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THE COAL RESOURCES OF THE CLINTWOOD AND
BUCU QUADRANGLES, VIRGINIA

By llaNny lhlrts.

INTRODUCTION

Location and, importance of the area.-The Clintwood and Bucu quacl-
rangles are almost entirely in southwest Virginia (see fig. 1), chiefly in
Dickenson, Buchanan, and Russell counties. A small area in the southwest
corner of the Clintwood quadrangle is in Wise County and a few square

ENT

Q 50 1oo l5o}4iles

Fig. l.-Index map showing the location of the Clintrvood and Bucu quadrangles.
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miles in the northwest corner are in Pike County, Kentucky. These quad-
rangles fdrm the south half of the old Grundy 30-minute quadrangle and
contain 476 square miles.

The.quadrangtes lie on the southeast border of the central part of the
Appalachian coal fielc1 ancl contain large quantities of untouchecl coal. As
rrill be shown, there are in the grourd in becls 14 inches anil more. in
thickness, about 10,367,000,000 tons of high-grade, coking bituminous coal.
Because of their forrner inaccessibility the coal resources of most of the
region have not yet been utilized, but the recent construction of the
Carolina, Clinchfield & Ohio Railway extension from Dante, Va., to Elkhorn
City, Ky., has furnished communication with both the South and the
Middle West for a large area. The near future should bring the installa-
tion of large mining plants, the building of busy coal camps, and the
shipping of great quantities of valirable fuel to other parts of the country.
A start in this direction has already been made in the southern part of the
quaclrangles, in an area which has been relatively more accessible.

The survey upon which this report is based rvas undertaken primarily
because of the great potential value of the coal resources of the region and
the lack of knowiedge concerning them, even among the inhabitants of the
area. This report is preliminary and is issued in advance of the preparation
of engravecl geologic maps in order to meet demanils for immediate infor-
mation. It is planned to include in a later report engraved maps, showing
geologic formations and slructure. coal outcrops. topography. drainage, arrd
culture on the same sheet.

Method of work.-The northwest corner of the Clintwood quailrangle,
including the Kentucky area on the north and Georges Fork and Brush
Creek on the south, r,vas surveyed geologically by Charles Butts in 1912.

'Ihe rest of the region was surveyed in 1913 and 1914 by T. K. Harnsberger
ancl the author, with the help o{ C. M. Bauer for sii weeks, and of C. A.
Davidson for a few.days. Mr. Harnsberger assisted in the office during
nearly aii the preparation of this report. The expense of the unclertaking
t'as shared by the Ilnited States Geological Survey and the Virginia
Geologicai Survey, the former organization being represented by Mr. Butts
and the author, and the latter by Messrs. Harnsberger, Bauer, and Davidson.
David \Yhite, Chief Geologist of the United States Geological Survey, had
general supervision of the work, and added materially to its value by his
iclentifications of fossil plants and critical examination of coal analyses.

The geologic survey rvas made at the same time as a cletailed topographic
suryey in charge of J. I. Gayetty, and the topographic corps renderecl
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valuable aid in determining the location ancl elevation of a number of coal
openings and exposures. By this method the geologists had available many
more instrumentally determined elevations than appear on the printed
maps, but were hantlicapped in making locations by the lack of completed
ancl adjusted topographic sketching. Geologic profiles were made of all
roacls ancl paths and all reported coal openings were visited, but it was soon
seen that the lack o{ well-defined stratigraphic markers, the heavily
timbered condition of the country, the rarity of natural coal exposures, ancl
structural irregularities macle adtlitional work necessary. Sections 400 to
800 feet long were, therefore, measured at intervals of half a mile to a mile
along ali the principal valleys. The elevations of the principal exposures
were usually read both in going up and coming down, and the barometer
was frequently checked at stadia stations to correct errors arising from
variations in atmospheric pressure. rt may be confidently asserted that the
work was more detailed than any other that has been conducted by publie
geological surveys in the coal fields of the Appalachian region.

Acknou;led,gments.-The writer is greatly indebted to W. D. Tyler, of
the Clinchfield Coal Corporation, for recortls of many diamond-driil holes
(Pls. II and III), maps of accurate transit surveys of coal outcrops, and
measurements of coal beds in hunclreds of prospect pits. These data were
available for the most important parts of the Russell Fork clrainage basin,
and for nearly all of the Clinch River drainage basin excepf the Lewis Creeli
area. Outcrop maps anil coal measurements, chiefly in the Levisa Fork
drainage basin, were furnished by E. Y. d'Invilliers ancl J. B. Dilworth,
and by Charles Catlett.

The only publication describing the geology and coal resources of the
quadrangles is the result of a hurried reconnaissance survey by R. W. Stone
in the Russell Fork arearl and this has been clrawn upon for several coal
measurements. The Tazewell and Bristol folios of the U. S. Geological
Survey, by M. R. Campbell, describing adjacent quadrangles on the east
ancl south, respectit'ely, and recent reports by Charles Butts on the Pouncl
quadrangle 2 were of material assistance.
- 

'Stonu,^R, W., Coal resources of the Russell Fork basin in Kentucky and. Vir-
ginia: U. S. Geol. Survey BuIl. 348, 1908.

] Bytiga_ Charles, Jhe coal resources and general geology of the pound quad-
rangle in Viiginia: Va. Geol, Survey Bull. IX, 1914. -

The coal resources and general geology of the pound quadrangle in virginia
and Kentucky: U. S. Geol. Survey Bull. bzt, I9f4.
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GEOGRAPHY

TOPOGRAPHIC FEATURES.

Relief .-The surface of the country is decidedly hilly and is mountainous

in some respects. X'lat lands even a few acres in extent are rare anil valley

slopes, though not precipitous, are very steep nearly everywhere' The entire
region is thoroughlv dissected by streams, the principal water courses being

only a few miles apart ancl separateil by ridges that rise 500 to 1,000 feet

above them. Except in parts of the southeastern corner of the Bucu quad-

langle, which is outsirle the coal field and neecl not be consiclered here, the

ralleys are deep, natrow, and V-shaped, with little or no flat bottom lancls.

Some valleys, notably those of Russell Fork and Fryingpan Creek, are

remarkably straight for long distances; others, notably those of Pound and

Cranesnest rivers, are winding, so that water in the streams travels long

tlistances between points not far apart. The ridges are steep sided, winding,
ancl very irregular in horizontal outline, with many side spurs. Most of
the few small flat areas in the region are on the divides, but by far the

greater part of the ridge tops are yery narrow. The heights of neighboring

riclges are approximately the same in most districts.
The maximurn relief of the quaclrangles is 2,665 feet, the lowest point

being on Levisa Fork, with an elevation of 1,0?0 feet above sea-level, and

the highest on Big A lfountain, with an elevation of 3,?35 feet. The most

conspicuous topographic features are Big A Mountain and Pine Mountain,

locally known as "Cumberland Mountain." Big A is an exceptionally high
part of sandy Ridge about 21/2 mlles long and bearing several knobs. Pine

Mountain is a long, nearly straight ridge with a serrated skv-line. It
extends from Russell Fork on the northeast into Tennessee on the south-

rvest. The highest point on it in the clintwood quadrangle has an elevation

of 3,13? feet. The southern slopes of the mountain are long and com-

paratively gentle, but the northern slopes are very steep antl clescencl a

vertical ilistance of nearly 2,000 feet in a clistance of less than 1r/2 miles

between the mountain crest and Elkhorn Creek, in Kentucky'
There are several other ridges that deserve special mention. sandy

Ridge is a conspicuous feature that forms the divide on the north sirle of

the clinch River drainage basin. It is nearly as high as Pine Mountain

and winds inegularly across the Bucu quadrangle, merging with Big A
Ifountain. It enters the clintwood quadrangle only near the head of
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(A) \ricrv of I'ine X'IotLnt:rin from ritlqe near the rnouth of Pound River.

