfoot of fence post on which the elevation is painted ..
Painted spot on stone 40 feet southwest of small house..............
Painted spot on sandstone howlder at southwest corner of crossroad
Painted spot on wing wall of culverton pike................. ...
Painted spot on wooden bridge 100 yards west of road crossing..
Painted spot on small bridge 20 feet northwest of road forks.............
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1,000. 192
978.02
938. 96
917.876

1,493.05

1,049.53
1,102.21
°1,297.50

1,104. 67
1,109. 69
1,248, 48
1,064.73
1,093. 06
1,045.74
1,211.80
1,355. 88
1,339, 23
1,367.76
1,070.20
1,082.77
1,244.36
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Bench marks in Claysville quadrangle—Continued.

OIL AND GAS; OHIO, WEST VIRGINIA, PENNSYLVANIA.

s Original | Adjusted
Description. elevation. | elevation.
. Feet. Feet.
Ground in front of gatepost southwest of road forks _.................... 1,129 1,128.84
Painted spot on bottom plank of fence west of road forks 1,311 1,311.48
Ground at foot of telegraph pole at east side of road fork: 1,364 1,364.17
Painted spot on stone at forksof road.................. 978 977.88
Painted spot on stone on north side of road at forks 940 939.77
Painted spot on stone southwest of road forks....... 1,264 1,264.19
Painted spot on stone west of road forks......... 1,181 1,180.90
Top of Washingtoncoal........................ L1791 ...,
Ground in front of telephone pole at road forks.... 1.037 1,037.24
Painted spot on base plank of fence east of road forks. 1,041 1,041.30
Painted spot on lower plank of fence opposite of road forks............. . 1,009 1,008.83
Painted spot on plank of fence on west side of road at forks............. 1,259 1,259. 47
Painted spot on small bridge south of road forks...................... .. 1,118 1,117.61
Top of coal in east bank of road east of schoolhouse..................... ,282 ..ol
Ground at foot of fence post northeast of road forks..................... 1,085 1,084.79
Top of Washington €oal. ... ... i iiiiiiiieiaeaaaas 1,050 1,050.09
Painted spot on small culvert on National pike at road forks. .- 1,094 1,094.33
Painted spot on plank of fence at road forks.................... [N 1,292 1,291.87
Painted spot on wooden bridge at road forks near tollgate. 1,051 1, 050. 90
Painted spot on plank of fence north of road forks...... ... 1,099 . 1,099.33
Square cut on sandstone at road forks ... ... ..o ool 1,322 1,322.53
Painted spot on top of fence post at road forks................o......l.. 1,350 1,349.86
Painted spot on stone pillar in corner of foundation of barn.. 1,320 1,320. 61
Ground at foot of telegraph pole on which elevation is painted......... 1,320 1,319.83
Ground at foot of telephone post on which elevation is painted......... 1,068 1,0068. 02
Painted spot on plank of fence northwest of road forks north of church. 1,333 1,333.20
Top of coal at road forks 1,200 1,199.67
Painted spot on coping stone of ge southwest of cros 1,037 1,087. 46
Ground on foot of post on which elevation is painted.... 1,324 1,323.98
Painted spot on root of red oak tree atroad forks................o.L. 1,358 1,358.12
Ground at foot of post on which elevation is painted............ . .. .. 1,334 1,334.25
Painted spot on fence plank south of road forks......_.. ... . ... ... 1,101 1,100. 56
Painted spot on small wooden culvert at road forks .......... ... .. ... 1,074 1,073.96
Top of limestone 1edge. . ..ooooun i i 1,149 ...
Painted spot on root of hickory tree 40 feet east of church............... 1,368 1,367.12
