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OUTLINE OF PAPER.

Topography.—The field is bounded on the northwest by the long straight crest
of Pine Mountain, on the southeast by the somewhat similar crest of Cumberland
Mountain. Between these an irregular series of mountains with broken and
irregular crests rises to a height of 3,400 feet above tide, or over 2,000 feet above
the main drainage line of the basin. The main streams have developed some bottom
land, but the smaller tributaries are generally flowing in narrow V-shaped canyons.
The slopes are generally steep and heavily timbered.

The elevation of this field varies from about 980 feet above tide at the point
. where the Cumberland River leaves the basin at Pineville Gap to over 3,400 feet
above tide in the highest points in Black and Cumberland mountains. The drainage
of most of the basin is entirely into the Cumberland River, either through the three
forks, Poor, Clover, and Martins, which unite at Harlan to form the Cumberland
River, or through the smaller tributaries of the Cumberland, of which Wallins,
Puckett, Yellow, and Clear creeks are the principal ones below the forks.

Stratigraphy.—The rocks exposed in this basin belong, as far as recognized, to
the Pottsville group of the Pennsylvanian series (Coal Measures). They have a
thickness of about 4,000 feet. The lower third of the rocks, which are below
drainage in the center of the basin, are mainly sandstones. The upper two-thirds
are shales and sandstone in about equal proportions. For the convenience of
mapping, the upper two-thirds have been divided into the following formations,
. the formation lines usually being drawn at the bottom of some important coal or
at the top of some traceable sandstone: Bryson formation, Hignite formation,
~ Catron formation, Mingo formation, Hance formation, and Lee formation. The Lee
formation is believed to correspond to the Lee as defined by Campbell and Keith.
These formations and a number of the more important sandstone beds which have
been named as members are shown on the map. g '

Structure.—The geologic structure is that of a flat-bottomed U-shaped trough
or syncline. The axis of the syncline is almost parallel to the Cumberland River,
and the rocks rise with low dips from either side of this axis nearly to the edges of
the basin, where they are sharply upturned in Pine and Cumberland mountains.
Transverse folding is very slight, except in the neighborhood of Middleshoro and
Pineville, where a belt of faulting and crushing crosses the basin. The upturning of
the strata along Pine Mountain is due to a major overthrust fault on the north side
of the mountain. The upturning in Cumberland Mountain is due to the fold on the
east known as the Powell Valley anticline. Through the greater part of the bottom
of the basin the dip does not average more than 100 feet to the mile.

. . 9



‘10 CUMBERLAND GAP COAL FIELD, KENTUCKY,

The coal.—The development of the coal is confined to the western part of the
field studied, mainly to the west of Middlesboro, in Claiborne County, Tenn. In .
that part of the field exploration has shown thirteen coals of workable thickness and
quality. Of these, eight coal beds at present are commercially mined. These vary
in thickness from 4 to 6 feet. Nearly all of these beds have one or more partings.
The coal of the eastern part of the field has been little tested, and knowledge of it is
derived largely from natural exposures, a few small country banks, and a small
number of facings. In the eastern part of the field, around Harlan, one coal with a
thickness of about 4 feet has been shown to have an area of probably 100 square
miles. Above this are usually from one to three other coals, which are locally
workable, and may be worked over a large area in that part of the district. Between
the Harlan district and the Middlesboro district from one to three workable coals
underlie most of the area. The Harlan coal as a rule is not as badly split up with
partings as the coals above Middleshoro. In quality these coals compare well with
the Westmoreland gas coals of Pennsylvania. Some of the coals at Middleshoro are
successfully coked, and doubtless most of the coals of this area are of the same
character. In percentage of moisture, ash, and sulphur these coals show a purity
equal to probably the best of the Appalachlan coals.

FErploitation and development.—Development in this region has heen going on
gince about 1892, as previous to that time there were no railroad connections. Now
the field is connected with Louisville and Cincinnati by the Cumberland Valley
Branch of the Louisville and Nashville, and with Knoxville by the Southern Railway.
The output has grown until it reaches from 600,000 to 1,000,000 tons a year. Its
nearness to the iron-ore beds of Virginia and Tennessee has led to the establishment
of a blast furnace at Middlesboro; and as a result of the cheapness of fuel and the
presence of the raw material other industries have rapidly sprung up. The larger
portion of this field is as yet without railroad connections, but present indications
are that the Southern may soon build a branch road up the Camberland River to
Harlan, allowing the development of the eastern part of the field, while railroads
now building will open up the portion of the field in Campbell County, Tenn., in
1905 or immediately thereafter.
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GROLOGY AND MINERAL RESOURCES OF A PART OF THE
CUMBERLAND GAP COAL FIELD. KENTUCKY.

By G. H. AsuLEY and L. C. GLENN.

INTRODUCTION. -
LOCATION OF FIELD.

The Cumberland Gap coal field lies in Bell and Harlan counties, in the
southeast corner of Kentucky and in Claiborne and Campbell counties, Tenn.,
and extends in a general northeast-southwest direction hetween Pine and
Cumberland mountains from Fork Mountain on the southwest to the heads of
Poor and Clover forks of Cumberland River on the northeast. As defined in
this paper, it has a total length of about 90 miles and a width of from 15 to 20
miles. (See Pl IL)

In this paper is descmbed only the central part of the basm or the area
lying between Log Mountains at the head of Yellow Creek of Cumberland and
.a nearly north-south line about 10 miles east of Harlan, and while the data
presented will give an idea of the general stratigraphy and structure of the
whole field, they are not authoritative except within these limits.

FIELD WORK.

Field work for this report began July 1, 1902, and continued until September
20, 1902. The field party consisted of . H. Ashley and L. C. Glenn, geologists;
H. Nowell, topographic aid;- G. C. Marsh, photographer; and, during August,
‘T. W. Sprague, who took charge of .the coal sampling. The geologic work was
planned so that Mr. Glenn gave especial attention to the stratigraphic and areal
"geology, while Mr. Ashley obtained most of the data about the coals. It was
intended at ‘that time that Mr. Glenn should write the sections on stratigraphy,
structure, and correlations, while Mr. Ashley wrote the sections on the general
description, topography, general geology, and coal resources. After a small
amount of preliminary work on the notes had been done by Messrs. Glenn and
Ashley a change in plans made it necessary for the latter to prepare the whole
report. The field work showed the inadequacy of the old reconnaissance
topographic map which had served as a base for the geologic work, and. it was
decided to prepare new topographic maps of those quadrangles included in the

11



12 CUMBERLAND GAP COAL FIELD, KENTUCKY.

portion of the basin studied by the geologists, to be on the scale of 1 inch to the
mile and to have 20-foot contours. = A large party was placed in the field, and
an attempt was made to run at’ least stadia lines up all streams over half a mile
long and along all the principal crests, making the work of unusually high grade
for this type of country.

The topographic work was in charge of Nathaniel Tyler, jr., who was assisted by
R. W. Berry, Will Ward Duffield, and C. E. Pearce. The ruggedness and densely
wooded condition of the area rendered the work slower than had been anticipated, so
that the allotment was exhausted before the portions of the quadrangles outside of
the basin could be completed, or even all of the area in the basin that was studied
geologically. Some work was done on the portion of the basin in the Log Mountain
quadrangle west of the Middlesboro quadrangle, but not enough to make possible
the preparation of a satisfactory topographic map. Accordingly, the data obtained
by Mr. Nowell in 1902 and very valuable maps kindly furnished by the Louisville
Property Company and the American Association Incorporated have been combined
with the data obtained in 1903 to make the sketch map of the Log Mountains district.

In a region as heavily timbered as this the topographic sketching must, to a
large degree, be approximate only; so that a comparison of the locations and eleva
tions of the coal outcrops on the maps, with the statements concerning the same in
the text will be found in a few cases to show a disagreement. This is most noticeable

where the locations and elevations of the coals have been determined instrumentally,

either by stadia or transit, since the drawing of the map. In cases of such
disagreement a compromise has often been necessary in showing the location of a
coal on the map, though usually the attempt was made to show its horizontal position
rather than its position relative to the surface contours, as it is believed that such
procedure would best meet the needs of the engineer in the field.

In September, 1903, Mr. David White spent about ten days in this basin and
collected fossils which not only formed the basis of most of the correlations in the
chapter on that subject, but in several cases assisted materially in correlating or
differentiating coals at different points in the basin. During the topographic work
in 1908, Mr. Sprague obtained samples at a number of additional openings and at a
number of points omitted the preceding year. In some cases he had old openings
reopened. For a month from September 20, 1903, Mr. Ashley, accompanied by Mr.
Sprague, made a rapid reconnaissance trip over the basin, getting additional data

and attempting to locate the lines of traverse run in the season of 1902. To have -

done this fully would have meant almost an entire retracing of the first year’s work,
for which there was not time.

While many favors were shown in all parts of the field, special acknowledgment
is due to Mr. Robert Creech, who at different times spent several days piloting the
writer to facings being made under his direction, and to other points where valuable
coal data were obtained; to Mr. T Calrns, of the Louisville Property Company,

who supplied maps and sections of the land and coals on the Louisville Property

Company’s lands; to Mr. J. H. Bartlett and Mr. J. C. Richardson of the American
Association Incorporated, for similar data concerning their lands, and to Mr. Charles
Henry Davis, trustee of the Davis estate, who placed in our hands all of the large
" mags of information they possessed concerning the area of that estate. Thanks

%
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MAP SHOWING POSITION AND RELATIONS OF CUMBERLAND GAP COAL FIELD.
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are due to these and to the many others who gave freely of their time and informa-
tion. Finally Mr. Sprague, in addition to the work mentioned above,.gathered a
large amount of valuable geologic data, and to him is due in no small degree the
accuracy and completeness of the report.

This work was carried on in cooperation with the State of Kentucky, as
represented by the curator of the State geological department, Mr. C. J. Norwood.,
Mr. Norwood determined the area to be surveyed and supplied approximately one-
halt of the necessary funds. The work was done by the United States Geological
Survey in accordance with its usual method.

The photographs from which the half-tone plates accompanying this report were
made were kindly loaned by Mr. Charles Henry Davis.

LITERATURE.

-The following reports are those most frequently referred to:

McCreate and d’InviLriers. Resources of the Upper Cumberland Valley,
southeastern Kentucky, and southwestern Virginia, tributary to the proposed
Cumberland Valley extension of the Louisville and Nashvﬂle Railroad. Loulsvﬂle,
Ky., 1888.

The area deseribed in this paper includes that covered in 1902, but extends some distance farther
to the northeast along the same synclinal basin. The paper gives detailed sections of the coals ata
large number of points, and analyses of the coals from samples properly obtained. It has, therefore,
been frequently referred to, especially for the analyses. Most of the coal sections given in the
above-mentioned report were meagured independently during the present work, and the figures
correspond to such a degree as to give the hlghest confidence in the correctness of the sections
that could not be found or measured.

Anxvar Reports oF THE INSPECTOR OF MINES OF THE STATE OF KENTUCKY.

Especially the report for 1901-2, which repeats or abstracts most of the geologic data given in
the preceding volumes.

Groroercal, Survey oF Kentucky, Chemical Analyses, A, Parts I, II, III.

Many analyses of coals of this field were obtained from these reports. All these analyses are
of air-dried samples, and little is known of the method of obtaining samples. In some cases it is
known that they were averaged.

Rrrorr oF Pror. JoEN R. ProoTERrR, DIRECTOR OF (GEOLOGICAL SURVEY OF
KenTucky, April 20, 1893.

Mainly copies of sections and analyses of coals measured by Mr. R. C. Ballard Thruston, and
by McCreath and d’Invilliers, in the report quoted above, in Bell and Harlan counties.

A. R. Cravparn. Reports to Log Mountain Coal, Coke, and Timber Company,
-American Association Incorporated, and Southern Land Improvement Company.

Extracts of some of these reports have already been published in the mine inspector’s reports,
especially those for 1893 and 1901-2. In other cases the full reports were kindly placed at our
digposal by the companies to whom they were made.

T. CAIRNS, MANAGER OF THE LOUISVILLE ProrErRTY COMPANY (successors to
Log Mountain Coal, Coke, and Timber Company).

Rrporr or R. H. Erviorr oN Loe Mountaiy Cokg, published by Log
Mountain Coal, Coke, and Timber Company.
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Rrrorr or Mr. G. D. FITzHUGH TO TIIE SAME COMPANY.

In addition to coals examined by the geologists of the party, and those described
in the above reports, many coals were seen by the topographers in 1903, or by
the members of the party who visited selected openings and obtained properly
averaged samples for analyses. On account of differences in barometric readings and
lack of full reports on the rocks immediately above and below, it was often difticult
to assign such coals to their proper stratigraphic horizons.

GEOGRATHY.
GENERAL PHYSIOGRAPHY.
PHYSIOGRAPHIC RELATION.

In order to understand the physiography of the Cumberland Gap area, it is
necessary to consider briefly and in a broad way the physiography of the general
region of which it is a part. The highland of the eastern United States lying
between the Atlantic Coastal Plain and the lowlands of the Mississippi Valley,
known as the Appalachian province, may be subdivided into three well-marked
physiographic divisions. On the east are the Appalachian Mountains, extending
in irregular ranges from southern New York to central Alabama. West of these
is the Appalachian Valley. It is 40 to 125 miles wide and is somewhat lower
than the mountainous region on either side. It extends from the Coosa Valley,
in Georgia and A]abama, to the Lebanon Valley, in northeastern Pennsylvania.
Near Middlesboro it is known as the Great Valley of East Tennessee and Virginia.
The third or western division, which includes the Middlesboro coal field, is a
high upland which on the east is bordered by a regular and marked escarpment
facing the Great Valley and on the west often merges into the lowlands through a
belt of foothills. This division includes the Cumberland Plateau at the south and
the Allegheny Mountains at the north. (See fig. 1.)

FACTORS CONTROLLING PHYSIOGRAPHY.

The factors controlling the physiography of this province are varying
hardness of the rocks, the arched structure, and a series of broad earth
movements.

The different physiographic divisions are composed of rocks of various
degrees of hardness. The Appalachian Mountains contain hard rocks resisting
weathering, while the Great Valley is underlain by many limestones which yield
readily to erosion. The Allegheny Mountains and Cumberland Plateau consist
mainly of the sandstones and accompanymg shales of the Pennsylvanian series,
the first of which yield but slowly to erosion.

" The Appalachian province represents the northwestern limb of a high arch
into which the rocks of the eastern United States were thrown by mountain-
making forces. In the center of this arch the rocks are closely folded and
faulted, but toward the west the folds and faults become less intense, and almost
the ’ast of them are seen in Cumberland and Pine mountains. This arch and the
minor folding has determined the position and elevation of the rocks, .md thus
their exposure to erosion.
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A third factor has been the series of broad earth movements by which the
province was elevated at different times after it had been planed down by eérosion
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to a more or less even surface, or peneplain. Three such levels of erosion have
been recognized by Hayes and Campbell in the southern Appalachians. Of these
only the oldest and hlghest is represented in the Cumberland Gap coal field
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This peneplain, of which the Cumberland Plateau of Tennessee is a remnant,
is thought to have been of late Cretaceous age. It was first called the Schooley
peneplain, from Schooley Mountain, New Jersey, and in Tennessee and Kentucky
it has been termed the Cumberland pencplain. Below it another erosion level
has been developed, which Mr. Campbell, in the London folio, called the Lexington
peneplain.

North of Pine Mountain all the hilltops lie in the same plane and thus in
a limited arca rise to about the same elevation. Forty miles north of Pine
Mountain they are about 1,500 feet above tide; to the south the elevation
gradually increases until just north of Pine Mountain the divides have an altitude

‘of over 2,400 fect. The planc of the hilltops passes just above Pine Mountain, but

apparently not above the Black Mountains. (See fig. 2.) Evidently, then, the tops
of the Black Mountain ridges and part at least of Cumberland Mountain remained
above the Cumberland peneplain as unreduced residuals. No physiogiaphic traces
of the Cumberland peneplain were detected in the Black Mountains.

From any point in the Log Mountains or Black Mountains 100 feet above
the summit of Pine Mountain, where an extensive view northward can. be
obtained, the line of the horizon is seen fo he nearly as level as a plain; Pine
Mountain, though now eroded until it has a sharp sawtooth orest, is quite level
in general elevation. In the center of the Cumberland Gap basin the mountain
tops show no signs of having been reduced to a pencplain, nor do they show
benches or other evidence of partial reduction, such as might be éxpected.

Figs. 1 and 2 arc cross scctions from northwest to southeast through the
Appalachian province, showing the three topographic divisions and the positions
of the two peneplains.

ALTITUDE OF THE APPALACHIAN PROVINCE.

The southern Appalachian province has an altitude of about 500 feet at its
borders and rises in an elongated dome culminating in the crest of the Appala-
chian Mountains, which have a maximum elevation of over 6,600 feet in western
North Carolina. The platean division is 500 feet above sea at its southern edge
and rises to over 2,500 feet in the Cumberland Gap arca.

DRAINAGE OF THE APPALACHIAN PROVINCE.

In the northern part of the province the drainage is almost entirely to the
Atlantic; farther south it is westward to the Ohio by the New or Kanawha
River, which flows through the Cumberland Plateau. Still farther south the
drainage of the eastern side of the Appalachian Mountains is eastward to the
Atlantic. . A part of the Cumberland Platean is drained by the Cumberland,
Kentucky, and other rivers, which flow into the Ohio. The Great. Valley for
some distance south of New River is drained southward by the Tennessee River,
which leaves the valley at Chattanooga and cuts its way through the plateau
northwestward to the Ohio. The southern end of the Great Valley is drained
southward by the Coosa River, which flows into the Gulf of Mexico.

gt
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ORIGIN OF DRAINAGE.“

There is room here for only the barest mention of this subject, which is of

special interest because of its relation to the origin of the water gap at Pineville.

and other features in the Cumberland Gap area. Whatever the original direction
of the drainage that developed after the great uplift of the Appalachian
province, it ‘seems probable that before the end of the long period of erosion
resulting in the Cumberland peneplain the central part of the Appalachian
province was drained northwestward toward the Ohio Valley. Tt has been
thought that New River and many of the eastern tributaries of the Tennessee
are parts of the old drainage system that have persisted. It has been suggested
that a stream, of which the French Broad River of western North Carolina may
have been one of the head tributaries, rose in the eastern Appalachian Mountains
and flowed northwestward toward the Ohio, crossing the eastern part of what is
now the Cumberland Plateau in the vicinity of Pineville. After the uplift of

this province this northwestward drainage persisted for a time and the streams

cut their channels through the hard beds.of sandstone which ran transverse to
their courses. At the time of that uplift the land sloped as a more or less
irregular plain from the western face of the Appalachian Mountains toward the
Ohio Valley. The Appalachian Valley and the smaller valleys, such as the
Cumberland Valley above Pineville had not been eroded. In this way a notch
was cut in ‘the sandstones of Pine Mountain, and probably another one across the
Cumberland Mountains, possibly at Cumberland Gap. These notches were first
parts of the continuous river channel. That a main line of drainage crossed here
for some time is strongly suggested by the fact that from Cumbérland Gap to
Pineville the mountains for several miles on either side of this line have been
reduced to elevations of about 2,000 feet or less above tide—that is, 500 feet or
more below the level of the peneplain. A similar reduction occurs north of
Pine Mountain. As the uplift seems to have been less at the southern end and
along the northwest side of the province, the streams flowing southward into the
Gulf of Mexico were brought into competition for the drainage west of the
Appalachian Mountains with the northwestward-flowing streams already in posses-
sion. The Gulf streams had two advantages over the others, (1) shorter courses,
which gave them steeper gradient and greater eroding power, and (2) the fact
that they could work back along the outcrops of the easily eroded limestones
without being retarded by having to cut through hard sandstones. The result
was that the Coosa gradually eroded its channel through the belt of limestones,
cutting out what is. now the Great Valley and beheading the northwestward-
flowing streams one after another until the drainage of all the western flank
of the Appalachian Mountains nearly or quite to the New River had been
turned to the Gulf of Mexico direct. Later land movements below Chattanooga
raised a barrier across the course of this southward drainage and ponded the

aThe discussion of certain features of the relief of this basin is made more complete than is usually the case
in an economic paper. This is because it is now uncertain when the topographic surveys will be completed so as to
allow the preparation and publication of the geologic folios. The matter could not well be presented in separate form
or in the geological journals without considerable expense in republication of the maps.
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upper waters. This gave one of the old westward-flowing streams time to cut
down its channel across the plateau and to tap the drainage waters of the Great
Valley and to divert them to the Mississippi or to the Ohio. In so doing the
diverting stream may have regained most of its old head streams as well as all
the drainage captured by the stream that had flowed to the Gulf. The two
became the Tennessee River of to-day. Meanwhile the pre-Cumberland River,
below where it crossed the Cumberland Mountain, continued to deepen its chan-
nel into the raised surface of the plateau, though its energy was less because it
had lost its headwaters. Gradually its transverse tributaries cut long northeast-
southwest valleys in the more easily erodible shales, and, being able to more than
keep pace with the main stream in its slow cutting across the hard conglomerate
at Pineville, widened their valleys and finally a side tributary from the northeast
became the trunk stream. This stream runs in a comparatively broad, flat valley,
while the modified river is still slowly lowering its channel through the conglom-
erate which forms the long sharp ridge of Pine Mountain. '

LOCAL PHYSIOGRAPHY.
SUMMIT TOPOGRAPHY.

The Cumberland Gap coal ficld lies entirely in the Cumberland Plateau,
being bordered on the east by the escarpment, which limits the plateau in that
dirvection. On the northwest it is also bounded by a topographic feature of as
great or greater regularity, the long straight ridge known as Pine Mountain.
This ridge was formed by the upturning of the massive basal sandstone in con-
nection with Pine Mountain fault. Pine Mountain seems to have been nearly:
or quite reduced to the level of the Cumberland peneplain. - Parts of Cumber-
land Mountain also seem to have been reduced to the level of the peneplain, while
other parts, as the ‘Butts of the White Rocks,” where the summit reaches an
elevation of over 3,400 feet, probably escaped reduction. All the higher parts of
Black Mountains seem to have remained unreduced. )

Erosion has worn down the tops of the Black Mountains until they have usually
only narrow, irregular crests, some hard sandstone sometimes tending to produce a
certain uniformity in the higher parts of a ridge for a short distance. The cross.
profiles of these crests are in the main those common to areas of horizontal rocks in
which the drainage is thoroughly adjusted—that is, the crests are of such a shape
that the streams flowing in either direction have equal erosive power, and therefore
tend simply to lower them rather than to push them one way or the other. Notable
exceptions are those ridges, as Pine and Cumberland mountains, which are due to
the upturning of the hard sandstone. In the Cumberland Mountain the streams on
the escarpment face have a great advantage and the crest is gradually being
moved toward the northwest.. It is quite possible that the divides at some of the
low gaps are shifting in such a,way that future stream adjustments will occur.
For instance, it seems probable that Brownies Creek will ultimately tap Martins
Fork and divert its "headwaters. Still more remotely it seems possible that
Falling Water Creek, which flows through Falling Water Gap, may cut down
the divide and tap the headwaters of both Martins Fork of Cumberland and
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Brownies Creek. There is also a possibility ot considerable shifting of the
divides in the low gaps at the heads of some of the other streams flowing close
to the feet of Pine and Cumberland mountains:

In the area under consideration the outer slopes of Pine and Cumberland
mountains are almost everywhere even and steep. On Pine Mountain massive
beds of sandstone jut out at high anales, and the weathenng away of the softer
underlying stratum often produces extensive ‘‘rockhouses.” In the Cumberland
Mountain in places the sandstone outcrop is so nearly vertical -that some layers
project high in the air and produce the so-called *“castles.” On Pine and Cumberland
mountains the inner slope varies according to the dip of the rocks. In some places
it is very steep or sometimes nearly vertical for several hundred feet, at others it
is broad and comparatively' gentle, or, as in the ‘case of Cumberland Mountain, is
first abrupt and then rises very O'entlv to the summit, conforming closely to the
structure of the sandstone bed. (See Pl IX, B.)

Rocky Face Mountain btlongly rebembles Pine Mountain in topography and

structure, but has, if anything, more abrupt faces and a sharper crest. Along the
bedding face the slope is from 60° to 85° over a large area near the top, while
along ‘the fault face are many cliffs.
. There is a very constant and noticeable difference in thc crests eabt and west.
of Middleshoro. (Sce pp. 20-23.) East of Middlesboro the Black Mountains
generally have very narrow and irregular crests, especially where streams head up
against the ridge, the angle of slope from the crest commonly being as high as
45° and the crest itself barcly wide enough for a trail. - In the Log Mountains
west of Middlesboro, on the other hand, the angle of slope is seldom as high as 45
and is generally under 30° at the heads of the streams, while the crest is often
broad and rounded. _ ‘ '

The present shapes of Pine, Rocky Face, and Cumberland mountains are due
to the hard sandstones and conglomerates whose position was determined by the.
movements resulting in the folding and faulting of the Appalachian province.
(See pp. 46-50.) Attention may be called here, however, to a few additional
physiographic features depending on the structure. It has been suggested that
the stream which began the notching that resulted in Pineville Gap may also have
“cut a notch in Cumberland Mountain at Cumberland Gap. At Cumberland Gap
is a fault, with apparently a large horizontal movement. It has long been
recognized ‘that such faults produce belts of weakness along which weathering
and erosion act rapidly, and Cumberland Gap may be due to weathering and
erosion along the fault line. It may have been due to this alone, or if the
hypothesis in regard to the early history of the Cumberland is correct, the same
weakness may have caused-the early drainage to cross at this place, so that the gap
may have been the result of weathering and stream erosion. A third factor, while
probably not dominant, may have had some influence. Just west of the gap the
sandstone breaks down readily into sand and gravel, due apparently to a weakness
in the cement. This softness does not seem to be associated with or to be due
to the fault, as along the fault line the sandstones.are changed to quartzites or
breccias. On the whole it seems probable that the fault has been the dominant
factor in determining the location of Cumberland Gap. Attention may also be
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- called here to the fact that between Cumberland Gap and Chadwell Gap the
Cumberland scarp lies well to the northwest of its line of general trend. Along
this stretch the longitudinal valleys at the north foot of the mountain are also
thrown well to the north. As shown in the section on structure, this position of
the mountain is associated with the differential yielding to the southeast-northwest
stresses that produced the Cumberland Gap fault, probably the Rocky Face fault,
and the close folding around Middlesboro.

VALLEY TOPOGRAPHY.

With some exceptions to be noted later, the topography of the valleys of the
Cumberland Gap region is uniformly of two types—one found east and the other
west of a line from Pineville to Cumberland Gap. The drainage of the area
mapped leaves this basin at the gap at Pineville, where the stream has cut through
the resistant sandstones and conglomerates forming Pine Mountain; above Pineville
the valleys are mainly cut through shales or comparatively thin sandstones. Asa
result the streams of the main valleys east of the gap at Pineville are able not only
to grade their channels down to where vertical cutting became nominal, but also to
erode sidewise so as to widen their valleys or to build up flood plains of often con-
siderable extent. .Above the level of this gradient, the streams and their tributaries -
are actively cutting down their channels and the valleys as a rule are narrowly
V-shaped. The accompanying figures showing profile and cross sections of one of
the streams will give a good idea of this type. These streams are poorly adapted
to the purpose of supplying water power, most of the fall coming immediately
at the hecad where the volume is small. Two exceptions to this type of valley
are the headwaters of Martins and Shillaly forks. Both of these rise on Cum-
“berland Mountain where its summit is composed of nearly horizontal beds, and
flow for some distance parallel to its crest. Shillaly Fork has only partly
trenched into the sandstones of the summit of the mountain, when, having gained
some volume, it turns and escapes through a gap along a fault to the valley of
Clear Fork of Yellow Creek, descending through the gap in a comparatively:
short distance over 1,000 feet. The fall of Martins Fork is more regular and is
distributed over several miles. :

West of Middlesboro, with exception of the broad plain about the city, the
streams have little or no bottom land. They fall rapidly in their lower courses,
and in their upper courses often have not a much steeper gradient than in the
lower ones. This is shown in the accompanying profile and cross sections (figs.
3 to B5). For ‘the sake of the comparison the two profiles from the two dis-
tricts have been placed together. The valley type found east of Middlesboro
tends to render the lower coals accessible over a longer line and makes approach
by rail easy, but cuts out no small area of those coals. The type found west
of Middlesboro tends to preserve larger bodies of the lower coals, but leaves a
larger portion of them below the immediate drainage and renders approach to
any of the coals by railroad difficult on account of the high grades and narrow
valley bottoms.

The amount of the fall of Cumberland River from Harlan to Pineville makes
it evident that Pine Mountain is not the only check to the downcutting of the
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A. GRADATION OF CUMBERLAND RIVER.

Rocky Riffle, about 3 miles above the mouth of Hance Creek, where river flows over outcrop of hard sandstone. There may be a fall of several feet in a
quarter of a mile at such a place, and above will usually come a graded stretch with a broad valley.

B. PHYSIOGRAPHY OF UPPER WALLINS CREEK VALLEY,

View down Wallins Creek from just above the mouth of Long Branch, which shows the beginning of the bottom lands and about the highest point to
which a road or a swntch can be built without heavy grades.
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river. Thus from the mouth of Yellow Creek down to Pine Mountain the gradient
is less than 3 feet to the mile; between Yellow and Puckett creeks it is from
5 to T feet to the mile; for several miles from a little below Puckett Creek it is
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again about 3 fect to the mile; from near Saylor Creek to Harlan it varies from
4 to 10 feet to the mile. Betwcen Harlan and Cawood the fall of Martins Fork
runs from 4 to 15 feet per mile; between Cawood and Swith post-office, on the
other hand, it is reduced to frorr} 4 to 5 feet to the mile, being only 40 feet in 9
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miles. Between Smith post-office and the mouth of Bull Branch the descent ranges
from 20 to over 60 feet to the mile. Above Bull Branch the grade increases,
scldom being less than 80 feet to the mile, and toward the head becoming over
200 feet to the mile. Pl III, A4, shows one type of river gradation—a succession
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of rocky riffies. As a whole the river can not be said to be graded; that is, to
have acquired such a slope that its transporting and eroding powers . are equal.
In its long reaches, however, it has come to grade, as is evidenced by such
broad bottoms or flood plains as are shown by the map. At no place was the
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river observed flowing over a ledge of rock. Pl III, 4, gives a near view of a
riffle at low water composed, as shown, of large to small masses of rock. In some
cases such riffles are evidently produced by the fall of rock from cliffs along the
bank; at other points as here they would seem to result from the outcropping
of a hard sandstone under the river bed. In some cases the existence of such
riffies bas been taken'as evidence of the presence of an unseen rock sill at or
just ‘above that point. In places the valley is broad and open, as near Saylor
Spur; in other places there is little or no flat bottom land (PL III, A), the latter
places usually coinciding w1th points where one ot the massive mmdstones outerops
just at drainage level.

Wallins Creek and its tributaries are typlcal of the side valleys of the Black
Mountains (Pls. 1I1, B, and 1V, 4). The main creek as well as its tributaries
head in amphitheater-like valleys, which are shaped like an inverted half cone
with an angle of slope of about 45°. Starting from the narrow crest, the valleys
descend often 500 feet in the same horizontal distance, sometimes less. The little
streams cut but a few feet into the slope. In the sccond 500 feet the streams
fall almost as steeply as before, but the general slope, as determined by the
interstream divides, becomes much less steep, until by the joining of the many
branches of the head the dividing ridges are cut off rather sharply. In the next
500 feet fall the slope becomes much less steep, averaging about 1 foot vertical
fall for every 4 feet horizontal advance. At the beginning of the next 500 feet
fall the descent becomes as shown in the foreground in PI. III, AB. The grade
is still high, but is low enough to allow the deposition of some of the coarsest
material brought down from above and the formation of flood plains of limited
extent. Lumber roads can easily be built up to this point, and railroad switches
can reach up to this. level on the main creek without switchbacks, though not
up the side branches. Starting at an elevation 3,100 or 8,200 feet above tide
on Wallins Creek, the fourth 500-foot stretch will reach the region shown on
Pl TV, A. In the last 500 feet the fall decrcases from over 200 to about
30 feet to the mile. The stream builds broad flood plains composed in the main
of coarse gravel with a filling and cover of fine sediments. The lower courses of
such a creek are graded, notwithstanding the steepness of the slope, for the side
branches enter them with high grade (1 to 3 or 1 to 2 at the lowest), and thus
keep them well supplied with coarse material, so that erosion is mainly lateral
and much of the work of the stream is expended in distributing the material
carried into it by the steep side branches. These side valleys, as already indicated,
usually have no flood-plain deposits or level bottomn lands, but are sharply
V-shaped. 1In the case of Wallins, Puckett, Forrester, and smaller streams flowing
into Cumberland River, the breadth and low grade of the main valley are proh-
ably due to the fact that for long distances the streams are cut out of the Hance
shale, the structure being such as to allow the stream to follow the dip.

‘ In the region west of Middlesboro the streams run transverse to the dip or
along the strike in a general way. They therefore erode in a shale bed but a
short distance. before they cut down to an undexlymg sandstone the structure
keeps the thicker shales at such a low elevation that in the case of Bennett Fork
and Stony Fork the shales are only reached a short distance above the junction
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of the two forks. The result has been to produce valleys with fairly uniform
grade from head to mouth. Thus, Bennett Fork descends 500 feet from the gap
at the head in a distance of 1 mile instead of one-tenth of a mile, as in the case of
Wallins Creek, while a short distance above the mouth Bennett Fork has a
fall of from 100 to 120 feet to the t'nile, as contrasted with 30 feet to the mile
in the case of Wallins Creek. As might be expected, the amount of hottom land
on those forks is very limited, and the valleys are still sharply V-shaped. This
shape of valley ‘means that proportionately less of the coal has been removed
than in the case of the hills cut by valleys of the type of Wallins Creek, but on
the other hand the low grade of the latter streams allows ready access to the
_coal by-railroad branches. A comparison of the two types can best be seen in a
graphic representation of their profiles as is given in fig. 8, p. 21.

THE MIDDLESBORO PLAIN.

The topography of the basin around Middlesbhoro is unlike that in any other
part. The salient features of the surface there are an open basin, a broad, neatly
level plain, and a series of low hills.

 The basin is approximately circular, being about 4 miles long from east to
west and about 34 miles wide from north to south, and on the 1,300-foot contour has
an arca of about 10 or 12 square miles. Perhaps the next nearest approach to such
a basin in this region is the open valley at ‘¢ Skidmore’s hottom” on Martins Fork
above Harlan. This, however, has an avea of probably less than one-half square
mile, or less than one-twentieth of the area of the Middlesboro basin. This basin
at Middlesboro is surrounded on every side by mountains that rise from
1,000 to 2,000 feet above its level. About one-half the basin. is occupied
by a broad, irregular, nearly level plain. Across this plain Yellow and Little
Yellow creeks meander sluggishly, though through the town of Middlesboro
Yellow Creek is confined to a straight, planked, artificial, lined channel.

Low hills. surround or rise from this plain, and an examination of the map
shows that there is here a basin within a basin. These hills appear to be rem-
pants of a higher base-level. They ar¢ sublevel on top, rise abruptly from the
plain, and in most cases are nearly or quite surrounded by it. The Belt Rail-
road on the south and the road which follows the old Belt Railroad grade on the
north barely rise above an elevation of 1,160 feet, but inclose & majority of the
hills mentioned, -although their summits nearly all rise above 1,200 fcet and in
one case over 1,300 feet. In the area within the line or grade of the Belt Rail-
road about forty points reach an clevation of 1,200 feet, while about twelve
points have an altitude of 1,220 feet and only two points reach an elevation of
1,240 feet. The constancy with which these hills rise to about 1,200 feet above
tide suggests very strongly that a local and temporary base-level existed at abont
that altitude. This may be called the Arthur Heights peneplain, from the name
given to the -summits of these hills just north of the business part of Middlesboro.
Outside of the line of the Belt Railroad other points rise to 1,200 feet, but
toward the north the tendency is for the hills to rise to from l ,220 to 1 ,260
feet. In general the hills north of the latitude of Middlesboro are a little hlghel
than those south of that line. The hills on the south barely reach the 1,200-foot
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contour; to the north the summits are broader and occasionally. reach 1,220
feet, while one hill near the northernmost part of the railroad grade has an
altitude of 1,240 feet. Evidently this hilltop surface is slightly warped. The
hills appear to be made up almost entirely of shale with some coal and thin
sandstones, and the rocks all dip at varied and high angles. The direction and
amount of dip change radically from hill to hill or from point to point of the
same hill. In places closely folded anticlines or synclines may he observed, and
in one case at least both limbs are perpendicular. The shales generally are
greatly disturbed by folding and faulting. '

/?g%f Dark
Fork Ridge
/200 Ridge

Middlesboro
1300

. €
. Cumber/ond % Ave.
1100

Davis Branch

1200

‘Bennett Fork
Z i;ﬁtle Yellow Cr

Arthur Heights
Worcester Ave.

Story Fork -

Yellown' Cr:

- Delilahk Branch,

Plain of
Lick Fork

Yellow Cr

Middlesboro S Plain

Horizontal scale
1

©

2z miles
f \ )

Fi6. 6.—Topographic cross sections of Middlesboro Plain,

The lower plain is slightly lower at the center than at the sides and lower
downstream than upstream. At the mouths of Bennett and Stony forks it appears
to -have been built up slightly. But these differences of level are so slight as
not to remove the appearance of its having been formed in ponded waters. An
examination of its contents, as exposed in road drains and stream cuttings, shows
only a fine, sandy clay silt, with coarser material as large as gravel at the sides or
at the mouths of streams. The way many of the hills are surrounded on all sides
by the plain, and rise from it like islands from a lake, confirms the impression that
this area was at one time eroded to a level lower than that at which Yellow
Creek now flows and that some action downstream raised the level of outflow,
ponded the waters, and allowed the accumulation of the silt that now forms the
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A. PHYSIOGRAPHY OF LOWER WALLINS CREEK VALLEY.
The Cumberland Valley, with Pine Mountain rising behind, shows in the distance. In the lower nght-hand corner is

The valley here i1s wide and fertile.
seen the outcrop (here thin) of the Cawood sandstone.
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B. CHARACTERISTIC BLUFF OUTCROP OF HANCE SHALE.

Fuckett Creek coal exposed at the foot of the bluff. Almost all of the lower courses of the
streams are cut in these shales.

Crummies Creek opposite the mouth of Little Creek.
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valley floor. That the difference between the former lower erosion level and the
present drainage level is considerable is strongly suggested by the topographic
features just described. While the town gets its water supply from Fern Lake,
several wells have been sunk for the supply of commercial establishments. No
accurate records or data could be obtained at any of these, but reports on good
authority are that in at least one case a well 175 feet deep did not reach the
bottom of the silt deposn:

Tt is said that water is found all over the flat land at a depth of about 4 feet,
many of the wells being from 14 to 18 feet in depth. Mr. David G. Colson was
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~ 'Fafj(‘t
]
m
~

Middlesboro

F16. 7.—S8cctions showing theoretical and ideslized stages in the formation of Middlesboro Plain.

able to force a pipe with a well point on it down 33 feet, where sand was struck,
yielding an abundance of fine, cold water. Mr. W. H. Gildersleeve furnishes the
following data in regard to the well at the tannery:

“As near as 1 can find the well was put down 940 feet. Thlough' the first
400 to 600 feet great difficulty was experienced by the sides caving in. This, I
believe, was caused by stukmg beds of quicksand between layers of clay and
soft shale or slate. After passing 500 to 600 feet sandstone was struck, varying
in hardness, and at times purc white. I am told also that two or three beds of
coal were struck, but I could not learn at what depth. 1 believe that drilling
was stopped in a porous sandstone at the above-mentioned depth.”
_ It is now impossible to say bow much of the caving through the first 400 to
600 feet was due to the presence of alluvial unconsolidated rock and how much
to the presence of shales, which being crushed and broken and folded to high
angles would be apt to cave.
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On the whole it seems safe to assume that there has been filling here to a
depth of at least 30 or 40 feet; and, judging from the topography and of reports
of first wells drilled, of possibly 150 feet or more.

Five questions are raised in attempting to account for the topographic features
around Middleshoro: »

(1) What conditions allowed the cutting out of the broad basin? -

(2) Did the cutting of the upper gradation plain precede or follow the cutting
of the lowest drainage lines?

(8) What barrier prevented the downcutting of the basm below the upper.
gradation plain at that stage in the history of the basin? '

(4) What conditions caused the crosion of the valley below the present level?

(5) What later change determined the level of outflow so that the waters
were ponded and the basin filled to its present level?

In regard to the.conditions that allowed the cutting out of the broad basins,
the rocks in this basin are predominatingly shales, which are folded, faulted, and
crushed, and which, it is believed, are weak enough to allow the erosion of part
or all of a basin such as this. TLocal subsidence, as described beyond, may have
been in part responsible. .

With respect to the relative ages of the upper gladatlon plain and the lowest
drainage lines, the series of events may have been in accordance with one of two
hypbtheses. According to the first hypothesis, the sequence would have been as
follows: («) Erosion to lowest level; (b) elevation of outlet, Arthur Heights plain;
(¢) lowering of outlet to present level. According to the second hypothesis, the
development would bave been thus: {2) Erosion down to upper gradation or Arthur
Heights plain; (b)) lowering of outlet to allow lowest erosion; (¢) elevation of out-
let to present position. It would seem highly probable that if the deepest erosion
level had been cut before the upper gradation plain was formed, benches of silt
or gravel in sheltered positions should be found flanking the slopes between the
present and higher plain levels. No such benches were scen, though it can not
be asserted that they do not exist. Traces of gravel were found at a few points
a little above the level of the present or lower plain. Considering the complete-
ness of degradation to the level of the upper plain the lack of henches seems to
indicate that the erosion to the upper plain preceded the downcutting to the
lowest erosion level. However, the answer to the third question so closely
connects the upper and present gradation plaing as to incline the writer to the
belief that-the upper plain was formed after the cutting of the rock floor under
the present plain.

If the Arthur Heights plain stage were only a pause in the original downcutting
of the valley, the barrier that prevented the downcutting of the basin below the
upper gradation ‘plain may have consisted of a hard layer of rock, which either
was finally eroded through or prevented erosion: below it until a tributary of some
other stream tapped this drainage and rapidly degraded the surface to a lower level.
If the order of events given was in accordance with the first hypothesis, the same
explanation may be given for the reduction of the local drainage level from the
Arthur Heights plain to the lower present plain. In that case it is possible that
Yellow Creek 'may have originally flowed through the low gap just east of
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Moore Knob, now tunneled by the railroad. This gap has at present an eleva-
tion of about 1,170 feet. A fork of Williams Creek may have-tapped it at the
present mouth of Cannon Creek. The Yellow Creek road between the mouth of
Clear Fork and Turnhole Branch leaves the lower valley and crosses an old col,
containing alluvial sediment<. A mile'above its mouth Clear Fork is separated
from Yellow Creek by a low, narrow divide that will be cut through in a
comparatively short time. As the channel of Clear Fork is at least 20 feet lower
than that of Yellow Creek, on the opposite side of the divide and but a few rods
away, it is evident that when Yellow Creek cuts through the divide there will be
formed a waterfall or rapid that will more or less rapidly move up the creek toward
Middlesboro. Though this undercutting of the old level will constantly decrease, its
influence would certainly extend to Middlesboro, and the present plain there would
be partly destroyed and a new one begun at a bhghtly lower level.

Another result of the cutting through of the narrow divide would be that the
present channel of Yellow Creek between the narrow divide and the mouth of Clear
Fork would be left as a col more or less similar to that now traversed hy the
road between the mouth of Clear Fork and Turnhole Branch. In view of this
comparison it seems highly probable that Yellow Creek at a comparatively recent
date ran through the old col mentioned. At the same time Clear Fork and Crauves
Creck were cutting a channel a little to the east of this and at a somewhat lower
level, due to the fact that they were cutting in shale while the floor of the
channel whére the col is now is bard sandstone. As a result of the eastward dip
of the rocks on the upthrown side of the Rocky Face fault the channel of
Yellow Creek had a tendency to erode down the slope toward the east until it cut
through the divide and emptied into the valley of Clear Fork. The result of this
was the destruction of the Arthur Heights plain then existing at Middleshoro,
and the starting of what finally became the present plain. The present channel
of Yellow Creek near the col is about 70 feet below the floor of the col, and there
is almost the same difference between the upper planation level at Middlesboro
and the present plain. This seems to account for the two planation levels at
Middleshoro so satisfactorily, and to connect those levels together so closely, that
the writer is led to accept the first hypothesis given above and to conclude that
the low-level erosion preceded the formation of the upper level and that the
upper and present levels represent two stages in the general reduction of this
basin after the period of uplift of the outlet level.

It still remains to determine the conditions that-caused the low-level erosion

and those that afterwards stopped that erosion, ponded the waters, and allowed . -

the basin to be filled with silt to thé present 1,200-foot level or above. The
grade of the present channel of Yellow Creek below Middlesboro changes decidedly
at the south end of Rocky Face Mountain, being eight*tinies as steep below as
above that point. *Above that point the grade is only a-trifle over 2 feet to the
mile, and the stream is sluggish and meanders where the valley is wide enough.
That it has-not widened its valley more between Excelsior and Rocky Face
Mountain is evidence of the youth of that part of the valley. It would seem
evident that at present and probably for some time in the past the level of the
" upper valley of Yellow Creek has been determined by the hard sandstones upturned
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in Rocky Face Mountain. While rock was not seen in place in the bed of Yellow
Creck at the south end of Rocky Face Mountain, there is strong evidence that it
is present there below the loose rock forming the riffles. The valley at that pgint
is very narrow, not over 200 feet wide 40 feet above the low-water level.
On the south bank a perpendicular cliff of sandstone rises from the water and
on the north bank there is barely room for a wagon road between the creek and
a steep bank with massive outcrops of sandstone. The present fall of Yellow
Creek to this point from Middlesboro, 8.8 miles along the course of the stream,
is 20 feet. Evidently if the erosion level at Middlesboro is lower than.at this point
either the rock at this point was lower than at present or the general elevation
of the Middlesboro district was higher. Tf, as reported, wells at Middlesboro have
- gone 175 feet into the silt deposit without reaching the bottom, the altitude of the
old erosion level must have been less than 965 feet above tide, or below the present
level of the Pineville gap. Again the valley of Yellow Creck at and below Excelsior
Mine is so very narrow that it hardly seems possible for it to haye been eroded
much below its present level and silted up- It the filling at Middleshoro were
only 30 or 40 feet, it might be as great in this valley, narrow as it is, but hardly
greater. In that case the facts could be explained by assuming that along the
Rocky Face Mountain fault the upthrown rocks on the east had received a recent
and possibly final upthrust. Taking only the facts as they can be seen on the
surface this seems to be the best explanation of the origin of the barrier that
ponded the waters.
If the reported depth of the deposit about Middlesboro be accepted the problem
becomes more difficult, for a differential movement of about 250 feet (to the upper -
planation plain) must be accounted for. -It is evident that the lower erosion level
can not be accounted for by supposing that the hard layers forming the rock sill at
the Rocky Iface Mountain fault were much lower, for were they entirely below the
reach of the drainage lines the rock sill at Pine Mountain would have prevented the
lowering of the valley at Middlesboro below 1,060-1,100 feet, or at least 100 feet less
than is required. Nor does it seem possible to assume that Pine Mountain at that
time stood that much’lower than at present, for without denying possible movements
along the Pine Mountain fault, the Cumberland Valley above Pine Mountain does
- not indicate movement of any such amount. And fuarther, the narrowness of the
valley near the Excelsior mine is decidedly against the valley at that point ever -
having been 150 feet helow its present level. It therefore seems necessary to assume
that at the time Yellow Creek was cutting out its deepest channel the rock beds about

~Middlesboro were from 125 to 250 feet higher than at present. The higher figure
may be accepted if it 1s assumed that the only subsequent movement was a sinking
immediately around Middlesboro; the lower figure may be taken if it is assumed
there has been uplift at Rocky Face Mountain while sinking was going on at
Middlesboro. In either case it is almost certain that there have been earth move-
ments of some magnitude in this region, probably as late as the Pleistocene or late
Tertiary. (See pp. 46-50.)
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BENCH OF CAWOOD SANDSTONE ON MARTINS FORK.

A.

A road runs on top of the outcrop of the sandstone forming the bench upon which the farm buildings stand

o

v
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o

BENCH RESULTING FROM DIFFERENTIAL WEATHERING OF SHALE AND SANDSTONE.

B.

View of Cawood sandstone bench, looking south across Poor Fork and Martins Fork, from near the junction.
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SLOPE TOPOGRAPHY.

The greater part of the area discussed is occupied by the slopes between the
narrow crests and the comparatively narrow valley bottoms. The general character
of these slopes is indicated on the topographic map (Pl. XL). The slopes are
long and fairly even. Where the rocks are shaly or soft, benches occur just above
the outerops of the more massive sandstones, and cliffs are produced where the hard
sandstones arc underlain by shale, Characteristic shale slopes are shown in P1. V, B.
Unless gullied after being farmed and abandoned, these slopes have a mantle of soil
and humus produced by the weathering of the underlying rock.’ This mantle slowly
works its way downhill and prevents any observation of the underlying rocks, so
that coal outerops or even coal ““blooms” or *‘smuts” are very seldom found on such
slopes. Probably 99 per cent of the slopes are of this character. In many cases the
divides between adjacent branches of a stream present the appearance of a long,
. sharp nose. Frequently the crest of the nose is so sharp that the detrital material
slides down the two sides of the nose rather than down the crest, which exposes
in a more or less deeply weathered condition the rocks in the nose. In such places
it is sometimes possible to obtain almost complete and continuous sections through
vertical distances of 1,000 to 1,500 feet. The weathered outcrop often gives a
wrong impression of the character of the stratum, so that rocks that in fresh
exposures in a neighboring stream bed might be described as shaly sandstones, may
on the nose appear as sandy shales. Along these noses the coals show only as thin
black streaks or ¢ blooms.”

Frequently just above the outcrops of the more massive standstones are more or
less extensive benches (Pl. V, 4 and B). Along the lower edge of such a bench
the sandstone bed to which the bench is due is revealed by a cliff or a half-hidden
rock exposure. In other cases where such exposures are far apart or can not be
seen the bench- may be taken as indicating the position of some sandstone whose
elevation it is desired to know. If the smaller streams cross such sandstones there
are broad, flat valleys above and narrow rocky gorges below the point where the
stream cuts through the sandstone.

Cliff-making sandstones are of the highest value in tracing the coals and in work-
ing out the correlations and structure of the area. Generally these cliffs are not
over 10 to 20 feet high. Occasionally they can be clearly seen from the road in
the bottom of the valley 250 fect below. If the hill should be timbered, as is
usually the case, their presence and position could only be determined by climbing to
them or by following them around the hill. Both methods were largely resorted to
in tracing the sandstones. The cliffs are often not continuous.and there will beé breaks
ranging from fractions of a mile to several miles in length. On the other hand the
cliffs may gain in promincnce and continuity until the outerop becomes a sheer wall
the full thickness of the sandstone. On the long, sharp noses such sandstones often
outcrop in cliffs that are crossed with much difficulty (PL. VI, 4), or in the bed of a
drain at the head of a stream they often produce waterfalls or cascades, though
through most of the year there is little or no water flowing over. In some cases the
waterfalls, or the cliffs at the points of noses, are the only exposures a sandstone will
make for many miles. In other cases the position of a sandstone is readily deter-
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mined, either by a line of large partly weathered bowlders along its outerop, or more
frequently by large masses of rock on the slope below its level of outerop. The
slopes below the more prominent cliffs are usually strewn with large bowlders, slowly
working their way down the hill.

Another type of cliff is formed at the lower edge of the slopes, where the side
swinging of the streams erodes the underlying shales, as shown on PL 1V, 5.

These slope features have been described in some detail and quite fully illustrated,
as in a region like this, where measurable outcrops of the coals arc few and scat-
tered, the coals can be traced or the rocks of different districts correlated only by
using all the features which will be of assistance in tracing the outerops of promi-
nent beds (usually sandstones) lying near the stratum being mapped.

The long columnar sections given in the discussion of the coal were obtained
along the creek beds and the long, sharp noses. Along the stream beds the rocks
arc either cleanly exposed or entirely covered. Near the heads of the ravines in the
Black Mountains, where the streams frequently have a slope of more than 45°, the
rocks are sometimes exposed cleanly and almost continuously for hundreds of feet
vertically. In such sections, as a rule, coals may be measured to the fraction of an-
inch. In the Black Mountains the bulk of the measurements of coals, except those
- on the Harlan coal, were obtained in the stream beds. Aiong the lower courses of
the streams the coals are sometimes exposed in the faces of the shale bluffs (Pl
1V, B). Most of the measurements of the Harlan, the Kellioka, and the Puckett
Creek coals were made at little country banks at which detailed sections of the coal

are readily obtained and at which it is usually possible to see the character of the
roof and under clay (Pl. XVII, B).

DRAINAGE.

The drainage of the portion of the Cumberland Gap coal field studied is
entirely by the Cumberland River. The possible origin of that drainage has already
been described: The drainage as it exists to-day is sufficientiy well shown by the
map and needs no further description. It only remains to cail attention to the influence
of the structure on the drainage. In a general way the Cumberiand River from
Harian to the mouth of Yeliow Creek is flowing along the axis of the syncline or in
the lowest part of the structural basin.  Actually it is a little northwest of that line.
The succession of long tributaries from the southeast, Williams, Hance, Puckett,
Wallins, etc., are flowing down the slope of the rocks; in some cases the dip of the
rocks and the.grade of the streams being practically equal. Poor Fork and Clover
Fork, in their Jower courses at least, flow in the Hance shales as those shales rise in
either limb of the Big Black Mountain syncline. Clear Creek, Poor Fork, Cranks
Creek, Martins Fork from Cranks Creek to *“‘The Narrows,” Brownies. Creek
and Cubagé Creek, Clear Fork of Yellow Creek, and Little Yellow Creek all flow
in the shales immediately overlying the basal sandstone. Their courses are deter-

mined, in the main, by that shale which occupies a narrow linear helt whose posi-
" tion is determined by the uplift of the Pine or Cumberland mountains.

CULTURE.

Until within comparatively recent years this region has been entirely without
railroad facilities, so that agriculture and lumbering have been the only industries,
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4. OUTCROP OF CLIFF-MAKING SANDSTONE. B. OUTCROP OF MASSIVE SANDSTONE.

Typical of the best development of sandstone cliffs along the crest of the mountain or around It may make small cliffs or, as here, be represented by great bowlders that become detached and work
the end of the nose. their way down the slope.
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Now the Southern Railway and the Louisville and Nashville Railroad enter this

field. In a very few years the mining of
coal commercially has sprung from nothing
to nearly or quite a million tons a year.
The reduction of iron ores is now carried
on extensively at Middlesboro, and other
enterprises are in successful operation. The

flat valley lands are practically all under

cultivation, and considering the steepness
of the mountain slopes a surprisingly large
area of such slopes is under cultivation.
Bridges are almost entirely lacking, and
most of the roads are but little suited to
hauling produce  or merchandise; almost
everything at present is transported in
bags slung across the backs of horses or
mules.

GENERATL GEOLOGY.
STRATIGRAPHY.
GENERAL STATEMENT.

The outcropping rocks of the Cumber-
“land Gap coal basin consist of shales, sand-
stones, clays, and coal beds. The only lime-
stones found are a few layers of calcareous
shales or sandstones in which a bed of con-
tiguous concretionary blocks is developed.
No continuous limestone layer was seen,
though a layer of black limestone is reported
to oceur high in the Black Mountains; a
single float fragment of such a limestone
was found. The shales and sandstones are
about equally developed, though possibly
sandstone predominates. Sandstones pre-
dominate in the lower third or more of the
section, and are abundant in beds of limited
thickness (20 to 100 feet) all through the
upper two-thirds of the sections. In fig. 8
are shown two generalized columnar sec-
tions which give-an idea of the composition
of the upper two-thirds of the section and
serve as a basis for the division of it into
formations. The lower part of the section
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contains little coal, and in this region is usually below drainage or upturned at
high angles in the enflanking mountains.

A study of the fossils found indicates that all of the rocks of this basin are of

the age of the Pottsville group of Pennsylvania. All the coals at present worked
in the Log Mountains appear to be certainly of Pottsville age. The formation,
in the lower part of the section appears to be the same as the Lec conglomerate
of Campbell in adjacent regions to the north and northeast, and of Keith to the
southwest. It is here called the Lee sandstone. The Lee is the lowest division
of the Coal Measures, and none of the rocks below it outcrop within the
Cumberland Gap coal basin unless they are exposed along the base of the
fault scarp on the west side of Rocky Face Mountain.. No such rocks were
noted there, but they may occur above drainage level and lie hidden by the
talus slope. These underlying formations are exposed on the north flank of
Pine Mountain, where they are brought up by the Pine Mountain fault.
_ Above the Lee oceur about 2,300 feet of sandstones and shales in
about equal proportion and more or less uniformly distributed through the
column. Tt is, therefore, not possible to subdivide this part of the section into
formations whose lithologic characters are constant, and are different from those
of the formations above and below. Nevertheless, for convenience of discussion
and for purposes of mapping, it has seemed best to divide this part of the
section into formations dlong arbitrary lines, the lines used being those that it
was believed were traced over the whole area with some degree of certainty. In
several cases these lines have been drawn at the horizons of valuable coals.
In addition to the formation lines it has been possible in several cases to trace
cliff-making sandstones over considerable areas, and as these are often valuable
in helping to locate the coals, they are mapped and described as members.

In the table below are shown the relative position, thickness, and composition
of the formations into which the rocks of this basin have been divided, as well as
the position of the mapped coals and sandstone members.
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Formations in the Cumberland Gap coal field.

Average

Formation. Symbol. Members and coals.

thickness.
Feet.
Bryson... ... Cbh........ 200
Hignite ... _... Chn......_. 460 | Red Spring coal at top overlying Red Spring sandstone;

Reynolds sandstone 180 feet from bottom at east; Hignite
coals at bottom at west.

Catron . _....__. Ce oo 300 | Jesse sandstone at top at east; Smith 11-foot coal 100 feet
from bottom at east; Klondike coal 50 to 125 feet from
bottom at west; Walling Creek coal at bottom at east;
Poplar Lick coal at bottom at west.

Mingo.......... Cm ....... 950 | Sandstone Parting coal 160 to 250 feet from top at west;
Puckett sandstone member 160 feet from top at ea.st
Slaters sandstone member 300 feet from top at east; Creech
coal 450 feet from top at east; Mingo coal 400 to 500 feet
from top at west; Fork Ridge sandstone member 40 feet
below Mingo coal at west; Kellioka coal 250 feet from
bottom at east; Harlan coal at bottom at east; Hance coal
at bottom at center; Bennett Fork coal at bottom at west.

Hance.......... Ch.._..._. , 600 | Cawood sandstone 250 fcet from the top; Yellow Creek sand-
stone 100 feet from bottom

Lee sandstone...| Cle..__.._. 1, 200~
3, 600?
Pennington | Cpn....._. 100
shale.
Newman lime- | Cn_o..... ... .. )
stone.
Chattanooga | Dech.______[..__.__.
shale. .

DESCRIPTION OF FORMATIONS.
LEE FORMATION.

This is the massive sandstone that forms the base of the Pottsville throughout
the southern Appalachian province. As the Lee formation of this region has not
been traced to connect with the same formation as mapped by Mr. Campbell in
the Estillville quadrangle to the northeast, or by Mr. Keith in the Maynardville
quadrangle to the southwest, some uncertainty exists as to whether the upper and lower
limits, as assigned here, agree with the limits given in the Estillville and Maynard-
ville folios. Its upper limit has been taken as the top of the massive sandstone
making up the Naese Cliff on the Cumberland River below the mouth of Brownies
Creek. (See Pl. VIII, 4.) Its lower.limit has likewise been in doubt. Tt has been
taken as the top of the first thick shale below the conglomerate. At Cumberland
Gap this shale, which has been correlated with the Pennington shale of Campbell,
has a thickness of 100 feet; and is underlain immediately by the white Newman
limestones. As the Pennington shale has a thickness of 1,025 feet at Pennington
Gap just east of the area here studied, there has been a remarkable thinning of the
shale or else the lower sandstones between the conglomerate and shale belong in
the Pennington shale. Even then the Pennington would be only 300 feet thick at
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Cumberland Gap and 500 feet thick at Cup Gap. At Brierfield Gap calculation
gave 1,375 feet as the stratigraphic distance from the bottom of the conglomerate to
the top of the Newman limestone. Doubt exists as to the continuity of the section
there. On the almost perpendicular escarpment of Cumberland Mountain the
following section is exposed below the Pinnacle:

Section at Pinnacle above Cumberland Gap.

: Fect.

. Sandstone, coarse grained, and with scattered pebbles . ... ... .. .. .... 50
Sandstone, coarse conglomerate . ... ... .t ieeianaaaan 40
Sandstone, thin bedded to massive, hard, medium grained, light brown ._...... emane 20
Sandstone, hard, erinkly ... .. ieiiieiaaaaaaan 60
Shale, brown ... et eeeaaeeaaos 120
Limestone, ‘“Newman '’ (estimated) ... ... .ot oo 350
Shale, black, Chattanooga - ... ..ot i e 150

It has been assumed that the conglomeratic sandstone at the top of Pinnacle
belongs in the Coal Measures and is therefore a part of the Lee conglomerate. If
that is so, the Pennington formation must be restricted to the strata between the
limestone and the base of this conglomerate—a total interval of 300 feet. It will
require further study to determine whether the 180 fect of sandstone below the
conglomerate belongs in the Lee or in the Pennington. A good section of part of
the Lee formation can be obtained by combining the exposures on the road from
Middlesboro to Cumberland Gap with the record of a drilling made at the brewery
at the foot of the hill. The total section is as follows: ‘

Section of Lee formation on Cumberland Gap road.

Feet,
Sandstone, shaly in places, more often massive, yellow (bottom of section) ...___. 90
Shale, sandy, brown to dark blue on road, “black’ in well ... . ... .. ..._.... 50
Sandstone, shaly, gray, with thin interbedded layersof shale ..... ._.....____.... 100
Shale, fissile, brown to dark blue. ... . i iiiaceaenn 10
L0772 TR VT 7o S 4
Shale, similar to last ... i iieiaaaaaann - 15
Sandstone, MassiVe. - - e e eeiaaa e 30
Shale, fissile, dark blue._ . o .. e aeaaan 25
Sandstone, ripple marked, pinkish and shaly ncar top, white, and more quarzitic
toward bottomn, generally massive. . ... ... i i e 100
Coarse conglomerate, estimated by pacing .. .. ... . o it 480
Coal, “Cumberland Gap,” up t0. .o 6
Shale, brown and sandy. ... L. iiiiiiaeaeaiaooo 50

Sandstone, hard, fine grained in saddle of gap and somewhat reseinbling quartzite. 80

From the saddle to the point where the limestone is exposed on the south-
west side of the gap is a horizontal distance of 1,350 feet. As the rock in place
is largely hidden it can not be asserted that it is sandstone or that the major
part of it belongs in the Lee formation. As exposed on the road in the section
just given, the Lee formation has a thickness of 1,000 feet. All attempts to tic
the lower part of this section with the section on the opposite side of the fault
were unsuccessful. At Cup Gap it was estimated that the Newman limestone was,
stratigraphically at least 1,500 feet below a hard, white sandstone that was thought
to be in the Lee, and possibly to mark the top of the Lee. If there is subtracted
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A. CAWOOD SANDSTONE JUST BELOW CAWOOD POST-OFFICE.

B. OUTCROP OF CAWOOD SANDSTONE AT TYPE LOCALITY.

Showing the weathering of the sandstone, leaving honeycombed effect from which the name Bee rock is derived.



DESCRIPTION OF FORMATIONS.

from this 100 to 300 feet which belong to the Pennington, there
is left from 1,200 to 1,400 feet as the thickness of the Lee forma-
tion. At Brierfield Gap a section was made on the road from
Hurst to Hagan. This section when platted gave an estimated
thickness of 3,700 feet between the top of the Lee and the top
of the Newman limestone. In the road the dips were uniformly
from 45° to 60°, so that at first sight it would seem as though
this section could be relied upon to give the actual thickness.
As, however, vertical dips and reverse dips were found only a
little to one side of the line of the section, the possibility of
faults occurring through the section reduces the probability of
the section being correct. On the whole, therefore, it may be
considered that this formation in this area has a thickness of at
least 1,000 feet, and possibly of 1,500 feet. Its top is formed
of the Naese sandstone member which makes the prominent
Naese Cliff on Cumberland River about 8 miles by the road
above Pineville. (Sce PL VIII 4, p. 36.) This is the same
sandstone that produces the well-known Seven Sisters, a short
distance farther up the river. Near the Seven Sisters and on
the lower part of Clear Creek it shows a thickness of consider-
ably over 100 feet. As exposed along Cumberland River the
upper part of this top sandstone is much cross-bedded, though
sometimes it shows no true bedding planes in a distance of 50
feet or more. The bedding planes are variable in thickness
within short distances, as though they were laid down in a
region subject to varying currents. Parts of these layers show
considerable areas where the sandstone is full of clay pellets; in
places apparently similar pellets have weathered out, leaving the
rock in a honeycombed condition, so that the term ‘‘ Bee rock”
has sometimes been applied locally to it. In places the rock
shows a marked tendency to exfoliatation, leaving the surface
below of a bright buff color and in rounded outlines. The two
coals at Cumberland Gap appear to be the same coals that are
found at other points in the Pine and Cumberland mountains,
suggesting that they may be rather persistent. If so, these coals
may some day be of value'in the center of the basin where they
are not disturbed by the folding or faulting. The main mass of
conglomerate is usually white on a fresh surface, and sometimes
on weathered surfaces, though usually it runs from gray to
brown. 1t is a coarse-grained saccharoidal sandstone containing
. many pebbles of white to milky translucent colors. These are
usually oval and well rounded and range from one thirty-second
of an inch or less up to about 1 inch in diameter. The majority of
the pebbles are small in most of the exposures, averaging nearer
the one thirty-second-inch limit than the 1 inch. In most expo-
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Lee formation etc,
Big Creck Gap
By David White

Leé
formation

Pennington J-
shale

Newman
Limestone

‘Chattancoga
shale

Rockwood
formation

F16.9,—Columnar section
of Lee and underlying
' formation at Big Creck
Gap of Cumberland
"Mountain (David
White).
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sures the pebbles appear to be more abundant and larger near the bottom of the
conglomerate. Near the top of the conglomerate the pebbles are scattered thinly,
usually in lines along the bedding, and generally in a pockety manner. Iere the
pebbles over one thirty-second of an inch in diameter may not make up one one-
* hundredth part of the rock, while toward the bottom of the conglomerate in some
layers probably nine-tenths of the pebbles are over one thirty-second of an inch.
Some of the other sandstones of the Lec formation, while not conglomeratic, are
coarse grained, white, and quartzitic, and from rock of this character it is possible
that some building stone may be obtained.

At Big Creek Gap, just southwest of the area mapped, Cumberland Mountain
is cut by Big Creek, and at this point Mr. David White obtained the following
complete section of the Lee formation and the underlying formations:

Section at Big Creek Gap (fig. 9).

. Feet

Rex coal ... i
Intel 323 B e et 10
Sandstone, thin bedded and shale. ... 40
Interval, hidden..... e e e e e e e et 125
Sandstone, possibly ‘‘top of Lee formatlon ”’ probably Yellow Creek sandstonc

of this report. ... e iiiaaeaaaan 70
Interval, hidden . ... .. e, 40
Shale, dark and fissile at center _._. . ... ... . ... . ... .._. . 70
Sandstone, with some shale, probably with next representative of “Naese”’

8andstONe - . ... e 70
Sandstone ... ... ... ... oo-. S 80
Shale, plant TemMaing. . ... ... ...l 50
IS5 0 £ 70 ¢ Y .10
Shales, dark, containing coal streak with invertebrates ... ___ ... ... __.__. 5
Sandstone ... ..o e e 85
Bhales. . e e iieieiaiiaacaaaan 10
Concealed - . i 10
Shales, sandy ... i e iiaaaa 65
Sandstone, shaly ._......__. e e e 25
Sandstone, shaly ___.._.. ettt e e 32
Concealed _...._ ... .... M 30
Bandstone . ... i mieaan 38
Conglomerate. . .. ... e eeeiciaeaaaaan 67
Shale, location of old drift on road, “and showing coal 15 inches .._...._..._... 35
Sandstone, conglomeratic at bottom ... ... . . L. 140
Shale, containing coal 2 feet, and possible position of Cumberland Gap coal at

Cumberland Gap .. ... .. .. ...l e ot 10
BaANASLONE - - - o e it 5
Shale, crushed and bituminous ... . .. ... L.l 10
Bandstone - - .. i 5
Conglomerate. . ._......__._. e e i 175
Bituminous shale._......__..._........_......_....;...,‘,......: .............. 20
Sandstone - . e iieemmaaiealoaaaas 32
Shale, containing p]ants ...................................... pemeee e 6
Coal .. el e mcmememeeaemeea s 2% -
Fire Clay - o e e 15
Sandstone, greemsh at bottom (‘‘approximate bhase of Lee’ ). .. ... . ....... 155
SandStOne . . ..o aeaeteaaa e caccceaseecacanaaeaaaan 60

Shale, olive-green .......cccccceerecsncacancncaccaccacnn eeecaremscecaiaaanaen 30



U. 8. GEOLOGICAL SURVEY PROFESSIONAL PAPER NO. 49 PL. Vill

A. OUTCROP OF NAESE SANDSTONE AT TYPE LOCALITY.

Naese Cliff, on Cumberland River, a short distance above the mouth of Hance Creek, from which Naese
sandstone receives its name.

. FOUR OF THE "“SEVEN SISTERS.”

A well-known locality on Cumberland River. These are outcrops of Naese sandstone, which in this field has been regarded
as the top bed of the Lee formation.
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. Feet.
Concealed, possibly red shale .. ... .o i it .50
Yellowish-green_ conglomerate . ... __......._.._... I ... 38
Shales, green and red, .partly hidden _..___ . ... . . ... ... 130
Sandstone, greenish . ... . ... ... e e i 35
Shale, greenish...__.... e e e PR 100
LAmestOne - - - e e 20
Shale, greenish ... ... .. ... .. .....C e Y 70
Limestone. . ic..ocaoooiia ool e e e 20
Coneealed .. e e 105
LAMestOne . - o e e e 290
Concealed ... o e 22
Limestone, cherty .. .. ... ... ... e e e - 90
Shale, greenish ... _.__._._._. e i P 6
05T 1703 3 U I 5
Shale, red. ... ... .. ....C e e 22
Shale, green....._... e e e i 20
Shale, black, Devonian - .. ...l ... ... e 70
Shale, greenish, and hidden drift of iron-ore mine ... . ... . ... .. .. 50

According to this section, the total thickness of the Lee is 1,187 or 1,367
feet, that of the Mississippian or ‘Lower Carboniferous” is 1,260 feet, and that
of the Devonian black shale is 70 feet.

HANCE FORMATION. -

This formation is defined as extending from the top of the Naese sandstone
member at its type locality to the bottom of the Lower Hance coal. It has a
thickness of about 600 feet. Though it contains two prominent cliff-making sand-
stones, it is mainly shale. This formation forms most of the valley bottoms and the -
greater part of the shale bluffs along crecks all over the area. The shale that is so
highly folded in the hills around Middlesboro is a part of this formation. As a coal
producer the Hance is of minor importance. In the Middlesboro region there has
been noted only one workable coal—the Turner coal—which occurs about 200 feet
from the top of the formation, and is worked at the Turner mine on Lane Branch of
Yellow Creek, just southwest of Middleshoro. In the Black Mountain district three
coals in this formation reach a workable thickness locally. About 200 feet or a little
less below the Harlan or Lower Hance coal is the Puckett Creek coal, so named”
because numerous openings have been made on it all along Puckett Creek, in all
cases within 150 feet of the bed of the stream. This coal is from 2 to 5 feet thick,
but when thick it usually is broken up into benches that are so separated as to
be unworkable. Abouat 100 feet below the Puckett Creek coal at the western end of
the mountains is the Cranes Creek coal. This is a solid coal whose thickness reaches
a maximum of nearly 4 feet, but is usually less than 3 feet. About 100 feet from
the bottom of the formation frequently occurs a coal carrying some cannel. At the
mouth of Terrys Fork of Wallins Creek this is of workable thickness. It is
therefore called the Terrys Fork coal.

Of the sandstones in this formation, one is largely below drainage while the other
is probably the most persistent in the field: The latter is called the Cawood sandstone
member from the exposures in the bluffs around Cawood post-office. It is there just
above drainage level of Martins Fork and at least 80 feet thick. Its tracing may in

2
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large part be due to the fact that its position in the hills brings it close to the line of
observation on the roads and trails along the stream valleys. It has been traced
almost continuously along Marting, Clover, and Poor forks of Cumberland River.
In most cases the cliffs are plainly visible from the roads up these forks and are
so near together that there is little doubt as to the correlation. Numerous
openings on the Harlan coal, 250 feet above, assist in the correlation at doubtful
points. Between Harlan and Puckett Creek are other sandstones which form bluffs
that are nearly, if not quite, as prominent and which render the tracing of the
sandstone more difficult. Over that area an attempt was made to follow the outcrop
of the Cawood sandstone along the hillside. Even then the breaks where it does
not outerop are so many and often so long that it could not be traced with
certainty from Harlan to Yellow Creek. The sandstone on Puckett Creek, into
which it appeared to trace, becomes dominant from that point westward and can
be traced without difficulty to Yellow Creek and into the Middlesboro area. This
sandstone came the nearest to being a key rock to which all the other formations
could be referred with certainty. While it is believed that it has been correctly
traced, the degree of certainty is not all that might be hoped for.

About 100 feet above the bottom of the formation is the top of a massive sand-
stone that makes prominent cliffs at the mouth of Yellow Creck and elsewhere
throughout the field where it is above drainage. It is here called the ‘“Yellow
Creek sandstone member.” This, as well as the Cawood sandstone above and
Naese sandstone below, tend to weather out large cavitics resembling a magnified
honeycomb, so that the name ‘“ Bee” rock has been applied to each of these sand-
stones. (See Pl VII, B.) _ '

MINGO FORMATION.