(B) \rieu' of Russell I'ork va11ey from Council. with northeast end of Big -\ l{oun-
tain in distance.
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(B) \-itrv of tiussoll
tain in distance.

l"ork vrller'lrorn ('oult:il. lith rror'l-heast c,nd o{ }3ig -\ tloun

PLAI'N I

(.\) \ieiv of l'ire -\Lorrnt:rin florn r.irlgc rrcirr tlro rrrorrtL of l,ound Iiiver.
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UcClure River, but lies only a short distance south of the boundary else-

where. Big Ridge extencls from Sandy Ridge northeastward to the mouth
of Pound River, forming the clivide between Cranesnest and McClure rivers.
Fletcher Ridge is the ilivide on the southwest side of the Garden Creek
drainage basin, extending from Sandy Ridge northwestwaral to join
Winding Ridge. A dome-shaped knob on Fletcher Ridge, 3 miles north'of
Council, can be seen for many miles.

Dra'i,nage.-The streams of the quailrangles are tributary to two great
drainage systems. Those on the south side of Sandy Ridge flow into Clinch
River, which joins the Tennessee, a river that flows as far south as Alabama
and then turns west and north to the Ohio. Streams north of Sandy Ridge
are tributary to either Russell or Levisa forks of the Big Sandy River antl
reach the Ohio by a direct northerly route. The largest tributaries of
Russell Fork are Pound, Cranesnest, anil McCIule rivers, and. those of
Levisa tr'ork are Dismal, Garden, ancl Prater creeks. Only the upper parts
of moclerately large creeks belonging to the Clinch River drainage system
are included in the quadrangles.

Although even smqll tributaries contain some running water during
most of the year, none of the streams have a very large flow. Even row
boats have trouble in navigating Russell ancl Levisa forks, the largest
streams, for any consiilerable clistance, and bridges are considered a luxury
rather than a necessity. Logs are floated down the Levisa to a small extent,
and a large numbel of them are sent down the lower part of Russell Fork
by means of a spiash dam just north of the mouth of Pound River. The
rainfall of the region is exceptionally great, but the sancly soil, dense

glowth of trees and brush, and high stream grad.ients prevent floods.

According to common usage in this region, the "right" and "leff,' sicles

or forks of a stream are considered relative to the position of a person

facing upstream.

INDUSTRIAL FEATURES.

Bettlement.-The original settlers subsisted chiefly by hunting, but now
squirrels ancl a few rabbits and birds are practically the onfy wild game.

Com, raised in small cleared patches on steep slopes, a little garclen truck,
and hogs that are allowed to run wild during most of the year are the
chief, and almost the only, farm products. Except in the growing coal
mining camp at Wilder, about the only occupations of the people are farm-
ing and lumbering. The largest towns are Clintwood, the Dickenson
County seat, with a population of about 350, and Wilder. The population

i
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of both quadrangles is roughly estimated at 11,000 or 12,000 people.
Negroes are not at present encouraged to enter the territory north of
Sapdy Ridge.

Accessibility.-The area south of Sancly Ridge has had easy access to
the outside world since the construction of the Clinch River division of
the Norfolk ancl \trrestern Railway many years ago. The area north of
Sandy Ridge, however, has been *or. or" Iess isolated by Sandy Ridge on
the south ancl Pine Mountain on the norfh, as well as by the hilly character
of the entire region. The completion in 1915 of {he extension of the
Carolina, Clinchfield, ahd Ohio Railway, uncler Sancly Ridge and clorvn
McOlure River and Russell n'ork, has opened rail communication both to
the south and to the north. The logging railroacl of the Honaker Lumber
Company carries some freight between Indian ancl Putnam, a station on
the Norfolk and'Western.

\[agon roads ale rocky and very steep in places, ancl the usual methorl
of travel is on horsebacl<. Recently, however, an excellent road with lorv
gracles has been constructed from Clintwood southwestwarci to parwin and
Wise, and southeastward across Bearpen Gap to McClure River. Many of
the ridge roads are fairly good, but wind so much that they are commonly
less direct than the valley roads. There are few riclge roails in the north
half of the Bucu quadrangle.

Present .aniL future coal prod,uction anil ntarkels.-IJntil a few years
ago the only coal mined in the quadrangles was taken from small country
mines for use.in the immediate neighborhoocl. .Recently mine 2 of the
Clinchfield Coal Corporation at Dante and the Cranesnest mine of the
same company near Toms Creek have been driven through Sancly Ridge,
ancl consiclerable coal is being taken from under lancls on the southeru
border of the Clintwood quadrangle. The same company is also operatirrg
two large mines at \Tilder, in the southwestern part of the Bucu quad-
rangle, and a slope mine that, though south of the quadrangle, has a main
enf,ry driven to within a few hundred feet of it. These mines are no\v-

protlueing much coal and have an even greater capacity. They ale equippeil
with electric haulage and are under scientific management that consiclers
the future as well as the present.

Present production is, however, very small when compared rvith that
which rvould be justified by the coal resources of the region, and
it is confidently expected that much more mining wiit be begun in the near
future. The new ra ilroad has openecl new fields to development, anrl

aclvantage of that fact will probably be taken soon. Expansion of the
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industry, outside clistricts now active, will probably begin by the mining
of'the Upper Banner becl along Squirrel Camp Branch, Mill Creek, ancl'

neighboring parts of McClure River. The thick deposits in the Clintwood
bed southwest of clintwood can be reachecl by a railroail from Mcclure
River uncler Bearpen Gap and up Cranesnest River, or one from the Toms

Creek field down the Cranesnest, with a long tunnel under Santly Ridge.

Coals along the upper part of Russell n'ork and along Inclian ancl Frying-
pan creeks can be hauled out over a railroatl down Russeli Fork to the

mouth of McClure River, though it is probable that most deposits near

Sandy Ridge will be reached by mines entering on the south side of that
clivide. To obtain rail communication for the Levisa n'ork drainage basin,

it would be necessary to build a rather long line, possibly involving tunnel-

ing uncler Sancly or other riclges, but there are several feasible routes.

Mining conditions are goocl. The coal beds are 'only gently inclined

so that electric haulage may be employed, antl atlvantage may usually be

taken of the dip in orcler to secure natural drainage. Most of the coal beds

lie above the levels of the principal strearns, and may be entered by drifts.
Gas is not likely to be troublesome. The underclays of the coal bed are

commonly so haril and sandy that heaving and squeezing will not be

common in mine workings, and the mine roofs will be of kinds of rock that
are not particularly hard to support. The supply of mine timber is notably

abundant, and water for power plants ancl camps can be obtained with little
trouble.

The natural market for most of this region is the southeastern states,

with their growing industrial centers. The C. C. & O. Rv. also offers

direct rail communication with charleston, where huge new coal-loading

clocks have been constructed with the expectation that this city will become

a great shipping point for coal exported to Central and South America,

especially through the Panama Canal. Ships destined for those points save

more than a day by loading at charleston instead of the principal coal ports

farther north. Another market is now available through clirect rail com-

munication over the C. C. & O. and the C. & O railways with the Ohio

valley and the Miilclle west, but in this direction the competition of other

fields with shorter hauls must be met. shipments to the East and to the

seaboard via N. & w. Ry. meet competition with high-gracle coals that have

shorter hauls. l\fention of the relative quality of this coal and its probable

competitors is matle in another part of this report.
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GENERAL GEOLOGY

STRATIGRAPHY.