Painted spot on stone wall east of road forks..... ... oo 1,356 1,355.47
Painted spot on bowlder at road forks ..... .. ...l 1,395 1,394.58
Painted spot on sandstone bowlder atroad forks............... .. ... 1,145 1,144.70
Painted spot on root of oak lane to west ... 1,308 1,307.94
Painted spot on wing wall of covered bridge 1,099 1, 098. 95
Painted spot on rail of fence at road forks ........ 3,391 1,391.10
Painted spot on top plank of fence at road forks............ 1,162 1,161.561
Painted spot on sandstone bowlder by roadside opposite house e 1,223 1,223. 36
Painted spot on sandstone bowlder at road forks........ et 1,187 1,187.30
Painted spot on bowlder at road forks near signpost.................... 1,134 1,134.18
Paintechspot on stump at road forks ... ... o iiiiiiiiiaalL. 1,278 1,278.35
Painted spot on small woodenculvert. . ... ... ... iiiiiiiiiiiiiia.. 1,291 1,290.93
Painted spot on sandstone bowlder northeast of road forks.............. 1,063 1,063. 22
Painted spot on small bowlder at road forks 1,164 1,163.76
Ground at foot of signpost . ............ ... ... . 1,386 1,386.35
Painted spot on sandstone bowlder at rodd forks.................... ... 1,082 1,081.71
Ground at foot of telephone poleat road forks . ........coviiiiiiiiai. 1,398 1,397.93
Painted spot on sandstone bowlder at corner of yard.................... 1,071 1,071.26
Ground at corner post of yard northeast of road forks............... ... 1,436 1,436.26
Painted spot on plank of fence opposite road forks. ...... ... . ...l 1,028 1,027. 56
Painted spot on small wooden bridge 100 feet west of crossroads........ 1,151 1,151.16
Painted spot on sandstone bowlder at road forks.......... 1,304 1,304.25
Painted spot on gas pipe on norta side of road at forks ................. 1,298 1,298.45
Ground at foot of signpost at road forks................. 1,119 1,118.11
Painted spot on culvert at crossroads................... 1,282 1,281.53
Painted spot on limestone by oak tree east of crossroads 1,301 1,301.41
Painted spot on rock at forks west of Mount Hop.: Church.. . 1,252 1,251.93
Painted spot on abutment of small bridge............... . 883 883.03
Center of road at topofrise..............ooia . . 1,287 |oeeoi..o....
Painted spot on limestone ledge at road forks 1,099 1,099.58
Copper nail in stump at road northeast of Manchester schoolhouse..... 1,304 |eeeei......
Painted spot on root of water oak tree at road forks 1,031 1,031.74
Painted spot on small bridge north of road forks...........oo.o..ooiao.. 979 979. 20
Painted spot on abutment of stone arch bridge ............... ...l 1,070 ‘1, 069.49
Top of derrick floor, ol Well. .. ... oo i aes 1,039 1,039.27
Painted spot on limestone ledge. ... ... .ol 1,251 1,251.28
Top of rise at center of road south of schoolhouse....................... 1,250 |.ciieiannnan
Painted spot on root of white oak tree at road forks.......... ... 939 938. 66
Painted spot on stump at road forks. .. 1,222.6 1,222.62
Painted spot on stone at road forks ... . 1,285 1,285. 53
Painted spot on plank of fence by bar e 1,321 1,321.30
Painted spot on small wooden bridge.......o.oooiiiiiiiiii it 997 997. 38
Painted spot on bridge south of road forks ......... ... ... olll 979 978.74
Painted spot on large sandstone under fence Corner .......ooaeevieeiefoniin i ionn..
Painted spot on sandstone by corner of fence at road forks ............. 1,316 1, 3i6.44
Painted spot on large sandstone by gate opposite schoolhouse........... 1,309 1,308, 63
Painted-spot on large limestone in middle of crossroads. ........c....... 1,251 1,250. 59



APPENDIX.