This formation is named from Mingo Mountain, where in 1903 nine commercial
mines were working coals from this formation. It includes the famous Mingo coal,
the Sandstone Parting coal worked at several of the mines, and Bennett Fork coal
worked at the Bennett Fork mine. In Mingo Mountain the formation has a thick-
ness of about 950 feet. This is divided by the coals mentioned about as follows:
From the bottom of the Poplar Lick coal to the bottom of the Sandstone Parting
~coal, 250 feet; from the bottom of the Sandstone Parting coal to the bottom of the
Mingo coal, 250 feet; from the bottom of the Mingo coal to the bottom of the Lower
Bennett Fork coal, 450 feet. . Northward, toward Pine Mountain, this formation
decreases rapidly in thickness. On Little Clear Creek the space from the bottom
of the Poplar Lick coal to the bottom of the Mingo coal appears to have decreased
to about 850 feet—210 feet from the bottom of the Poplar Lick to the Sandstone
Parting coal and 140 feet from the bottom of the latter to the Mingo coal. On
Clear Creck the lower space remains the same, while the upper space is reduced to
about 160 feet or less. The distance between the bottom of the Mingo coal and
the Chenoa cannel coal, which is thought to occupy about the position of the Bennett
Fork coal of the Bennett Fork district, is 334 feet according to a drilling on Bear
Creek. Such high dips are met with along the south side of Clear Creek that
surface measurements between the coals are apt to vary greatly and to be unre-
liable. | This variation is seen in various reports made to the Louisville Property
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Company, as illustrated in the following table, where measurements by Mr. Glenn
are added: '

Tntervals between principal coals, Clear Creek.

Coxi]. . A %élcf“n' R. H. Elliott. G.)Rigli;i't% 0il well. | T.. €. Glenn.
Feet. Feet. Feet. Feet. Feet.
Red Spring to Lower Hignite .. .__.__..__..___. 450 380 oo 430
Lower Mignite to Poplar Lick.._._.._._.__._... 280 208 290 ..., 310
Poplar Lick to Sandstone Parting (Buckeye
SDEINE) — el . 200 157 105 | .. 210
Sandstone Parting to Mingo (Mason?)_....____. 130 180 180 |....._.. ‘ 140
Mingo to Chenoa cannel ... ..oooooeeo oo, .. 190 405 130 334 (?)

'The Sandstone Parting coal is so named because it commonly shows a sandstone
parting 1 or 2 inches thick. It is mined at the Nicholson, Yellow Creek, and
Ralston No. 2 mines. In the Clear Creek region it has sometimes been called the
Buckeye Spring coal. The Mingo coal is at present the coal principally mined
on Bennett Fork. It is being mined at the Nicholson, Mingo No. 1 and No. 2,
Fork Ridge, Reliance, and Bryson Mountain mines, and has heen mined at Ralston
No. 1 mine. It is badly split at Yellow Creek and Ralston mines and appears to
be thin and probably not workable over most of the Stony Fork-Clear Creek:
district. At the Bennett Fork mine the upper of two coals is being worked, the
lower coal in that region coming 8 to 16 feet lower. The Chenoa cannel coal is
thought to come at about this horizon, this opinion being based on a comparison
of intervals to the coals above and the top of the Lee sandstone below.

Clift-making sandstones occur at ‘at least five horizons in the Mingo formation
in the Log Mountains. One is found about halfway between the Poplar Lick coal
and Sandstone Parting coal; another occurs about the same distance below the
Sandstone Parting coal. About 40 feet below the Mingo coal is the Fork Ridge
sandstone, which makes the most prominent clifts of any sandstone in the Log
Mountains. It appears above drainage a little above the mouth of Puncheon
Camp, or New Cabin Branch, and can be traced down Bennett Fork in almost
continuous cliffs from a few feet to 50 feet high. It can be easily traced around
into Stony Fork by occasional detached cliffs and bare outcrops in the beds of the
branches. It passes under Stony Fork a little above the mouth of Coal, or
Rockhouse, Branch, It is prominent on the north bank of the valley of Stony
Fork, and is thought to have been recognized in the valley of Little Clear Creek.
This sandstone and another cliff-making- sandstone about 100 feet lower were
largely depended upon for the correlation of the stratigraphy of the Bennett Fork,
Stony Fork, and Clear Fork fields. A fifth sandstone making minor cliffs occurs
a little above the Bennett Fork coals.

In the Black Mountain field the Mingo formation is defined as extending from
the bottom of the Wallins Creek coal to the bottom of the Harlan coal, or Lower
_ Hance coal of the western end of the Black Mountains. Its thickness averages
about 950 feet, heing less at the north and possibly more toward the south. In
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addition to the Harlan coal at the base it contains at least two workable coals,
probably more. Of these the Creech coal is thought to occupy about the same
stratigraphic position as the Mingo coal, as it occurs about 450 feet below the top
of the formation.. This coal was discovered in 1901, and knowledge of it was "
derived almost entirely from facings made under the direction of Mr. Robert
Creech in 1902. In Jackson Mountain, where faced by Mr. Creech, it shows as a
uniform coal 3 feet 6 inches to 5 feet thick. That it has not been traced outside
of that ridge is probably due to lack of exploitation. -About 250 feet above the
Harlan coal occurs the Kellioka coal, which gives a thick total section, but usually
is much split up with partings. Other coals above and below this coal appear to
be workable in places, and further exploration may prove them to maintain
workable thickness over a considerable area.

At the bottom of the formation occurs the Harlan coal, the most valuable coal
yet discovered in the Black Mountains portion of the Camberland Gap field. The
low position of this coal. in the hills has led to its being opened up for private or
local use at a large number of places and at the same time has taken away the
incentive to developing the coals higher in.the hills. In general it may be spoken
of as a 4-foot coal, though it is often thicker. When much thicker, it is apt to
show partings that render the top or bottom less workable, but the thickness of the
worked coal in the main bench is about 4 feet, as before. This coal can be traced
around the valleys of the three forks of the Cumberland River. It becomes thin in
the immediate drainage of Cumberland River and has not been proved on Wallins,
Forrester, and lower Puckett creeks. Between Puckett and Yellow creeks it is
thought to correspond in position with the lower of two coals, called there the
Upper and Lower Hance coals. The Lower Hance coals are thought to be equivalent
to the Bennett Fork coals of the Log Mountains district. The Upper Hance coal
may correspond with a coal reported at several places as occurring about 30 feet
above the Harlan coal, and as reaching a thickness of 3 feet locally.

About 160 feet below the top of the Mingo formation occurs the Puckett
sandstone, so named from the prominence of its outerops around Puckett Creek; it
is the sandstone making the so-called *‘ Big Cliffs” on Brownies Ridge, characteristic-
ally scen just below the gap between the Blacksnake Branch of Puckett Creek and
Biacksnake Branch of Brownies Creek. In places along the west side of Reynolds
Moantain, as up Mudlick Branch, it makes vertical cliffs 100 feet high. This
sandstone makes fairly prominent cliffs all through the mountains to the east as far
as studied, though in places along the upper waters of Martins Fork, the cliffs
disappear and the pl%c of the sandstone seems to be entirely taken by shale.
On the other hand, in that region a sandstone makes prominent cliffs at nearly the
same horizon and in the field was correlated with the Puckett sandstone. Later
study seemed to show that this sandstone is stmtlgraphlcally about 150 feet or more
below the top of the Puckett sandstone, and on account of its making massive cliffs
along Slater Fork of Catron Creek it has been called the Slater sandstone. The
Creech coal occurs between two thick sandstones, the lower of which is thought to
be the representative of the Fork Ridge sandstone of the Log Mountains. It differs
from the Fork Ridge sandstone, however, in not being a cliff maker, and in lying -
close to the Creech coal.
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CATRON FORMATION.

The Catron formation in the Log Mountains extends from the bottom of the
Lower Hignite coal to the bottom of the Poplar Lick coal. In the Black Mountains
it extends from the top of the Jesse sandstone member to the bottom of the
Wallins Creek coal, as typically exposed in Coon Branch of Catron Creek. In the
Log Mountains lts thickness varies as follows: On Bennett Fork, about 400 feet;
on Slickrock Branch of Stony Fork, 320 feet; on Martin Branch of Stony Fork,
400 feet; on Stony Fork of Yellow Creek, 320 feet; on-Coal Branch of Stony
Fork, 280 feet; on Hignite Creek, barometric measurement gave 460 feet, probably
somewhat too high, as Mr. J ustlce of the Louisville Property Company gives
996.25 feet as the measured interval between the two coals on this creek. This
measurement is so much below the barometric measurements on this and adjacent
creeks ag to raise some question as to whether the measurements have been made
from the same coals. On Béan Fork Branch this formation has a thickness of
360 feet; on Little Clear Creek, 3800 feet; on Bear Creek, 280 fcet. These
thicknesses are probably under- rather than over the actual thlckness, as in most
cases the measurements were made across the dip, and there was a considerable
horizontal interval between the upper and lower measurements. It therefore seems
safe to assume that the formation is over 800 feet thick in the Log Mountains.

A prominent cliff-making sandstone shows occasionally only a few feet below
the top of the formation.. In Bryson Mountain this sandstone makes some notable
cliffs and is well exposed at most of the places visited in the l.og Mountains.
At the bottom of the formation oceurs the Poplar Lick coal, so named by Mr.
G. M. Sullivan, assistant to Mr. A. R. Crandall, from the place where it was first
opened (location not known to the writer). This appears to be the most available
coal in the Stony Fork-Clear Creek district. It is barely workable in the Bennett
Fork district. Thirty-six to 125 feet above it occurs another coal—the Klondike
coal, so named because it is worked at the Klondike mine of the Ralston Coal
Company on Benuett Fork. Tt reaches a good thickness on Mingo Mountain and
is workable over much of the remainder of the Log Mountains. = On Hignite Creck
a 50-foot cliff is a pronounced feature about 40 feet above the Poplar Lick coal.

In the Black Mountains the Catron-formation has a thickness of about 320
feet, a number of measurements giving substantially the same result. The Jesse
sandstone member at its top is supposed to be equivalent to the sandstone just
below the lower Hignite coal. The Jesse sandstone has a thickness of from 20 to
70 feet. As previously described, it tends to be coarse grained, especially in its
lower part. In many places the coarser grains are pebbles of quartz, which have
a diameter of about an eighth of an inch, and ocecasionally of a quarter of an inch..
In most places these pebbles occur only scatteringly and show best on weathered
surfaces. The sandstone as a whole does not tend to make cliffs, though there are
exceptions; in many cases its presence and position are indicated only by the
fragments of gritty sandstone in the stream float or on the hillside. It was found
in place at the northern end of Reynolds Mountain, and at most points visited on
the flanks of that mountain, particularly at the head of Catron Creek; it occurs
also on the ridge at the head of Jesse Creek, from which it has been named.
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The coarse-grained facies was not noted in Potato Hill Ridge or at most of the
places visited on Martins Fork Ridge. It shows poorly in Grays Knob and fairly
well in Little and Big Black mountains. From 40 to 60 feet below it in many
parts of the field occurs a sandstone that makes bold cliff-like exposures in the heads
of many of the streams, notably so around the head of Wallins and Catron creeks.
In places it shows a thickness of 80 feet, but a short distance away it may
thin down to 10 or 20 feet.

At the bottom of this formation oceurs the Wallins Creek coal, and 100 to 120
feet above the Smith 11-foot coal. These coals are supposed to be equivalent to
the Poplar Lick and Klondike coals, respectively. The Wallins Creek coal ‘is
named from Wallins Creek, around the head of which it occurs, and near which
several good measurements were obtained in Hobbs Branch, Trace Fork, and in
Sang Branch. These all gave sections showing uniformly about 8% feet of coal.
Soméwhat similar coals from 6 to 11 feet thick were found at about the same
elevation around the hcads of Puckett, Forrester, and - Catron creeks, and on Grays
Kuob, and were reported on Little Black Mountain. At first all these were assumed
to be at one horizon. Messrs. McCreath ‘-and d’Invilliers, however, reported two
coals on Grays Knob, the thickness of the lower of which was 9 feet, while that of
the other was 13 feet 6 inches. The upper is said to have been ‘“‘opened 90 fcet
vertically higher and immediately above the last-mentioned development.”«

No such development of two thick coals was found during the present survey
either on Grays Knob or elsewhere. At a number of places, however, a coal
between 3 and 4 feet thick was found either 150 feet above or 150 feet, more or less,
below the thick coal. Then a study of the measurements showed that the distances
from the thick coal at about this horizon to the first cliff-making sandstone is about
160 or 320 feet. Evidently therc were either two sandstones or two coals. Measure-
ments from the Jesse sandstone to the sandstone below this thick coal gave either about
500 or about 650 feet. These results demonstrated with considerable certainty
the existence of two sandstones whose tops were approximately 150 feet apart,
each being dominant in part of the area, but one becoming thin where the other
was dominant. They seemed to demonstrate also that while in some places, as on -
Lick Branch of Catron Creek, the 320-foot measurement from the big coal down
to the underlying cliff-making sandstone was to the lower of these two sand-
stones, in other places, as at the old Granville Smith place at the head of Puckett
Creek, it was from the coal to the upper of these sandstones, indicating that there
were two coals as well as two cliff-making sandstones below this coal. Further
study and additional facts seemed to confirm this theory. In this report, there-
fore, it has been assumed that there are two coals in the Catron formation yield-
ing locally 7 to 8 or more feet of coal. While the thickness of the lower of these,
or Wallins Creek coal, is from 7 to 9 feet at a number of places widely scattered
over this field, at other places it is less than 4 fect. Ninety to 160 feet above this
there is assumed to be another seam, which usually yields only 3 to 4 feet of coal,
but in a few places has a total thickness of 11 to 13 feet, as on Grays Knob and
on the old Granville Smith place (now the Frost place), at the head of Puckett

a McCreath and d’'Invilliers, p. 78.



DESCRIPTION OF FORMATIONS. 43

Creek, This upper coal has, therefore, been called the *‘ Granville Smith 11-foot
coal;” or, shortly the “Snuth 11-foot coal;” as it has become well known through-
out the region by that name.

HIGNITE FORMATION.

The Hignite formation is named from Hignite Creek in the Log Mountains,
where it is exposed. There it extends from the bottom of the lower Hignite
coal to the top of the Red Spring coal. Barometric measurements on the space
between these coals varied from 440 to 540 feet, a majority of the measurements
ranging from 440 to 480 feet. Measurements on Bryson Mountain by Mr. J. C.
Richardson gave 440 feet; on Puncheon Camp Creek, 500 feet; on Martin Branch
of Stony Fork, 480 feet; on Little Clear Creek, »540 feet; on Bean Fork Branch
of Yellow Creek, 440 feet; on Bear Creck, 450 feet (the last four by Mr. A.
R. Crandall); on Hignite Creek, 440 to 540 feet.

On Hignite Creek a coal partly faced up was taken to be what is generally
known in the Log Mountains as the Red Spring coal. It is 5 feet or more thick
and occurs immediately above a cliff-making sandstone. What is believed to be the
same sandstone (called from its association with this coal the *‘Red Spring sand-
stone member of the Hignite formation”) was traced as a continuous cliff-making
sandstone all along the summit of Log Mountains from Canada Peak to the head of
Stony Fork. It makes an amphitheater-like wall at the head of the Middle Fork of.
Hignite Creek just below the level of the gap. At the bottom of the formation
occur the two Hignite coals, 12 feet apart vertically. The upper one is well exposed
in the bed of the creek, the lower one in a facing. The bottom of the lower bed,
here 3 feet 4 inches thick, forms the bottom of the Hignite formation in the Log
Mountains.

The Hignite formation is considered to be eqmvalent to the rocks that occur in
the Black Mountains from the tops of the highest mountain down to the top.of the
Jesse sandstone. A comparison of spaces from below indicates that this sandstone
is equivalent to a massive, often cliff-making sandstone that comes just a few feet
below the lower Hignite coal of the Log Mountains. The Jesse sandstone in the
Black Mountains is frequently characterized by a scattering of small pebbles whose
diameter is seldom more than one-fourth inch and is usually about one-eighth inch.
As such pebbles were found only near the mountain summits and at apparently the
-same distance above the top of the Lee, it was assumed that they occur at the same
general horizon. This view was strengthened by the occurrence of the massive
Reynolds sandstone above it at a constant interval of about 180 feet, and of other
traceable coals and sandstones below also at fairly constant intervals. The highest
points of the Black Mountains are from 400 to a little over 500 feet above the top of
the Jesse sandstone, so that, as previously suggested, they may reach the horizon of
the Bryson formation. Few of the coals in this formation were found in the Black
Mountains, and almost no measurements of the coal were obtained. The most "
prominent member in that region is the Reynolds sandstone. It is the sandstone
that is exposed in Hanging Rock of Reynolds Mountain and - Pilot Rock of Little
Black Mountain. It makes prominent perpeundicular cliffs from 50 to 100 feet high
along a considerable part of the crests of the Black Mountains. There are other
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sandstones short distances above and below that in places make almost or quite as
prominent cliffs, but in most places the cliffs made by the Reynolds sandstone are
more conspicuous than those of the other sandstones within 200 to 300 feet
above or below.

BRYSON FORMATION,

This. formation occupies the higher tops of the lLog Mountains. It may
oceur on one or two ot the highest points in the Black Mountains, as Fox Knob
in Potato Hill Ridge, and the higher points of Reynolds Mountain, but it could
not be recognized., It is named from Bryson Peak of the Log Mountains, where
it 1s well exposed and where it has been studied better than eclsewhere. While
it contains one.or two coals of workable thickness, such coals have too small an
area to be considered profitable. This formation shows a thickness of about 200
feet in most of the higher peaks along the crest of Log Mountains from Bryson
Peak to the head of Hignite Creek. ’ ‘

STRUCTURE.
STRUCTURE OF THE APPALACHIAN PROVINCE.

The Appalachian province is structurally a geanticline, whose axis follows the
Appalachian Mountains. It seems probable that there have been successive
uplifts, and that the axis of movement was transferred northwestward in each
case. The earlier movements may have been to the southeast of the préesent
Appalachians, and the land surface thus formed may have furnished a large part
of the material at present making up the sedimentary strata west of the Unaka
or Great Smoky Mountains. From the Cambrian to the Carboniferous period,
there appears to have been little folding, but at or before the close of the
Carboniferous the rocks of the Appalachian province yielded to the stresses
from the southeast and gave way to form the geanticline at present found there.
At the east occur highly disturbed igneous and metamorphic pre-Cambrian
rocks. Remnants of the later overlying sediments have in many cases been
enfolded with the metamorphosed rocks and thus preserved. But the great mass
of the sedimentary rocks lies to the northwest. Those nearest to the Appalachians
are the oldest, mainly Cambrian, and present numerous great faults and minor
folds. Northwest, toward Cumberland Gap, the faults become less numerous, the
. folding is less intense, and rocks of later age predominate at the surface. This
condition exists across most of the Great Valley. The dips there are almost always
to the southeast. Toward the western edge of the Great Valley a broad anticline,
sometimes broken with faults, is developed in the Cumberland Gap arvea. This is
“known as the Powell Valley anticline. West of this is a broad syncline, a part of
which is discussed in this paper. The western edge of this syncline rises to a
-fault—the Pine Mountain fault. Northwest of Pine Mountain the strata lie nearly
" horizontally. They dip at a low angle in various directions, but in general toward
the southeast.
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GENERAL STRUCTURE OF THE CUMBERLAND GAP COAL FIELD.

The Cumberland Gap coal field structurally is a syncline lying between the Pine
Mountain fault on the north or northwest and the Powell Valley anticline on the
south. The axis of this syncline-lies north of the center of the basin, near, but.
usually a little south of, the Cumberland River. At the west the axis passcs
through the Log Mountains, between Clear Creek and Stony Fork. It is concealed
in the fault belt between Pineville and Cumberland Gap. From the mouth of
Yellow Creek to the mouth of Hance Creek it about follows the Cumberland River;
as the river turns to the notrth it continues eastward, crossing Brownies Creek in
the neighborhood of Oaks., On Puckett Creek it has not been very definitely
located, but in a general way crosses between Blacksnake and Bull branches. Then
it turns northwaid and crosses Saylor and Forrester creeks near their mouths, then
eastward, crossing Jesse Creek near the trail between Forrester and Walling
creeks. It crosses Wallins Creek at the mouth of Camp Branch, and Ewing Creek
at the mouth of Irving Branch. From Harlan eastward it runs through the center
of Big Black Mountain.

The rise from this axis to the north is irregular, sometimes heing but a few
feet 'in the first mile; in other cases the rocks rise shavrply from the syncline.
Possibly 100 feet in the first mile would be a fair average. '

At the foot of Pine Mountain the dip is steeper but variable, ranging from 10°
to 65°. Near Chenoa the rocks rise in Pine Mountain with a dip of from 18° to
40°, Near Pineville the dip is from 15° to 30° north of Laurel Hill, from 20°
to 35° north of Tanyard Hill, from 10° to 15° near the foot to over 65° near the
crest, though it is 45° to 55° along the crest. Bare faces near these measurements
seemed to indicate a dip of nearly or quite 90°. Eastward the dip is lower,
being seldom above 30°, the south slope of the hill is correspondingly longer.

From the main axis south or southeastward the dip is slight until the foot
of Cumberland or Brush Mountain is reached. In the Log Mountain region the
dip from the sounth is less than 100 feet to the mile on the average, though
locally it is much higher. On Williams Branch the dip downstream will reach
100 feet or more to the mile. On Hance Creek it averages less than half that;
and on Puckett Creek a similar dip of about 50 feet to the mile is found. On
Wallins Creek the rise above the axis is about 100 feet to the mile. In the avea
near the three forks of the Cumberland, there is a rather high dip just south of
the axis, then a broad level which includes Catron Creek up to Slater Fork,
- Marting Fork up to Cawood, Bobs Creek, and. Turtle Creek. Up Clover Fork
above Ages Creek the strata show an eastward dip of 30 to 40 feet to the mile.
On Crummies Creek the rocks are slightly lower than in the broad, flat region
_just spoken of. In many cases local reversed dips are found, as near Hurst,
where a southeast dip is found almost at the foot of Cumberland Mountain. In
general this low rise to the south from the main axis continues until the valley
. at the foot of Cumberland, or Brush, Mountain is reached, as Clear Fork of
~ Yellow Creek, the head of Brownies, Martins Fork, and- Cranks Creek. As a
rule the hills on the north side of these streams show the rocks lying nearly
borizontal, while the south bank, or often the stream bed, shows sandstones with
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high and, in a few cases, perpendicular dips. Evidently the flexture is a very
sharp one. The structure of Cumberland Mountain is considered below. In
addition to the longitudinal flexture noted on Clover Fork, a few transverse folds

were noted. ,
 STRUCTURE OF CUMBERLAND MOUNTAIN.

The structure of Cumberland Mountain presents two types (shown on Pl IX
and fig. 10). In one type the mountain is a simple monocline, and the rocks all dip
about uniformly at angles of from 25° to 50°. In the other type the rocks are
bent sharply upward at the north foot of the mountain at angles closely approaching
a right angle, then they are fractured sharply or bent into a nearly horizontal
position with a dip of 20° or less. It is of interest that the second type coincides
with that portion of the mountains that appears to have been pushed bodily to
the north. Beginning at Cumberland Gap the valleys following the foot of the
mountain lie a mile or more north of a line from the valley of Little Yellow
Creek to the valley of Martins Fork below the end of Brush Mountain. Over
much of that distance there is a corresponding northward movement of the
escarpment on the southern face. Furthermore, at the southwest end the change
from the first type to the second comes sharply at Cumberland Gap and is closely
associated with the fault at that point. At tbe summit of the gap on the west
side the rocks are quartzitic sandstones that dip N. 55° W. at an angle of 65°,
and no trace of the Newman limestone is found until the limestone quarry is
reached at the south foot of the hill, about 1,350 feet south of the gap.. On the
east side of the gap, the Newman limestone outcrops 80 feet above the saddle,
and dips N. 28° W. at angles of from 18° to 25° On the south side of the
gap the line of faunlt, as shown by fragments of limestone on one side of it
and none on the other, has a direction N. 23° W. From the gap northward
the fault appears to run out in the form of a nosing, horizontal fold. On the
west side of the Harlan road the dip is N. T0° to 85° W. at angles of from 50°
to 55°.  On the east of that line the dip is N. 5° E. to N. 25° W. at angles
of from 15° to 32°. Here then is consistent evidence, along several lines, of differ-
ential movement along the Cumberland Mountains; that is, that the part of the
Cumberland Mountains between Cumberland Gap and the east end of Brush
Mountain has yielded more to the thrust forces from the southeast than the
adjacent regions, and the Lee sandstone has there been carried a short distance
farther north than to the northeast or southwest. In this case it should not be
supposed that there has been an actual northward movement of a mile or more,
for a slight elevation combined with the northward movement would throw the
Hance shales which determined the line of the valleys well to the north; and,
correspondingly, a higher elevation of the Lee sandstone in pre-Cretaceous times
combined with the north dip would have allowed it to be eroded much farther
-to the north. In fact, a slight elevation of the northward-dipping rocks would
tend to move the longitudinal valley and the escarpment northward as indicated
without actual northward motion on the part of the rocks. The structure,
however, indicates that there has been horizontal as well as vertical motion. In
the neighborhood of Cumberland Gap it is evident that part of this movement
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A. VIEW NEAR BRIERFIELD GAP, CUMBERLAND MOUNTAIN.

Showing Lee sandstone with normal high dip.

B. VIEW OF PINNACLE EAST OF CUMBERLAND GAP.

Showing low dip characteristic of the rocks in the top of Cumberland Mountain from Cumberland Gap to the eastern end of Brush Mountain.
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has been by actual shearing along the Cumberland Gap fault. The shape of the
escarpment for 2 or 3 miles southwest of Cumberland Gap suggests that that
part of Cumberland Mountain was dragged forward at the same time. If so,
the rocks just north must have been subjected to torsional stresses. That, it
seems quite possible, may account for the highly folded and faulted condition of
the shales in the hills immediately about Middlesboro. This folding would also
seem to satisfy the demand for a shortening or buckling of the strata in that
region to allow the northwestward movement of the Cumberland Mountain. It
is quite possible that the folding of the shales that shows at the surface corre-
sponds with a synclinal dip of the massive Lee sandstones, the sandstones being
folded while the shales were crushed. Northeast of Cumberland Gap the neces-
sary shortening seems to have been obtained in the main by the change in the
shape of the fold. Part of this shortening may have been obtained by the faulted
buckle of Rocky Face Mountain. Whether the fault of Rocky Face Mountain
joins the Cumberland Gap fault could not be determined, but the evidence was
rather against the theory that it does. It is probable, however, that if the two
are not parts of a single fault they belong to one fault system and were pro- .
duced at the same time and by the same force. The Rocky Face Mountain
fault will be described below. At the west end of Brush Mountain oceurs
another interesting fault, or double fault. In ‘this case the two faults appear to
meet each other about at right angles, one extending along the strike in Brush
Mountain, as though there was a break at the sharp fold where the rocks turn
from nearly vertical to nearly horizontal at the top, while the Shillaly Creek
fault that meets it at right angles to the strike is followed by Shillaly Creek.
As nearly as could be determined the mass of rock occurring within the inter-
secting faults had dropped down at the corner, the edges of the downthrown
block gradually rising until they join the edges from which they were broken.
In this case the downthrow has been sufficient to bring down and protect from
erosion some rocks that appear to be]ong to the formations overlying the Lee ‘
The structure as indicated by the dips is shown in ﬁg 10,

Near Hurst the rocks in places tend to buckle in horizontal planes, so that
strata that on either side have dips of 45° to 60° locally are perpendiculal or more
or less overturned, as though lateral stresses, as well as the main tmnsvelse stress,
had been induced, as is suggested by dmglam o', fig. 10.

ROCKY FACE MOUNTAIN FAULT.

Rocky Face Mountain (fig. 11) as shown on the map is a north-south ridge with
unusually narrow crest and steep flanks. Structurally it is a faulted arch with
downthrow on the west. The rocks involved are the massive Lee sandstones
and conglomerates. The fault appears to become an anticline at each end and
to nose out rapidly. At the north end the fold shows plainly on the north side
of Cannon Creek, the west limb of the anticline being mnearly perpendicular and
the east limb dipping N. 82° E. at an angle of 30°. The conglomerate appears in
the bed of Cannon Creek and is slightly faulted. The faulting probably begins
at the creek. The upthrust side rises rapidly, attaining an elevation of over 2,500
feet. The upthrust strata acquire a dip of from 80° to 87°, the change from a

41—No. 49—06—4
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dip of 25° to one of 80° at the foot of the mountain taking place in a few feet.
At the crest the rocks bend sharply almost to the horizontal and then are sharply
cut off, presenting an almost perpendicular face several hundred feet high. At
the south end the structure is not entirely clear, but apparently the fault changes
to an anticlive before the south end of the mountain is reached, and fairly low
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dips both southwest and southeast indicate a nosing, out of the anticline. The
disturbance crosses Yellow Creek, but does not appear to extend far into Dark
Ridge. These features are shown in fig. 11. It seems possible to estimate
roughly the amount of north-south:shortening that has taken place in the buckling
or arching seen in Rocky Face Mountain. An estimate made by graphically
plotting to scale the facts as known shows a shortening just along the line



ROCKY FACE MOUNTAIN FAULT. 49

of tfracture of from 1,200 to 2,000 feet. Such a fold probably does not extend to
any great depth. Below the arching Lee sandstone the Pennington shale has
probably been folded up much as the Hance shales have been at Middlesboro.
In the case of the Middlesboro area it would seem possible that there exists a
local synclinal fold in the massive Lee sandstone cmrespondlng in shape to
the Rocky Face Mountain arch, but reversed.

In Volume III, new series, of the reports of the Kentucky Geological Survey,
Professor Shaler argues that the Pine Mountain and other faults of this region
were formed retently, especially when compared with- such features as the
Powell Valley anticline. The basis for this argument is mainly the small amount
of erosion that has taken place since the faults were formed. Thus, in the case
of Pine Mountain, the fault scarp ‘has retreated but little from the original
plane of faulting, while the Cumberland Mountain scarp has -retreated several
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miles from the axis of the Powell Valley anticline. In all this no account was
taken of the Cumberland peneplain. This peneplain is believed to have been the
last stage of a cycle whose end came near the close of the Cretaceous. With
that in mind it is evident that the present Pine Mountain was below drainage
from the Carboniferous nearly to the end of the Cretaceous. On the other
hand the anticlinal structure carried the Lee sandstone east of Cumberland
; Mountam well above the level of the peneplain, where it was subject to erosion,
and it is more than probable that a large share of the northwestward'cutting of
- the Lee sandstone of Cumberland Mountain took place during the production of
the peneplain. That the Pine Mountain fault has not been produced since
Cretaceous time is evident from the fact that Pine Mountain, resulting from it,
was leveled off in pre-Cretaceous time. For the same reason it is evident that
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no large movement along Pine Mountain fault has taken place in post-Cretaceous
time, though small movement may well have occurred. That such movements
have taken place in the Yellow Creek Valley appears from the discussion of the
Middlesboro plain in the section on (Geography. As stated there, if erosion
below the 2,500-foot level did not begin here until nearly the end of Cretaceous
time, erosion that reached down to the present drainage levels must have been
comparatively recent. If, as stated above, there exists at Middleshorc a local
synclinal fold in the Lee sandstone, it is possible that a slight further yielding would -
deepen it and might locally depress the land there, bringing the old drainage lines
below their former level of outflow and allowing the silting up of the basin thus
formed. In this case, while sinking at Middlesboro is certain, there may also have
been a movement along the fault face at Rocky Face Mountain. Such a movement
would be closely related to a subsidence at Middlesboro, the two movements, if both
occurred, being but two expressions of a single readjustment. '

There is slight evidence of a still more recent movement of similar character,
though of slight amount in the dip of the Arthur Heights gradation plain
from north to south. This dip amounts to about 20 feet to the mile. It can
not be asserted that this dip is not due to the differential effects of erosion, but
it suggests that there has been in comparatively recent time a noticeable tilting
of the rocks with sinking at the south or uplift to the north.

GEOLOGY OF THE COALS.
GENERAL STATEMENT.

The first stage of the investigation of the coal resources of any area is usually
" confined to finding and . measuring a few scattered outcrops of the coals. This
work shows, first, that coal is present and may indicate whether it is workable.
Such data are usually obtained in a more or less rapid reconnaissance trip. With'
such data it is not usually possible to make more than guesses at the correla-
tions of the coals, and little or no idea can be obtained of the persistence or
reliability of the beds. If the structure be very.simple, often a very fair idea
of its general features may be obtained in such a trip, though minor details that
are apt to escape observation usually rénder any attempted correlations unreliable.
If the structure is obscure or complicated such a trip will reveal little else than
that fact. The report of the trip will consist of little more than a transcription of
the field observations following the itinerary of the journey. If a map is published -
it will usually only show the route traversed and the location of points mentioned
in the text.

In the second stage of exploration an attempt is made to gather data with
some degree of uniformity from every part of the field. Differences between
different surveys of the same field or between surveys of different. fields will
depend on the closeness with which the work is done. Thus in a region of
abundant roads it may be planned to traverse every principal road or every
public road, or every road, whether public or private, or it may be planned to
gather all possible data between the roads. According as one or the other of



GENERAL STATEMENT OF GEOLOGY. . 51

these plans is adopted the work would grade from very coarse to very fine.
In a region like that of the Cumberland Gap, where roads are few and are
little depended upon, single lines of traverse may be run up the principal .crecks
or along the principal ridges; or, for closer work, lines may be run up the prin-
cipal branches of the larger creeks, along a few of the larger spurs from the
principal ridges, to such isolated coal openings as could be learned of, and around
the hills along the outcrop of some cliff-making sandstone. This was the method
used in the field work for this report. To illustrate, traverses were made and
. notes taken of all data visible from the line of traverse along Puckett Creck
from head to mouth and up the following braunches: Pounding Mill, Bull, Camp-
bell, Blacksnake, Mill, Path Fork, Lee, Toms, Jackson Mill, and Mudllck Several
trips were made up some of the brancheb of these blanches Traverses were run
along nearly the full length of the crest of Jackson Mountain and Brownies
Ridge, along most of the crest of Reynolds Mountain, and along the spurs on
the Puckett Creek side at four places. In addition between 20 and 30 indepen-
dent trips were made to openings on the Puckett and Creech coals, or in
tracing the Blacksnake or Puckett sandstone. The same amount of time might
easily have been spent in addition in climbing more of the small side branches,
all the principal spurs, and in tracing- horizontally all the cliff-making sandstones.
But twice as much time spent would have yielded not twice as much but probably
only a small fraction of additional useful information. Its main value would have
been the reduction of the measure of uncertainty now necessarily existing in the
correlations and mapping. A visit was made to almost all, if not all, the artifi-
cial openings or facings made on the coals, including all that could be learned
of or at which the coal was reported as still visible, or that could be found by
following coal float up the slope. The other trips made were scattered over the
basin as uniformly as possible and often selected with special reference to their
yielding good sections. The degree of fineness with which such field work is
done is usually determined by the time and money avallable for the work and
by other conditions.,

The third stage of explomtlon, which usually 1mmed1ately precedes or accom-
panies active exploitation, is that in which the knowledge to be derived as above
is augmented by drillings, test shafts, and more or less continuous facings. In
a region like this the latter method is the one usually followed. Some drain or
stream which gives clean exposures over much of its extent is followed, and
wherever the bed is hidden by talus, vertical cuts are made on the side banks.
~ Springs that suggest that they come from coal are dug into, and the coal, if
there, exposed. In many cases where the distance of a given coal above or below -
a sandstone that can be followed is known, measurements are made up or down
the slope from the sandstone at favorable places and the face of the hill boldly
dug into for as great a vertical distance as may be necessary until the bloom of
the coal is found; then that is followed until the full thickness of the coal is
exposed in a fairly unweathered condition, with its roof shale above and under-
clay below.- Facmgs of this kind are especially made when it is desired to map
accurately and to ‘“prove” the workability of any particular coal bed. Our
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knowledge of the Creech coal in Jackson Mountain was entirely derived from
facing of this character.

- In exploration in the first stage little attenmon is paid to the topography.
In the second stage it is necessary that there be available a topographic map of
the area under investigation, or that a topographic map of more or less accuracy
be constructed at the same time that the geologic work is done. In the third
stage practically all datum points are leveled to. In the first stage little or no
attention is given to the structure, and often very little to the stratigraphy, as a
whole or in any detail. In the second stage all the major features, both of the
structure and stratigraphy, are worked out and as:large a share of the minor
features as the time will allow. In the third stage an attempt is made to obtain
both the structure and stratigraphy in detail and without breaks in the continuity—
the stratigraphy by deep borings and long vertical facings, the structure by boring
to a particular bed or facings on a particular bed or by the instrumental following
of the outcrop of some key rock.

In the Cumberland Gap coal field, up to the opening up of the field west of
Middlesboro, exploration of a public or semipublic nature had been only of the
first stage. Of this character is the report of an examination of this area made
in 1887 by Messrs. McCreath and d’Invilliers for the Louisville and Nashville
Railroad. Since the opening up of the field about Middlesboro much of the
exploration in the Log Mountains has reached the.third stage. Both the American
Association Incorporated and the Louisville Property Company (formerly the Log
Mountain Coal, Coke, and Timber Company), with large interests in the Log
Mountains, have had extensive facings done at a large number of places in those
mountains, so that it is probable that there are to-day sections of all the coal beds
to be found along the several streams examined. Much of this work was done under
the supervision of Mr. A. R. Crandall, insuring its reliability. Probably much
more work has been done under the direction of Mr. J. C. Richardson for the first
company and of Mr. J. R. Justice for the second company of equally or more
accurate character, because largely based on actual levels. In this latter work may
be mentioned the preparation of a detailed map of the Poplar Lick coal in Canada
Ridge, with exact levels on a large number of facings on the coal. In addition
to data of this character, there is now available a large amount of data obtainable
* from the mines being operated along Bennett Fork and being opened along Stony
Fork. Unfortunately no one horizon has been faced or traced uniformly throughout
this portion of the field, nor have the coal data been compared to stratigraphic
bench marks in such a way that now, when most of the facings have disappeared,
- it is possible to locate accurately the position or elevations of datum points. For
example, Mr. Crandall’s work may give the thickness of a coal reported at 1,300 feet
above the mouth of a given stream. If the data were originally obtained with a
barometer, the chances are that later another barometer may not give the same
readipg within 50 or 100 feet of the actual position of the coal; if the first
determination was by spirit level or stadia, the position may be later determined
accurately by a repetition of the instrumental leveling, but only approximately by
the barometer, and the datum point may be sought at an elevation of from 10
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to 200 feet above or below the true level. If, in addition to the elevation above
the mouth of the creek, other elevations had been given, such as the elevation
" above or below some recognizable point on the creek, as the forks, or the foot
of a prominent cliff (and it is seldom that such a point can not be found within
300 feet vertically of any coal), the limit of error in barometer reading is largely
eliminated. In many cases coals referred to some near-by landmark, either strati-
graphic of geographic, may be located without'a barometer. Because the companies
~ interested in the Middlesboro area did not possess this information, it was not
possible to work into the observed sections much of the data obtained by means
of special -facings, etc. To illustrate: The Red Spring coal, a good 5-foot coal,
known only through facings, was not only not seen, but, as the barometer only was
used, its stratigraphic position—that is, its position relative to a prominent sand-
stone occurring at about its reported elevation above the streams below—was not
determined with certainty. Such information is desirable not only in the deter-
mination of the position of old datum points, but in checking other data in mapping,
in working out the stratigraphy, or in testing the correctnéss of assumed correla-
tions. For the same reason, in.this report the attempt is usually made to tie the
coal data, if high in the hill to some prominent cliff or other recognizablg feature.

Before the present work, the Black Mountains have been mainly in the first
stage of development. Partial exception should be made of the area between
Brownies Creek and Yellow Creek and the north end of Jackson Mountain. In
the area mentioned, Mr. Robert Creech has had a large number of facings made
on lands recently purchased by bhim and Mr. Thomas Asher. These have not
been carried .to as great completeness as some of the work in Log Mountains,
as the facings have usually been confined to a few good beds. Knowledge of this
part of the field is much more complete than of the districts farther cast.

Because of the completeness of the data in the Log Mountains the description
of this field will begin at the west and go to the east. A comparison of the
data given might at first sight lead to the conclusion that the Log Mountains
contained many more workable coals than the Black Mountains. However, 90
per cent of our knowledge of the workable coals of the Log Mountains comes
from mines or artificial facings on the coals, neither of which exist in the Black
Mountains area, so the difference is not to be wondered at. Thus, of the workable
coals in the Log Mountains, the Red Spring coal was not measured by us; two
feet of what was supposed to be it was seen, and a coal bloom supposed to be
it was noted in two or three places. These data alone do not warrant placing
it among the possibly workable coals. The Lower Hignite coal was seen and
measured at three places, none of which were natural outcrops. In like manner
only a single natural outcrop that could be completely measured was seen of
either the Klondike, Poplar Lick, or Mingo. coals, so that had there been no
mines or artificial facing on these coals the area might have been examined
without their wmkablhty being suspected.

For convenience in discussion the map of the area as a whole has been
cut into sections that would conveniently go on a page inserted in the text.
These page-size portions of the map and the detailed study of the field are here
taken up by such districts. In dividing the map the attempt was made to divide
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it so that each of these artificial districts would more or less nearly constitute a
natural district—that is, so that the coal in the area of one district would lie
more or less nearly in a single body. (See footnote next page.)

In each district it is, then, planned to discuss, first, the geography of the
district; second, the stratigraphy; third, the coals, considering their detailed sec-
tions, and discussing under each coal the persistence of its minor features, its
average -thickness, its roof and floor, and its probable workability; fourth, the
structure of the field and the position of the coals and key rocks in the hills.

The graphic method of representing the coals is used. The figures on the
right side represent the thickness of the benches, those on the left the thickness
of the partings, or bone coal. At the bottom are summed up the total thickness
of partings and coal benches and total thickness of seam. In some cases the
part of the seam that is workable is indicated, as many of the thick seams are
only workable in part, due to partings or poor quality. In actual experience it
is often necessary to leave part of the good coal for floor or roof. It is not
always possible ahead of actual mining to know when the character of the roof

IHustrative Conventions

- Coa/

(RooF) Sandstone |

Shale 8"
Bituminous shaled”

= Bone or bony coal

12"Coat -
(Parting) Clay 6 l::' Clay

/0 Coal % Shale

20"Coar

(Parting) Clay /4"
| Bituminous shale

Total waste 64| + |42 Total coal
484" Totsl thickness

of cosl/seam @ Limestone

Fi16. 12.—Illustrative coal section and conventions used on columnar sections,

Sanadstone

‘or floor will necessitate such action. The accompanying figure will serve to
show the meaning of the symbols used in the sections. The scale of all the
coal sections is, 1 inch equals 5 feet; of the columnar sections, 1 inch equals
300 feet. In the columnar sections an attempt has been made to indicate the
topographic results obtained by the weathering of the different parts of the
column, especially as regards the cliff-producing beds.

In order to show as nearly as possible the exact location of the points about
which data are given, each coal outcrop or mine was given a number in the note-
books and the corresponding number was placed on the map. These numbers are
placed conspicuously above the coal sections on the plates of coal sections. The
same numbers appear in parentheses in the body of the text. They begin on
Little Yellow Creek and in general run around the mountains from the southwest
corner to the northeast corner and back. From 1 to 206 are in the Bennett Fork
district; from 221 to 426 in Stony Fork-Clear Creek district; from 450 to 1,238
the numbers become larger from west to east, the highest numbers being east
of Harlan, but as the division into districts was made after the numbering the
numbers are not grouped by districts.
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~

In a general way the fact that the geological work was done before the
preparation of the accurate topographic map was started has influenced the posi-
tion of coal openings and other lines on the map in two ways. First, in vertical
position. When the geological work was done, the barometer alone had to be
relied on, and in a long climb of 2,000 feet or more the barometer is apt to read
100 or 200. feet out of the way; in stormy weather often even more. In such a
case it is necessary to make uniform adjustment between any points that can be
recognized. The variation of the barometer may or may not have been regular.
Again, in some cases it is not possible to recognize on the map just the point on
the crest of a ridge reached, and the amount of the adjustment, if any, is in doubt.
In the second place no accurate map was available while field work was in progress,
so that on account of the ruggedness of the topography and wooded condition of
the bills meandering was of uncertain and minor value. Afterwards when the
map was prepared it often proved difficult to determine which of several minor
branches had been ascended, leaving a large possibility of error in many of the
horizontal locations of the CO&lb

'BENNETT FORK DISTRICT., ¢
' GEOGRAPHY.

With the exception of the Excelsior mine, all the commercml mines in the
Cumberland (Jrap coal field up to 1903 were located in the Bennett Fork district.
This district is included between Stony Fork, Yellow Creek, and Little Yellow
Creek, and includes Mingo Mountain, Bryson Mountain, and Fork Ridge. All
the mines in this district are situated on Bennett Fork or its tributaries, except
a few small mines in the eastern end of Mingo Mountain. On account of the
northward dip it is probable that most of the future openings in Fork Ridge will
be from the Stony Fork side. Transportation is provided by a branch of the
Louisville and Nashville Railroad, leased to the Southern Railway, that runs from
Middlesboro and up Bennett Fork. A branch of this line extends up Puncheon
Camp Branch and by means of a switchback reaches the mine being opened, in
1903, on the Lower Hignite coal. The topography near Bennett Fork has already
been described (pp. 22, 23). : :

STRATIGRAPHY.
SECTIONS.

The salient features of the stratigraphy from the economic standpoint are
given in the following pages. (See .also Pl. XI.)

a1t was originally planned to place at the head of the discussion of each district the portion of the general map
included in that district to form a page plate, upon which should be placed all the coal data of that district. Later,inthe
interests of economy, these page-plate portions of the map, except in the Log Mountain districts, were omitted, and all of
the data were placed on the two sheets of the single map in the pocket at the end of the paper. The method of discussion
by districts was preserved, as the other plates and the text had been prepared on that basis.



56 CUMBERLAND GAP COAL FIELD, KENTUCKY.

Condensed section of principal coals and intervals in Bennett Fork district.

Bryson formation. , Feet,
Hignite formation:
Red Spring coal at top ... ... ... . .. e e 5
Interval. oo e 440
Lower Hignitecoal at bottom _ ... ... . .. . . . ... . ... .. 5
Catron formation:
Interval . .o e e 300
Klondike coal .. ... i iieaaean 5
Interval...... A e 50
Poplar Lick coal - ... ...l U 4
Mingo formation:
Interval. .. .. .. o oiooo.i..... e e e 230
Sandstone Parting coal .. ... ... .. 4
Interval ... ___. O 285
Mingo coal ... ... Ll.. o n e e e e e e e 5
Interval ... e eiiaaaian 40
Fork Ridge sandstone, key rock.. . . ... .. . ... ... ... 40
Interval e iiaaan 360
Upper Bennett Fork coal ... .. . ... ... . ... ..... 4
Interval. .. oo ... e 8-16
Lower Bennett Fork coal ... .. .. ... 4
Hance formation: .
Interval. . e e 200
Turner coal. . ... e 4
Interval .__._...... e e i 4007

The following columnar section has been worked out from two sections of
the coals and intervals in Bryson Mountain, one of which was obtained by
Mr. J. C. Richardson and the other by Mr. A. R. Crandall. The two sections
are identical in most features, though each contains some coals omitted in the
other. The measurements of the intervals are given from the section by
Mr. Crandall, in the State Mine Inspector’s Report for 1893. '

Section of Bryson Mountain.

Noaon Stratum, Thickness. | TOtal thick-

Ft.  in. Fi. n.

31100 U 60 0 60 0

61 | Coal and clay ... . ieiiiaeiiilioio. 1 3 61 3
Interval. . e 40 0 100

62 | Coal e e e 6 8 107 11

Interval. e 40 0 147 11

63 | Coal L 3 3 151 2

Interval............. R 12 0| 163 2

63al Coal ... ... .. .._... e e e e e 10 3 163 10

Interval.. . ... .. _...__... e e e e 80 0 243 10

64 | Coal, Red Spring - .. ..ot e 6 7 250 B

Interval. e 20 0 270 5
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Section of Bryson Mountain—Continued.

57

I;Ig;lg.n Stratum. Thickness, TOt?llesslfiCk‘
Ft. in. Ft. in
65 | Coal o 6 270 11
Interval. . e 100 O 370 11
66 | Coal o . e e 8 371 7.
- Interval, sandstone and shale........ ... .o oo ... 70 0 441 7
67 | Coal, With PAIting - -« oL 4 9| 446 4
Interval, shale. .. ... .. e 4 0 490 4
B8 | COBL - 1 0] 491 4
Interval, shale. . ... . 4 0 535 4
68a| Cannel and slate............ ... IO 9 5% 1
Interval () coo e it e e e 5 0 541 1
69 | Coal ............... e 2 541 38
INtErVAL () oo oo e 5 0| 546 3
70 | €0l - T 1 2 547 5
Interval, shale, shaly sandstone. ... .. .. ... ... . ... . ....... 70 0 617 5
I S < 1 8 618 11
Interval oo e } 10 0 628 11
7la} Coal, thin .. .. ... e e s T A
Interval ..o e 4 0 632 11
710 Coal, thin ... e a
‘ Interval .o .. S, 20 0 652 11
71e| Coal, thin ... S [ P
Interval .______ P G e e e e 12 0 664 11
71d| Coal, thin ... ... ... U N F U
Tnterval ..___..... I e e i - 140 -678-11
72 | Coal, Lower Hignite .._..._... L 5 1] 684 0
Interval oo . e 10 0 694 O
72a) Coal, thin . e i
Interval - e 70 0 764 0
738 | Coal _ il 8 764 8
Interval «. .. e 54 0 818 8
T4 | Coal o i 1 8 820 4
Interval .. ..t eeeeeeeenann 24 0 844 4
75 | 008l - oo 2 9| 87 1
Interval oo e 6 0 83 1
76 | Coal ... et 10 8563 11
Interval C . . e iiaaan. 8 0 861 11
77| Coal ...l e e et e e e 1 3 863 2
TS o) WD ‘8 0| 871 2
78 | C0al - oo et e 1 3 874 b
26 0 892 5
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58
Section of Bryson Mountain—Continued.
bigé‘gf’ Stratum. Thickness. TOt?l]e;ECR‘
Ft.  in. Ft. in.
79 1 Coal and elay. . .. e 2 11 901 4
Interval o e 40 0 941 4
80 | Coal L. e 1 6| 942 11
Interval, sandstone, shale . ... __ . ... ... .. ... ...... ceeeeeeioo. 110 01,052 11
8L | Coal, Klondike (Bryson Mountain) ... ...........coeeueemaee oo . 3 911,08 7
Interval, shale . ... .. 3 01,00 7
82 | Coal, Poplar Lick, upper bench ......_..._.. e e 1 61,03 1
Interval .. il 6 0]1,099 1
83 | Coal, Poplar Lick, lowerbench ... ... ... ... . ... ........ 1 8|L100 9
Interval .__..___. e e e e et 20 01,120 9
84 | C0al ¢ e iieiieiaan.. 1 3({1,122 0
Interval ... e e 190 01,312 0
85 | Coal, Sandstone Parting ... ... el 3 2|1,315 2
Interval o e 79 01,38 2
85a| Cannel shale. . ... ... i 1 81,38 11
Interval o ... il (@) 1,396 11
86 | Coal .. e i e 1 31,898 1
Interval o i eeieeaeaens Q) 1,422 1
B7 | C08l o e ittt taaceeeeeeaeaeeaaaaan 8)1,422 9
Interval .. e iieiieciiaaaaaan- 104 0| 1,526 9
B8 | 008l oo e e e 2 01,528 9
Interval oot S L 30 01,558 9
89 | Coal, Mingo,.-.----.--.-.---..----....-....n-....-............Q.... 5 81,664 b
a8 or 10 feet. ' b22 or 24 feet.



U. 8. GEOLOGICAL SURVEY

S8ECTION SHOWING COALS AND CLIVF-
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COLUMNAR AND LOWER COAL SECTIONS, BENNETT FORK DISTRICT.

Scales: Columnar section, 1 inch=300 feet; coal section, 1 inch=5 feet.




SECTIONS

IN BENNETT FORK DISTRICT.

On Puncheon Camp Creek the following section was obtained:

Section wp Puncheon Camp Creek.

59

1;;&3.11 Stratum. Thickness. b’{g;}g’ Stratum. Thickness.
Ft.  Inm. : . Ft.  In.
Sandstone..... . ..._........ 25 0 Interval, hidden.. _.. . 30 0
Interval, hidden.............. 30 0 Sandstone, small cliff maker. .20 00
Sandstone.........._..._. SR 100 0 Interval .. ... . __._........ 70 0
90 | Coal ..o .. ... 4 2 .| Shale ... ... .. [ 10 04
: Sandstone, laminated near bot- 97 | Coal, Klondike_.............. | 5 43
B R REERCEEREE 50 0 Interval ... ... ..l .. ... | 90 0

91 fCoal...ooooen 10 98 | Coal, bloom...._....... U (?)
Sandstone, massive ... __:. 65 0 Interval ... ... L 50 0
Shale......vooooimnioiiianes 0 0 Sandstone, massive cliff maker.| 30 0
Sandstone...... .. ... _.... 10 0 Interval ... oo 120 0
Shale..............ooonenn 30 0 Shale and thin sandstone..._.. 20 0
Sandstone. ... . ... 5 0 Limestone ... ... ... ... 2 0

{8hale. oo 350 Tnterval ..o ooooooeeeo b5 0
Sandstone............ Tt 8 0 Shale, black, bituminous...... . 8 .0+
Shale, fisgile..... .. . ....... 12 0 - 101 | Coal oo ‘ (@)

92 | Coal, bloom.... ... ... |- Shale - oo oo 3 0
Interval, hidden.............. 80 0 1 D ()
Shale...... EEIRRCREETRTTEEELE : ® Shale, blue to green -......... 15 0

- 99 | Coal, Lower Hignite.......... 5 bk Sandstone. - - - ... ... 90 0
F ireclay ---------------------- | 6] ) Shale oo 0 0
Interval, hidden.........._... 15 0 Interval ..o oo 20 0
Sa;i%ﬁig ) very mas Swe’ .c.l lﬁ 65 0 Sandstone................. | B0
Shale o e oo 0 0 102 | Coal, thin..._.. RRERTEEPRTIE ()
Interval, hidden._......_..__. 50 0 Shale ......... Tttt 100
Shale .. oo 30 0 Interval ... ... .. ..__._.... 30 0

95 | Coal, bloom .................. T Shale ... 0 0

| Shale .o 5 0 Interval to Mingo coal ....._.. 50 0
Sandstone and shale ...._____. 1} '

15

a6 to 8 inches.

58 to 12 inches.

This section does not show the Sandstone Parting coal, nor many of the smaller
It gives a little better idea of the details of the stratigraphy and what may
be found on the slopes of the Log Mountains, or rather it shows how little is to be
found, for it has heen complled by comblmng three sections, and only two of the
coals whose thickness is given were seen in natural outcrop.

coals.

41—No. 49—06——5
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Mr. A. R. Crandall has prospected the coals on Slickrock Branch and

Martin Branch of Stony Fork, and prepared the two following sections:

Section on Slickrock Branch of Stony Fork (Pl. XIT).

Nn?ég.n Stratum. Thickness. TOt';‘lleggiCk'
Ft. in Fi.  in,
Interval from bOP - oo iiiliiiiiiaiiaao.. 20 0| 2 0
150 | Cannel shale - .. il 20 0
Interval o e 130 0 150 0
151 | Coal, Hignite. ... ... i iiciieaaan 3 9 153~ 9
Interval . .. 30 0 183 9
152 | Coal oo ciaeeee e 8 184 b5
Interval. e 20 0 204 5
188 | 08l - ot e e 2 10 207 3
Interval o e ieiiieeiiaeann 60 O 267 3
154 | Coal ..o el 2 7 269 10
Interval e 70 0 339 10
155 | Coal, Klondike. ... ..o 2 9 342 .7
Interval .. el e 105 0 47 7
156 | Coal, Poplar Lick. . ... .. . i..o...... 3.8 41 3
Interval .« oo oo I 30 .0 481 3
157 | Coal .ol 2 7 883 10
' 511753 oY 3B -0 918 10
158 | Coal ..o .. 6 919 4
Interval. ... 170 . 01,089 4
159 | Coal, Sandstone Parting. ... ... il e 3 53 1,092 10
Interval o e e e e 110 01,102 10
) e P 1,102 10
Interval. . ...t 5 01,117 10
161 | Coal .o i 1,117 10
Interval. .. i iieiiiiiiiieaeiaaan. 60 01,177 10
162 | €0al, PhiM. e e o et et et e D 1,177 10
Tnterval .. _...ooeeoloeonii i il 80 0] 1,207 10
163 | Coal, position of Mingo (?) ... cooiiiiiiiiiiniineiaanaan. ceveenannan 1 81,209 6
Interval. ... e 40 01,249 6
164 | Coal «onnmiiiiie i 611,250 0
Interval. .. ... ittt iaiieeeaaeaa 120 01,370 0
165 | COAL - e et ot e e et 1 6[1,371 6
‘ Interval to mouth of creek. . __ . ... . . ...... 190 21,561 6
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Section” on Martin Branch of Stony Fork (Pl. XII).

61

No. on
map.

Y
Stratum.

178
1'74
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191

192

Coal Lo e e eeemc -

Coal, Red Spring . ... ...
Interval o el

Coal, Upper Hignite ... ... o i U
Interval ... ... ... ... e g e et
Coal, Lower Hignite .. ... . . i,

Interval o e eaas

Coal, Klondike (?) .. .amo e iiiiiiiilo..
Interval o ... .o ... [
Coal, Klondike (A.R.C.), Poplar Lick (G. H.A.). ..o .o ...
553750 2 1
Coal, Poplar Lick (A. R. C.) oo ..o it
Interval . e iecccteiaaaeaann

Thickness,

Total thick-

ness.

Fi.
40

60
60
115
25
30
110

60

20

25

30

110

30

80

Ft.
40
40
65
66

121

126

146

147

177

180

230

233

290

293

363

363

423

427

487
490
605
607
632
637
667
667

7T

778
838
840
860
861
886
888
918
923
1,033
1,087
1,067
1,069
1,149

=
s

[
Do O o o

Pt Ot © L® gL W W

—
—

W L o

= bt =
S DD O e e

© D DODEDP DO QPR R



62

No. on
map.

- 193

194

195
196
197 |
198

199

CUMBERLAND GAP COAL FIELD, KENTUCKY.

Section on Martin Branch of Stony Fork (Pl. XII)—Continued.

Stratum. ' Thickness. Tots;lle;?ick-
. Ft.  in. Ft.  in.
0 1 2|1,150 11
Interval . oo e eeeeaaa e 100 0| 1,250 11
Coal, S8andstone Parting ................... R 4 611,255 5.
Interval o e iiliiiiaeas 7 011,325 b
Cannel shale. ... ... ... ... ... ............ e e 11,325 6
L8 1 611,82 0
Interval . e eeeiiaaen- 3 01,31 0
L0070 T ) B 1,361 0
Interval ... . eieiiiiaan 100 011,461 O
L6 1 011,462 0
Interval oo i eiiieeaae 20 011,482 o0
Coal e 1. 31,48 3,
Interval ... oo 30 01,513 3
Coal, Mingo (?) - e e 2 541,515 8
Space to mouth of branch . ... L il 100 01,615 8

The coal thicknesses given in this section on Pl. XII exclude the partings.
~ The section at the Mingo No. 1 mine and Mingo Mountain, opposite the mouth
of Puncheon Camp, or New Cabin Creek, is as follows:

Section at Mingo mines.

If]g’;il?'n Stratum, J Thickness. Ton;llets.];i?k'
. 2 iw.' Ft. in.

41 | Coal, Klondike - o oovnvooesoceitemeei e - S 36
| Interval, hidden.____._...._.... e e e e e eemeeeeacieaiiaan L,24 0 27 6

| Clayshale....o...ooooo oo ... et 12 .0 30 6

42 | Coal, Poplar Lick. .. ... ... .o il 3 10 43 4
Sandstone - .. ... 1B 0 58 4
Interval ... ol 4000 98 4
Sandstone ... .l e 100 108 4

) T Y80 0| 138 4
Interval . . o } 110 0 . 248 4

] T L 15 0 263 4

43 | Coal, Sandstone Parting . ... . ... .. iiiiiii i 5 2 268 6
CIay BRALR- - - s et e . 0 0 318 6
INLErVAl . oo e 50 0 358 6

IS TED 16 K170 1 L S 15 0 373 6
SBALE - - - e e o et e e e et 5 0 378 6
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Sectiori at Mingo mines—Continued.

63

N - =

}f;l’égfl Stratum. Thickness. Tota:lleglg.iek-
Ft, ‘ n. Ft. in.
44 .Coavl, reported, with partings ......_........ S (@) 382
Interval, shale at Nicholson mine.. ... ... .. ociiiieiaia... 1556 0 537
45 | C0al ..o 1 10 539
[T T £ 170 4 U 20 0 569
I Shale oo et 1 0 560
46 | Coal, Mingo (type locality)...... .. e e 5 5 565
Interval.... ... ... _._.._. e ettt cemeaaeeaaans 40 0 605
L Y (9) 606
Sandstone, Fork Ridge prinecipal key rock. ... .. ... ... ... ... 40 0 846
1S ST L 20 0 666 7
Interval ... Lo L l... e 60 0 26 7
Sandstone, lower cliff maker. . ... ... L i 40 0 766 7
) S (¢) 769 7
Coal and shale._ i 2 6 772 1.
Shale ... i 10 0 782 1
a3 to 4 feet. 58 to 10 inches. . ¢ inches to 2 feet.

Parts of the section at Yellow Creek mine will give some idea of what lies below
the Fork Ridge sandstone.

Part of section at Yellow Creek mine.

No.on

e = = R == N = R = = =

map. Stratum. Thickness, | Total thick-
Ft. in. ¥t in.
Fork Ridge sandstone (exposed ). .. ... ciuiiiiiiinioaaa oo, 20 0 20
73 Y 60 0 80
Sandstone, lower cliff maker (exposed).... ... ... ... 10 0 90
Shale ..o iieiieenaiiana- 80. 0 170
31§ Coal, DIoOI - o .o oo - 170
Clay shale_ ... .. il 20 0 190
B0 | Coal . e 3 6 193
Sandstone ... L. ciaiiaaooe 4 0 197
SRALE -« e ee et e 0 0| 267
Sandstone, shaly._ .. i 5 0 283
Shale .o i e 3 0 318
Sandstone, shaly and laminated. ... . .. ... .. ... .....o....:.. 10 0 328
] LR 20 0 348
29 | Coal, reported 15 inches. ... ... .. ... il 09 349
Interval o e iiieana. 10 0 359

Sandstone in bed of Bennett Fork (section continued from bluff oppo-
site Bennett Fork mine). .
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Part of section at Yellow Creek miné—Continued.
Iigégfl Stratuni, Thickness. l‘ots;llegg.ick-
Ft. in. Ft. in.
| Inberval o ieiiiiiaiaa. 120-. 0 479 3
| Sandstone, massive, makes small cliffs .......__. e ammammeemeaaacaaan 20 0 499 3.
26 | Coal, Upper Bennett Fork._ ... . .. 4.4 503 7
(0] N PO 2 0 505 7
Sandstone. . .. .o 8 506 3
Clay shale, light drab . ... ... .. 30 509 3
23T o 6 509 9
Shale, thin beds of sandstone . . ... .. . ... . .. .. ....... 6 0 515 9
24 | Coal, 2 inches to. . . e, 4 516 1
Shale - i 30 519 1
Sandstone, massive to bedded .. ... ... ... ... .. _____....... 20 0 539 1
23 | Coal, Lower Bennett Fork. ... ....... ... 2 0 541 1
®

To show the variation in the interval between the two Bennett Forks coals, the
following section, taken a little above the Bennett Fork mine, is instructive.

Section between two Bennett Fork coals near Bennett Fork mine.

I\?‘?ég‘n Stratum. Thickness. Nm?hgfl Stratum. Thickness,
) Ft. in. Ft. . in.
Sandstone, with shale partings. 0 Shale............. e 1 0
| Clayshale.........._.__...... 1 0 Sandstone ... .___..._...__. (@)

28 | Coal, Upper Bennett Fork..... 4. 0 Shale. ... ... . ...... (%) )
Clay shale ..._. .. e 4 0 27 | Coal, Lower Bennett Fork ... __ 3 6
Sandstone. . _................. 1 6

a6inches to 1 foot. 50 to 6 inches. »
Section near mouth of Bennett. Fork.
ng;igfl Stratum. Thickness. ngégfl Stratum, Thickness.
. ) Ft. in Ft. in.
Sandstone, shaly, with shale Shale. ... . ......... eemeeenn 30 0
partings.................... 100 19 | Coal, bloom .._....._...... . 0

21 | Coal, Uppe'r Bennett Fork —eee 3 2 Shale. .o 20 0
Interval, hidden.............. w0 0 Sandstone and interbedded
Interval, mostly sandstone .. .. 70 0 shale, makes cliffs at mouth
Sandstone. ... _...._....... 30 0 ofvalley.........oooooion 40 0
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A section of the rocks believed to lie between this and the Cawood sandstone
is exposed in the road from Middlesboro to Fern Lake.

Section on Fern Lake road.

Iffl’gug.n . Stratum. Thickness. Nn‘;;lgfl ' Stratum. Thickness,
, Ft. in. Ft. in.
Sandstone, thought to be the Shale. ..o il 10 0
gumeasat bottom ot istiec | || Sandstone, shaly ... X
Shale - oo 5 0 » Shale.... ... .. ... . .... 6 0
189 | Coal .. ... ... 1 0 136 | Coal...... TrTetmresssonmommns 2
Shale - oo 00 Shale, drab to light brown ..... .30 0
188 | Coal, thin.................... of 185 [Coal .ooooeiiein 0 2
Shale, pinkish, dark blue at Shale, dark drab .---......... o 0
bottom ... ... ... ... 30 0| 134 | Coal, with partings......_..... (@)
Sandstone, shaly.............. 1 6 Sandstone, light brown, soft,
Shale s n e 1 0 shaly.........o.oooooooon 130
Sandstone, shaly ..........._. 0o 6| 183|Coal......... RARRREEEE tee 1 ) 0
Shale - oo 1 0 Fire cla'}f, light drab. ... _____. ’0
137 | Coal nmeooee 0 0-2 Shale, light drab.._........... 3 0
a 7 a4 to 9 inches.
CORRELATIONS,

The Mingo coal may be taken as a basal stratum along Bennett Fork; as it can
be certainly traced along that stream from the Yellow Creek mine to where it passes
under drainage at the Ralston No. 1 mine. With nearly, if not quite, equal
certainty, the Fork Ridge sandstone, 40 feet below, was traced around Fork
Ridge to the point where it passes under Stony Fork above the mouth of Coal
Creek, though the Mingo coal is not definitely recognized on Stony Fork.
Between 200 and 250 feet above the Mingo coal occurs the Sandstone Parting cosl
which can be traced around Fork Ridge. Above that 250 to 200 feet occur two
workable coals within 30 to 50 feet of each other. It has been assumed. that one of
these—probably the lower one—is the Poplar Lick bed of Canada Ridge. On the
Stony Fork side of Fork Ridge only one.thick coal occurs at this horizon, which
Mr. Crandall assumed to be the Klondike coal (Bryson Mountain coal of his report).
On the north side of Stony Fork the Poplar Lick coal is everywhere workable, while
about 115 feet above it is another coal locally workable. A comparison of the coal
sections on Slickrock and Martin branches of Stony Fork with sections on Hignite,
Coal Branch, and upper Stony Fork, and the intervals between the coals leads to
the conclusion that the 4-foot coal upon the soath side of Stony. Fork corresponds
with the Poplar Lick coal. Since the completlon of the field work for this report
Mr. David White, paleontologist of the Survey, visited the Bennett Fork field, and
he calls attention to the fact that in that area the Klondike coal always contains
prritized marine fossil shells, while the Poplar Lick coal, as it is correlated on
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Bennett Fork, carries only plant remains. With these data in mind examination
made now would probably settle the question of the correlation of the 4-foot coal
on the south side of Stony Fork, called by Mr. Crandall the Bryson Mountain coal.
According to our interpretations, the coal worked at the Klondike mine on
Bennett Fork corresponds with the coal 100" to 125 feet above the Poplar Lick
coal in Canada Ridge, and with a 2- to 3-foot coal an equal distance above the “4-foot
- ¢coal” (‘*‘Bryson Mountain coal,” of Mr. (Jrandall) on the north side of Fork Ridge.

The correlation of the Turner coals is also in doubt. In the field they were
thought to be the same as the Bennett Fork coals, and have generally been so
considered. The data, however, seem to indicate that they are lower than the
Bennett Fork coals. In the first place, a number of openings have been made
on the lower of these coals in the eastern part of Mingo Mountain, and the
sections obtained at these openings agree within a few inches, indicating persist-
"ence of detail; but they are quite different from the sections of the Lower
Bennett Fork coal near the mouth of Bennett Fork. Second, the 200 feet of
strata below the Bennett Fork coal at the mouth of Bennett Fork are largely
sandstone (see p. 64). As exposed on the Fern Lake road, the 200 feet of
strata below the Turner coals are almost exclusively shale. Near the mouth of
Bennett Fork the strata have a strong dip to the west (15 feet in 100 feet),
which carries the Bennett Fork coal from creek level, a little above the Bennett
Fork mine, to 220 feet above the creek at a wagon mine near the mouth of the
fork, or to about 1,400 feet above tide. The Turner coal at the Turner mine
is about 1,480 feet above tide. On George Creek, which lies between the
Turner mine and the mouth of Bennett Fork, were found several openings on
two beds at 1,230 and 1,240 feet above tide (Nos. 16, 17) that were thought
to correspond with the Upper and Lower Turner coals. If that correlation is
correct, it would appear that the rise at the mouth of Bennett Fork continues
to the east, so that the Bennett Fork coal would lie just about at the level of
the gap at the head of the :branch on-which the Turner mine is located. East
of the Turner mine the dip is to the east. The question could doubtless be
settled in thé field by actually tracing the sandstone.

COALS.
COALS OF HANCE FORMATION.
TURNER GOALS.

Several openings have been made on the lower of two coals on Lane Branch
of Yellow Creek in the eastern part of Mingo Mountain, and on the south side
of the same mountain, facing Fern Lake. The Turner mine was opening up on
a commercial scale when visited in 1903 and therefore the name has been applied
to those coals. At the Turner mine the two coals are 20 feet apart. No section:
of the upper coal was seen, but it is supposed .that the two coals of the
following section, reported by McCreath and d’Invilliers, are the coals at the
Tulner mine and immediately above
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Sections of Jim Meyers ( Turner?) coal, Mingo Mountain (McC. and a'L).

Sandstone roof.
Upper Turner coal:

. n
Coal __.......... e e aebeceae e aaaaan 1
Slate, 1 InCh 10 ... en et i i e e 4
7Y O G N 11
Black clay, 0 inch to....._._. eens eemen e e eeaaciaaaaans 2
1070 Y 5
Fire-clay(?) shale___._...__. s 1
Coal _.._........ - e e e aeaieaiaaaaan 1 2
8
5
9
2
3
1
5

b -
o
=

Pt

Clay shale and sandstone .. ... ... i i i oo
Coal Lo e
L0
Sandstone
1) 17 ) (AN 1
Cannel coal, IMpure . .. .. ciiieeeaaans

1070 ) SRR 1

Interval, mostly sandstone. ... ... ... 20 0
Lower Turner coal: : ) .
Coal ... ......_. e e e e e e e et eaeaaaaan 1 8

Messrs. McCreath and d’Invilliers deseribe the coal at this point as having a
high southeasterly dip and slickensides and polished surfaces. The possibility of
error in the measurenients is admitted. At an opening in the lower coal on the
east side of Lane Branch measurements gave from’ 18 to 25 inches of coal in the
upper bench, 26 inches of coal in the lower bench, with from 2 inches to 1 foot of
clay between (9). This agrees so closely with the above section that it leaves little
doubt that it is the same coal.” At most of the openings where this coal was meas-
ured the partings were over a foot thick. On the west side of Turner Branch oppo-
site the opening last mentioned the upper bench measures 30 inches, the lower 26,
and the clay partings 16. A sandstone comes 1 foot below the coal. At the Turner
mine the upper bench measured 25 inches, the lower 24 inches, with a 20-inch part-
 ing between (13). There is a clay shale roof of 5 feet, with sandstone above that. .
On Little Yellow Creek above Fern Lake this lower coal shows 2 benches asin
the openings just mentioned, the upper being 28 inches, the lower 23, with 8 feet
plus of shale roof, and light-drab fire clay below (7). Above the shale roof there
is sandy shale or shaly sandstone for 12 feet or more. Taken as a whole this lower
coal has a roof of from 1 to 5 feet of shale with sandstone above. The thickness
of the upper bench ranges from 18 to 30 inches, and averages as far as seen about
2 feet; that of the lower bench ranges from 22 to 28 inches, and averages about
26 inches. The parting is from 2 to 20 inches thick and averages about 1 foot.
Beneath there is from 1 to 4 feet or more of drab fire clay underlain by sandstone.
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COALS OF MINGO FORMATION.
BENNETT FORK COALS.

These coals are so named because the uppermost of them is extensively mined
on Bennett Fork at thc Winona mine. They are here reported 16 feet apart;
a short’ distance  west they were exposed in old openings only 8 feet apart
(see section, Pl. XI). At the Bennett Fork mine the upper coal ranges frgm 3
feet 6 inches to 6 feet in thickness, with an average of 4 feet (23). The section
shows an upper bench of 6 inches, then a parting of 6 inches underlain by one-
half inch to 1} inches of bone coal, which forms the top of the middle bench 12
inches thick. Below that is a 2-inch parting; then comes the main bench 20 inches
thick, with another 2-inch parting separating 3 inches of coal at the bottom.  The
roof is sandstone. Mining is in the upper 2-inch clay of the section. Where the
coal shows its greatest thickness all the benches have thickened up, the coal gaining
more than the clay, the upper bench at such times thickening from 6 inches to
1 foot. A thin streak of sulphur runs 1 inch from the hottom of the 1-foot bench.
The top and hottom benches are the purest. The roof consists of 15+ feet of
sandstone separated from the coal by from 1 foot to 8 inches of shale. The lower
coal at this point is reported to be 4 feet thick with a very hard parting 1 foot
thick. According to the section by McCreath and d’lnvilliers, this parting is more
than half sandstone. )

The various sections of the upper coal show considerable regularity; thus at
the north side of Bennett Fork (20) the coal has a total thickness of 44% inches in
four benches—6, 9, 13, and from 6 to 9 inches—with partings of 4, 24, and from
one-half to 1 inch. This section agrees closely with the section at the Bennett
Fork mine. The roof here is a shaly sandstone. The section on the upper coal
at the old openings mentioned (28) shows the upper bench to have 4 inches of coal,
then 10 inches of clay, with 13 inches of coal 3 inches from the bottom. The main
body of coal is separated by two partings—a. 2-inch parting 204 inches from the
. bottom and one-half inch parting 3 inches from the bottom. The section reported
by MecCreath and d’Invilliers at the old Tudor mine showed the upper bench of
5 inches divided by a one-fourth inch parting 8 inches from the top; then came
9 inches of shale, then 32 inches of coal, with a 1-inch parting 13 inches from the
top. As seen from these figures the upper bench is from 4 to 6 inches thick, the
first parting from the top from 5 to 9 inches, sometimes with a streak of coal or a
little bone at its base. The second hench averages about 1 foot thick., Then
comes a 1- to 24-inch parting, then a bench from 13 to 10 inches thick, a one-half
to 2-inch parting, and a 3- to 9-inch bottom bench of coal. The underlying coal at
the Tudor opening, as reported by McCreath and d’Invilliers, shows two benches,
the upper of which is 10 inches and the lower 28 inches, with a 2-inch bone at the
bottom. The parting between these two benches consists of 2 inches of bone, 5
inches of shale, and 7 inches of sandstone. At the old opening on the lower coal
(27) the coal shows 40 inches, not including a 2-inch parting 6 inches from the
bottom.
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-

MINGO COAL,

Up to 1903 this bed has supplied most of the output of Bennett Fork. There
are commercial openings on this bed at the Nicholson, Mingo Nos. 1 and 2, Fork
Ridge, Reliance, Bryson, and Ralston No. 1 mines. It yields from 4 to 5 feet of
workable coal in a total thickness of 5 to 10 feet. It shows one persistent parting
a little below the center, which varies from 2 inches to 4 feet or more. In most of the
working mines this parting runs from 6 to 8 inches. Near the bottom of the coal is
often another parting that varies from 0 to 6 inches, though it is usually less than 2
inches. The main partings tend to increase in size so that at the upper and lower
ends of the district in which this coal is being worked the coal loses it workability.
A series of sections up Bennett Fork will show the variations in this bed.