General statement.

The rocks exposecl in the Clintwoocl quadrangle, exclusive -of residual
soils and small alluvial deposits in the bottoms of the valleys, belong to the
Devonian and carboniferous systems. The lrpper Devonian underlies the
Carboniferous, and comes to the surface only on the northwest escarpment
of Pine Mountain in Kentucky. where it consists of about 800 feet of dark
to black shale, the uppe, part of which may be of Carboniferous age. .I.he

carboniferous system is dividecl into the Mississippian series below and the
Pennsylvanian series above, and each of these series, which are unconfoun-
able, is made up of a number of formations that are clescribed below.
Although a little coal has been found in the Mississippian, the Pennsyl-
vanian contains all the minable coal beds of this region.

The induratetl rocks exposecl in the Bucu quaclrangle include those in
the systems outcropping in the Clintwood quadrangle, and also olcler rocks
belonging to the Cambrian, Orilovician, Silurian, and Devonian systems.
The pre-Pennsylvanian formations of the Bucu quadrangle, however', are
intricately folded and faulted, antl have been thrust up from the southeast
over the younger rocks. A description of their character and distribution
would have no bearing upon the coal resources of the area, and is reserved
for a later geologic report.

Mississippian series.

The Mississippian series of this region consists of at least the upper
part of the Grainger shale at the base, the Newman limestone near the
middle, and the Pennington shale at the top. The series is exposed on the
northwest slope of Pine Mountain in the Clintwood quaclrangle, ancl in a
small area in the southeaster"n part of the Bucu quadrangle. According
to Charles Butts, the thiclaress of the Mississippian series along Pine
Mountain is 1,700 to 1,800 feet. In the same locality the Mississippian
part of the Grainger is composed chiefly of green shale and brownish santl-
stone with considerable red sanclstone in the upper b0 feet, antl is 400 to 500
feet thick. The Newman limestone is about 500 feet thick. It is oolitic
and thick bedded in the lower half, but thinner bedded and containing only
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a few oolitic layers in the upper haif. The Pennington shale is about 800
feet thick, ancl is composed of red, green, and drab shale, thin-bedded, fine-
grained green sanilstone, and one persistent stratum of resistant siliceous
sanilstone 100 feet thick. Most of the Pennington was penetrated by drili
hole S 1 on Cranesnest River (Pl. II).

In the southeastern part of the Bucu quadrangle the }lississippian part
of the Grainger is chiefly shale. Only the lower part of the Newman is
exposecl, and it is thick-bedded, very fine-grained limestone. The Penn-
ington is much thicker than on Pine Mountain, and contains several well-
cementetl beds of coarse sandstone. Both in this district and on Pine
llountain much of the Pennington resembles lithologicaliy most of the
Pennsylvanian series, and the lower formation is distinguished chiefly by
certain beds of red or green hues-colors that are yery uncommon in the
commercially coal-bearing rocks.

Pennsylvanian series.

GNNERAL STATEMENT.

The Pennsyivanian series, in which are all the commercially important
coal beds of this area, consists of sanilstone, shale, coal, and thin beds of
clay. The only limestone is in small noiiules at a very few horizons. These
rocks, which are all of Pottsville age, were divided by Campbell in his
reports on the Big Stone Gap coal field into the following formations,
nameci in ascending order: Lee formation, Norton formation, Gladeville
sandstone, and tr\''ise formation. These formations can not be differentiated
from one another by any lithologic or stratigraphic peculiarities that have
wide application. No formation contains any type of bed that is not present
in one or more of the others, and no member exhibits the same thickness or
exactly the same lithologic character in all localities. The intervals between
coal or other horizons are different in different parts of the field, so that
the members of a measured section can rarely be certainly identifiecl by
comparing it with a krrown section 5 miles or more distant. In spite of
these {acts, however, and difficulties due to the thick brush and timber, the
more or less omnipresent resiilual soil, and the local irregularities in dips,
it is possible to accurately ascertain stratigraphic relations by careful
tracing of a number of beds from place to place.

Sandstone constitutes one-third to nearly one-half of the Pennsylvanian
rocks. It includes consiilerable flne-grainecl and thin-bedded material that
has the appearance of sandy shale in weathered exposures. The most
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persistent sandstone becls are thick-beddeil and coarse-grainecl ancl form
clifis and benches on the valley sides. Ry far the greater part are buff or
brownish ancl arkosic, stained with iron oxide and containing decomposecl

feldspars, mica, and other minerals, as well as the much more abundant
qtartz grains. Other beds, especially some in the lower part of the series,

are gray ancl contain a large proportion of quartz grains that are firml,v helcl

together by siliceous cement. Another type of sandstone that is not very
common and is confineil to horizons above the Norton formation is almost
pure white, fine-grainecl, ancl very resistant to weathering.

Sandstones containing rountled qtattz pebbles an inch or less ir'l

diameter ate common in the Lee ancl Norton but not in higher formations"
The Gladeville contains pebbles at a few localities. This conglomeratic
phase is not persistent in any of the beds, though more comnron in the Lee

ancl lower half of the Norton than elsewhere.
Most of the shales are very sandy and gratle into sandstone. Drab is

the most common shade, though fresh exposures of several beds, especially
among the lower rocks, are clistinctly blue. Some of the more argillaceous
shales are yellowish, and thin beds, commonly those within a few feet of
coal beals, are black.

The coal beds will be discussed later. The clay beils are usually asso-

ciated with coal, either as very thin partings between coal layers or as the
stratum upon which the coal rests. The underclays are a few inches to a

few feet thick, most of them are sandy, ancl many are slightly laminatecl,
so that they resemble and grade into true shales.

LEE .F'ORMATION.

The Lee formation, named from Lee County, Yirginia, is exposed along
the upper slopes of Pine Mountain, in small areas in Kentucky, near the
thrust fault southwest of Big A Mountain, and low clown in the r-alleys

of Indian Creek and its principal tributaries. Only a few beds at the
top of the formation are above the surface on Indian Creek, and the exact
succession of strata in the other localities can not be ascedained because

of steep dips, poor exposures, ancl heavy brush cover. A nearly complete
section is exposed in The Breaks, a few miles north of the Clintwood
quadrangle, one ilrill hole on Cranesnest River (S 1 in PI. II) is through
the entire forrnation, and other borings were continued into the upper
part of it.

In the boring on Cranesnest River, a mile south of Darwin, the Lee is
830 feet thick, and consists largely of sanilstone, conglomeratic in the
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lower part, with comparatively thin shales, and several coal beds. Along
Pine Mountain the formation has probably about the same thickness, and

the most conspicuous member is a massive sandstone, 100 to 300 feet thick,
that forms the crest of Pine Mountain northeast of Blowing Rock Gap,

and high points southwest of the gap that are a short distance south of the

divide. This sandstone, which is at the base of the Lee, contains many

smoothly round.ed, white and cream-colored quartz pebbles that weather

out and lie on the surface like hailstones. Like most other standstones in
the formation, this rock is grayish white and composetl almost entirely

of large clear quartz grains, very firmly cementecl with a siliceous cement.