Bench marks in Claysville quadrangle—Continued.
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it Original | Adjusted
Description. elevation. | elevation,
Feet. Feet.
Painted spot on large limestone by gate on south side of road forks 1,295 1,295, 52
Painted spot on large sandstone on north side of crossroads . 1,043 1,042. 64
Painted spot on stump by yard fence at crossroads........... 1,262 1,261.78
Painted spot on gas pipe at road forks.................o. 1,333 1,333.15
White spot on bridge. ... ..ot 1,084 1,084. 06
White spot on large square stone opposite old tollgate at road for 1,811 1,311.45
Painted spot on small culvert at rond forks................. ... 1,289 1,289.28
Painted spot on small culvert at road forks.................... 1,045 1,044. 71
Ground at foot of signpost in grass plot at rond forks........ 1,083 1,031.65
Ground at foot of telegraph pole at rond forks............... 1,102 1,101.07
Ground at foot of post on which elevation is painted........ 1,380 1,379.12
Painted spot on small stone at junction of roeds............. 1,319 1,319
Ground at foot of mail box west of road forks.:............... 1, 339 1,339.10
Painted spot on gas pipeat road forks.............. ... 1,043 1,043.12
Painted spot on stone by watering trough near road forks 1,268- 1,268.58
East rail of Washington and Waynesburg Railroad at road crossing at 1,052 1,051.55
Dunns Station.
Center of road at topof hill............. ... .ol . 1,276 1,276
Painted spot on west end of hridge over railroad at West Union. . 1,263 1,263. 05
Painted spot on stone at road forks...............oll 1,135 1,135.27
Painted spot on sandstone ledge at road forks............ 1,433 1,483.12
Painted spot on bridge between road forks... 1,074 1,074.43
Ground at foot of signpost at crossroads. . 1,341 1,340.63
Painted spot on plank of fence at road for . 1,394 1,304.18
Ground at foot of Ross’s mail-box post at crossroads......... . 1,442 1,441. 69
Ground at foot of fence post on which elevation is painted.. 1,206 1, 206. 40
Ground at foot of teleﬁhone ‘pole opposite schoolhouse...... 1,250 1, 250.37
Ground at foot of thick post north of road forks............. 1,390 1,389, 60
Ground at foot of telephone pole south of road forks........ 1,119 1,119.03
Top of coul bed opposite schoolhouse. .......oooouiieanan.. 1,076 1,076
Painted spot on small stone on ground at foot of fence post. 1,329 1,329, 31
Painted spot on floor of bridge 1,160 1,160, 32
Painted spot on floor of bridge 1,102 1,102
Painted spot on large sandstone at road forks............ 1,325 1,325.12
Painted spot on stone at foot of fence post nt road forks....... 1,062 1,061.62
Painted spot on sandstone at road forks opposite big red barn. 1,323 1,323.04
Puinted spot on stone at road forks...... e 1,416 1,416.34
Painted spoton top of fence post ut road forks. ... 1,402 1,402, 33
Ground at foot of telephone pole at road forks............... 1,369 1,368.75
Painted spot on root of red-oak tree at road forks...... 1,146 1,145.97
Painted spot on ground atgatepost..... ...l 1,374 1,873.69
Painted spot on ground st foot of telephone pole at road forks. 1,133 1,132.77
Painted spot on stone step of Plant’s store.................... 1,106 1,105.19
Painted spot on floor of bridge........ ... 1,195 1,194.77
Painted spot on bridge near house of George Sprowls...... 1,059 1,058. 69
Painted spot on limestone bowlder in road forks... . 1,150 1,150. 30
Painted spot on foundation stone at corner of barn 1,332 1,331.74
Painted spot on plank of funce west of road forks....... 1,337 1,337.18"
Painted spoton bridge......... ...l 1,095 1,094.70
Painted spot on stone south of road forks....... e eeeeeeiaeaen 1,415 1,414. 69
Painted spoi on ground by post on which elevation is painted.. 1,238 1,237. 63
Painted spot on wing wall of bridge ............................. 1,016 1,016. 33
Painted cpot on top of post at road forks. . 1,106 1,105.70
Painted spot on stump at road forks........oo.ooiiiiiiiiiiiiae... 1,372 1,372.38
Painted spot on fence plank northwest of road forks.............. 1,393 1,392, 68
Painted spot on plank north of road forks ....................... 1,407 1,406. 76
Painted spot on stump at road forks 1,348 1,347.66
Painted spot on stone wall at road forks......o.oviiiiiiiiinneiiai e 1,096 1,096.47
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McGuigan farm, well of, log of............ 136-137
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MeclIntire, R. M., wellof....................
McIntyre pool, description of.
McKim, John, well of, logof................
McLean,J. F., well of, logof...............
MecNary, James, wellof...................
Mahoning sandstone, character and distri-
butionof.................... 80