(32) Section of Mingo coal at Yellow Creek nvine,

Clay shale roof, 12 feet. ] Ft. in. Ft. in,
C0al - e et e 210t0 3 2
ClAY e e e s S .. 110to 110
COBL - L S 4to 4
(0] 3to 3
Coal ..._......... S e 1
Clay ooeuen e e e e e 2 0to 2 0
C0al et 110to 2 0
1 3 to 3
L ) 6 to 6
4 07 910to10 5

(86) Section of Mingo coal at Nicholson mine.
Sandstone, 64 feet. )

Clay shale roof, 5 feet. : Ft. in,
L0 P 11
L. 1
L0 73
L0 a0}
(5707 1 P 13
L0 g b 0%
0 A P 2%
L0 3
L0 R Y 4
L) S 1 4
L0 ) N 1 8
407 . R 5 9%
alto : inch. b to}inch.
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In some new entries being driven here the coal was badly cut up by partings,
as shown above. These partings are quite variable and tend in places to run out.
In some of the entries the partings are much reduced in number, as shown by
the following section taken not far from the preceding: '

(36a) Section of Mingo coal at Nicholson mine.

Ft. in

172 210
L0 ] U @0}

[ 3

L] 1 3

00 S 1 8
077 6 0}

Two sections at the Mingo No. 1 mine show the average section, and a
measurement in the lower entry shows the variableness in the upper bench. In
the first case the roof consists of 1 foot of shale under shaly sandstone, with solid
sandstone above. In the second case the sandstone comes down to the coal.

(46) Section (average) of Mingo coal at Mingo No. 1 mine (type locality).

Shale roof. Ft. in.
L0751 P 2 8
L0 R b8
(07 1 I T 1 6
L0 ¢l
[0 Y 6

(46a) Section of Mingo coal at Mingo No. 1 mine.

Sandstone roof. : Ft. in,
(170 ) R 3 5%
(0] SRS 8
[0 ) U 1 6
L0 RO 6
1072 NP 6
] ) U 6 7%

(59) Section of Mingo coal at Fork Ridge mine.

Clay shale roof, 20 feet. ‘ L Ft. in.
[0 ) L S 2 1
Gy - e et e 10
70 ) I 1 5
L LU a2
[0 - e7
017 Y 5 1
a6 inches to § inch. 40 to 6 inches; average 2 inches.
52 to 10 inches. e 7 inches to 1 foot.

¢l tolineh.
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From Puncheon Camp to Sugan Branch this coal runs quite regularly, as may
be judged by comparing the section last given with the following section, measured
at the Bryson mine. The roof here consists of 1 foot of clay shale under 5 4 feet
of firm sandy shale.

*(BT) Section of Mingo coal at Bryson mine.

Shale roof. Ft. in.
L 1 L AP 2 1
L] 8
Coal L e 1 53
Clay - ol e 2%
[0 ) I 5%
0] ) I 4 10%

, The following section of the Mingo coal at the mouth of Sugan Branch is
given by McCreath and d’Invilliers.

. Section of Mingo coal at Sugan Branch. .
Shale roof. . Ft. ins

0 P P L..o2 8
Coaly shale and “slate™ ... . .. ... _._..._..... e el 3
107073 N i 1 10
Shale streaked with coal. .. ... il 5
Coal somewhat bony .. ... ... el 1. 8
otal . e e eeemeaaaa- 5 9

This section shows nearly 1 foot greater thickness than the preceding. At
the Bryson mine an 8-inch parting thickens on going into the mountain. This
thickening is still more pronounced at the Ralston No. 1 mine (49), where the parting
becomes 4 feet thick. There is here from 2 feet 6 inches to 3 feet of coal above the
parting and from 2 feet 4 inches to 2 feet 6 inches of coal below. A considerable
arca was worked out here in the hope that the parting would become thinner. In
one part of the mine the parting thinned down to 7 inches and increased beyond.

On Stony Fork the position of this coal is indicated by that of the Fork Ridge
sandstone. It was thought that this sandstone was traced with certainty from -
Bennett Fork around the end of Fork Ridge and all around Stony Fork where it is
above drainage, and yet nowhere wasa coal found 40 feet above its top that resembled
in thickness or partings the Mingo coal of Bennett Fork: Evidently either a mistake
. ‘was made in tracing the sandstone or the Mingo.coal has become thin and unworkable
in that area. In the assumed position of the Mingo coal is found a coal from 15 to
20 inches thick, with a thin coal 20 to 30 feet above it and a somewhat thicker coal
30 to 40 feet below. The position of the three coals corresponds closely w1th that of
the Mingo and first coal above and below it on Bennett F ork.
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The following analyses are reportéd by Mr. Crandall:

Analyses of Mingo coal.
AN

. . Pigeon
M H
Constituent. Moulnnt%(i)u, 6] Forlll(rgccaig:r Rgfo(s}tlgorr k
: upper entry. . Fork. Fork.

Per cent. Per ce’nt.. Per cent. Per cent.

Moisture ..o o iieeieeiiaas - 4.40 0.12 3.11 0.91
Volatile combustible mattrer. ...... . RN 32,80 37.88 . 32.65 34.24
Fixed carbon ... ... e 56. 60 58.00 59. 83 58. 07
AN i 6.20 4.00 4.41 6.78
7Y 10000 { 100.00 | 100.00 100. 00
Sulphur .. ... ©.824 .824 . 750 . 890

This coal is soft, only a small percentage being lump; for that reason it is used
mainly as a steam coal. When made into coke, it is washed. Mining is done in the
8-inch clay seam. ‘ ‘

Between the Mingo and Bennett Fork coals only one coal was seen that gave
any promise of being workable. It occurs about 200 feet below the Mingo coal.
The best section of this coal seen was below the Yellow Creek mine, where it

~showed two benches of 17 inches each. The parting between was 7 inches. There
is 1 inch of soft coal above and a clay shale roof. The coal here is almost 3 feet
thick, but the parting is so thick that the bhed is hardly to be considered workable.
It may, however, prove better in other localities.

SANDSTONE PARTING COAL.

This coal is worked at the Yellow Creek and Nicholson mines and Ralston No. 2
mine. It is the ‘“middle bed” on Mingo Mountain, coming about halfway between
the Poplar Lick and Mingo coals. It is generally characterized by a thin parting
of sandstone, which sticks to the coal in mining., An examination of the sections
(PL. XI) indicates that this parting does not occur at & single horizon, as sometimes
it is close to the bottom and at other times close to the top. This suggests that
conditions favorable for the deposition of sandstone were potential all through the
coal-forming epoch and liable to become active at any time. No section gave
two beds of sandstone. ’

In Mingo Mountain this coal tends to show three partings, one about 1 foot
from the bottom, the other two coming near the top and cutting off” two thin
benches from the rest of the coal. In some cases one or both of these upper
benches could not be worked profitably with the rest of the coal on account of
the thickness of the parting below it or them. At the Yellow Creek mine the
uppermost parting is 1 foot thick at the mouth of the mine, but runs out in 250
feet. The one-half to l-inch parting 12 inches from the top of the main bench at
the Nicholson mine did not seem to be persistent. The 5-inch parting in this coal
at the Ralston No. 2 mine is very regular. At the Yellow Creek mine (33) the seam

’
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shows a total thickness of 64 inches, of which 544 inches are coal; the sandstone
parting is here 3 inches thick. The uppermost parting, as already stated, is from
1 foot to nothing in thickness and 3 inches from the top; 3% inches lower is a
1-inch parting; the roof is shale and good. At the Nicholson mine (37) the seam
measures 68% inches, of which 53% inches are coal, though only 44 inches are
workable. Here the lower parting is 6 inches thick, and a T#-inch parting
separates the two thin upper benches of 44 inches and 5 inches from the coal
below. Mr. Crandall reports a section of this coal on Bennett Fork below
Puncheon Camp Creek, which shows 41 inches of workable coal, the sandstone
parting in this case coming 6 inches from the top of the workable coal and being
only 1%-inches thick (110). Above the coal are 11 inches of clay and shale and
then 2 inches of coal. At the Mingo No. 1 mine (43) the sandstone parting is
one-half inch thick and comes immediately below the uppermost 24 inches of coal.
The second bench lies 2 inches lower, and these benches are separated from the
main coal by a 10-inch parting. The lower coal, which is 41 inches thick, shows a
1-inch parting 18 inches from the bottom. A section by Mr. Crandall on Bennett
Fork above the mouth of Puncheon Camp Creek gave a total thickness of 60% -
inches (109). There is a 5-inch parting here 11% inches from the top and a
half-inch parting 8% inches from the bottom. The sandstone parting is half an inch
thick. It comes 85 inches above the bofttom. At the Ralston No. 2 mine (50) the
sandstone parting is L inch thick and 6 inches from the top; a 5-inch parting
comes in 22 inches from the bottom. On the right-hand fork of Slickrock Branch
of Stony Fork the coal shows a half-inch parting 5 inches from the top in a total
thickness of 404 inches (166). On the left fork of Slickrock Branch of Stony
Fork the sandstone parting reappears 1% inches thick and 10 inches from the
“bottom (159).- A 1-inch parting occurs 3% inches from the top. In a section of
this coal on this branch McCreath and d’Invilliers make the coal 3 feet 8% inches

" “thick with a black pyritous sandstone parting one-half inch thick 6 inches from

the top, 2 1-inch fire-clay parting 3 inches lower, and a 2-inch shale parting 17
inches from the bottom. ’
~ Taken as a whole, this coal ranges from 3 to over 5 feet thick. Of this, the
workable coal averages from 3 to 4% feet. On account of the coal sticking to the
sandstone parting, much is lost in removing the sandstone. '
This coal is harder than the other coals mined in this district, and has to be
mined with powder at some of the mines. An analysis of this coal, reported by
Mr. A. R. Crandall, is as follows: '

Analysis of Sandstone Parting coal.

. . . Per cent,
Moisture .......... e e e e e e e aceaeeeeeeaaaan -2.00
Volatile combustible matter ... ... ... .. ... ..... e e e e 33.00
Fixed carbon - ..ot O 57.00
7. o U 7.20
SR N« 615 551
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COALS OF CATRON B‘ORMATION.

Between the Lower Hignite coal and the Klondike coal no coals of impor-
tance appear, as is shown by Mr. Richardson’s section on Bryson Mountain.

POPLAR LICK COAL.

At the Mingo mines the Poplar Lick coal lies 86 feet below the Klondike
coal. At the Nicholson mine these coals were 40 feet (bar.) apart. In Slickrock
and Martin branches of Stony Fork, Mr. Crandall has assumed that the Klondike
and Poplar Lick coals were 1ep1eqented by two coals 30 feet apart, of which
only the upper is workable. This agrees well with what wds found on Bennett
Fork, but does not agree with what occurs on the north side of Stony Fork.
As aheddy stated, Poplar Lick coal in Canada R]dge is a persistently workable
coal and has been extensively tested and mapped in that area. As a rule in that
region no coal has been found in the first 75 to 100 feet above the Poplar Lick
coal. The first coal above lies from 75 to 125 feet above, and though locally
workable is not so usually. It would therefore seem more probable that the
4-foot coal, at an elevation of 820 feet above the mouth of Slickrock Branch and
of 563 feet above the mouth of Martin Branch, is the Poplar Lick coal, and it
will be so considered here. On this basis the Poplar Lick coal may be considered

a 4-foot coal along Stony Fork, and generally workable; and as from 3 to 4
feet thick on Bennett Fork, and only questionably workable at most places on
account of its partings. It is being mined at Mingo No. 1 mine. The roof is
generally shale. At the Nicholsori mine (88) a partial facing showed it to occur
in two benches, apparently about 18 inches thick each and 18 inches apart. At the
‘Mingo mine (42) it shows about 46 inches of coal, with a 2-inch parting in the
middle. The floor here is sandstone and the roof shale. A section reported on
Bennett Fork by Mr. Crandall showed 54 inches of coal with two main benches,
the upper one 17 inches thick and the lower one 26% inches thick, with several
thin benches and partings between (111). On the right-hand t01k of Slickrock
‘Branch of Stony Fork, Mr. Crandall reports this coal to be 42 inches thick, with a
1-inch shale parting 7 inches from the top (167). On Martin Branch of Stony
Fork he reports it to show 48 inches of solid coal (191). A section of this coal
by Messrs. McCreath and d’Invilliers on Slickrock Branch of Stony Fork made
this coal 8 feet 7 inches. thick in four benches, of which the uppermost is 1}
inches, the next 44 inches, then 1% inches, and the lower bench, which is some-
what bony, is 2 feet thick; 24 inches of the uppermost parting is coal and shale;
the. lower part of the parting' has a thickness of 5% inches; the two partings
below are 14 inches and 2 inches thick. On Camp Branch of Stony Fork Mr.
Crandall reports this coal as only 21 inches thick with two shale - partings.
Analyses of this coal in the Clear Fork field indicate a good quality of coal, as
shown in the discussion of that district.

KLONDIKE COAL.

" This coal is named from the Klondike, or Ralston No. 3, mine where alone it
was being worked in 1902. Since then commercial openings have been made upon
it at Mingo and Nicholson mines, and in 1894 an opening is reported as having
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been made upon it in Bryson Mountain. At its type locality (51) it shows inter-
estingly the vuriation in the thickness of the shale parting. At the head of the
incline it appears in two beds, of which the upper bed is 2 feet thick, the lower is
2% feet thick, separated by 4 feet of shale. In an entry 200 feet away the upper
bench has thickened up to 4 feet, the lower has thinned to 2 feet, while the parting
has become reduced to 17 inches. Over much of the mine, however, the parting
becomes reduced to less than 1 inch, and in places practically none shows, leaving
the coal clean for from 5 feet 10 inches to 6 feet. When examined in 1902 a rough
facing only had been made at the Nicholson mine which showed 5 feet of solid coal
underlain by 3 inches of soft coal (39). At the Mingo mine this coal shows from 3
feet 6 inches to 4 feet of coal (41). There is a sandstone parting one-half inch thick
2 inches from the top. As at the Nicholson mine, the bottom 2 or 3 inches is soft
coal. On Red Oak Branch of Bennett Fork Mr. Crandall reports this coal to be
47 inches thick with two partings, one 1% inches thick 2 inches from the top, the.
other one-half inch thick 5 inches from the bottom; the roof is shale (112). At
Little Coal Gap Mr. Crandall reports that this coal shows a lower bench of 42
inches overlain -with 2 inches of bone, and that 12 inches of coal are found 31
inches above (54). On Sugan Branch Messrs. McCreath and d’Invilliers give a
section of this coal showing a total thickness of 634 inches (55). Five inches from
the top it had a parting of clay 1 inch thick, 24 inches below there were 44 inches
of bone, and at the bottom 2 inches of bone coal. '

A short distance away they found another opening on the same coal which
measured 4 feet 9 inches. This had some pyritous bone 1 to 2 inches thick 9
inches from the top and 2 inches of slaty coal 15 inches from the bottom. A
fair section of this coal seen during the present work showed the following
strata: Top bench of 38 inches of coal; 3 inches of clay; 2 inches of coal; 10
inches of clay; and 113 inches of coal (97). At an opening below the Fork
Ridge Company’s new mine, on the Lower Hignite coal, what appeared to be
the Klondike coal showed only 26 inches of coal with 2 inches of bone 11
inches from the bottom, the roof being shale 10 feet or more in thickness.
Mr. Crandall reports this coal to show, below the mouth of the right-hand fork
of Puncheon Camp Creek (113), 45% inches of coal with a one-half to 2-inch
parting 6 inches from the bottom. On the Shade Branch of Bennett Fork -
Messrs. McCreath and d’Invilliers report this coal as 8 feet 9 inches thick; the
top inch is shaly, 6 inches lower is 5 ‘inches of bone and hard coaly clay, and
the bottom 1 foot 3 inches is splinty. On Slickrock Branch of Stony Fork
McCreath and d’Invilliers report this coal, or at least the coal correlated with
the Klondike all along the south side of Stony Fork, as being 604 inches
thick, but badly split up by partings. The top bench is 2 feet 74 inches thick;
below it are benches of 5, 3, 3%, 1, and 8 inches separated by partings of %, 24,
1, 14, and 24 inches. Mr. Crandall reports this coal as 454 inches thick on the
left-hand fork of Slickrock Branch, with a 6-inch parting 7 inches from the top
(156). On the right-hand branch the parting is only 8 inches, but the total
thickness of the coal is reduced to 33 inches (155). On Martin Branch of Stony
Fork this coal is reported by Mr. Crandall as showing in two benches 18 inches

and 15 inches thick and 24 inches apart (190). On Camp Branch of Stony Fork
41—No. 49—06——6
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this coal makes a somewhat better showing, as reported by Mr. Crandall. It
has there two partings, the upper one, 20 inches from the top, is 6 inches thick,
and the lower one, 104 inches from the bottom (203), is 5% inches thick. The
sections that have been given show this coal to have a total thickness not
including the extremes of from 4 to 6 feet, of which from 8 feet 6 inches to
6 feet consist of workable coal, averaging a little over 4 feet on Bennett Fork
and less than 4 feet on Stony Fork.

Analyses of Klondike coal.

Constituent. A, 7 B. TG D.
LPer cent. Per cent. Per cent. Per cent.
Moisture . oo eee o i el 3.492 1. 308 3.00 1.44
‘Volatile combustible matter. ... . ... ... . ... .......] 35. 683 38. 042 32.05 32. 56
Fixed carbon. ... ... ... 50. 373 49. 671 59. 83 53. 34
Ash ...l e e e 9. 530 8. 545 4,41 12. 66
Sulphur ... . 923 - 2.434 .76 1. 454

A. From opening (55) on Sugan Branch of Bennett Fork; analysis by McCreath; samples collected by MeCreath and
d’Invilliers, ’

B. Shade Branch of Bennett Fork; analysis by McCreath; sample collected by MceCreath and d’Invilliers.

C. Lick Hollow, Hurricane Branch, one-fourth mile above the mouth of Grays Branch, Clear Fork drainage (122);
analysis by Robert Peter; sample collected by A. R. Crandall.

D. Shade Branch of Bennett Fork; analysis by Robert Peter; sample collected by R. C. B. Thruston.

The sample obtained on Shade Branch by Mr. Thruston was probably from
the facing sampled by Mr. MecCreath. Mr. McCreath reports that his sample
included the two benches of bony coal, 43 and 2 inches thick, which did not occur
at the Hurricane Branch locality. Practical coking tests of this coal are said to
have been made at the Mingo ovens, and though the coal was not washed the result
was reported to be entirely satisfactory. Notwithstanding the thick parting that
develops at the Klondike mine, this coal seems to be usually rather free from
partings and to present a thickness of coal that will make it an important factor in
the futurc development of the Bennett Fork field. The bottom 2 or 8 inches of the
coal tends to be soft and often worthless, as at the Nicholson and Mingo mines, and at
the opening (55) on Sugan Branch. The lowest 3 inches of the 14-foot bench of coal
on Shade Branch is reported to be soft; the same bench is reported to carry sulphur
in irregular streaks and concretions at about 6 inches from the fioor. 'This probably
accounts for the large percentage of sulphur shown in the coal from this opening.

COALS OF HIGNITE FORMATION.

This formation carries three workable coals in the Bennett Fork district—the ,
Red Spring coal at the top, the Lower Hignite coal at the bottom, and at least one
intermediate coal of workable thickness.

LOWER HIGNITE COAL.

.As far as recognized the Upper Hignite coal is not workable in this area, nor
was a workable thickness at its horizon seen at any point in the area. The Lower
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Hignite coal, on the contrary, has an average thickness of almost 5 feet, ranging
from 41 inches to 694 inches. The first commercial opening upon this bed was
made on New Cabin Creek (99) in 1903 by the Fork Ridge Coal and Coke Company.
The section at this new opening shows a total thickness of 5 feet 4 inches, of which
5 feet 1 inch are of workable coal. There are two partings—the upper, 2 inches
thick, is 41 inches below the roof; the other, 1% inches thick, is 8 inches above the
floor. The roof here is shale. This coal was found at Little Coal Gap by Mr.
Crandall (119), who reports’ that it is 694 inches thick, an upper bench of 16 inches
being separated from the lower portion by a parting of 14 inches of clay and coal;
the lower 37 inches of coal bas a 2§-inch parting 14 inches from the top. Several
sections have been obtained by Mr. Crandall on Puncheon Camp Creek. One below
the right-hand fork of Puncheon Camp Creek (115) shows 65 inches of coal without
a parting; another (117) gives 60% inches with only one parting from 1 to 3 inches
thick 6% inches from the bottom. The section on the right-hand fork of Puncheon
Camp Creek (116) showed 51 inches of workable coal with a one-half inch parting
5 inches from the bottom; 8 inches of coal appears 8 to 11 inches lower. The
roof in all of these cases is shale, A series of sections across Log Mountains to
the southwest shows this coal to maintain an excellent thickness. One of these
-sections (120) is given on Pl. X, which shows 58% inches of coal, plus T4 inches
of partings. On Slickrock Branch of Stony Fork Mr. Crandall reports this coal
to be 61 inches thick (168). There is an upper bench of 87 inches, then 3 lower
benches of 5, 1, and 8 inches, with partings of 5, 13, and 34 inches, respectively.
On Martin Branch of Stony Fork Mr. Crandall reports this coal (184) to show
42% inches of solid coal overlain by 11% inches of mixed coal and clay. . The roof
is shale. On Cawmp Branch of Stony Fork Mr. Crandall reports this coal to be
41 inches thick, with shaly sandstone roof (205). From these sections it would
appear that the coal on Stony Fork is a little thinner than farther south, the
minable coal there averaging ncarer 40 inches. On the whole there is little
agreement in detail, many of the sections showing clean coal the full thickness,
while others are much cut up by partings. While the coal thus described has
been considered to be at, one horizon and to be the equivalent of the Lower
Hignite coal, no satisfactory criteria were found for distinguishing the horizon
of the lower coal from that of the upper, unless the position of the massive
sandstone found all through' this district 20 feet or so below the coal may be
considered such. Aside from this evidence, the assumption that this coal is at
the lower rather than at the higher horizon is arbitrary and is based on con-
clusions reached by Mr. Crandall and others. No analyses of this coal in this
area were obtained. Analyses in the Clear Creek district show an excellent coal.
The Lower Hignite can hardly be considered a workable coal in Mingo Mountain,
as it occurs at an elevation of about 2,600 feet, and, as shown by the map,
underlies only the narrow crest between Coal Gap and Wilson Gap, with a few
acres to the east of Wilson Gap. In Bryson Peak’ two barometric measurements
gave this coal an elevation of about 2,530 feet, and, as shown by the map, that
allows it a good acreage, measuring to a line below the crest, which is as far as
we have data for. In Fork Ridge much the same conditions exist as in Mingo
Mountain. The coal is too near the crest to be considered workable.



78 CUMBERLAND GAP COAL FIELD, KENTUCKY.

RED SPRING COAL.

As shown on PL X, p. 56, two sections of the Red Spring coal were
obtained. Mr. Richardson’s section of Bryson Mountain (64) gives this coal a
thickness of 6 feet 7 inches, including two partings, the upper parting being 10
inches thick and 45 inches from the top, the lower parting 3 inches thick and 3
inches from the bottom. Another section of this coal on Martin Branch of
Stony Fork (176), reported by Mr. Crandall, showed 624 inches of coal, including
" three partings—the upper one 1 inch thick 10 inches from the top, the lowest
one 1 inch thick and 2 inches from the bottom, and a #-inch parting 1 inch
higher. The roof here is sandstone. In the Bennett Fork section the roof was
- shale for 10 inches, then sandstone above. Of the other coals between the Red
Spring coal and the Lower Hignite coal, only one need be considered, and that
is only doubtfully workable. A section of this coal obtained by Mr. Richardson
(67) showed 38 inches of coal in 5 benches, which, beginning at the top, had
thicknesses of 4, 4, 2, 9, and 19 inches; at the top was 4 inches of coal and clay;
below were partings of 4, 6, 2, and 8 inches. The 9 and 19 inches of coal at
the bottom separated by 3 inches of clay might be considered workable if it
occurred near the foot of the mountain rather than near the top. Another
section on Puncheon Camp Creek (90) shows this coal to have 4 benches 6, 3%,
2, and 25 inches in thickness, separated by partings of 3, 8, and 2% inches. The
roof is sandstone. This coal lies 240 feet above the Lower Hignite coal.

COAL OF ERYSQN FORMATION.

The Bryson formation forms the crest of Bryson Peak and the western end
of Fork Ridge.- Two of the coals found in this formation on Bryson Mountain
are given on Pl. X. Mr. Richardson’s section in Bryson Mountain shows three
coals, viz, coal (61) 1 foot 3 inches, coal (62) 6 feet 8 inches, and coal (63) 3 feet
3 inches. The 39-inch coal is of workable thickness, but can hardly be considered
workable on account of the very limited area it necessarily underlies. Coal (62)
given as 6 feet 8 inches thick is really divided into a large number of benches,
no one of which is of workable thickness. These benches measure as follows: 20
inches, 1 inch, 2 inches, 18 inches, 6 inches of clay and coal, 2 inches, 1 inch, and 2
inches. Between these benches are clay partings of 3, 2, 12, 7, 2, and 2 inches.

SUMMARY.

In the preparation of the following summaries the attempt has been made to
ascertain with considerable accuracy the area underlain by the principal coals, and
the outcrops have been traced for that purpose. Unless the coal has been seen at a
large number of points fairly well distributed over the district, and gives evidence
of being workable at all places visited, as, for ecxample, the Harlan coal in the eastern
districts, an estimate has been made, based upon the data at hand, of the portion of the

- coal area that may be considered as workable. In afew cases, as the Harlan coal just
mentioned, the area of workable coal may be practically equal to the area underlain
by the seam. In the eastern districts it is probable that the total amount of work-
able coal greatly exceeds the estimates, for the reason that information concerning
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the coal is less complete than- it is of the region of the two distriets of the Log
Mountains. - On the other hand, the amount of coal which may practically be con-
sidered as workable—that is, which in the future, if present mining conditions con-
tinue, will actually be mined—will probably be much less or at least no more than
the amount given for each district. "It must be admitted that in many cases the
estimate of the proportion of a given bed that will yield workable coal is so largely
a matter of personal judgment that those figures can not be considered as in any
sense authentic for any given coal. Where, however, several coals are grouped
together, it is more than possible that the error made with one coal may be offset by
an opposite error with some other coal, leaving the total result fairly accurate.
With the small amount of data at present at hand about most of the coals of the
eastern area, these figures must be considered as only tentative, to be revised when
" a careful exploitation by drilling and facing shall have yielded a large amount of
additional information.
Summary of coals of Bennett Fork district.

Number of coal beds found . ... .. ... et cmmeaee—aaaan 50+

Total thicknessof coals .. .. ... ... ..o .. .. PR {75 S SR S
" Number of coal beds of workable thickness (2 feet-) - ... . .oooiooLo. 13
Number of coals worked at present..__._.__.._..... e eeaaeaaians 7
Average thickness of principal workable coals ... . ... ... . ... ... feet... 5
Total thickness of workable coal beds._............ et ..do... 40+
Total thickness of coal in workable coal beds ... .. .. ... ... . ... ...... do... 304
Greatest thickness of single coal bed measured - ... ... _........... do... 9%
Greatest thickness of coal in single bed measured.....__._....._. eeeeeaceae do... 5%

Summary of coals in Bennelt Fork district.

o . : Poplar | Sandstone . Bennett
Hignite. | Red Spring. | Klondike, Lick. Parting, Mingo. F{\)ﬁl;n&g;d
Approximate elevation,
above tide._........ feet. . 2,600 3, 000 2, 350 2, 300 1, 950, 1, 700 1, 400
Thickness: '
Greatest......... do.... 5% 64, 94 43 52 9% 6
Average......... do.... 5 i B 4 43 63 4
Least ........... do.__.| 3% 55 4 33 8% 43 .
Average thickness of work- :
ablecoal ........_.. feet. . 43 5+ 4 33 3% 43 33
Number of measurements. . - 9 2 13 5 8 8 10
Ares of seam ... ... acres. . 1,000 200 1,500 3,000 2, 000, 8, 000 5,000
Available coal per acre, :
(N 7o) ¢ 1< 6, 500 6, 000 5,000 4,000 4,000 6, 000 4,000
Coal available in district,
[76] 11 S 6, 500, 000(1, 000, 0007, 500, 000|8, 000, 0008, 000, 000i6, 000, 000{20, 000, 000
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STRUCTURE.

Reference has already been made to the complicated structure of the rocks
- exposed immediately around Middlesboro. As it was believed that the folding.would
make valucless any coal that might occur in- these rocks, no attempt was made to
work out the details of this structure. The boundary of the area having this
type of structure is in general coincident with the south line of the horough of
Middleshboro.

' At the eastern end of Mingo Mountain the Yellow Creek sandstone is just -
above the level of Little Yellow Creek, making prominent bluffs a little above
the brewery. The Blacksnake (?) sandstone makes inconspicuous outcrops at the
top of the ridge where crossed by the road from Middleshoro to Fern Lake. A
coal bloom (8) just below the sandstone there is supposed to be one of the Turner
coals. About 160 feet above this sandstone and farther west another sandstone
caps the ridge for a short distance, then reappears 40 feet above the gap at the
head of Lane Branch. 1f correctly correlated it rises 90 feet (bar.) from its east-
ernmost outcrop to this gap. On Lane Branch an opening on the east side on the
Lower Turner coal (9) has an elevation (bar.) of 1,430 feet, across the ravine to
the west there is a dip of 20 feet, an opening on that side (10) being at an elevation
of 1,410 feet. Downstream on thé west bank the coal rises, reaching an altitude of
1,430 feet at the Turner mine (13). Farther down the rise is still higher, becom-
ing 20 feet in 100; the dip is to the south or southwest. The southwest dip on
Lane Branch does not agree with the rise to the southwest that was thought to
take place just east of the head of the branch, indicating that either the structure
along the ridge was misinterpreted or there is a sharp local flexure. Along the
crest from the head of Lane Branch to Bennett Gap the rocks seemed to lie about
horizontal, though as the crest lies nearly in the strike indicated in Lane Branch
that may not be significant. On the same stretch along Little Yellow Creek the dip
is sharply to the west. The Turner coal at the point where it is mined above Fern
Lake (7) is at an altitude (bar.) of 1,430 feet, having exactly the same elevation as
its outerop on the north of the mountain, while near the mouth of a branch which
heads at Bennett Gap the lower coal is at an altitude (bar.) of only 1,280 feet (5 and
6). The two coals here are 25 to 30 feet apart. If, as has been thought, two old
openings 30 fect apart (16 and 17) on George Branch of Yellow Creek, which heads
at Bennett Gap, are on the Turner coals, there is a similar westward dip on the
north side of the mountain, for the two coals that were at elevations of 1,430
and 1,450 feet at the Turner mine (12 and 13) occur at altitudes of 1,220 and 1,240
feet on George Branch. This dip would agree with the dip seen on Bennett Fork
just to the west of this. The apparent westward dip here described and the
similar dip on Bennett Fork furnish reasons for believing thdt the Turner coals
are independent of the Bennett Fork coals.

In Bennett Fork Valley the dip from the mouth to Rock Branch is sharply to

" the south of west, the rocks descending 70 feet in 1,000 feet. The Upper Bennett
Fork coal was first seen at a wagon mine on the north bank (20) where it is about
1,400 feet above tide. At the Bennett Fork mine it has descended to 1,230 feet,
beyond which the descent is much less rapid, but sufficient to bring the coals under



STRUCTURE OF BENNET FORK DISTRICT. 81

drainage a short distance above. At the Bennett Fork mine (23) the main entry,
driven straight into the hill, is about on the strike, though rising slightly. Haulage
is difficult on the west sxde of the mine. _

On the north side of Bennett Fork opposite the Bennett Fork mine the top
of the Fork Ridge sandstone, which there caps the top of the mountain, is
1,680 feet (bar.) above tide. As it has practically the same elevation at the
mouth of Puncheon Camp Branch of Bennett Fork, a line from Rock Branch
to Puncheon Camp Branch appears to run on the general strike. As a matter
of fact the westward dip from the mouth of the stream continues a little above
Rock Branch. From the transverse synclinal axis probably there is a slight rise
upstream to the mouth of Puncheon Camp Branch. Above that the rise is more
marked, probably in part due to the southward deflection. of the headwaters of
Bennett Fork. At the Yellow Creek mine the top of the Fork Ridge sand-
stone is found at 1,700 feet (bar.) or 320 feet above the creek. The Mingo
coal is opened a few feet higher and just over the commissary. The Sand-
stone Parting coal being mined here is by barometer about 2,060 feet above
tide. The Poplar Lick and Klondike coals should be found in the top of the
ridge here, underlying very small areas, at elevations of about 2,240 and 2,280
feet, respectively. At the Nicholson mines two openings on the Mingo coal are
at clevations (bar.) of 1,710 and 1,730 feet above tide, while the Sandstone Part-
ing, Poplar Lick, and Klondike coals gave ‘a trifle lower reading than at the
Yellow Creek mine. The Klondike coal is near the top of the 11dge, but has
enough body to lead to its heing mined at this point. -

Around the mouth of Puncheon Camp Branch and up Bennett Fork the
structure is well shown by the following exact elevations above tide on the
. Mingo coal at the mines named: Fork Ridge mine, 1,693 feet; Reliance mine,
1,724 feet; Mingo No. 1 mine, 1,739 feet; Mingo No.-2 mine, 1,771 feet; Bryson
mine, 1,796 feet; Ralston No. 1 mine, 1,814 feet. At the Mingo No. 1 mine the
Mingo coal is 260 feet above Bennett Fork; at Ralston No. 1 mine it barely
drains into the creek, the rise of the creek having brought its channel up to the
level of the coal. At the Mingo No. 1 mine the spaces to the upper coals have
¢ been very accurately measured. From the Mingo coal to the Sandstone Parting
coal is 285 feet; from the latter to the Poplar Lick coal is 230 feet, with the
Klondike coal 36 feet higher. These elevations added to the exact elevations
given above, with due allowance for dip, should give about the position of the
upper coals. The Lower Hignite coal may occur near the crest of Mingo Moun-
tain near Wilson Gap, but not in minable quantity. It is' probable that along
a northwest-southeast line through Mingo Mountain, from Bennett Fork, at right
angles to the general strike, the rise will be more or less regular until the crest is
passed, when it will become much sharper. What was taken to be the Fork Ridge
sandstoné was noted on the south slope of Mingo Mountain at an elevation (bar.)
of 2,040 feet, 360 feet below the saddle at Wilson Gap and 300 feet above its
elevation at Mingo. At one point it dips N. 45° (%) W. at an angle of 12°.

Around the east end of Fork Ridge and along the north or Stony Fork
side the top of the Fork Ridge sandstone is found to have the following
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barometric elevations above tide: On the end of the nose, 1,650 feet above tide;
Slickrock Branch, 1,560 feet; Martin Branch, 1,670 feet; Camp Branch, opposite
the mouth of Coal Branch, 1,740 feet; Stony Fork, about 1,760 feet. On
Slickrock Branch the top of this sandstone is 300 feet (bar.) above the mouth.
About 300 feet higher (or at 1,855 feet) is the Sandstone Parting coal, as
reported by Crandall and by MeceCreath and d’Invilliers, the interval agreeing
with that found on Bennett Fork. On Martin Branch the top of the Fork
Ridge sandstone is about 140 feet above the mouth:of the branch. The Sandstone
Parting coal with a characteristic section is reported by Mr. Crandall to occur
350 feet above the mouth. This makes the interval between it and the Fork
Ridge sandstone 100 feet less than the normal. It is not possible at a distance
to say where the discrepancy lies. The Poplar Lick coal lies from 200 to 250
feet above the the Sandstone Parting coal, the Lower Hignite from 800 to 360
above that, and the Red Spring coal, when present, 500 feet higher. The Red
Spring coal is hardly workable in Fork. Ridge on account of its nearness to the
crest. It occurs only in the western part of the ridge.

STONY FORK-CLEAR CREEK DISTRICT.
GEOGRAPHY.

The area treated under this heading consists of the portion of the Log
Mountains.field between Big Clear Creek on the north and Camp Creek, Stony
Fork, and Yellow Creek on the south. In order to reduce the map to the size
of a page? plate, the eastern boundary is an arbitrary line up Fourmile Run,
across the head of Cannon Creek, down Fuson Branch of Little Clear Creek, and
north to Pine Mountain. The topography around Middlesboro has already been |
described (pp. 23-28). In the rest of the territory it is of the same type as in
the Bennett Fork district, the streams having a fairly uniform ‘descent from head
to mouth. Switch backs would be required to enable railroads to reach the coal
on the smaller streams. _

The Cumberland River and Tennessee Railroad was built up Clear Creek to
Chenoa in 1893. A cannel coal was extensively mined at Chenoa until 1899, but
the entrics were driven down the dip, which was so steep as to finally render
mining unprofitable. Had the railroad been run up Little Clear Creek the coal
could have. been entered at the lowest part of the bed with more satisfactory
results. Three mines began operations in the Stony Fork basin in 1903—4.

STRATIGRAPHY.

It is probable that a higher point stratigraphically is reached in the
mountains at the heads of Hignite and Coal creeks than anywhere else in the
area studied. Like the last district, this one has been quite thoroughly tested,
though little actual mining has yet been done. A series of columnar sections is
presented on Pl XII.

aThe page maps have been combined into P1. XL, in pocket.
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The first section needs no description, the lowest coal bloom is thought to be

the Chenoa cannel coal.
of the coals.

Section on Bear Creek meur head of Clear Creek: (A. R. Crapdall).

The other sections may be described to give the details

No. on

Total thick-

map, &tratum. Thickness. ncs:igffec-
Ft. in. Fl.  in.
Tnterval from crest of mountain. ... ... ... oioiiieiiiiiiiiieaann. 2 0 20 0
376 | Coal ... e eeieeaaeaae. 1 11 21 11
Interval, sandstone and shale. ... ... ..ot ea.. 60 0 81 11
377 | Coal, Red Spring. ... ... .. ... ... S i 4 7 86 6
Interval, shale. .. oo ... ... e 20 0 106 8
878 | Coal Lo 1 8 108 2
Interval, shale. ... ... 40 0 148 2
379 | Coal Lo 1 1 149 3
Interval, shale and sandstone ... .. . .. ... iiiiiiii....... 40 0 189 3
380 | Coal .. i e iiieiaeeeaaaaan 1 9 191 0
Interval, shale and sandstone - ... ... ... . ... . ... .... 60 O 251 0O
7 0 Y 10 251 10
Interval, sandstone and covered ... ... ... .. __._.. 120 0 371 10

382 | Coal, thin - i el
TINBEIVAL ¢ ¢ o oL e i, 15 0| 38 10

383 | Coal, thin - . ... .o .. ) PR PR
Interval . ... e 45 0 431 10
384 | Coal, Copperas Lick. . ... .. .. ...l ... 3 0 434 10
Interval, some sandstone .. .. Ll iiliiiiiie... 100 0. 53¢ 10
385 | Coal, Upper Hignite ......_.... . e 4 4 539 2
Interval, shale . ... . i iiiiiiaeao 20 0 559 2
386 | Coal, Lower Hignite..........__. e e 3 11 563 1
Interval, shaly, sandstone near top ........ e eeeeaiaan 95 0 658 |

387 | Coal, thin. .o e el
Interval ... ... i 40 0 698 1
388 | Coal o 2 2 700 3
. Tnterval ... e M 40 0] 740 3
389 | Coal - e 2 4 742 7
Interval.--.-.....-...-.............._ ............................... 20 0 762 7
390 | Coal, Klondike(?) . o oo i 2 6 765 1
Interval ... .....: B m e e e e e e e eeeeae e 90 0 855 1
391 | Coal, Poplar Lick . .o oo el 4 2 859 3
Interval, shale over coal. ... .. ..o .. .. e 10 0 869 0

392 | Coal, cannel coal. .. ... ... ..o Lo ... e A I B
Interval L. i .- 1260 994 0
893 | Coal .o ioiiieiiiiiiiiiiiis e 2 0| 9% 0
Interval, shale .. . .. il 50 011,046 O
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Section on Bear Creek near head of Clear Creek (A. R. Crandall)—Continued.

N Total thick-

0. on Stratum. Thickness. | ness of sec-
map. 4 : tion.

Ft. in. Fi.  in

394 | Coal ...on e iiiaeeiiicaaaaaa- 1 6]1,047 6

Interval, cannel shale . .. __ ... .. . ... ... 15 01,062 6

395 | Coal, Sandstone Parting, Buckeye Spring . _...... ... ... .. ..., 2 71,065 1

Interval .. .. __. e eetaeeaaeaaan T A 130 01,195 1

396 | Coal, thin ........... ... ) P PR

Interval ... e iieaa 100 011,206 1

397 | Coal, thin .. ...____......... [ SN (S

Interval . ... i eiaaas 45 01,340 1

398 | Coal, thin ... e eaaeccceea]eaaeaa

L 50 01,80 1

399 | Coal, Chenoa cannel...._ ... ... ... ... ...l ll...... 5 911,395 10

There appears to be considerable variation in the various reports made on

the Bear Creek area.

In a report to the Log Mountain Coal, Coke, and Timber Compan‘y by Mr. G. D.

Fitzhugh, the following intervals are given:

Section (in part) on Bear Oreck..

I}Igt.u()).n Stratum. Thickness, Touhletslsl'i"k'
' Ft. in. Pt in.
Shale 1001 - .. . . e e
420 | Coal, Upper Hignite - - o oo oottt 10 2% 10 2
Interval, shale roof .. ... o i e 12 0 22 2
419 | Coal, Lower Hignite .....___.. ettt e 4 3 26 5
Interval, dark-blue shaleroof. . ... ... ... .. ... i, 290 0 316 5
418 | C0al, POPIAr LACK -« - oo oo oo e e oo e el 4 10! 321 3
Interval, shale and clay roof. .. ... . ... ... ‘ ........................ 106 0 426 3
417 | Coal, Buckeye Spring ...._........ e e e s | 8 2| 429 =&
Interval, sandstone at bottom ... ... ... ... ... ........ 130 0 559 .5
Bhale .. e i ecmeaacaaan 6 569 11
Coal, Ramsey (P1. XIII)_ ... . ... ......... e -2 6 562
Interval to Chenoa cannel coal ... . ... ... ... 130 0 692




Ve O GEVLUVAIVAL QURYLEY

FRUFEOSIVUNAL FAFER NU. 97 FL. Al

RED BPRING COAL. . UPPER HIGNITE COAL,

415, 346, 282. 281. 413. 411, 412, 254, 280,
Bear Creek. Polk Branch of Bean Fork Hignite Creek, Polk Branch of Bear Creek. Cany Branch of Hignite Creek.  Hignite Creek.
(Rept. by A,R.C.)  Little Clear Branch, (Rept. by A.R.C.) Little Clear (Rept by A. BigyClear Creek, & Regt. by A.R.C)

| (Regé-e&l,(.‘\ - (Rept. by A.R.C.) (R(iretek. by A (Rept. by A.R.C.)

3 LR.C. pt. by A.
g0 11 R.C.) 127
. . 107 o 10 LY 457 6 187
5 '
107 1000
r . 15" 12 =
307 a
145
301 48" grr ! wr
g
1
1 o 8 3201
i D 3810
6" + 657 5] Ly 17
=61 " é:: _5» o 28 67 o
— — - " 58'
B+ 61 1 %o 1o Wt
# + s w
=T6}g" .25 4 68
—ggr 6
. 2%" 3
8w+ 15
=110%4""
LOWER HIGNITE COAT.

442, 409, 408. 3486, 290, 307. 279. 255, 221,
Big Clear Creek. Big Clear Creek Cany Branch of Little Clear Bean Fork Lick Forkof Bean Hignite Creek. Hignite Creek. Stony Fork.
(Rept. by R.H.E.) sl e of Piney Big Clear Creek. Creek, John Branch, Fork Branch. (Regt. by A.R.C.) & — v

(Rept by ARCY (Rept. by A.R.C.) (R]:é}l)attfls b;"arrz. (Rept. by A.R.C.) (Rept. by AR.C) fr
R.C)
or
367+ 10 40
467
467
14 47+ o
P bl 10 =40
%o+ 5 e l,, gy + T
—gg%n 5147 =441
g+ 4T " =37 g
e =46 — i
o 8347 - 4 60"
. 5
- grr. 43%,.
gr _gl 5orr ﬂ“yn
=61
KLONDIKE COAL. . MiNgO FORMATION.
389, 890, 34, 369, 332, 293, 298, 241, 249, 275,
Bear Creek. - Puncheon Camp Little Clear Bean Fork West side Ston; Stony Fork. Stony Fork, just Mouth of Hig-
(Rept. by A.R.C.) agagﬁal;roéreléllg. Creek. ® ?yi;mch_ ‘ork, Luke anﬁ y nhoyve moﬁt:{l of nite,
. ¥ ept. by A.R.C.) Drummond Hignite. :
mine. -
8 . A
28" 94 167 187
187 Tygr 17
7 9rr . o 1347
L g 107
812 ] 15/ g 4 'mpm L+ 2
211 '’
2 20 34 fyrrys) =21 =-2034t7
10 T - %
ur o+ gr 207
3
=40
302
Y+ B 1 el
=6414" —_ —_ 5"
* 17 + 62" 47-5
5ree =6925"
" .
> jeged
— 1
2"+
330
i —
n )
o
SANDSTONE PARTING COAL. MasoN CoaL, RAMSEY COAL. CHENgA CANNEL
OAL.
417, 372, 351, 460. 299, 317, 143, 416. 390,
Bear Creek, Little Clear Polk Hollow. Bean Fork Bean Fork Stony Fork, Hig- Clear Creek, Bear Creek. .
(Rept. by G.D.F.) Creek. (Rept. by G. D.F.) Branch, Branch, m{e Branch. & (Rept. by R.H.E.) (Rept, by G. Bear Creek.
o (Rept. by A.R.C.) (Rept.by A.R.C.) (Rept by Mcc s D. F.j (Rept. by A.R.C.)
241 16°7 14%”
267"
300 84n
g 1470
o 97 P-4 30
234 . _ ]
. o 3 4+ s 1-3 o 1
o = ;
=3614"" - — . - _ 1 - . & =-§6"30”
s - ™ + s o 4+ 86¢ 17+ 4634
=44 = dfr 1127 =4734""
B 45 ’ 5217
=-50"
o+ sen
=871
DISTRICT.

COAL SECTIONS, STONY FORK—CLEAR CREEK

Chrntn* 1 incrh—=08 fant




SECTIONS IN STONY FORK—CLEAR CREEK DISTRICT.

85

Another report to the same company by Mr. R. H. Elliott gives still other

intervals.

o Coals and intervals on Bear Creek.

Pty Strutum, e o hesyof
Coal, Red Spring. Feet. et
Interval. ... oo i e e e mmeeeecaaaaa 355 355
Coal, Upper Hignite. '

Interval. .. iiiie 25 380
442 | Coal, Lower Hignite. (See Pl. XIIL.)

Interval ..o oo liiiioiialo.. il 208, 588

Coal, Poplar Lick. i

| F s ) S [ 157 745

Coal, Buckeye Spring.

Interval . oo 110 855

Coal, Ralston.

INterval .. .o ot oo e e - 20 875
443 | Coal, Mason. (See Pl. XIII.) \

Interval ........._. U S 405 1, 280

Coal, Chenoa cannel,

In May, 1896-, a drilling was made for oil on Bear Creek by the Log Mountain
Coal, Coke, and Timber Company. The record is kindly furnished by their suc-

cessor, the Louisville Property Company.

This drilling started at 81 feet above

the bottom of the Mason coal and was reported as starting ‘‘about 225 feet” below
the Poplar Lick coal. The record as given by the drillers is as follows:

Record of oil well drilled on Louisville Property Company’s lands near Chenoa, Ky.

Stratum, Tri‘g;"slf' Total. Stratum. Tx?éssk'{' Total.
Feet. Feet. \ Feel. Feet.
Clay .o 27 27 || Bituminous coal .....____....... 2 311
Slate. oot 45 72 || Slate ... . 20 331
Sandstone, brown - ._._.___........ 5 77 || Bituminouscoal .. ... .......... 2 333
Bituminous coal, Magon seam .._.| 4 81 || Slate .. ... ... 40 373
L) Y I 10 91 || Sandstone, with water ______._._. 10 383
Sandstone, with water....____.... 36 127 || Slate . ... ......._.. 28 411
() R - IS 5| 132 || BearCreek cannelcoal; “Chenoa’’
Sandstone, white . ... _....__..... 37 169 €0l e 4 415
BIAL6 - e oo 78 045 || Fireclay ..ol 2 417
Bituminous coal, ‘“supposed Blue Slate .. oooooee e 37 454
[0 s S 4 249 || Sandstone _. . .. ... . ....... 30 484
Slate and shale 60 309 il Slate «ooceoe oo 8 492
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Record of oil well drilled on Lowisville Property Company’s lands near Chenoa, Ky.—Continued.

Stratum, Tntgsgl_{' Total. ) Stratum. Tlilé;gf' Total.
Feet. Feet. Feet. Feet.

Sandstone, black .. ... . ..._.__. 9 501 || Slate ..-... e mm e 15 900
Slate and shale .......______.._.. 90 591 | Sandstone, white; Yellow Creek .
Sandstone, black . ............... 92 | o g13 || sandstome? ............o...... 50 950
Y P 35 gag. |l Slate ..o 38 988
Sandstone, black ............... 5| 653 Safr(l)clffx(;ltlﬁm Naese o OfLee 256 | 1,244
Slate.. ool 5 658 SIALE - - oo 4 1,248
Sandstone, white ................ 114 689 o ndstone, white. ... ............ 84| 1,332
Slate. .ooonm 3 672 Bituminouscoal .. ______._..._._. 4 1,336
Sandstone, white ................] 11| 688 | o qotone, white............ .. 16| 1,512
Slate..... @it 30 713 Slate - - oo 5 1,517
Sandstone, gray.................. 201 733 |\ gondstone, white. ... oo....... 11| 1,628
Sandstone, white . ... ... .. __ 45 78 ) late . L 5 1,633
Slate. ... 15 793 Sandstone, white..........._.__. 74 1,707
Sandstone, dark ......... ... ..., 10 803 Bituminous coal. . . .. - . oo ... 9 1,709
Slate. . venii 35 , 838 Sandstone, white_._ ... _.....__. 72 1,781
Sandstone, dark ................. 2 840 Bituminous coal ..._............ 6 1, 787
Slate. ..ooovoei 85 875 ‘Sandstone, white..._.__.._...._. 30 1,817
Sandstone, dark .. ____.._........ 10 885

Along the lower course of Clear Creek the Naese sandstone makes cliffs over
130 feet high, and its bottom is not exposed. It therefore seems probable that
the sandstone reported 256 feet thick represents that sandstone and the top of
the Lee. The 50 feet of sandstone 38 feet above would correspond with the
Yellow Creek sandstone. According to that correlation, on Bear Creek the top of
the Lee is 1,211 feet below the Poplar Lick coal. The top of the Lee is not
exposed on Bennett Fork nor on Bear Creek, nor are the correlations of the
Mingo coal with any of the coals of Bear Creek or the Chenoa cannel coal with
any of the coals on Bennett Fork certain. A comparison of the intervals between
the coals below the Poplar Lick indicates that these intervals decrease from Bennett
Fork to Bear Creek and that the Mingo coal occupies about the position of the
Mason coal on Bear Creek and the Chenoa cannel coal comes at about the horizon
of the Bennett Fork coal. While it is possible that exact correlation between
the coals at those horizons exists, with present data such correlation can not be
asserted. The following table shows the thinning of the $paces mentioned from
south to north:
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Comparison of intervals between coals on Benneit Fork and Bear Creck.

Bennett Slickrock | Little Clear | Bear Creek
Fork. Branch. Creek. (drilling).
° Feet. Feet. Feet. Feet.
230 210 210
285 210 140
515 420 350 306
440 (e 334
1102 G R N B71

A. Interval between Poplar Lick coal and Sandstone Parting (Buckeye Spring) coal.

B. Interval between Sandstone Parting and Mingo (Mason).coal.

C. Interval between Poplar Lick and Mingo (Mason) coal.

D. Interval between Mingo coal and Bennctt Fork coal on Bennett Fork, and Mason coal and Chenoa cannel coal
on Bear Creek.

E. Interval from top of Lee sandstone to Bennett Fork or Chenoa eannel coal (hypothetical on Bennett Fork).
This interval of 560 feet is based on a comparison of the intervals between the coals on Bennett Fork and those to
the east in Jackson Mountain, as shown below. . ’

Intervals between coals on Bennett Fork and Jackson Mountain.

Feet
Top of Jesse sandstone to Walling Creek coal ... ... ..........co........ een. 320
Top of sandstone just under Lower Hignite coal to Poplar Lick.coal 340
Walling Creek coal to Creech coal ... .. . . .. .__.._. e 460

Poplar Lick coal to Mingo coal. ... i
Creech coal to Hance coal.. ......

Mingo coal to Bennett Fork coal
Hance coal to top of Lee sandstohe ... ... ... ... _____.
Bennett Fork coal to top of Lee sandstone

500 -+ (?)

The above facts arc among those which have led us to believe that the
Chenoa cannel coal is about at the horizon of the Bennett Fork coal on Bennett
Fork, of the Hance coal on Hance Ridge, and of the Harlan coal of the Harlan
district, and so has been taken as the top of the Hance formation in the Clear
Creek district. Also that the Mason coal is about at the horizon of the Mingo
coal, and the Mingo coal in turn at the horizon of the Creech coal on Jackson
Mountain; and that the Poplar Lick coal of this region is at the horizon of the
Wallins Creek coal of the eastern part of the field.® ’

aSince the above was written a map has been received from the Louisville Property Company upon which are
given some actual clevations on the Hignite coal, the Poplar Lick coal, the Sandstone Parting coal, and the Mason coal.
Taking points at which there are elevations on two coals near each other and approximately in the strike of the
rocks, we arc able to get differences of elevation which probably give with considerable accuracy the vertical intervals
between these coals. According to thege measurements the interval between the Lower Hignite coal and the Poplar
Lick coal is 280 feet on Bear Creek, 278 feet on Cany Fork of Clear Creek, 837 feet on Stony Fork, and 295 feet on Hignite
Creek. In the last case the measurement gives the vertical distance between two outcrops some distance apart near
the bed of the stream so that the stratigraphic interval should be somewhat greater. From this it would appedr that
the interval from the Hignite coal to the Poplar Lick coal is somewhat less than 350 feet in the Stony Fork basin and
somewhat less than 300 feet in the Clear Creek basih. From the Poplar Lick to the Sandstone Parting coal similar
measurements give 152 feet on Bear Creck, 176 feet on Cany Fork of Clear Creek, 141 feet on Ben Fork of Little
Clear Creek, 168 fcet on the headwaters of Little Clear Creek, 178 on Coal Creek, and 190 on Stony Fork. From the
Sandstone Parting coal to the Mason coal on Cany Fork is 221 feet; on Ben Fork, 259 feet, the total interval from the
Poplar Lick coal to the Mason coal on Ben Fork being 400 feet. On Laurel Branch the interval from the Poplar Lick
to the Mason coal is 365 fect. Several measurements on Stony Fork from the Hignite to the Sandstone Parting coal
gave an average of 540 feet. :

According to this map the top of the oil well referred to above is 854 feet below the outcrop of the Poplar Lick
coal, a few rods to the eagt and in the Jine of strike, which would make 435 feet from the Poplar Lick to the Mason

41—No. 49—06——7
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Sections in several valleys in other parts of the district are given below:

Section (compiled) on Little Clear Creek.

Total thick-

If]?é'gfl Stratum, Thickness. hess,
Ft.  in. Ft. in.
Interval from top of mountain, shale and sandstone. ... .........___... 160 0 160 0
326 | Coal, Red Spring. .. i 5 0 165 0
Interval ..o e eeaeieaaaaa- 210 O 37 0
B35 T ) 5 7 380 7
0 7
328
329
330
Interval o el e eeneaaeen. 30 0 79
331 Coal,LowerHignite...__-..........-.-.........: ................... 4 1 721 10
Interval ... ..o T P 185 0 906 10
332 | Coal, Klondike 4 4 911 2
Interval ... el Seemmnas 110 01,021 2
333 | Coal, Poplar Lick . ... .o . ... L, eeeaeas 4 411,025 6
Interval o .o iiiieaiaaan P 180 01,206 6
334 | Coal, Sandstone Parting (Buckeye Spring)....... e caeaen 2 311,207 9
Interval oo iiiiiiaaaa. 30 01,237 9
866 | C0al, BloOM - -« oo e S U SR
Interval, sandstone and hidden.............. ... ... ... [ 60 011,297 9
865 | Coal, DIOOM -« oo oo oot e [ S S
Interval, shale ...___..... e eem e eaeeeeemaieeaeceeaenecaaa. 90 011,387 9
364 | Coal, bloom (Mingo?) .c.eioiiinaaaaaaa ... RSN ISR IR
Interval, Shale. . - ..o et el 50 01,437 9
863 | Coal, bloom ..o iieiiiii el U AN (SRR
Interval, sandstone and shale................... il 90 0 1,527 9
362 | Coal, Miracle......... S 2 61,530 3
TOECIVAL « - - e e oo e e e e . 90 01,620 3
361 | Coal,bloom ... ... oo U N A S
[ IDCEIVAL - - oo oo 120 01,740 3
859 | Coal oo e i e 1 5[1,741 8
Interval, to mouth of Bern Fork...........__... ...................... 30 01,771 8

coal, as correlated in the oil well. This is somewhat more than the measurcment obtained from outcrops on Cany
Fork or from the outcrops in the valley of Little Clear Creck, and if correct would indicate comparatively little
thinning between Bennett Fork and Clear Creck. The same map gives the elevation of the cannel coal at the head
of the mine where it is but a short distance from the outcrop of the Poplar Lick coal as 858 feet below the Poplar

Lick coual, which agrees in a general way with the assumed thickness of the Mingo formation in this district.

These

figures scem to confirm the correlations made above that the Mason coal is about at the horizon of the Mingo coal
anq the cannel coal about at the horizon of the Bennett Fork coal. )
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The lower part of the above section was obtained between the mouth of Ben
Fork and Webb Gap. Along the main stream the Fork Ridge sandstone and the
sandstone 100 feet lower make small cliffs. The Fork Ridge sandstone is thought to
come just below coal No. 363 of the above section. On the main stream the vertical
distance between the Poplar Lick and Klondike coal is—from 75 to 100 feet; that
between the Poplar Lick and the Sandstone Parting coal below is from 140 to
160 feet, and that from the Sandstone Parting coal to the top of the Fork Ridge
sandstone is 150 feet. A sandstone that is thought to immediately underlie the
Red Spring coal makes prominent cliffs all around the top of the mountains at
the head of this creek.

“Section on Bean Fork Branch of Yellow Creek (A. R. Crandall).

‘\;;"{Lgfl - Stratum. Thickness. TOtgleég_ iek-
. ) Ft. in. Fi. in.
| Interval to top of ridge . .. o iiiiiiiieiiaaaa.. 70 0 707 0
282 | 0, Red SPIINE - - - - e o oo e oo 51 75 1
| INEEEVAL - - o oo e e e 20 0] 9 1
283 | Coal .. iiiiaaal R PR e
Interval, contains cliff-making sandstone .. ._.. L 80 0 | 175 1
284 | Coal ............o....... RN ISP IO
Pt D 60 0 235 1
285 | 00al .o e e e eeaeeeeaeeaeeeaan 6 235 74+
Interval ... ... ... .._.... et N 50 0 285 74
286 | Coal ... ....._. ) S S S
INEErVAl - e e e e i et 50 0 335 7
2 A 1 ) ) O A
Interval oo iieaieaiiaiaean 3% 0 - 370 7
288 | Coal et e ieeecceiaeaaeaan 8 371
Interval ..o et iieecaeieaeaaeaaan B0 446 3
289 | Coal, cannel shale. .___ ... . .. . . ... .. .. .... R A
Interval . ... et iceieeaeeaaaaan e eemeaeaan 60 0 506 3
290 | Coal, Lower Hignite .. .... ... . i iiiaaaaaaaaan, 3 1 509 4
Interval oo i eieiiiaeans 55 0 564 4
201 | Coal ... ... iii...... ST s 1 564 8
Interval - e eeiaaaaan 70 0 63¢ 8
s I 0 PN B B | 635 9
Interval oo ieaciaccaaen. 65 0 670 9
293 | Coal ..o iiiiiieiiioas et e 2 1 673 2
Interval .o ooeneo oo eeaeoes TR 0 0| T3 2
294 | Coal - ioiiiiiiiiiiii.ii... i 9 713 11
Interval - oo e eiiicieeiiiann 8 0 798 11
295 | €0al - enoen e S U 10 799 1
.| Interval ...... s e 5 0 844 11
296 | Coal, Poplar Lick . ........... et 3 3 847 2 .
Interval . oo i liiiiieiiciieae ... 650 913 2
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Section on Bean Fork Branch of Yellow Creek—Continued.

11,(1){13_11 _ Stratum. Thickness. Ton[?e:giCk'
Ft.  in. Fl; in,
207 | Coal ..ol eeeeeeeeaanl .| 1 3 914 5
Interval o ... e iieeeecmeeiaaoan 100 0 | 1,014 5
208 | Coal oo eeeeeeeiaeaaan 1 4 |1,015 9
Interval oo it cceteeeeaaann 5 0 [1,020 9
299 | Coal, Sandstone Parting - .. . .i..... 34+ 0 | 1,023+ 9
Interval _____.... N 115 0 | 1,138 9
800 | Coal - oo e [ 2 2 | 1,140 11
Interval . e iaaaaa 115, 0 | 1,255 11
301 | Coal Lo e eaaaeaaeaaaaaas 11+ 1,256 10
Interval ... . .. ...l e 50 1, 306 10
302 | Coal oo e iiiiiiiians 1 3 |1,308
Interval ....... e e 120 0 | 1,428
808 | Coal ... e
Interval to mouth of Bean Fork Branch . ... .. . . ... ... ..... 50 0 1,478 1

This section has a total thickness of about 1,500 feet. The topographic map
and the sections up Bean Fork Branch show that the strata have a thickness of
nearly 2,000 feet vertical interval from the mouth to the top of Canada Peak, and
as a coal bloom, taken to be of the Red Spring coal, occurs about 100 feet below
the top of Canada Peak, it is judged that this section as given is 500 feet too short,
The discrepancy between this section and our sections appeared to occur mainly at
the base. In this section the coal, that is taken as the representative of the Mingo
coal, occurs 220 feet above the mouth of the stream, while the position of the Fork
Ridge sandstone, as traced into this valley, gave the elevation of the Mingo coal as
640 feet above the mouth of the creek. This difference of 420 feet is nearly equal
to the shortage in the section.

The séction of Hignite Creek given on Pl. XII is likewise subject to question.
The section given is the one obtained during the present survey. Some of the
coal scctions were obtained by side climbs, and on account of the dips and the
changes in the character of the rocks it was in many cases difficult to join such
- side sections to the section obtained along the bed of the main stream. Thus a coal
on the bank several hundred feet above the channel of the stream can not always
be recognized in the bed of the main stream a mile or two farther up, mainly on
account of the lack of exposures between.

A map prepared by the Louisville Property Company shows that the Poplar
Lick coal on Hignite Creek is 659 feet above ‘the mouth. Our measurements by
barometer gave 690 feet as the elevation of the Poplar Lick coal above the mouth.
Messrs. McCreath and d’Invilliers give the section of a coal- measured on Hignite
Creck which has the characteristic sandstone parting of the Sandstone Parting coal.
This, they report, is at an elevation of 650 feet above Stony Fork. If the last section
was near the southern face of the divide east of Hignite Creek, as reported by
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McCreath and d’Invilliers, it is possible that the dip would carry it a proper
distance below the Poplar Lick coal at the point where the horizon of the latter
crosses Hignite Creek. Again there is a variation in the measurements of the
interval between the Poplar Lick coal and the Lower Hignite; ours, by barometer,
gave almost 400 feet; Mr. Justice, of the Louisville Property Company, got 226.25
feet. Whether this difference is due to measurements between different coals or to
errors in one of the measurements it is not possible to say. Accordingly the
following section is given with some question:

Section on Hignite Creek.

Stratum, Thickness. | T0t] thick-

Ft. in Ft. in,

Top of Log Mountains .. ... .. it i e ccaceaa e PR
Interval .o e ceicciacciaaaaes 230 0 f..........
Coal, Red Spring. .t et e 24 0 232 0
Sandstone, Red Spring, cliff making. . . ... " 40 0 272 0
-Interval . .. . ....l.s ettt eeeieeeeneaeeeeeeeammammmemeaemaeeaaas 460 0 732 0
Coal, Upper Hignite Creek - - -o.o_oevoslommieiai it iee e 4 10| 736 10
Interval . ... .. .. ...... .? ............................................. 12 0 748 10
Coal, Lower Hignite. ..o i i 3 6 752 4
Interval ... e ceeeeeeeeeraiaeaaan 30 0 782 4
L0 ) RN 2 0 784 4
Interval, mainly sandstone .. ... ... ceimian et iaaeeiaeaeeieanaas 120 O 904 4
(o) P e e a1l 1| 905 5
Interval, mainly sandstone - ... iiiiiaen 30 0 935 5
L0 ) N 1 8 937 1
Shale. - ool e R 15, 0 952 1
07 ;) R 1 1 953 2
] P O 10 0 963 2
107 DR PP 8 963 10
Interval, sandstone at top. .. ... o iii i iiiiiccieiaaaas 90 0] 1,058 10
Sandstone, cliff making - - ..o el 50 0]1,103 10
E s R 40 Q1,143 10
Coal, POPIAT LACK - . - o o et ee e e e e e e eeeaaa e aanas b6 81,150 6
Interval ... .. . ... e 220 01,370 6
L0 | RN 911,871 38
IOEEEVAL - - o oo oo e 100 01,471 3
. Y S 1 411,472 7
Interval ..o i iiiiiiiiiicaacccaiecaans 60 01]1,532 7
Sandstone, cliff making, massive cross-bedded, makes falls at forks of creek.__.| 60 0] 1,592 7
Coal, estimated position of Mingo coal ... ooo.ooiiiioiiiiiiiil 24 011,594 7
Interval oo iiieceeeceaceceacaieans 40 01,634 7
Coal facing fallen in . ..o i iiictiicaccaracnnscnmnnennlaaai e

a8 inches to 1 foot 1 inch, b4 feet to 6 feet 8 inches,
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Section on Hignite Creek—Continued.

Stratum.

Thickness.

Total thick-

ness.
¥t in. | Fi. in.
Sandstone, Fork Ridge, makes el - .. 304 01,664 7
Interval ....oooooooooi... el B 150 01,814 7
L | 2 611,817 1
E] 7 L 25 01,842 1
Lo 1 61,842 7
Sandstone and shale. .. . e 60 01,902 7
L0 1 1 61,904 1
Interval to mouth of-creek. .. ... il 20 011,924 1

Section on Rockhouse Branch of Stony Fork.

lj;]’ég"l Stratum, Thickness. TOt%ng_ick'
. o Ft. in. Ft. in.
Interval from top of Log Mountains ........... [ ceeeeenn-----1,200 0] 1,208 O
244 | Coal, Lower Hignite(?) ... .. .......... e s remaeeean 2 104 1,202 10
Interval « i iieiiaaas PO 50 011,252 10
Sandstone, cliff making... ... .. .. .. il e P, 40 011,292 10
246 | C0al - - . 1 81,294 6
Interval, sandy shale, sandstone, and shale _..._.... cemerameremaaaan 30 01,324 6
D I o) P PO, 1 21,325 8
Interval ._________..... et P ----| 40 0]1,365 8
B T 70 Y 1 1111,367 7
Interval ... oL e aa 115 01,482 7
248 | Coal, Poplar Lick - ...t et 5. 1,487 7
Interval oo .. 150 1,637 7
251 | Coal, Sandstone Parting(?) .- . ... 3 01,640 7
Interval e et 100 011,740 7
286 | C0al - . e et ieeacieeaaaan 1 6|1L,742 1
Interval (Mingo coal, 40? feet from bottom, not seen) ._____._._____.___. 80 01,922 1
Sandstone, massive, cross-bedded, Fork Ridge e aeeeeceeaean. 50 01,972 1
252 1 C0AL <. e eee et et e, 1 911,970 9
Interval to mouth of ereek ___ .. _ .l ... 30 02000 9

Several openings on the Poplar Lick coal had the position of that coal as mapped

by the Louisville Property Company.
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. Section on head of Stony Fork.

If&igfl . Stratum. : Thickness, TOtngfiCk-
) . Ft . P in

Interval from fqp of mountz}tin ....................................... 780 0 780 -0

221 | Coal, Lower Hignite --..-. [ 3 4| 783 4
Sandstone, massive. ... ... [ 40 0 823 4
Interval, largely sandstone ... ... ... L.l . 170 0 993 4

0 S S 24- 0| 995 4
Shale oo 5 01,000 4

228 | Coal, Klondike?, ... i it i i 8 511,008 9
Interval . o e iiecmmaanan 45 0 1,048 9

223 | Coal ....... e 1 41,00 1
TOETVAL .- oo e 20 01,00 1

224 | Coal oo 0 10 1,070 11
Interval .. i ... 40 0] 1,110 11

229 | Coal, Poplar Lick. .. _.._______....___.. i 5+ 0 1,115 11
Interval . .t 90 0] 1,206 1N

2233 I T o Y 0 3(1,206 2
Interval, shale ...................................................... 7 01,276 2

232 Coal..-...{.-.‘.... 1 611,277 8
Interval, shale .._.._......___.........._.. e 30 01,307 8

233 | Coal, bloom cenoeueaaaiann e et - R I e e
' ; 35 01,342 8

234 | Coal -._... e [ 1 01,3438 8
Sandstone ... e iee et 20 01,33 8

238 | Coal o [ 1 611,366 2
Interval . it 70 0| 1,435 2
Coal(?) (estimated position.of Mingo coal not found)._ ... .. _ . .. ...l . ...
Interval oL e iicmeeeeiceeiiaaean 40 01} 1,475 2
Sandstone, Fork Ridge, massive, ¢liff making ...............o......._. 40 01,515 2

952 | €0al -t 109 1,56 11
Interval to inouth of Coal Branch. ... . .. ... oo .o o ... ... 30 ~0| 1,546 11

Though these last two sections differ in detail they seem to be in general agree-
ment, if the Poplar Lick coal is used as a key stratum. On thesc streams the Poplar
Lick coal appears to be ahout 110 feet below what is correlated as the Klondike coal,
and about 320 feet below the coal that-is considered to be same as the Lower Hig-
nite on Hignite Creek. On Stony Fork the most prominent chﬁ -making sandstone
above the Fork Ridge occurs just below the Lower Hignite coal. ‘*‘

The Fork Ridge sandstone, which was used as a key rock in the“Bennett Fork
district, can also be traced through part of this district. It crosses Stony Fork a
short distance above the mouth of Coal Branch, and from there can Be traced down
on the n01th side of Stony Fork to the flat area around Middlesboro. The lower
sandstone keeps about ‘the same distance below, 100 to 120 feet, aldng the flank of
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the mountains. At the mouth of Hignite Creek the top of the Fork Ridge sand-
stone is about 230 feet above the mouth of the creek, or nearly 1,600 feet above
sea level. Up Hignite Creek it is carried down by the northwest dip, so that it
crosses the creck at a much lower elevation.  These two sandstones are prominent
on Bean Fork Branch, the top of the Fork Ridge sandstone crossing the creek bed
at an elevation of about 1,670 feet by barometer. ‘On Little Clear Creek the two
sandstones are again seen in places, the top of the upper sandstone crossing the
headwaters of Little Clear Creek at an elevation of about 1,590 feet. These sand-
stones were not certainly recognized on Clear Creek. Thesé dandstones and the
facings on the Poplar Lick coal were the main factors in determining the strati-
graphy and structure of this district.

So far as known no coals have been found in the Lee formation as exposed in
this district in Pine Mountain. Several thick coals are reported in the oil-well
drilling. But such data are not usually reliable as to thickness of coals.

COALS.

- COALS OF MINGO FORMATION.

The Mingo formation is defined in this area as running frora the bottom of the
Poplar Lick coal to the bottom of the Chenoa cannel coal of Bear Creek. It con-
tains the Sandstone Partmg coal, or, as it has frequently been called in this district,
the ‘“ Buckeye Spring” coal, the Mason coal, which is thought to b& the representa-
tive of the Mingo coal, the Chenoa cannel coal, and possibly one or t#o coals between
the Mingo coal and Chenoa cannel coal which may locally reach a tvorkable thick- -
ness. The Chenoa cannel coal is thought to have about the sahie stratigraphic
position as the Bennett Fork coal, though it can not be asserted that they are
actually at the same horizon.

CHENOA CANNEL COAL.

This coal was mined extensively at the Mary Hull mine at Chenoa from
November, 1893, until the mine was abandoned in July, 1899. The cannel coal
here, as is usual with cannel coal, proved to be in a basin, which could be mined
for a width of about 600 feet and which was followed down the dip for a distance
of about 4,000 feet. In the first 400 or 500 feet the dip is about 8°, in the next
400 or 500 feet its dip is 5°, gradually decreasing to 2° or less. On dccount of the
position of the coal and of the fact that it has been entered from the upper end
of the dip, the cost of working necessarily increased constantly until it became
prohibitive. At the time operations ceased plans wére on foot for making a new

~opening by a slope, in order to reach the coal near the present face. This coal
shows a total section of over 7 feet in the center of .the basin, thinning out to
the cdges of the basin. The upper part is bituminous while the lower part is
cannel. One section reported by Mr. Crandall, gavé 34 inches of bituminous coal
on top, separated by 1 inch of charcoal from 52 inches of cannel coal at the bottom.
‘Near the ventilating furnace the section showed 7 inches of cannel coal, 94 inches
of bituminous coal, 18 inches of hard clay shale, 17 inches of bituminous coal, and
14 inches of cannel coal—a total of 97 inches. Usually there is a sidgle block of
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bituminous coal above the shale parting which may resemble cannel at the top or
bottom., The thickness of the cannel coal bench ranges from about 55 inches in the
center of the basin to 30 inches at the sides. The following analyses are by Dr.
Robert Peter:

Analyses of Chenoa coal.