As the ilips are slightly greater than the mountain slope, successively higher

becls are crossed in descending the mountain on the Virginia side. In this
area the upper beds of the Lee are not weII exposed, but in The Breaks the

top of the formation consists chiefly of conglomeratic santlstone that is 400 to

500 feet thick and forms the lower part of the canyon walls. The only

coal beds seen in the Lee of this area were two beds olly a few inches thick
in The Bfeaks.

A conglomeratic sandstone that forms a low hogback in the lower slope

of Pine Mountain in virginia and the clifi at the top of The Breaks has

all the lithologic characteristics of Lee sandstones, ancl has been called the

top of the Lee in the reports by Stone and Butts previously mentionecl.

The work upon which this report is baseil, confirrnecl by a studv of fossil

plants by David White, has shown that this bed is the bottom-rock of the

Kennedy coal beal, and that its top is {00 to 550 feet above the top of the

Lee.

The Lee rocks low down on the northrvest side of Pine Mountain are

segments of conglomerate that have been broken off and thrust upward

along a fault. They dip steepiy anil irregularly, ancl probably overlie un-

disturbeil beds in the Wise formation.

As shown by drill recorcls (Pls. II and III), at least the upper part

of the Lee contains a large proportion of sanilstone anil'conglomerate in
ail of the clintwood quadrangle about which information is available. In
the southern part of the Bucu quadrangle, however, there is more shale,

and the sandstones appeal to be no thicker oI mole conglomeratic than

those in the Norton formation. The exposures on Inilian creek show a

coarse, thin sandstone at the top, ancl a 3o-inch coal bed about 50 feet

below the top of the formation. It is possible that the top beds of the Lee

may be exposecl in a very small area on Russell Fork, among the disturbed

rocks between Hurricane Creek and Council, but the rocks specifically

11
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correlatecl with the Lee by Stone, on Indian ancl Hurricane creeks and on
Russell Fork, are in the lower part of the Norton.

All of the Lee is exposed southwest of Big A Mountain, where it is
overturned and dips at high angles to the southeast. In this area there is
a moderately thick conglomerate at or near the base of the formation, but
other sandstone beds are not notably coarse-grained or siliceous, ancl shale
constitutes a half pr a third of all beds. The thickness of the Lee here is
about 1,500 fee! indicating a thickening from Pine Mountain to the
southeast. No coal becls more than a few inches thick were seen, though
exposures are far from perfect.

NOBTON I'ORMATION.

The Norton formation, named from Norton in Wise County, forms
by far the greater part of the surface of the Clintwood and Bucu quad-
rangles, outcropping in most districts from the bottoms of the valleys
nearly to the ridge tops. The thickness of the Norton has been obtainetl
at many points by combining drill recorals (see Pls. II and III) with
outcrop observations, and ranges from 9?0 feet in the northern part of
the Clintwood quadrangle to 1,485 feet in the southern part of the Bucu
quadrangle. The direction in which the greatest thickening takes place

is slightly east of south, ancl all parts of the section are involved in the
increase. This feature antl the stratigraphic succession and thickness of
intervals is shown by the ilrill records (Pls. II and III), the generalized
sections (Pl. IV), and the local sections. The local intervals between coal

becls are also mentioned in the detailed descriptions of each drainage basin.

The formation consists chiefly of alternating beds of sanclstone ancl

shale, with a number of coal becls, and thin layers of clay in and uncler

some coal deposits. Small limestone noduies 'r^/ere found at a very ferv

horizons. The most significant and important deposits are the coal beals,

which will be described later in the section devoted to economic geology.

Other beds are most readily described in connection with the coal beds with
which they are associatecl, anil that method of treatment will be adopted.

OnIy a few facts of a general nature will be mentionetl here.

The most easily identifiecl horizon, consiclering the field as a rvhole, is

that of the Kennedy coal, near the middle of the Norton. As this bed is
underlain'everywhere by coarse sanalstone that forms ledges and cliffs, ancl

overlain by nearly 200 feet of shale antl lhin-beddecl, fine-grained sandstone

that forms long slopes, its position is usually easy to find. Its usefulness

as a stratigraphic marker is increased by the faqt that the general north-





GENERAL GE LOGY.

westerly dip causes it to outcrop for long clistances a few hundred feet
atiove ,the principal streams. Except on the eastern borcler of the quad-
rangles and locally elsewhere there is a large proportion of sanclstone, antl
more of the coarse-grained type below the Kennedy than above it. The

sandstone unclerlying the Kennedy is 50 td 200 feet thick and contains at
least a few pebbles in parts of most districts. This conglomeratic feature
is conspicuous only along Dismal Creek ancl at the foot of Pine Mountain,
where the sandstone is gray and siliceous ancl forrns high cliffs. The
Kennedy bottom-rock of the Pine Mountain district has been calied the
top of the Lee in reports by both Butts and Stone. The Kennedy bottom-
rock on Dismal Creek is the same as the Dismal conglomerate lentil of
Campbell, described in the Tazewell folio.

Several other sandstone beds are locally conglomeratic and exceptionally
coarse and form conspicuous leclges ancl cliffs. One of these is a gray,
quartzose bed that lies between the Tiller ancl Jawbone coal beds along
Russell Fork near Council, along parts of Indian Creek, and along Dismal
Creek and Levisa tr'ork near Dismal Creek. This bed resembles certain
sandstones in the Lee formation and has been mistaken for them. A
similar bed underlies the Tiller coal bed in places. A buff, more arkosic
sandstone, about 60 feet thick and with thin layers of pebbles near the base,

is a useful marker in the southern part of the Bucu quadrangle and all
except the northeastern part of the Clintwoocl quadrangle. This bed is
separated from the top of the Norton by shale 60 to 100 feet thick. Near
the eastern boundary of the Bucu quadrangle the interval between the top
of this sandstone ancl the llpper Banner coal horizon is occupied chiefly by
coarse, rather poorly cementecl sandstone.

. Many shale beds are sandy and of the types described as most common

in the Pennsylvanian series. The most persistent becl is at the top of the
Norton, is not very sandy, and is in part yellowish. l4lhere traced by
I{ennen in Mingo and McDowell counti€s, West Virginia, there is a

persistent marine horizon in this shale at which there are invertebrates of
a type found. also on Keen Mountain in the Bucu quatlrangle, between

Dismal Creek ancl Levisa tr'ork.

GLADEYILLE SANDSTONE.

The Gladeville sandstone ras namecl from Glacleville, now W'ise, the
county seat of Wise County, where it is an important stratigraphic marker.
fn most parts of these quadrangles it is also a useful marker, though no
better than several other beds not separately mapped. According to Butts,

13
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who tracecl the becl from its type locality to the Clintwoocl quailrangle, it is
hard, white, and siliceous at W-ise, and more arkosie and thinner on the
north side of Sancly Ridge. In the Clintwood ancl Bucu quadrangles the
Gladeville is 60 to 110 feet thick, is stained brownish by iron, and contains
consiclerable argillaceous matter, mica, and other minerais. Although
coarse-grained and .thick-bedded to massive, it rarely forms strong cliffs,
and readily breaks up on rveathering into its constituent grains. In many
districts this sandstone forms the upper parts of the principal ridges anci
many small patches of corn thrive upon it. In the northwestern part of
the area between Russeil and Levisa forks the bed has its minimum thick-
ness and is more compact than elsewhere.

WISE FORMATION. .
'Ihe \4'-ise formation, named from 'Wise 

County, Virginia, differs little
in essential particulars from the Norton formation. The Wise is very thick
farther west, but only the lower 5?5 feet are exposecl in these quadrangles.
Ixcept near Clintwoocl, the \\rise is coufineil to the upper parts of the
ridges and occurs only in small patches in much of the region. The
stratigraphic succession and thicknesses of intervals may be ascertaineil by
consulting the generalized sections (Pl. I\'), the local sections, and the
cletailed descriptions of each drainage basin.