Mansfield syncline, location of .............. 53-54
Maps, construction of ...................... 23-25
Martin, James, well of, log of............... 112
Martin farm, well on, log of .... 109

Meigs coal, character and distribution of.... 87,

89,91,93,94,97

positionof ....... ... ... ....... 91,94,97

use of, as key horizon.................. 27-28
See also Sewickley coal.

Mercer coal, character and distribution of..- 82

Metcalf farm, well on, logof .._............. 110

Middle Kittaning coal, character and distri-
butionof.................... §1,89, 96
Middle Washington limestone, character
and distribution of.._ ... ... 74,149,
151, 152-153, 155-156, 158-159, 161, 164,
168-169, 171-172, 174-175
Miller, D. C., wellof, logof . ...._.........
Mingo syncline, location and description of. 29
Monongahela formation, character and dis-
tributionof ........ .. ... ..... 67,
68-71, 116, 128-130, 153-154
Moore, John, well of, logof................. 144
Morris Township, Pa., detailed geology of. 172-175

Morrow, Emma, well of, logof.._.......... 102
Morrow heirs, wellsof .................... 102-103
103

Mount Pleasant Township, Pa., detailed

geology of ................... 127-130

Mountain sand, occurrence of.........._ ... 112

Munn, M.J.,, workof. ... ... .. .. ........ 10

N.

New Cumberland anticline, location and
deseriptionof................... 28
oilin........._............ 34
Nicholsou farm, well on, log of.. .. . 105

Nineveh coal and limestone, churactcr and
distributionof.............. 78-79,173

Nineveh synctine, location and description
of o . 53

Nmeveh Thirty-footsand,character and (llS—
tribution of 85

North Fayette Township, Pa., detailed geol—

O8Y Of oo e 116

North Franklin Township, Pa., detailed

geology of. .. ................ 170-172
0.

Oil, accumulation of. ... ... ... ... 15-16,17-21
occurrence of, theory of................ 11-21
originof.... ... ... ..., 13
percolationof . ._...... ... . ...l 14,16
See also Sandstones, oil-bearing.

Oil pools, descriptions of....... 34-36,46-47, 58-62
distribution of, plate showing. . 26

Oil wells, location of, maps showing
. Pocket (Pls. VI, IX, XIII)
Owens, John, wellof....................... 102

139-140-

Palmer, J. L.,
Parkinson farm, well on, log of..
Parr, S., well of, log of. ..
Peterson farm, well on...

wellof ... ..o, 108
137-138
. .. 104
105-106, 132-133
132-133

95,98,99,105, 108,110-112, 114~
: 116, 119, 122, 126-127, 131,154
contour map of....... Pocket (Pls. ITI, VII)

deseriptionof.. ... . ... ... ..oil.. 28
formations above, description of....... 79-86
formations below, description of....... 68-79
positionof. .. .. ... ... 88,

91,92,94,98,119-123,125-127,129, 132-144
structure of maps showing.............