Constituent. - Cannel. |Bituminous.
MOISEUTE .« e c e e ettt et eetaee e eeaao 1.00 1.70
Volatile combustible matter . ... ... .ot e m - 51. 60 32. 60
Fixed carbon - ..o i 40,40 62. 30
ASK L e e 7.00 3.40
Sulphur .........._. e e e e e e e et . 739 . 684

From the mature and origin of cannel coal it will be impossible to predict
the further extent of this coal. According to the usually accepted theory of its
origin, cannel coal is always confined to more or less limited basins, often
showing a good thickness in the center of the basin, but usually running out to
a feather edge on the margin. The further extent of this coal can be determined
only by drilling; or, by driving entries from the old works, if that is possible.
No outerop of this coal showing similar characters has been noted on Little
Clear Creek, while its horizon is entirely below drainage on Stony Fork.

MINGO COAL.

No outerop that could be certainly recognized as the Mingo coal was seen
on Stony Fork or its branches. At several places evidence of a coal having
" been faced at this horizon was found, but when visited all of the facings had
fallen in, suggesting that the coal had not proved of workable thickness. On
Bean Fork Branch this coal may be represented by 11 inches of coal with 5 inches
" of cannel shale 8 inéhes above, which Mr. Crandall gives in his section on Bean
Fork Branch (301), or it may be represented by the 26 inches of coal 100 feet
higher (300). On Little Clear Creek a coul at what was thought to be the
horizon of the Mingo coal was reported; being a low-grade cannel, its thickness
was not obtained. On Clear Creek Mr. Elliott states that this seam has a thickness
of 474 inches with a 1-inch parting 144 inches from the top. He gives 46 inches as
the average thickness of the coal as shown by three measurements. The Ramsey
coal reported on Bear Creek by Mr. Fitzhugh may be the same coal. He gives its
thickness as 80 inches. On Bean Fork Branch the coal at this horizon was reported
to be 5 feet thick, and at one place appeared to have been opened and worked, but
the opening was closed when examined and the report could not be verified. A
sample of the Mason coal, representing the entire thickness of the seam, was sent to
Mr. Hislop, of Paisley, Scotland, who describes it as follows:

““The coal is black, of considerable luster and brown streak, while in texture
it is irregular and resinoid, containing some deposits of charcoal; cross fractures,
angular, highly crystalline, and pure in composition, moderately cohesive and
compact; on the fire it intumesces and agglomerates; color of ash, brown; thickness
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- of seam, 50 inches, and of very uniform density; mean specific gravity, 1,225
(water, 1,000); weight of one cubic foot, 76.56 pounds.”

v
Y

Chemical analysis of coul on Bear Creek.

- Per cent.
Moisture ... ... eeecice e e i 4.35
Volatile combustible matter - e ieaaaa- 33.01
Fixed carbom oo e e eeeaeaeee—aan 61.44
Sulphur - iiieieaaan e AR .45
AN e e teeeetiasmeccaaaaaas .75

Mr. Hislop reports that this coal showed the smallest amount of ash and
sulphur he had ever obtained in a bituminous coal. On the whole, therefore, this
coal may be considered workable in a limited area on Clear Creek side, but
elsewhere its workability must be considered doubtful unless further exploration
shall show the coal to be better and thicker than it is at present known on the
- Little Clear Creek and Stony Fork side..

Below the Mingo coal several coals of nearly workable thlckness have been
opened. Just below the mouth of Coal Branch.a coal opened 1mmed14tely under
the Fork Ridge sandstone shows a thickness of only 21 inches, and is separated
by 3 feet of shale from the sandstone above. At the mouth of Hignite Creek
the coal has a thickness of 294 inches, and a 14-inch parting 10 inches from the
bottom. This immediately underlies a sandstone. A short distance farther up
Stony Fork the same coal shows a thickness of only 27 inches with a 2-inch
parting 8 inches from the bottom. On Little Clear Creek what is sometimes
called the *‘ Miracle” coal was reported at one place to show a thickness of 40
inches with 3 to 4 inches of clay parting near the top. At another point, sup-
posedly the same coal was reported as 30 inches thick, but only 12 inches were
seen. It hére has from 2 to 10 inches of elay over it with 54 feet of sandstone
above. On the whole it may be said that as far as found no workable coals
exist between the Mingo and the Chenoa cannel.

SANDSTONE PARTING COAL.

Mr. Fitzhugh reports the Sandstone Parting coal (Buckeye Spring) as showing
on Bear Creek (417) 38 inches of coal with a 1-inch bench of soft coal 4 inches from
the top. ~ Mr. Crandall reports this coal as 2 feet 7 inches thick on Bear Creek (395).
On Little Clear Creek this coal has a total thickness of 36% inches (372). The sand-
stone parting here is 2 inches thick and 26 inches from the top. Below it are 2%
inches of cannel shale. The roof is a gray shale. The parting here ranges from a
sandy or gritty shale to a sandstone. "On Polk Hollow Mr. Fitzhugh reports this
coal as 36 inches thick with a 3-inch shale parting 24 inches from the top. In the
section of the coals at the head of Little Clear Creek Mr. Crandall reports this coal as 7
inches thick (834). On Bean Fork Branch Mr. Crandall reports this coal as 44 inches
thick (460). The sandstone parting here is from 1 to 8 inches thick and comes 30
inches from the top; below it is 6 inches of shale. The section here, as will be seen,
very closely resembles that on Little Clear Creek. In his sections of the coals on
Bean Fork Branch Mr. Crandall makes this coal 45 inches thick with a 7-inch shale
parting 16 inches from the top, and with a 2-inch sandstone parting 9 inches from the
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bottom (299). Messrs. McCreath and d’Invilliers give a section of this coal as meas-
ured by them on Hignite Creck (251) which shows a total of 50 inches of coal, a 2-inch
parting 14 inches from the top, and 1 inch of sandstone 11 inches from the bottom.
Two inches of bone coal immediately overlie the top bench. From these sections it

will be seen that this coal presents a thickness of usually 38 feet or over, but that

includes generally some shale and from 1 to 3 inches of sandstone. If the sandstone .

here, as in the Bennett Fork district, tends to stick to the coal and render the mining
of the coal difficult, it is probable that this bed will be put in the class of non-
workable coals. The thickest single bench ranges from about 14 to 24 feet, and is
too thin to work by itself, so that while this coal will have a large area it will not be
classed with the workable coals.

COALS OF CATRON FORMATION.

In the Log Mountains the Catron formation extends from the bottom of the
Lower Hignite ¢oal to the bottom of the Poplar Lick coal. In this region it appears
to contain six coals, of which only two are workable, the Poplar Lick coal, at the
bottom of the formation, and the coal which is correlated with the Klondike coal,
and which in this district is a hundred feet or a little more above the Poplar Lick
coal. On Bean Fork Branch, 170 feet above the Poplar Lick coal, is a coal which is
thought to be too high to be the Klondike coal, and which shows the following (293):

" Coal, 16 inches; clay, 1 inch; coal,. 1 inch; clay, 5 inches; coal, 12 inches; clay, 2

inches. On Bear Creck (388) a 26-inch coal is reported by Mr. Crandall at about

the same elevation above the Poplar Lick coal. Mr. Fitzhugh reports a coal on.

Little Clear Creek, 170 feet above the Poplar Lick, that there shows a main

bench of 32 inches with 8 inches of coal 10 inches above. These sections would all

appear to be on the same coal, but only in the last section is it more than a little
over the minimum workable thickness. Tt is thought that a workable coal can not
be counted upon at this horizon.

POPLAR LICK COAL.

This coal has long been considered, and rightly, the principal coal of this

-

district. The sections given on PL. XIV give a good idea of this coal. They occur

. at intervals along its outecrop. Though most of these sections were not measured

by us, enough of them were measured to indicate that the others are reliable and
to lead us to accept them without question. A large number of these sections were
kindly furnished by Mr. Thomas Cairns, general manager for the Louisville
Property Company. These were obtained in the course of a careful instrumental
survey along the outcrop of this coal. The location of the different facings is
accurately shown on the map. DBeginning, as before, on Bear Creek (101), the coal
shows a total thickness of 54 inches with a 3-inch parting 17 inches from the top. On
the east side of Bear Creek, directly opposite the last opening (403), the coal shows
the same total thickness and the same thickness in the upper bench, but has a 5%-inch
parting. On Cany Fork (404) the coal has a total thickness of 46 inches with an
8-inch parting 16 inches from the top. This is one of the poorest sections of this
coal obtained. On Major Branch of Clear Creek east of the head the coal shows
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a total thickness of 69 inches with a 12-inch parting 20 inches from the top. Mr.
Crandall gives a section on Major Branch showing the coal 66 inches thick, with a
13-inch parting 18 inches from the top (340). Right at Webb Gap, at the bead of
Ben Fork of Little Clear, the coal is 63 inches thick with an 8-inch parting 19
inches from the top. At the head of Ben Fork (339) the coal has a thickness of 72
inches with a 15-inch parting 19 inches from the top. A little farther to the east,
still on Ben Fork (338), it shows 46 inches of coal without a parting. Along Little
Clear Creek (337) the coal has a total thickness of 464 inches with a 24-inch part-
ing 16 inches from the top. Near the head of Little Clear, but on the east side, it
shows 51 inches of coal, and here the 2-inch parting is 18 inches from the top.
Nearer the head of Little Clear (335) the coal is only 41 inches thick with a 2-inch
parting 11 inches from the top. Farther downstream and on the west side the coal
has thickened to 71 inches with a 3-inch parting 3 feet from the bottom. Still
farther downstream along the outcrop (342) the coal is 58 inches thick and without
partings. Mr. Fitzhugh states that this coal in Polk Hollow (352) has a thickness of
4 feet, with a 6-inch shale parting 1 foot from the bottom. At another point 180
feet above the valley, on Moses Lake Hollow, he reports this coal as 89 inches thick
with a 2-inch parting 13 inches from the top. Mr. Crandall reports this coal near
Mart Heads on Little Clear Creek (343) as showing 63 inches of coal with a 2-inch
.parting 31.inches from the bottom, and 5 inches of shale parting and coal 14 inches
higher. Above this parting for 3% inches the coal is cannel. The section measured
by us on the William K. Evans farm (368) showed 71 inches of coal with a 4-inch
bench’of bone 18 inches from the top and a 2-inch parting of bone 14 inches lower.
This resembles quite strongly the section given by Mr. Crandall, but is given because
of some differences. On Bean Fork Branch Mr. Crandall reports this coal as 544
inches thick with a 2-inch parting 19 inches from the bottom, a 13-inch parting 7
inches from the top, and a 5-inch parting 2 inches lower down (303). In his
columnar section on Bean Fork Branch he reports this coal (296) as showing a total
of 49 inches with 2 inches of shale 7 inches from the top, another 2-inch parting 4
inches lower, a 4-inch parting of clay 12 inches from the bottom, and another 2-inch
parting of shale 3 inches higher. On Cow Branch he reports this coal as 31 inches
thick with a 2-inch clay parting (306). On Lick Fork this coal showed 43 incheg
thick with a 3-inch clay parting near the top. On Hignite Creek two sections of
this coal were measured; at the first (268) it showed 46 inches thick without parting;
at the second (266) it showed an upper bench of 18 inches, separated by 18 inches
of clay from a lower bench 42 inches thick. This section was measured in a
stream bed and may not be entirely accurate. The facing near this had fallen in.
Mr. Cairns reports this coal on this creek (278) as showing an upper bench of
29 inches, of which the upper. 14 inches are cannel, and another bench 19 inches
below and 34 inches thick, with a 2-inch clay parting 13 inches from the bottom.
On Rockhouse, or Coal Branch, we obtained two measurements in 1902 in addition
to a measurement at the Ralston mine in 1903. The first measurement obtained
by Mr. Cairns on the east side of the creek (243) is reported to have shown 78
inches as a tota] thickness of the seam, but the coal appeared in three benches, an
upper bench of 19 inches separated by 7 inches of parting from a middle 22-inch
bench, and that in turn by 18 inches of parting from a bottom 12-inch bench. A
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little farther upstream on the same side the coal was reported to show an upper
bench of 44 inches, separated by 11 inches of parting from a lower 16-inch bench
with 4 inches of shale and coal below (242). On the right-hand fork (251) the
section showed a total thickness of 6 feet, with a 4-inch parting of soft coal 8
inches from the top, a 1#-inch parting 13 inches lower, and a 7T4-inch parting 18
inches from the bottom. Near the point where the coal passed under the stream
we measured a section of 69 inches, including an 8-inch parting 24 inches from the
bottom (258).  Near the same point and possibly at the same facing the section
reported gave 714 inches as a total thickness of the seam, with a 74-inch parting 38
inches from the top, while a lower bench carries 12 inches of shale and coal 9%
inches from the bottom. At the Ralston mine (250) opened in 1903, the coal shows
a total thickness of 63 inches, with from 2 to 3 inches of bone at the top and from
2 to 12 inches of parting 12 inches from the bottom. At the Sagamore Coal
Company’s mine on Stony Fork the coal shows 4 inches of hone at the top and
a main bench of 2 feet 11 .inches, then a bottom bench of 11 inches below an
18-inch parting. = This 18-inch parting is variable, but usually shows several inches
of coal from 1 to 4 inches from the top. Below the 4-inch band of coal the parting
is shale, coal, and sulphur. The roof is shale with nodules (230). Nearly across
Stony Fork the following section was measured in an old drift in 1902—coal 39
inches; parting, 8% inches; coal, 14 inches; shale roof. At the Luke and Drum-
mond mine, near the same point, the coal shows 4 inches of bone, as on the
other side of the creck, then a main bench of 3 feet 6 inches of coal. The bottom
bench is here 15 inches thick, but is over 4 feet from the main bench. The upper
part of this thick parting gave 8 inches of clay, then 6 inches of coal, then'3 feet
of shale. A section near the same point, reported by Mr. Cairns, gave the top
- bench 27 inches of coal, 5 inches of parting, and 1% inches of coal, with 14 inches
of coal in the bottom bench 18 inches below the rest (239). On Sowder Creek
(240), across the Log Mountains to the west, this coal shows a total of 81 inches,
There are in it 6 inches of soft coal 26 inches from the top and 12 inches of
shale 18 inches from the bottom. On Copperas Fork of Laurel Fork of Clear
Fork of Cumberland River, just north of the last (400), the coal is reported as
having a total thickness of 55} inches, with a 3-inch parting 12 inches from the
top, and a 2}-inch parting 19% inches lower, and a 13}-inch parting 12 inches
from the bottom. ,

Taken as a whole, this coal has a good workable thickness and tends to be
characterized by one main parting the thickness of which ranges from 0 to 4
feet or more, but is usually less than 12 inches. In most cases it would pay to
mine in the parting and to take both benches. In a few cases where the parting
is very near the top or very near the bottom, and very thick, the thinner bench
of coal probably would be left. In most of such instances the thicker bench of
coal is over 3 feet thick and would pay to work by itself. In a few of the
sections two or more partings appear, the extra partings usually being thin.
The coal with its parting runs quite regularly on Clear Creek. Where it makes
perhaps its best showing, the parting is thinnest or runs out entirely around the
head of Little Clear Creek. On the west side of Stony Fork the parting reaches
its maximum thickness in this district. As far as seen, this coal is workable
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under the whole of this district within its line of outcrop. It is of course
possible that the facings measured and the sections reported are not representative,
but from what was seen it has seemed certain that this bed will yield a large
amount of workable coal. Mr. Hislop, of Paisley, Scotland, who examined a
sample of the entire seam, describes this coal as follows: '

“The coal is black, possesses considerable luster and brown streak; fracture
rather irregulay, partly defined by thin deposits of charcoal; cross fracture, angular,
partly inclined to resinoid, and crystalline, and in part merging into'a semicannel
coal with slight deposits of calcic carbonate and ferric bisulphide in the natural
partings; moderately compact and cohesive; on the fire it intumesces and agglomerates;
color of ash, brown; thickness of seam, 52 inches, and of very uniform density; the
mean specific gravity being 1,237 (water 1,000); weight of 1 cubic foot, 77.81 pounds.”

Chemical analysis.

Per cent.
7 =5 IR 4.46
Volatile combustible matter. .. ..o 33.57
Fixed carbom . . ... e et e——s 60,12
7 V-1 Y 1.43
S 10U 9 01 52

The following analyses by Dr. Robert Peter are reported by Mr. Crandall:

Constituent. A, B. C. D.

Per cent. | Per cent. | Per cent. | Per cent.
Moisture ... S 1.00 | 1.20 | 1.80 [........
Volatile combustible matter .. ... .. . .. .. ... I 34.40 | 35.60 | 33.00 1.03
Fixed carbon. ... .. li.iiiii.il.s e 59.40 | 58.20 | 60.10 90. 97
7. < o 4. 60 5.00 5.10 8.00
S 1) S .682 | .408 | .658 .693

A. Tittle Clear Creek (343).

B. John Evans (344), 1 mile above A.

C. Bear Creek (406). '

D. Coke made from the sample obtained on Bear Creck, a test having been made at the Pineville ovens.

According to these analyses this coal shows a remarkably low percentage of
moisture, an average percentage of sulphur, a fair percentage of ash, and a
little over the average percentage of fixed carbon. In comparing these analyses,
however, with those obtained by us in 1902 and 1903 to the east of Middles-
boro, it must be remembered that samples were taken of the whole seam, except
of such partings as would naturally be rejected, and placed at once in glass jars
which allowed no evaporation of the water. In these cases it is probable that
the same precautions were not taken to prevent evaporation; it is more than
- likely that the analyses given above, and the most of those given in this and
the preceding district, were made from air-dried samples. Considering the quality
and favorable section of this coal, as well as the large area underlain by it, it is
evident that this coal will yield a large value, probably more than that of any
other seam in this district.
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‘ KLONDIKE COAL.

On Bear Creek, Mr. Crandall reports two coals at this horizon (389, 390)
about 10 or 12 feet apart. The upper is 2 feet 4 inches thick and the lower is
2 feet 6 inches thick. The comparison of these coals with the Klondike coal as
exposed on Stony Fork leads one to conclude that these are the two benches of
the Klondike coal here separated by much more than the usual interval. My,
Crandall reports that on Little Clear Creek this coal lies about 110 feet above
the Poplar Lick, and shows the following scction (332):

Inches.
Co'al..._ .......... e e e e e e e e e e e e e ‘9
Bhale . et e e e e e "1
[0 ) U 9
Shale . el e 7
170 ) 20
LT 1
170 ) 3
Shale ... el 1}
(77 Y DS 11

Another section of this coal on Little Clear Creck gave a top bench of 8
inches; then came 28 inches of shale, fire clay or shale; 2% inches of semicannel
coal, 9 to 10 inches of black cannel, 26 inches of shale, while of the bottom
bench but 5 inches were seen, Jthough this is reported as from 22 to 24 inches
thick. The coal here is reported to be 50 "to 75 feet above the Poplar Lick.
This was on the F. W. Martin place on Puncheon Camp Branch (374). At
another point on Little Clear Creek, on the J. J. Evans place, the section given
below was obtained (369). In the field there was some doubt as to whether this
was not the Poplar Lick coal, but at the outerop where measured it was 120
feet higher than the Poplar Lick coal at the nearest point. Furthermore, the
agreement of this section with the one given by Mr. Crandall suggests that this
section may have been measured at the same opening as his, at least uponthe
same coal. Our section gave 64% inches as the total thickness of the seam,
including a 1-inch parting 12 inches from the top, a T7-inch shale parting 8
inches lower, 7 inches of bone with thin coal streaks 9 inches from the bottom,
and a 5-inch bench of splinty to cannel coal 5 inches below the 7-inch parting.
The roof is shale. One hundred feet above the Poplar Lick coal ¢n Polk
Branch of Little Clear Creek Mr. Fitzhugh reports the following section (353):

Inches.

CCoal ool T £
L] 1%
L6 ) 10
ClaY oo 6
TS 1 94
Shale ..l 4
070 ) 16

41—No. 49—06—8 -
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At another point on Little Clear Creek Mr. Fitzhugh reports the following
section of a coal 90 fect above the Poplar Lick:

Inches.

10707 U e . 24
Shale .......... e e e e 18
[0 3 U 21
153 4 ¥ U I 4
Coal oo e e e e e e e e e e e mm—— e 14

This coal was not definitely recognized on Bean Fork Branch or Hignite Branch
of Stony Fork. On Coal or Rockhouse Branch it showed in the stream bed (245) 23
inches of coal immediately overlying a massive sandstone and 115 feet above the
Poplar Lick coal. Up the right-hand fork of the same branch it showed 20 inches
of coal with 1 inch of clay 7 inches from the bottom. The roof here was a light-
brown shale (250). On the headwaters of Stony Fork the coal at this horizon
showed 16 inches, but close by is reported to show a seam 44 inches thick. Above
the Luke and Drummond mine on the Poplar Lick coal an opening has been made
on this coal that shows £ feet of coal with 1 inch of soft coal 15 inches from the
top, and 1 inch of coal 3 inches below the main coal with 3 feet plus of fire clay
below. Above the coal there is reported to be 4 or 5 feet of shale overlain by 20
inches of coal, then another 6-inch bench 15 inches higher, and 18 inches of shale
separating this from the sandstone. This coal lies from 115 to 125 feet above the
Poplar Lick (228). A little lower down on the northeast bank this coal showed a
section of about 47 inches, but the facing was not in to hard firm coal (241). From
what has been given it will be evident that there is a.coal of some thickness and
locally workable about 100 feet ahove the Poplar Lick coal all through this distriet.
Comparing these intervals and sections with those given on Camp Branch and
Martin Branch it has seemed to us quite probable that the 4-foot seam there
represents the Poplar Lick of this district, while the coal 100 feet higher on Camp
Branch (203), which, by referring back, it will be seen closely resembles the sections
of this coal just given, would appear to be the same as this coal. On Martin Branch
of Stony Fork the section shows two coals, one 2 feet 1 inch, the other 2 feet 8
inches, the lower being just 100 feet above the 4-foot coal. Apparently the
Klondike coal at this point has split into two benches, as on Stony Fork and Bear
Creek, and they appear to be the same as at the Klondike mine. On the whole it
may be doubted if there is much workable coal in this horizon in this district.
Only a few of the sections give much hope, as the coal as a whole is badly split by
partings so that the workable part of the bed will usually run under 3 feet, though
it sometimes reaches 4 feet.

COALS OF HMIGNITE FORMATION.

As previously described, the Hignité formation extends from the top of the
Red Spring coal to the bottom of the Lower Hignite coal. The coals. at the top
and bottom just mentioned are the main coals in the tomlatlon, though three
other coals reach a workable thickness locally.
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LOWER HIGNITE COAL.

The following sections of this coal obtained in this district, as represented on
Pl XTIT (p. 84), will give a good idea of the thickness of this coal and its partings.
Mr. R. H. Elliott gives an average section of this coal as 49 inches, with 2 inches
‘of shale 8 inches from the bottom and a shale roof. He reports the average thickness
of the coal as shown by measurements made by him on four different faces as
474 inches. Mr. Crandall reports this coal on the Clear Creek side of Piney Spur
near Bear Creek as showing 46 inches of coal without partings (409). On Cany
Fork of Clear Creek he reports it as 384 inches thick with a $-inch parting 2
inches from the hottom (408). On the John Evans farm on Little Clear Creek he
reports the coal as 61 inches thick, but this includes 9 inches of shale 5 inches from
the bottom (346). On Bean Fork Branch he reports the coal as 37 inches thick
" without partings, with a shale roof. On Lick Fork what was supposed to be the
same coal was reported by Mr. Crandall as 564 inches thick, of which practically 4
feet are coal, but the top is badly broken by partings, there being first a 6-inch
bench, then 2% inches of clay, 2% inches of coal, 24 inches of (,]dy 1 inch of coal,
1 inch of eclay, 1 inch of coal, 2 inches of clay then the main bench, 38 1nches
thick, of coal. The roof is shale (307). On Hignite Creek Mr. (Jrflnddll reports
this coal as showing a main bench 46 inches thick. One inch below this is 1 inch
of coal, while 5% inches lower are 3 inches of coal (279). The section we measured
-showed on Hignite Creek (235) 40 inches ot coal with 1 inch of coal above separated
by a %-inch parting and 1 inch of coal below separated by 2 inches of clay. The
roof is shale. At this point the interval between the Lower and Upper Hignite
coals is only 12 feet. On Stony Fork what is supposed to be this coal is 40 inches
thick and has a shale roof (221). » Below this coal oz Hignite Creek and Stony Fork
is a massive sandstone which is supposed to be equivalent to the massive sandstone
noted on Puncheon Camp Branch of Bennett. Fork, just below the coal being
opened for mining. Mr. Fitzhugh’s section of the Lower Hignite coal differs from
Mr. Elliott’s, showing 51 inches of coal with a 4-inch parting of shale 6 inches from
the bottom. In Mr. Crandall’s section of the coals, at the head of Little Clear Creek,
-the Lower Hignite is 49 inches thick. ‘Mr. Fitzhugh gives the following section of
this coal on Little Clear Creek (419): Coal, 30 inches; shale, 1 inch; coal, 6 inches;
shale, 24 inches; and coal, 10 inches. On Polk Hollow of Little Clear Creek he
reports this coal as 45 inches thick. Mur. Crandall reports this coal on Stony Fork
as 45 inches thick, it being 5 inches thicker than at the point where we saw it (410).
At the head of Clear Fork of Cumberland, above Ben Sowder’s (121), Mr. Crandall
reports this coal as 49 inches thick with a 4-inch clay parting 94 inches from the
top. The roof is shale and the floor fire clay. As shown by these sections, this coal
shows from 8 to 4 feet of solid coal; at some places, benches above or below that
could be worked with it. On the whole, however, in this district, it can not be
counted upon to yield more than about 40 inches on the average, with the proba--
bility that it will yield more rather than less. The roof is generally shale, and is
judged to be good. The floor is fire clay.
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A study was made of this coal by Mr. George R. Hislop, gas engineer, of
Paisley, Scotland, who gives the following description of the coal sent him, the
sample representmg the entire product of the seam:

“The coal is black, considerable luster, and brown streak; fracture rather
irregular, partly defined by thin deposits of charcoal, partly resinoid to crystalline;
cross fracture, angular and resinoid to crystalline w1th lamina of semicannel, with
trace of calcmm carbonate and ferric bisulphide; cohesive and compact; on the fite
it intumesces and agglomerates; color of ash, brown; thickness of seam, 48 inches,
and of very uniform density; mean bpemﬁc gla\nty being 1,237 (Watel 1,000);
weight of 1 cubic foot, 77.31 pounds.”

He gives the following analysis:

Chemical analysis of Lower Hignite coal.

. Per cent.
B 03 15110 < 4.25
Volatile matters ... ... ... . _.....__. e e e e e e e 34. 88
Fixed carbon ... ... ___C e imeen e 58. 26
113 010D .49
Ash.._____... e e e e e e e aaaan 2.13
Mzr. Crandall reports the following analyses:
Analyses of Lower Hignite coal in Stony Fork-Clear Creéek district.
Constituent, TAL B. C. D. E.
Per cent. | Per cent. | Per cent. | Per cent. | Per cent.
MoOISture - . o iiieaan 2.40 1. 60 2. 66 3.00 3.00
Volatile combustible matter ... ... ... ... ... .. 33.90 | 33.40 | 34.14 | 30.40 31.96
Fixed earbon ... .. 60.30 | 61.52 '] 59.70 | 64.00 62. 04
- ] 3.48 3.50 3.50 2.60 3.00
Sulphur ... 794 . 840 . 840 . 601 .478
A. Cany Fork (408).
B. Clear Creek side of Pincy Spur (409)
C. Head of Hignite Creek (279).
D. Sugar Creck Branch of Bear Creek (409a) of Clear Fork of Cumberland.
E. Head of Stony Fork (410).

These analyses show a low percentage of moisture, average percentage of
sulphur, a low percentage of ash, and an unusually high percentage of fixed
carbon. On account of the good showing made by the chemical analyses, and of
its having few or no partings at most of the sections shown, this coal has been
considered ome of the best coals of this region. Its main disadvantage is, of
course, its height in the mountain and the consequent small area underlain by it.

UPPER HIGNITE COAL.

The Upper Hignite coal takes its name from Hignite Creek, near the head of
which it is exposed. In a few places it shows a considerable body of coal, locally
“from 5 to 6 feet or more in thickness, but it can hardly be classed as workable, as
the thickest benches in most cases are only from 2 to 3% feet “thick, and in many of
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the sections the whole coal appears to have either nearly pinched out or to have
so far split up as not to be recognized as the benches of a single coal. In any
case, wherever seen, it occurs in several benches too much separated by partings, as
a rule, to be workable in the same mine. On Bear Creek Mr. Crandall reports this
coal (411) as showing three benches—an upper bench 22 inches thick, separated
by 15 inches of shale from the main or middle bench, which is 42 inches thick, while
the bottom bench of 4 inches is separated from the main bench by 10 inches of
shale and coal.

Mr. G. D. Fltahugh gives the following section of the Lppel ngmte coal
(420) -on Bear Creek, where it has a shale roof:

Inches.
L1077 27
Shale and elay - . ... i 30
57 P 6
Shale and elay .. ..o e et 9
070 g 19
Clay - ool S, e e e m et 3
Coal . e et 9
“Mother of coal” .. ... .. ... e et ieeieaaana pmmene 2
Coal ... ... ... e e e e 10
Shale | e e e eeadmeam ez 4
LT 6
On Cany Fork of Clear Creek Mr. Crandall reports the following section (412):
Inches,
Shaly sandstone roof, slaty shale . ... ... il 6
L1070 ) 14
L] 3
Coal L. ¥
Bituminous shale .. ... ... . ... ... e et e e 5%
L0 26
Clay « oo aal e e e e 3
Coal © i 2%
Clay and shale. ... . i iieiieeiiiaaan 15

This section gives a total of 73% inches, of which 4 feet 4 inches are coal. On
Hignite Creek we measured the following section, poorly exposed in the stream
bed on rather a long slope, and therefore our figures are not as reliable as might
be wished. As nearly as could be measured the section gave two upper benches
of 12 inches each, separated by 6 inches of clay, then a parting of 12 inches, then
a lower main bench of 32 inches. Six inches below this main bench was a 2-inch
bench of coal. Above the coal is 5 feet of clay shale with 10 feet or more of
massive sandstone above. The floor is clay. Mr. Crandall gives a section on the
same creek, probably obtained from a better exposure, which gave as follows (280):
An upper bench of 32 inches under shale roof, with a 2-inch parting of shale 18
inches from the top; this is separated by 11 inches of shale from a 36-inch bench;
90 inches below the last comes an 114-inch bench, with 24 inches of clay 3 inches
from the bottom. The total section here is over 9 feet thick with over 6 feet of
coal,. but so split up that it is barely, if at all, workable. In Mr. Crandall’s
sections of the coals at the head of Little Clear Creek, he has indicated a coal of
which the thickness is not given (probably very thin), 30 feet above the Lower
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Hignite, as the representative of the Upper Hignite coal. Thirty feet still higher
there is a 26-inch coal. On Bean Fork Branch his section does not show the
Upper Hignite coal at all. From these sections, and from the fact that it lies so
close to the much better Lower Hignite coal, it is evident that the Upper Hignite
may not be considered as of workable thickness, and is of no value in this district.
It is possible that future exploration may show that in some places these benches
tun closer together, or some of the partings run out so that a limited area of
workable coal may exist at this horizon. As shown by the sections, the total
amount of coal runs from 4 feet to over 6 feet, so that if any of the partings
should run out it would leave benches of good workable thickness. On the whole,
however, this coal will not be considered in determining the value of the coal of
this district.

The following analyses have been made of this coal and may be inserted here
notwithstanding the poor showing the coal as a whole makes. The analyses of
the coal on Hignite Creek take account only of the 36-inch bench. Of the three
analyses, A is of the coal on Bear Creek (411); B of the coal on Cany Fork of Clear

- Creek (412); and C of the coal on Hignite Creek (280).

Analyses of Upper Hignite coal in Stony Fork-Clear Creck district.

Constituent. Al B, C.

Ler cent. Per cent. Ler cent.
L 11 110 2.00 2,50 2.50
Volatile combustible matter .. ... ... i ... 32.80 32.16 29.70
Fixed carbon ... ... .. iaiiiii . 99. 50 57.54 62. 80
7. ) o . 5.70 7.80 5.00
SUIPHUT « oo e e . JU C 986, . 556 . 554

These analyses, reported by Mr. Crandall, show this coal to be low in mois-
ture, averaging fairly well in pelcentage of sulphur, a little above the average in
percentage of ash, and about averaging with the other coals in the dlstrlct in
fixed carbon and Volatlle combustible matter.

RED SPRING COAL.

The Red Spring coal in this district, as in the preceding, is a 5-foot coal of
.good section, though its workability may be questioned on account of the small-
ness of the bodies in which it lies. The following sections will give an idea as
to its thickness and partings. On Bear Creek, Mr. Crandall reports this coal to
show a total thickness of 5 feet and 1 inch, of which 4 feet and 7 inches are
coal (415). There is an upper bench of 13 inches, then a shale parting of 5 inches,
while the lower bench of 43 inches has a 1-inch parting 10 inches from the top.
Below that are 6 inches of coal and shale. On Little Clear Creek the coal shows
one bench of 48 inches, which would probably furnish the minable coal. Above
this is 5 inches of clay and coal, then a 10-inch bench, while two thin benches of
1inch and 2 inches, separated by partings of 5 inches in each case, lie below the
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coal (846). On Bean Fork Branch, Mr. Crandall reports this coal (308), as showing
63 inches of coal, including 5 inches of clay shale of which the position is not
given. On Hignite Creek the same authority reports that this coal is 56 inches
thick and carries a 3-inch parting of shale 11 inches from the top and a 1-inch
parting 2 inches from. the bottom (281). No exposure of this coal giving a full
section was seen by our party. On IHignite Creek, immediately above a massive
sandstone, coal was noticed in a spring and dug into to a depth of more than 2
feet (258). This was thought to be at the horizon of the Red Spring coal, judg-
ing from intervals. -On the whole these sections show this coal to carry at least
one bench of from 3% to 4 feet of coal, and if the coal above.the parting is
taken -in the mine, the seam will probably yield 4% feet of coal. . The following
analyses of this coal (reported by Crandall) will give an idea of its quality:

Analyses of Red Spring coal.

Constituent, Al ! B. C.
) Per cent. Per cent. Ler cent.
Moisture - ... L R I ) 2,920 2.60
Volatile combustible matter ... ... ... . ... 31.60 | 34.20 33.20
Fixed carbon . . e ieeaaa. 58.24 60, 40 60. 20
CAsho L. e R S T.00 | 3.20 4.00
Sulphur. .o o P . 601 . 670 .576

A. Little Clear Creek, opposite and one-half mile below Mr. W. F. Parton’s house (414).
B. Head of Hignite Creek (281).
C. Bear Creek (415).

According to these analyses this coal -is below the average in percentage of
sulphur. - It shows above the average in percentage of fixed carbon with a low
percentage of volatile combustible matter and a fair percentage of ash. According
to these analyses it should make a good quality of coke when sufficient mining
has been done upon it to obtain unweathered coal.

The following analysis was obtained of the coke made from this coal as
reported by Crandall: . .

i Analysis of coke from Red Spring coal.

Percent.'
Fixed carbom . . e e liiiiiaqeiiaa- 91.16
7 ) o R 8.50
Sulphur. .l e eeanieeaaa- . . 416
Volatile matter - .. ... e mraeeaao. .34

~ Three hundred and forty- feet above the Lower Hignite coal occurs a seam
giving a total section, according to Mr. Crandall, of 6 feet 3 inches, of which
- 5 feet 3 inches are coal (413). This seam, which he reports from Polk Branch
of Little Clear Creek, shows a top bench of 4% inches, separated by 5 inches of
bituminous sandstone from the rest of the coal. Below that there is a 7-inch -
bench, then 2% inches of bituminous shale and 144 inches of coal, 2 inches of
clay, 3 inches of coal, 2 inches of clay, and 34 inches of coal, with only a %-inch
parting 8 inches from the top. On account of the number and thickness of the
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partings, only the lower 34-inch bench would be considered as workable, and
on account of its clevation and the fact that it is not found at least showing
anything like this thickness anywhere else we are led to class it among the non-
workable coals. Three hundred and forty feet above the Hignite coal the following
section on Bean Fork Branch may be of the same coal as the last; it shows coal
and clay, 8 inches; coal, 6 inches; clay, 17 inches; elay and coal, 7 inches; cannel
shale, 3 inches (285). '

On Bear Creek a 3-foot coal, locally known as the Copperas Lick coal (384),
is found about 115 feet above the Lower Hignite coal. Mr. G. D. Fitzhugh, in
a report to the Log Mountain Coal, Coke, and Timber Company, reports a
30-inch coal 70 feet above the Lower Hignite (355). This would appear to be
too high above the Lower Hignite to be the Upper Hignite.

COALS OF BRYSON FORMATION,

On Bear Creek one coal (376) in this formation gives a thickness of 1 foot 11
inches. This was the only measurement obtained of the coal in this formation, and
considering that the formation occupies only a very limited area on the summit of
the mountains it may be considered as containing no workable coal.

SUMMARY.
The facts ‘concerning the Stony Fork-Clear Creek district are summarized below:

Summary of coals of Stony Fork-Clear Creek district.

Number of coal beds found . ... .. ... e 404
Total thickness of coals - .. oo feet.. 404
Number of coal beds of workable thickness (2+ feet) ... . ... ... ... 94

Number of coals worked at present. ... ... .. o oiiemnn et 1
Average thickness of principal workable coals .. ....._ ... .. . .. ... ... feet.. 4
Approximate amount of workablecoal .. ... ... .. . .. ... ... tons_ . 90, 000, 000

Poplar Lick. | Other coals.

Hignite.
Approximate elevation-..... [ feet above tide.. 2, 300 2,000 |...0. ..o...
Thickness:
GPEALESE « - e e e e e i feet. . 9+ | 85 74
Average. .. __....._......_. e do... 33+ L o ol DU,
Least oo e do... 0 b [
Average thickness of workable coal .__..._ .. .. ... do... 33 4 3%
* Number of measurements. . ... .i.iiiiii.ceioa. 13 30-+ 20+
Area of sealn . .. . .o i iieeeen. acres. 5,000 10, 800 5,000
Available coal peracre . ... .. .. ... .o..... tons. 4, 000 5, 000 4, 000
Coal available in distriet ... ... . .. . ... do...| 20,000,000 | 50,000,000 | 20,000,000
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STRUCTURE.

The general structure of this district is that of a syncline whose axis runs
in a general way N. 60° E., a little southeast of the crest of Log Mountains.
Starting from the head of Big Creek of Clear Fork of Cumberland River, the axis -
crosses the head of Copperas Fork and the head of Stony Fork in this district,
it then probably swings south and crosses the heads of Coal Branch, Hignite,
Little Clear, Puncheon, and Lauvel branches of Little Clear, and Little Clear at
the mouth of Ben Fork. As the Louisville Property Company supplied us with
a copy of an instrumental survey, based on accurate levels on the Poplar Lick
coal, we are able to present a contoured map of a large part of this district.
Where the contour lines are dotted they are purely conjectural. On the Clear
Creek side the dip is steeper north of the outerop of the Poplar Lick coal than
within the northern limits of that outerop, as the strata rise more and more
rapidly to the upturning in Pine Mountain: For the details of the structure, it
is believed the contours are self explanatory. It gives a good idea of the varia-
tions from simple: monoclinal slopes such as we must necessarily assume probably
exist all over the field. :

YELLOW CREEK DISTRICT.
GEOGRAPHY.

The dominant feature of: this district is the valley of Yellow Creek. Atten-
tion has previously been called to some features of the physiographic history
‘which indicate that the general lowness of the region is due to the erosion by
the pre-Cumberland River in this basin before its headwaters had been cut off
by the southward-flowing streams common in the (Great Valley. The present
drainage presents many suggestions of greater age than is found in most parts of
this basin, notably in the low gaps which have been cut in the divides. This is
probably due not to greater age but to the fact that as a result of the nearness
of the main line of drainage the greater part of the erosion of the rocks in this
district occurred early in recent history. Through such gaps the Louisville and
Nashville Railroad gains access to and egress from Cannon Creek Valley. Just
west of Moore Knob such a gap is crossed by the State road, and there are many
others. Tt has been suggested that the gap east of Moore Knob may have been
at one time in the line of drainage of Yellow Creek. Under the heading ¢‘ Physi-
ography,” was discussed a recent change of drainage near the mouth of Clear
Fork of Yellow Creek, and the possibility of there soon being another somewhat
‘similar cut from Yellow Creek into the drainage of Clear Fork, a short distance
“above the mouth of Clear Fork. At the mouth of Sugar Run the topography
suggests that the run formerly emptied into Clear Fork a little above the present
mouth, but that it was tapped by a branch of Clear Fork at the position of the
_ present mouth. These low gaps greatly facilitate transportation in this district.

Rocky Face, Cumberland, and Pine mountains, as well as Cumberland Gap, have
all been sufficiently described and figured and do not need further description here.
The district is crossed by the Cumberland Valley branch of the Louisville and Nagh-
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ville Railroad. It is entered at Cumberland Gap by the Southern Railway, and
surveys have been made for the extension of the latter railroad déwn Yellow Creek

to Cumberland River.
. STRATIGRAPHY.

The rocks found in this district are confined to the Lee, Hance, and Mingo
formations. The higher formations have been cut out by the erosion already men-
tioned, which reduce the hills in this region to ag elevation in the main of less than
2,000 feet. The T.ee formation oceurs on Cumberland and Pine mountains and is
brought up over a large area by the Rocky Face fault. The Mingo formation occu-
pics a very limited area in this district. occurring only in the extreme hilltops on
the eastern edge, though on the west it is found on the mountain tops for several
hundred feet from their summits. Even in the latter case the area within the
outerop is very limited. The larger part of the slopes, therefore, are occupied by
the Hance formation. The belt of faulting described under the heading ‘“Struc-
ture” (p. 47) occupies a large percentage of this district, and not alone in the main
Rocky Face fault, but usually for some little distance either side of that the rocks
are so disturbed as to make it difficult to trace any given rock layer or coal or to
correlate coal beds when found. The low relief in this district, as is usually the
case, is accompanied by lack of outcrops, so that on the whole our knowledge of the
stratigraphy and coals of this district is limited. Again, the fact that in this district
the principal formation outcropping is the Hance formation, which in the Log
Mountains carries little workable coal, has discouraged exploration, and as a result
at most points at which coal was seen the exposures were not of such a nature that
the coal could be measured or examined. The Yellow Creek sandstone makes rather
notable bluffs along all of the lower course of Yellow Creek, and along the north
side of Cannon Creek for a short distance above its mouth.

COALS.
AREAL DISTRIBUTION.

On account of the conditions under which the coals of this district occur and
.which have been described, it will be convenient to discuss the coals in the
* main, not so much by beds as by areas. Between Clear Creek, Cannon Creek,
and Yellow Creek at most of the points at which coal was secn there were only
blooms. Datum points 465 to 468 on Clear Creek are all of this character. Coals
at 469 and 470 come between the Naese sandstone and the Yellow Creek sandstone;
469 showed in poor exposure two coals, each 18 to 20 inches thick and 8 feet apart.
_At 470, 60 feet lower but apparently close above the Naese sandstone, the coal
was reported as from 24 -to 30 inches thick. At 467, supposed to be in the
same horizon as the last, the coal was reported as 20 inches thick. At both of
these places the coal is overlain by a fine dark-blue shale. The Yellow Creek
sandstone makes bluffs of some prominence above these along Clear Creek and
for a short distance up Little Clear Creek. At 856, on Little Clear Creek near
the mouth of Bull Branch, is a coal bloom immediately over what was taken to
be the Cawood sandstone. Tts position, therefore, corresponds with the Turner
coal of the Bennett Fork district or the Puckett Creek coal to the east. At 357
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the coal shows a thickness of from 31 to 32 inches, and appears bright and
good. Above the coal is 60 feet of sandstone separated from the coal by a
15-inch parting of clay. The coal here is 310 feet (bar.) above Little Clear Creek
and would seem to correspond in stratigraphic position with coal No. 30 in the
columnar section of Bennett Fork, as given on PL. XI. Near Jerry Gap (464)
coal is reported 32 inches thick at an elevation of about 1,890 feet. This is thought .
to lie at the same horizon as the last. No trace of coal was found in either Clear
or Little Clear creeks in this district at the horizon at which it was estimated
the Bennett Fork or Hance coal should lie. Where the State road meets Clear
Creek, coals 461 and 462 showed, respectively, a layer 4 inches thick, and a
coal bloom. All the coals seen on the east side of Moore Knob Ridge gave
only blooms. These all lie low in the Hance formation. On Little Cannon
Creek (463) is a coal bloom which was estimated to occupy the position of the
Cranes Creek coal of the Hance district. Judging from the condition of the
rocks seen in outcrop in Moore Knob Ridge, no workable coal neced be looked
for in that hill. ‘ : ‘

The hills between the railroad and the portion of Yellow Creek below the
mouth of Cannon Creek probably contain no workable coal. Near the top of
the hill, on the Hiram Hoskins place, McCréath and d’Invilliers report a 3-foot
coal with a shale roof and a half-inch parting of shale 2 feet from the top.
They give the following analysis of this coal:

Analysis of Hoskins coal, Yellow Oreek.

. Per cent.
Water. - eieteiceaeaan epeememeeeem—nnn 1,240
Volatile matter .. e eeeeceeeaaan 40. 785
Fixed carbon - . e iiiiaaaaa. 51.841
Sulphur el 2,289
AN ¢ e e et mmme e eevmaa————- 3. 845

Color of ash, red.

This is described as having been opened on the west side of Yellow Creek,
a short distance above the mouth of Williams Branch, about 360 feet vertically
above the level of the creek. The coal occurs in yellow ferriferous shales
immediately above a massive sandstone rock. Though the coal was not seen by
us, probably the same sandstone which is thought to be the Cawood was noted
in clifts near the top of the hill. If this view is correct, this coal is the
representative of the Turner coal of the Bennett Fork district or the Puckett
Creck coal, farther to the east. McCreath and d’Invilliers described the coal as
- ““bright and firm and to have a large area through the high knob between
Yellow Creek and the river.” According to the topographic map, the top of
this hill is about 125 feet above the coal and in the form of ‘a knob, and the
coal would underlie but a very few acres. It is possible that the Cranes Creek
coal, which lies 100 feet or more lower, may be found in this hill, and if so it
would yield a small quantity of workable coal.

Ot the portion of the area just studied west of the State road little can be
said. 'This contains the horizons of the Bennett Fork coal and of the Mingo
coal, though the latter would occupy only a very limited area. It is possible
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that both of these coals, or at least the lower of them, may in the future be
found in this part of the district and may yield some workable coal. One or
two exposures on what was taken to be the Turner coal seem to indicate that
that coal was too thin to be of any value. Rocky Face Mountain contains no
workable coal unless one of the Lee coals found in Cumberland Gap should
occur here. In that case it would lie in a more or less nearly perpendicular
position and could not be considered minable. »

In the Sawmill Ridge hills between Cannon Creek and Yellow Creek the
indications are more favorable for the existence of workable coals. At 451 on
Cannon Creek a coal 2 feet thick was seen and was estimated to lie at the
horizon of the Turner and Puckett coals. At 452 just above this and near the
top of the hill the coal was reported as 4% feet thick. It appeared to occur in
the stratigraphic position of the Mingo coal. From its position in the hill it
would occupy but a small area, though probably large enough to pay for mining.
Messrs. MceCreath and d’Invilliers report a coal as having been opened upon the
F. Barner place, described as close to the State road and about a mile south from
the Cannon Creek divide and a short distance west of Yellow Creek. It is
correlated by them as at the same horizon as the Hoskins coal. The coal here
was formerly mined considerably for local use, especially for smithing. It is
described as 2 feet 10 inches thick, with a small black slate parting 2 inches
from the top and a band of iron pyrites about 16 inches from the top. The
. State reports contain  the following analyses of this coal. Thé first is of the
whole bed, including the parting and pyrite, and the second is of the coal
without these impurities.

Analyses of Barner coal on Cannon Creek (Peter).

Constituent. A. B.
) Per cent, Per cent.
B 00 1)1 U MR 0. 86 0. 86
Volatile combustible matter. . . ... .. veeeir et oo a i caae i e aeaeaaaaaaaaas 35. 60 36.04
Fixed carbon ..._...._..... e e et 57.88 59. 20
Ash (color, bright lilac gray) ... .....vemeiaiaaaoan et 5.66 3.90
Sulphur _ e 2. 455 2.032
Specific Gravity . . .o it 1.281 1.270

The coke from this coal was light and spongy. The analysis of the coke
showed as follows:
Coke from Barner coal on Cannon Creek ( Peter).

Per cent.
Moisture ....... PO e I 0.06
Volatile combustible Matter- - - - - oo oo oo e e e e e 60
Fixed carbomn . ... ideacaccceacaccareaaas 93. 34
7. ) S 6. 00
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This analysis shows this coal to give a very high percentage of fixed carbon
in the coke and a small percentage of ash, while the percentage of sulphur is
high. In the chemical reports of the Kentucky Survey a coal described as the
Cockerall coal is said to outerop on Cannon Creek 1 mile above the railroad.
Of the three analyses given, the first is described as the ‘‘ Lower Barner seam.”
The sample was averaged from the 32-inch face of the bed. The second is described
as the ¢ Cockerall’s coal, Barner seam;” sample was averaged from the 34-inch face
of the bed. The third is described as ‘‘ Cockerall’s coal” from the 37-inch face of the
bed under the sandstone ledge 500 feet above the creek. These samples were col-
lected by Mr. A. R. Crandall and analyzed by Peter. These analyses, like those
given above, are of the air-dried coals.

Analyses of couls on Cannon Creek.

! Cockerall’ Jeerall
HENS eoal Bamer| Cogste
. . Per cent. Per cent. LPer cent.
MOISEUTE - % oo e e e e e aenaaas 100 | 1.20 2.00 .
Volatile combustible matter ... ... ... ... .. ...l ... " 36.50 36. 30 33.80
Fixed carbon . ... .o 56.10 56. 80 " 62.80
Ash o eal e 6.40 5.70 1.40
SIPhuT . .o e e i i 2.193 2. 335 577
aColor of ash, purplish gray. b(Color of ash, light brownish. ' o

. According to these analyses the 37-inch bed shows a very high percentage of.
fixed carbon and a correspondingly low percentage of ash. All of them yield
a spongy coke. In another place one of the same reports gives a section of
the coal on the James Bussell place on Cannon Creek, where it was sampled by
Mr. R. C. B. Thruston, who describes the coal as occurring in two benches-—the
upper 25 inches, the lower 23 inches—separated by 17 inches of shale (515). An
analysis of this coal by Peter is as follows: :

Analysis of Bussell coal on Cannon Creek. -
- Per cent.

Moisture ... ..---.. S 0.80
Volatile combustible matter. . - . .. oo i .. 33.90
Fixed carbom - ... e daeeaccmaa s 59. 90
Ash (color, gray Brown) ... .. ooooeeoen s e 5.40
Sulphur e 1. 508

This is described as a good splint or semicannel coal, averaging toward bitu-
minous coal. As none of these coals were accurately located, they are here simply
described as in the original reports. In addition to the coals given above MeCreath
and d’Invilliers report that a coal occurs on a small branch northwest from Yellow
Creek and about 225 feet vertically above drainage level. The locality is about 4
miles from Cumberland Gap, and a section (514) reported by them shows 4 feet 64
inches all told. There is a top bench 1 foot 8 inches, 2 inches of shale, 10 inches of
coal, a knife-edge of slate, 3 inches of coal, 3 inches of shale, 2} inches of coal, 4
inches of shale and clay, 7 inches of coal, 1 inch of shale, and 1 inch of shaly

.
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coal. All told there is about 34 feet of coal here, but so badly split up as to be
nonworkable. .

‘On the north end of Dark Ridge we find.the only commercial mine worked in this
“district in 1902 and 1903. At the Excelsior mine (458) the coal worked is considered
to be the Mingo coal. The principal bench of coal runs from about 2} to 3 feet in
thickness. Above it is from 4 to 18 inches of shale and above that occasionally a
thin strip of coal that reaches a thickness of 4 inches. Nine fcet higher is an
18-inch bench of coal. Below the main bench the coal has a parting usually
running from 3 to 10 inches thick, averaging about 8 inches, though in the first
left entry this parting thickens up to 3 feet. Below the parting is 18 inches of
coal. Where measured neav the furnuce this parting showed 10 inches of clay,
4 inches of coal, and 8 inches of clay. A few feet below the entrance to the
mine and to-the south is an outcrop of. massive sandstone considered to be the
Fork Ridge sandstone. The coal here dips slightly to the east, and as far as
entered the main entry had been cut 350 yards S. 66° E.. A coal that is
supposed to be this seam was reported by Messrs. McCreath and d’Invilliers in
this mountain at an elevation of 550 feet above the creek. Their section,
however, differs considerably from that obtained in the mine, as it showed a
total of 4 feet 94 inches of coal with a sandstone roof. Their section gives 1
foot of coal at the top, 1 inch of shale, 11 inches of coal, 7 inches of clay shale,
2 inches of coal, 1 inch of clay, and 1 foot 11} inches of coal. A barometric
measurement in 1902 showed the mine to be 610 feet above Yellow Creek. In
view of the possibility of differences in the reading of the barometer, or of the
dip ot the coal, if these measurements were made any considerable distance apart
these differences in elevation above the creek need not necessarily mean that the
two coals are not at the same horizon. They give the following analysis of this
coal: ‘ '

Analysis of coal on Dark Mountwin.

Per cent.
Moisture - ... . e e et e e ceaaae. 2. 412
Volatile combustible matter .. ... ..... 37.148
Fixed carbomn . ... oo e 54. 677
Sulphur e eiiiiiiiiiao. 1.013
Ash (eolor, dark red) ..o oLl 4. 750

The large parting in this coal necessarily interferes more or less with its
workability. It is possible that the Hance, Bennett Fork, or Turner coals may
yet be found in this mountain, and prove of workable thickness. In any case the
area of workable coal is apt to be limited, as the Rocky Face fault, or (as it
appears here) anticline, has disturbed the rocks in the eastern halt of the moun-
tain. Whether this disturbance continues through the whole of the castern part
of the mountain or whether it dies out a short distance south of the southern
end of Rocky Face Mountain was not learned. '

On the ridges between Yellow and Williams creeks it is possible to again
consider the individual coals. There appear to be four coals in these ridges, all
of which may prove locally workable, and one of which gives promise of being
persistently workable. Unfortunately, however, the Hance coal lies near the top
of the mountain, so that its area will be quite limited.
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COALS IN THE LEE FORMATION.

On the road from Middlesboro to Cumberland Gap two coals in'the Lee
formation have been mined. The first of these met in going up the road
outcrops at several points and has about the same strike as the coal mined on
the road. One of these points is just outside the northern end of the railroad
tunnel under the gap. This coal, therefore, we have called the Tunnel coal. The
upper coal (lower stratigraphically) has been opened at several points only a few
rods below the gap, and will be called the Cumberland Gap coal. The Tunnel
‘coal was being mined in 1902 a little to the cast of the north end of the tunnel,
where .its thickness was from 22 to 57 inches, averaging between 40 and 42 .
inches. At this point it dips N. 68° W. at an angle of 29° or 30°. Part of the
coal blocks™ out well, while part of it is softer.and breaks down nearly to nut
size. The coal is mined by shooting. The roof is of drab-gray shale and not
very firm. Below the coal are 4 fect of fire clay. In 1903 this mine had been
abandoned ; it was reported that the coal was followed until it ran down to 8
inches, and then an entry was continued into it until it had risen to 17 inches,
‘when further mining was discontinued. Over the coal are 14 feet of shale and
15 feet of massive sandstone, with an equal amount of less massive sandstone
above. On account of the dip the usual method of mining rooms on dipping
faces was followed. It is reported that atthe old mine on the Cumberland Gap
-road the coal was 4 feet thick, blocked out well, being hard and but little crushed.
As at the other mine, it was mined with powder, though it could be mined
without. Part of the roof needed no timbering. The Cumberland Gap coal, which
. was being mined actively, though on a small scale, in 1908 showed at different
openings a thickness of from 4 to 6 feet. A typical section (499) would show a
massive conglomerate sandstone roof, then clay, 0 to 2 inches; soft coal, 3 inches;
coal, 20 inches; brown coal, 5 inches; bright coal, 33 inches, and a light-gray fire
‘clay below. At this point the coal dips N. 65° W. at an angle of 48°. It was
reported that this coal was crossed by the railroad tunnel, where it showed a
thickness of 6 feet. One-fourth of a mile or more from Cumberland Gap on the
road to Harlan (500), the same coal has been mined close to the fault line. It
showed a thickness of 44 inches and a dip of 52° in the direction of N. 78° W.

It is very irregular. In places the roof is a sandstone, and near the bottom of

this entry there is from 5 to 6 feet of soft clay shale between the sandstone and
coal. This opening lies N. 10° K. from the opening previously described (499).
Comparing the position with reference to the first opening and the strike of the
coal at the several opcnings close by the gap, it is cvident that the coal bed has
been strongly twisted in a horizontal plane 80 that the strike has been changed
from N. 65° W. to N. 12° W

CRANES CREEK COAL.

The type locality for this coal was on the J. Cal Robbins place (492), on the
right-hand fork of Sugar Hollow Branch of Cranes Creek. The coal here shows
a solid face of 46 inches, with a drab clay shale roof; some hard, bony streaks
show locally in the coal. The faces show markedly and run S. 50° W. The hill
rises about 250 feet above the coal. At another -place on the Robbins farm

41—No. 49—06——9 :
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lower down Cranes Creek and on the other side this coal showed 39% inches with-
out partings. According to the barometer readings it was there 50 feet higher
than at the first-mentioned opening (491). Across the ridge from the first opening
mentioned (492) this coal has been mined on the James Barnett place (489), whence
it was hauled over Cumberland Gap into Virginia. The coal here showed 40
inches without parting, with a drab clay shale roof 144 feet thick. A little
farther up Cranes Creek this coal in 2 openings shows solid faces of 25 inches
at 482 and 32 inches at 483, the latter point being north of Cranes Creek. At
the former place the coal hdb a sandstone flogr and a sandy shale roof; at the
latter it has a ‘dark hard fire-clay floor and a sandy shale roof. Of the two
analyses of this coal the first is by McCreath from a sample at the type locality
obtained in 1902, and the second is by Peter from a sample at the James Barnett
mine, obtained by Mr. R. C. B. Thruston.

Analyses of Cranes Creek coul on Cranes Creek and Clear Fork.

Constitnent, (?r)eé\tlﬁ By Peter.
. Per cent. Ler cent.
B 1 R 1.470 0. 80
Volatile combustible matter_ ... .. ... 37.610 33.94
Tixed carbon ... ... ._.... e eaeeaiaaas 52.763 58. 86
Sulphur .o 1. 347 1. 398
Ash ol e ieeiieaan - 6. 810 6.40

The coke from the coal whose analysis is gwen in the first column is fair
but somewhat granular, that from coal whose composition is given in the second
column is described as light and spongy. The color of the ash in the second
case is light-purple gray. As is usual with analyses by Peter, the sample was an .
air-dried coal. Both of these analyses seem to indicate that this coal is high in
sulphur, and above the average in percentage of ash. On account of its low
position in the hills and the fact that at every point where it was seen it showed a
solid body without partings, it is possible that it will yield considerable workable
coal. Its thickness is not all that could be desired, and over part of the district
it will probably prove too thin to be workable, especially if the analyses at other
points do not show much better than at the two given.

PUCKETT COAL.

Near the head of the middle prong of the right-hand fork of Williams Branch
this coal was seen in two benches, the upper of which was 49% inches thick,
including 3 inches of black.shale, 6 inches from the bottom, and 14 inches of black
shale 15 inches from the top. Between the two benches are, fizst, 18 inches of
dark-drab fire clay and 6 inches of black shale. The lower bench, which was
only partly exposed, was reported as 2 feet thick. Where seen. this coal was 400
feet above the main forks of the right-hand branch and 20 feet above the adjacent
drainage. Messrs. McCreath and d’Invilliers report a section of a coal, which
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would seem to be the same bed, as it gives a very similar section. Their section
shows 1 foot of coal at the top, a knife-edge of slate and 2 inches of coal, 2 inches
of slate, 1 foot 7 inches of coal, a knife-edge of slate, 1 inch of coal, 5 inches of
splinty and bony coal, 2 inches of slate, 4 inches of coal, 1 foot 8 inches of slate,
and 1 foot 6 inches of coal, the total thickness being 7 feet 1 inch. They report
this opening as being on the right-hand fork of Williams Branch, a small strecam
flowing westward, in the creek near R. Marlor’s cabin about 1+ miles from the main
creek and practically 450 feet above the level of Williams Branch. Notwithstanding
the fact that this coal is thick it can not be considered workable at this point on
account of the number of partings, though it may prove workable at other points
should one or more of the thinner partings die out.

HANCE COALS.

" These two coals were poorly exposed at the head of Turnhole Branch (472).
The coal at this point lies only about 50 feet below the crest of the ridge, though
to the south the ridge becomes much higher. The two coals appear to be about
9 feet apart vertically; the upper coal showed a thickness of 2 feet with a clay-
shale roof; the lower coal has a shaly sandstone roof 4 feet plus thick. As far
as seen it is composed of an upper bench of 15 inches, and a clay parting of 4
inches, while of .the lower bench only 22 inches could be seen. On the William
Denny place (475), at the head of a branch of Cranes Creek, the lower coal shows
a-thickness of 4 feet 8 inches. There is a lower bench of 22 inches separated by
4 inches of shale from an upper bench of 30 inches. The latter has a 4-inch
parting 9 inches from the bottom and a 4-inch parting 9-inches bigher. Above
it is 1 inch of bone. The roof is of sandstone. The upper coal shows in a spring
above Mr. Denny’s. In a spring to the east of Denny’s house the lower Hance
coal shows again, and, though very poorly exposed, seems to have about the
same thickness. According to barometer measurements, there is a rise of about 40
feet in the coal when passing through this hill. The upper coal shows faintly about
25 feet above the spring (476). On the C. C. Wright place the coal has a total
thickness of over 5 feet in practically two benches—the upper one 38 feet thick and
the lower 2 feet, or a trifle under, thick, with 24 inches of clay between. The roof
is shale. A section of what is probably this coal on the J. M. Robbins place, by

. Messrs. McCreath and d’Invilliers, shows practically the same strata—that is, an upper
bench 3 feet thick and a lower bench 2 feet thick, and 8 inches of shale between; the
roof is sandstone and the floor fire clay. The faces of this coal up Denny
Run lie N. 80° E. The same coal is reported to occur in Clear Fork Ridge just
level with the gap at the head of Yellow Branch, and to have a thickness of
about 4 feet (488). At the head of a small branch of the middle or main prong of
Williams Creek, and about 90 feet harometrically above .the Robbins opening,
Messrs. McCreath and d'Invilliers report a coal which probably occurs at this same
horizon, It is given as on the B. F. Gross place. It shows a top bench of 2 feet 9
inches, with a knife-edge of slate 11 inches from the bottom, and a 2-inch slate
parting. Below that were reported, though not seen by them, 3 feet 10 inches of
coal, 1 foot 6 inches of clay, and 10 inches of coal, giving a total thickness, if
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correctly reported, of 6 feet 9 inches. The coal was seen in an old opening that had
fallen in, so that it was impossible either to get a sample or to make satisfactory
measurements.

The first analysis below is by McCreath, from a sample obtained in 1902 at the
William Denny bank. This included all but the 4-inch shale bench. The second
analysis is by McCreath, from a sample obtained by MecCreath and d’Invilliers at
the J. M. Robbins opening, as examined by them.

Analyses of Hance coal in ridges east of Yellow Oreek.

Constituent. 1&3"}5?&%& F}r{(gg&.n‘%f.

bank. opening.

Per cent. Per cent.
B 105 51 110 U 2. 000 1.582
Volatile combustible matter - . i 37.270 | . 36.313
Fixed carbon . ..o © 57.483 58. 832
Sulphur. ... . ... i . 867 .733
7. ¢ 2. 580 2. 540

These analyses are very much alike and show a good grade of coal. The
coke from the coal at the Denny opening was of fair quality but somewhat gran-
ular. The sample was obtained from the face a few feet” from the opening, and
the upper part of the coal was noticeably weathered. These ridges should give
a fair body of coal at this horizon, though the coal occurs above the gaps at one

or two points.
STRUCTURE.

Under ‘‘Structure” (pp. 44-50) was given a description of the Rocky Face
anticline and fault. As a result of that fault the coals in a narrow belt imme-
diately north or south of Rocky Face Mountain are probably unworkable, and
the coals for a short distance on each side of that belt are likely to be so dis-
turbed as not to be minable. In that portion of the district near the plains
above Middlesboro the effect of the local disturbance there is carried over into
this district, and will prevent the working of coals close to that edge of the
district. The coals on Cranes and Yellow creeks, Clear Fork and Williams Branch -
appear to lie better, as they did not seem to be greatly disturbed. They have a
general northward dip, which is possibly northeastward rather than northwestward.

On account of the disturbed condition of much of the area of the Yellow
Creek district and the difficulty or impossibility of correlating the coals exposed
at many points, until more exploitation has taken place, estimates of the areas
of the different coal beds would have little value and are therefore omitted.
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HANCE DISTRICT.
GEOGRAPHY.

- This district is practically included in the two.ridges on each side of Hance
Creek— Williams Ridge on the west and Hance Ridge on the east. Coal occurs in
Laurel Hill, and is of. workable thickness in Cumberland Mountain, but practically
all the workable coal is confined to the two ridges mentioned, with their. numerous
spurs. In-general this distriet is low, seldom rising above 2,000 feet, while the
rocks exposed are low in the stratigraphic column, so that the total body of workable
coal here is quite limited. The streams give easy access to all of the coal. Railroads
should approach from the Cumberland River side and mining should begin on the
north side and extend southeastward up the dip. The massive sandstone above the
Hance coal has helped to make the ridges in the district rather broad topped, so that
a much larger body of coal has been preserved than would have been the case if the
ridges had been sharp crested, as they are farther east.

" STRATIGRAPHY.

The rocks of this district belong almost entirely in the Hance formation. The
valley bottoms are largely cut out of the Lee sandstone, and the hilltops are mainly
in the Mingo formation. The stratigraphy and structure in this distriet are much
simplified by the occurrence of four cliff-making sandstones.

LEE FORMATION.
NAESE SANDSTONE MEMBER:

The Naese sandstone has its typical exposure in this district, and forms cliffs
all along the Cumberland River from Brownies Creek to Yellow Creek, where its
top is just about at river level. On the north side of the river low cliffs of this
sandstone appear just above the road at Campbells Ford and eastward these cliffs
recur at short intervals, gradually gaining in height, until above the mouth cf
Hancg Creek they become almost continuous to the mouth of Tanyard Branch.
The Naese Cliff and the Seven Sisters shown in Pl. VIII well illustrate the charac-
ter of the exposures of thesc sandstones in this region. Though the top of this
sandstone is but little above drainage at the mouths of Hance and Williams creeks,
-the rise to the southeast keeps it above the level of Hance Creek for some distance
above the mouth of Wolfpen Branch, and for some distance up Williams Branch.
It is, of course, very prominent on the northern flank of Cumberland and Brush
mountains and the southern side of Pinc Mountain.

HANCE FORMATION,

YELLOW CREEK SANDSTONE MEMBER.

About 100 feet above the top of the Seven Sisters sandstone is the top of the
Yellow Creek sandstone, which has its typical exposure in this district, at the mouth
of Yellow Creek, on the right-hand side. This sandstone runs from 25 to 60 feet
thick, and, though not so prominent a cliff maker as the Naese sandstone, bare
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outcrops are usually found where it is crossed by roads or streams, and fairly
prominent cliffs occur with some frequency. The 60-foot cliff at the mouth of
Yellow Creek extends to the mouth of Williams Branch, and is rather pronounced
at one or two places up Williams Branch. It can readily be traced up Hance
Creek and Pitmans Creek, where it makes occasional cliffs, usually 100 to 150 feet
above the stream. It is below drainage on Brownies Creek from the end of the
lower Sam Low road to the mouth of Elk Branch.” From that point to above the
mouth of Cubage Creek it makes almost continuous cliffs, usually within 50 to 75
feet of the stream. . '

Between the Yellow Creek and Naese sandstones are shales which are usually
fissile and are frequently black. At one or two horizons near the hottom of this
shale are coals, usually thin, and generally cannel in character. In places these
cannel coals are replaced by cannelly shale.

CAWOOD SANDSTONE MEMBER.

From 200 to 260 feet above the Yellow Creek sandstone occurs the top of
the third massive sandstone. This sandstone has the same position as has been
thought to be equivalent to the Cawood sandstone of the region farther east.
On -account of the elevation at which this sandstone occurs, it is not so noticeable
from the valley roads and trails as the Yellow Creek sandstone. Along Brownies
Creek it produces cliffs 200 to 300 feet above the stream that are easily seen
from the road. On most of the trails or roads crossing its horizon it makes
bold and often cliffy outerops, while on the branches it tends to produce marked
benches. These benches, just above the outcrop of this sandstone, are usually
made more noticeable by being under cultivation, the bench frequently yielding
40 acres or more of fairly flat land. These benches are not shown on the topo-
graphic map, or it might be possible to indicate the position of the sandstone
from the map. An illustration of this type of bench is seen on the Brownies
Creek side of the lower Sam Low road about 300 feet above the end of the
“road at Brownies Creek.

Between this sandstone and the one below, the strata are composed mainly
of shale. In some places they appear to be nearly all shale, but toward the top
there is generally a little shaly sandstone which locally is hard and resistant.
There appear to be at least three coal horizons in this space, though seldom
more than .one is seen in a single section. Omne of these coals is just above the
Yellow Creek sandstone, another is 100 feet higher, and the third is 100 feet
below the top of the Cawood sandstone, or 50 feet above the middle coal. It is
thought that the middle coal corresponds to the Cranes Creek coal.

The top of the fourth of these sandstones is about 240 feet above the top of
the Cawood sandstone. While this sandstone makes clitfs and bold outcrops, these
are not very conspicuous and would attract little notice if the principal coal of
this district did not occur about 40 feet below them. This sandstone is well
exposed on the summit of Hance Ridge along the upper Sam Low road, and at
various points along the crest a little below the road. The spur or ridge between
Hance Creek and Williams Branch is too low to catch it, but it makes several
small cliffs near the top of the ridge between Wolfpen Branch of Hance and
Cranes creeks.
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Between this sandstone and the Cawood sandstone the rocks are mainly shale,
but there is some hard sandstone, especially a short distance below the Hance
coal. A small but variable distance below the upper sandstone are two coals
which are workable and are from 10 to 40 feet apart. The upper one is about
20 feet below the upper sandstone. A third coal, workable in places, is a few
" feet above the Cawood sandstone. This last coal is considered to be the equiva-
lent of the Puckett Creek coal in the Lower Puckett district..

A summary of the coals and principal sandstones of this district follows:

Condensed section of rocks of Hance district.

Stratum. ’ { Depth. a’f}‘l’)tt‘}}.  Statam. " Depth. d’%%ttiﬂ.
Feel. Feet. Feel. Feet.
Sandstone. . ......co.oienao.- 40-20 20 |y Coal .. ... . ....... o PO
Shale ... ... .._....... 20 40 | Shale...___... ... .....l_. : 50 455
Coal, Upper Hance .......... 3 43 || Coal, Cranes Creek .......__. 23-3 458
‘Shale and sandstone ......... al5 | 58 || Shale. o oo...oo ... 80 538
Coal, Lower Hance . ._._.___. 4 62 | Coal ... .. ... ..., e -2 - 540
Shale, some sandstone. ....... ' 180 242 || Shale........ocvieenan. .. T 20 560
Coal, Puckett Creek ......... 3 245 || Sandstone, Yellow Creek _ ... 60 620
Shale ......... eemeeeaeee—a 10-20 265 || Shale, black and thin coal ... 60 680
Sandstone, Cawood .......... 60-40 305 || Sandstone, Naese, exposed. .. 150 830
Shale and sandstone ___...... - 100 405 ’
@10 to 40 feet.
COALS.

/

Near the head of Clear Fork of Yellow Creek three coals were measured.
The lowest is 4 feet 7 inches thick; the next, 177 feet above, is 4 feet thick;
while the highest, 70 feet above the middle scam, is nearly 3 feet thick. In view
-of the distance between the coals and their relative thicknesses it seems probable
that the middle seam is one of the Hance coals, and, as the upper bed is too
“far above it to be the Upper Hance coal, it has been considered to belong in
the Mingo formation. If. this view is correct this coal is the only one in the
Mingo formation measured in this district. It shows 85 inches of coal with a
1-inch parting 10 inches from the top, and a sandstone. roof (549). It is 310 feet

above Clear Fork.
CUMBERLAND GAP COAL.

A short distance below the point where Shillaly Fork turns from a westward
course to a northward course and descends to the level of Clear Fork there is an
exposure of a 5-foot coal that from its position was thought to be the representative
of the Cumberland Gap coal at Cumberland Gap. It is immediately overlain by the
massive coarse-grained conglomerate. It shows two benches, the upper has a
thickness of 25} inches, and is separated by from 4 to 5 inches of clay from the
lower, which has a thickness of 3 feet and is underlain by a brown clay floor. This
seam is exposed on the east side of the creek only a few feet above the creek level.
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It dips N. 80° W, at an angle of 15°. The coal shows abundant evidence of the
stresses it' has been under, and is badly cut up with slips and faults, and in the
main appears to lie in flakes twisted in all directions. It is a bright, clean coal,
though it shows a few plates of pyrites. On account of its broken-up condition
and its dip it.iay be doubted if it can bé considered as workahle. What was
thought to be the same coal was seen at the western end of Brush Mountain at an
elevation 500 feet higher. The coal here is immediately below a bluff of coarse
conglomerate. Thdre was poorly exposed an upper bench of 2 feet of coal, then
a thin parting of shale with coal below. At the foot of the bluff the contact of the
coal and the conglomerate roof suggested that the weight of the cliff above had com-
pressed or broken the coal in the veftical line of the cliff so that the coal on the
outside of the eliff runs 7 inches above the level of the top of the coal under the cliff.

CRANES CREEK COAL.