The lower 200 feet of the Wise formation contains fine coal becls that
will be described in the section devoted to economic, geology, and a con-
siderable proportion of sandstone. The resistant sandstone bed noted by
Butts just above the Clintwood coal in the Pound quadrangle is a good
marker only near Clintwood, being nonresistant or absent elsewhere. \Yest
of McClure River, the best marker is a white, firrnly cemented, siliceous
sandstone that, though not thick, outcrops conspicuously 15 to 60 feet above
the Glacleville. The best marker in other districts is a grayish, resistant
sandstone that lies between the Eagle and Clintwoocl coal beils anil forms
cliffs 100 feet or less in height. For about 200 feet above the Clintwood
coal the seiliments are chiefly shales, and these are succeedeci by thick beds

of brorvnish-buff, meclium-grainecl, nonresistant sandstone, within which
there is another coal bed.

Correlations with atljoining areas.

The correlations made by the writer between coal becls in southwest
Yirginia arrd the Elkhorn coal field in Kentucky differ from those previouslv
macle (see Pl. Y) chiefly because early ties were necessarily made across
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the gap formed by Pine Mountain and the Pine Mountain faulf where no
actual tracing of beds from one field to the other is possible. The work
upon which the present report is based was continued so as to include the
northern half of Buchanan County to the boundaries of Kentucky and West
Virginia, ancl a tie line was made by the author in 1915 from Elkhorn City
down Russell Fork, up Marrowbone Creek, and over the n'latwoods to
Shelby Creek, rvhere it joined detailed private surveys cardeal from Jenkins.

The results of detailed private surveys in southeastern Pike County con-

firmecl the conclusions reached. Correlations were also greatly strength-
ened by a preliminary examination of fossil plant coilections by David
\\'hile.

There can be no question concerning the accuracy of the identifications
of the llpper ancl Lower Banner and Kennedy coal beds in the Clintwood
and Bucu quadrangles. The position of the Jawbone coal bed and the

top of the Lee formation in this area is based upon the stratigraphic
intervals and somewhat meager lithologic descriptions given by Campbeli
for neighboring parts of the Bristol quadrangle. If the Jawbone corre:
lation is correct the "so-callecl Imboden" is the equivalent of the Garden
Hole coal bed. The Gladeville sandstone was traced by Butts from its
type locality at Wise through the Pound quadrangle to the Clintwood. On

parts of the Sandy Ridge, Campbell has apparently included in his map-

ping of the Gladeville a thin but conspicuous resistant white sandstone that
is separated from the Gladeville of Butts by a moderately thick shale bed-

The identification of horizons above the Norton in this report agrees

essentially with those made by Butts in the Virginia portion of the Pound

quaclrangle. His identifications of certain Norton coal beds and of the

top of the Lee formation in drill holes S 1, S 13, and S 15, which are in the

ciintwood quadrangle, have been slightly changed on the basis of a care{ul

study of outcrops and many drill records east of the Pound quaclrangle

wiiere the available data concerning the lower two Pennsylvanian forma-
'tions are exceptionally goocl. As previously explained, the Lee-like sand-

stone near the foot of Pine Mountain and at the top of the canyon at The

Breaks, naturally consiclereil by both Butts and Stone to be the top of tlae

Lee, is now known to be the stratum lying a few feet below the Kennedy

coal becl, near the middle of the Norton formation. This sandstone is the

cliff-former upon which Elkhorn City, Ky.' is built, ancl the change in its
correlation necessitates an entirely new conception of the stratigraphic

position of strata in the Elkhorn district of eastern l(entucky (Pl. V).



GENERAL GEOI,OGY.

In recent reports on Mingo and McDowell counties, West Virginia,'
great cliffs on Tug Fork at and near War Eagle are correlated with the
Nuttall sandstone and placed at the top of what is called the New River
group, underlying the Kanawha group. The top of the Nuttall is a few
feet below the Lower Banner coal horizon, ancl is the same as Campbell's
Dotson sandstone. The becl mapped by Campbell as Dotson farther south,
in the western and central parts of the Tazewell quaclrangle, appears to be

slightly higher in the section, probably just above the Upper Banner
horizon. The sandstone mapped by Campbell as.the Raleigh in the western
part of the Tazewell quaclrangle is the bottom-rock of the Jawbone coai,
and is probably higher than the bed mapped as Raleigh in the eastem part
of that quadrangle.

The coal beds called the Eagle and Campbell Creek (1So. 2 Gas) by the
West Virginia Geological Survey have been tracecl into the Clintwood ald
Bucu quaclrangles and the names retainecl. The Eagle coal is locally knorvn
as the Middle War Eagle and Mohawk on Tug Fork. The Campbell Creek
coal is the bed to which the name Lower Bolling was applied in the Pounil
quailrange. This'coal is locally called the Lower Elkhorn, Lower Marrow-
bone, Warf.eld, Freeburn, Burnwell, and llpper War Eagle in Pike County,
Kentucky, and Mingo County, West Virginia. The Lower War Eagle coal
of Tug Fork is the same as the llagy of Virginia.

Local sections.

The foliowing sections are insertecl without comment, as it is believed
that they are self-explanatory. They have been chosen from among a large
number chiefly because they show an exceptional number of exposed beds
and were made where dips are low. These local sections should be used
with caution, as parts 0f every one of them are poorly exposed, ancl the
intervals are not in every case the averages for the locality. Corrections
that should be made in thicknesses of beds because of dip are indicated for
each section; in the column showing intervals the necessary correction for
dip has already been macle.

'tt".r*"n, R. V., and Reger, D. 8., Logan and Mingo counties, West Va. Geol.
Survey; 1914.

Ifennen, R. V., Wyoming and McDowell counties, idem, lgl5.

l7
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Locar, Sncrrox 1.

On trai,ls from, mouth of Jerry Branch of Pound, Rhter to spur on west.

'Ihickness. Intervals.
Feet. Feet.

IU

160

70

lo

37.5 375

Locer, Sucrrox 2.

From d,rill hole B 39, near the mouth, of Cranesnest Rfuer, along road' to
top of rid,ge south, of Dauis School. Section 60 feet too I'ong because

of d,ip.

70

oa
20

4D

70

5U
25

Thickness.
Feet.

Intervals.
Feet.

32

D6

DU55

55
30
40

20
20
40

lt2
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Norton formation:
Thickness.

Feet.
Intervals.

Feet.

Shale . 8

sandstone, compact, *".*iuu. :. ::: . . : . ::: . :: :: :. 22
Interval, chiefly shale. 40
Sandstone ....... ........ 5
Loncealed .. .. .. .. 12

(Estimated position of Upper Banner coal
horizon, elevation 1,425\ .

Concealecl
Shale
Sandstone
Concealed

Section continued in log of drill hole S 32.

Loclr, SBcrroN 3.

Itrom d,ri,ll hole.B 7 on Cranesnest Rxaer up road to fIi'bbitts GaTt' th'ence

u)est to top of rid,ge near triangulation stati,on. Section 130 feet too

short becau'se of di'p' 
Thickness. rntervars.