. Pocket (Pls. I1I, VII)

use of, as key horizon....... 27-28, 38-40, 50-51
Pittshurg limestone, character and distri-
butionof..........ooooiiiiiit

Point Lookout oil pool, description of......
Pottsville formation, character and distri-
butionof........... ...l 82-83

formations below.......................
Price farm, well of. ...
Prospecting, results of. .

Prosperity limestone, character and distri-
bution of........... 77,157-158,166,170

position of 49
R.
Rea, J. V., well of, log of . ......... s 137
Redstone coal, character and distribution
L) 69,118-119,122
Reinhart, M., well of, log of................ 103
Rider coal, character and distribution of... 119
Roberts, F., well of ..._................. ... 104
Robinson Run, sectionson............... 167,169
Robinson Township, Pa., detailed geology
of Ll 116-117
Rocks, character and distribution of....... 68-86
Rocky Run, oil prospectson............... 64
Roger coal, character and distribution of... 81,
88-89, 90,95, 96,105
Russell, William, well of, log of............. 141
S.
Salt sand, character and distribution of... 82-83,
100,102, 103,110-112
fluids in............ooool 16
gasin................... D 33,36~37,44,62
positionin............ 117,120,123,129, 132-146
Salt water, occurrence of....... 35-36,58,61,63,64
source of ... ...l 17
Sands, oil. See Sandstones, oil-bearing.
Sandstone, originof................. .. ... 18
Sandstones, oil-bearing, characterof.......° . 12
depthof... ... ... . ... 12
measurement of.................. 29-30, 51
diagrammatic section of, explanationof. 15-16
plate showing. . .................... 16
extent of......
mapping of. ..
names of ... . ...l
occurrence of...... Neeeae e 33,43-45
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. Page. . Page.
Sandstones, percolationin .............. ... 14 | Studa, John, well of,logof.............. ... 135
positions of, mapping of................ 23-25 | Sunbury shale, character and distribution
structure of........ N 12 . Of e i 84
Sankey farm, well on, log of .............. 134-135 | Swearinger, D. W., well of.................. 101
Sapp, Joseph, well of, record of............. 31 "
Scott, James, well of, log of ... .. .. 140 .

Scott heirs, well of, log of....... .. 142-143
Sedimentary rocks, depositionof........... 19-21
Sewickley coal, character and distribution
1S S 69,118,121,125-126
position of........ ...l 38,119, 122,126,127
use of, as key horizon....... Lo
Shale, origin of . .....oo..olens.. eee. 18
Sixth sand, occurrence of et 86
Stentz, J., well of .............. .... 101
Smith, Alexander, well of,logof........... 110

Smith Township, Pa., detailed geology of. 117-120
Somerset syncline, location and description

L) S 29
South Franklin Township, Pa., detailed
geology of ....oooiiiiiiiiaens 170-172
South Strabane Township, Pa., detailed
geology of ...t 153-154
Southerland, J. W., wellof................. 108
Sparta coal, character and distribution
of...... 77,154,166-169,170-171,173-174
Squaw sand, occurrence of . . ... 110-111
[ ] U5 44
_position of........ 120,124, 132-136, 141-142, 144
Steubenville quadrangle, area and location
03 9,26
bench marksin.................. see.. 176181
Berea sand in, map of ...... Pocket (Pl. VI)
map of, discussion of.._............ 33-36
convergence in 30-33
determinationof............... - 99-109
map showing............ Pocket (P1. IV)
gasfieldsin ... ... 35-36
gas wells in, location of, map show-
137 A Pocket (PL. VI)
geologic section (general) in............ 67
geology, detailed, of ................ ... 87-98
geology, general, of ..................... 26-37
key horizons in 27-28
map showing........... Pocket (Pi. III)
mapsof................ Pocket (Pls. III, VI)
oil poolsin........ooiiiiiiiiiiilL 33-36
oil sandsin...................oll 9,33
oil wells ‘in, location of, map show-
ing...ooviiiininiains Pocket (Pl. VI)
ToCKS Of .. oo i P 27
plate showihg. ...t 30
structure in...... .. coiiiiiiiiiiiiaon. 28-29
topography of. .. 26

wellsin............