Another coal of barely workable thickness is found from 100 to 170 feet below
the Puckett coal. It is not certain that these coals are all at the sume horizon; in
places they are certainly the same as the Cranes Creek coal in its type locality.
This coal is not as thick as those considered above, but tends to be solid or nearly
so. On Cranes Creek in this district, as in the Yellow Creek district, it is solid,
ranging from 25 to 33 inches thick (482 and 483). 1t is opened on the Lum Green
place on Hance Creek, a little below the mouth of Wolfpen Branch and 250 feet
above the creek (535). Here it shows 40 inches of coal with a 1l-inch parting 24
inches from the top. The roof is a dark-drab shale. The dip here is slightly into
the hill, or to the west. It was also opened on the William Durham place on White
Sow Branch at an elevation of about 1,420 feet (540). It shows 29 inches of coal with .
a 1-inch parting 12 inches from the top. The rootf is a dark-blue clay shale, and the
floor a drab fire clay. On Pitmans Creek it is opened upon the Szampson Thompson
place (567). There is here from 30 to 81 inches of coal with one-half inch of bone in
the middle, and a shaie roof. This coal is also opened on the same creek on the
John Buell place (569), where the thickness is practically the same and there is a
3-inch hard band 1 foot from the bottom. The elevation here is 1,353 feet above
tide, and the faces run due east. On the whole this coal averages about 31 inches
in thickness, being little thicker than the lower limit of workable coal, but on account -
of its good quality and its low position in the hills it may prove of future value.

Only one analysis was obtained of this coal and that was of a sample from the
Buell opening (569).

Analysis of Cranes Creek coal on Pitmans Creek. :
Per cent.

Moisture, as received . oo .. L. s 2. 043
Moisture, ground coal ....... e e e e ieeiieeaeiaaaan 1.372
_Volatile combustible matter ... ... .. ... 36. 628
Pixed carbon....... e e e e e et e 58.917
ES10§'0) 910 0 . 993
72 ) U 2. 090

Phosphorus ... eeiieecaeaaeaaaana . 002
Coke, good. :
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If this analysis is representative, this is an excellent coal, and, like the Hance

coals, will make a good coking coal. It is low in phosphorus and ash and .above

" thé average in fixed carbon.
. PUCKETT COAL.

Ounly a limited number of openings on this coal were seen and measured.
These show a workable coal that is in most cases from 3 to 4 feet thick and has a
tendency to be rather badly broken up with partings. The coal was seen at the
north end of Williams Spur, on the Campbell place (566), whele it showed 46
inches all told, including 7 inches of clay 15 inches from the top. At the south
"end of the same ridge it shows a somewhat better section on Wolfpen Branch of
Hance Creek, there being 40 inches of coaul and only one-half inch parting 11
inches from the bottom. The roof is a light-brown to light-drab shale. Across
Hance Creek Valley on the southern end of Hance Ridge two openings show a
good thickness of the coal. On Clear Fork of Yellow Creek it is exposed on the
Andy Miracle place (547). The coal here is 49 inches thick, not including a
3-inch to 1-inch clay parting 17 inches from the top, a 5-inch clay parting 5
inches farther down, and one-half inch of soft coal 5 inches below the last. The
roof is composed of 24 feet of light-drab clay shale overlain by light-brown shaly
sandstone. On the William Durham place on White Sow Branch (587) this coal
mokes an equally good showing. The seam here is 50 inches thick, with a }-inch
to l-inch parting 30 inches from the top and'a 2-inch parting 5 inches from the
bottom. It is in a good position for mining. Faces run N. 60° E. Traces of this
coal were seen at several other points. It is not certain that the 17-inch coal seen
below (abe Green’s house is the same coal. - On the whole this bed secms to offer
possibility of considerable workable coal.

The only analysis of this coal obtained in this region was that of a sample
from the opening on the William Durham place (537).

) . Analysis of Puckeit coal on Hance Creef.

Per cent.

Moisture ._...... R 1. 416
Volatile combustible matter. ... ... L. L. Ll - 36.424
Fixed carbon . ... e eaeaciieeeaan - 48. 867
Sulphur . ...l e, 2.193
AR oL 11.100

./ This analysm indicates a rather poor quality of coal, much below the average

of this region. It is not possible to tell, however, how representative this may

be of the whole seam. _
HANCE COALS.

The type locality of these coals is on the James L. Green farm, on the Betsy
Ann Branch of Brownies Creek, near the upper Sam Low road.
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Section of Hance coals on J. L. Green farm.

h;;?[;_g_n ' é;tratum. Thickness. TOt?llegg‘.mk'
! : . | P in. Ft.  din.
1 Sandstone . e feeiaeaaas 10 0
Shale, darkblue........_._..._..,..'-_..._...............-............7...7._.. «9 0
560 | Coal, upper: i '
L R 0 1
L0 T 2
Coal ...l 3 3
- 3 8
Fireclay,drab._ .. .. ... ... .. ... L A 1 0
Coal and black shale . ___ ... Lo 3
Shale, brown, clay ... .l 10 0
561 | Coal, lower:
(07 ) 2 1
Clay, black - oL e 13
Coal - e et 19 )
' 3 113
Fire clay, dark drab_ o .. 10
Shale « .o e e ieiemieac e 4 0
Sandstone, shaly .. 1 64

. . «4 to 9 feet.

The sandstone and shale above the upper coal overlap so that the thickness
of the shale varies from 4 to 8 feet at points but a few feet apart. Both coals
were seen at only comparatively few places. Not including the thin streak of
coal from a few inches to 4 feet below, the upper coal appears to be gencrally
a solid coal between 8 and 4 feet thick. While the lower coal may run from 3%
to 5 feet or more thick, it is usually cut by one or two partings. These are
commonly thin, but an exception is found on the Gabe Green place at the head
of Cranes Cxeek

One of these coals was seen near the head of Hance Creek on the (Jremge
Pursifull place (541). Here it bas a thickness of 5 feet 2 inches, with one 3-inch. .
~ parting 22 inches from the top. It is 345 feet above the creek (1,738 feet above
tide, actual elevation).

At the head of Wolfpen Branch of Hance Creek one of these coals has been
faced (533) and shows a thickness of 8 feet 24 inches, with a #-inch parting 2
feet from the top. The roof is light-brown to light-drab shale, 7 feet plus thick.
The small thickness here suggests that this may be the upper bed. The coal is
ahout 30 feet below the cliff-making sandstone and nearly 100 feet below the
level of the gap between Wolfpen Branch and Cranes Creek. On the opposite
side of this ridge at the head of Cranes Creek one of these coals shows an inter-
esting development on the Gabe Green place (481). It has a total thickness of
over Y feet, of which over 6 feet are coul and almost 3 feet are partings. The
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coal benches beginning at the top measure as follows: 16, 8, 15, 8, 16, and 17
inches; total, 75 inches. The partings from the top down measure 6, 15, 2, 3,
and 8 inches, making a total of 34 inches, or 109 inches for the whole bed. The
roof is clay shale -5 feet plus thick. This appears to be at almost the same
elevation as the last coal, possibly a few feet higher and but a short distance
horizontally away. It does not seem probable that these openings are on the
same bed. Northward toward the head of Williams Branch an excellent section
of one of these coals occurs on the Pink Green farm. It shows 69 inches of coal,
with only two thin partings. One is composed of one-fourth inch of soft coal 20
inches from the top; the other is composed of one-half to 14 inches of clay 9 inches
‘lower. The top 8 inches of the coal was weathered, but below that the coal is
good and bright. An opening had been driven on the coal for a distance of 8
to 10 feet. The roof is clay shale 10 feet plus thick. The hill rises at least 170
fect above the coal.

One of the Hance coals was partly exposed on a spur running toward Cranes
Creek on the J. C. Robbins place (485). The bottom bench shows 2 feet of coal.
On the John Denny farm, at the gap between thée head of-the-right-hand fork ofs--- -~
Williams Branch and a branch of Cranes Creek, both coals occur only 8 or 10
feet apart. The upper coal (479) is 3 feet thick. A partial facing on the lower
coal shows the lower bench to be 38 inches thick. Mr. Creech reports the coal
here to be 100 feet higher than on the William Denny place a short distance to
the west. (See pp. 117, 118.)

The Hance coals were not seen on the rest of the ridge west of Hance
Creek in this district, and it may be doubted if the northern part of the ridge
is quite high enough to catch them. The highest point between the left-hand
fork and main fork of Williams Creek must just about reach their horizon.

On Hance Ridge one of these coals makes an excellent showing on the Andy
Miracle farm, close to and about 75 fect above the gap between Cubage Creek
and Clear Fork (550). The bed, which has heen drifted on a few feet, shows
from 4 feet 10 inches to 5 feet 5 inches solid coal. Over it there is 8 feet of
light-drab clay shale under 8 feet of sandstone. The shale shows clearly the
effect of stresses, being broken and slightly folded, and it is probable that the
variation in thickness of the coal is due to the same cause, as it shows irregular
jointing, clay slips, etc. The coal here is very close to the line of folding, where
the rocks are upturned in Brush Mountain, so that the coal at this end of the
ridge may be expected to be crushed and liable to produce a large amount of
fine or slack coal. The floor here is dark-drab clay. There are two openings in
this same ridge between the head of Bill Green Branch of Cubage and Clear
Fork. At one of these (551) the coal is reported to be 43 inches thick, without
partings. At the other opening (552) the bed shows a thickness of 4 feet, with
a 8-inch clay parting 3 inches from the bottom. This is a facing well driven into
the hill. The roof is light-drab clay shale 64 feet thick, and the floor is drab
fire clay. The coal here Mr. Creech reports to be 3 feet higher by levels than
at the head of Cubage Creek. The coal still shows some of the same disturbed
condition as at the head of Cubage Creek.
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Several facings have been made on the spur, between Sal and White Sow
branches of Hance Creek and Clear Fork. On the Clear Fork side a facing on
one of these coals (548) on the Andy Miracle place shows 4 feet of coal without
partings. The roof is light-brown friable clay shale and the floor drab fire
clay. It is 240 feet above Clear Fork. On the Hance Creek side of the ridge
there are facings on the George Pursifull and William Durham farms. On the
former (539) the coal shows a thickness of 5 feet 3 inches, with 4 inches of clay
15 inches from the top. The roof is light-brown clay shale. At the facing on
the William Durham farm the coal is 4 feet thick, without partings (538). The
floor is dark-drab fire clay and the roof light-drab clay shale. The coal here has
an elevation of 1,778 feet above tide—practically the same as the last facing.

What is probably the lower coal is opened at the head of Right-hand Fork
of Cuhage Creek (553). It shows 41§ inches of solid coal. The floor is light-
drah fire clay, the roof light-drab clay shale. About a foot above the coal occur
a number of thin streaks of coal an inch or less thick. At 40 feet above occurs
from 12 to 13 inches of coal under 4 feet plus of gray shaly sandstone. Halfway
hetween s a faint smat mark suggésting a thin intermediate coal.

At the head of Harter Branch there are two openings on the Julia Miracle
place. At one of these (555) the coal shows 42 inches of coal without partings.
The facing had not reached solid roof. Below the coal is 4 feet of dark- to light-
drab clay, with 4 inches of coal below that. About 50 fcet above the coal comes
the bottom of about 50 feet of light-brown shale, well exposed, suggesting that
this coal is probably close to the cliff-making sandstone, which must come in
the 50-foot interval just above it, and so indicating that this is the Upper Hance
coal. At the other opening on this farm (556) the main bench is 44 inches
thick, the 4-inch coal at the preceding opening is here 5 inches, while the 4 feet
of clay at that opening is here only 8 inches. The roof is brown clay shale T4
feet thick. At the ‘“Low Gap of Pitmans” at the head of Pitmans Creek the

-two Hance coals are both seen about 25 feet apart. The lower coal is about 10

feet above the level of the gap (557), and by levels reported 58 fcet below the
last-mentioned Julia Miracle coal. If, as supposed, the latter is the upper coal,
this gives a dip of about 25 feet between these points. The lower coal here
is 4 feet 5 inches thick with 1 inch of soft coal in the center. Over the coal is
2 to 3 feet of brown clay shale overlain unconformably hy 2 feet of sandstone.
Below the coal is clay showing a streak of coal 1 foot down. The upper coal,
25 feet above, was only partly opened.

A short distance farther north, still at the hecadwaters of Pitmans Creek,
both coals are well exposed on the Phelan Risner farm. They appear to be

. about 17 feet apart vertically. The coals give the following section:
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B. ENTRANCE TO HANCE COAL MINE OF PHELAN RISNER.

Head of Pitmans Branch of Hance Creek.
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Section of Hance coals ai the Phelan Risner farm, Pitmans Creek (Pl. XVIT).

wo.on < i Total thick-
map. Stratum. ) . Thickness. ness.

Ft. in. Ft. in.
Shale and sandstone ....___... R I
558 -| Coal, upper. . il '
Fire clay, drab. ... ... ..... U I
Shale, light drab_ ... ... ... .. ... i
Shale, blue - ..o it

. 559 | Coal, lower:

W 0 = W O
[= = "

0 2 b
L] @3
L0707 Y 2 5 :
. - 5
Shale, black .. .. liieidiaa.
Clay, dark drab. ... liiiiiiiiiii|eeaiil 20

a1 to 8 inches.

In places thin bands of coal -appear just above the lower coal, a 2-inch band

is 3 inches above, and a 3-inch band occurs 10 inches higher. Just at the lower
opening the coal and rocks dip N. 10° W. at an angle of from 2° to 8°. This
dip is probably local. The difference in ash in the analyses of samples of this coal
obtained by Mr. McCreath and by our party is probably accounted for by the .
fact that the clay parting was thrown out by Mr. McCreath and retained by us.
The clevation of the lower coal here is 1,669 feet above tide, actual elevation.
A section has already been given at the J. L. Green facings (560 and 561).
The upper part of the upper bed is somewhat splintery, and there is a thin streak
“of bony coal 8 inches from the top. Notwithstanding this the analysis shows a’
low ash. The upper coal is harder than the lower coal, though chemically they are
very similar. * The block structure of the coal shows unusually well here, the face
slips running N. 40° E. The coals have elevations of 1,731 and 1,715 feet above
tide, respectively.

On the Hance Creck side of the ridge a coal, probably the lower, has been
opened on the Joseph Green place at the head of Sam Low Branch and south of
the upper Sam Low Branch road. - A facing on the coal here has been driven in
and walled up in a rather unusual manner, but the section of coal exposed is also
unusually good. (See Pl. XVIL.) The section shows the whole bed to have a
thickness of over 6 feet (562) with two thin partings. The apper parting, 18 inches
from the top, is black clay from 1 to 2 inches thick; the lower parting, 25 inches
from the bottom, is drab shale 24 inches thick, leaving a total of 5 feet 9 inches pf
coal. The top of the cliff-making sandstone is here 50 feet above the top of the
coal. The coal is here 1,709 feet above tide.

Beyond the upper Sam Low road the summit of the ridge is lower, but the
influence of the upper sandstone is still more marked. The fields on the summit of
the ridge are broad and flat and very different from those on any other crest in this
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field. From the standpoint of the coal content this is fortunate, as a good body of
the Hance coal has been preserved notwithstanding that north of this road the coal
is usnally within 75 feet of the crest of the hill.

An outcrop of probably the upper coal on the W. M. Bingham farm has been
described by Messrs. McCreath and d’Invilliers. It is on the Brownies Creek side of
the ridge and only 30 to 40 feet below the top of the ridge. It shows a total of 3
feet 4 inches of coal with a 1-inch shale parting 15 inches from the top. The roof
is shale. The coal here is described as rather sulphurous, the sulphur occurring
both in this parting and in small irregular masses through the bed. Another bed of
coal shows 30 or 40 feet lower down the same hollow.

The same coal is exposed at the spring below the W. O. Miracle house (563).
The top of the coal was not seen, only 34 inches being exposed. The floor is a drab
fire clay. The coal is about 40 feet below the top of the ridge and 12 to 15 feet
below the base of the cliff-making sandstone.

The lower coal is again seen at the spring below Elijah Mlmcle s house.
Except for a-1-inch clay parting 1 inch from the bottom it showed a solid thickness
of 4 feet 6 inches. The roof is drab and pink shale 6 feet plus thick, and the floor
drab clay 2 feet plus. At the surface end of the cut the dip is N. 37° W., an angle
of from 5° to 10° N., but quickly disappears toward the hill. Mr. Creech reports
the coal here to be 25 feet lower than at the Joseph Green opening.

Messrs. McCreath and d’Invilliers report a still better section of this coal as
found on the Richard Risner place, not seen by us. It ’is reported as on the crest of
the ridge facing the river, but nearly 2 miles to the south. The coal shows 5 feet
10 inches thick with a 1- mch shale parting 144 inches from the top. The roof is
shale.

The quality of the Hance coals is well shown by the following analyses. These,
it should be remembered, are all from samples of outcrop coal. The numbers refer
to the following openings, those marked (McC.) having been sampled by MeCreath
-and d’Invilliers and reported in their report: 541, George Pursifull farm, head of -
Hance Creek; 559, Phelan Risner opening, head of Pitmans Creek lower coal;
560, James L (Jrreens upper opening, head of Long Branch of Brownies Czeek
561, same, lower coal; 562, Joseph Green coal, head of Sam Low Branch of Hance
Creek; 580, Richard Rlsne1 coal, north end of Hance Ridge.

Of the above the samples obtaiued at 559 and 580 were of much weathered coal.
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Analyses of the Hance coals, Hance district.

. Volatile
Number. cg%?g; gvg(zéﬁlé cngﬁl’g: ch;ll‘}f)%%. Sulphur.| Ash. J;gfs;_ Color of ash, Coke.
. Per cent.| Per cent.| Per cent. | Per cent. | Per cent. | Per cent.| Per cent.| . .
541 . el 1.740 | 36.420 | 57.392 | 0.998 | 3.450 |... ... ... Fairbutgranular.
559. ... 2.487 | 1.510 | 35.970 | 55.919 | ,761 | 5.840 | 0.046 |.._.._._._.... i Good.
559 (McC.) .}...--.. 4,204 | 37.501 | 5b4.785 | .720 | 2.790 |....... Cream.....
560......... 2.836 | 1.240 | 37.130 | 56.165 | 1.285 | 4.180 | .008 | ... ... ... - Do.
560 (McC.) -....... 1:170 | 38.110 | 57.097 | 1.158 | 2.465 |....... Reddish
gray. .
561 McC.) -|eennn.. 1.320 | 87.330 | 57.058 | 1.147 | 3.145 |......|..... do..... .
562......... 3.262 | 1.600 | 35.550 | 55.147 | 1.033 | 6.670 |.coeeefeeeaaenaeo .. Do.
580 (MCO) I PO 5.860 | 34.300 | 54.608 | .922 | 4.8310 |....... Red.......
5606 .. ....feoaooo. .60 35.00 | 61.90 | 1.088 | 2.50 |..._._.. Light—gray
: brown.
7 S I 120 | 32.20 [eo....o|ooo... [T

a Collected by R C. B. Thruston; mmlyses by R. P ter, Kentucky Geological Survey.

The analyses mdlcate that these coals (When not weathered) contain about 1%
per cent of water, about 36 per cent of volatile combustible matter, about 56 per
cent of fixed carbon, about 1 per cent of sulphur, and about 4 per cent of ash.
The laboratory tests of coke from the samples obtained in 1902 indicate that most
of this coal will make good coke, probably better coke than that from any of the
other samples obtained east of Middlesbore. The sulphur is a little high, and in
the Phelan, Risner coal the phosphorus is high. Otherwise the analyses indicate
that this is a high gmde coal, and probably hetter suited for coklng than most of
the others of this region.

SUMMARY.

There are two coals here, both of which are at least locally workable, and it
seems safe to assume that one or the other is workable under all of the area
underlain by them, and -possibly both are workable over a large part-of that area.
The minable coal w1ll range from 3 to nearly 6 feet, w1th an average for the upper
bed of 311- feet and for the lower bed of at least 43 feet. )

Summary of coals of Hance dzsmct

Nﬁmbef of coal bedsfound ... .. .. ... ........... S 8

Total thickness of coals ... ... . .. ... ... . ... .. .. feet.. 20
Number of coal beds of workable thickness (24 feet) ... ..._........... 4
Average thickness of principal workable coals . .. ................_. ~. _feet. . 4
Total thickness of workable coal beds...«..... ... .................do.l 0 15
Total thickness of coal in workable coal beds ... ... ... ........ .. do.... 15
‘Greatest thickness of single coal in single bed measured .. ......... -..do.... . 6%
Greatest thickness of single coal bed measured. ... .. . do.... . .. 9
Approximate area underlain by workable coal.._.. ceeemeeeaaa O acres.. 3,000
Estimated available tonnage of district ...l .. oo ociiiiiioiiiii. tons_. 30,000,000

41—No. 49—06——10
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Upper Hance. | Lower Hance. Puckett. Cranes Creek.

Approximate elevation, above tide .._.___. feet 1, 700+ 1,700 1, 500 1,400
Thickness: : )

Greatest .. .voiaii i do.... 8 9 43 33

AVerage . ..o.....iiiiiiaiiiiaoaal. do.... 4% 5+ 3% 27

Least ........ R Ceeeeidoll. 2% 3% 13 27
Average thickness of workable coal ... _.__..... . 3% 5 3+ 3
Number of measurements ............. . ... .. 6 14 5 5
Areaofseam... ... ... .............0 .acres. . 2, 000 2,100 1,000 1, 000
Total coal peracre ............. ... ..... tons. . 5, 740 8, 000 5, 000 5,000
Available coal peracre ... ... ... .. do_.:. 4,000 | 6, 500 4, 000 ~ 4,000
Cloal available in district .. ..o ..oo....... do....| 8000, 000 | 18,650,000 | 4,000,000 | 4,000,000

STRUCTURE.

This district is part of a syncline that extends entirely across the basin, the work-
able coal lying on the eastern and southern limb of the syncline. On Hance Creek
the top of the Nacse sandstone is at an elevation of about 1,120 feet at the mouth
of Wolfpen Branch, of about 1,080 feet at the mouth of Pitmans Creek, of 1,070
feet at the mouth of Sam Low Branch, and of 1,000 feet, at Campbells Ford where
it reaches river level. Along Hance Ridge the descent is seen by comparing the
clevation of the Hance coals from south to north. Thus, starting at the south the
Lower Hance coal is at an elevation of 1,820 feet on the Andy Miracle place at the
head of Cubage Creek, of 1,825 and 1,810 feet at the two openings on the J. M.
Miracle place. On the Julia Miracle place the elevation of the upper coal is 1,755
feet; at the head of Pitmans Creek that of the upper coal is 1,730 feet, and that of the
lower coal is 1,706 feet; at the Phelan Risner place that of the lower coal is 1,669 feet.
On the Jim Green farm the two coals are at elevations of 1,781 and 1,715 feet. The
elevation of the coal on the W. O. Miracle place is 1,709 feet, and on the Joseph Green
place 1,710. On the Elijah Miracle place the lower coal is at an altitude of 1,665 feet.

These elevations indicate that the coal dips more or less uniformly along the
ridge from south to north. From the mouth of Hance Creek the rocks rise rapidly
to the north; the Naese sandstone, which is at river level at Campbells Ford, is 140
feet above the river at the Seven Sisters. The axis of the major syncline crosses
Hance Creek near its mouth and Brownies Creek near Oaks. In a' transverse
direction the dip is from Hance Creck toward Brownies Creek. Thus the Yellow
Creek sandstone is below drainage along most of Brownies Creek, but it is 100 feet
or more above drainage along most of Hance Creek. On Hance Ridge along the
upper Sam Low road the Cawood sandstone is abput 20 feet lower on the Brownies
Creek side than on the opposite side, while on the same ridge along the lower Sam Low
Branch road there is a difference of nearly but not quite 100 feet in the elevation of
the Cawood sandstone on the two sides of the ridge, indicating torsional twisting.
The coal in this ridge should therefore be mined from the north and east on the
Brownies Creek side. From the Williams Spur the dip is to the west, so that the coal
in that ridge would best be reached from Williams Branch or from Yellow Creek.
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LOWER PUCKETT DISTRICT.
GEOGRAPHY.

This district includes all of Jackson Mountain and Brownies Ridge to the
head of Path Fork, and the lower end of Reynolds Mountain from a line from
Halfway Branch to Saylor Creek. The name Lower Puckett is used because °
“nearly all the coal in this district can probably K best be mined from lower
Puckett Creek or its 'branches. The general topography of this region is very
rugged, Jackson Mountain and Reynolds Mountain rising about 1,000 feet higher
than Hance Ridge, which is described on pages 127, 128. The crests of these
mountains are narrow and irvegular, and the slope from the crest is very steep,
so that, unlike the last-described district, coals that occur near the summit of the
mountain underlie but comparatively- small areas. Puckett Creek has broad
bottoms and a fairly gentle rise, making an almost ideal method of approach.

STRATIGRAPHY.

The key rock in this district is the Puckett sandstone. Around the north
end of Jackson Mountain this sandstone makes prominent cliffs, which are locally
called the ¢ Big Cliff.” So prominent is this that in some cases it serves for
land lines. Along the western flank of Reynolds Mountain it sometimes produces
cliffs 100 fect high. On the southern end of Brownies Ridge it is not so distinct,
other sandstones not far above or below producing equally prominent cliffs. In
places .on Reynolds Mountain, especially near the north end, it gets very thin,
sometimes being only 10 or 15 feet thick. The stratigraphic position of this
sandstone is about 800 feet above the Hance coal, or 160 feet below the top of
the Mingo formation. This district also contains the type locality of the Reynolds
sandstone, which caps the crest of Reynolds Mountain for some distance, for part
of the crest rises above it. Its top is about 180 feet above the top of the Jesse
sandstone, which marks the bottom of the Hignite formation. The Jesse sand-
stone, which is characterized all through this region by its coarse grain and by
often carrying pebbles, was first noticed on Reynolds Mountain. The interval
between these three sandstones is constant when not affected by the dip. Like-
wise the distances from these sandstones to the principal coals are constant.
These intervals can be arranged as a skeleton columnar section as follows:

Intervals between tops of principal sandstones and principal coals.

Feet,
From Reynolds sandstone to Jesse sandstone . ooe.ecceoocomoaeooeeaeee e .. 180
From Jesse sandstone to Wallins Creek coal .. ... oo ieioiiiiiiaaaaaaan. 320
From Wallins Creek coal to Puckett sandstone.._ . ____ ... ... ... ...... e 160
From Puckett sandstone to Creech coal_ ..........__. e 300
From Creech coal to Hanee coal. .. e et e e e 500

From Hance coal to Puckett coal oo oo oo i iiiccaieeeiaaaaan 200
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The best scction of the coals in this region is obtiined on Toms Creek.

Coals and intervals_on Toms Creek.

Ft. in.-
«Interval from top of Puckett sandstone. ... ... . ..o .. ool 120 0
Interval © e N 140 0
Coal ......... e e e e e e e e teemeeeemeeeeieeeiaiaeeos 14
Interval ... ool iilo. ool 40 0
Coal, Creech. ... .. eeieiaaaa- e 5 0
Interval. oo el 180 0
Coal, KelloKa « oo e e e et c e teama et 5 0
Interval o . e eeeeaeeeeeaans 250 0
Coal ... ... ... e e e e el 1 3
Interval . e iieeeeciiiiaaa. 40 0
Coal, Upper Hance ......._........... U 4 0
Interval o el 15 0
Coal. ool e e 1 0
Interval o e 8§ 0
Coal, reported - . ... ieeaieaeaan . 2 0
B T3 120 0
07 3 8
Interval . il eciiiiaiaaaa. 60 0
L0707 ) 2 6
A detailed section of the upper part of the section is as follows:
Section on Toms Creek.

Ft. in.

Sandstone, massive, cross-bedded - ... .. iieiiieiaeaa.. 20 0
Sandstone, brown, thin bedded .. ... . .. . ...iiii..... 50 0
Interval, hidden - - ..o e 8§ 0
Shale, drab, sandy ... . e e 5 0
Interval, appears to contain a coal ... ... . ... L Ll l..ooo.... 8 0
Sandstone, drab, shaly . ... il 2 0
Clay shale, drab .. ... i e iieeiiiaeaiiaos 2 0
Sandstone .. .. ceecicann ... 20
Shale, sandy, blue ... ... ...l 2 0
Sandstone, shaly, thin bedded and cross-bedded .. .... .. . . .. ... ...... 6 0
Shale, drab. . ... e 8 0
Sandstone, sandy, dark blue. . ... iiiiiiiaaen. 2 0
G0l et e 2 10
Sandstone, thin and irregularly bedded ... _ ... ... ... .. ... .. oo 3 0
Shale, dark gray to black, very sandy, ‘‘fake’” _..... e, 112 0
Shale, black - ...t eeaieaaaaas 6
L e 1 2
Shale, drab, hard ... _______.._.... e e e e e e e ieeeaaaeamaanan 9 0
Sandstone, brown, thin bedded and cross-bedded ..... . . . ... .. ... ...... 25 0
Coal, Creech. ... ... .. o .... ettt 5 0
Sandstone, massive, cross-bedded - ... ... . ... I 50 0
Shale, drab, sandy .. ..o aae- e 2 0
Sandstone, drab, shaly ... L. 3 0
Interval, hidden .. ... o i ieeiiaeea.. [, 3 0
Sandstone, brown. e, 5 0
Shale, brown, sandy - ... ................. e . 10 0
Interval, appears to be shale. . ... .. . i iiiieiieeaaaan 60 O
Sandstone, thin bedded - ... ... ... .. ... ..... eeeme e 3 0
Shale, dark drab. ..o e 3 0
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On Puckett Creck.this section occurs above Hobbs’s mill:

Section above ITobbs's mill on Puckett Creek.

l?'el;ngl-l Stratum, Thickness. ll)il:%lx—l Stratum. Thickness.
map. mup.,

: . Ft. in. . Ft. in.
saodstone cqursogrinet bty " L i, ana o oo « o
Tnterval - oo oo 10 0 Coal, lower bench. ... __.._._. 1 8
Sandstone, shaly, thin bedded.| 10 0 Infgr;;h%lfl_l}'_fa_r_léft}jrjt_%_lf_ﬂfijeﬁ‘j g 0

o | e, sppurently sl sty || S, ke o
Sandstone, hard, ¢liff making. . 20 0 Sandstone, shaly, brown ...... Lo
Interval, hidden.............. 20 0 Shale, fissile, drab ........._.. 65 0
Sandstone, muddy.. ... ._.._. 1 6 Coal oo 6
Shale, light drab ............. 6 Shale, drab......... e 8 0

672 | Coal, Puckett, upper hench._._. 2 4 Coal .......... PR bt 2
Clay shale, drab._.__....._... 2 0 Shale. ...l 3
Sandstone, shaly ......._..... .10 0 Sandstone, shaly ..............i 1 6
Shale, blue, with concretions. . 10 0 Shale, dark drab . __........... 6
Coal, bright, middle bench....| 1 6 Coal o 10
Fire Clay.oeoeeoeoeeneeen.. 6 Clay shale, drab ......__...... 0

A number of coals, have been opencd on upper Path Fork which show the
following thicknesses and intexvals:

Coals and intervals on head of Path Fork of Puckett Creek.

Ft. in

Coal, elevation 2,430 . ... ... 2 10
Interval .. e e e e 114 0
Cannel-like shale .. e 6 6
Tnterval ..ol ...l 0
Coal crop..ccoveaaa ... e m e e e e aeaneaaas a5 0
Interval ... . l... e e e e ee e emm e e eeeeaaaaa 30 0
Coal, Creech.......... e A . 400
Interval oo e e 320 0
Coal _ ] e e e 340
B 03 ) ORI B £ SN
8

L0 PN 2
. 3 to 5 feet: i :

. COALS.

COAL OF LEE SANDSTONE. .,

Two openings have been made on a coal of workable thickness in the Lee
sandstone of Pine Mountain in this district. One of these, opening on the D. H.
Green place (632), shows 25 inches of solid coal. Over the coal is 12 feet.of drab
fissile shale, with 10 fcet of shale partly hidden above. Over that is .the massive
sandstone of the formation. Under the coal is 5 feet of drab and yellow fire clay

»
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to sandstone. The coal dips S. 35° E. at an angle of 48°. Both the coal and shale
are cross jointed by pressure. A little farther east on the I. N. Creech place (633)
what was apparently the same coal has been again opened. It shows here a thick-
ness of 5 feet at the face of an entry, which extends 100 feet or more in the hill. At
the entry the coal is not so thick; the greater thickness appears to be due to the
crushing and squeezing to which the coal has been subjected. The coal is very hard
and has to be shot down after undercutting. The roof in the mine appears to be

~excellent, hard, and smooth, and not greatly affected by pressure. The roof shale is
33 feet thick beneath a massive ledge of sandstone; the dip here is S. 34° E. at an
angle of 40°. This coal is thought to be equivalent to the Tunnel coal, formerly
mined on the Cumberland Gap road, as it appéars to occupy a similar stratigraphic
position. No trace of the Cumberland Gap coal has yet been found in this district,
(PL. XXI). ' -

COALS OF HANCE FORMATION.

PUCEETT COAL.

The correlation of this coal has been much in doubt. As already stated, the

Hance coal, which has a good -workable thickness on Hance Creek and along
Brownies Creek, is represented on Puckett Creek by a coal much divided or
else has not been found or has run out. The coal found along lower Puckett
Creek, about 100 feet above the creek bed but reaching creek level near the
mouth of Mill Creek, was in the field thought to be the equivalent of the Hance
coal on Toms Creek. Several facts, however, cast doubt on that correlation. In
the first place the coal on Puckett Creek is usually split into two or three
decided benches separated by an interval of varying thickness, and the benches
themselves are usually thin. In the next place tite distance from the Puckett
sandstone to this coal on Puckett Creek is much greater than the distance from
the same sandstonc to the Hance coal on Toms Creek. There is, however, a

strong dip to the east from the center of Jackson Mountain toward Puckett

Creek, and it was thought that this dip might account for the difference in inter-
val. On Puckett Creek, as far as Lee Branch and Bear Tree Branch, this coal
appears to be equivalent to the 34-inch coal found near the mouths of those
branches. About 200 feet higher occurs a 4-foot coal that is thought to be equiv-
alent to the Harlan coal, as it has been traced up Martins Fork just over the
ridge. - As before stated, there is reason to think that the Hance coal occupies
practically the same stratigraphic position as the Harlan coal, and this fact and
- other conditions mentioned have led to the assumption that the coal along lower
Puckett Creek lies about 200 feet below the Hance coal, and is the representative
of the Bingham coal on Toms Creek and of the coal close to the schoolhouse on
Blacksnake Branch of Brownies Creek. This correlation seems to be borne out

by a study of the sandstones of the region. At most points where this coal is -

seen on lower Puckett Creek there is below it a fairly massive sandstone, which

makes cliffs in places. An attempt made with great care to trace the Cawood

sandstone from the region around Harlan to Puckett Creek seemed to indicate

that the sandstone immediately below the Puckett coal is the equivalent of the

Cawood sandstone. Therefore in this report the Puckett coal is considered to be
.
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A. CREECH COAL ON TOMS CREEK, LOWER PUCKETT
DISTRICT.

B. CREECH COAL AT OPENING ON MACK JOHNSON'S PLACE.

Betsy Ann Branch of Blacksnake Branch of Puckett Creek.



1

COALS OF LOWER PUCKETT DISTRIOT. : 135

distinet from the Hance coal and to occur stratigraphically just above the Cawood
sandstone. A little above the Puckett coal there is another cliff-making sandstone
which was at first thought to be identical with the cliff-making sandstone above
the Hance coal, especially as developed on Hance Creek. On Wallins Creek,
however, there is a cliff-making sandstone 40 or 50 feet ahove the Cawood sand-
stone, with a coal between, and this coal is supposed to be the equivalent of
the Puckett coal on Puckett Creek. In places the Puckett coal shows .three
benches about equally separated; in other places, however, it appears in two quite
distinct benches. This latter condition is particularly noticeable on Blacksnake
Branch of Puckett and Bull Branch of Puckett. In some places, where coal out-
crops are long distances apart, there has been some question as to whether the
coal found belonged to the Hance coal horizon or to the Puckett coal horizon.
Thus, on upper Brownies Creek (604) near the lower end of the road from
Brownies to Path Fork, just above Lee & Saylor’s store, an exposure of coal
shows a total thickness of 704 inches and is immediately under a massive sand-
stone. This coal shows an upper bench of 30 inches, including a 2-inch parting
2 inches from the roof; then below 7} inches of parting is a 5-inch bench
separated by 10 inches of clay from an 18-inch lower bench. The massive sand-
stone immediately over this coal can be traced some distance down Brownies
Creek. Near the Eads house there is an opening on apparently the same bed
showing 44 inches of solid coal (609). A short distance up the second right-hand
branch of Mill Creek of Puckett is a coal in three benches. The upper bench is
19 inches thick, and is separated by 18 inches of clay from a 7-inch bench, which in
turn is separated by from 3 to 6 inches of clay from a 10-inch bench. Over the
coal is 7 inches of shale and 1 foot of black bituminous shale or ‘‘cannel slate,”
with 84 feet of drab and brown clay shale above. The coal here (702) dips
N. 10° E. at an angle of 3°. Near the mouth of Mill Creek (700) an opening
shows a 5-foot coal also in three benches, though quite different from the former,
The upper bench is here only 6 inches thick, and 10 inches below it is an 18-inch
bench,- below which are 1 inch of bone, 3 inches of coal, 5 inches of shaly coal,
~ and another 18-inch bench of coal. At places along Mill Creek the dip appeared
to be just about equal to the grade of the stream, so that there was some doubt
whether these two coals were identical or whether the one at the mouth ‘of the
stream, which is believed to be the representative of the Puckett coal farther
down the stream, is much below the other. If the two openings on Brownies Creek
near Lee & Saylor’s store and near the Eads house are on the Hance coal, then the
Puckett coal on Brownies Creek is represented-by a much split-up coal occurring
50 feet or more below. Thus on the Palestine Howard place on Brownies Creek
this coal (610) shows an upper bench 29 inches thick separated by 19 inches of
shale and- 8 inches of coaly shale from 3 inches of coal, below which come 3 inches
of shale, 17 inches of clay, and 6 inches of coal, with probably coal and clay below.

What is supposed to be the equivalent of the Puckett coal on Brownies
Creek shows near the schoolhouse on Blacksnake Branch of Brownies Creek
(614) just above the massive sandstone which causes such a waterfall in that
branch. The bed here shows 25 inches of solid coal. There may be other
benches not exposed. On Brownies Creek not far below the county line (606)
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the coal shows at the bottom of the bluff just above creek level. At this point
there is 26 inches of coal just below 25 feet of black and dark-drab fissile shale.
Under it there are from 2 to 7 feet of drab shale and laminated sandstone (the
interval becoming smaller upstream), 3 inches of coal, 1 foot of drab shale, 8 inches
of coal, 2 feet of drab shale, and 8 inches of coal, with drab shale below. On
“Toms Creek the Puckett coal is supposed to be represented by the coal on the
Elijah. Bingham place (654), a short distance up the right-hand fork. The coal
here shows 81 inches of solid coal, with two 4-inch benches separated by 4 inches
of clay, 12 inches below the main bhench. The roof is shale and there is 12 feet
of clay shale helow the lower 4-inch bench. On Puckett Creek there are one or
two openings on this coal on the left-hand side going up, below what is called
the Uplands. One of thesec on the Frank Creech place (670) showed 25+ inches
of solid coal. Over it there are 3 feet of blue shale and shaly sandstone above.
The massive cliff-making sandstone shows about 20 feet above. A section at
Hobbs’s mill showing the coal in three benches (672) has already been given. Up
,Pounding Mill Branch of Puckett Creek (674) the lower coal shows a thickness
of 2+ feet; the upper coal, which shows a short distance above, is reported to be
8 or 4 feet thick. On the Millard Creech place, between Pounding Mill Branch
and Bull Branch of Puckett, this coal (675) shows three benches 16 inches, 26
inches, and 8% inches, respectively, separated by 19 inches of dark clay above
and 9 inches of dark clay as a lower parting. The roof is of dark-clay shale. At
the mouth of Bull Branch on the east side the following section appears:

Section of Puckett coals and accompcmy.ing strata at mouth of Bull Branch.

Ifg;t‘;’)l.l Stratum. Thickness. l\;no.;xi')l.l : Stratum. Thickness.
Ft.  in. . Fi. in.

676 | Coal, exposed ... . .......... 1 64 Shale, brown ................. 2 6
Fire clay, brownish drab ...... 1 6 Sandstone, brown to gray...... .3 0
Shale, brown and drab. ... ___. 4 0 Shale, brown .____.__.___._._. ' 3 0
Sandstone, shaly.............. 4 0 Sandstone, shaly, brown to gray . 3 0
Slope, hidden ... ... ... 5 0 Shale, brown and light drab ... 3 0
Shale, drab, disturbed......._. 1 6 Shale, harder - ... ........... 10
Coal and dark-drab clay, mixed. @6 Shale, light drab and brown __. 5 0
Clay, light drab, soft_._...__.. 3 Hidden by talus..........__... 60 0.
Coal and light-drab shale .. ... 3 Shale, drab, poorly exposed....| " 20 0
Clay, drab ... _...... ... ... 2 Flagstone, shaly, light drab,
Coal ... .. D 1 1 R breaking into thin slabs ... .. 6 0

R | | arb, fee o o)
Coal ..o e 1 9
TFire clay, brownish drab .. ... 1 6

a4 to 6 inches.

Up Bull Branch on the Abraham Slusher place both coals can be seen (679, 680);
the lower coal is just at creek level, the upper coal about 20 fect above. The upper
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A. PINE MOUNTAIN COAL ON I. N. CREECH PLACE. B. COAL AT FACE OF I. N. CREECH MINE,

Exterior view, showing dip of coal and shale roof. View showing seamn rmore or less distorted.
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coal shows 26 + inches of. solid coal overlain by 5 feet of brown shale, below
that is 12 feet of space showing some sandstone, 7 feet of brown sandstone, 2
feet of drab and blue shale to.the lower coal. This showed three benches, the upper
1 foot 7 inches thick, the middle 1 foot 1 inch thick, the lower 8+ inches thick.
The lower bench is reported to be 2 feet or more. The two partings are each 6 -
inches thick. At the mouth of Campbell Branch on the Robert Howard place the
coal has the following section (681):

Section of Puckett coal at mouth of Campbell Branch.

. Ft. in
Shale, drab . . .o iiiiiien 8 0
Sandstone, brown. ... . ieiiicemeeieeaicaeeeeaan al 0
Shale, drab ... e lemeimeeeeiaaaeann 3 0
L0707 ) R 1 3
Shale, dark drab..._..____. e e te e meesiicmeeaaecamecee s 1 3
LT 1%
Shale, dark drab. .. .. e ieneeaann 1 4
Coal bands in black shale. .. .. ..o i i 7
©Shale, drab . ... 18
Coal, 26 inches seen, reported ... ... e aoii e 3 3

The coal is here 75 feet above the creek. The massive sandstone shows 20 feet
above the coal, while a more massive sandstone, supposed to be that overlying the
Hance coal, occurs 220 feet above,

On Blacksnake Branch of Puckett Creek the lower bench is seen a short distance
up the branch on the W. M. Bingham place (687). The coal here shows 3 feet 2 inches
of solid coal. Six feet above the upper coal is 1 foot plus in thickness. About 20
feet below the coal here is a massive sandstone which can be traced a long distance
up Blacksnake Branch. = A short distance up the right-hand fork the upper coal is
opened on the Robert Howard place (690), 80 feet above the fork. The coal has a
thickness of 40 inches including a 3- to 4-inch parting of dark-drab clay 3 inches
from the top, a 1-inch parting of drab clay 2 to 3 inches lower, and a 3-inch parting
of dark-drab clay 12 inches from the bottom. The roof is composed of drab shale
with some thin bands of coal. Just at creek level there is exposed 1 foot of the lower
coal which is reported to be 8 feet thick here. A little farther up the main branch
two coals are exposed on the old Anthony Ely place (692, 693). The upper bench
shiows 43 inches of coal including a 2-inch parting 4 inches from the top, a 1- to 14-
inch parting 2 to 3 inches lower, a half-inch parting 14 inches below that, a 14-inch
parting 1 inch lower, and a 24-inch parting 13 ‘inches from the bottom. The
lower bench, 15 feet below, measured 2 feet 9 inches and may be thicker. A little
farther up, near the mouth of Deadening Branch on the same farm, the two
benches are again exposed. The upper bench (695) shows 51 inches including a
24-inch parting 2% inches from the top, a 1-inch parting 8 inches lower, and a
12-inch parting 15 inches from the bottom. The lower coal 15 feet below (694)
shows 48% inches total thickness including a 6-inch paltlng 3% inches from the top,
and a 13-inch parting 1% inches lower. The lower coal is about 25 feet above the
main creek. -

a6 inches to 1 foot.
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Taken as a whole, the Puckett seam is seen to contain from 3 to 6 feet of coal,
but only in places is enough of this in a single bench to make it minable. Up
Blacksnake Branch of Puckett Creek the lower bench appears to have a workable
thickness. The upper bench, though a little thicker in the same area, is too much
-cut by partings to be of value. On the whole, it may be doubted if this coal should
be classed as a workable coal, though it may prove to be so toward the west; par-
ticularly if we have been mistaken in our correlations, and exploitation should show
that this is the same as the Hance coal on Toms Creek.

‘No coals of good workable thickness were found below this level stratigraph-
ically in this area. Near Lee & Saylor’s store a lower coal is seen in the creek bed,
apturned by the Brush Mountain fold, so that it dips N. 10° W. at an angle of 70° to
80°. Nedr the schoolhouse on Brownles Creek (608) a coal of unknown but p1obabl) '
of not workable thickness is exposed in the side of the ecreek bank and is much
broken up by faulting (608). On the Wilson place a short distance farther down
Brownies Creek what is probably the same coal (611) is faced up, showing two
benches of 17 inches each separated by 7 inches of ‘drab shale. On lower Browunies
Creek near Oaks what is probably the same coal has been dug into at several
points doée beside the road; as nearly as could be measured it showed two benches
of which the upper was 16 inches, the lower 21 inches, with 10 inches of clay between.
Eight feet of massive shaly sandstone outerops immediately above. On the Cumber-
land River just below the mouth of Puckett Creek on the Hoskins place some coal
has been dug from two beds about 60 feet apart (668 and 669) A section at this
place shows as follows:

Section on Cumberland River near C’alla,wa,;t/ post-office.

Nrgé,gfl Stratum. Thickness. Nu(;'ag.n Stratum. Thickness.
Feet. ) : Feet,

Sandstone. . ... ...l 10 || 669 | Coal has been mined, not ex-
Shale, drab, fissile....___..._. 30 Posed - .o
Sandstone, shaly ..__.._.. ... 10 Shale, sandy.................. 15
Coal, not exposed - v vnono | Sandstone, cri'nkly bedded .... 12
Interval .. ....... o 15 Sandstone, more massive ______ 6
S || Sepdstons e g evnkly |
Shale, sandy ... .............. 20 ’ .
Shale .o oeee i 20

This is north of the synclinal axis and the rocks dip to the southeast at an angle of
10°. At Hobbs’s mill 1 foot of coal at creek level (678) has already been mentioned.

COALS OF MINGO FORMATION.

A 34-inch coal is noted in this formation about 120 feet below the top of
the Big Cliff sandstone in the section on Toms Creek. The section at the head of
‘Path Fork showed a coal of similar thickness at apparently the same horizon.
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" There is thus suggested a coal of barely workable thickness near the top of this
formation. Tts roof in both cases is sandstone. On the Toms Creck section it has
also a sandstone floor, which would seriously affect its workability.

HANCE COAL.

On the Brownies Creek side of Jackson Mountain, and through Toms Creek,
what appears to be certainly one of the Hance coals presents a good workable
thickness. From the fact that at several openings a small coal has been found a
few feet lower it has been assumed that the main coal in this area is the equivalent
of the Upper Hance coal. On Blacksnake Branch of Brownies Creek, where this
coal is certainly recognized, it shows a thickness of a little over 3 feet, with a
1g-inch parting 12 inches from the bottom. This is on the A. Slusher place
(691). On the main fork of Stone Coal Branch of Brownies Creek the lower
coal (618) shows a thickness of 2 feet 9 inches. A-short distance up the middle
fork of Stone Coal Branch on the Judge Morse place the upper coal shows a thick-
ness of 6 feet 3 inches, including 7 inches of shale 2 feet 3 inches from the bottom.
The root is of light-drab and brown shale. Nine feet below, with sandy shale
between, is the lower coal 2 feet 10 inches thick. On the left-hand fork of
Stone Coal Branch an even better showing is made. Here the seam has a total
thickness of 734 inches, of which 71 inches are coal; there is a half-inch parting
25 inches from the top and a 2-inch parting 28 inches from the bottom. The
roof is a light-brown clay shale. On Hoskins Branch of Brownies Creek, on the
Thompson . place (602), this coal is reported to be 4 feet thick without partings.
On the right-hand fork of Toms- Creek, at the Elias Hoskins place (651), the
coal has been faced up at the spring, and shows 48 inches of coal. The roof is
of drab clay shale; the floor is a light-drab fire clay. On Long Branch of Toms
Creek, on the Robert Johnson place (645), the coal shows 8 feet 10 inches of
solid coal. * Eight feet above are '8 inches of coal with a 1-inch clay band in the
middle, and 15 feet below are ahout 1 foot of coal and 5 to 6 feet of sandstone.
Eight feet lower is reported 2 feet of coal under a light-drab sandy shale.
Where this horizon crosses Long DBranch 32+ inches of coal are exposed.. On
the Slusher heirs place on Toms Creek (635) the coal is over 4 feet thick with
a 3-inch parting from 5 to 6 inches from the top. This parting consists of 1
inch to 14 inches of light-brown or gray clay, 1 inch to 0 of coal, and 1 inch
to 1% inches of drab clay at the bottom. The roof is dark clay shale. Eighteen
feet below an 18-inch coal has heen faced up. Directly across Toms Creek, at
“the Carlo Arnett opening (634) the coal is 544 inches thick. Tt shows the same
triple parting 6 inches from the top, which here runs from 2% to 8 inches thick.
It is made up of from 1 to 4 inches of clay averaging 1% inches, one-half to 4
inches of coal averaging 2 inches, and from 1 to 2 inches of clay averaging 14
inches. There is a half-inch streak of soft coal 22 inches from the bottom.
Over the coal there are T feet of brown to drab shale, overlain by 64  feet of
brown sandstone; there appears to be about 1 foot of drab slate. The coal:
is here 1,476  feet above tide, or 110 feet above the creek. This coal is again
seen near the mouth of Toms Creek and 300 feet above the creek (658). Here
it shows 3 feet 9 inches of coal, with from one-half to 2 inches of soft coal 8%
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inches from the ‘.top. On the north side of Cumberland River, in Tanyard Hill
(663), is an old facing on this coal, reported to show 4 feet 4 inches. As given
in these sections, this upper Hance coal shows an average thickness of about 4
feet, -practically all of which is workable. Its greatest thickness shows 71
inches of coal. In determining the area uunderlain by it the dificulty is at
once noticed that on the Puckett Creek side of Jackson Mountain_ either this
coal has not been recognized or it has thinned out, or it has become unwork-
able, so that we are not able to say how far through the mountain it
maintains the workable features shown on the west side. As in the preceding
district this coal is correlated with the Bennett Fork coals of the Bennett Fork
district. Of still more interest, it is supposed to be equivalent to the Harlan
coal, which makes such a fine showing all through the eastern part of the field
and which is believed to show at the head of Puckett Creek. There therefore
seems to be some warrant in believing that this coal, like the Creech coal above,
has escaped observation on the Puckett Creek side and that, therefore, it may
prove workable - entirely through the mountain. With our present information
we will assume it to be workable only halfway through the mountain.
The following analyses will indicate somewhat the character of this coal:

Analyses of the Hance coal in Jackson Mountain.

Constituent. ' ' : . Al B. C. D.
: . Ler cent. Per cend. Per cent. - | Per cent.
MoiSture . ..« -oonenen ... e 1. 608 6. 636 2.80 1.162
Volatile hydrocarbons ... ... . .. ... ... .. 34. 812 35. 264 33.20 . 36. 428
Fixed carbon._..... ... .. ..., e ieeeaiamean 51. 623 51.758 59. 60 54. 436
Ash il .| .10.680 5.650 4. 60 6. 605
Sulphuar......... ... e e et imeeaieaaan 1.277 . 692 .931 1. 369

A, Judge Morse placc on middle fork of Stone Coal Branch.

B. Slusher heirs, Toms Creek. ) |

C. Stone Coal Branch of Brownies Creek; analyzed by Robert Pcter,

D. Elias Green place, Toms Creek; analyzed by A. 8. McCreath; sample gathered by McCreath and d’Invilliers.

KELLIOKA COAL,

This coal, which gives some promise of yielding workable coal to the east of
this region, was not certainly recognized in this area; at least no coal was found
showing anything like the thickness found in the castern district. The only
point at which coal at about this horizon could be measured was on the Levi
Miracle place on Toms Creek (642); here the seam shows 60 inches, all told, of
which but little more than one-half is coal. It occurs in three benches. The
upper bench is 5 inches thick and is separated by 7 inches of dark-drab clay from
‘a 19-inch bench, below which is 20 inches of light-drab clay and then 9 inches of
coal. The roof is a gray clay shale. It resembles the Kellioka coal in its split-up
condition, but hardly shows as much actual coal as is usually found in that seam
to the east. As other data are lacking it may be assumed that this is the same
coal, and if this section is representative of that coal in this district it may be
disiissed as not workable.



COALS OF LOWER PUCKETT DISTRICT. - 141

CREECH COAL.

"Probably the best coal in this district, as far as known, is the 5-foot coal
made known by a large number of facings which were made in 1902 under the
direction of Mr. Robert Creech around Jackson Mountain. This coal offers an
interesting illustration of the fact that a coal of good workable thickness may
exist in these mountains and be entirely unknown because conditions do not favor
its being exposed in natural outerop or its producing coal blooms that attract
attention and exploitation. Practically all of our data on this coal were obtained
from the facing meéntioned. On Blacksnake Branch of Brownies Creek this coal
shows a thickness of 5 feet 9 inches, with a T-inch clay band 104 inches from the
top. On Black Lick Branch of Brownies Creek it is from 55 to 59 inches thick
without partings. The roof there is shale. On Toms Creek on the Robert Johnson
place (636) it is 52 inches thick without partings and has a sandstone roof. On the
left-hand fork of Toms Creek on the Slusher heirs place it is 5 feet 1 inch thick, the
1-inch parting being 11 inches from the top. Between it and the sandstone roof
there is 10 inches of shale and coal. The floor shows a slight dip to the southeast.
Its elevation here is 1,960 feet. Passing around the end of Jackson Mountain this
coal has first been faced on Campbell Branch of Puckett Creek at the Pine Hill
opening (685). Here it is 4 feet 2 inches thick with a 1-inch parting 8 inches from
the top. The roof is of shaly sandstone. On the right fork of Blacksnake Branch
of Puckett Creek (698) it is practically 5 feet thick, with a parting one-fourth inch
thick 3 inches from the top and a 1-inch parting 7 inches lower down. The roof is of
gray sandstone. On the Deadening Branch of Blacksnake Branch of Puckett Creek
on the Mack Johnson place (697) it shows a thickness of 5 feet 5 inches, including
a 5-inch parting 8 inches from the bottom and a 1- to 1§-inch parting 10 inches from
the top. Above the coal are 2% feet of drab shale with 12- feet of dark-gray
sandstone. The coal here, as at the next place, is unusually bright. The main mud
slips run 8. 40° W. On the Ellis Branch of Blacksnake Branch on the Hiram Ellis
place the coal is 624 inches thick, with a 4-inch parting 8% inches from the top.
and a 1- to 3-inch parting 6 inches lower. The roof is of laminated sandstone.
At the head of Blacksnake Branch the coal is somewhat thinner, showing only 434
inches under a gray micaceous sandstone (699). The openings so far mentioned are
so close together and their relation to the Puckett sandstone is so constant that there
can be little doubt of their all being on the same bed. Southward on Jackson
Mountain, where the Puckett sandstone is not as distinet and where there are only a
few old facings on what appears to be this coal, the correlation is less certain. On
Jackson Mill Branch of Puckett Creek (703) a 40-inch solid coal was found at about
the same horizon . and is supposed to represent the Creech coal. On Spanish Qak
Hollow of the same branch (705) this coal shows 41 inches thick, with a 4-inch parting
19 inches from the top. At this point, however, two other coals show a short
distance above, the first a 14-inch bench 4 feet above, the second a 30-inch bench 8
feet above that. The roof over the upper bench is sandstone. On Path Fork of
Puckett Creek (712) occurs a 4-foot coal with a parting 19 inches from the top,
which is supposed to be the Creech coal. Thirty feet above it a coal is partially
exposed which seems to have a thickness of from 3 to 6 feet. This may be .the

representative of the 30-inch bench of coal in the Spanish Oak Hollow and may be the
41—No. 49—06——11 ‘
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equivalent of the 1 foot 2 inches of coal a similar distance above the Creech coal on
Toms Creek. Until further exploration has been made on this upper coal we are not
prepared to discuss its workability or persistence. In Reynolds Mountain the
only trace found of the Creech coal was a bloom where the coal is reported to
be 4 feet thick. = Its presence, persistence, and workability on that mountain are,
- therefore, problematical. In the northern end of Jackson Mountain, however, "
and possibly all through Jackson Mountain it presents a good thickness. The
fellowing analyses indicate a good quality. It is fairly high in the hill, so that
its area is limited. But as it is below the massive Puckett sandstone, its area
is much greater than if it were above that sandstone.

Analyses of the Creech coal in Jackson Mountain.

Constituent, - A. B. c. D. E.
Per cent. Per cent. Per cent. Per cent. Per cent.
Water asreceived . ... ... i 8.776 6.382 | el
Water (powdered coal) ... ... ... ... 5.100 3.020 1. 350 2.232 3.492
Volatile combustiblematter. .............. ... 35. 270 38.040 38. 760 36.518 35. 308
Fixed carbon.. ... ... _____._. .563.101 55. 468 55. 847 56. 257 57. 392
- o TN 5. 840 2. 800 3.330 4.080 | 3.200
Sulphur ...l . 689 . 762 .713 .913 . 609
Phosphorus. ... ... i i 2003 | e

All analyses by A. S. McCreath, from samples obtained in 1902 and 1903.

A. Mack Johnson place, Deadening Branch of Blacksnake Branch of Puckett Creek.

B. Slusher heirs opening, Toms Creek.

C. Hiram Ellis, Ellis Branch of Blacksnake Branch of Puckett Creck.

D. Harvey Miracle place, Spanish Oak Hollow, near head of Jackson Mill Branch of Puckett Creek.
E. Path Fork of Puckett Creek.

The first of these analyses is of badly weathered coal, as shown in the
amount of water contained, and, as might be expected, the coke was barely
coherent, but what this coal would do  under better circumstances is probably
indicated by the other analyses on the same bed, taken but a short distance
away. This shows the coal to be fairly low in ash and in sulphur, and to have
about the average amount of fixed carbon that occurs in the coals of this
region. The crucible test showed the coke to be of fair quality, but with a
tendency toward a granular and therefore rather weak structure, and in this
case, as in most other cases in this field, the coal was obtained from a facing but
a few feet deep, and, therefore, ploba.bly slightly Weathered a fact which may
have affected the character of the coke.

COAL OF CATRON FORMATION.

One or two coal blooms in the upper part of this formation close below the
Jesse sandstone suggest the presence of coal of some thickness that is possibly
workable. Near the top of Jackson Mountain a little back from Walnut Cove,
near the northern end, 20 inches of coal were seen immediately below the massive
sandstone cliff. The coal at this point or near here was reported to be T feet
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thick. The sandstone roof of the coal here is very irregular. One or two other
blooms were seen below this, but of the coal at these points nothing is known. At
“the bottom of the formation is the Wallins Creek coal, of which only one measur-
able section was seen, on the west side of Reynolds Mountain below.Hanging
Rock. It had a total thickness of 5 feet 5% inches; the lower 13 inches were
bony, and there was a 5%-inch parting 35 inches from the top; the roof.is shale.
No analyses of this coal collected in this area have been made, so that its character
and thickness must be judged from the more eastern districts, where it is better
known, ' :
COAL OF HIGNITE FORMATION.

One or two coal blooms were seen in the rocks along. the crests of Reynolds
Mountain, but at no place were they exposed so as to show the character and
thickness of the coal. Considering the small area covered by this formation it may
be cons1deled to carry no workable coals.

SUMMARY.

Sumﬁary of coals of the Lower Puckett district. .
Number of coal beds found - . ... iieiiaiieiaiee.. - 25

Total thickness of coals _._. . .. . . ... emeeeceeieaeeans feet... 3040
Number of coal beds of workable thickness (locally) - ... ... .o ...l .. s, 9
Average thickness of principal workable coals .. ... . .. ... ... ... feet.. 43
Total thickness of workable coal beds ........___............... R, do._.. . 20
Greatest thickness of single coal bed measured _._._ ... . _ ... ... ... do.... 10%
Greatest thickness of coal in single bed measured . ... . . ... ..o . ... do___. Tt
Approximate area underlain by workable coal...... ... ... ... ....... square miles.. 10-20
Estimated available tonnage of district...... .. ... ... tons.. 40, 000, 000
Creech. Hance.
Approximate elevation above tide. .. ... ... ... . ... o..o...... feet. . 2, 000 1,400
Thickness:
Greatest. - . ... i iieeiaann s do.... ' 5% 6%
AVEIAZE - - e e et m e meieeeeeaceeaae— do.... 4% 43
east . e eieaeens do.... 3% 34
Average thickness of workable coal .. .ooe oot aaan. do.... 43 4
Number of measurements. . ...._ ............ e eeaeceedeeaaaoll 12 |- 9
Areaof seam .. ... iaaas N acres.. l 3,000 6, 000
. Total coal Per acre. : ..o oo e e tons.. 7,380 6, 560
Available coal peracre . ... ... ... do_... 6, 000 6, 000
Coal available in district. ... ... oieoeo e do....| 12,000,000 30, 000, 000
STRUCTURE,

As in the preceding districts, the general structure here is synclinal, the main
axis crossing Brownies Creek near Oaks and Puckett Creek near the mouth of
Bull Branch. The workable coals are almost entirely confined to the southern
limb: On Puckett Creek, within this district, the dip almost exactly corresponds
with the gradient of the stream. What is supposed to be the Puckett coal is at
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stream level near the junction of Lee Branch, Bear Tree Branch, and Rockhouse .
Branch. It is again just above creek level on Mill Creek, just above the mouth
of that creek where Puckett Creek enters this district. From there downstream
the coal gradually rises above.the creek level until at the mouth of Campbell
Branch it is about 120 feet above the creek. A somewhat similar dip is seen
following the crest of Jackson Mountain and Brownies Ridge. In-a transverse
direction the dip which was found to extend from Hance Creek to Brownies Creck
is continued, so that the formations that were exposed along that creek and were
just below creek level on Brownies are deeply buried along Puckett Creek. The
1-foot coal at Hobbs’s mill on Puckett Creck just at creek level is stratigraphically
about in the position, of the coal at the Lum Green opening on Hance Creek,
which is 220 feet above creek level. This northeastward dip is very well seen on
Blacksnake Branch of Puckett Creek, either by tracing the sandstone, which makes
fairly prominent outcrops, or by the levels on the coal lying just above. "Thus
the Puckett coal near the mouth is estimated to have an elevation of 1,245 fect,
~while the same coal at the Anthony Ely opening, near the mouth of Deadening
Branch, has an elevation of about 1,425 feet. From Puckett Creek northeastward
the strata rise again, suggesting that the lower course .of Puckett Creek follows
the axis of a transverse syncline. On the road from Puckett Creek to Cumberland
across the Uplands this rise is very marked, though in this case part of the rise
may be aseribed to the fact that we are north of the main synclinal axis.

WALLINS CREEK DISTRICT.
GEOGRAPHY.

This district includes the mountains on the south side of Cumberland River
from the eastern side of Lower Puckett district along Puckett Creek to Jackson
Mill Branch; its boundary extends thence down Sang Branch of Wallins and up
Wallins to Banners Fork, up the branch of Banners Fork across Potato Hill
Ridge, down Little Creek to Catron, and north of west on a straight line to
Pine Mountain. The limits have been governed partly by the size of the page?
and partly by the fact that within this district our knowledge of the Harlan coal
i very uncertain. The Harlan coal has heen traced in all the area immediately
east and south of this district. Aside from Cumberland River the three principal
valleys are Walling in the center, and Forrester and Ewing on either side, with
Jesse Creek between Forrester and Wallins. Wallins Creek has a larger amount
of bottom land than most of the streams of this region, probably due to the fact
that it is a little longer. The ridges have the same general character as in the
last district, but are slightly higher. Fox Knob, at the head of Ewing Creek,
with an elevation of 3,416 feet, is the highest point within this field, being
exceeded on the map only by the highest point at the Butts of the White Rocks on
Cumberland Mountain. The coals of this district lie in a good position for mining,
as they dip toward the main drainage lines, so that they can be worked from
Forrester, Wallins, and Ewing creeks. The Southern Railway has surveyed a
line up Cumberland River thlough this district, which, if it is built, will form
an outlet for the coal of this region.

« The page maps have been combined into Pl, XL, in pocket

’
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STRATIGRAPHY.

The stratigraphy of the upper part of the section of the rocks in the Walling
Creek district is quite clear west of Wallins Creek, though it is not so clear
east of that stream. The Wallins Creek coal shows on Hobbs Branch, on Sang
Branch, and at the head of Wallins Creek (in upper Puckett district), and at
these several points has such a constant section that, taken in connection with
its unusual thickness, there is little doubt as to the correctness of its correlation,
About 320 feet above it in this district is the Jesse sandstone, characterized, at
a number of points where crossed, by small quartz pebbles. The type locality
_of this sandstone is in this district in the ridge at the head of Jesse Creek,
between Camp Branch of Wallins and Forrester. About 180 fcet higher in the
. hills occurs the Reynolds sandstone, which makes massive cliffs on top of Rey-
nolds Mountain and elsewhere. One hundred and sixty feet below the Wallins
Creek coal is the Puckeif sandstone, which is massive in the eastern part of this
district and makes prominent cliffs at most points where its horizon was crossed
‘in the basin of Forrester Creek, Jesse Creek, and on the west side of  Wallins
Creek. On the east side of Wallins Creek the position of this sandstone was
not so clearly defined. On account of the constancy of the intervals between
these sandstones and the Wallins Creek coal and the prominence of the sandstones
as cliff-making members, little difficulty was found in tracing the.boundaries of
the Catron formation through the region west. of Wallins Creek. The lower
part -of the section in this district does not seem to contain any horizon
" of thick or workable coal. A careful attempt was made to trace the Cawood
sandstone into and through this region. In the region around Harlan immediately
to the east of this, this sandstone is very distinct, being underlain by a body of
shales from 150 to 200 feet in thickness and overlain with strata, which are
predominantly shaly. Approaching Ewing Creek from the east, however, several
sandstones make cliffs of about equal importance, so that some doubt was felt as
to which of these represented the Cawood sandstone at Harlan. On account of the
argillaceous nature of the rocks immediately below the Cawood, it was generally
considered that the lowest of these cliff-making sandstones was the one being
traced. According to these correlations, it was thought to be the sandstone which -
outerops prominently in the bed of Platt Fork of Terrys Fork, whose top is at an
elevation of approximately 1,320 feet, and on the Cumberland River side along the
trail from Wallins Creek at an elevation of about 1,420 feet. On Wallins Creek
this sandstone was recognized at two or three points on the west side above the
mouth of Little Branch. Opposite the mouth of Camp Branch on the east side of
" the creek there appear to be-two sandstones 60 feet apart, the bottom of the
lower one, of which a thickness of only about 10 feet was exposed, being 50 feet
above creek level. This was a laminated sandstone of little prominence. The
upper sandstone showed a thickness of at least 30 feet, and a slight tendency to
make cliffs. The two sandstones are characteristically shown in the lower right-
hand corner of Pl. IV, A. Some doubt existed as to which of these was the
representative of the Cawood sandstone. As, however, the other exposures of this
coal farther down Wallins Creek had seemed to show only shale up to the bot-
tom of the sandstone, it- was considered that the lower bed of these two was
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the true representative of the Cawood sandstone and that a coal which came
between the two sandstones probably occurred at the horizon of the Puckett
coal, as typically exposed immediately above Hobbs’s mill on Puckett Creek.
A little farther up Wallins on the west side and about opposite Meadow Branch
this lower sandstone makes a local cliff and shows a thickness of about 10 or 15
feet, and is overlain by a thin layer of concretionary limestone. This limestone
~ was again recognized overlying about 15 feet of sandstone immediately opposite
the mouth of Hobbs Branch and 40 feet above Wallins Creek. Near the highest
point of the trail from Wallins Creek to Jesse Creek the sandstone, making a
rather prominent outcrop and showing a decided rise to the west, was thought to
be the Cawood sandstone. This sandstone occurs again on the west side of Jesse
Creek at approximately the same level and makes several prominent cliffs on the
trail from Jesse Creek to Forrester Creek. On this trail it was thought to be the -
sandstone outcropping on the trail 140 feet above Forrester Creek. From there
it was traced with less certainty, because more poorly exposed, to Saylor Creek,
where it appeared to be the sandstone making slight cliffs about 140 feet above.

the mouth of the left-hand .fork of the creek. '

This tracing .of the Cawood sandstone has been mainly relied upon in the
determination of the stratigraphic position of the coals of the lower part of the
section.. A group of sections in this district is presented on Pl. XXII.

The stratigraphy of the lower part of the section is best seen, perhaps, between
the mouth of Wallins Creek and Ewing Creek, especially on the trail passing up
Terrys Fork and Platt Fork of Terrys, and over to Cumberland. The Naese
sandstone outcrops at river level just below the mouth of Wallins Creek. On the
north side of the river farther up, from 125 to 150 feet of it is exposed. Above
the month along Wallins Creek opposite the mouth of Terrys Fork is a massive
sandstone making a small cliff;, which was taken to be the Yellow Creck sand-
stone. Just below the mouth of Platt Fork of Terrys is the Terrys Fork coal,
one-half cannel and one-half bituminous, 4 feet thick. From 5 to 30 feet above is
another coal that is a foot or two in thickness and possibly is equivalent to the
4-foot coal (756). Higher on the trail a ledge of massive sandstone was crossed
at an elevation of 200 feet above the Terrys Fork coal. This ledge is taken to
be the Cawood sandstone. About 40 feet above it on the Jesse Howard place a
28-inch coal has been opened. Eighty feet above that and immediately over a thin
layer of massive sandstone is a coal measuring 3 feet or a trifle over. The last-
mentioned coal is believed to be equivalent to the thickest coals found in the
lower part of the section on Ewing Creek and Wallins Creek. Some question
was raised as to whether this was not the Harlan coal, which attains such importance
in the succeeding districts. A careful study of the stratigraphy, however, led us
to place the position of the Harlan coal in this district just above a massive
cliff-making sandstone that occurs 80 to 100 feet higher. No coal was found at
this horizon, unless it be the coal on the Sarah Blanton place on Forrester Creek
(744). Possibly the principal objection to the 3-foot coal just described being the
equivalent of the Harlan coal is the fact that it is about 100 feet nearer what
was taken to be the Cawood sandstone than the Harlan coal is in the Harlan
district and a corresponding amount farther below the Wallins Creek coal than
the Harlan coal should lie. The sections given on Pl. XXII, opposite, may be
briefly summarized as follows:
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Sections in Walling Creek district. ,
FORRESTER CREEK FROM THE MOUNTAIN SUMMITS AT THE HEAD TO THE MOUTH,

[i
. No.on | No.on

map. ' Stratum, Thickness, map. Stratum, .' ‘Thickncss.
: ) Ft.  in. : Ft. in.
Interval ... ... . ... ... 50 0. Interval __... ... .. _......... 20 0
Sandstone, Reynolds . _._.._.. 5 0 Sandstone, Puckett .. .. ._.._.. 3060 O
Interval, to where surface is Interval ... ... .. ... ...... 90 0
covered with gritty frag-
ments characteristic of Jesse 739 | Coal, bloom ..o
sandstone ................. 340 0 dInterval ... . .. ..._... 540 0
Interval, to spring, probable 732 | Coal, bloom, Harlan (?).... .| ...
position of Wallins Creek
coal .o 1 930 o Interval ... ... .o .oo... 200 0
Tterval - oo eneeeeemeeanes 160 o 72900l L9
740 | Coal, bloom. - ..o o.o oo

BRANCH OF FORRESTER CREEK, ENTERING FROM THE WEST BETWEEN WOLF AND LAUREL BRANCHES.

Interval . oo i, 50

0 734 [[Coal oo, 1 0

738 | Coal .eiiiiiien. s 8 Interval, mostly shale......__.. 100 0

Shale _... oo, 20 0 Sandstone, Puckett .._......... 80 0

737 | Coal, Walling Creek (?)..._... =3 0 Interval, nearly all shale....... 70 0

Interval, thin-bedded, shaly 733 | Coal o 1 0

sandstone and shale........ 20 0 Interval - oo 90 0

736 | Coal with two partings........ 3 00 wasal Coal . 3

Shale........oooeeiioiiion 3 0 Interval ... .. . ii.iiio... 530 O

735 | Coal TTTTmtToTTmommoommences 18 732 | Coal, Harlan (?) ... ... ..o,
Sandstone . ............ S 30 0 ]

DIVIDE BETWEEN FORRESTER CREEK AND JESSE CREEK OPPOSITE THE MOUTH OF LAUREL BRANCH.