Wise formation: Feet. Feet'

Sandstone, not well exposed" 30
Shale . l0

Coal (Clintwood) and partings, elevation 2,045. . 8 60

Concealed ........ l5
Sandstone, white, compact, siliceous. 18

' Shale, probably, not well exposed. . .. . . . .. 20
CoaI (Blair), elevation 1,992.. 65

Sandstone, medium- to fine-grained.............. 20
Shale, apparently, not well exposetl. L5

Coal, thin .. 44
Shale ... l0

Coal (Lyons), elevation 1,947..
Shale (Glamorgan coal horizon near base) 50

Cladeville sandstone:
Sandstone, coarse, friable, fine-grained and thin-

bedded at top.. . . 85 100

Nortonformation: 
"" 

"Shale . 75
Coal bloom

Sandstone, coarse-grained, conglomera,tic in mid-
dle.... 25

Coal lrloom
Shale, sandy 15
Sandstone, coarse-grained .....:.. 5

'"6H1"1 . :::..::.: :.:.:....: 5

Shale, sandy 50
CoaI streak

t2l

83
22

25

12
60

30

60
Sha,le . l5
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Thickness. Intervals.
X'eet. X'eet.

Section continued in loE of drill hole S l.

Loclr, SricrroN 4.

From' Trace Fork of Cranesnest Riaer at sluth bound,ary of Cli,ntwood
quadrangle, west to top of tid,ge. Section, 50 feet too short because

of di,p.

Wise formation:
Thickness. Intervals.

Feet. X'eet.

Sandstone, white, siliceous, compact, very re-
sistant . 35

Shale, poorly exposed'in upper part, (Glamorgan
coal horizon near base) I00 145

Cladeville sandstone:
Sandstone, bufr, weathers brownish-red and granu-

lar, coarse, massive, ferms clifrs. 100 f00

Norton formation:
Shale, very poorly exposed. . . .. . 95
Sandstone, buff, very coarse-grained in part, forms

cliffs . . 25
Concealed ........ 50
Sandstone, medium-grained to coarse. 30
Concealed .. .. .. . . 60
Sandstone, medium-grained .....:...." 15
Concealed ........ l0
Sandstone, coarse-graiired, massive. l5
Concealed .. -. .... 20

(Estimated position of Upper.Banner coal, ele-
vation 2,080) 360

Concealed .......'. l0
Sandstone, medium-grained to coarse.

580 630

Stratigraphic interval to top of drill hole S 12 is 135 feet.
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Locer, Sncrron 5.

Wesl, along road, from McClure Rd,uer near Road, Branch Lo knob on Big
R'id,11e near Burnt Fi,eld, Bchool.

2I

Thickness.
X'eet.

I5

Loc,q.r, SlcrroN 6.

From McClure Riaer near'Big Branch to Bearpen Galt, thence soutlt,

Bi,g Rid,ge.
Thickness. Intervals.

Wise formation: Feet. X'eet.
Sandstone, white, weathers red and granular.. .. . . 45
Concealed ....... 48
Sandstone, white, siliceous, compact. Zz
Shale, black at base. . !. .. .. 25

Coal (Glamorgan),elevation2,078./. I l4l
Gladeville sandstone:

Sandstone, light bu1T, eoarse, massive, weathers red
and granular . . .. . .. . I00 100

Norton formation:
Shale, dark blue and drab, lower part exposed in

Bearpen Gup .. ............. 70

T5

Intervals.
Feet.

6D

ID

45

::
65
IO

le and

75
J'
40
I
5

10

70

U'

70

25
60

to
IO



,.9. COAL RESOURCES OF THE CLINTWOOD .q.ND BUCU QUADRANGLES

Thickness.
Feet.

40

Intervals.
X'eet.

320

10q

140

20
40
70

30

50
upper bench), ele-

Sandstone, brownish-gray, in part very coarse'
maSslve

I00

io
70

80r 80r

Loc.tr, Sncrrox 7.

Atons road, rrom mon,,th ol::T;::{,:; 
!,!;ii!!iT!,:;',,' 

or ridse- sect,'on

Wise formation:
Thickness. Intervals.

X'eet. Feet.

Sandstone, white, weathers reddish, granular, shaIy,
with ferruginous bands in middle. 35

Coal bloom @iamorgan), elevation 2,552 -... ... 35

Gladeville sandstone:
Sandstone, weathers retldish, granular, shaly in

part .. 70

Sandistone, light brownish-gray, coarse-grained,
massive

Norton {ormalion:
Shale, with some sandstone, not x'ell exposed.... 165

125

it0
l0
40
45
.. 280
I3
l5

35
25

88

t23

135
45
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'1'hickness.
!'eet.

20

r,006
Section continued in. log of drill hole S 23.

Locar, Sncrrom 8.

[Ip spur to west and, nor.th at sharyt bend, in Buffato Creek, on,e mile east of
mouth. Thickness. Intervals.

23

Intervals.
X'eet.

240

85

U/

I35

682

Thickness. Intervals.
X'eet. Feet.

I35

35
JO
15

976

Feet. X'eet.

l0

45

682

Locar, SrcrroN 9.

[Ip spu'r to northeast at th,e nrouth of Buffato Creel'.

7070

70
25
l5
20
20
50

r80

12
30

OD

80

390

Norton forma.tion:
Shale . 100
Sandstone, coarse, massive.. .. . . 30
Concealed ........ 5

(Upper Banner coal horizon, elevation 1,875) .. .

Shale, sandy, and fine-grained, thin-berldecl sand-
stone .. 59

Sandstone, medium- to fne-gra,ined, thin-bedded.. . 12
Shale, and some fine-grained, thin-beddetl sand-

stone .. 55
(Lower Banner coal horizon, elevation 1,749.. . . . . t25
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Thickness.
X'eet.

Intervale.
Feet.

50
30

lI0
I5
i:
DU

205
50

5I55$
Section continued in log of drill hole S 22.

Locer, SpcrroN 10.

Up trail to north from L,i,ck Creek of Russell Forlc, one-ha,lf mile northeast
of Counts Bclr,ool.

Thickness.
X'eet.

Intervals.
X'eet.

60

45
40
DD

t20
90

I 2ll

r40
20
50

95

80

60

35
25
l0
25

80

t;
25

505

Local SncrroN 11.

Up trai,l to east and, southeast from d,ritl hole C 82 on Fryi,ngpan Creek,
three-quarters of a mile south of Bucu. Bection J10 f eet too long because

of d,ip.
Thickness.

Feet.
Intervals.

Feet.
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D;,' 'i;;;; ' 
n.o.ni,' 

'elevation

Section continued in log of drill hole C 82'

Locer, SpcrroN 12.

From Cane Gap sou,thwest crlong ro&d, to

Thickness. Intervals.
X'eet. Feet.

1,062 1,o22

to11 of Sand'g Rid91e.

Intervals.
Feet.

20

90

I00

6D
o

105

r00
40
30
bU

35
l5

6;
35
6l

165

30
316

30

Thickness.
Feet.

.10

t26

30
15
70

65
65

60
95

o

30
20
t5
45

110
30
t5
45
t0
40
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Thickness.
X'eet.

Intervals.
Feet.

r70

35

l5
l5

ll

665

Loc.q.L SrcrroN 18.

up spur to northuest from Lambert Fork of Inctinn creek, orte-hal,f mi,le
north,east of m,outh,.

Norton foimation:
Thickness. Intervals.

X'eet. l'eet.

600

Locer, Slcrron 14.

From Council north along road, to toyt of riclge.

Thickness. Intervals.

60
40
l5
15

I Da)

20

135

90

155

45

X'eet.

t;
115
40

X'eet.

r80
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Thickness.
X'eet.

and granular, forms

Thiekness.
Feet.

weathers soft. .. .. .. 15
l5

2i

40
40

8
20

80

D

t0

20
7Z

ID

169

8
25
37

2;

'il
5U

5

Intcrvals.
Feet.