Stevenson, R. E., well of, log of............ 146
Stewart, L. E., well of, log of............... 135
Stratigraphy, descriptionof................ 67-86

plate showing. ... ...l 30
Stray-Stray sand, character and distribu-

Taylor Brothers, well of, log of

Taylorstown, sections near.....

Thirty-foot sand, occurrence of
oilandgasin............ R T,
positionof............ 117,120,124, 130, 139-146

Turkeyfoot pool, description of ... _........ 34
U.

UﬁCO‘I][OI]I]ftY, between Mississippian and
Pennsylvanian, occurrence of ... 83-84

Uniontown coal, character and distribution
............. 70~71, 91,94, 96-97, 118,
121, 125-126, 152, 154, 157, 162-163, 165
position of........... 38,91,97,119, W2,126,127

‘Upper Kittaning coal, character and dis-
tributionof..................... 81

Upper Washington coal, character and dis-

tributionof................... 76-77,
154-155,158,160, 164, 166-168, 170-174

Upper Washington limestone, character and

distributionof................. 7576,
149, 153-155, 160, 174
map of.... ...l Pocket (Pl. X)
discussionof........................ 52
position of, map showing.... Pocket (Pl X)
sectionof...... ... ... ...l 167
structure of, map showing....Pocket (Pi. X)
use of, as key horizon._................ 49-50
V.
Vance, J. 8., well of, log of ............... ... 143
Ww.

Wallace, Mary, wellof ......_............... 100
Warwick, 8. E., well of, logof.............. 102
Washington anticline, gasin.._............ 63
location and descriptionof........_.... 52-53
oilmear................ooillLl 58,59, 64-65

Washington coal, character and distribu-
tionof.............. 73,96-97,124-125,
149-150, 151, 153, 155, 159, 161-165, 172
positionof........... 49-50,97, 125,127,128, 129
use of, as key horizon.................. 39,50

Washington County, Pa., detailed geology of
114-131, 149-175
‘Washington formation, character and dis-

tribution of 67,
71-76,117-118, 1 0,153
Washington sandstone, character and dis-
tribution of..... . 72-73
Washington-Taylorstown oil pool, descrip-
tionof.. ... 58-61
Water, salt. See Salt water.
Watt, J. S, wellof. ..., 103
Waynesburg coal, character and distribu-
. tionof........... 71,93,96-97,118,121,

125,150, 151-152, 153, 156, 159, 162, 165
position of ... 39,50,97,119,121,125,127,129,131
sectionof......... et e 71
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Waynesburg “A” coal, character and dis- Wells, T.J., wellof, log of......ccceieean... 101

tributionof ............o. ... 72, | Wells Township, Ohio, detailed geology
121,150, 151-152, 153, 156, 159, 162, 165 of ... 93-94
positionof. ... ...l 125,127,128,129 | Wellsville quadrangle, wells in, logs of.... 107-108

Waynesburg ¢‘B’’ coal, character and dis- West Finley Township, Pa., detailed geology
tributionof........... ... 72, (o) 165-169

. 151-152, 153,156, 159,162,165 | West Middletown syncline, location and de-
position of. ... . il 128,129 seriptionof ... ... ... ... 54
Wayneshurg sandstone, character and dis- oilin_....... e eeeaeeaaaaa. 47
tributionof........... ... ... 71 | Westland dome, location and descriptionof. 41

Wells, depth of ... .. .. 13,23-24 | Wintersville terrace, location and descrip-
logsof.. ..o, 99-113,132-148 tiomof..........olll 29
sections of, plate showing._............. 52 oil pool on, description of 35
See also particular wells; Oil wells; Witherspoon, Samuel, well of, log of........ 188
Gas wells, Wright, Sophie, well of, record of........... 32