Intervale.ooooooeeacuennns 160 0 Interval ......cocceenvnenn.. 19 0
Sandstone, Puckett.._ ........ S020 O 729 | Coal..oiiiiieiianaa- 2 0
Interval ... :oceeaiiaooos 570 0 Interval ... ... .. ... ...... 30 0
744 | Coal, Harlan (?) -._....._.... 3 7 Sandstone, Cawood_.......__.. 40 0
FROM TOP OF MOUNTAIN AT HEAD OF JESSE CREEK DOWN JESSE CREEK TO MOUTH.
Interval .. ... ... ... .. 280 0 Interval ... . .. .. . ... .... 130 0
Sandstone, Reynolds ......... 40 0 Sandstone, hard coarse, Puckett.| 20-60 0
Interval .. .... R 170 0|} 751 | Interval ...._. e ebeeceaanaan 600 0
Sandstone, finely conglome- Coal bloom, Harlan (?) ........].. ... ...
ratic, Jesse, type locality....; 50 O |- Interval oo oo 19 o
Interval .............. Temnes 8% o© Sandstone, Cawood (?) «....... 30 0
753 |-Coal bloom, thick (?) .....c.-jeeeoeaoot Interval .. ... .. . ... .... 220 0
Interval ..ocooomnooannnens 200041 749 Sandstone, Yellow Creek (?)...(......... B}
752 | Coal, Wallins Creek (?) ...caef-aeneaann. Coal bloom . «ooonn. .. ol
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Sections in Walling Creek district—Continued.

dN CAMP BRANCH OF WALLINS CREEK.

ngéyo)n Stratum. Thickness. Nm?ég? Stratum. Thickness.
Ft.  in. Ft. in.
Sandstone, Puckett. . ..._.... 20+ 0 Interval .. .coceooeooomaioao . 40 0
Interval ... ... .. ._....... 710 0 Sandstone, Cawood (?) -....... 10 0
762 | Coal ... ... . ...... PR 2 5 Shaler. .. oeeeee .t 80 0
Interval, possible position of 760 | Coal .. ..o i
Harlan coal__._......_. “een 60 0 4 Interval . . oooon oo 20 0
Interval TTTTrTTenTTemmmeees '130 0 759 | Coal, cannel ......____._...._.. 2 2
761 | Coul, Ewing Creek ... ..___. 2 5 Tnterval . . oo oo 20 0
Interval .........ooooiiens 90 01l 758 | Coal, cannel -.eeoenems oo 25 0
8lla) Coal ..ooooeenii e | Imterval ... oo oo 30 -0
Shale......ooooomiine 20 0 Sandstone, Yellow Creek .. ___. 20 0
811 | Coal .. ...l 2 0 .
"ON HOBBS BRANCH OF WALLINS CREEK.
» Sandstone ....ooo.oeo.ooo.o. 5 0 Shale: ......o.iiiioiocioos 1 0
810 | Coal .....o...o.......o.... 3 803 | Coal .:iiocenoiiiiiiiiiil. 3
Sandstone ... .. ... 10 0 Sandstone, shaly, laminated. ... 10 0
Shale. ..o oo ieoiiaiaoo.. 15 0 Shale, sandy .. ...........__.. 20 0
809 | Coal, Smith 11-foot (?) ....... 3 0 Sandstone, shaly, thinly lami-
Sandstone, massive, cross- nated.s.ioceiei et 3 0
bedded .. ..o 3 0 Shale. ... . .o ... ool 40 0
Interval, hidden . ......__..._ 5 0 Interval ... ... .. o __. 70 0
Shale .......... [, 10 0 Shales. .ooeeeeoooii.. 10 0
808 | Coal ...ooooioiiiiiiil. 6 Sandstone, cross-bedded and
Sandstone, shaly ......_...__. 6 0 laminated -................. 150
Shale. - oo 10 0 Interval .o oo o ... ... 25 0
Sandstone, massive. ... . 55 0 Sandstone, massive. . .___.._... 20 0
Shale. - oo 8 0 Sandstone, thinly Iaminated . .. 30 0
Sandstone, massive. .. oooo ... 12 0 SandStone, massive....... ... 10 -0
Shale. - oo 1B 0 Sandstone, ghaly, laminated. . .. 15 0
807 | Coal, Wallins Creek.......... 6 6 Interval, hidden .............. 150
Shale. . oo e - 50 0 Shale. . ... i .. 15 0
Sandstone, ghaly, laminated...| 15 0 802 | Coal.. B A 16
806 | Coal . 1 6 Sandstone, massive...__..._... 40 0
1 Shale. oo 5 0 Interval, hidden .._____._..._. 60 0
805 Coal 9 Sandstone, massive.. .._....... 20 0
"""""""""""""""""" Interval, hidden ..... ... ... 25 0
Clayshale ... ......._........ 30 0 o . .
X Sandstone, massive......._.... 40 0
Sandstone, magsive, Puckett (?)| - 50 0 o e
. Coal Shale. . .. ..cocvoaa il 20 0
804 | Coal -ooovnnmninniiiee L7 Sandstone, thinly laminated,
COlay o iiiiiii L. 3° 0 ghaly. . ... ... 20 0
Sandstone .. __._............. 1 0 Shale. ... ...l .. 10 0
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Sections in. Wallins Creek district—Continued.

ON HOBBS BRANCH OF WALLINS CREEK—Continued.

149

l\xlxa)é.gfl ) Stratum. Thickness. N’;gé’gfl Stratuni. Thickness.
© Ft. . in. Ft.  in.
Interval, hidden ..........__. 15 0 Shale. . ... oo 5 0
Sandstone, cross-bedded, mas- | Interval, hidden...._.__._.._.. 10 0
SIVE - oo 15 0 Sandstone ... ... ... ....-.. 30 0
801 | Coal.....ooeiemeiniain 2 Shale, with lenses of limestone_.| 20 0
Sandstone ... ... ... ... 20 0 Tnterval .. 60 0
Shale, sandy................. 20 0 799 | Coal,Ewing Creek.__....._..... 2 5
Shale. ... 100 Interval, sandstone mostly.. ... 25 0
Sandstone, thinly laminated ..| 10 0 797 | Coal 8+
800 | Coal....ocommeromnnnaaneen. Lo Interval, some sandstone._ ... .. 60 O
Sandstone, thinly laminated ..| 20 0 706 | Coal. .. N 1 o
Shale........ooooooveennnne +300 Sandstone - ... ... ._._... 8§ 0
Sandstone, massive to.lami- . ;
nated, partly hidden........| 40 0 Shale. ... STt 12 0
Shale, light drab, position of Sandstone, Cawood............ 100
Harlan coal (?) ........_... 20 0 Shale, sandy - - -.ceoooooo.. 30 0
Sandstbne, massive, cross-bed- . Interval to mouth of branch....{ 65 0
ded - 40 0 :
ON TERRYS FORK OF WALLINS CREEK.
Interval, mostly sandstone._..[ 70 0 822 Coal .._.o..oiiiiiiiiiiios 2
Interval, hidden ... _...._... 40 0 Sandstone, thinly laminated ...} 35 0
Qandstone . ... oo, 40 0 Inteclival, dsc;me thinly lamina-
Interval, mainly sandstone....| 50 O g ted san stone T gg g
andstone, massive..._... U
Interval, containing some soft i ' '
brown sandstone ... ........ 120 0 Sandstone, shaly __.........__. 0 o0
Sandstone, massive. . _........ 40 0 1n(tjig\éal;1,co};‘iségl)on of Wallins 10 0
Interval .......oovonnonnnss 100 Sandstone, hard, making a
Sandstone, shaly, thinly lami- b rockhouse ... ... . ... 5 0
nated.....ooo e 80 Clay shale ................... 15 0
Interval, hidden........__.... 10 0 Interval, hidden 0 0
3 R AR LR
Sha‘]e’ sandy --------------- 15 0 Sandstone .. .o, 10 0
825 | Coal. ... ........ mmmeeaane 104+) 821 | Coal oo 2 8
Sagdstf%e, shaly, irregularly %0 o Sandstone, thinly laminated. ..[ 20 0
OAAOA - oo e Interval, hidden ._..__.__...... 30 0
824 | Coal...._........ ottt L6+ Sandstone, massive. .. ...__ ... 10 O
Sandstone, massive........... 50 0 Interval oo ... 0 0
823 | Coal oot -6 Sandstone ... ... .. ..i. 5 0
‘Shale, black ... ... ......... 6 Shale. - oo o 5 0
Clay shale. ... .._........... 50 0 Interval .. .. ... .. .i.._... 10 0
Sandstone, cross-bedded - ... .. 40 0 820 | Coal ..o 2 0
Shale, bituminous, black. ..... 8 Interval ... ... ... ... 25 0
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" Sections in Wallins Creek district—Continued.

ON TERRYS FORK OF WALLINS CREEK-—Continued.

Nn‘i)égfl Stratum. Thickness. 1\;(1)&3“ Stratum. ) Thickness.
Ft.  in. . Ft. in.
Sandstone, thinly laminated, Sandstone .._.......... e 5 0
shaly.......ooooaiiilll 10 0 ' Shale. - o oo e 0 0
Sandstone, gray, hard, flinty..] 1 6 Interval ... L 00 0
Sandstone, thinly laminated ..| 5 0 Sandstone - . - oo ... L 0 0
Shale, drab..... ... ........ 8 0 818 | Coal ... o 2 0
Sandstone, shaly ............. 8 0 Interval . . on..... L 50 0
819 ‘Coal """""""""""" L7+ - Sandstone, masgive to thinly
Sandstone, thinly laminated, | . laminated, Cawood (?).....-. 15 0
to fissile shale .............. 70 0 Shale, drab - .o .oooooeeo . 10 0
Interval,hidden...._......... 10 0 Interval - - oo oo 130 0
Sandstone, thinly laminated .. 10 0 817 | Coal o 4
Interval, hidden .....__...... 20 0 Interval - oo 30 0
Sagggfﬁ;(lie-, B masswe, ] (,roels- 20 0 814 | Coal, TerrysFork, typelocality..| 4 0
Interval, a 5-foot coal reported Interval ............ooooeenn. 5 0
to be at this horizon could Sandstone, Yellow Creek (?)...| 30 0
not befound ... ... ___ 40 0
Interval, position of Harlan )
coal Lol 480 0
ON RIDGE BETWEEN EWING AND WALLINS CREEKS ON EWING CREEK SIDE.
Interval ... . .. . .. ... .. 240 0 838 | Coal __ .. . .. ............ , 1 0
Sandstone, coarse grained, Interval ... ... ... .. ... 60 0
Jesse (?).......... [t 30 0 839 | Coal, covered, position of coal
Interval ...... ... aeeaeean 230 0 on Irving Branch (?)........ 3 4
836 |Coal .. ..o .. 10 : Interval ... ..o ... 800
Tnterval o ... oo 15 0 840 | Coal, Ewing Creek .........._. 3 3
837 | Coal ..cviieo i 2 7 Interval, to mouth of Ewing
Interval . oo .o, 10 Oreek .oooeoeiiiiiiie 280 0

The section given next to this, on Pl. XXII, was obtained on a trip up Ewing
Creek to the top of the mountain at Fox Knob, where a number of coal blooms
occur near the top of the section. The last long section on the same plate was
obtained on Little Creek of Catron Creek, the top of the section coming at Fox Knob
and joining the section at the left. The difference in these two sections, particu-
larly in the prominence of certain sandstones, illustrates very well the variability
of the appearance of the rocks in outcrop and to a certain extent of the actual
_variation in the rocks. As the two sections are drawn, it is probable that the
correlations are correctly shown. The lower of the two coals shown in this section
appears to come at the horizon of the Wallins Creek coal, as that coal is exposed
on Hobbs Branch and Banners Fork of Wallins Creek. The first massive sandstone
below it then would appear to come at the position of the Slater sandstone rather
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than at the position of the Puckett sandstone, the latter having run out or become
inconspicuous. The approximate position of the Harlan coal in the lower part of
the section is suggested by known elevations of the Harlan coal a mile or two either
side of this section. :

COALS.

COAL IN MINGO AND HANCE FORMATIONS.

Under this heading are first considered the coals above the Puckett sandstone.
On Sang Branch of Walling Creeck, on the border of this distriet, Mr. David White
found a 5-foot coal with three partings 100 feet below the Wallins Creek coal.
He did not stop to examine it in detail. On Irving Branch of Ewing Creck
at about the position of the Wallins Creek coal there were found two exposures of a
40-inch coal (833). These were not 30 feet apart horizontally, but one of them was
30 feet higher than the other. As the coals show the same measurement to an inch,
it was thought a small fault came between them. No cvidence of this fault could be

" found in the rocks outcropping just above. In about the same position on Jesse

Creek a 38-inch solid coal was seen (754). On Little Creek McCreath and d’Invilliers
report a small coal as follows: )

‘“ Beneath this [Wallins Creek coal] some hundred feet a lower coal showed 5
inches on top, 2 inches of bone parting, and 24 inches of bottom coal.”

On Terrys Fork at about this elevation there was found a 32-inch coal (821),
which showed a top bench of 28 inches separated from a bottom -bench of 4 inches
by 4 inches of clay. In some cases it was at first thought that this coal, ranging
from 80 to 40 inches, was the representative of the Wallins Creek coal, especially
where seen on Teuys Fork, Jesse Creek, and hvmg Branch. Fuller comldelatlon
of the data, however, ebpecmlly in view of the fact that the Wallins Creek coal
has been reported to have a thickness of 9 feet on Terrys Fork, and that a 5-foot
bed has been reported on Sang Branch 100 feet below the Wallins Creek coal,
have led us to conclude that about 100 feet below the Wallins Creek coal there
is a workable coal, but it has a thickness so little over the workable thickness
that its value is questionable. The presence of this coal beneath the thick Walling’
Creek coal in this district produced a certain resemblance between the manuner
of occurrence of the Smith 11-foot coal and of the 44-inch coal lying below it,
and was one of the factors rendering doubtful our correlation of the 44-inch coal
on Puckett Creek with the Wallins Creek coal and of the 11-foot coal with the

‘44-inch coal above the Wallins Creek coal on Trace Fork. In this case we have

been influenced by the apparent relationship of the coals to the prominent cliff-
making sandstones, so that the correlation that has been used is none too certain.
One or two other coals were found locally above the Puckett sandstone and
below the Wallins Creek coal. Of these, one on Ewing Creek (837) gave a total
thickness of 41 inches, an upper bench of 10 inches, separated by 10 inches of clay
from a lower bench of 21 inches. Below the Puckett sandstone in this district
the principal problem was the recognition of the Harlan coal, which is such a
valuable feature of the districts east and south of this one. Our efforts were not
successful in finding a coal resembling the Harlan coal in thickness, or in its
stratigraphic relationship to the rocks above or below it. The position at which
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we assigned the Harlan coal on the basis of the stratigraphy yielded no coal;
either we were mistaken in the horizon which we correlated as Harlan, or the
Harlan coal had run out in this district, or it exists and has not been exposed.
On Forrester Creek a vein 43 inches thick, including a 2-inch parting 15 inches from
the bettom (744), seems to occur at the stratigraphic position of the Harlan coal.
Again, on Irving Branch of Ewing Creek at the horizon we assigned as that of
the Harlan coal, a 7T-foot coal was reported as having formerly been exposed, but
is hidden now. In the districts east and south of this one a thick coal, though
usually broken up with partings, called the Kellioka coal, lies about 250 feet above
the Harlan coal. Coals were seen at two or three points in this district which were
thought to possibly come at the horizon of the Kellioka coal. On Sang Branch of
Wallins Creek just at the edge of the area (764) from 34 to 36 inches of coal were
seen in a natural exposure. The top was not exposed, and it was reported that
the total thickness of the coal here is 51 inches. On the D. F. Noe place, on a
small branch entering Wallins Creek about one-fourth of a mile above the
- mouth of Banners Fork, Messrs. McCreath and d’Invilliers report a coal 400 feet
above the creek that shows a total thickness of 4 feet 9 inches. However, the
thickest bench, the bottom one, is only 2 feet 5 inches thick. Above it is 4
inches of shale, then 13 inches of coal and shale in 1-inch bands with an 11-inch
bench of coal at the top. A short distance above the horizon which was
considered that of the Harlan coal, thin coals were found at several places. On
the right-hand fork of Wallins Creek this coal showed a top bench 24 inches thick,
then 14 inches of clay, then 2 lower benches, 2 inches and 3 inches thick, separated
by 8 inches of clay. The roof here is sandstone (787). On Banners Fork, at .
what was thought to be the same horizon, the coal showed two 18-inch benches
separated by 8 inches of clay (794). On Camp Branch of Wallins Creek the
coal at the same horizon shows a 14-inch bench at the top, then a parting of
3% inches including a 1-inch band of coal one-half inch from the bottom, then
a bottom bench of coal 14 inches thick (762). At an elevation of about 150 feet
above the top of what was correlated in this region as the Cawood sandstone
occurs a coal that in some locations is of a workable thickness. It is typically
shown in the trail leading from Wallins Creek up Platt Fork of Terrys Fork
and over to the Cumberland River. It is plainly exposed in the trail immediately
above a thin bed of massive sandstone and is overlain by a thick bed of shale.
At an entry a little to the west it measured 36 inches without partings (827).
On Hobbs Branch of Wallins Creek what was thought to be the same coal has
been opened on the James Brunnett place. The main bench gave a thickness of
© 29 inches of coal. Sixteen inches above that came a 3-inch bench of coal (799).
On Irving Branch of Ewing Creek (833) apparently the same coal has been opened
and shows a thickness of 3 feet 4 inches. As on Platt Fork of Terrys Fork
(827), it immediately overlies a thin to massive sandstone and immediately under-
lies a considerable thickness of shales. On the main branch of Ewing Creek
some distance above the mouth of Irving Branch the same coal has been opened
and shows a thickness of 8 feet 3 inches (840). This coal was correlated with
the cannel coal opened upon the Thomas Noe place, a short distance up Banners
Fork of Wallins Creek on the north bank (791). The coal, however, shows a
total thickness of only 13 inches of good coal, two benches—the upper 10 inches,
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the lower 3 inches—separated by 5% inches of hone. On Camp Branch of Wallins
Creek (762) a coal thought to be at this horizon showed a total of 29 inches,

including 4 inches of cannel coming 17 inches from the bottom and 1 inch of
bone 7 inches from the top. On the D. F. Noe place on Wallins Creek Messrs.

McCreath and d’Invilliers report a cannel coal as occurring 275 feet vertically
" below the coal reported on this place just above. This shows 274 inches of
cannel separated by 3% inches of clay shale from a bottom bench 6% inches thick.

All the coal was reported as shaly and probably not of a commercial quality.

Close above the sandstone that was thought to be the equivalent of the Cawood
sandstone occurs a small coal Wwhich was found at a large number of points
through this district. Sections of this coal (or of these coals, for it is quite
possible that there are two or three thin coals occurring at about the same
horizon, as was clearly demonstrated in the districts to the southeast of this) are
shown on P1. XXIII.

The typical docality of this lower coal may be taken as just below the type locality
for the thicker coal above—that is, near the trail from Terrys Fork over to
Cumberland (826). It is 80 fect below the upper and thicker-coal, and at that point
60 feet above the cliff made by the Cawood sandstone. When visited in 1902, it
showed a thickness of 28 inches. MeCreath and d’Invilliers report this coal as
showing a thickness of 33 inches. On Terrys Fork what was thought to be the
same coal was exposed on the Green Bailey Howard place (818). It there shows a
thickness of 23 inches, with a thin parting 5 inches from the top. It is immediately
overlain by a massive sandstone and separated from the massive sandstone below by
4 inches of shale. On Wallins Creek (811) this coal shows in the bluff opposite the
mouth of Camp Branch, where it has a total thickness of 24 inches, of which the
upper 7 inches is a cannel coal; then come 2 inches of bituminous coal, with 8 inches
of bituminous coal below. Tlaces of this coal were found in places farther up
Wallins Creek and a short distance up Hobbs Branch, where, better exposed, it
-showed a thickness of 14 inches, including a 2-inch parting in the center. Up Sang °
Branch of Wallins Creek, at the northern edge of this district, it gave a total of 27
inches, including 3 inches of shale 10 inches from the top (763). What was thought to
be the same coal was exposed at two points on the south side of Banners Fork of Wal-
lins Creek, showing (791a) a total of 33 inches, including 2 inches of shale 6 inches from
the top, and 2 inches of bone coal 8 inches below that. At the other opening (793)
the upper bench is here 7% inches thick, the parting 14 inches thick, and the middle -
bench 14 inches. The bone coal is here reduced to 1 inch and the lower bench to 9
inches. On the right-hand fork of Wallins Creek, a short distance above the mouth
of Banners Fork, McCreath and d’Tnvilliers neport this coal on the D. F. Noe place
as showing a top bench 9 inches thick: 4nd bottom bench 24 inches thick, with 26
inches of clay between. This section resembles the last considerably. It is at this
point 60 feet above the creck bed. A little farther up Wallins Creek, on the east
side, apparently the same coal shows a top bench 15 inches thick, a parting 6 inches
thick, and a bottom bench 9 inches thick (789). Below the Cawood sandstone, above
a cliff-making sandstone correlated with the Yellow Creek sandstone farther west,
occurs a cannel coal; or a cannel and bituminous coal that in pla( es is of workable
thickness; 25 to 30 feet above it is another cannel coal, that in some places is barely of
workablée thickness. The lower of these coals has been called the Terrys Fork coal,

41—No. 49—06—12
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and the type locality is on the Adrian Howard place, just below the mouth of Platt
‘Fork of Terrys Fork (818). Quite a number of openings have been made upon the
coal between the mouth of Platt Fork and the mouth of Terrys Fork. Where it
is being mined the coal showed a total thickness of 4 feet, of which the upper bench
was canuel and the lower-bituminous coal. Around the d1v1de between Terrys Fork
and Wallins Creek, on the Wallins Creek side, on Mrs. L., Howard’s place, appar- .
ently the same.coal has been opened, showing a total thickness of coal of 54 inches.
It is in two benches, as before, the upper bench, 80 inches thick, being bituminous,
but at this point (812) the two benches are separated by 14 inches of clay and shale.
Apparently the same coal is again found on ‘the Cumberland River about 30 feet
above low-water level, showing a bottom bench 30 inches thick and a top bench 24
inches thick, though in this case the top bench-is mueh more shaly than at the type
locality, aund a large share of it would be classed as bituminous shale rather than as
a cannel coal. A little farther up Wallins Creek, above Mrs. Howard’s, this coal
has been opened or faced at several points, showing in most of these cases about
2 feet of coal (758). It is very close to and finally passes under water level.
Below the mouth of Wallins Creek on the trail passing over the end of the ridge
to Jesse Creek, the coal has been opened, sh()wmg 32 inches of bony coal in the
upper bench and 18 inches of bituminous coal in the lower bench (756). This
last exposure of the.coal is so far above the lower creek sandstoune, as correlated,
that it can only doubtfully be referred to the same horizon as the coal on
Terrys Fork. On Terrys Fork another coal a short distance above the 4-foot
coal shows at several points and at (816) yielded two benches—the lower 14 inches,
the upper 7% inches—separated by 23 inches of shale. On Wallins Creek a 26-inch
cannel coal shows about 20 feet above the Terrys Fork coal. The roof of the
lower of these two coals is usually a shale, but in many places a sandstone.
The ‘sandstone is very irregular in some cases, sometimes lying immediately upon
the coal with a massive thickness of 5 or 6 feet, while a few yards away it has
entirely feathered out and only shale shows above the coal. The following analy-
ses of the ,Terrys Fork coal show the quality of the seam as a who]e, and of
the cannel and bituminous parts separately:

Analyses of Terrys Fork coal.

Constituent. Al B. C. D. K.
Per cent. | Per cent. Per cent. Per cent. Per cent.
Moisture . ..o 1.120 ‘[ 0.90 0. 796 0.90 1.252
Volatile hydrocarbons. . ... ... .. __.._....... 37.390 ©  30.10 33. 364 34. 30 37. 583
Fixed carbons . ... i e 47,774 1 42, 40 35.872 62. 50 57.499
Ash e 12. 800 26. 60 29. 345 2.30 2.270
Sulphur .. el . 916 . 084 . 683 .77 1. 396

A. Whole seam; sample taken in 1902,

B. Upper or cannel bench; analysis by Peter, sample obtained by R. C. B. Thruston.

C. Same bench; analysis by McCreath, sample collected by McCreath and &’Invilliers. -
D. Lower bench of bituminous; analysis by Peter, sample Obtained by R. C. B. Thruston in 1887.
E. Same bench; analysis by McCreath, sample obtained by McCreath and d’Invilliers.
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The coke obtained.in the 1902 sample was reported as good.

These analyses show the bottom bituminous bench to- be of good quality, w1th
a low percentage of ash and a high percentage of fixed carbon. The cannel-coal
bench, however, shows from 26 to 29 per cent of .ash and does not show as high
a percentage of volatile hydrocarbons as a good cannel coal should. As a cannel
" coal alone, the upper bench can hardly be considered as of value, and the large
perceniage of ash carried by it renders the value of the seam as a whole very.
small. For local use, or in places where the large percentage of ash will not be .
deterrent, it may be plohtably mined. From the data at hand it would hardiy
seem.probable that there is a large enough body of it of sufficient thickness and
quality to pay for working commercially. Future explorations may bring to light
a better quality of cannel and result in yielding some workable coal.

COAL IN CATRON FORMATION.

The Hobbs Branch section previously given shows four coals in this formation
two of which are workable. The upper (809) is 3 feet. thick and.is supposed to
be equivalent to the Smith 11-foot coal. of Puckett Creek. Near the top of the
formation on Jesse Creek is a heavy Coal bloom that may give -the position of
the same coal. Other coals in the upper part of this formation were thin
wherever found, so that it is hardly safe to predict the workability of the upper.
of the workable coals, On Sang Branch of Wallins Creek (764), just beyond this
district, what has been taken to be this coal is 44 inches thick, so it seems probable
that some workable coal occurs at this horizon in this district. -

WALLINS CREEK COAL.

The type locality of this coal is at the head of Wallins Creek in the Upper
Puckett district. A detailed section of this coil on Hobbs Branch.is almost
identical with that at the type locality, so that it may be taken as the type for
this district (807), It was faced up on Chapple Brunnett place in Standingup
Fork of Hobbs (807). It shows a top bench, 6 feet 6 inches of solid coal, then
6 inches of light-brown to gray clay, with 1 foot of coal below. Over the coal
is 15 fect of drab shale with 20 to 30 feet of laminated sandstone making a
bluff above that. Under the bhottom bench is 6 inches of soft, light, sandy clay.
Below that is 4 feet of drab-clay shale with 254 feet of sandy shale to shaly
sandstone still lower. At another facing madeé across the ravine the upper bench
was 2 inches thicker and the clay parting also 2 inches thicker, while the hottom
bench was 3 inches thicker. The analysis guoted below was from this last sec-
tion, including only the 80-inch bench of coal. Messrs. MceCreath and d’Iuvilliers
state, on the authority of Mr. Thruston, that this coal occurs on Little Branch of
Catron, 1,150 feet above the stream bed, in a section very similar to the ones
measured by us on Hobbs Branch. They reported the top bench of coal to be 6
feet 9 inches thick. The fire-clay parting is 7 inches and the bottom coal 15 inches
thick. They also report the same coal with a very similar though slightly thicker
section on the T. Howard place on Terrys Fork. In this section the top bench
shows a thickness of 7 feet 2 inches; fire-clay parting, 8 inches; coal, 1 foot 2 inches;,
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total, 9 feet. The roof is of shale. A small 2-inch parting of splinty coal occurs
about 6 inches above the fire clay, but its presence seems to have added but little
if any to the percentage of ash as shown in the analyses of the coal from this place.

Analyses of this coal and two samples of its coke were obtained by Mr.
Thruston at the head of Wallins Creek, and, though out of this district, will be
1ncluded here to give a preliminary 1de¢ of the value of this coal as a coking
coal. The section reported by him yielded a top bench 71 inches; coal and shale,
15 inches; clay, 7 inches; coal, 5 inches. On Sang Branch again this coal shows
a very similar section to those already quoted. On Forrester Creek, the coal
apparently at this horizon gives a total thickness of over 6 feet. Tt is rather
badly broken up by partings, so as to be doubtfully workable. It shows a top
bench of 34 inches, then 19 inches of clay, 8 inches of coal, 3 inches of bone, 12
inches of coal, 5 inches of clay, 4 inches of coal. There is a total of less than 5
feet of coal, and 84 inches is the thickest bench that could be worked. Over the
coal is from 0 to 18 inches of shule below sandstone. Judging from the sections
seen and those quoted on Little and Terrys branches, it would appear that this coal
should be workable over nearly all of this district within its outcrop and over a
large share of the district should present a single workable bench from 6 to 7
feet thick, not taking into consideration the bottom 12 to 15 inches below the
fire-clay parting. The following analyses will give some idea of its quality, though
in the case of the sample obtained in 1902 and that obtained by Messrs. McCreath
and d’Invilliers in 1888 the coal was very much weathered, yielding a high
percentage of moisture and thereby reducing the percentage of combustible matter.
The first of these analyses is by McCreath from a sample obtained in 1902 of coal
on Hobbs Branch; the second analysis is by McCreath from a sample obtained by
McCreath and d’Invilliers near the head of Terrys Fork; the third is by Robert
Poter from a sample by R. C. B. Thruston of coal from the Milton Hensley
place near the head of Wallins Creek. The fourth is of 48-hour coke made from the
coal procured for the third analysis. The fifth analysis is of 72-hour coke made from
the same coal; the last two analyses are by Peter.

Anatyses of Wallins Creek coal in Upper Puckett district.

Constituent. ’ A. B. G b. E.
. Per cent. Per cent. Per cent. Der cent. Per cent:
Moisture .. .. ..o - 12.674 4. 004 2,20 |eoooiiiiifeeiiia,
Volatile hydrocafbons ....................... 29. 366 36.176 36. 70 .60 0.90
Fixed carbon . o.oooo oo 48, 805 53.611 58. 86 93.10 . 92.90
Ash L. . 7.630 | " -5.590 2,24 6. 30 6. 20
Sulphur -. .o . 525 . 619 . 277 - 546 . 368

This coal, as shown by the above analyses, is low in sulphur, probavly high in
ash, and contains on a fresh exposure probably a good percentage of combustible
matter. It should therefore make a good steam coal, and from the analyses of the.
cokes given may yield a good coking coal. The sample obtained in 1902 was too-
badly weathered to coke at all. The cokes, of which analyses are given, are
described as appearing to be good, firm, dense cokes. '
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COALS OF HIGNITE FQRMATION.

Several coal blooms were seen on the flanks of Fox Knob in this formation.
Of these, one (847) showed a heavy bloom suggesting the presence of a thick coal.
The uppermost of these outcrops (844-845) was seen at three places, suggesting a
persistent and possibly important coal. On the whole, these coals underlie such
small areas as to be of little importance, even if of workable thickness.

SUMMARY.

Summary of coals of Wallins Creck district.

Number of coal beds found ....._. e e ceeeen 30+
Total thicknessof coals . ...ove oo oo s e feet. . 20-30+-
Number of coal beds of workable thickness ... ... ...l 6=
Average thickness of principal workable coals ............ ... feet. . 3and 6.
Grreatest thickness of single coal bed measured. .. . .. ... . ... ... . ... do.... 8
Greatest thickness of coal measured insingle bed .. .. ... .. ... . il do.... 7%
Estimated available tonnage of district ... . ... o ..iiii.ll. tons.. 50,000,000 .

Wal]ins Creek. Other coals.
Approximate elevation... . .. ... ... L lI.. . ... fect above tide. . 2,500 j..ooo.n
Thickness: .

' Greatest - oo iiiaeaeaaan feet. . B
AVEIAZE - e ee e e e do.... 7
Tieast. o oo i e do....; iy |ocecaaaanen

Average thickness of workable coal .. ... ... ... ... . . .. do.... 6- 3+

Number of measurements. ... . o ..o .iiiiiiiiiiiiiiaooas 4 |

Area Of SBAM — . i iiiraeeeaaaa. acres. . 3, 000 6, 000

Total coal peracre................ “ ........... tons. . 13, 000 5,000

Available coal peracre ... . L. do.... 8, 000 4, 000

Coal available in distriet . ... ... ... . L iiliiiiiliillL. do....| 24,000,000 | 24,000,000
STRUCTURE.

This basin is crossed. near the center by the axis of the syncline. It crosses
Forrester Creek well down toward the mouth approximately near the bench
mark, 1,185 feet on the map. On Wallins Creek it crosses a short distance below
the mouth of Camp Branch; on Ewing Creek about at the mouth of Irving Branch.
On Wallins Creek to the north of the axis there is a sharp dip for a short distance
showing in the shale and then to-the mouth of the creek the rocks are approxi-
mately horizontal, though showing some local minor dips of some sharpness.

To the south of the axis of the syncline the dip keeps the rocks on Wallins
Creek at just about the same vertical distance above creek level. Above Sang
. Branch the rise appears to be greater than the rise of the creek bed in going
southward. On Ewing Creek south of the axis the rise appears to be quite sharp.
The comparison of two sections from the creek to the crest of Wallins Ridge
indicated, according to barometric readings, a dip to the south rather than in the

2
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opposite direction. Whether this difference is made up by faults, or whether there
is an actual twisting of the rocks between the line of* the creek and the line of
the crest, or whether- it was due to variation in barometric readings, could not
“be determined. - At the mouth of Hobbs Branch the dip is to the east. At the
“mouth of Camp Branch the dip is quite strongly to-the west, giving the appear-
ance of an anticline along the valley of Wallins Creek. In general the dips are
not very marked, with the result that the elevation of any coal or any sandstone
layer does not vary much between the Cumberland River and the south limits of
the district, in most cases probably not more than 100 to 300 feet at the outside.

, ITARTLAN DISTRICT.

' GEOGRAPHY.

This district includes portions of Big Black and Little Black mountains and the
lower end of Ewings Spur. The mountains of this district are of the same
general type as in the two districts last described. The coal of this district can.
be readily gotten at from Cumberland River or from any of its three forks. The
coal in Big Black Mountain unfortunately dips into the mountain from both Poor
Fork and Clover Fork sides. Were it possible to work this coal in a single
body, it probably could be entered best from the extreme western end a short
distance above the mouth of Poor Fork toward Harlan. The coal on Little
Black Mountain can probably best be worked from Clover Fork, toward which
it dips in the neighborhood of Harlan, though farther eastward there is a dip
toward the east, makmg it desirable to attack the coal in that part of the
mountain from Jones or Yocum ecreeks. The southern edge of this district lies
nearly flat so that there the coals could be reached from the tributaries of Mar-
tins Fork. The coal in the end of Ewings Spur ‘can possibly best be reached
from Martins Fork more or less nearly opposite Harlan, as on the Cumberland
.River side it is dipping into the hill. Considering the elevation of the Harlan
coal, which is the principal coal here, it is possible that it could be reached at
its lowest point by means of low-level drifts canled in from Ages or English
creeks or Middleton Blanch farther east.

STRATIGRAPHY.

- - In this: region, in contrast with the one last described, the lower portion of
‘the stratigraphie column has been mainly depended upon for the correlation of
the strata in the various portions of the field. The key rock in this case has
been the Cawood sandstone. The Cawood sandstone outcrops in a small bluft at
the top of the point -immediately north of Harlan; from there it can be traced
up Clover Fork; where it makes very prominent cliffs -100 feet or more high
below Kitts Bmvnch and opposite Lick Branch; it passecs below stream level above
Jones Creek. In like manner it can be f‘mly well traced around to Poor Fork
and along the north flank of Big Black Mountain. South from Harlan it is not
as distinct in this area on Martins Fork as it is below Turtle Creek. It makes
bluffs on Martins Fork opposite Harlan and at other points along both banks of
the fork; it reaches nearly to creek level at several points near Farmers and
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COLUMNAR AND COAL SECTIONS, HARLAN DISTRICT.

Scales: Columnar sections, 1 inch=300 feet; coal sections, 1 inch=>5 feet. (For Harlan coal No. 9 see Pl 25, p, 160.) ’
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Enochs branches; and reaches creek level at the mouth of Turtle Creek, though
it keeps above cregk levgl through a large part of the Marting Fork district.
- Just 250 feet above this sandstone occurs the Harlan coal, which has an average
thickness of from 4 to 5 feet, and has been opened for local use in a large
number of places. The relation between this coal and the sandstone is shown in
a series of sections given on Pl. XXV. This constant interval has proved
helpful in making correlations at points where the sandstone does not make
visible cliffs. Above these two horizons, which- it is thought were clearly traced
all through the district, there were few things that could certainly be correlated.
The Wallins Creek coal met with in the last district is here found at only one
or two places, though a bloom of what was supposed to be this coal, taken in
connection with the coarse-grained or pebble-yielding sandstone about 300 feet
above, was thought to indicate the position and limits of the Catron formation.
Our data, however, upon the upper parts of the stratigraphic column were so
meager that little reliance can be placed upon the correlations from one point to
another. The mapping of the lines has been mostly based on the assumption of uni-
form intervals above the lines of the Harlan coal and Jesse sandstone. In general
the interval between the Jesse sandstone and the Cawood sandstone in this region
appears to be somewhat smaller than farther south or in the last-described district.
In PI. XXIV are-given three sections showing only the sandstones and coals; these
were compiled on several trips. On these sections the change in interval between
what was supposed to be the Wallins Creek coal and the Harlan coal is apparent.
On account of the rather high dips of the lower portion of the northern flank of Big
Black Mountain, some question is raised as to whether the apparent thinning of
the strata in that direction may not be due to the fact that the measurements there
along Poor Fork are all made across the dipping edges of the strata. However,
the best section obtained between the Wallins Creek coal, or more strictly a
bloom supposed to be at the level of that coal and the Harlan coal, was seen on
English Creek and Little Lick Branch of English Creek in such a position that
the two outcrops were nearly in the same line of strike. These sections show that
the intervals between the principal members and the thicknesses of the coal are

~ as follows:
General section compiled on Poor Fork.

Ft. in.
Sandstone; carries some pebbles, possibly corresponding to the higher gritty sand- -
stone found on Fox Knob of Wallins Creek district ... ... ..., 30 0
Interval ... .. i e e eme e eeeeo e —ns 340 O
Sandstone, Reynolds ....... ... . .. .. et 50 0-
Interval _ e 130 0
Sandstone, coarse grained; carries pebbles on English Creek, Jesse............_. 40 0
. Interval .. .. eeaa et 180 O
Coal bloom, Wallins Creek(‘?)... e e (?)
Interval .. ....... et eeeeeieiiaimega e 210 0
Sandstone, Slater ... . . ... e 50 0
Interval ... e emeeee e 140 O
075 2 2
Interval, gandstone ... . iiceeereemeetea e aaaaan 50 0
Coal. . e iieasaieceseeaceecacacececceeccecaanaaaan 2 0
Interval, mostly sandstone.....eecceecmeineiiniianicaniecccecriinenenantn 100 O
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Coal, KeIOKR - o o oot oo e e et . 2-6 0
Interval .._...__..... B g P P 60 0
07 1 UG p U Ap Y 1 6
Interval . .. e ieieemeeieeecaeecaaaaaaann 70 0
L0 Y
CInterval Lo R e 30 0
Coal, Harlan. ... ... .. ... ... R e P 4 0
Interval .. . ..iiii.... . e e eeeieteeeaiaaaaan 110 0
Coal.. ... ._........ e el e eemeameeecneeeemaeeeeeee maeaan
Interval .o et 80 0
Sandstone, cliff making, Cawood? _ . ... .. .. iiiiiiiiaaao. 50 0
Interval - i ieeeeeeeeetaaeaeaaieeaaana- 140 0
L1570 R :
Tnterval . ... o il P e e e e e e e eecaeceasaaenan 20 0
Sandstone, ciiff making. ... ...l 50 0
70 ) N
Interval ..o et 90 0
Sandstone, Yellow Creek - . i 50 0
17 R
Interval to top of massive sandstone. ... ... .. ... .. 40 0

As the rocks along Poor Fork in'many cases have dips of 830° to 40°, it
has been found a little difficult to correlate the different sections, so the above
general section is largely hypothetical. The section from thé 26-inch coal to
the Harlan coal was mainly obtained from Little Lick Branch of English Creek,

- except that the Kellioka coal, if exposed at all in this section, is represented by
- g 2-4£00t-coal. The exposure there is clean, showing mainly sandstones. '
-On Clover Fork no high dips are met with and the section can be compiled
“with much more certainty. The intervals between most of the members and the
thicknesses of the coals found are as follows: '

Skeleton section of upper members and coals on Clover Fork (compiléd).

. Ft. in.

Sandstone, Reymolds....... ... .. ...l 70 °0
Interval - ... . .l... e e 120 0
Sandstone, coarse grained, Jesse ....... e i 40 0
Interval, computed. ..o e 220 0
Coal, Walling Creek? . . .. ... it e eaa 70
Interval . o e eieeaaas 40 0
Sandstene, Puckett? ... . ... ... e . 30 0
Interval . ... R 110 -0
Sandstone, Slater?. .. ... ... . ool el eieaaaaa 50 0
Interval « i eeeeteaaeaaiiaaaan 200 0
70 1 2-3 0
Interval .. . . . iiiiill.. R 200 0
. = Coal, Kellioka ......oooo..ooo.oL... g 24 0
Interval .o e 100 0
Coal ... ..., e e et e e eeeiaaiaaeameeeteeaaoaaaaaaas -2 0
Interval . e e eeiecceaeaiec e cteeammammana 50 0
(1070 ) S 10
By Y A 20 0
(07571 W = -1 - P 46 0
Interval ... e e e eeeeemmeaieicaaaaaaas 30 0

C0al, DlOOM - « - o oo e o e e e e eammmm et e
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COLUMNAR SECTIONS (SELECTED), SHOWING RELATION OF HTARLAN COAL TO CawooD SANDSTONE.
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SECTIONS OF HARLAN COAL AND COLUMNAR SECTIONS, HARLAN DISTRICT.

Scales: Columnar sections, 1 inch=300 feet; coal sections, 1 inch=>5 feet.
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Interval .___..._.__. e eeaeean M 110 0
175 U P 10
Interval ..o e e e e e aaaean 40 0
107 ) I 1 7
Interval . .o e e 10 0
107 7: Y NP 2 6
Interval ... e cimeeeaeaaan [ 60 0
Sandstone, Cawood . ... .o oiiieoiiliiill] et 20-100 0
Interval, shale ... . ... .l el N 240 0
Sandstone in bed of Clover Fork at Harlan ... .. . . . .. ... ... .......

The following detailed section will give a better idea of the rocks immediately
above and below the Harlan coal. It was obtained in the Bakers Branch of Clover
Fork just southeast of Harlan:

Section 1 Baker Branch.

1\?‘?&3?1 . Stratum. Thickness. l\r’r;l’ég." Stratum. Thickness.
Ft. in. f Ft. in.
Sandstone, massive........... 20+ 0 ) Shale,drab ... ... . ....... . 5 0
Interval, hidden . ... _...__.. 10 0 1236 | Coal ... .. ... 11
Clay shale to sandy shale.____ 25 0 Fireclay,drab. .. ____.._.__.. 1 0
Shale, black ... ... ... ... 0 Sandstone._ ... . .. ... __.._. 2 0
{707 ) SR .- 8 Shale ... ... 3 0
1235 |{Clay, drab. .. . ... ... 23 Sandstone, masgive, - cross- .
T 1 : bedd_ed ............... SRER 445 0
Fire clay,hard,drab,andintef- Shale, drab .................. 100
val. oo 10 0 1164 | Coal, Harlan . ___.____..._.... 5 8
Sandstone, masgive, cross- Interval, hidden......_..__... 5 0
bedded..........oooooones 40 0 Sandstone, massive, cross-
Interval, hidden __........... 8 0 bedded ... ... .. ... 3 0
Sandstone, shaly, thinly lam- Interval, hidden.._..______... 10 0
inated..........coooocemens A8 Sandstone, brown, massive....| 5 0.
Olay shale................... 10 Sandstone, thinly laminated - . . 300 0
Sandstone, massive. ..__...... 7 0 Clay shale. ... ....... L 5 0

The scction farther up Clover Fork, about opposite the mouth of Jones Creck,
will give details from about the bottom of the last section for a short distance below.

Section on Clover Fork opposite Jones Creek.

l\;?égfl Stratum. Thickness. l\;gglgfl Stratum. Thickness.

Ft. in. Ft. in.

Sandstone, miassive ..._._.___. 40 0 Clay shale, light drab ... .__. 6 0

Shale ...... e 80 011176 { Coal .............. . 2 6

Sandstone, massive ...__...... 4 0 Clay, light drab..........___.. 83 0°

Clay shale, drab. .. ......_.._. 6 0 Sandstone, brown, massive ..._ 104- 0

Coal oo il 1 7 Interval to bottoms on Clover

Interval, hidden._............ 4 0 Fork. oo % 0
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o The section from the Cawood sandstone down is well exposed in the point
of the nose just north of Harlan. At that point it is as follows:

Section north of Harlan.

Ft. in
Sandstone, yellow massive, Cawood. ... ... ... . .. ....... 50 0
Shale, soft brown, running into sandstone toward the top -.....__....... ... ... 150 0
Shale, drab_ ... ... ... ..l., el e... 4000
Shale, black with thin platesof coal....___. s e e e 3
Coal e e 4
Clay, drab.. .. .coo.oooiii . e e e i 4 0
Shale, blue, to Harlan road. .. .. __.__. e e 30

The top of the sandstone supposed to be the Yellow Creek sandstone shows
about 30 feet lower down. 'The compiled section of Martins Fork, Turtle Creek,
"and other branches is as follows:

’

Skeleton section on Martins Fork and Turtle Creek (compiled).

Ft. 1.

Sandstone, Reynolds_ .. il 204+ 0
Interval. ..o il L1300
Sandgtone, Jesse _. ... 30 0
Interval. i 280 0
Coal, Wallins Creek. . ... ... .. ..... ... VO P S
Interval. ... ... O 420 0
“Coal, Creech (7). ... il SRR 2 9
Interval o il s ... 200 0
Coal, Kellioka ... iiiiiiiiiii... 2-3 0
Interval ... _..... . O 230 0
Coal, Harlan .. ... ...._x._............ FO 47 0
Interval | i 20. 0
Coal . il s 1 6
Interval . 140 0
Coal - ... . ... e e e e e e e 10
Interval . il 100 0
(0 -2 0
Sandstone, Cawood - . e 90 0

COALS.

On account of the excellent character, good thickness, and low position in
the mountains of the Harlan coal there has been little incentive in this and the
Martins Fork and Upper Puckett districts to explore. for the higher coals. All
of the present possible’ needs can be met from the Harlan coal, which usually
oceurs low enough in the hill to enable it to be readily hauled out. As a
consequence very few facings have been made on the higher coals, and unfor-
tunately few places were found in this district where the higher coals were
naturally exposed in the stream beds, so that our knowledge of these coals is
very fragmentary and may or may not-give an idea as to.the actual coal content
of the mountains. From the economic standpoint there are four coals, or
‘possibly” a fifth, which are or may prove workable—the Wallins Creek coal,
well up in the mountain top; a coal which may be the representative of the
Creech coal of Jackson Mountain, although it is much thinner here; the Kellioka
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coal, which locally is of good workable thickness; and the Harlan coal, which
alone makes this region one of great promise. Below the Harlan coal were seen
a few outcrops of coals, which in one or two places were of workable thickness.
In this and in the Martins Fork and Upper Puckett districts the Harlan coal
has been traced almost continuously by openmgs where SOCthllS can be measured,
usually not over 3 or 4 miles apart..

COAL OF. HHANCE FORMATION.

In this district almost no coal of workable thickness was found below the
Harlan coal. The best exposure was on Clover Fork, nearly opposite the mouth
of Jones Creek (1176). The coal here showed a thickness of 30 inches, with a
shale roof. A large number. of points gave coals of from 1 foot to 18 inches.
On the whole, the evidence did not bear out the idea that in the presence of the
Harlan bed any ot the coal below will be meed or may be considered as
workable, _

COALS OF MINGO FORMATION.

IIARL AN COAL.

For a type locality of this coal bed we may take the (neen Jones bank, or
the Baker and Cornett, or the G. A. S. Kelly banks, all of which are just across
Clover Fork from Harlan and all of which are upon the same seam. At the
Green Jones bank (1162) there arc several old openings from which the coal has
been worked for some time. The coal shows an upper bench of from 3 feet
10 inches to 4 feet 4 inches. This bench alone is worked. Seven inches lower,
the parting being shale, is a lower bench which runs from 12 to 14 inches thick.
Over the coal is 1 inch of shale, then 1 inch of bony coal with shale roof above;
5 or 6 inches of the roof is draw slate, which does not always come down ;
5 fecet above the coal are 12 feet or more of massive sandstone. The lower
bench would be taken out in entries. On the Baker and Cornett place (1164),
which is but a short distance from the former, the coal shows almost exactly
the same conditions of thickness and parting. The parting here is soft clay; the
roof (shale) is 10 feet thick and good. A few inches tend to come down in
spots. It is said that only an occasional plate of pyrite is met with in the mine.
The floor is hard. At the G. A. S. Kelly opening (1165) the top bench is 4
feet 3 inches thick, the clay parting has thickened up to 18 inches, and there is
14 inches of bottom coal. The top 3 inches of coal is dry and splinty; above
the coal are 6 inches of black shale, and from 1 to 2 inches of coal, 6 inches of
black shale, and 4 feet of clay shale to the bottom of a massive sandstone.
The lower bench here is not mined. The coal is reported very hard, béing shot
on the solid as a rule, it is sometimes undercut for a foot or two. Butts run
S. 40° W. The roof is a soft, spongy shale, which tends to fall on weathering.
It has generally been believed in this region that about 100, feet lower is another
coal 4 feet thick. This belief seems to be based on the fact that on .the north
side of Clover Fork the Harlan coal bhas no bottom bench, or else the bottom
beneh is so far separated from the main bench as not to be distinguished, while
the general dip into Big Black Mountain has carried the coal 100 feet lower.
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The uppermost opening at which this coal was seen was near Kellioka post-
office (1218), in the same ravine in which the best section of the Kellioka coal
was found. The coal shows a total thickness of 61 inches, with a T-inch parting
2 feet from the top, and a 3-inch parting 1 inch from the bottom. The roof is
shale that is 6 feet or more in thickness. In Canoe Hollow of Poor Fork (1208)
the seam has a total thickness of 6 feet 3% inches and occurs in two benches, 30
and 39 inches thick, separated by 64 inches of clay. This is on the John Sargent
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F16. 13.—Map of Harlan coal in Harlan, Martins Fork, and Upper Puckett districts.

place. On the Nolan place (1207a), a little above the mouth of English Creelk
on Poor Fork, the coal shows a bottom bench of 4+ feet, with 1} inches of
coal one-fourth inch above, and a thin streak of coal 2} inches above that. For
a roof there are 8 feet of shale under a sandstone. On Little Lick Branch of
English Creek this coal shows a main bench of 4 feet 4 inches, with 1+ feet
of coal 2 feet 6 inches helow (1222). The roof is a sandy shale 8 fect thick and
is overlain by sandstone. Some distance lower down Poor Fork (1202) a poorly
faced opening showed 4 feet of solid coal. It was reported at this place that 90
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feet above was a 6-foot coal, with 8 inches of shale 4 feet from the top. This
was said to be the Green Jones coal. We are inclined to think again that this
was purely an inference from the supposed relationship of the Harlan coal as
exposed on the two sides of Clover Fork. It has 20 feet of shale above and
50 feet of massive sandstone beneath. One opening on this coal was found on
the nose of Ewing Spur, which extends into this district (1233). . The coal here
showed a thickness of 46 inches without partings, and has a sandy shale roof.
It is approximately 430 feet above Cumberland River. On the north side of
Clover Fork the first opening above Harlan is on the Turner place (1198). The
coal shows a thickness of 4 feet without partings; the roof is composed of 10
feet of clay shale overlain by massive sandstone. Below the coal are from 8
to 18 inches of clay and sandstone, indicating that the lower bench on the
south side of Clover Fork is entirely wanting here. The coal is approximately
250 feet above the Cawood sandstone; it agrees in this respect with the coal at the
Green Jones opening, and at most of the openings seen in this and the two districts
next deseribed. Several openings made at this point show that the coal dips
rapidly to the northwest into Big Black Mountain. Between the extreme openings
there is a dip of probably 40 feet, and the northernmost entry had to be abandoned
on account of the water accumulating at the face. In the next ravine to the east,
in an opening on the James Huff place (1188), the coal shows a thickness of 46
" inches, including 1 inch of bone and coal 3 inches from the top. There are here
only 8 inches of shale between the coal and the massive sandstone roof. On the
Sherman Farmer place (1185) this seam shows 4 feet of solid coal with shaly sand-
stone roof. The roof appears to be hard, though from 1 to 6 inches come down
in the entry. The floor is drab fire clay, appearing to be soft where wet. The
coal at this point is lowered to the road by a chute having 370 feet vertical fall.
On the Jesse Gilbert place (1183) the coal is 4 feet 2 inches thick without partings,
and is immediately overlain by 254 feet of massive sandstone. There is about
50 feet of massive sandstone close beneath ic. Traces of coal were found about 30
feet below which suggested the possibility that the lower bench on the south side
of Clover Fork might have become separated from the main bench by that distance.
On the Harris place (1181) 3 feet 4 inches of coal were seen, the bottom not being
exposed. There are here 2 feet of clay shale between the coal and the shaly
massive sandstone above. Two openings have been made on Ages Creek. At
the Lloyd Ball opening (1197) 42 inches of coal were seen, over 8 inches of fire
clay, and 15 feet of shale. At the John Grill place, on the left-hand fork (11983),
the seam showed 45 inches of coal over 7 inches of badly weathered splinty coal;
3 feet of shale come above the coal, and 8 inches of clay come hetween the coal
and the sandstone floor. At the W. M. Smith place (1180) the coal shows a thick-
ness of 4 feet 3 inches with 24 inches of bone T4 inches from the top. The roof
. here seems good, being composed of 4 feet of shale under a brown sandstone; 3
inches of it may come down, and the 6 inches above that has a clay streak at the
top that in places may soften letting that additional 6 inches down. The floor is
1 blue clay and solid. The coal in the mine appears dry, bright, and fine. The
faces run N. 35° W. On the Sam Middleton place (1179) the bed has a total
thickness of 4 feet 8 inches, but here shows two partings, a 1-ihch parting 14
41—No. 49—06——13
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inches from the bottom and a 1-inch parting 10 inches higher up. The roof is a
drab clay shale for at least 6 feet. On the Wright Kelly place on Bailey Branch
of Clover Fork (north side of Clover Fork just east of edge of area mapped)
(1171) the coal has been mined and several sections give a variety of measure-
ments. There is a main parting of 7 to 12 inches at 19 to 21 inches from the
bottom. This lower bench in some places shows an inch of clay 2 inches from the
top. The top bench of coal carries two partings and is divided into three more
or less nearly equal parts. The upper bench in different measurements varied
from 114 inches to 17 inches, the middle bench from 15 inches to 17 inches, and
the lower part from 9 inches to 14 inches. The partings between these three
benches are all quite thin, ranging from one-eighth to one-fourth inch. There is
6 feet of light-drab shale between the coal and the overlying massive to laminated
sandstone. The floor is of clay. On the south side of Clover Fork no exposure
of this coal was seen on Yocum Creek, which empties into Clover Fork just east
of the area mapped. On Jones Creek one opening (1195) on this coal showed a
total of 53 inches of coal, including one-half inch of shale at the top, the coal
being in two main benches separated by 7 inches of fire clay. The upper hench
is 25% inches thick, including 1 inch of hone 6% inches from the top. The lower
bench is 204 inches thick, including 3 inches of splinty coal at the top. Below is
14 inches of shaly carbonaceous clay parting, then 3 inches of splinty coal, a
knife-edge parting of shale, with 13 inches of coal below. The roof, as far as seen,
is a sandy gray shale with hard sandstone just above. The floor is fire clay, with
hard sandstone immediately below. On another point in this creek (1193) 26 inches
of coal were seen which seemed to occupy the stratigraphie position of the Harlan
coal, being overlain and underlain by a cowmparatively thick sandstone. On the
Gabe Turner branch of Clover Fork this coal has been opened on the M. B. Smith
place (1166). There are here about 40 inches of coal, with 1 inch of bone 4 inches
from the top. Over the coal are from 15 to 17 inches of clay and shale, the latter
of which is carbonaceous. From .3 to 4 inches of clay overlie that, with a shale
roof above. The floor is fire clay. The faces run in a general way northeast and
southwest. On Kitts Branch Messrs. McCreath and d’Invilliers report this coal
(1238) as 4 feet 4 inches thick, with 1 inch of bone coal 5 inches from the top,
with a shale roof. ‘ ’

The coal at the Kelly, Baker and Cornett, and Green Jones openings has
already been described. Passing up Martins Fork it is exposed at the Skidmore
opening (1160). The coal here measures from 3 feet 4 inches to 3 feet 8 inches,
and is overlain by 20 feet of laminated to massive sandstone. Below is 1 foot
of shale. 1t is reported that there are 18 inches of coal below that. On Farmers
Branch of Martins Fork this coal has been mined on the W. C. Farmer place
(1142). The coal here measures 4 feet 104 inches, with 1 foot 6 inches of coal
reported 1 foot below the main bench; below the coal are 24 feet of clay shale with
204 feet of shaly laminated sandstone above. The coal here has an actual eleva-
tion of 1,586 feet above tide. On Osburn Branch the coal has been opened upon
the D. S. Farmer place (1139). As well as could be measured here, it is 4 feet
5 inches thick. There is 9 inches of shale here between the coal and the sand-
stone above. On Turtle Creek (1133) this coal has been opened on the Stephen
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Osburn place on the left-hand fork. There is 3 feet 8 inches of solid coal with.
a solid sandstone roof. Twelve feet below an 18-inch bench of coal is reported.

Examining these sections as a whole as presented on Pl. XXV, page 160,
and omitting the coal below the parting, it will be seen that this seam shows
nearly everywhere a solid bench of coal dvel'aging about 4 feet thick, and rang-
ing from 3 feet 4 inches to nearly 5 feet in thickness. On the whole, it may be
called a solid 4-foot coal. Its position between two massive sandstones assists in
its recognition and makes more certain its correlation. As seen in the sections
described above, an overlying sandstone is usually less than 3 feet above, and
averages probably less than 1 foot, while in a fair percentage of the mines
there is no shale hetween the coal and the sandstone roof. Where the shale is
thin, it is probable that in extensive mining it would have to be removed, or it
cou]d be held up only with difficulty. Contrary to the expcrience in such cases,
usually the coal where immediately overlain by the sandstone does not show an
appreciable thinning, the greatest thickness measured for the single bench having
been under a sandstone roof without intervening shale. It may, therefore, be
judged that such a sandstone roof would be of excellent quality and present a
smooth and even surface. In most cases it is probable that the lower bench of
coal, where it exists, will not be mined, though it can not be asserted that it
will not be, when mining is begun on a commercial scale. This lower bench is
not taken in any of the small country banks at presemt operating. The character
of this coal in this distriet is shown by the following analyses:

Analyses of Harlan coal in Harlan district.

Fb%e‘glf:ar- Vdorlgct;lr%gg: Moisture, Ash. Sulphur. | Color of ash,
Per cent. LPer cent. Per cent. Per cent. Per cc‘nt.‘
A (L188) - eoecemecee e 55. 971 38.124 2.176 | 3.100 0. 629
B (1180) o oo 54. 688 38.132 1.428 4. 680 1.072
C(1171) i, 48.880 33.510 1.470 | 14.910 1.230
D (W78 52.660 | 37.504 | © 1.376 |  7.470 .990
E (1165) e oe s 56.402 | © 38.626 1.814 | 2.920 .738
F(1142) oo 56. 751 38. 200 1.440 | 2.960 . 649
G (1188) oo 56. 812 37.980 1.490 | 2.870 , 843
H oo 55.200 | 39.980 | 1.350 |  2.680 .790 | Reddish
gray.
T (L197) ool 53.572 36. 869 1.544 | 6.740 1.275 | Cream.
J(1238) oo JUSONN .| 52.065 | 34329 7.886| 5.125 .595 | Do.
K (1162)...... R 57.674 | 86.993 1.700 | 2.870 .763 | Brown.
L (1238) ceneemocen et 59.60 | 85.70 1.70 3.00 .750 |Lightbuif.
M (1360) o ooieeeniemieannns S 60. 08 31.26 5.20 3.46 .618 | Do. -
MeAN - oemeee e 55.4114-| 36,707 2.313 |  4.829 0. 841

A to G are by Andrew S. McCreath from samples taken in 1902.

H to K are by MecCreath from samples obtained by McCreath and d’Invilliers in 1887.

L and M are by Robert Peter from samples. by P N. Moore and A. R. Crandall from the chemical reports of the
State Geological Survey.
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James Huff place above Harlan (1188).

. William Smith place on Clover Fork (1180).

Wright Kelly place on Bailey Branch; sample is of the upper bench (1171).
Wright Kelly place on Bailey Branch, lower bench of coal (1171).

G. A. 8. Kelly place opposite Harlan (1165).

W. C. Farmer place on Farmers Branch (1142).

. Stephen Osburn place, Turtle Creek (1133).

Pennington place nearly opposite the mouth of Kitts Branch and Clover Fork,
. Ball place on the right-hand branch of Ages Creek (1197).

J. B. Howard place on Kitts Branch (1238).

. Green Jones bank just south of Harlan (1162).

J. C. Howard bank, 1 mile above Mount Pleasant, probably on Kitts Branch (1238).
Skidmore Creek of Marting Fork, possibly the same as (1160).

"
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In comparing these analyses with those obtained in districts where active
mining is going on, it must be remembered that the majority of these samples
were obtained close to the outcrop, and the coal in most places is in a more
or less weathered condition. In some cases, as shown by the high percentage of
moisture, the coal was very much weathered, and no judgment could be made of
‘its coking qualities. As far as the laboratory tests of the coke go, most of the
recent, sarnples appear to show this coal to produce a fair coke with a tendency
toward a granular structure. It yet remains to have actual test made of the
coal from one of the mines that have been driven back beyond the zone of-
weathering. Only such a test will give a fair idea as to the coke-producing qualities
ot this bed.

" KELLIOKA COAL.

This coal is named from Kellioka, on Poor Fork. In Long Hollow (1212) it
shows a bottomn bench of 43 inches with four thin unworkable benches above;
5 inches above the main bench is a 4%-inch bench of coal, then over 7 inches of shale
come 6% inches of coal; 22 inches above that is another 6-inch bench of coal, while
the top 2-inch bench of coal is 8 inches higher. Above the coal is 5 feet of sandy
shale with sandstonc over that. Only the lower bench of coal can be worked here.
At the other opening in this neighborhood (1220) the lower beunch is 4 feet thick—a
good bright coal. Above that is 1§ inches of bone overlain by 3 inches of coal and
another inch of bone with 5 inches of coal above that. Seventeen inches farther up
is a 3-inch bench. The roof consists of 4 inches of sandy chip shale overlain by
thin-bedded shaly sandstone. In this case the workable coal might be limited. to a
48-inch bench unless the streaks of bony.coal above prove to be of good enough
quality not to injure the value of the coal. On Frank Branch of Yocum Creek, on
the J. N. Little place (1169), just east of the eastern edge of the area mapped, this
seam shows 47 inches of solid coal. It is there 225 feet above the Harlan coal. On
Jones Creek of Clover Fork, on the William Turner place (1192), this coal shows a
thickness of 45 inches without partings. On another branch of Jones Creek (1194)
24 inches of coal were seen at this horizon, the lower 6 or 8 inches being splinty.
Reports and the length of the posts seen indicated that the coal here, all told, was
5 or 6 feet thick. In the section given—Bakers Branch, on Clover Fork above the -
Baker and Cornett opening—the 32-inch coal occupies about the position of this
horizon (1235). On Turtle Creek 270 feet above the Harlan coal a thin coal was
found on Frank Hawl’s place under a sandstone which causes a waterfall in the bed
“of the creek (1128). The main hench of coal -here is 26 inches thick; 20 inches
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above are 6 inches of coal, with- a 1-inch parting of black shale 1 inch from the
bottom. - Over the coal are 14 inches of black shale and 20 feet of sandstone. Until
more exploitation has been done on this seam it is difficult to say how regular it will
prove or how large an area of workable coal it will yield. The evidence, however,
is sufficient to indicate that some workable coal, possibly a large amount, exists at
that horizon. The following analysis of this coal was made in 1886 from a sample
obtained by Messrs. McCreath and d’Invilliers:

e

Analysis of Kellioka coal from Frank Branch of Yocum Creek.

Per cent.
B 0 U1 4 R - 1.598
Volatile combustible matter .. ..o . il 38, 457
Fixed carbon .. .- 57.339
Sulphur - e 671
Ash (color, brown) ... .. ... ... e e e e e e e 1.394

This analysis shows an unusually fine coal at that point, though, as in similar
cases, it is hardly safe to judge of the average quality of the coal from a single
analysis. The ash here is exceptionally low, and the percentage of sulphur is below
the average. The fixed carbon is a little above the others. Itis said that a prelimi-
nary coking test of this coal was made in a small brick oven at the mouth of Frank
Branch, and some remnants were seen by Messrs. McCreath and d’Invilliers and
reported by them as of excellent character but imperfectly burned. Three feet
from the bottom of the coal analyzed occurred 4 inches of dark-gray splinty coal in
thin layers, such as in many of our samples is deseribed as bony coal. The analysis
indicates that in this case at least this splinty coal is equal to the rest of the coal in
quality, and probably the same is true in a great many other cases.

CREECH (?) COAL.

. *
As indicated in the skeleton sections already given, from 300 to over 400
" feet above the Harlan coal occurs a coal that is slightly thicker than the minimum
workable thickness. This varying interval leaves it questionable whether the
various coals so correlated really belonged to the same bed or not. As the change
in interval corresponds to the somewhat similar change in interval from Little
Black Mountain toward Poor Fork, it is assumed that there is probably at about
this horizon at least one coal that may be considered to be over 2 feet thick and
ranging in places up to 3 feet thick. On Poor Fork this coal showed a thickness
of 2 feet 2 inches on Little Lick Branch of English Creek (1225). As it is
immediately overlain and underlain by sandstone, it can hardly be accounted a
workable coal at that point. It there lies 350 feet above the town coal. The coal
at about this' horizon, as found on Jones Creek of Clover Fork, on the William
Turner place (1191), shows an upper bench of 36 inches of splint coal, then
1 inch of bony shale, and 2 inches of clay to 8 inches of coal at the bottom. The
floor is fire clay, and above the coal there are 4 inches of shaly clay below 5 feet
of blde sandy shale, with massive sandstone above. On Frank Branch of Yocum
Creek, at an elevation of 430 feet above the Harlan coal, is a facing of a coal on
the C. Slemp place (1170). This showed 2 feet of coal, 7 inches of dark-drab clay,
1% inches of coal, 2 inches of dark-drab clay, and 4 inches of coal at the bottom.
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The roof is drab fire clay. Above the coal come 3 inches of black cannelly shale,
then 10 feet of sandy shale, with 10 fect of shaly sandstone above. On Farmers
Branch of Martins Fork, at an elevation of 425 feet above the Harlan coal, is a coal
measuring 33 inches, without partings. It immediately underlies sandstone, and its
actual elevation is 2,011 feet above tide (1145¢). An analysis of a sample of 'this
coal, obtained at this opening on Farmers Branch of Martins Fork, is as follows:

Analysis of Creech (2) coal on Farmers Branch of Martins Fork.

Per cent.
MoOSbUTe - - oo 1. 520
Volatile combustible matter ... ... .. 40. 240
Fixed carbon o ... eeeaas 51. 383
Sulphur e 1.757

ASD L . e e, 5.100
COALS OF CATRON FORMATION.

WALLINS CREEK COAL.

No outerops of this coal were seen in Big Black Mountain, though its hori-
zon was thought to have been found on the mnorth side of the mountain at a
level where coal blooms occurred at frequent intervals. These were traced some
distance in the hope of finding a natural exposure, but without success; the line
was marked by a line of springs. On the north side of Little Black Mountain
Messrs. McCreath and d’Invilliers reported this coal as having heen exposed in
Kitts Branch of Clover Fork at an elevation of 1,200 feet above Clover Fork.
There the section (1237) shows 74 feet of coal, including a 6-inch clay parting
3 feet 8 inches from the top and a l-inch shale parting 8 inches lower, with 3%
inches of coal and bone immediately below that, and a 1-foot shale appearing
1 foot 2 inches from the bottom. The roof 'here is shale. The only other
exposures on this coal were two openings on the Taylor Low place near the head
of Turtle Creek. At one of these openings (1126) the coal showed a total of
51 inches, including a #-inch parting 15% inches from the top, a $-inch shale
parting 8 inches lower, a 1-inch clay parting 3 inches below with a clay parting
14 inches thick 4 inches lower, a 2-inch clay parting 7 inches lower, and still
lower a #-inch shale ‘parting 4 inches from the bottom. The roof was not
exposed; the floor is fire clay. The butts of the coal run S. 20° E. The other
opening (1129) shows a total thickness of 564 inches; it shows 1 inch of clay 2
inches from the top, one-half inch of clay 26 inches lower, one-half inch
of bony coal immediately below that, and 11 inches lower comes a 1}-inch clay
parting, with 1 inch of bony coal 3 inches from the bottom. This coal has an
actual elevation of 2,443 feet. According to these sections this coal does not
compare in workability with the Wallins Creek coal in the district last described,
though a better knowledge of it may show a large amount of workable coal. The
quality of this coal is indicated by two analyses—an analysis of the Kitts
Branch coal sampled by McCreath and d’Invilliers and an analysis of the coal at
1126 sampled in 1908.
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Analyses of Wallins Creek: coal.

) 1237 (Kitts |1126 (Turtle

Branch), Creek).

Per cent. Per cent.
Moisture. .__... TN 7.102 2.910
Volatile _combustible matter_ . __..._. e e e e e e a———aan 34.028 33.610
Fixed carbon _....._.... PO SR 49.144 | 45.195
SUIPRUL - - - o oo e e e .846 .765
AN e 8. 880 17.520

The sample of 1196 was taken between the top of the 154-inch bench and
the bottom of the 7-inch bench, so that it inecludes the £-inch clay parting,
3-inch shale parting, l-inch clay parting, and 14-inch clay parting. This fact
doubtless accounts for the high percentage of ash; otherwise this analysis indi-
cates a good quality of coal. The high percentage of water in the Kitts Branch
analysis is probably due to the weathercd condition of the coal at the time the
analysis was obtained, and the high ash in that analysis Mr. McCreath thinks
may be in part due to the fact that the coal there was somewhat mixed with
mud seams at the outcrop. On the whole, neither of these analyses is to be
considered as representative of what this bed will yield on an unweathered face
and where not so badly split up by partings.

SUMMARY.J

Summary of coals of Harlan district.

Number of coal beds found ....... ... ... 18
Total thickness of coals o .. ... ... feet. . 204-
Number of coal beds of workable thickness 24 feet. ... ... .. . ... ... 6
Average thickness of principal workable coals. ... ... ... _ .. ... ... feet. . 4
Total thickness of workable coal beds. ... . . iiiiiiiiiiaas do... 14
Greatest thickness of single coal bed measured ... ... . ... .. ... ... ... do... 84
Greatest thickness of coal in single bed measured. ... ... . ... .. ... ________. do... 5%
Approximate area underlain by workable coal .. ... ... ... ... ... square miles. . 25
Available coal in district. o ..o tons.. 150, 000, 000
Wallins Creek. Kellioka. Harlan.

Approximate elevation ...___....... - ...feet above tide. . 2, 500 1, 850 1, 600
Thickness: s

Greatest . ..._............ e L feet ‘ 7 8% oo,

AVEIAZE « oo e e e do... 5% AR |

Least ______________ e e e aaaaaenn .do.. ‘ 41 2
Average thickness of workable coal............__._. do. 3% 3% 4
Number of MeaASUrements - - . - - v ovoeoeemooaceeeeenn. 3 7 27+
Areaofseam....._......:....L..._. .............. acres. 4, 000 5, 000 16, 000
Total coal peracre .. ....occcoemniiaanaaaiann-. tons 9, 000 7,000 6,560
Available coal peracre_ . .. ... ... do. 5, 000 4,000 5, 500
Coal available in district .. ... ... do.. 20, 000, 000 20, 000,000 { 88, 000, 000
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STRUCTURE.

The principal structural feature of this district is the syncline running through
Big Black Mountain. At all points where the rocks on the Poor Fork side of this
mountain were examined they dip to the south. This dip becomes more pronounced
as the channel of Poor Fork is approached, so that at many points along the bank of
Poor Fork it is from 30° to 40°. Southward toward the mountain this dip decreases
rapidly and probably changes to a north dip under the crest of the mountain. On
the Clover Fork side the rocks show a corresponding but opposite northward dip.
This is very noticeable at the Turner opening already mentioned or in comparing the
elevation of the Harlan coal on the north side of Clover Fork with its elevation on
the south side. In the southern part of this district the exact structure is very
obscure as the dips are very light. KElevations on the Harlan coal in the southern
part of the district run within a few feet of 1,600 feet above tide. Up Clover Fork
toward the east the rocks have a noticeable dip, bringing the Harlan coal at the
eastern edge of the district more than 200 feet below its elevation at Harlan. On
account of the high dips on the north side of Big Black Mountain the elevation of
the Harlan coal varies with its distance horizontally from the crest of the moun-
tain, It is safe to say that most of the streams cross its horizon on that side of the
mountain at an elevation of about 1,600 feet. English Creek, because of cutting
near the crest of the mountain, is crossed by the horizon of the Harlan coal at an
elevation below 1,600 feet, and the elevation of this coal on the projecting headlands
facing Poor Fork would be much higher. Near Harlan on the north side of Clover
Fork this coal is alittle below 1,600 feet in elevation, probably reaching 1,600 feet
on the north side of Clover Fork between Kitts Branch and Ages Creek. At Ages
Creek it is below 1,600 feet. Opposite Gabes Branch it has descended to 1,550 feet;
on Jones Creek of Clover Fork to 1,500 feet; on Bailey Branch of Clover Fork just
east of the border of the map to 1,460 feet; on Frank Branch of Yocum Creek just
east of the map to 1,430 feet. From the Skidmore bank of Martins Fork to the
Osburn bank on Turtle Creek the coal continues at an elevation of almost exactly
1,600 feet, there being a large area to the south of this where the coal lies nearly flat.

- MARTINS FORK DISTRICT.
GEOGRAPHY.

This district lies in the southeast corner of the drea examined, its boundary on
the north running along Martins Fork to the mouth of Turtle, then up Turtle to
the crest of the mountains and along that to the edge of the area mapped. On
the west the boundary extends along Catron Creek, up Upper Double Branch, and
straight over Martins Fork Ridge to Martins Fork.. The valley of Martins Fork
is the dominant feature, all of the drainage running into that stream. Martins
Fork rises at the northwest corner of the district, and, after many windings, leaves
the district at the southwest corner. Ridges and valleys are similar in character
to those of the district last considered. Grays Knob (3,354 feet) is a conspicuous
landmark in this district and Grays Knob Spur furnishes the largest body of coal.
Crummies Creek flows in a narrow gorge near its mouth, but where it is above
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the horizon of the Cawood sandstone its valley is broad and flat. Above Cawood,
Martins Fork for some distance cuts an unusually narrow channel, doubtless due
to the fact that it is cutting through the Cawood sandstone. All of this region
can be readily reached by railroad transportation either up Catron Creek or up
Martins Fork and its branches, Turtle Creek, Crummies Creek, Bobs Creek, and
others. At present there are no transportation facilities in thls district, nor are
any projected so far as known for the immediate future, notw1thstand1ng the fact
that our knowledge of the coals indicates this to be one of the most valuable

parts of the field.
" STRATIGRAPHY.

It is believed that the stratigraphy of this district has been worked out with
some degree of satisfaction, due to the fact that the Cawood sandstone, which
has its type locality at Cawood. post-office, at the mouth of Crummies Creek, is
above the main lines of drainage all through this district. It is accompanied by
the Harlan coal, which lies about 250 feet above it and maintains a more or less
uniform thickness of about 4 feet.” About 250 feet above that again is the Kel-
lioka coal of irregular, but often considerable thickness. These three horizons,
which are traceable through most of the district, tie together the stratigraphy of
the rocks near drainage. In the hilltops occurs the Wallins Creek coal with a
thickness of 6 to 9 feet, and with sections that in one or two places are so nearly like
the sections on Wallins Creek as to leave little doubt as to its correlation. - Below
the Wallins Creek coal in this district are two cliff-making sandstones, the upper
" of which is believed to represent the Puckett sandstone and the lower to be the
Slater sandstone. The Puckett sandstone lies at approximately the same interval
below the Wallins Creek coal as in Reynolds Mountain, while the Cawood sand-
stone is ncarly double that distance below the Wallins Creek coal. On Grays
Knob Spur the Slater sandstone is much the more prominent. It makes a rather
prominent waterfall on Mill Branch of Martins Fork and around the headwaters of
Pounding Mill Branch of Slater Fork, where it presents a thickness of 100 feet
in places. TIts type locality is on the west side of Grays Knob Spur, and the
name Slater has been given to it from its occurrence around Slater Fork of
Catron Creek. The Reynolds sandstone and Jesse sandstone are both recognized
in this district. The Reynolds sandstone is quite prominent in the Little Black
Mountain, where, on the ridge between Little Creek of Crummies and Jones
Creek of Clover, it forms prominent cliffs, and is known as the Pilot Rock.