198

r02
5

25

30
15
25 70

874874

Loclr, Sncrrox 15.

From, Hurri,cane creeh at rnouth of Eoclt:house Branc:h, up slrur to northeast.

Intervals.
Feet.

160

20

tr0

35
70
l0

::
86
42
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Thickness. Intervals.
Feet. Feet.

Shale, mostly sandy, with some fine-grained sand-
sione

Sandstone, fairly coarse. 5

Shale, no[ well'exposed. l0--iCtta"" Hole co'at horizon, elevation 1,695)" ' 235

Sandstone, fairly coarse and massive a! l9p:
medium-graiired, thin-beddecl ancl cross-be'Ided
below .1. 75 75

Norton formation:

Wise formation:

650

Locar, StcrroN 16.

From For Creek, nne nxi,le east of the mouth of Left' Fork' u2t spur to
northwest.

Shale

Thickness.
Feet.

Intervals.
Feet.

30

75

30

ID

80

30
IO
20

120

70

70

30
l5
20

::
IU

io
20
25

20
25
25

580580
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Locer, Spcrron 1?.

From Eussell Follc at mouth.of Fon Creek up spur to southeast.

29

Thickness.
X'eet.

Intervals.
Feet.

25
25

80

::to
30

125
25

80

75

190

I15

l0

30
70
15

485

Locar, Srcrron 18.

Northeast from Russell Prater Creeb at location SSi to high knob northwest
of Russell Prater-Poplar Creek gap.

Thiekness, Intervals.
Wise formation: X'eet. n'eet.

Sandstone, white, compact, weathers orange-red,
coarse-grained l0

Shale, sandy, at top and with thin medium-grained
sandstone ........... lZ0

(Clintwood eoal horizon, elevation 2,138) .. .. ., 180
Sandstone, coarse, arkosic, weathers granular, mas-

sive .. . 90
Concealed ........ 15

Coal (Eagle), elevation 2,033.. fOb
Interval, chiefly shale fAO

(Glamorgan coal horizon, elevation 1,903) ..... , IA0
Gladeville sandstone:

Sandstone, buff, med.ium-grained to coarse, forms
cliff, not well exposed at base. 60 60

Norton formation:
Concealecl .. .. ., .. 30
Shale, sandy in part. 120

Coal (Hagy, location 355), elevation 1,690.... 3 153

628 628
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Locer, SncrroN 19.

Prom Russell Prater Creek, about one ru,i,le southwest of Prater, north to

top of ridge.
Thickness.

X'eet.

50

Intervals.
Feet.

.50

95

165

g5

16;

to coarse. 60

Locer, Sncrrox 20.

From Russell Prater Creek one-fourth mi,le northeast of Mart, up spur to

nortlt' and' west to tri,ansulation station.
Intervals.

Feet.

Sandstone, coarse-grained, massive. 50
Concealed, probably sha.le in lower part. 50

(Glamorgan coal horizon, elevation f'635) . . . ..
Gladeville sandstone:

Sandstone, medium-grainetl to coarse, massive... ' 50

Norton formation:
Shale . 72
Sandstone, medium-grained, forms cliff... 35

60
50
30

50
50
IO
10
IO
IO t40

650

Thickness.
Feet.

l3
30
CU

60
l5

100

50
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quadrangles the Upper Banner coal bed has been chosen as the reference
stratum, and in another part the Splash Dam coal bed, which is about ?0
feet above the Upper Banner. By this method the direction of the dip and
its magnitude in feet per mile or other unit can be quickly ascertaineal
from the map.

Another use of the structure contours is to show the position of the out-
crop of any bed on the topographic map or its depth beneath the surface
where it is covered by other rocks. For example, if it is desired to find the
position of the Kennedy coal bed at some point along Indian Creek, the
elevation of the Upper Banner horizon shown by the structure contours is
first noted. Then the interval between the Kennedy and the Upper Banner
is ascertained by consulting the detailed descriptions of the Kennedy in the
Indian Creek drainage basin, the generalized sections in Plate IY, or a
local section for a neighboring exposure. As the Kennedy is below the
Upper Banner, this interval subtracted from the elevation of the latter bed
will give the elevation of the Kennedy. By turning to the topographic map
the Kennedy outcrop can then be located by noting the position of the
surface contour with the same elevation. If the bed under discussion is
below the surface, the depth to which it is necessary to clrill in order to
reach it can be determined by subtracting the elevation of the bed from that
shown by the topographic map at that point.

The usefulness of structure contours naturally depends largely on their
accuracy. There are so many possible sources of error in this region that
it is not maintained that absolute accuracy has been achieved. It is believed,
however, that inaccuracies of more than 50 feet in vertical distance are very
rare. Errors are most likely to be made where dips are exceptionally steep,
as along Pine Mountain, near faulted antl buckled areas like those on Russell
Fork and in the southeastem part of the Bucu quadrangle, antl where few
coal beds were found, as aiong Pawpaw and Fox creeks anal in some other
areas.

Folrts.

In the greater part of the quadrangles there is a general dip to the
northwest averaging a little more than 50 feet to the mile. This general
dip is not uniform, however, and is modified and to a large extent governed
by a few, large open folds, and is also locally moclified by short low folds or
wrinkles that are irregularly distributed ancl whose axes trend. in different
directions.

JI
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Mid,d,lesboro sgncli,ne.-.Lll of the Virginia portion of the Clintwood
quadrangle and part of the Bucu quadlrangle lies in a broad fold that is
synclinal, or concave upward. This fold, namecl by Campbell the Middles-
boro syncline, extends from a few miles northeast of the Clintwood quad-
rangle southwest into Tennessee, being commonly 72 to 20 miles broacl, ancl

lying between Pine }fountain on the northwest and a broad arch or anticline
on the southeast. It fades out northeast of Russell Fork, as will be ex-

plained in the description of the Pine Mountain fault.
The axis, or imaginary line toward which the strata on each side dip

and which connects the lo#est parts of the syncline, corresponds closely in
position with the valley of Pound River and is continued in the same

direction northeast of Russell Fork. Strata southeast of the axis dip, in
general, to the northwest at very low angles, descending, for example, a

vertical distance of 950 feet between the southeast corner of the Clintwood
quadrangle and the mouth of Cranesnest River, a horizontal clistance of
16r/2 miles. Northwest of the axis the dip is to the southeast and grailually
increases to about 313 degrees near the top of Pine Mountain. The south-
east dips are caused by the Pine Mountain fault and continue to the points
where it comes to the surface on the northwest slopes of the mountain.
(See fig. 2.)

Souruood, n[ountain anticline.-In the south-central part of the Bucu
quadrangle there is a structure that is the reverse of a syncline, strata being
convex upwarcl and dipping away from the axis. This feature is the Sour-

wood Mountain anticline. Its axis is a curved line having a general north-
south trend ancl terminating at both ends at .faulted' aregs. Dips are, in
general, to the rvest antl northwest on its west sicle ancl east on its east side
and average about 250 feet to the mile. The anticline plunges slightly to
the north ancl is slightly modified by a very shallow cross-syncline at its
south end.

Dry tr'ork anlicLine.-Another anticline affects a small area in the south-

eastern part of the Bucu quadrangle. This arch has a broad, flat top and

a northeast-southwest trend and plunges slightly to the west. Except that
strata south of the axis have general southerly dips, the anticline has not

greatly affected the structure of the area. It is a stronger feature farther

eas! however, entering West Virginia at the head of Dry Fork and reaching

as far northeast as Bramwell, W. Va. It appears to end on the southwest

at the buckled and faultecl area along Russell Fork, but may have extended

farther southwest before differential movement took place in that area.
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Faults.