On Grays Knob its cliffs are not specially dominant over some of the other
sandstones. The Jesse sandstone does not, as a rule, develop the characteristic
coarse-grained conglomeratic facies. . Near the headwaters of Turtle Creek the
surface was strewn with pebbles of this character at about the horizon of the sand-
" stone, but no outerop of the sandstone itself was recognized. It is seen in place
carrying pebbles on the Crummies Creek side of the ridge. At the head of Catron
Creek again just off from the edge of this district it is quite chamcteustlcally
developed The Puckett sandstone, while a cliff-making sandstone in this district,
does not usually appear to be more than 25 to 40 feet thick. The Cawood bandbtone
and the Harlan coal are the key rocks for this district.
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The two sections given on Pl. XX VII, page 172, are from Grays Knob and Crum-
mies Creek. The one on Grays Knob is compiled from two climbs of the Knob
from Bobs Creek, including the coals found on lower Bobs Creek, certain coals found
in Pounding Mill Branch of Slater Fork of Catron Creek, and coals and sandstones
on Mill Creck. Difference in total length of -the two sections would suggest errors
either in the corrclation of the rocks or in the barometric readings of intervals.
However, the two sections have been carefully adjusted to the total elevations
of the mountain tops at the two upper limits, and the level of the hasal sandstone
at Martins Fork. The sandstones at the base of the section are the same, both
oceurring-at Cawood, one at the mouth of Bobs Creek and the other at the mouth
of Crummies Creek. The Grays Knob section is as follows:

Condensed section on Grays Knob.

Ft. in.

Interval, mostly sandstone ... ... ... .. iiiiiiiaa-. 400 0
Sandstone, Reynolds_ ... iiiiiiiiiaaaal 50 0
Interval . .. e L 110 0
Sandstone, Jesse. .. ... ... .. s .. P, 70 0
Interval. o e eieaae- 80 0
Coal, Smith 11-foot, reported ... . i ieieieaan 13 0
Interval . e e iiiaan 90 0
Coal, Wallins Creek .. .. .. ... i i 9 0
Interval oo iiiieiiaiia- e e 80 0
Coal, bloom .« .o iaieee e
Interval ool ciiiiieiiacca..i.. 4000
Coal, bloom .. ... ieiiiiial iaie.
Interval . . oL 45 0
(05 ) b}
Interval i iiieeaecaea- 10 0
Sandstone, Puckett. . i iaieana 30 0
Interval ... ... oLl e 140 0O
Sandstone, Slater - ... il 100-60 0
Interval « . e 100 0
Coal ool e e e e e e 1 6
Interval .« e 20 0
(1075 U 1 6
Interval ..ol 30 0
1870 ) 5
Interval oo el 110 0
R 7 3 4
Intérval ... ... e e e e ceaeecoaan 60 0
Coal, Kellioka . ... .. e «6 0
Interval L. e eeaiaaeaoool 220 0
Coal, reported ....._....... ... e el 3 0
Interval ...l 60 0
Coal, Harlan. ... il 4 0
Interval . el 110 0
1 1 8
8 4753 ) 140 0
) S S 2 9
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. Ft. in
Interval . oo i T e 25 0
Coal _............ e e e et e e e em et ea e c e 9
Sandstone, CAWOO « .« o o lm oo ettt el 80 0
Condensed section on Crummies Creek.

Sandstone, Reynolds, “Pilot Rock’ ... . ..o oLl e 80 0
Interval L e e eeieiiaeeaioaaaaan 140 0
Sandstone, finely conglomeratic, Jesse - .. ..o oo o ...l 20 0
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COALS.

The principal coals of this district are the Smith 11-foot coal reported on
Grays Knob, the Wallins Creek coal, which was measured at a number of points,
a coal above the Kellioka coal, the Kellioka coal, a coal a short distance above
the Harlan coal, the Harlan coal, and from one to three coals below the Harlan
coal whose stratigraphic correlations are not entirely clear.

COALS OF HANCE FORMATION.

In this district practically all the coals exposed in the Hance formation come

- above the Cawood sandstone. At several points these coals have a thickness of

8 feet and over, but as a rule it was not possible to correlate any of these over

any broad horizon, so we can not assert the workability of any of these over any
large area in the district. It will be convenient to consider them by localities.

On Catron Creek a coal, which ranges from 18, inches to 2 feet, is practically

200 feet below the Harlan coal and between two massive sandstones. This coal

can be traced up Slater Fork from above its mouth nearly to the mouth of

Pounding Mill Branch. Below the mouth of Slater Fork it was thought that

this coal was seen at two or three points. Its greatest thickness showed on the

west side of Catron Creek, on Enoch Branch, and will be considered under the

description of the next district. On Mr. G. W. Aeger’s land, on Fee Branch of

' Catron Creek, a 28-inch coal was found, with a knife-edge of clay 8 inches from the
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bottom, at a barometric elevation of 1,435 feet, Over it is 6 inches of shale and
- sandstone (1021¢). An analysis of this coal is as follows:

Analysis of coal on George W. Aeger’s place.

Per cent.
MoiSture . .ovcece oo ce e icceeeee s e e e caeareaa——- 1.794
Volatile hydrocarbons. - ... . e eeicaeieaaaaa 36. 786
Fixed carbon .. e 57.639
7 X ¢ Y 2. 920
Sulphur . (e e imemiimemeaaeaoo . 861

Other coals less than 1 foot in thickness were seen below the horizon of this
coal. Two coals were seen on Grays Branch; the lower one, 8 inches thick -
and at an elevation of 1,320 feet, appeared to be 50 feet above the top of the
Cawood sandstone; the other coal, 20 inches thick, was 60 feet higher. On the
north side of Martins Fork opposite this, coals at probably the same horizons
show, the upper of which at one point was reported to be 30 inches thick. ‘

A short distance below the mouth of Bobs Creek, on the Steven Cawood
place, on the west side of Martins Fork (1029), a coal has been opened at apparently
the horizon of the lower of the last two mentioned coals. At this point, however,
it shows ‘two benches, of which the upper is 2 feet 5 inches thick and the lower
21 inches thick, separated by 15 inches of clay streaked with coal. The roof
here is a dark-drab sandy shale. Below the coal is a drab fire clay. (See Pl
XXX, 4.) Up Bobs Creek this same coal, judging from its stratigraphic position,
showed a thickness of 2 feet 5 inches (1030). The roof here was dark-blue shale."
Farther up Bobs Creek (1033) it has been stripped and was reported as 30 inches
thick. Thirty feet below this and immediately on top of the Cawood sandstone
is an 8-inch coal, while a 20-inch coal was noted about halfway vertically
between this and the Harlan coal (1037). On the north or northeast side of
Martins Fork, nearly opposite the mouth of Bobs Creek (1130a), the coal lying
immediately on top of the Cawood sandstone appears to have been formerly mined
a little, though the opening has now fallen in. Farther up between the mouth of
Bobs Creek and the mouth of Crummies Creek two coals 20 feet apart are seen
outcropping at a number of points (1095-1098), though at none of these points was it
‘possible to measure a section of either coal. The lower of these lies immediately
on top of the Cawood sandstone. Up Crummies Creek the coal immediately above
the Cawood sarldstone shows just where that sandstone runs under the creek (1081).
This is on the William Browning place and the coal has been mined a little. It
shows a thickness of only 21 inches and is overlain by 44 feet of dark-blue shale
and underlain by 12 inches of fire clay with 3 inches of carbonaceous shale
below. About 60 feet stratigraphically higher and farther up Crummies Creek
(1082) two coals 9 feet apart have been opened. The upper of these shows an
upper bench of 35 inches, then 9 inches of fire clay, 1 inch of coal, 14 inches of
shale, and a bottom bench of coal 6 inches thick. Nine feet below, the interval
being shale, ahout 2 feet thickness of coal was seen. This bottom bench is
reported to be from 8 to 4 feet thick. This is on the J. C. Carter place. Over
* the coal is 30 feet of shale. These coals outcrop in the stream bed just above
the mouth of Little Creek of Crummies (PL 1V, B). On Long Branch of Crum-
mies the coal immediately above the Cawood sandstone was seen (1081), but
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could not be measured. Sixty feet above a blossom of the thin coal was seen
(1080), and 30 feet above that another coal, which was reported 8 fect 6 inches
thick. These two coals are at about.the same horizon as the two on the Carter
place on Crummies Creek, though they are here 30 feet apart instead of 9 feet.
Farther up Long Branch on the E. V. Napier place (1076, 1077) apparently the
lower of these two coals outcrops in the hills on either side of the road. In
the hill to the southwest of the road (1076) the coal showed an. upper bench of 3
inches, then 44 inches of fire clay with a main bench below of 26 inches. Below
that are 5 inches of sandy fire clay and sandstone. Over the coal are 6 inches of
shale -and sandstone. Over the ridge on this same road on the G. W. Smith
place on Cranks Creck apparently these same coals are scen, and measurements of
them are given in Mr. John R. Proctor’s report. He makes them 20 feet apart
(1078, 1072) and reports the upper one as being 43 inches thick and the lower one
as 30 inches thick. No partings are given. On Martins Fork just above Cawood
the coal just above the Cawood sandstone has been mined and showed a thickness
of 8 feet 6 inches, without partings (1042). Oun’ the south or east side of Martins
Fork the same coal shows blooms along the roadway, and at one place measured 20
inches in thickness (1043). Twenty-one inches of coal shows at Smith post-office
at an elevation of 1,306 feet, and somewhat similar thin coals are seen at a
number of points along Martins Fork below this and up Cranks Creek above this:
On Cane Branch of Martins Fork (1052), at an elevation of about 100 feet below
the Harlan coal, a coal is reported to have a thickness of about 3 feet. Below
the Stephen Pace coal near Hurst (1059) three coals are reported, but none of
‘them were measured, while just above Hurst, immediately on top of the Cawood
sandstone, a coal has been opened up giving a thickness of 3 feet 1 inch, without
partings. o S

Reviewing the data just given, it is seen that at several points a coal lying
within 2 or 3 feet. of the top of the Cawood sandstone shows a thickness of 3
feet or more, while at other places the coal in this position runs from only a few
inches up to less than 2 feet, rendering doubtful the existence of a workable
bed at this horizon. From 20 to 30 feet above this in several places occurs a
coal which ‘in some places is workable, but more often is not. The coals on
Crummies Creek, Long Branch, at from 60 to 80 feet above the Cawood sandstone,
may be at the same horizons as the upper coal just mentioned, so that on the whole
it would appear that there are at least 8 or 4, and possibly 5 or 6, coals between
the Cawood sandstone and the Harlan coal, all of which are at one or more points
of workable thickness, and all of which appear, on the whole, to be below a
workable thickness. Two analyses were obtained of probably the same coal, the
samples being secured by Mr. R. C. B. Thruston, and the analyses by Robert
Peter. The first is described as a coal on Crummies Creek of Martins Fork, and
as showing an upper bench of 3 feet, a shale bench of 11 inches, and a coal bench
of 5 inches. This agrees so closely with the section in the stream bed of
Crummies Creek on the T. C. Carter place (1082¢) as to be considered the same
coal. The second analysis is of the 43-inch coal on the G. W. Smith place on
Cranks Creek (1074). T

41—No. 49—06——14 )
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Analyses of coal in Hance formation in Marting Fork district ( Peter).

Constituent. . A, B. Constituent. A. B.
Ler cent. Ler cent. Per cent. Per cent.
Moisture . ... ... 1. 20 3.20 || Ash.........__... FR 6. 60 6. 40
Volatile hydrocarbons _.._. 35.10 33.60 || Sulphur ... .. .. ... 1. 906 1.782
Fixed carbon.._ ........_.. 57.10 56. 80 ’ '

The latter of these coals is described as somewhat weathered, which probably
accounts for the high percentage of moisture in an air-dried sample. As shown by
these analyses, these coals are of good quality and if found in sufficient quantity will
pay for mining.

COALS OF MINGO FORMATION.

» HARLAN COAL.

The -Harlan coal in this district maintains the same excellent thickness and
quality that it showed in the Harlan district. While usually as free from partings
as in the preceding district it is broken slightly by partings at a number of points,
‘and toward the southeast corner of the district these partings in places may render
the coal unworkable. Starting on Slater Fork we may study its section and character
as represented in the following sections (Pl. XXVIII, p. 174). On Upper Double
Branch it has been mined on the John Crider place (960), where it shows 44 inches
without partings. It has a sandstone roof, showing 154 feet of shaly sandstone,
with a drab fire-clay floor. The roof appears to be good. At this point it is about
25 feet above drainage. On Lower Double Branch this coal has been opened on the
Thomas Harris place at an elevation of 165 feet above the forks of Catron (1000).
The coal here shows a thickness of 4 feet without partings. Over the coal are 3 feet
of sandstone and shale, containing streaks of coal which may locally thicken up to 6
inches, but which run out entirely within a few feet. Above that is 8-+ feet of
massive sandstone. At one opening there is immediately above the coal 1 inch of
shale, then 4 inches of hard semicannel coal. Massive sandstone outcrops just below
these openings. On Slater Fork there are several openings on the coal, one just
above the mouth of Bee Branch, on the Frank Irving place, at an elevation of 1,626
feet above tide (1011). The coal shows a total thickness of practically 4 feet with a
4- to 14-inch parting of dark-drab clay 1 foot 6 inches from the bottom, Two and

- one-half inches from the top is a half-inch streak of bone. Over the coal is 30+ feet
of massive sandstone, appearing to make an excellent roof. The floor is a dark-drab
clay. The bottom bench of .coal is very hard at the bottom. The faces run cast and
west. The coal is here about 75 feet above the creek. Just below the mouth of
Farmers Branch this coal is again exposed, only about 3 feet being seen. It shows
a 4-inch parting 1 foot 10 inches from the top. The bottom of the coal is covered by
sand which has washed in. There is massive sandstone above and below the coal.
On Pounding Mill Branch the same coal is again opened on the Gill Farmer place at
an elevation of 1,612 feet above tide (1006). The coal here shows 4 feet and 1 inch
of thickness with a 2-inch clay parting 17 inches from the bottom. The roof is a



U. §. GEOLOGICAL SURVEY PROFESSIONAL PAPER NO. 48 PL. XXX

A. COAL AT STEPHEN CAWOOD’S BANK, MARTINS FORK DISTRICT.

View showing opening 20 feet above Cawood sandstone, below the mouth of Bobs Branch.
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B. HARLAN COAL ON STEPHEN FEE'S PLACE, TIMBER RIDGE BRANCH OF MARTINS FORK.

View showing character of roof.
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drab clay shale with a thickness of over 10 feet. The coal is here about 15 feet
above the creek bed. On Little Branch of Martins Fork, just north of Grays Knob,
the coal is seen in the bed of the branch and also in a mine on the Smith place., Its
elevation is approximately 1,595 feet (1101, 1102). The coal at both places measuves
from 3 feet 3 inches to 3 feet 5 inches thick without partings. The roof is brown
shaly sandstone. Below is 184 ifches of light-gray fire clay. In the creek bed
there arc above the coal 8 feet of shale with 30 feet of laminated sandstone above
that. On Turtle Creek this coal has alr\eady been described at the Stephen Osburn
opening. It makes even a better showing at the Henderson Fee opening in the nose
of the hill between the right and middle forks (1129). The coal shows an upper
bench of 4 feet 6 inches with a hard bony parting 2 feet 1 inch from the bottom,
then below from 3 to 4 inches of clay is a 6-inch bottom bench of coal. Over the
coal is 3 feet of light-drab shale with sandstone above. In mining it is found
advisable to leave the top 3 inches of the coal as a roof. At some points a
number of thin clay partings break the coal up rather badly. On the right-hand
fork of Turtle Creek, at an elevation of 1,612 feet, the same coal is partly exposed in
the bank beside the stream hed. Two feet 6 inches were seen overlain by sandstone.
As at the Stephen Osburn place a 15-inch bench of coal oceurs about 15 to 20 feet
below the principal coal; at this point being found beneath a hard sandstone that
produces a small rockhouse or fall in the bed of the stream. On Bobs Creek the
Harlan coal was seen at two places, both on the W. S. Hensley farm. In Grape-
vine Hollow (1035) the coal shows a total thickness of 4 feet, with one-half inch of
hard coal 5 inches from the top, with from one-fourth to one-half inch of clay 2
feet lower; and a #-inch streak of pyrite 13% inches from the bottom. On the
north side of the creek it shows a total thickness of 4 feet 7 inches, including a thin
parting 83 inches from the top and a 2-inch parting 2 inches lower (1036). At the
first place the roof is a laminated sandstone 10 feet or more in thickness; the floor is"
clay. At the second place the roof is of shale. On Crummies Creek a number of
openings have been made upon this coal. The first of these, on the north side, is on
the Dantel Browning place (1094). The coal shows a total section 5 feet 14 inches
ethick, including 4 inches of shale 15% inches from the bottom. The 42-inch upper
bench is partly splinty. Over the coal is 8 feet plus of sandy shale. Twenty feet
or more of sandstone outcrops immediately below, On Little Creek of Crummies
(1091) the coal at one point has been mined and reported as from 5 to 6 feet thick.
On the J. C. Carter place (1083), on the main creek, the coal shows a total thickness
of 44 inches, hut includes two partings. The upper is 3 inches thick, the lower 2%
inches thick 13 inches from the bottom. The top of the upper bench of coal was
not seen here; the floor is fire clay. On the Carter and Cawood land (1084) is a coal
which, though at an elevation of-90 feet higher than the last, has been thought to
be the same coal. 1t shows 41 inches of coal with a 3-inch parting of carbonaceous
shale 194 inches from the top. Over the coal is 20 inches of fire clay with streaks
of coal from 1 to 2 inches thick 8 inches from the top. Above the fire clay is 12
feet of sandstone. On the G. W. Thomas place (1085) the coal resembles the coal
on the J. C. Carter place in having two partings with a 1-inch band of coal in the
middle, and it resembles the coal at the last place in being overlain by fire clay
with massive sandstone above. It shows a total thickness of practical‘ly 4 feet, but
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as that includes 12 inches of fire clay below the top bench of 19 inches of coal and
1% inches of shale 1 inch lower, the coal can hardly be considered as workable at
this point. Here the coal was about 30 feet barometrically lower than at the Carter
and Cawood bank. Some uestion has been raised as to whether these are all the
same coal, but the resemblance between the coal sections as well as their relationship
to the sandstones above and below seem to indicdte that they are. Several openings
have also been made on Long Branch of Crummies Creek. On the southwest side
of the creek, on the John Napier place, the coal has a total thickness of 4 feet and
1 inch, including a 4-inch parting of clay 6 inches from the top; the roof is sandstone.
On the John Browning place, on the north side of the creek, the upper and lower
benches of coal remain at about the same, but the parting has thickened to about
23 inches, including 12 inches of carbonaceous fire clay, 2 inches of coal, 1% inches
of carbonaceous shale, 34 inches of coal, and 4 inches of carbonaceous shale. The
roof here is also sandstone. Other openings on this branch had fallen shut when
examined. Crossing over to Cranks Creek, openings were formerly made on
several coals on the G. W. Smith place. Mr. John R. Proctor reports the one
which is considered to be the horizon of the Harlan coal as showing 36 inches of
coal without partings. On Martins Fork below Smith this coal was seen on Cane
Branch (1047). where it gave a total thickness of 36 inches, the upper 14 inches
being weathered and poor. The roof here was shaly. Farther up Martins Fork
on the ridge on the right of Wilder Branch one-fourth mile from the mouth
this coal has been opened up on the F. S. Hensley place (1056). It shows a total
thickness of 504 inches, including 1 inch of clay 5 inches from the top and
one-half inch of bony coal 7 inches lower. The floor here is a blue clay. Just
below Hurst post-office on Martins Fork (1059) this coal has been mined locally
on the Stephen Pace farm about 200 feet above the valley. The coal shows a
- total thickness of 444 inches. It has streaks of bone coal 4% inches from the
top and 24 inches lower, and bone one-half inch below that. The roof is shale, of
which from 10 to 12 inches are taken down for head room; the floor is a soft
clay. Considering these sections together, the coal in this district shows an
average thickness. of a little less than 4 feet, nearly all of which' in most casess
can be obtained in mining. Tt will be noted that in a large number of cases
the roof is sandstone, or there is only a small thickness of shale between the
coal and a somewhat massive and thick sandstone bed just above. In most
cases also there is a thick, fairly massive sandstone.closec below the coal, which
may in some cases reach a thickness of from 60 to 100 feet, though usually it
is not over 50 to 60 feet. In most cases where there are partings these are only
thick enough to serve to assist in mining, so that on the whole while the coal
does not show quite as good sections as in the preceding district, it probably
can be counted upon ss workable over the larger part of the area underlain by
it. The following analyses by A. S. McCreath from samples obtained in 1892-3
wiil give a fair idea of its quality in this district:
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Analyses of Harlan coul in Marting Fork district.

Constituent. Al ] B. C. D. k.
: :_I’er cent. Der cent. Per cent. Per cent. Ler cent.
Moisture ........ooooiaos SR 1502 | 2.240| 1.692| 2.124) . 1.600
Volatile hydrocarbons. . ... __. eieee-aio..| 87.D518 38.310 38.578 38. 946 39. 380
Fixed carbon ... .. . ...l 55. 648 . 86.256 36.175 55.778 | - 54.996-
Ash o iiiaiiil.. 4. 630 2. 470 2. 760 2. 450 3.270
SUIPRTT s .702 L724 . 795 . 702 2754

Frank Irving place on Slater Fork (1011).

W. S. Hensley place in Grapevine Hollow of Bobs Creek (1035).
. John Napier place on Long Branch of Crummies Creek (1078).
F. S. Hensley place on Wilder Branch of Martins Fork (1056).

. Stephen Pace mine on Martins Fork below Hurst (1059).

Egawe

These analyses show a’ coal very low in moisture; about or below the average
in sulphur, running about three-fourths of 1 per cent, and low in ash. The total
amount of combustible matter is high, but of this the volatile hydrocarbons are:
above the average, so that the proportion of fixed carbon is only about an average.
On the whole, these show this coal to be excellent, though probably not as much
a coking as a gas coal or a coal for steam purposes. Considering its thickness
and workability, this bed by itself gives value to the whole district.

Analysis of coal on Field place on Little Branch of Crummies Creek.

Per cent
M OIS UrE — - o e e et caeeaaan 3. 140
Volatile hydrocarbons. ... SO e 38. 440
Fixed carbon .. ... L.l e eeeeeaaecaan 55. 330
AN il 2.530
Sulphur C e e 560

KELLIOKA COAL. |

As in some of the preceding districts, the Kellioka coal yields a large total
thickness but is generally so split up with partings as to render its workability
questionable in parts of the district. On Slater-Fork it has been mined on the
Carlo Britton place on Bee Branch. The coal here has an actual elevation. of
1,904 feet, being about 330 feet above the mouth of the branch (1010). The coal
shows an upper bench of 6% inches, then a parting of mixed coal and shale of 7
inches, 2% inches of clay, 1 foot of coal, 2 inches of black clay, and a bottom bench
of 2 fect 6 inches; the floor is of dark-drab fire clay. The sample obtained here
included from the 24-inch clay band for 8 feet down, the bottom of the coal being
at the time under water. The faces run northeast and southwest. There is a
slight dip here to the northwest. Near the schoolhouse on Slater Fork an old
opening partly fallen in showed 18 inches of coal, 5% inches of clay, 2 inches of
coal, and 10 inches of clay, with 1 inch of coal exposed above the filling of the
mine. Below the coal is 20+ feet of light-brown clay shale; about 20 feet below
the coal is a cliff of massive sandstone 40 feet thick. As.a somewhat similar clift
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was seen at the Britton bank, but above the coal, there is some question as to
whether the coal was the same as that on Bee Branch. On Pounding Mill
Branch of Slater Fork, 500 feet vertically above the mouth, is a coal correlated as
the same as the DBritton coal. It was only partly exposed; 2% feet in one bench was
seen with apparently 2 feet of coul 6 inches above only partly exposed (1008).

On Bobs Creek on the W. S. Hensley place (1039) this coal yields an unusually
thick section, showing a total of 8 feet”7 inches. This included a 7-inch parting
14 inches from the top, with a bench of coal from 0 to 4 inches below, then a 4-inch
clay parting; 37 inches lower are two 6-inch partings of clay scparated by only
2 inches of coal. On Crummies Creck on the Benjamin Field farm this coal
shows a total thickness of 67% inches (1092). First, there is 23% inches of coal,
14 inches of shale, 2% inches of coal, one-fourth inch of bone, 6 inches of coal,
9 inches of fire clay, 14 inches of coal, 1§ inches of carbonaceous clay shale,
3% inches of coal, 3 inches of fire clay, 2% inches of carbonaceous shale, and 12}
inches of coal; the floor is sandstone, the roof is a sandy drab shale. On Long
Branch of Crummies the coal at about this horizon shows 27 to 29 inches of
good cannel coal, overlain by 20 inches of cannel shale. This is on the John
Napier place (10784). Following the road over the ridge to Cranks Creck on
the G. W. Smith place, the coal at this horizon is reported by Mr. John R.
Proctor as 42 inches thick. This coal shows again on David Fee Branch of
Wilder Branch of Martins Fork (1055). Its section shows a total thickness of 58
inches, with 14 inches of bony coal 15 inches from the top. Over the coal is 4
inches of soft clay with sandstone above. The coal is approximately at an
elevation of 2,025 feet above tide. The faces run northeast and southwest. The
following analyses were obtained from this coal. The first is from the Field
place on Little Branch of Crummies Creek (1092); the second from David Fee
Branch of Wilder Branch of Martins Fork (1055), the third is from G. W,
Smith’s on Cranks Creek (1074¢).

Analyses of Kellioka coal in Martins Fork district.

Constituent. 1. 2. 3.
Per cent. Per cent. Der cent.
MOISEUTE - - -« +ee e e e e ae e e e e e e e e e e 3.140 | . 1.770 2.80
Volatile hydrocarbons ... . . ...l e 38. 440 38. 990 32.00
Fixed carbon.. ...t ... 55.330 | 56.396 |  62.80
Asho . e amieeean 2.530 "3.140° 2.40
Sulphur . . el e 560 | - 704 | . .354

The third of these analyses is by Peter, from a sample obtained by Mr.
R. C. B. Thruston: the others are by MecCreath, from samples obtained in
1902-3.

These two analyses indicate a coal of very good quality, being low in ash and
sulphur as well as in moisture, though no higher than the average in volatile
hydrocarbons. In total combustible matter these analyses raunk with the best
found in this region.
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Its position in the hill indicates that this coal underlies a large horizon,
although as before stated the evidence now in hand suggests that it will not be
workable over more than a portion of that area, on account of the numerous and
irregular partings to which it is subjected. In a general way this coal lies about
250 feet above the Harlan coal, which in turn is about an equal distance above
the Cawood sandstone that outcrops so prominently a short distance above
drainage all along Martins Fork. '

Just west of this district on Slater Fork there is a coal of workable thick-
ness from 30 to 50 feet above the Harlan coal. Traces of such a coal were .
found at a few points in this district. On Pounding Mill Branch of Slater Fork
such a coal was reported as 3 feet thick, and is said to have been formerly
opened 50 feet above the Harlan coal (1007). Above the Stephen Pace mine on
Martins Fork, near Hurst, there is reported to be a cannel coal 50 feet above
the Harlan coal (1057). The coal first mentioned west of this district is mainly
a cannel coal, and its oceurrence suggests that cannel c¢éal may be found at this
horizon and may be of workable thickness at points, but it is doubtful if it will
be workable over any large area. It has not been considered in determining the
amount of workable coal in this district. '

COAL AT TOP OF MINGO FORMATION.

Between the Wallins Creek coal and the Kellioka, coal of a workable thick-
ness was noted at apparently several different horizons. Of these perhaps the
highest was a 33-inch coal with a thin clay parting in thé middle, found on
the Millard Farmer place on the right-band branch of Rocky Branch of Slater
Fork (1020). Stratigraphically this, coal appears to lie 10 to-20 feet above the
" Puckett sandstone. It has not been counted upon as of value in this region.
About 70 feet below the bottom of the Slater sardstone a coal was found on
Cowpen Branch of Slater Fork (1018), which was about 30 feet above the mouth
of the branch, or ‘approximately about 2,230 feet above sea level. As shown by
the following section, it is too badly split up to be of any value. The section
shows coal, 4 inches; shale, 1§ inches; coal, 16 inches, including 2 inches of bone
24 inches from the top; shale, 7 inches; coal, 4} inches; shale, 2 inches; coal one-
half inch; clay, 13 inches; coal, 5 inches. Over the coal is 8 feet of shale with
some massive sandstone above. At about this same horizon on the ridge
between Wilder Branch and Slater Fork on the F. S. Hensley place is found a 82-
inch coal. It has an actual elevation therc of 2,202 feet (1109). Near the upper
forks of Slater Fork, in the field just above the schoolhouse, an opening has been
made on a coal which shows a thickness of 3 feet 4 inches without partings (1014).
Over it are 2 feet of light-drab clay shale, then 6 inches of coal, not well exposed,
with 5 feet of light-drab clay shale above. The same coal shows a similar thickness
a short distance up the fork to the south nearly in the bed of the stream. At the
. opening above the schoolhouse the coal has an elevation of 1,983 feet, and is about
160 feet above the creek bed at the schoolhouse. At this point it appears to
be about 50 feet above the Kellioka coal. On the Benjamin Field place on Little
Creek of Crummies Creek (1093) are two coals 60 feet apart, of which the lower
was thought to be the Kellioka coal, while the upper would correspond in position
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with the coal just described on Slater Fork. At this point the upper coal shows a
thickness of 43 inches of bright, partly splinty coal with thin, irregular partings but
no regular parting. Under it is a sandy fire clay, and over it 2 feet of shale and
1 foot of shaly sandstone with 8+ feet of shale above. Ou the Johr Day place on
Crummies Creek (1088) was seen a 38-inch coal without partings. Over it were 3
feet of shale to 64 feet of sandstone. The floor is fire clay. The coal is bright
and good looking. The resemblance of this coal to the coal just described on the
Benjamin Field place has made it seem possible that it is the same coal rather
‘than the Kellioka coal whose horizon would come nearly to this level.

COALS OF CATRON FORMATION.
WALLINS CREEK COAT.

The Wallins Creek coal was seen at several openings, probably at enough to
warrant our asserting that it will yield workable coal at this horizon all through
the Marting Fork and Grays Knob ridges. The ridges south of Martins Fork
above Cawood are probably not high enough to catch this coal and while indi-
cations are that it underlies the portion of Little Black Mountain in this district,
it is not certain that it will prove workable there. The following section of this coal
measured or reported will show its thickness in this district. On Mahlan or Lower
Double Branch of Catron Creek it is opened on the Mahlan Irving place (1003) at
an elevation a little above 2,500 feet, and shows a total thickness of 7 feet and
1 inch, including a 12-inch parting of creamy-white fire clay 8 inches from the
botton. The floor is a drab fire clay. The roof is composed of 1 foot of dark-
drab clay shale which tends to come down in mining, being overlain by 154 feet
of light-drab and brown sandy shale. An entry has been driven in about 35 feet
here on the faces, which run goutheast and northwest. Supposedly the same coal
has been opened on the Millard Farmer place, on the right-hand branch of Rocky
Branch of Slater Fork of Catron Creek (1019), and at this point the coal has an
actual elevation of 2,615 feet. As far as. could be measured, it showed a
thickness of 47 inches with a 2%-inch parting 204 inches from the top. Tt is
reported as being much thicker. The sandstone outcrops a short distance above
the coal, but neither the roof nor floor was seen. On the G. F. Farmer place,
at the head of Farmers Branch of Slater Fork (1022), this coal was opened at a
barometric elevation of 2,640 feet, which shows a top bench of coal 15 inches
thick; then a parting of 20 inches of hone coal and clay, of which the upper
half is full of coal streaks one-fourth inch thick; then 29 inches of coal, including
a 3-inch band 2 inches from the top, which is soft and is mined. Below that
are 3 inches of very hard nearly black bone; which forms the floor of the mine.
Below that is light-yellow fire clay 4 inches thick. The roof is shale 12 feet thick,
with sandstone over it. It is reported that under the coal exposed in the opening
are two benches, thought to be 15 inches thick, there being reported to be 6 feet
of coal running in the whole seam. The faces run northeast and southwest. At
this opening a number of specimens were obtained of Sphenopteris tenella Brongn.,
reported by Mr. David White as a type common in the lower Kanawha formation.
Two measurements were obtained of a very thick coal in different branches of
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Mill Creek. This coal was supposed to be the Wallins Creek coal. At one point
the measurement gave a total thickness of 9 feet 10% inches, including a 1-inch
parting 4 inches from the top and 5% inches of parting 51 inches lower down,
and a l-inch parting 4 inches below that (1025). At another exposure the coal
showed a thickness of 9 feet 54 inches. This showed 1% inches of bone 5 inches
from the top, 2 inches of bone 3 feet lower down, 7 inches of clay 14 inches
below that, with 4 feet of coal.in a lower bench, as far as it could be exposed.
‘The roof here is a clay shale 154 feet in thicknéss. At the first of these
exposures the coal has an actual elevation of 2,482 feet and lies 340 feet above
a sandstone which makes a waterfall in the creek bed where two principal forks
of the creek come together. The upper coal in the first opening shows hard
streaks in the. upper bench, while the lower bench is softer, showing some
brownish streaks with thin plates of bony coal. The two analyses obtained at
the first of thesc openings arc of the 51-inch bench and of the coal below the
5%4-inch parting. In Jobn R. Proctor’s report on this region he gives a section
of this coal on Little Branch of Martins Fork which almost exactly resembles the
section obtained on Lower Double Branch. It shows a total of 8 fect 7 inches,
‘including a T-inch fire-clay parting 15 inches from the bottom. Messrs. McCreath
and d’Invillicr’s section of the lower of the two coals discovered by them in
Grays Branch on Grays Knob gave a total thickness of 9 feet 1 inch, including a
3-inch clay band 28 inches from the top, 11 inches of fire clay 23 inches lower,
3 inches of shale, 11 inches below that, and 2 inches of shale 25 inches from the
bottom. On Turtle Creek two exposures of coal supposed to be at this horizon were
found near the head. One of these gave the following section: Coal, 154 inches;
clay, three-fourths inch; coal, 8 inches; shale, one-half inch; coal, 8 inches; clay, 1
inch; coal, 4 inches; clay, 1% inches; coal, T inches; clay, 2 inches; coal, 84 inches;
shale, one-half inch; coal, 4 inches. The coal is overlain by soft clay and underlain
by a fire clay. The sample obtained at this opening included from the top of the 153-
inch bed to the bottom of the 7-inch bench, so that it included all told 3% inches of
parting, probably none of which could be separated in actual mining. The entry
here runs S. 20° E. on the butts. The other opening showed coal, 2 inches; clay,
1 inch; coal, 26 inches; clay, one-half inch; bony coal, one-half inch; coal, 11
inches; clay, 1% inches; coal, 18 inches; bony coal, 1 inch; coal, 8 inches. This
opening has an elevation of 2,443 feet. Both openings are on the Taylor Low
farm. Above the coal numerous fragments of coarse grit occurred which are
supposed to have come down from the Jesse sandstone. These were followed up
the hill, but no ledge in place was found. They appeared to come from about
300 feet above the coal, a fact which suggested the presence of the Jesse
sandstone at that height. above the coal, and at an interval which corresponds
closely with' the interval between the Wallins Creek coal and Jesse sandstone in
the Wallins Creek district.
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The quality of the Wallins Creek coal was shown by the following analyses:

Analyses of Wallins Creek coal, Martins Fork district.

Constituent. ' A, B. C. D. E. F.

i Per cent. Per cent. Per cent. DLer cent. Percent. | Per cent.
Moisture ... ____..__.__. e 1. 860 2.320 1. 858 1.892 2,910 4.708
Volatile hydrocarbons ._......._.. 36. 000 40. 150 37.212 35. 628 33.610 34.285
Fixed carbon. ... .. ... 49, 804 50. 145 54.125 54. 140 45.195 48.909
Ash .. 11. 290 6.590 .5.700 7.620 17. 520 11.270
Sulphur. ... 1.046 . 795 1.105 . 720 . 765 .828

. Mahlan Irving place, Lower Double Branch of Catron.

G. F. Farmer place, Farmers Branch of Slater Fork.

. Upper bench of coal on Mill Branch on Henry Neal place (1026).
. Lower bench on Mill Branch, Henry Neal place (1026).

. Taylor Low place on Turtle Creek (1026).

. W. McDonald Hall place on Grays Branch of Martins Fork.

HEY QW

All analyses were by A. S. McCreath; samples from A to E, inclusive, were
collected in 1902 and 1903. F was collected by McCreath and d’Tnvilliers.
These analyses show this coal to run high in ash, as might be expected. of such
a thick coal. Some of the samples indicate an average amount of sulphur,
while some run above the average. It is below the average in proportion of
fixed carbon. On the whole, it would appear to yield a coal in quality a little
below the average of the better coals of this district; and in general this coal
‘may be counted upon to yield quite a large percentage of workable coal, and-
probably can be worked economically in connection with operations upon the
Harlan or Kellioka coal, which lies near the foot-of the hill.

SMITI[ 11-FOOT COAL.

This coal was not seen, but is reported by McCreath and d’Invilliers as
occurring on W. McDonald Hall’s land on Grays Knob. They say of this coal
that it *“is opened 90 feet vertically higher and immediately above the last-named
development [Wallins Creek coal], and shows an enormous thickness. * * #
This bed is here about the same [1,200 feet] elevation above the river and ecliff
sandstones, and is, moreover, about 400 feet beneath the fossil limestone.”
They assume ‘that this coal was the same as the Wallins Creek coal (called by
them Dean coal), but the stronger resemblance of the lower coal to our own
sections of what we thought was Wallins Creek coal has led us to assume that
this upper coal is above the Wallins Creek coal, and for reasons stated in the
chapter on gencral stratigraphy—mainly its relationship to the Cawood and Slater
sandstones—we have assumed that it corresponds to the 11-foot coal on the
Granville Smith place at the head of Puckett Creek. It can not be said that
much certainty exists in regard to this correlation, particularly as we did not
ourselves see the two coals and can not be entirely sure that the one coal that-
we did sec corresponds to the lower of these two coals. They gave the following
section of this coal (1110): Shale roof; coal, 5% inches; knife-edge parting; coal,
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8 feet 3 inches; fire-clay parting, 8 inches; coal, 1 inch; shale, 1 inch; coal,
5 inches; shale, one-eighth inch; coal, 7% inches; shale, 2 feet 4 inches; coal,
5 feet 7 inches; total, 13 feet 6 inches. Two analyses were obtained of this
coal, of which the first included the 3 feet 8% inches above the S8-inch parting;
the second included the 67-inch bottom bench. These gave as follows:

Analyses of Smith 11-foot coal on Grays Knob.

Constituent. A. B. Constituent. A. |7 B
- Per cent. Per cent. . ' Per cent. Per cent.
Moisture .. ..o oocoil... . 8.906 4.362 | Sulphuar ... ... ... ~B71 . 532
Volatile combustible matter. 35.734 35.908 || Ash... .. .. .. ... ...... 7.630 5.910
Fixed carbon.............. J 47.159 53. 288
- . | .

They say of this coal that *the analyses of the two coals do not show any
material difference except in the percentage of water, that in the upper bench, or
No. 1, being very high and showing an abnormal weathering of the coal. The
upper bench carries a small knife-edge of slate at 54 inches from the top, and
the coal was very soft, pulpy, and badly weathered. The lower bench is 5 feet
7 inches thick, holding thin knife-edges of slate at 3, 18, and 40 inches from the
top, though all of these binders were included in the samples, owing to the
difficulty in separating them in regular mining; yet the percentage of ash is
exceedingly low. Indeced, both analyses are very favorable. * .* * The bottom
bench of coal presented an excellent appearance, being much firmer than the
upper bench, though still soft, but apparently suitable for coking.”

As no coal was found at this horizon anywhere else in this district we are
- not prepared to assume that coal of this thickness or possibly even of a work-
able thickness will underlie the. hills at this level.

The old State reports give sections of ‘three coals on the James Howard place
on Martins Fork. These were not located in'the field. The upper of these coals
is Teported in one place as 250 feet above drainage and’ described as .50 inches
thick, with a 1-inch partmg 5 inches from the top. The next coal below is reported
as 250 feet lower, and is 5 feet 8 inches thick without partings. One report
describes it as “being found at the base of the hills,” or in sanother place as
‘“at the base of Cumberland Mountain.” From these notes it was judged that
the coals occurred on Martins Fork above Smith. The upper coal agrees exactly
in its section and elevation with what we have called the Harlan coal on the
F. S. Hensley place on Wilder Branch of Martins Fork (1056). 'If the early data

" were obtained from this locality or from the same coal in this general region, they

indicate that a coal had been found in a stratigraphic position just above the base
of the Cawood sandstone having a solid thickness of 5 feet 8 inches. Ten feet
below it there is reported: Coal and shale 15 inches; coal, 25 inches; shale, 6 inches;
coal, 10 inches; shaly coal, 4 inches; coal, 4 inches. From its interval below the
50-inch coal it would appear that this lowest coal would come immediately above
the Cawood sandstone. The uppermost of the coals given yielded the first of



188 ' CUMBERLAND GAP COAL FIELD, KENTUCKY.

the following analyses. The 68-inch coal gives the second analysis. The analyses
are by Peter of air-dried samples obtained by R. C. B. Thruston, October 14, 1886.

Analyses of coals on -James Howard place, Martins Fork.

Constituent. . Al B. Constituent. . A, B.
Per cent. Per cent. . Per cent. Per cent.
Moisture .. cveeeeceaaaao 1.10 2.0 || Ash...._. e e——aa 2.60 3.00'
Volatile hydrocarbons . . ... 32.90 33.40 || Sulphur ... .. .......... .519 . 643
Fixed carbon.............. 63.40 61. 60 -

The ash from the first sample is described as of a dark-salmon color and that of
of the second sample as of a light-salmon color. The coke in both cases is described
as very dense. Lacking definite information of the exact location of this section,
we will not venture the correlation of the coals.

SUMMARY.

Summary of coals in Martins Fork district.

Number of coal beds found ... ........ el 20
Total thickness of coals .. ... i i feet. . 40
Number of coal beds of workable thickness ....... ... .. ... ... ... ... 61
Average thickness of principal workable eoals ... . ... . ....... feet. . 4
Total thickness of workable coal beds ...__..__... e (R do.... 25
Total thickness of coal in workable coal beds ... ... ... . . ... .. ... .. do.l.. - 20
Greatest thickness of single coal bed ......__..... - il s..doo_. 133
Approximate area underlain by workable coal........ . ___.. . . acres. . 20, 000
Total available coal in district, estimated .. ... .. .. ... . . ......... tons.. 165, 000, 000
Wallins Creek. Kellioka. Harlan. Other coals.
Approximate elevation above tide......._.. feet. . 2, 500 1, 850 1,600 | ._...... N
Thickness: . * :
Greatest .. ... . liilio.... do....; - 9% N PN 13%
Average . ... .iiiieiii.oi.o.. do.... 7% EF S S S
=T P do.... 5% 3 eanannn [
Average thickness of workable coal __.... .. do.... 64 3% 4 3
Number of measurements ........ ... . ... 7 . 9 24 9
Arveaof seami. . ......_ ... iioiiiiiiooaoo. acres..| = 3,000 5, 000 18, 000 3, 000
Total coal peracre .. .. .. .. .......... L.tons..| 12,500 7, 500 6,560 |- o ioeon
Available coal peracre....._.... ... ... do___. 8,000 | . 6,000 5,500 4, 000
Coal available in district ....._..___.__.__. do....| 24,000,000 | 30,000,000 | 99,000,000 | 12,000, 000

STRUCTURE. .

Over the part of this district lying between Catron Creek and Slater Fork
on the west and Martins Fork on . the north and east the elevation upon the
Harlan coal indicates that thé rocks lie very nearly horizontal, or if there are



UPPER PUCKETT DISTRICT. S 189

local dips they are so balanced as to leave no general dip. The caleulated elevation
of the Harlan coal just above the mouth of Crummies Creek suggested a slight
dip toward the cast at that point. Tt is possible that the same condition of flatness’
holds true in Crummies Ridge between Turtle:Creek and Crummies Creek. South
of Crummies Creck and Martins Fork the influence of ‘the folding of the Cumber-
land Mountain is felt and the rocks show a rise to the south, though this does not
become pronounced until Cranks Creek is reached. Along Martins Fork above
Smith post-office the high dips of Cumberland Mountain are sometimes seen on
the north side of the fork. At Hurst, on Timber Ridge Branch, on the contrary,
there is a fairly decided southward d1p toward Martins Fork from the north. The
dips of the rocks in the Cumberland Mountain are quite variable in this district
-and in a few places are overturned. Through the flat area first described the
Harlan coal is found at just about 1,600 fect. Southwest of Slater Fork there
is a fairly rapid rise to the south, but this does not continue probably through the
‘mountain, as' the coals on the Maltms Fork ‘side of Martlnb Fork Ridge are but
little higher than on the north side of the ridge.

UPPER PU(‘KETT DISTRICT.
GEOGRAPHY

Thlb district includes the ridges between the Lower Puckett dlstrlct on the
west, the Wallins Creek district on the north, and the Martins Fork district on
the east. In it rise Puckett Creek, Wallins Creek Catron Creek, Brownies Creek,
and practically Martins Fork., Of these Plick'ctt Creek headwaters occupy the
largest area, and -in.all probability should mining be undertaken in this district
the coals here would first be attacked from the Puckett Creek side, as transporta-
tion would be down Puckett Creek. The name Upper Puckett Creek district has,
therefore, been applied because -of this fact and the further fact that-on the head-
waters of Puckett Creek was exposed one of the best sections of coals, if not the
best section, in the Black Mountain part of the field. Ridges have the same general
character, narrow and irregular crests, and the same general height as in the two
precedmo districts. However, as the headwaters of several of the creeks occur
in this district, a larger shale of the coal proportionally is found here than in
other districts where the valleys have been cut deeper and have been more or less
widened. The coal of this district can probably best be reached by railroad
branches up Puckett Creek, but it can also be reached by branches up Brownies,
Wallins, Catron, or Martins Fork. The dip being in the main to the north or
northwest suggests that Brownies Creek and Martins Fork would not be favorable
_ points for mining upon,the coal. Puckett Creek is fulthel favored by lying in a

slight transverse syncline.
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STRATIGRAPHY.

The relations of the coals of this district are best seen in Lee Branch of
Puckett Creek. The following skeleton section gives the coals and their intervals:

Section showing coals and intervals on Lee Branch of Puckett Creek.

Ft. in.

Interval from top of ridge...... . ... e e e 110 0
Coal; Smith T1-foot. .. . .. et e 1 0
Interval oo i, 20 0
Coal (7)) o e i ieeiiiaeeiiaaen "0
Interval ... . il e E 20 0
Coal, reported ... oo ... ... e e eeeeaeeeeaeoaas 2-3 0
TOEEIVAL « e et et e e e e O 100 0
Coal, Wallins Creek (?) -..ooooioooooio o, e e 3 8
Interval oo .. e e 140 ©
Sandstone, Puckett. ... ... .. _. ............................. 30 0
Inferval ... ool L i 280 0
L0 T - 3
Interval ... eeeeeeeaas 80 O
L0 Y N 7
Interval ... ... .. ... ... e e e e e et e et et eaiaiceaaaaaa- 140 0
Coal, Kellioka (7)o e e e et e i ie et e 7 3
Interval .o .___...____.. S, e e i e e 230 0
Coal, reported . ...oo.ooiiiiii e e 3 0
Interval ... ... ... ... .. ...... e eaaean i 50 0
Coal, Harlan-Hance . ... ... ... . .. . ... ... e e eeeneeeeiaaaeaan 4 0
Interval ... .. .. . . ..... . e e e et 200 0
Coal, Puckett....... S 2 10
cInterval ... il e e 30 0
L0 ) AN 8

It can not be asserted with entire certainty that the correlations in the
above section are correct. An attempt was made to trace the Puckett- sandstone
from its more typical locality on Jackson and Reynolds mountains into this
region, and it would seem to be fairly successful, but the fact that other
sandstones at some points make prominent cliffs produces some doubt as to the
correctness of the final result. Around the head of Puckett Creek the sandstone
here called ‘‘ Puckett” is quite distinct and makes cliffs at_a number of points. If
this be the Puckett sandstone, the 44-inch coal occupies about the position
assumed for the Wallins Creek -coal, and the Smith 11-foot coal is about the
correct. interval above that to correlate with the 3- to 4-foot coal at 150 feet
above the Wallins Creek coal in the Wallins Creek basin. Again the interval
from the Puckett sandstone down to the Smith 4-foot coal agrees with the
interval from that sandstone down to the Hance coal, or approximately 800 feet.
Again the interval from the 4-foot coal to the T-foot coal agrees with the interval
between the Harlan coal and the Kellioka coal, while the interval between the
4-foot coal and the 34-irich coal corresponds with the interval between the Hance
coal and the Puckett coal. . '

The first section on Pl. XXXI, opposife, is a section from the top of the ridge
at the head of Lick Branch of Path Fork of Puckett Creek down to the gap at the
head of Black Mountain Branch; then down the road to Brownies Creek, near Lee &

A Y
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Saylor’s store, and down Brownies Creek. In this. section the correlation of
the 664-inch coal has been in doubt, because this coal is 100 feet or more farther
below the Puckett sandstone than the Hance or Harlan coal, yet not far enough
"to be the Puckett coal. On the other hand, the group of three coals, 50 feet
below, resembles the Puckett coal on Puckett Creek, and the rocks in the
intervals between this coal, the coal with the three benches, and the coal with
two 17-inch benches, closely resemble the section immediately below the Puckett
coal at its type locality on Puckett Creek. The coal given in that section as
66% inches, which at other places showed nearly 4 feet of solid coal, has been
tentatively called the Hance coal, while the coal showing three benches has been
called the Puckett coal. This correlation, however, is strongly questioned on
account of the smallness of the interval between them which does not appear: to be
over 60 or 70 feet, as against a usual interval of 200 feet on Puckett Creek and
Toms Branch. The interval, however, is not very different from that between
the Hance coal and the coal immediately above the Cawood sandstone that is
seen farther down Brownies Creek, or in Hance Ridge.

The third section on that plate shows the rocks seen in a climb on Toms
Branch of Puckett Creek. -‘The fourth section shows the coals and rocks seen in-
a climb up Sang Branch of Walling Creek. In this the Wallins Creek coal is
devcloped with its typical section. The Puckett sandstone and Reynolds sand-
stone are well developed, and the position of the Jesse sandstone, though not seen
in this section, was readily obtained from the elevation of this sandstone where
seen on Toms Branch, just over the ridge where it was typically developed.
The 44-inch coal above the Wallins Creek has been correlated as the equivalent
of the Smith 11-foot coal; the coal showing 36+ inches may be the equivalent
of the Kellioka coal. The intervals and coals of this section are as follows:

Section showing coals and intervals on Sang Branch of Wallins Creek.

Ft. in.
Interval from top of hill. .. ... L 60 O
Sandstone, Reynolds . - . e @ eimee- 50 0
Interval ... .. ... .. ... M 180 0
Interval, position of Jesse sandstone._ .. .. ... .. ... .liiiolll.. 40 0
Interval oo oot eeeecaaeeaen 170 0
Coal, Smith 11-f00t (7) < ccoen it et e cee i aiaaaaaaann 3 8
6 41773 20 0
5707 Y R 1 11
Interval ... i ecedeeaeiaaaan e e 30 0
L0 ) RS 1 2
Interval ..o e e i 40 0
L0 N R 2 0
Interval oo et e cmceeeeaae 50 0
Coal, Wallins Creek - - . i iiiiitiitneae e ia i meeaee 8 4
Interval ... i i ieiatecieeeeeaaeaaa— 120 0
Coal < e e 1 8
Interval - ... eeieiiaieean. 30 0
Sandstone, PUCKett. . . .« e e e e 60 0
Interval - oo et e ameeaaas e e e e e maa 390 0
Coal, Kellioka (?) oo o i e it it aaaas 3+ 0
Interval - e iiiiiieiaeeeeceeeeiieeaae--.. 460 0
Coal. .. et eaiaaeoa e 2 3
Interval (to mouth of branch) . ... ..ot e i 110 0

41—No. 49—06——15
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The fifth section is a section of the rocks on Banners Fork of Wallins Creek.
Coal was seen only near the mouth, so that the stratigraphy of the upper part
of the section was left somewhat in doubt. Four coals were noted in the lower
part of the section, which had a thickness of 2 feet 10 inches, 1 foot 6 inches,
1 foot 11 inches, and 6 inches, respectively, beginning at the top, with intervals
of 160 feet, 60 feet, and 40 feet. The next section was obtained at the head of
Wallins Creek, and shows the Wallins Creek coal typically developed This
sectlon gives: -

Section showing coals and intervals on Wallins Creek.

. Ft. in.
Interval, mostly sandstone...______.._...._. e e e ..o 1100
Sandstone, Reynolds (lower part ?) . ... .. . oo i 60 0
Interval, mainly sandstone . _ il 80 0
(19707 ) DS e . 10
Interval .. o e et ceeccieeeeeaaaaaanan 15 0
0 I P [ SR S
Interval . oo e e e 10 0
Sandstone, massive, Jesse. ... .. . ... ... ... e 80 0
Interval, shales and shaly sandstone. ... .. . i iiiiiioiiiiioo-. 40 0
Sandstone, MasSive. . ..ot e iieieeecaaaaaaan 60 0
Interval ... igae e eaaaa e 140 0
Coal, Wallins Creek, type locahty ............................................ 8 0
Interval ... oo o e eceeiiiaaaan 30 0
Coal - ... e iiiiiiiien. 11
Interval, shales and sandstone ... . ... .. iiiiiiiiiii.. 125 0
L0707 1 R, 1 9
Interval .« . eeiieeieiaaeaoaol 90 0
Sandstone, Puckett 7] < 10 0
Interval _ e ieeeeeeeeaeaaaa. 510 O
10 PN 2 4
Interval oo i e e e 220 0
(0757 Y 1 ) ' AP
Interval ..o e 10 0
[ U AR 2 0
Interval - . e eiceciaeacmaiemaamaaaaaaan 80 ¢
Coal, just above mouth of Banners Fork ... ... . i i il 1 0

The next section was obtained on Jones Branch of Catron Creek, and in it
. no coals were measured except the Harlan coal and the Pansy coal, both obtained
from openings on Catron Creek. .

The next section gives the coals and rocks on.Coon Branch of Catron Creek.
Here again the Wallins Creek coal is well developed and a 3- to 4-foot coal at
the same interval above it as the 44-inch coal on Trace Fork, which has been
assumed to be the equlvalent ‘of the Smith 11-foot coal. The Harlan coal near
the base of this section is from the same opening as that in the preceding section.
The intervals and coals of this section are as follows:
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Section on Coon Branch of Catron Creek.

¥t, in.
Interval from H0p - ..ot i e, 20 0
Sandstone, pebbles in lower portion, Jesse... ... .. ... .. .. .. ... 70 0
Interval o . oonceone it . 65 0
{07 ) 3+ 0
Interval ..o e 110 0
Coal ..o P e e 34 0
Interval, mainly sandstone ........................... et 90 0
Coal .. llll e e R, 1 3
Interval L. . e 50 0
Coal, Wallins Creek ... ... .. e e 6 7
Interval . ... e 50 0
Coml - i 9
Interval ool e .- 250
L0707 ) 1 6
Interval ..._. e e et eaeaaeaaaoa- P 15 0
Coal .. ... ... e e e el 1 8
Interval . ..ol el i, 10 0
0T U femmmee e, 34
Interval (Puckett sandstone should have appeared in this interval). . ... ... 245 0
Sandstone, massive, Slater . . i 80 0
Interval .. ... .. ....._. A 350 0
‘Coal, Harlan ... i, 6 0

The last section is taken close to-the preceding, running from the head of
Catron Creek down to Martins Fork. It is of interest mainly because of the
entire absence of sandstone at what has been assumed as the horizon of the
Puckett sandstone. The heavy sandstone in the middle of the section is
considered as the Slater sandstone, and the Puckett sandstone should come a little
over 100 feet above, or about in the position of the second coal bloom from the
top. The Jesse sandstone is characteristically developed in this section, containing
pebbles as it does on Coon Branch of Catron Creek. . This section and the one at the
head of Wallins Creek shows the massive sandstone which lies a short distance
below the Jesse sandstone. In some cases this is the most massive sandstone
noted in a climb. As in the Wallins Creek district, the position of the Harlan
coal on Wallins Creek is debatable. An attempt was made to find its horizon by
tracing the Cawood sandstone up Wallins Creek in this region. Unfortunately
the sandstones of the lower part of the section are none of them continuously
cliff makers, and doubt existed as to the correctness of the final correlations.
- If we assume that the sandstone immediately'below the 184-inch coal on Banners
Fork of Wallins Creek is the Cawood sandstone, as one correlation made it, then
the 34-inch coal may be the Harlan coal, and correspondingly the 28-inch coal
on the right-hand fork of Wallins' Creek. By other correlations it appeared
more probable that the Harlan coal should come immediately above the cliff-
making sandstone, 60 feet below the 34-inch coal. As no coal was seen at this
horizon in any of the climbs the question was left in doubt, and we bave run
the line at the bottom of the Mingo formation at the horizon of the 34- and
28-inch coal in the two sections mentioned.
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COALS.

As shown by the columnar sections already given, we may count upon
workable coal at at least four horizons—the horizon of the Smith 11-foot coal,
the Wallins Creek coal, the Kellioka coal, and the Harlan coal-—with possibility
of workable coal at the horizon of the Puckett coal. Of none of these can it be
asserted that they will yield a workable thickness over all of the area underlain
by them. The Harlan coal and the Wallins Creek coal give the best promise as
far as present data go. Probably the only coals seen of the Hignite formation
were two at the head of Wallins Creek. One of these, which measured 29 inches,
. came immediately above what was considered the Jesse sandstone, whose top
marks the bottom of  the IHignite formation. This would occupy about the
position of the Lower Hignite coal if our correlations are correct. Fifteen feet
above it was seen a 10-inch coal which would come in the position of the Upper
Hignite coal of Log Mountains. As neither of these coals is workable, the
question of their correlation is a minor one. One hundred and forty feet above
the upper of these coals a coal bloom was seen that suggested the outcrop of a
rather thick coal. With these exceptions no coals seen in this formation were
so exposed that their sections could be measured.

COAL OF LEE SANDSTONE.

One or two coals have been found on the upper part of Martins Fork above
““The Narrows.” One of these (978) shows a thickness of 36 to 40 inches under
from 8 to 10 feet of dark-blue shale. The coal appeared to be good and very
hard. It has a fire-clay floor. Another coal of unknown thickness was found
higher up. The stratigraphic position of these coals in the formation could not
be determined. At this point the rocks are lying nearly horizontal, this being
a part of the monocline of Cumberland Mountain, in which the strata having
been turned up at a high angle in the north face of Brush Mountain, then turn
and extend across the headwaters of Martins Fork with very little dip, being
slightly upturned again as they approach the escarpment at the Butts of the
White Rocks. -On account of this position of the rocks it is possible that this
or any thicker coal that may he found in this region may yield a small body of
workable coal: On account of the pressure and movements to which it has been
subjected such coal is apt to be, as in this case, very hard or else badly broken
up, yielding little lump coal. '

COALS OF HANCE FORMATION.

On account of the elevation of the drainage in this district, there are in
this district few exposures of the coals of the Hance formation. Those on Wallins
Creek have in the main been discussed under the heading ¢ Walling Creek -
district,” as it was more convenient to consider them at that point in connection
with other outcrops of the same coals in that district with which it was thought
they could be correlated. Two of these coals are shown on Pl. XXXIV, page 196
(792, 192a). On Lee Branch of Puckett Creek a 34-inch coal without partings
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A. KELLIOKA COAL ON THE WILL LEE PLACE, UPPER PUCKETT DISTRICT.

Near head of Laurel Hollow, Martins Fork.

B. HARLAN COAL AT THE WASHINGTON HENSLEY MINE.

On Catron Creek, opposite the mouth of Johns Branch.
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showed on the William Lawson place near the mouth of the branch. The elevation
~ there is 180 feet below the Granville Smith 4-foot coal which has been considered
the Harlan coal. This coal would, therefore, have the assumed position of the
Puckett Creek coal. On Lick Branch of Path Fork of Puckett Creek, near Jerry
Saylor’s (901), the coal shows at a barometric elevation of about 1,660 feet. As
far as seen, there is an upper bench of 13 inches of coal with a clay parting of
one-fourth inch, 1 inch of coal, 2 inches of bone, 16 inches of coal to a.lower
bench of bone coal. Whether this was the bottom of the coal or not could not
be determined (901). Over the mouth of Toms Creek, 190 feet up the bank
(902), is a 3-foot coal with a thin clay seam 1 to 2 inches thick about 6 inches
from the bottom. It is underlain and overlain by hard sandstones. On Laurel’
Branch -of Martins Fork 160 feet vertically above the mouth is a coal at about
the same horizon as the 84-inch coal on Puckett Creek (924), which shows 4 inches
of shaly coal, 1 inch of clay, 1 inch of shaly coal, 324 inches of coal and a knife-
edge clay parting 194 inches from the top. An analysis of this coal shows as

follows: '
- Analysis of coal from Leurel Branch of Martins Fork.

Per cent.
Moisbure « e el 1.944
Volatile hydrocarbons. ... ... . . iliiiiiiio. 39, 466
Fixed carbom ... e 53.499 -
AR il S.. 3.290
Sulphur. ... ..l et e e emmeeeaeceeeemeaeaaaaan 1. 801

The analysis is of the 324-inch bench only.

"On Martins Fork just above the mouth of Timber Ridge Branch on the north
side, and immediately overlying a bluff of sandstone at that point, 37 inches of
coal without partings has been faced up (1062a). On the whole the coals below
" the Puckett coal in this district show a thickness that exceeds the workable
thickness so slightly that they are of questionable value in the presence of the
better coals above. A number of beds from 1 to 2 feet thick were noted, and in
some cases those may have come at- horizons of the 3-foot coals at other places.
It is probable that a small percentage of the area is underlain by workable coal at
these lower horizons. . .

COALS OF MINGO FORMATION.

The Mingo formation in this district carries at its base the Harlan coal, which
appears to be workable over a large part of this district. The Kellioka coal
comes some 250 feet above the base of the formation, and two or three other coals
of barely workable thickness are found, but they can hardly be considered as of
value in this region in the presence of the thicker coals below.

HARLAN COAL.

The Harlan coal in this region is less available than in its typical development
about Harlan, ranging from a.total thickness of nearly 7 feet (of which neariy 5
feet are workable) down to nearly 2 feet. It probably can be counted upon to yield
workable coal with a thickness of 3 feet over quite a proportion of the district.
On Puckett Creek we find a coal in Black Mountain Hollow of Puckett 32 inches
thick, which it has been thought might come at this horizon; over it are 17 inches
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of shale to sandstone and below it 2 inches of shale to sandstone (714). On Bear
Tree Branch of Puckett Creek (925) the coal shows a thickness of about 4 feet.
This includes one-half inch of bony coal 15% inches from the top, underlain by 1%
inches of clay, then three-fourths inch of clay 1% inches lower, and a 4-inch clay
parting 154 inches from the bottom. The roof is a sandstone and the floor a
bluish-gray clay. The coal here has an elevation of 1,784 feet. On Lee Branch of
Puckett Creek this has been opened on the Granville Smith, or, as it is now, Trost
place, where it has long been known as the Smith 4-foot coal. It shows a total
thickness of 4 feet with a 1-inch bone parting 11 inches from the hottom. Thin
clay streaks one-fourth inch or less in thickness were noted at 14} inches from the
top, 1% inches lower, and 20 inches below that. Below the coal is 1 inch of clay
and 2 inches of coal, then fire clay. Above the coal is clay shdle and massive sand-
stone a short distance above. A sample obtained from' this bank was too badly
weathered to give a fair idea of the quality of the coal. On Puckett Creek above
Toms Branch about 200 feet above the creek bed at the mouth of the branch this
coal shows a thickness of 3 feet with 1 to 2 inches of clay 6 inches from the bottom.
Sandstone outcrops immediately above and below the coal (902). On a branch of
Jackson Mill Branch of Puckett Creek this coal showed a thickness of 3 feet plus,
the bottom not being visible. The coal herc was solid and good and reported to burn
well by those who have used it (939). This is on the James Shackleford place. On
a side climb from the right-hand fork of Jackson Mill Branch of Puckett Creek this
coal showed a thickness of only 27 inches. It has over it 4 feet of sandy shale grad-
ing up into shaly sandstone, with below 12 inches of fire-clay floor to a hard sand-
stone. At both of these openings on Jackson Mill it lies between two sandstones as at
the type locality around Harlan. At the opening on the right-hand fork (985) the
coal is bright and firm with faces running from N. 50° K. to S. 40° E. The roof
flakes down. On Catron Creek this coal shows on Steam Mill Branch on the
Morris Napier place just above Pansy (944). It is badly broken up by a 16-inch
parting, the lower bench being 18 inches thick, and the upper bench, which is
about 30 inches thick, has a §-inch parting 74 inches from the top and a $-inch parting
2 inches from the bottom. The roof is shale. At the next opening on the Washing-
ton Hensley place, opposite the mouth of John Branch (952), this coal shows an
unusual thickness. There are three benches, the upper of which measured from
2 feet to 2 feet 7 inches; then comes a grayish-clay parting from 2 inches to 1
inch in thickness, then a little bench from 1 foot 10 inches to 2 feet 2 inches in
thickness. The lower 8 to 14 inches of this bench is a good cannel coal with con-
choidal fracture. Below an 8-inch parting of clay there was seen at the mouth of
the drift 1 foot to 1 foot 4 inches of coal, also a cannel. The roof is a brown
shaly sandstone for 2 feet, with 8 feet plus of sandy shale above. Between the sand-
stone and the coal a little shale is sometimes seen ranging up to a thickness of 4
inches. The faces run N. 40° W. The sandstone roof appears to be of good quality.
The coal here is 150 feet above the creek at an elevation of 1,710 feet and shows a
slight eastward dip.

On John Branch, to the south of the last opening, the Harlan coal has been
opened on the Myra Osburn place (956). Here it showed 52 inches of coal without
partings, and a sandstone roof. The coal has an excellent roof here. Its elevation
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is 1,678 feet, indicating quite a sharp dip from the Washington Hensley bank.
On account of the difference in the two sections some question was raised as to
the correlation of these two coals, and it is possible that the bottom coal in the
Washington Hensley bank lies below the coal opened at the Osburn bank,
though it was not seen. The opening here is about 60 feet ahove the adjacent
drainage. A little farther up John Branch, on the east side at (958), supposedly
the same coal has been opened, but it shows there a thickness of only from 32
to 33 inches. Its elevation there is 1,677 feet. The roof is massive sandstone.
The coal on Upper Double Branch of Catron Creek, 44 inches thick, on the John
Crider place (986) was described under the preceding district. '

Crossing over to Martins Fork the Harlan coal was seen on the Stephen Fee
place on Timber Ridge Branch of Martins Fork (980). Its total thickness was 89
inches, including a half-inch parting 9 inches from the bottom. Over the coal is
a massive cross-bedded sandstone (sce Pl. XXX, B, p. 178). On Oldhouse Branch
of Martins Fork (983) this coal gave a total thickness of over 5 feet, but that
includes a 16-inch parting of drab clay 9% inches from the top. The bottom
bench is 8 feet 4 inches thick, including 14 inches of cannel at the bottom. The
analysis included only the 40-inch bench.. The coal is here 20 feet above the branch
at an actual elevation of 1,889 fect above tide. On Laurel Branch of Hensley Branch
of Martins Fork this coal has been opened upon the Sam Hensley place (924). This
shows a main bench of 32§ inches of very hard coal with some brown streaks. Over
it'is-1 inch of bone, 1 inch of coal, and 4 inches of bone. -It occurs in the bed of
the branch at an elevation of 1,710 feet above tide. There is a knife-edge of clay
19% inches from the top of the 323-inch bench. The following six analyses are by
~A. 8. McCreath from samples obtained in 1902 and 1903:

Analyses of Harlan coal in Upper Puckett district.

Constituent. A. B. C. D. E. . G. H.

Per cent. | Per cent. | Per cent. | Per cent. | Per cenl. | Per cent. | Per cent. | Per cent.

LTS S 6.610 | 1.822 | 1.388 | 1.720 | 2.072| 1944 | 2,076 | 3.602
Volatile matter ... ... ._..... 33.870 | 35.028 | 35.562 | 38.740 | 41.558 | 39.466 | 36.944 35.293
Fixed carbon . .............| 53.176 | 57.285 | 52.632 | 56.178 | 47.665 | 53.499 | 58.304 | 55.412
Sulphur - -« oo 504 | .705 | 798| .742| .755| 1.801| .716 583
ASH. oo 5.840 | 5.160 | 9.620 | 2.660 | 7.950 | 3.290 | 1.960 | 5.110

. Four-foot opening on the Frost place, or old Granville Smith place, on Lee Branch of Puckett Creek (905).
. Morris Napier place on Steam Mill Branch of Catron Creek, just above Pansy (944). N
Wash. Hensley bank on Catron Creek, opposite Jones Branch (952).
. Stephen Fee bank on Timber Ridge Branch of Martins Fork above Hurst (980).
. Oldhouse Branch of Martins Fork, Bert Hensley place (982).
. Laurel Branch of Hensley Branch of Martins Fork on the Sam Hensley place (924).
. Myra Osburn place,on John Ball Branch, probably the same as No. 955.
. G. W. Hensley place on Catron Creek, probably the same as 952.
3 and H are from analyses by McCreath from samples obtained by McCreath and d’Invilliers, 1888.

HasEY QW

)

These analyses are in nearly all ‘cases of samples taken very near the
surface and often badly weathered. On the whole they show rather a high
percentage of ash, generally a medium to low percentage of sulphur, though
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one sample gave a high percentage of sulphur. The proportion of fixed carbon
ranges from quite low to high, with an average about medium for this district. The
percentage of volatile matter is usually rather above the average, in one case
running over 40 per cent. These facts suggest a coal of good quality with rather
a high ash, probably due to the fact that the samples included small partings in
many cases.

As a result of its low position in the mountain, coming as a rule fairly near
drainage, this coal underlies a large portion of the district, and should it prove
to be as a whole no worse than may be judged from the sections already
obtained, it ought to yield a large amount of workable coal. Its elevation at
the ecast is about 1,600 feet, but it tends to rise to 1,700 feet on Puckett
Creek, and in places on Martins Fork, where it is brought within the influence
of the Powell River anticline, it reaches an elevation of 1,800 to 2,000 feet.

McCreath and Peter both give analyses of the upper and lower parts of
the Washington Hensley bank separately as given below; the A and C analyses
are by McCreath from samples obtained by McCreath and d’Invilliers; B and D
are by Peter from samples obtained by R. C. B. Thruston; A and B include the
coal down to the top of the 1 foot of cannel; C and D include the 2 benches
of cannel 1 foot thick and 16 inches thick.

Analyses of coal at G. W. Hensley place on Catron Creek.

Constituent. ' Al B. C. D
. . Per cent. Per cent. Per cend. Per cent.
Moisture._..... e el 3.602 2.50 1.284 0.80
Volatile hydrocarbons .. ... ... ... ... ... . 35. 293 31.90 40. 656 37.30
Fixedcarbon.... ... ... ... ... 55. 412 60. 80 47.723 54.90
Ash .. _._.. e e 5.110 3.80 7.960 7.00
Sulphur.. . .l .583 - 438 2.367 1.925

These analyses show the cannel coal to be of excellent quality as regards
its percentage of ash, but fo have such a high percentage of sulphur as to
render its workability doubtful. For ordinary steam purposes, worked -in
connection with the bituminous ¢oal above, it may prove satisfactory.

KELLIOKA COAL.

- The type of this coal for this district was on the Hiram Hensley place on
John Branch of Catron Creek (959). The coal here shows a total vhickness of
7 feet 14 inches, including 6 inches of clay 17 inches from the top, 3% inches of
dark-drab clay 17 inches lower, 8 inches of drab clay 3% inches below that, and
a bottom bench of coal 40 inches thick, including a 1-inch parting of black clay
1 foot from the bottom. The analysis of this coal included only the bottom
bench practically 3 feet thick. Above the coal is 6 feet plus of drab shale.
The faces here run N. 40° E.. This coal lies at an elevation of 1,957 feet, or
about 800 feet above the branch. One hundred and fifty feet higher, the massive
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sandstone outcrops and makes cliffs all around the head of this ravine. On Coon
Branch of Catron Creek (967) the coal supposed to be at about this horizon
showed two benches, the upper 12 inches thick and the lower 24 inches plus;
the bottom was not seen. Between them are 21 inches of carbonaceous shale.
The upper part of the parting contains some fire clay and the lower part some-
coal. .Over it is 8 feet of thin warped sandstone. On Oldhouse Branch of
Martins Fork (983) this coal is divided into three benches, an upper one 24 inches
thick separated by 9 inches of shale from a middle bench 16 inches thick. The
bottom bench is 3 feet thick and is separated from the upper coals by 8 feet 6
inches of clay and shale. The roof here is shale. The elevation here is 2,089 feet.
On Lee Branch of Martins Fork on the Will Lee farm (922a) this-coal shows a
total thickness of 78% inches, including only 1 inch of shale 7% inches from the
top, and 3 inches of clay 44 inches from the bottom. Soft streaks of bony coal
were noted in each bench, seriously affecting the quality of the coal. From the -
standpoint of thickness and workability this is the best section of the coal seen,
provided that the 3-inch parting be mined in and all of the coal taken (922a).
The sample obtained here included only the 44-inch bottom bench below the 8-inch
clay parting. On the opposite side of the ridge on the old Granville Smith place
(907) the same coal has been opened, and has commonly been known as the Smith
7-foot coal. It shows a main bench 5 feet 3 inches in thickness, including a 1-inch
parting 14 inches from the top. There are 4 inches of coal 22 inches above the
“main coal. The coal here is hard and firm, and has locally been called the anthra-
cite seam. The sample ‘included all of the main bench below the 22-inch shale
parting.

On the middle fork of Bear Tree Branch of Puckett Creek (980) is a coal
showing a total thickness of 61 inches. This coal occurs at an elevation of 330 feet
above the Harlan coal as exposed on Bear Tree Branch, but on account of its resem-
blance to the Kellioka coal, and allowing a possibility of the dip to account for the
difference in the interval, it will be considered the Kellioka coal. The upper part
of the coal is badly broken up, showing first a 5-inch bhench of coal, then 4 inches of
shale, then 6 inches of bony coal, and 6 inches of good coal. This is separated from
the lower bench by 8% inches of clay; the lower bench shows 31% inches of coal,
including a 1-inch clay parting 2 inches from the top. The sample obtained here
for analysis included only the 28%-inch bottom bench. " In a hollow to the east,of
the last on Bear Tree Branch (927), a coal somewhat similar to the last has been
opened at an elevation about 68 feet lower, or at about 2,066 feet. This shows a
main bench of 814 inches. Under it are 2 to 3 inches of shaly coal ; over it are
9 inches of clay, then 6% inches of coal, and 8 inches of clay, with 2§ inches of
coaly shale at the top. The roof is a sandy shale; the floor is a clay (927).
On Jackson Mill Branch of Puckett Creek this coal was reported as having been
opened at several points (933). At one of these the coal was said to be 7 feet
thick (928). At another (932) it was reported 6 feet 8 inches thick; at a third
(983), there could be seen 9 inches of voal, then 18 inches of clay, with a streak
of bony coal in the upper part; then 15 inches plus of coal, the bottom not
being seen. This was at the proper elevation above what was thought to be the
Harlan coal. Taking these sections as a whole, it is evident that, while they show
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total thicknesses up to 7 feet or more in most cases, the portion of them that
could be worked ranges from about 2% feet to 5 feet, or 64 feet in the case of
the exposure on Lee Branch of Martins Fork. Oun the whole, however, it may
be doubted if this coal will yield on an average more than about 3 feet of coal
that can be economically worked.

The quality of the Kellioka coal is indicated by the following analyses:

Analyses of Kellioka coal in Upper Puckett district.

Constituent. A, B. C. D. E. F.
Per cent. Per cent. Per cent. LPer cent. Per cent. Peyr. cent.
Moisture . ..o . caaeaas . 1.80 1. 844 1.630 1,534 1.74 1. 868
Volatile hydrocarbons ._.___...... 34. 20 38. 506 38.990 37.106 33.32 39.232
Fixedcarbon....._ __............. 60. 10 54, hg4 54. 222 51. 298 59. 24 54.376
Ash ... B 3.90 3.940 | 4.030 | 8720 | 570 3.300
Sulphur.. ... ... e _ L9917, 1.126 | 1.128 1. 342 1.034 1.224

A. Seven-foot coal, 0ld Grandville Smith place, Lee Branch of Puckett Creek; sampled by R. C, B. Thruston, October 12,
1886. Analysis by Robert Peter.

B. Same coal, same locality; sampled by McCreath and d’'Invilliers, 1888. Analysis by A. 8. McCreath,

C. Same coal, same locality; sample obtained in August, 1902. Analysis by A. S. McCreath.

D. Lower part of bed 3 feet thick from Hiram Hensley Branch, John Branch of Catron Creek; sampled by R. C B.
Thruston, July, 1887. Analysis by Robert Pcter. '

E. Same locality; sampled August, 1902; analysis by A. S. McCreath.

F. William Lec place, Laurel Branch of Martins Fork, includes only the lower 44 inches of coal; sampled August,
1902; analysis by A. 8, McCreath.

These analyses indicate the coal to have an average quantity of ash, but to
be considerably above the average in sulphur, and from fair to high in fixed
carbon, indicating a good coal for steaming purposes.

Forty feet above the Harlan coal a cannel coal has heen open(‘d upon John
Branch of Catron Creek that has attracted some attention. It was not opened
when visited in 1902. MeCreath and d’Invilliers report the coal as 4 feet 6 inches
thick, of which the top, 1 foot 9 inches, is bituminous coal and the bottom, 2 feet 9
inches, cannel. McCreath obtained the following analyses of the upper bituminous
bed (A) and of the canuel bed (B); the third analysis (C) is of a cannel-coal sample
collected by Mr. R. C. B. Thruston and described as “ 8 miles from Mount Pleasant
(Harlan), at the head of Catron Creek of Martins Fork. * * ¥ Sample from
22-inch seam in bed containing 3 seams, 2 of stone coal, severally 18 and 6 inches
thick, separated by a 2-inch shale parting; 120 feet above drainage, a dull, gray-
black cannel coal, irregularly laminated.” As the description indicates that it
was not in John Branch of Catron, we bave supposed this to be the same bed from
some neighboring point on the main branch of Catron Creek. Its analysis has,
therefore, been inserted at this point.
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Analyses of coal at head of Catron Créek.

Constituent. A B. C.
Per cent. Per cent. Per cent.
MOISEUTe « e ee e iaeo i i T 2,692 1.126 1.66
Volatile hydrocarbons. .. ... ... 36. 728 47. 969 42. 80
Fixed carbon ... ... .. Lol i 56.756 32.235 | - 35.44
Ash . . 3. 045 17.795 20.10
Sulphur . i L779 . 875 . 549

These analyses indicate the cannel coals to be of fairly workable quality.
They are fairly free from sulphur and show a high percentage of volatile hydro-
. carbons, as is usual with cannel coal. On the whole we are inclined to consider this
a workable coal. It is possible that this horizon will furnish pockets of cannel
coal at other localities, some of which may prove of suﬂiuently good quahty to be
workable if at the same time they have the requisite thickness.

COALS AT TOP OF MINGO FORMATION.

Below the Wallins Creek coal several small coals outcrop on Coon Branch of
Catron Creek. At the head of Wallins Creek the coal just above the Puckett
sandstone, which has been noted at a few places, is exposed (785), and' shows a
thickness of 26 inches, including a 1-inch parting 12 inches from the bottom. It
has a shale roof. An outcrop of the same coal, according to our correlations,
was noted just above Granville Smith’s house on the trail to Martins Fork. Tt
has not been counted as a workable coal in the presence of the thicker coals.
A little below the Puckett sandstone, in the head of Wallins Creek, another
coal shows a thickness of 21 inches with a 1-inch parting 5 inches from the bottom
(786). About the same position, possibly on Salt Log Hollow of the left-hand fork
of Lick Branch of Path Fork of Puckett Creek (900), the coal was seen 38} inches
thick. There is an upper bench 17% inches thick of hard coal, one-fourth inch of
clay, one-half inch of coal, one-fourth inch of clay, 44 inches of coal, one-fourth
inch of clay, 5 inches of coal, 1 inch of sulphur streak, and 6% inches of coal. The
roof is a soft clay. Over the coal was a massive sandstone. This coal, of which
an analysis was obtaincd, lies immediately below cliffs of massive sandstone. At
the time it was seen the Puckett sandstone had not been traced through this area,
and when that was done later by another member of the party, it was not certain
that the sandstone immediately over the coal -occurred at the horizon of the
Puckett sandstone.- This coal was at an elevation of 2,300 fect, while the Puckett
sandstone at the head of Lick Branch has an elevation of about 2,500 feet. An
- analysis of this coal shows as follows:

Analysis of coal on Lick Branch of Path Fork of Puckett Creek.

Per cent.
MOISEUTE . .. . e e e o et o eeee e e ciececeaaaaa- e e acemeaaaaann 2.492
Volatile matter . .. ..ot et et et 38.018
Fixed carbon .. ... oo i cmme eeeteeiaaaos 50. 765

SUIPhUT o L el e ieeaane 1. 855



202 CUMBERLAND GAP COAL FIELD, KENTUCKY.

COALS OF CATRON FORMATION.
WALLINS CREEK COAL.

The Wallins Creek coal was seen in two places on Walling Creek with almost
exactly the same section, the difference being a matter of only a few inches.
On Coon Branch of Catron Creek (967) a somewhat thinner section was seen,
though still bearing a general resemblance to the Wallins Creek section. On
Puckett Creek a coal assumed to be at this horizon showed a thickness of between
3 and 4 feet without partings. The typical locality for this coal is in this district
at the head of Wallins Creek. It is exposed naturally in several of the branches
of the creek at one or two points. At one point here a block of this coal
showing its full thickness is said to have been cut out and sent to the New Orleans
Exposition. At this point the coal shows a total thickness of 8 feet 4 inches,
including 7 inches of bone and coal 5 feet 4 inches from the top, and 7 inches of
clay 7 inches from the bottom. The 7-inch parting is a hard dark-drab calcareous
shale, ringing when struck with a hammer. The roof is dark-drab clay shale with
a thickness of 1 foot with shaly sandstone above. At another exposure at the
head of Wallins Creek the upper bench showed 5 feet 6 inches in thickness; then
came 2 feet of crumbly coal, while the parting of hard blue rock is 1 foot 6 inches
thick; the bottom bench is 8 inches thick (783). On Sang Branch of Wallins Creek
(767) the upper bench of coal is 5 feet 10 inches thick, the bony coal 3 inches thick
with 12 inches of coal between that and the shale parting 7 inches thick. The
lower bench is 8 inches thick. The bottom. bench in this case, as in the sections
at the head of Wallins Creek, would, of course, not be worked, and it is possible
that no attempt will be made to work any of the coal below the bench of bone.
In that case the thickness of workable coal would be reduced to from 5 feet 4
inches to 5 feet 10 inches. The roof of the coal on Sang Branch is shale for a
thickness of at least 9 inches. On Coon Branch of Catron Creek (965) this coal is
a little more split up. Its section shows 32 inches of good bituminous coal, 4
inches of good splint coal, 20 inches of good bitumninous coal, 2 inches of bone, 1%
inches of coal, 24 inches of bone, 1 inch of coal, 2% inches of clay, 14 inches of
coal, 1% inchés of clay, and 10 inches of ‘'splinty coal. Over the coal is from 50 to
60 feet of shale to sandstone. Under the coal there showed, partly covered, about
3 feet more of coal and bone to a bottom bench of coal 3 inches thick resting
on 3 to 4 inches of carbonaceous shaly clay, and that on fire clay, grading down
to a blue sandy shale for a thickness of 4 feet to a sandstone. The coal here has
an elevation of 2,601 feet on the left fork and 2,625 feet on the right fork of the
branch, On Coon Branch the Puckett sandstone is not recognizable, but the Slater
sandstone crops out with a thickness of 80 feet abové the mouth of the branch.
The Jesse sandstone shows its characteristic pebbly facies 820 feet above the coal.
On Lee Branch of Puckett Creek, below the Smith 11-foot coal, this coal is reported
to show a thickness of 44 inches (910). In a climb in the field above Mr. Smith’s
house this coal showed 3 feet 3 inches thick with 8 inches of shale on top. The
following analysis of this coal is by A. S. McCreath from a sample obtained in
1902 at the typical locality at the head of Wallins Creek. The second analysis is
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by Peter of possibly the same bench of coal at the same point, from a sample obtained
by R. C. B. Thruston in August, 1884. The sample was air-dried. The third analysis
is of the 44-inch seam reported 80 feet below the 11-foot coal on Lee Branch of
Puckett Creek, supposed to be at the horizon of the Wallins Creek coal. It is by
Peter, from a sample by R. C. B. Thruston. This sample was also air-dried.

Analyses of Wallins Creek coal.

Constituent. - AL B. C.
Per cent. Per cent. Per cert.
Moigture - ... o.olLloos @t e e e e e amaceaaaaan 2.-348 2.20 2.40
Volatile combustible matter . .__.___ ... ... . _...... S 37.792 35. 10 . 34,20
Fixed carbon .. e eieeeea. 52. 359 56. 70 60. 60
Sulphur - i .731 .818 . 684
- o U 6. 770 6. 00 2.80

The coke has the same general character as most of the cokes of this region—
a fair quality with a tendency toward a granular structure. The ash here is quite
high and the moisture percentage indicates a weathered coal—something to be
expected, as the samples were obtained directly from the outcrop. The percentage
of sulphur was fairly low. The percentage of fixed carbon is below the average.
On the whole, however, this can be classed as a good steam coal, and samples
obtained from the unweathered coal may show it to have a better coking quality.
In considering the value of this coal it seems safe to assume that it underlies the
ridge around the head of Wallins Creek, yvielding an average thickness of workable
coal of between 5 and 6 feet, but it shows a tendency south of the head of Puckett
Creek to thin down to an average thickness of between 3 and 4 feet.

SMITH 11-FOOT COAL.

This coal is typically exposed on the old Granville Smith place at the head
of Lee Branch of Puckett Creek (913). It has been named from the exposure
at this point, as this opening has been well known throughout ‘the region,
and the coal has generally been spoken of as the Granville Smith 11-foot coal.
The seam shows a total thickness of 11 feet 4.inches. There are two principal
partings in the coal, the uppermost a 12-inch parting 4 feet 9 inches from the -
top and the other 9 inches thick 3 feet 4 inches lower. This upper bench shows
1 inch of parting 3 inches from the top and a knife-edge parting 16 inches from
the botttom. The sample obtained for analysis of this coal in 1902 included only
from the 1-inch parting in the upper part of this bench down to the 12-inch
clay parting. Over the upper bench is 6 inches of shale with 2 inches of coal
above. The bench between the 12- and 9-inch partings shows a knife-edge parting
9 inches from the top and a clay parting 22 inches from the bottom. Below the
9-inch parting are two benches of coal, 5 and 8 inches, respectively, separated by
4 inches of shale. The 5-inch bench is very hard coal. The. roof is shale and
firm, changing 2 feet above the coal into a thin-bedded sandstone. The floor is

41—No. 49—06——16
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fire clay, underlain by coarse sandstone. On Sang Branch of Wallins Creek (767)
this coal shows a thickness of 44 inches without partings. On Coon Branch of
Cation Creek a very poor exposure of it indicated a thickness of from 3 to 4
feet (771). At this point, however, it was badly weathered, and it was not possi-
ble to get a good section (967). It is of course possible that the coal at the
last two exposures represents only part of the coal as exposed at the Smith place,
the 12-inch parting possibly having thickened so as to separate the two main
benches. On Trace Fork a 23-inch coal was found about 15 feet below the
44-inch coal, which may be a lower bench of the Smith 11-foot coal, though, as
a sandstone bed comes between the two, it would hardly seem probable. We .
must therefore consider that if this correlation is correct, the 11-foot coal on Lee
Branch is simply a local thickening of a bed which normally runs from 3 to 4
feet in thickness. Thirteen feet of coal on Grays Knob, thought to lie at the
same horizon, would be a similar instance of a local thickening, and it would not
be unexpected under these circumstances if a similar thickening should. be found
at other points.

* The following two analyses of this coal at the type locality include only the
upper bench of coal. The first analysis was from a sample obtained in 1902, the
analysis being by A. S. McCreath; the second analysis from a sample obtained
October, 1886, from Mr. R. €. B. Thruston, is by Peter. The sample for the
last analysis was air-dried.

Analyses of Smith 11-foot coal, Lee Branch of Puckett Creek.

Constituent. . A B.
. Per cent. Per cent.
B0 11 ¢ PP 2.500 4. 00
Volatile combustible matter . ... ... . .. 37.010 31.00
Fixed carbon ... ... ... e e e e e e ieeeeacaceeeenieecceamaaaanaan . 49.680 56. 00
Sulphur .......o..ol.. e e e aae e m e caecacemeaneanan . 990 1.027
ASD e e e e 9.820 9.00

The coke obtained was fair but somewhat granular in structure. These
analyses show this coal to be of fair quality, though carrying a large percentage
of ash and a small proportion of fixéd carbon. The moisture percentage indicates
that the coal was more or less weathered. It may be safe to figure on this coal
showing a thickness of between 3 and 4 feet under most of the area with a
greater thickness locally, which can hardly be considered in figuring the value
of the coal, as it is very apt, as in the section on Lee Branch, to show partings
when thick which will reduce the actually workable coal to nearly the lower
figure.

CORRELATION OF COALS OF CATRON FORMATION.

In this district the Catron formation shows at least five coals, of which two
may be considered workable. The two workable coals are here about 150 feet
apart. The lower of them has been considered as at about the horizon of the
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Poplar Lick coal of Log Mountains, though it would not be safe to assert exact
correlation. If it is the Poplar Lick coal of the Log Mountains, it is possible
that the higher coal (the Smith 11-foot coal) is the representative of the Klondike
coal of the Log Mountains. In the section on Coon Branch a coal measuring
3+ feet, as far as exposed, and badly broken up with- partings was found about
60 feet below the bottom of the Jesse sandstone. Judging by the very poor
section seen, it can not be considered as workable. '

SUMMARY.
Summary of coals of Upper Puckett district.

Number of coal beds found

............................................. 25+
.Total thickness of coals ... . .. . feet. . 60
Number of coal beds of workable thickness (24 fcet) ... ... ... ... . ... 13
Average thickness of principal workable coals. .. ... . ... __. ... feet. . 4
Total thickness of workable coal beds .. ... .. ... ... .. _...... do.... 45+
Greatest thickness of single coal béd measured.. .oo......._..._.. do._.. 113
Greatest thickness of coal in single bed measured.... ... ... ... do.... 9
Approximate area underlain by workable coal .. _... e acres. . 20, 000

Fstimated total tonnage of district - .. . ... . ... ... tons. . 130, 000, 000

’ Smith 11-foot. | Wallins Creek. Kellioka. Hs;flurl.
Approximate elevation above tide........ feet._ 2, 800 © 2,650 | ~... 1,850 | 1,600-2, 000
Thickness: o et T
Greatest . .- o oot do... 113 8% 10% 643
AVerage ...coiiiia e, . do.... 6+ 6 63 3%
Least o coe e do.... B 3% 3% 2%
Average thickness of workable coal .._.. do.... 33 5F 33 4
Number of measurements .._.._..._...___...__.. 3 5 6 15
Area of seam ... ... ... ._.......;acres.. 1, 000 5, 000 5, 000 16, 000
Total coal per acre... ... . . _......... tons 10, 000 10, 000 10, 000 6, 560
Available coal per acre -....__......o... do.. 4, 000 4, 000 4,000 5, 500
Coal available in distriet- ... __....... ... do.._.| 4,000,000 | 17,500,000 | 20,000,000 | 88,000,000
STRUCTURE.

As a whole the structure of this district is mouoclinal, rising more or less
steadily on the northwest edge to Martins Fork. Along Puckett Creek from the
mouth of Path Fork to the mouth of Rockhouse Branch, unless our correlations
are incorrect, the dip practically just equals the descent of the stream, amounting
to nearly 200 feet in that distance. From there, southeastward to Laurel Branch
of Martins Fork, the rise appears to be somewhat greater, probably 300 feet or
more. In the headwaters of Wallins Creek a somewhat similar rise exists, as
well as in the headwaters of Catron, which shows in the ridge between Catron
and Wallins and Puckett in the rise of the Wallins Creek coal. This coal, which
has an elevation of 2,496 feet at the head of Hobbs Branch, rises to about 2,620
feet at the head of Banners Fork. Between that point and the head of Trace
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Fork or the right-hand fork of Wallins Creek there appears to be little change in
elevation. The coals on Coon Branch of Catron Creek have an elevation of 2,625
feet on the right-hand fork and 2,601 on the left-hand fork. At the extreme head
of Catron Creek the same coal is estimated. to have an elevation of a trifle over 2,800
feet and a little less at the head of Puckett Creek.

CORRELATION OF COALS,

By Davip Wtk and Grorce H. Asarey.

While of very minor economic value, the question of the correspondence of
the coals of the different ficlds is one of great interest to mining men. Where
coals are highly persistent, such correlations may be of high value, as it may be
possible to predict ahead the quality as well as thickness and reliability of any
given coal. In this field the coals seem to be fairly persistent in respect to thick-
ness and quality, but hardly enough so that the characteristics- of the coals at
one place will serve to identify the same coals elsewhere, or to prove useful in
predicting their value.

The following chapter, while written by Mr. Ashley, is based almost wholly on
data obtained by Mr. White. It has already been stated that all the rocks exposed
in this basin are believed to be of Pottsville age. In the early geologic work in
this part of the Appalachian field it was supposed that what is here called Lee
replesented all of the Pottsville of this region. Later discovery of Pottsville
plants in the upper part of “the Norton formation in the Bristol quadrangle led to
the conclugion that the top of the Pottsville must be placed much higher thun
was at first thought possible.

In his Geology of the Virginias, 1884, Mr. W. B. Rogers makes the following
classification of the Coal Measures:

Lower barren group, XIV.

Lower coal group, XIII. °

Great conglomerate or conglomerate coal group, XII (Pottsville).
Greenbrier shales, XI.

In his coal report for the West Virginia Geological Survey (1904), Prof. 1. C.
White, following in the main his Bulletin 65, United States Geological Survey, 1891,
uses the following names for the corresponding groups:

! XVI. Dunkard.
XV. Monongahela.
XIV. Conemaugh
XIII. Allegheny-Kanawha.
XII. Pottsville.
XI. Mauch Chunk red shale, Greenbrier, or Mountain limestone.
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Messrs. Marius R. Campbell and Walter C. Mendenhall, in their * Geologic
Section along New and Kanawha rivers in West Virginia” (Seventeenth Ann. Rept.
U. S. Geol. Su1 vey, 1896), give the followmg correlations:

XIV. Charleston sandstone.
XIII. Kanawha formation.
Fayette sandstone (Nuttall).
Sewell formation. ',
XII. Raleigh sandstone.
Royal formation (upper three-fourths).
.(Royal formation (lower one-fourth).
XL {Primeton conglomerate.
Hinton formation.

In the Charleston and Pocahontas folios, Umted States Geological Survey,
1896 and 1901, Mr. Campbell correlates as follows:

' XIV. Charlesﬁon sandstone.
XIII. Kanawha formation.

Sewell formation.
Raleigh sandstone.

XII.< Quinnimont shale.
Clark formation.
Pocahontas formation.
Bluestone formation.

X1.{Princeton formation.
Hinton formation.-

The parallelism of No. XIII and the Kanawha formation was given in these
folios as partial only, since the inspection of the fossil floras of the Kanawha had
shown as long ago as 1896 that the lower half at least of the Kanawha for-
mation was of Upper Pottsville age. Further study of the paleohotanic evidence
by Mr. David White led to the inclusion of all of the Kanawha lying below the
Stockton coal—practically the entire formation—within the limits of the Pottsville,
the upper part of the Kanawha being regarded as a greatly expanded equivalent of
the Mercer group of western Pennsylvania. The Stockton coal, with a portion
of the Charleston sandstone, was accordingly correlated with the Allegheny
formation (XIII). The term ¢ Alléegheny-Kanawha,” as finally employed by
Prof. 1. C. White for No. XIII, is inapplicable, since it is substantially equivalent
‘to writing it “AlleO'heny—Pottsvﬂle 7

Turning now to the Cumberland Gap coal field, it is possible at this time to
give only preliminary and provisional correlations. Apparently the Lee formation
of this field includes everything from the bottom of the Pocahontas formation
to the top of the Raleigh formation and possibly a little higher. The Hance
formation and the lower part at least of the Mingo formation appear to correlate
with the Sewell of the Kanawha region. The plant material collected from the
Bennett Fork coal is too scant for definite correlation purposes, but it appears to
be typically Sewell.

The roof of the Mingo coal furnished a flora which has some things in
common with the Lower Kanawha coals of the New River region, though a
definite opinion can not be offered at this time. The Catron formation is
probably all included in the Lower Kanawha of New River, as both the Wallins
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Creek coal and the Lower Hignite coal appear to be distinctly referable to
the Lower Kanawha of West Virginia. The Bryson formation appears to be
included in the time of the Upper Kanawha, judging from material collected at
the horizon of the Red Spring coal, which will probably fall in the upper part
of the Kanawha formation, and not far from the Winifred and Coalburg coals.

In Mr. Campbell’s report on the Big Stone Gap coal field, 1893, he gives
the following table of formations: :

Feet.
Harlan sandstone. . ... ... e ieiieeccceaceecnceaaaaaa——- 880
Wise formation. . iieeeiiliee. 1, 270
Gladeville sandStone . - . . ..o« e e 100
Norton formation. ... ... e iieieaeaaiaan 1, 280
Lee conglomerate. ..t ieiiamciceeaaan 1, 500

Assuming that the top of the Lee has heen drawn at the same horizon at
Cumberland Gap as at Big Stone Gap, and that Mr. Campbell’s measurement of
the Norton is correct, his Gladeville sandstone should come about: at the horizon
of the Puckett sandstone of the Cumberland Gap field, as that sandstone has
been estimated at about 1,350 feet or a little less above the top of the Lee. Tt
is possible that the top of the Lee at Big Stone Gap was drawn at the top ‘of
the Yellow Creek sandstone of this field, in which case the agreement is still
closer. On the other hand, taking the position of the Gladeville sandstone
as given on upper Clover Fork on Mr., Campbell’s map, and MeCreath and
d’Invillier’s description of the sandstones seen along that fork from the edge of
Campbell’s map to the edge of the map accompanying this report, it would
appear that the Gladeville corresponded to the massive sandstone just above or
below the Harlan coal. Messrs. McCreath and d’Invilliers thought that the .
heavy sandstone in the upper valley of Clover Fork could be traced down into the
Cawood sandstone just above Harlan court-house. Careful tracing, however, shows
that the latter sandstone passes beneath Clover Fork below Jones Branch. In view
of the possibility of error in the correlation of the Gladeville sandstone from its
~ typical locality over Black Mountains into Clover Fork and the lack of definite
detailed tracing of the sandstones down part of Clover Fork, little reliance can
be placed on this last correlation. One or two facts favoring the correlation of
the Gladeville sandstone with either the sandstonc just above or just below
the Harlan coal are, first, the existence of rather heavy coals -just above and just
below the Gladeville. On Poor Fork, near Poor Fork post-office, there is a coal
that locally reaches a total thickness of 16 feet, and at one point shows a 13-foot
bench without parting. On Clover Fork this coal just above the Gladeville appears
to be thin, but a thick coal, not important eastward, appears just below the
Gladeville. If either of these coals correspond with the Harlan coal, the
Gladeville would necessarily correspond to one of the sandstones close to the
Harlan coal. In the second place, the top of the Gladeville is described as 1,270
feet below the bottom of the Harlan sandstone, which is described as carrying
" pebbles. If the pebble-carrying horizon of this region—the Jesse sandstone—
corresponds with the bottom of the Harlan sandstone of the headwaters of
Clover Fork the space from that down to the Harlan coal, which is about 1,200 -
feet, agrees well with the interval farther east. No accurate measurement from
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the Harlan coal to the top of the Lee was obtained around Harlan, and the
assumed interval of 600 feet is based on the assumption that our correlations of
the Cawood sandstone from Harlan to Wallins Creek, and of the Harlan coal
with the Hance coal were correct. - If our correlations are correct and Mr.
Campbell’s measurement of the Norton be correct, it is evident that the Gladeville
correlates with either the Slater or Puckett sandstone of this region. In the
latter case, the three thick coals mentioned by Mr. Campbell, as occurring above
the Gladeville on Clover Lick Creek and elsewhere, may correspond with the
Wallins Creek coal and the thick coal above and below, and the Imboden seam
which he places 190 feet below the Gladeville may correspond with the Creech
and Mingo coals of the Cumberland Gap area.

There are no data at hand for making correlations with the KElkhorn coal.
According to a section of the Pound Gap region by Mr. Crandall, the Elkhorn
bed, that gives its name to the Elkhorn field, is at a maximum 565 feet above the
top of the I.ee. This would suggest its correlation with the Harlan coal. Mr,
J. N. Hodge has concluded from hig work in those regions that the Elkhorn and
Imboden coals are the same bed. Probably. much more detailed work will be
required to decide the question definitely.

Prof. J. J. Stevenson has treated the stratigraphy of the Pottsvﬂle group in
a broad way in his valuable paper on *Thé Carboniferous of the Appalachian
Basin” (Bull. Geol. ‘Soc. America, vol. 15, pp. 37-210). He has, however, neces-
sarily passed over the Cumberland Gap field, because of the small amount of
data that had previously been published on this field, such data as a rule not
being sufficiently detailed to permit of his making correlations. Among the
correlations which he makes between outside fields may be noted with interest
bis correlation of the Elkhorn coal of ‘the KElkhorn field with the Kelly coal of
the Big Stone Gap area, the Kelly coal coming 75 feet above the Imboden coal.

The Jellico field joins this on the northwest. Mmlng at Jellico is upon two
beds, the Jellico and the Blue Gem, the latter occurring about 110 feet below
the f01me1 About 450 feet above the Jellico occur two coals, of which the
lower is called the Dean coal. A series of sections by Mr. White led him to
think that he had traced the Dean, Jellico, and Blue Gem in the region about
Coalport and Fourmile Creek northwest of Pireville. Near Pineville his tracing
led him to conclude that the Jellico coal of the Coalport region was represented
by the coal 200 feet above the Pineville coal at West Pineville. Good sections
were obtained on Dean Branch of Greasy Creek at two points near Coalport and
- at Fourmile Run, all of which gave the interval from the Dean coal to the
Jellico coal as about 450 feet. From FKFourmile Creek to west Pineville is but a
few miles, so that it was thought highly improbable that the 450-foot interval
“given above should in that short distance have thickened up to 650 feet. Accord-
ingly, it was concluded that the Pineville coal lay 200 feet below the Coalport
Jellico, the Blue Gem possibly being one of the intermediate coals. From West
Pineville to the Straight Creek mines only part of the section was run, leaving
it uncertain whether the coal being worked there was the Pineville seam or the
‘seam 200 feet above. The interest in this unsettled point lies in the fact that
the roof of the coal at the Straight Creek mines contained an abundance of plant
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forms that closely resembled the flora at the Mingo miines. Assuming that the
coal now mined at Straight Creek is the same as the Jellico, this fact suggests
that the Mingo and Jellico coals are the same bed. Another fact tending to cor-
roborate the conclusion is the finding of animal remains in the shales above the
MecGuiire coal a short distance above the Dean coal. According to the inter-
pretation that the Jellico is the same as the Mingo, the Dean is the same as the
Poplar Lick or the Wallins Creek coal, and the McGuire coal corresponds with
the Klondike. Oun the other hand, according to a section prepared from Mr.
Crandall’s report on Whitley and Pulaski counties, the Jellico coal is only 400
feet above the ‘‘Conglomerate” or Lee, whereas the Mingo coal has been
calculated as over 1,000 feet above. A review of Mr. Crandall’s original article
reveals the fact that he does not give the exact distance of the .Jellico coal above
the Lee, the necessary data evidently not having been found. It is evident,
however, that he considered its position about the equivalent of the Bennett Fork
coal on Bennett Fork. Work done by hiln on Tackett Creek led him to the same
conclusion. With this interpretation the Deap coal occupies the position of the
Mingo coal. As tending to corroborate this correlation is the section of a’ coal
250 feet above the Dean coal on the Ransom Slusher place on the left fork of
Straight Creek. It shows as follows:

Section of coal on left fork of Straight Creek.

Ft. in
1721 1 6
Sandstone - ... ... ool e ideieeieann- 2
Coal - .. ... e e e e e e e 1 13
L) P }
L 4%
Bituminous shale _ . . ... 3
Clay i 6

This section certainly resembles the Sandstone Parting bed of the Log
Mountains. At this time we are not prepared to do more than suggest those
two possible correlations.

There remains to consider the posmble correlations with the coals to the
southwest. In a section obtained by Mr. White at Big Creek Gap in the south-
western end of the Cumberland Gap coal field, the Rex coal was calculated to
be about 175 feet or more above the top of the Lee, according to which bed, in a
series of waning sandstones, is selected as the top of the latter formation. At 447
feet above that comes the Kent coal, which on the head of Davis Creek, a tribu-
tary of Clear Fork of Cumberland, splits into two or three benches. One hundred
and thirty feet below the Kent there is reported a coal, locally called the Blue
Gem. . By these measurements the Kent coal is 622 feet above the top of the
Lee, or about in-the position of the Bennett Fork coals; 240 to 250 feet above the
Kent coal 'is a 41-inch coal with two partings in the middle, probably the Rich
Mountain coal, with at least three coals in the interval. This would be in the
position of the Kellioka coal of the Black Mountains. One hundred feet higher a
4-foot coal is reported on Davis Creek. '

The next important coal above this is the Jordan, ahowmg 5 feet of coal with
1 inch of parting 12 inches from the top. This is 200 feet above the 4-foot coal, or
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about 360 feet above the Kent coal. Neither this nor the 4-foot coal agree in
interval above the Kent coal with the interval from the Bennett Fork coal to the
Mingo coal. Mr. Crandall reports that on Tackett Creek the Mingo coal shows
less than 3 feet, so that it is possible that the Mingo coal is represented by coal
reported 16 inches thick, 75 feet above the 4-foot-coal. Under it is a massive sand-
stone that might well be the Fork Ridge sandstone, while 120 feet lower is another
sandstone corresponding to the lower sandstone on Bennett Fork. At 620 feet
above the Jordan bed.is the lower of two coals, the upper one hbeing about 25.
feet higher. These upper coals have about the position above the Kent that the
Upper and Lower Hignite coals have above the Bennett Fork-coal. Furthermore
they agree with the Hignite eoals. .in- bemg accompanied by upper Kanawha
fossils.

The above correlations have been suggested on the assumption that the Rex
coal is only 175 feet above the Lee.. Should, however, there bhe a difference in what
has been assumed to be the top of the Lee by Mr. White at Big Creek Gap and by
Mr. Ashley at Cumberland Gap, it is possible that the Rex coal may be nearly or
quite 200 feet higher, or about 375 feet above the assumed top of the Lee at Cum-
berland Gap. While this is still conblderably below the assumed elevation of the
Bennett Fork coals above the top of the Lee, in view of the uncertainty existing as
to the exact clevation of the Bennett Fork coals above the top of the Lee, it seems
permissible to correlate the Rex coal with the Bennétt Fork coal. 1In that case the
Kent coal is at practically the same elevation above the Rex coal that the Mingo
coal is above the Bennett Fork. On this basis the Jordan coal occupies about the
position of the Poplar Lick or Klondike coal, though its interval above the Kent
is a little greater than either the Poplar Lick or Klondike above the Mingo coal.
The Rich Mountain coal is about the same elevation above the Kent as the Sand-
stone Parting, while the 4-foot coal reported on Davis Creek as 100 feet above the -
Rich Mountain is not represented by a thick coal on Bennett Fork.

“In this correlation the upper coals before mentioned at 625 feet above the
Jordan bed will come nearer the horizon of the Red Spring coal. Furthermore it
agrees with the Red Spring coal in being accompanied by an upper Kanawha
flora. This last correlation is of interest as snggesting the correlation of the Kent
coal with the Mingo, the Creech, the Imboden, and possibly those with the Elkhorn
bed of the Elkhorn field. _ '

Crossing over to the Wartburg field there is found a coal low in the series
above the Lee that has been extensively worked and that would seem to correspond
to the Rex coal. About 1,400 feet above this coal, sometimes called the Coal Creek
coal, are two coals known Jocally as the Upper and Lower Block coals—the coals
which are open at Red Ash above Careyville, at Abbott and above Peach Grove,
near Better Chance, and in the Wind Rock Mountain, ahout 5 miles northeast of
Oliver Springs. These Upper and Lower Block coals have about the same eleva-
tion above the Rex coal that the Upper and Lower Hignite coals have above the
Bennett Fork coal, so that if the Rex coal be correlated with the Bennett Fork, as
suggested above, it seems probable that the Coal Creek coal corresponds with the
Bennett Fork coal, and the Upper and Lower Block coals of the Briceville region
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correspond with the Upper and Lower Hignite coals in the Log Mountains region.
Still above the Block coals about 550 feet are one or two thick coals, one of which
may represent the horizon of the Red Spring coal. Still above that 200 feet are
thick coals, associated with which is a mixed flora of Kanawha and Allegheny,
but still of clearly Kanawha age. If the correlation immediately preceding is
correct, this last plant horizon will come at or above the top of the highest strata
in the Log Mountains, or in that part of the Black Mountains studied and mapped
by us, and as at this horizon the plants indicate still Pottsville age it is evident
that all of the rocks in the area studied by us are of Pottsville age.

Provisionally, the Anderson sandstone of the Briceville area is thought to be
continuous with the Harlan sandstone of the Estillville area, and both with the
Charleston sandstone of the Kanawha region.

EXPLOITATION AND DEVELOPMENT OF COALS.
CHEMICAL CHARACTER OF COALS.

In connection with the description of the coal beds, chemical analyses- have
been given of the coals, the analyses being made by Mr. A. S. McCreath from
samples obtained in 1902 and 1903, or from samples obtained by MecCreath and
d’Invilliers in 1887, or by Robert Peter, formerly State chemist of Kentucky, from
samples obtained by different members of the Kentucky Survey. The analyses by
the last analysist were in all cases of air-dried samples, and it is not known whether
the samples obtained represented an average of the whole seam or not, though
it has been assumed that in most cases at least it did. The analyses obtained in 1902
and 1903, and it is believed also those obtained by McCreath and d’lnvilliers in
1887, -were obtained by cutting a section of the coal, or of such part as seemed
desirable, excluding only such partings as it was thought would be excluded in
practical mining. It should be remembered that in the majority of cases these
samples were obtained from outcrop coal, in some cases the coal being soft and
crumbly, and so badly weathered that it would not make a coherent coke. At the -
end of the report on the resources of the Cumberland Valley by Messrs. McCreath
and d’Tnvilliers they summarized the analyses of the coals obtained by them, giving
a general description of the quality of the coals. They examined and tested the
coals in what is now the Big Stone Gap coal field of Lee-and Wise counties, Va.,
then the coals from the head of Clover Fork of Cumberland River to Pineville, and
‘then the coals of the Yellow Creek basin, comprising practically what is included
in the area west of Yellow Creek in our study. For the sake of comparison the
averages and other data furnished by them of the three districts will be given.
The tables as reported exclude the cannel coals. The samples analyzed from the
Big Stone Gap district (19 coals) averaged as follows:

Average analysis of coals from DBig Stone Gap district.

Per cent.

113 1] 7 5 = "1.918
Volatile matter ............ e e eeeeo-. 36.449
B0 s e o 10 P 53. 815

SN <1771 11 R 1. 396
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The extremes in composition show as follows: ~ :
Per cent.

WAy .« o e e e e e eeteaceaanan 0.978- 3.572
Volatile matter .. ..o i de e caeceeaeecmaaan 31. 437-41. 539
Fixedearbon . ..oo.ioo i e e eeeeeeeeeaaas 47, 224-59. 741
B~ 101 o) § Y U NN .436- 4.771
Ash_o_._...... e e e et e e e eeee e 1. 700-15. 660

Of the 19 samples thus grouped 1 shows less than 2 per cent of water; 6 show
more than 2 and less than 3 per cent of water, and 12 show more than 3 and less
than 4 per cent of water. Of the same number of samples 12 show less than 1 per
cent of sulphur; 1 shows more than 1% per cent and less than 2 per cent of sulphur;
6 show more than 2 per cent of sulphur. Of ash 4 show less than 3 per cent; 4 show
more than 3 and less than 5; 8 show more, and 8 less, than 8.

The coals between the head of Clover Fork of Cumberland River and Pineville,
in all 26 coals, averaged as follows:

Average anolysis of Cumberland River coals.
Per cent.

Water. o oo L L. 3.28
Volatile matter - . .. e eeeemeaaecaaaan 36. 625
Fixed CArbON - . o oo o e e e et 54. 399
Sulphur.._ ... et eeeeeeiiaaeo. . 852
7 N1 o YU PN 4. 839
The extremes are:

’ - . Per cent.
A2 S U S - 1.162- 8.906
Volatile matter . ... e e el 34. 028-39. 980
Fixed carbom oo .o ieeeaan 47.159-58. 304

CSulphur . .532- 1.398
AN i e 1.935-11. 270

Of the 26 samples thus averaged 11 show less than 2 per cent of water; 4 show
between 2 and 3 per cent of water; 2 show between 8 and 4-per cent of water; and 9

show more than 4 per cont of water. Of the same coals 18 show sulphur less than -

1 per cent; 8 between 1 and 13 per cent. Of ash 8 show less than 3 per cent; 6
show between 3 and 5 per cent; 9 show between 5 and 8 per cent; 8 show more
than 8 per cent. _ .

Of the coals on Yellow Creek, 6 in number, the following average is given:

Average analysis of coals on Yellow Creek.
Per cent.,

L 03 £ D = S 1. 896
Volatile matter ... __ o et e iieicieaiaaa.- 37.170
Fixed carbon - i 53. 046
Sulphur . il 1. 428
) o 6. 460
The extremes are:
Per cent.
Water. ..o e e e e eiiaeeaceaan 1. 240~ 3. 492
Volatile matter .. ... ... ... o i iieiaaon. s 35. 000-40. 785
Fixed carbom . .o 49, 671-58. 832
101 §'9) 43 B U .733- 2.434

7 X o 2. 540- 9.545
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Of the 6 samples thus grouped the amount of water shown in 4 is less than 2
per cent; in 1 it is between 2 and 3; in 1 it is between 3 and 4. The sulphur in 2 is
less than 1 per cent; in 2 it is between 1 and 1% per cent; in 2 it is between 14 and 2
per cent. The ash in 1 is less than 3 per cent; in 2 it is between 3 and 5; in 8 it is
more than 8.

In discussing these tables they say as follows:

‘A comparison of these tables and averages will show the general superiority
of the coals tributary to the Cumberland River route; whereas between the two
others therc is very little difference.

“Perhaps the most striking feature blought out by comparison of these
results is the excessive percentage of water in many of the coals along the
Cumberland River route, nine of them showing over 4 per cent. This is,’
doubtless, due in a very large measure to the geographic position of these
coals, by which their exposure to the north storms has brought about more rapid
weathering and change of physical structure than is the case with the coals on
the south side of the mountain divide in Virginia, as well as those but partly
exposed to the effects of the elements from the Yellow Creek territory. While
this weathering has produced a higher percentage of water in all the coals, which
were apparently quite dry, it has likewise probably effected a decrease in the
percentage of sulphur and perhaps ash. It will, undoubtedly, prove to be the
case upon further developments, but while these coals will be found to carry only
a normal percentage of water, they will not show such a wmarked increase
[decrease?] in their percentage of sulphur and ash. |

“In the matter of ash, it may be taken for granted that any decrcase in
this constituent, due to leaching, is fully compensated for by the presence of
infiltrated mud, for many of the samples show this feature to a marked extent.

- It will wadlly be seen that the coals as a whole are essentially graded as
gas coals; for while undoubtedly the chemical analyses of many of them would
serve to indicate coals more adapted for coking purposes, it has not been found

. possible to say how far such coals would make a marketable coke when subjected
to a regular oven test; and their behavior in crucible tests in the laboratory was
such as to suggest some doubt as to their proper classification in the coking coal list
from their failure to show satisfactory test{s. Nevertheless, such negative results
may be, and doubtless are, due in a great measure to the fact that practically all
of the samples were taken from outcrop and sometimes badly weathered coal; and
it is well known that the weathering of coal greatly deteriorates, if indeed it
does not entirely destroy, its coking qualities. That this weathering was excessive
in many instances there can be no doubt, for the coal was soft and pulpy.

‘““The general list of analyses will, however, serve to classify them as. usually
good steam coals, rich in volatile matter, and thus 1n§urmg a quick fire and the
rapid generation of steam.”

Since the above was written the coals of both the Blg Stone Gap area and
the Yellow Creek area have been developed and coked upon a commercial scale.
As far as could be learned, and as far as such coke was seen, it was of good
quality, and it is probable that when tested from regularly mined coal the coals
of the Cumberland River field will also yield good -coke. Nevertheless a
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comparison of the analyses given with those of standard bituminous coals show
that these coals should, as a whole, be classed with the gas coals rather than with_
the coking coals. In the same report Messrs. McCreath and d’Invilliers give the
average analyses of various well-known fuels, which, for the sake of comparison,
might be repeated here.

Analyses of standard bituminous coals.

Water, \I:f;%glf cgir}égg_ Sulphur. Ash,
- Per cent. Per cent. Per cent. Per cent. Per cent.
Westmoreland gas coal ... ..o .- - 1. 427 37.521 54. 921 0.713 5.418
Pennsylvania gascoal ... .. .. .. ... ... 1. 280 38.105 54. 383 . 792 5. 440
Clinch Valley gascoal. ... ... ... ....... 1.180 37.398 56. 732 .619 5. 602
Clinch Valley steam and coking coal _.._.___. 1.152 31.451 57. 754 759 8.884
Cardiff steam coal .. ... . ... ... 2. 562 33.123 56.774 1.326 6. 225
Connellsville coking coal .._....._..._....... 1. 260 30.107 59. 616 _.784 8.233
Flat Topecoals. .. ... .. i iiiiians 1.011 18.812 74. 256 . 730 5.191

A study of the analyses of coals of the Cumberland Valley district from
samples obtained in 1902 and 1903 was made by averaging’ the analyses of a few
of the principal coals. For this purpose the Wallins Creek, the Creech, and
Kellioka, the Hance, and the Harlan coals have been selected. The Hance and
Iarlan coals are supposed to be at about, if not at, the same horizon. The
average of the samples of Wallins Creek coal give as follows:

Average analysis of Wallins .Creek coal.

Per cent.
MoOISEUTE . . . i eiiimiceeimeceaeceeaameeaans 3.571
Volatile hydrocarbons .. ... .. iiaiicieiiciiaaean 35. 679
Fixed carbon .. ... ... ... . ... .. e i 50. 796
X S 9.017
£ 1110 110 Y 812

Of the 7 samples from which the above average was obtained, the followmg
are the maxima and minima:

Per cent.
B 031D o - 1. 858-12. 674
Volatile hydrocarbons ... .....coooeeio oLl 29. 366—40. 150
Fized carbomn . i 45. 195-54. 140
A . e imeiiiieiiiiaeaiooa-a.. DIT00-17.520
Sulphur..._.. L e e e e eeaa e eeaascnaeaeanaan .525- 1.105

In the same coals the water in 3 is less than 2 per cent; in 3 it is between
2 and 3 per cent; in 1 it is over 3 per cent. The ash in 5 is between 5 and 8 per
cent; in 2 it is more than 8 per cent. The sulphur in 5 is less than 1 per cent;
in 2 it is between 1 and 1% per cent.
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The following are the averages in the analyses of 5 samples of Creech coal:

" Per cent.
B 003 511 PPN 3.038
. Volatile hydrocarbons. . .. ... . o . it i 36.779
Fixed carbon . ... .. ... ... .. N 55. 613
Ash il e 3.850
Sulphur e ieeiiaaann 719
The same coals gave minima and maxima as follows: .
Per cent.
B 03 £ 1 I 1.350- 5. 100
Volatile hydrocarbons. . . e 36. 270-38. 760
Fixed carbon . ... ... . _.____. e e e e 53.101-57. 392
7 R 2. 800- 5. 840
Sulphur . eiiiiiiiil.. .608- .913 .

Of these, 1 has less than 2 per cent of moisture; 1 between 2 and 3 per
cent; 2 hetween 3 and 4 per cent, and 1 more than 4 per cent. Of ash 1 has less
than 3 per cent; 3 between 3 and 5 per cent; 1 more than 5 per cent.

Five samples of the Kellioka coal yielded the following average:

Average analysis of Kellioka coal.

. Per cent.
MOISEUT® - - oo e e 1.667
Volatile hydrocarbons. . .« . ..o oL 38.324
Fixed carbon._._._..... e et eeeeaeeaaaan 54.053
7 ) S 4. 860
U UL . e m e iiaeeaaans 1.074
The same coal gives the following minima and maxima:

Per cent.

MoOTBEUTLe - .o n e e i e iaea- 1.534- 1. 868
Volatile hydrocarbons. . ... i e, 37.106-39. 232
Fixed carbon ... ... 51. 288-56. 396
AN e iieeiiiiieaaz.. 2.140- 8.720
Sulphur . ool .704— 1. 342

All show moisture between 1 and 2 per cent. In ash 1 shows less than 3
per cent; 2 between 3 and 5 per cent; 1 between 5 and 8 per cent; 1 more than
8 per cent. In sulphur 2 show less than 1 per cent; 3 between 1 and 1} per cent.

Nineteen analyses of Harlan coal average as follows:

Average analysis of Harlan coal.

) . Per cent.
MoOdsture - e e il 1.973
Volatile hydrocarbons. . ... . ..o e . 37.553°
Fixed carbon . . ... et 54. 692

CAsholoooiiiiiiiiill S PSSRSO 4.993
Bl phur . e il .791
These 19 analyses show the following minima and maxima:
Per cent,
MOIStUTe -t o e i i e 1.314- 6. 610
Volatile hydrocarbons. . ... . liiiiiiiiiiiiaaaas 33. 510-41. 558
Fixed carbon ..o i e iieieceaciaitcaaaaan 47. 665-57. 285
ASh e iedmeciscmececceeeees 2. 450-14. 910

BUIPHUT - . e e aeee e ce o caeieacacaeescmsesceseccesessaceonseenannns . 504- 1.230
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A. TIMBER RESOURCES OF UPPER CUMBERLAND VALLEY.

View from mountain top, showing generally forested condition of the basin.

B. VIEW IN FOREST, SHOWING FIRST GROWTH OF TIMBER.
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Of these, 18 show less than 2 per cent of water; 4 between 2 and 3 per cent;
-1 more than 3 per cent. In ash 7 show less than 3 per cent; 6 between 3 and 5
per cent; 4 between 5 and 8 per cent, and-2 more than 8 per cent.

The Hance coal, considered to be at the same horizon as the Harlan coal,

shows as follows: .
Awerage analyses of Hance coal.

Per cent.
B (T 1 PN 2.255
Volatile hydrocarhons. . ... ..o e o i e aeiieanaaaaa. 36,150
Fixed carbon......_. P 55, 082
7. X 2 I 5. 423
Ul e e . 963
Phosphorous . ... ... e 026

These show the following minima and maxima.
Per cent.

MOISEUTS - . e e e e - 1.240- 6. 636
Volatile hydrocarbons. . ... . il 34. 812-37. 784
Fixed carbon o ... 51. 623-57. 483
X ] o G P 2. 580-10. 680
Sulphur . eeieniieeeaaoen .667— 1.285

Of these 8 samples, 7 show less than 2 per cent of water, while 1 shows over

6 per cent. Of sulphur, 5 show less than 1 per cent; 3 between 1 and 14 per
cent; of ash, 1 between 14 and 3 per cent; 3 between 3 and 5 per cent; 3 between
5 and 8 per cent, and 1 more than 8 per cent. The comparison of these analyses
with those obtained by McCreath and d’Invilliers shows them to agree very closely
with the averages given by them. Of these, the Wallins Creek coal has a higher ash
and much lower proportion of fixed carbon, nearly the same moisture, volatile
hydrocarbons, and sulphur. The Creech coal has almost exactly the same pro-
portion of volatile hydrocarbons, a little higher proportion of fixed carbon, and
a little less ash and sulphur. The  Kellioka coal shows less moisture, a higher
percentage of volatile combustible matter, almost as much fixed carbon, but nearly
the same percentage of ash and considerably higher percentage of sulphur. The
Harlan coal agrees closely in its percentages,. except that the later samples were
somewhat dryer. Compared with the standard bituminous coals given by
McCreath and d’Invilliers, it will be seen that the Harlan coal, of which the
greatest number of analyses were obtained, shows a trifle higher moisture per-
centage than the three gas coals mentioned. It has almost exactly the percentage
of volatile matter contained in the Westmoreland coal, averaging hetween the
Pennsylvania gas coal and the Clinch Valley gas coal. In its percentage of fixed
carbon it about averages between the Westmoreland gas coal and the Pennsylvania
gas coal, being practically the same as either of those and a trifle below the Clinch
“Valley gas coal. In its percentage of ash it is below the three coals mentioned.
In its percentage of sulphur it is almost identical with the Pennsylvania gas coal,
which is a little higher than the other two. In a general way it may be said that
its chemical analyses show it to be almost identical with the three coals men-
tioned—the Westmoreland gas coal, the Pennsylvania gas coal, and the Clinch
Valley gas coal—being neither much superior nor much inferior.in any particular.
" Considered from the practical standpoint, some careful tests were made of the
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Log Mountain coals by Mr. George R. Hislop, gas engineer of Paisley, Scotland,
who has made the following report upon four of the Log Mountain seams. The
first of these tables is of the Poplar Lick seam, the second of the Mason (Mingo)
seam, the third of the Lower Hignite seam, the fourth of the Chenoa cannel coal.

Practical results of Log Mountain coals (Paisley Gas Works, Scotland).

GASEOUS PRODUCTS.

|
Poplar Lick |  Jfuson Lower |

Seam. | (Mingo) | Hignite o (LCRO
Gas per ton of coal 60° F., 30 inches bar. . .cubic feet..| 12,230, 00 | 11,895.00 | 12, 520.00 | 14, 630. 00
From 1 cubicfootof coal __..._ .__. I do.... 422,09 406. 55 432. 11 470.25
Specific gravity of the gas (air1,000)...... .. ....._. 510.00 514.00 512.00 745.00
Hydrocarbons absorbed by bromide . _..... per cent._. 6.25 [ 6.20 6.50 18.30
Durability of 1 cubic foot by 5/ jet flame ... .. .__.. 477 167/ 467 5177 487 1077 787 4577
Value of 1 cubic foot of gas......... spe‘rms (grains).. 535. 84 524. 84 543. 60 989. 76
Illuminating power of gas ..___._.. standard candles. . 22,16 21. 86 22.65 41.24
Sulphureted hydrogen (H,S) in foul gas ..__per cent.. .75 1. 00 .80 1.20
Carbonic acid (CO,) in foul gas ...._........_. do....| . 200 1.75 2.20 1. 80
Carbonic oxide {CO) in foul gas.._............ do.... 7.25 6.00 7.00 7.75
Sulphur eliminated with volatile products. . .. pounds. . 6. 04 7.63 6. 04 9.18

LIQUID PRODUCTS.

Tar pertonofcoal ... ... . _ ... .. ... -..gallons. . 15.22 15.81 16.30 | - 26.68
Ammoniacal liquor per tonof coal_._._..__.... do.... 17.30 18. 62 16. 37 6.30
Strength of ammoniacal liquor ......_..... ¢ Twadd. . 2.75 2.75 2.75 5.00
Hydrometric water per ton of coal .._.__.... gallons. . 9. 99 9.74 | . 12.32 3.40
Aqueous absorbent capacity of coal (determined by

complete saturation) ... ... .. ... .. per cent.. 5.50 5.25 5. 36 1.75

SOLTD PRODUCTS.

Coke pertonof coal . ... ... ... .. ... pounds. .| 1,384.32 | 1,395.52 | 1,357.44 994.78
Carbon in coke . .... o .. .. iii... per cent. . 97.70 98. 80 96. 50 © 92,30
Ashincoke.. .. ..o . .l . ... do_... - 2.30 1.20 3.50 7.70
Sulphur in coke per ton of coal _.....__...... pounds. . 5. 60 2.45 4,93 3.58
Heating power of 1 pound of coke (water from boil- . )

ing point into steam) . ...eo ..o L pounds. . 13.42 13.57 13. 25 12. 68

Mr. Hislop makes the following remarks about these coals. Of the Poplar
Lick he reports as follows: ' d

“This coal, while yielding a large volume of rich gas for bituminous coal,
affords at the same time 12.36 hundredweights per ton of first-class coke. The
coal, moreover, is very clean, and the fuel gas contains a very small percentage of -
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impurities, and in every respect the coal is a valuabie one for gas manufacture.
Compared with Main Lesmahagow cannel coal represented by 100 (correlated on
the basis of a production of 13,000 cubic feet of gas, 1,5635.5 pounds of sperm per
ton, and having regard also to the value of the secondary products and the cost
of the purification of the gas), this coal is equal to 70.17.

" ““This coal may with advantage be employed for the manufacture of kiln coke,
but is better adapted for the manufacture of gas, as the foregoing results show.”

- Of the Mason (Mingo) seam he reports as follows:
» “This is a valuable coal, alike for the production of gas and coke; of the
former it yields a large volume of 21.86-candle gas, while for purity and value
as a fuel the latter can not be surpassed. The fuel gas contains a very small
amount of impurities, and is therefore very easily purified. The coal is fully
equal to the finest of English or Welsh coals. Compared with Main Lesmahagow
cannel coal, represented by 100, this coal is equal to 69.01. For the manufacture
of kiln coke for metallurgial purposes this coal is very well suited, containing,
as it does, about the smallest amount of ash and sulpbur that I have yet found
in a bituminous coal.”

Ot the Lower Hignite coal he reports as follows:

“This is a very valuable coal of its class for the manufactme of gas and
coke; it is easily distilled and yields up a large amount of illuminating matter
per ton and affords at the same time 12.12 hundredweights per ton of first-class
coke. "It is, in short, without onc detracting feature. Compared with Main
Lesmahagow cannel coal, represented by 100, this coal is equal to 70.25. The
coal is better adapted for gas than for kiln coke manufacture.”

Of the Bear Creek cannel coal he reports as follows:

“This is a cannel coal of exceptional value, as it is one of remarkable liglit-
giving power and purity, yielding, as it does, a sperm value of illuminating
matter amounting to 2,068.69 pounds per ton, while at the same time affording
a light and spongy coke of excellent quality. The coal contains a -very small
percentage of both water and sulphur. (/ompmed with the Main Lesmahagow
cannel coal, represented by 100, this coal is equal to 137.11.”

In 1egard to the Bear (Jreek cannel coal, the following table is published in
the mine inspector’s report for 1899:

Results of tests of Bear Creek cannel coal.

\

Volume of

G o it gsimmane ook prian

cubic feet. g;;al;%‘ lc,git%]‘ég: iélf gggrnngs pounds.
LesSmahagowW . . ..o e it e e e oo | 13,201 34.52 | 1,562 1,019
Tyne Boghead .. ..... el s S 13,115 38.22 | 1,723 1,301
- Newbattle .. _._........ i et eeeeeeaeaeeaaan 12,461 35.34 | 1,509 983
Falling ROCK . . oo v oo ieeeamaeees i 14,210 | 36.15 | 1,761.51 1,178
Bear Creek (LogMountams)_._.....................'-.. 14, 630 41.24 2,0(19 995
Plnevﬂle Coal Co.’s (north of Pine Mountain) Boghead. . 15, 805 3(_3. 26 | 1,964. 87 1,089
WALAFOPA. o e nmee e e 15, 835 44.55 | 2,418.68 | 995

41—No. 49—06
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Compared with the Main Lesmahagow cannel coal, represented by 100,
Falling Rock cannel is equal to 112.07, Bear Creek cannel is equal to 137.11,
and Pineville-Willaford cannel is equal to 148.81. The above analyses are all
from reports made by Mr. George R. Hislop, gas engineer, Paisley, Scotland.
For comparison with these it may be stated that 1 ton of the famous Breckenridge
cannel coal yielded in pounds of sperm, 2,407.

THICKNESS OF COAL.

The two principal factor§ determining the workability of a coal are its quality
and thickness. Of these, the quality is of first importance. The question as to
what constitutes a workable thickness in all cases will depend upon the quality to
a greater or less extent. Many of the western coals, which are of somewhat lower
grade than the Appalachian coals, are not considered workable under an average
thickness of 8% to 4 feet, except in such districts as are not well situated as regards
transportation facilities for bringing in the higher-grade coals from the east. On
the other hand, where the coal is of unusually good quality, it may be worked down
to below an average thickness of 2 feet. Thus in the Illinois field the higher, or,
as they are locally called, bituminous coals are seldom worked commercially unless
they reach a thickness of 4 feet. The block or semiblock coals of the same field,
which are of a slightly better grade, are extensively worked in many mines where
the average thickness is not over 3 feet; but as a rule in such mines work is
discontinued as soon as the coal has thinned down to from 28 to 30 inches. In
contrast with that, the Blue Gem seam, in the Jellico district of Kentucky and -
Tennessee, which is just being developed, has, it is claimed, an average thickness
of only 22 inches, but as it is a very high-grade domestic coal it is found profitable
to mine it even with as low a thickness as that. The main *“‘Jellico vein” of the
Jellico field is said to have an average thickness of about 39 inches. Again, its
excellent quality makes its mmmg profitable.

One of the large mines in central Pennsylvania is kamg a coal 2% feet
thick on the average, and this same bed has been worked in this and adjacent
mines down to a thickness of 17 inches before mining was stopped. The famous
Pittshurg coal bed of Pennsylvania, Maryland, West Virginia, and Ohio, while
often having a total thickness of 10 to 12 feet, has a workable thickness of only
from 4 to 10 feet, possibly averaging about 7 feet. In this cuse the bottom coal
and the roof coals are not worked. At its type locality in the Ormsby mine, at
Twenty-first street, Pittsburg, the total thickness of the coal below the ‘“over”
clay is 61% inches, including 14 inches of bottom eoal, the bottom coal usually not
being mined. In the New River field the Quinnimont-Fire Creek coal lies in
swamps or basins, in which the coal ranges from 3 to 5 feet in thickness, but such
swamps are usually surrounded by areas in which it is very much thinner and in
places is wanting altogether. At many of the mines it is worked down to 2 feet.
The Sewell coal, in the same field, ranges from a maxima of 5 or 6 feet to 2 feet
6 inches or less going down New River.

From what has been said it is evident that coals of the quality of the coals of
this. district may be considered to be workable when from 2% to 3 feet thick, and
in exceptional cases may be workable when 2 feet thick. In these figures we are,



U. 8. GEOLOGICAL SURVEY PROFESSIONAL PAPER NO. 49 PL. XXXVII

A. TIPPLE AND INCLINE ON BENNETT FORK.

B. TIPPLE AND WASHING PLANT AT MINGO NO. 1 MINE.



DEVELOPMENT AND MINING METHODS. 221

of course, considering conditions as they will probably exist in the immediate future.
Undoubtedly still thinner coals will be worked at the distant future. Compared
with these thicknesses we find the Mingo coal, at present being worked west of
Middleshoro, to range from 4 to 6 feet in thickness, The Klondike coal, where
" being worked, would be pratically 6 feet thick; the Hance coals, in the Hance
district, to range from 4 to 5 feet in thickness, the Harlan coal to show usually a
“single bench more or less nearly 4 feet in thickness, often 1 or more feet of
additional coal that may or may not be taken. The Walhns Creek coal, in the eastern
part of the field, shows a single bench from 5 to 7 feet in thickness. The other -
coals, both in the eastern and western district, will undoubtedly show large areas of
coal from 3 to 4 feet thick, and probably still larger arecas, in which the workable
part of the bed will be flom 2 to 3 feet thick. :

In regard to the volume of coal the figures already given in the body of the
text are sufficiently comprehensive and nced not be repeated here. Tt need be
only recalled that thé Harlan coal in the Harlan, Martins Fork, and Upper Puckett
districts has been computed to show an area of almost 100 square miles of coal,
the larger proportion of which is believed to be workable.

DEVELOPMENT AND MINING METHODS.

As previously stated, the period of actual development in the Cumberland
Gap coal field extends back a little more than ten years. The Mary Hull
mine at Chenoa was opened in November, 1893. The Bryson mine was opened
in 1890, and by 1895 there were running the Bryson Mountain, Mingo Nos. 1
and 2 mines, Reliance mine, and the Fork Ridge mine. As near as could be
learned, the Bennctt Fork minc was opened in 1896, the KExcelsior mine in 1898,
and the Mary Hull cannel-coal mine was abandoned July 21, 1899, The Ralston
mines have been opened up since 1899. Yellow Creek mine was opened January
8, 1902, the Nicholson mine opened in the fall of 1902. During 1903 openings
were made at the Mingo No. 1 mine upon the Poplar Lick bed; at the Nicholson
mine upon the Klondike bed; above the Fork Ridge mine on Puncheon Camp
Branch on the Lower Hignite seam; also on Stony Fork by the Sagamore Coal
Company, by Luke and Drummond, and in Coal Branch of Stony Fork by the
Ralston Coal Company; also the Turner mine near Middlesboro. In the winter
of 19034 an opening was also made on Bryson Mountain by the Sterling Coal and
Coke Company. The above list gives all the mines upon a commercial scale in
this district. Small mines have supplied local needs, and have been opened at
a number of points, esp(,cmlly several on the Harlan coal near Harlan. In most
cases these small openings have not gone in more than 50 to 75 feet from the -
outcrop, though a few of them have gone in 200 or 300 feet. Most of the coals
of the district are fairly soft, so that a good miner can get out five tons without
the use of powder. The common practice in the district is to use 8-foot entries,
60-foot pillars along the main entries, 40-foot pillars along cross entries, and 14.
to 15-foot pillars between rooms. Rooms range from 200 to 275 feet in length, at
the average width of about 22 feet. An 8-foot neck is driven in 35 feet hefore
turning the room. The larger mines depend mainly upon fans for ventilation,

though at an early day furnaces were entirely depended upon. Most of the
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openings upon the coals are so high above the level of the railroad switch that
the coal is sent down to the railroad upon an incline, for which purpose most
of the mines use monitors. In some cases the same incline is used for more
than one seam.

In vegard to the possibilities for future development, at present such develop-
ment must largely depend on the future extension or construction of railway lines.
A new switch was building in 1902-3 up Stony Fork, on which three new mines were
being located at the same time. This switch should give access to some of the coal
on the north side of Stony Fork and to much of the coal on the south side. Most
of the coal in the ridge between Stony- Fork and Clear Creek could probably best
be reached by a switch on Little Clear Creek, as from that position entries could bhe
driven upon the coal along the center of the syncline, thus securing drainage and
easy haulage from both directions. Plans are under way for the construction of
a road up Cumberland River as far as Harlan. Should this branch be built,
undoubtedly other branches would in a short time follow up the main tributaries,
such as Hance, Williams, Toms, Puckett, Forrester, and Wallins creeks, and no
doubt within a short time up the three main forks of the Cumberland—Martin,
Clover, and Poor. At the present writing the prospect of this road seems favor-
able, so that when completed practically all of the coal within the area studied should
have available transportation facilitics. With such facilities it is possible to foresee
an almost pnlimitéd future development of this field. :

MARKETS ANb TRANSPORTATION.

Naturally this coal field will have no competition in supplying any demand
within the. field or in the part of the Great Valley immediately east along the lines
of railroad passing through Cumberland Gap. Within a short distance, however, of
Cumberland Gap the coals of this district will come into competition with the coals
of the Jellico district and the Big Stone Gap district. In a general way it may be
said that this district, in conjunction with the Big Stone Gap district and the Jellico
district, will supply the Great Valley through the northern half of Tennessee; in
general, through western North Carolina, the northwestern half of South Carolina,
and northern Georgia, the three districts mentioned and the coals of the Chattanooga
districts will have to compete among themselves, and in this competition for most
purposes the coal of this district will probably be able to hold its own.

For domestic purposes the coal of Jellico has already attained an enviable
reputation. For the. rest of North Carolina and the northeastern part of South
Carolina the four fields mentioned will have to compete with the northern

- Appalachian fields. For a considerable part of the rest of South Carolina and
the centrul part of Georgia these fields will compete with the Birmingham field
of Alabama. ]

The following schedule shows the freight rates to a number of points within the
market district already cited. The rates given are for short tons and are from
Middleshoro. An additional amount of 50 cents should be added (in case of the
present mines) to Middleshoro.
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Freight rates from Middlesboro.

Coal. Coke. . ‘ Coal. ‘ Coke.

Savannah, Ga .. ... :eeeoooo... $2.05 | $2.00 || Anderson, Ala ... ............ 1.40 |.._...
Charleston, 8. C ..._.... R 1.90 2.00 || Asheville, N. C ............__. 2.87 |ooo....
Atlanta, Ga ... ... ........l.. 1.40 1.45 || Birmingham, Ala .._._..__.__. C 140 ..o
Chattanooga, Tenn .._.._..___. .75 .70 || Bristol, Tenn .._..........__.. 120 |........
Sheffield, Ala ..._.._.__....... < 1.80 | 1.25 || -Macon, Ga. ... ... 1.85 |oooo....
Isabella, Tenn_ ... ... ......... 1.20 1.30 || Columbus, Ohio:

Knoxville, Tenn ..........__.. .50 .55 Slack and run of mine.___. 90 ool
Athens, Tenn .__............. z .80 .90 All other klnds ........... 1.05 |........
Columbus, Ga.......ccoooo-. 2,05 | 2.10 || Louisville, Ky ..ooc.ocooeo .. 1.10|........
Brunswick, Ga .. ooeeeeaae.. 2.0 | 2.15 | EastSt. Louis................. 2,00 [........
Cedartown, Ga ................ 1.40 | 1.45 || Mobile, Ala._.o.oooooooooo__. 2.90 |....._. .

Anderson, S. C ... .. ... .. 2.07 ... ...

© - MINERAL RESOURCES OTHER TITAN COAL.
- .OIL AND GAS. -

On ‘account of the ncarness of this field to the recently developed oil fields
of Kentucky—Knox and adjacent counties—the .question of the presence of oil
and gas in this fiéld is one that is frequently brought forward. In several places
traces of oil have been found upon the surface of pools along the  streams,
particularly at low water. Generally the showing was very slight. In one case
- on Catron Creek, reported after the completion of the field woxk in 1908, it is
said that considerable oil showed. A few wells have been drilled for o¢il; one of
.these is in the town of Middlesboro, Ky., and one on Bear Creek in the Log
Mountains; other wells have been drilled for water. In all cases these found
“water, but no oil or gas in any quantity. While it can not be asserted that no
oil or gas will be found in this district, a theoretical consideration of the
structure of the field leads to a strong doubt of ecither of those substances ever
being obtained there. On account of the upturned position of the rocks in Pine
and Cumberland mountains, opportunity has been given theoretically for the
escape of the more volatile hydrocarbons, and through the structure within the
field, as on Brush Mountain, Rocky Face Mountain, and probably many minor
faults scattered through the field which were not seen, due to-the stresses and
movements to which the rocks here have been subjected, abundant opportunlty
has been granted the hydrocarbons to escape.

BUILDING STONE.

As is usually the case with Coal Measure sandstones, the sandstones of this
district are usually shaly and seldom suitable for building purposes. No sand-
stones were seen within the limits of the basin proper that suggested the
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existence of desirable building stones, except on the very flanks of the basin in
Pine and Cumberland mountains. Here the sandstones of the Lee formation are
upturned, and in places these sandstones are sufficiently pure to make an enduring
stone, if stones of suitable color can be found. A small amount of stone was
noticed on the trail over Laurel Hill from near the Seven Sisters of Cumberland
to a little above Wasiota, and at several places along the mountains these
sandstones gave promise of stones suitable for rough structural purposes, with a
possibility of some finer gray stone being obtained. On account of the lack of
value of the coals in Pine and Cumberland mountains, & very small amount of
work was done there, so that we do not feel prepared to indicate the position or
extent of the stones there that may prove valuable for building stones, but
sunply to suggest their plesence and- the desirability of further explomtlon in
those areas. _ ‘
SOILS.

The soils of this region consist of the bottom lands along the Cumberland and
its main tributaries, and the soils of the hillsides. The Cumberland Valley soils
are fairly productive, considering the lack of limestone in the drainage area from
which they are derived. The hillside soils yield largely if properly cultivated,
‘but as they must lie idle every other year and cultivation must be largely by
hand, they can not be considered as desirable farming lands. Tt is a little
surprising to find the soil on a 'hill slope so steep that it can not be plowed
yielding from 60 to 80 bushels of corn to the acre, and continue to give a good
yield for 20 or 25 years without fertilization if allowed to lie idle every other year.

CLAYS

Although at present little considered, the clays of this region may ultlmately
prove of as much value as the coals, Few shales were noted which appeared
suitable for paving brick or similar purposes, the shales usually being sandy,
or when containing it a small percentage of silica, being fissile, or bituminous,
or otherwise apparently not suitable for the manufacture of the products -
named. On the other hand, however, the clays found under the coals appear
to be of excellent quality, and there is little doubt that in time their use for
the manufacture of fire brick and probably for the manufacture of a large variety
of clay products will be one of the most valuable assets of this field. In a
genelal way the presence of fire clay, and in many cases its thickness has been
noted in connection with the coal. It is probable that special tests will have to
be made of the fire clays to determine at what horizons these present the most
suitable characteristics for any desired purpose. In 1904 the Middlesboro Pressed
Brick Company began the successful manufacture of fire brick, pavmg brick, and
high- grade bulldmg brick.

METALLIC MINERALS.

As far as known, no metallic minerals in workable quantities exist in this
field. We were shown a specimen of limonite of the Oriskany type, which was
reported to come from the headwaters of Shillaly Fork. The whole of that
fork was not examined, and it is possible that near the headwaters it bas cut
through the bottom of the Lee formation, but it hardly seemed probable that it
could have cut down to the Oriskany.
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. WATER POWER.

As already stated,- the profile of most of the streams of this district is not
favorable to the production of water power, though a majority of them have a
descent of from 1,000 to 2,000 feet. In most cases the larger share of that
descent is close to the heads of the streams, where little volume has been attained.
Two exceptions to that rule exist in the headwaters of Martins Fork and Shillaly
" Fork. On Shillaly Fork there is a fall of about 1,000 feet within a fraction
of a mile where the creek turns from the southwestward across to a northward
course in running into Clear Fork of Yellow Creek. No estimate was made of
the volume of water, but it is certainly enough to furnish probably several
hundred horsepower even in a dry season. Martins Fork has a similar fall, but
it extends over a much greater distance. In this case it would be necessary to
build a high retaining dam, and probably then to carry the water for some
distance along the bank until a suitable head had been obtained. Small powers
could possibly be obtained from some of the streams on the flanks of Pine
Mountain or some of the other streams descending Cumberland Mountain, In
most such cases the method of obtaining the power would have to be by the
‘building of high impounding dams near the lower end of the stream courses,
selecting some point where the stream has cut through one of the massive
cliff-making sandstones. Small water power is now developed at a number of
points along Cumberland River and its principal tributaries, and many small mills
are to be found scattered in many of the smaller branches of the principal creeks.
The power developed in these cases, however, can not be considered of commercial
quantity. ‘

TIMBER.

A large share of this area is at present covered with an excellent growth of
timber, and much of the surface is probably too steep to be of value for other
purposes than raising timber. In the district west of Middlesboro nearly or quite
all the first growth of timber has been removed and a good sccond growth has
sprung up. In the district east of Middleshoro the cutting has been selective. The
black walnut has practically all been removed, including the stumps. At present
the main lumbering is poplar, of which a large quantity and fine growth has existed.
At the present rate it will take but a few years to completely exhaust this region of
that valuable timber. Near Middlesboro considerable chestnut has been cut for the
bark for tanning purposes. Farther to the east there is yet a Jarge amount of fine-
timber, mainly chestnut and oaks. Trees with diameter of from 8 to 4 and 5 feet
are abundant. As before stated, it would seem that a large part of these mountains
presents an ideal region for scientific lumbering, the hill slopes being much too steep
for practical farming, such farming as is done usually being at the ultimate expense
of the soil, for after the exhaustion of the plant and food material in the soil, it is
allowed to lie idle in such a way that a large share of it is gullied and washed away
before a new growth of timber can be started to hold it in place.
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