In addition to the folds, faults have profoundly modified the structure
and have exerteil a markeil influence on the economic possibilities of the
region. A large part of the potentially coal-producing territory of south-
west Yirginia is bounded on both the northwest and the southeast by great
thrust faults, the value of parts of several coal beds has been decreased by
movements connected with this faulting, and buckling and faulting have
made unavailable the deposits in narrow zones within the coal field.

Pine Mountain fault.-The rocks of the Yirginia area were thrust up
over those in Kentucky along the great Pine Mountain fault, which comes
to the surface along the north face of Pine Mountain from Russell Fork
into Tennessee. The fault dies out rapidly northeast of Russell Fork, ancl
on .Levisa Fork there is no trace of it or of the anticline from which it
developed. According to recent work by Butts in the Clintwoocl and Pound
quadrangles, the fault is compounil in places, breaks having occur.recl along
two planes that are close together ever;rwhere and join in places (fiS.2).
The first effect of the tremendous pressure from the southeast was probably
the formation of a sharply overturnetl fold, near the axis of which the first
fault originated. The rocks belonging to the Lee formation, on the hills
northwest of the'Pine Mountain escarpment in the Clintwood quadrangle
were probably carried to that position by the first fault and are only small
remnants that have escaped erosion. These rocks, which overlie undisturbed
strata of the \Yise forrnation, are nearly vertical in places, and at one place
lL/2 mlles west of Blowing Rock Gap are separated from Devonian black
shale, brought up by the seconil fault, by overturned remnants of Penn,
ington shale and Newman limestone. The seconil fault was at a lower
angle and carrietl the rocks still higher, so that now the lower part of the
Devonian black shale is in contact with beds in the Wise formation.

The vertical component of the thrust along the outcrop of the fault in
the Clintwood quadrangle is 5,000 to 5,300 feet. In The Breaks, where the
fault crosses Russell Fork north of the Clintwood quaclrangle, the vertical
displacement is only 600 to 800 feet anil there is no evialence of overfolding
or of more than one fault. It is probable that one of the faults ends near
Skegg Gap, 2 miies west of The Breaks, where there has been differential
movement or shearing along a nearly vertical plane in line with the zone of
faulting and buckling on Russell Fork, in the Clintwood quadrangle.

Russell Fodc faulted and, buckled, araas.-The rocks in several narrow
areas along Russell Fork, one of which extencls to Fryingpan Creek, are
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shown on the geologic maps in the undifierentiated Pennsylvanian symbol

because the rocks in them dip so:steeply ancl irregularly in places that the

exact position of formation bounclaries is uncertain. The structure of these

areas is complicated and wiII be explained only in outline'

one faulted area iess than a mile wide lies along Russell Fork from near

Sand l,ick to the north bounclary of the Clintwood quadrangle and con-

tinues on the north to Skegg Gap on Pine Mountain. Dips in this area,

especiallv along its eastern bortler north oi 1IcClure River, are chiefly south

of northeast at aII angles between 5 and nearly 90 degrees' In places,

however, there are steep dips to other points of the compass, and some shale

becls are irregularly buckled antl cr-Lmpled. In other places there has been

little disturbance. This structural feature is primarily the result o{ shear-

ing along one or more lines parallel with its long axis' The movements

were eviJently connecteal with the Pine Mountain faulting, ancl resulteil in

rocks on the southwest side of the faulted area moving farther to the north-

west anal becoming relatively higher than those on the northeast side. The

northeasterly dips and much of the apparently irregular buckling were

caused by a. crowding together of the rocks on each side of the shearing

planes. Finally, a reaction brought about normal faulting with the down-

ihrow on.the southwesf though not sufficient to lower the strata to the level

of those on the northeast. The line of weakness d,eveloped by the fracturing

of the rocks has determined the position of Russell Fork. The remarkably

straight course of x'ryingpan creek in a continuation of the same northwest-

southeast direction suggests a continuation of the shearing to the south-

east, but no positive evitlence of such an extension could be obtained along

the lower part of the stream'

Dips in different directionsr some at high angles, were notecl at several

places near the mouths of Pawpaw and Little Pawpaw creeks ancl along

Russell Fork for a short distance southeast. The disturbance is most

noticeable along the county roacl where it makes a cut-off near a sharp

bend of the river half a mile south of Pawpaw creek. The dips appear to

have been caused by buckling resulting from incipient shearing'

A disturbed area whose long axis is in line with that of the one just

mentioned was noteil a short distance up Russell Fork. Along the river

between Murphy and a point about a mile northeast, and for short clistances

track from the stream, there are dips of 50 degrees and less in several

clirections. There are clistinct evidences of faulting at two points but the

relationships are not very clear. It is probable that there has been shearing,

accompanied by faulting, along a line from Indian northwest to Murphy
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and beyond. As along the lower part of Russeil Fork, strata on the south-
west side of the fault moved to the northwest past those on the northeast
side, but not far.

A very long, narrow area in which the strata are buckled and faulted
extencls from the north encl of Big A Mountain northwest down Russell
Fork for 8 miles, and thence to a point north of Abners Gap and beyoncr.
This structural feature was caused by shearing along a fault whose position
c-an not be exactl5r located everywhere, but which lies approxi*ut.ly u.
shown on the geologic map of the Bucu quadrangle. Beds north of the
fault remained nearly stationary during the movemen! but those on the
south side were forcecl a short clistance northwest and were folded to form
or accentuate the feature described as the Sourwood Mountain anticline.
Beds for a short distance on both sides of the fault are buckled in nlaces.
but less than in other areas mentioned. Buckling was greatest at the north-
west enil of the area, on Priest Fork, where there was probably no clean-cut
faulting. The shearing was evidentry the result of tn" great pressures
which deformed the rocks in the southeast corner of the quidrangie.

Faults in the sor'theast corner of the Bucu quad,rangre.-Roeks in the
southeast corner of the Bucu quadrangle were strongly iolded, overturned,
ancl overthrust to the northwest along at least ten great faults. Except in
a narrow area west of 

.weaver 
creek, however, the strata are all pre-pennsyl-

vanian and contain no commercial coal deposits, so that cletaits of tiie
structure will not be given here. since the coal-bearing beds that formerlv
overlay the older rocks have been raisecr and completely removed by erosior,
the coal field is bounded on the southeast by these overthrust beds.
Pennsylvanian strata underlie the border of the faulted area in places. but
the coal in them can never be profitably mined. southwest of Big A
Mountain there are rocks shown on the geologic map in the undifferentiated
Pennsylvanian symbol. These beds ail dip southeast at ansres of B0 to ?0
clegrees and include the Lee and lower pnrt or the Nodon f-ormation, over-
turnetl ancl forcecl over younger pennsyrvanian beds along a thrust fault.
coal-bearing rocks west ancl north of the faulted area are not much
disturbed, and even those close to the overthrusts dip less than 1 desree
except in a few small areas.

other moaements.-Durins the movements describecl above there was
a_ general tendency for higher beds to be forced slightly farther northwest
than those below them. This differential movement has . been eltected
chiefly by buckling within shale betls, so that many exposures of shale shorv
steep and irregular dips in localities in which all the more massive sand-
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Vieu's of corl Jrcds slrol'irg rnor-olttont along bedcling p)anes: ( A ) I{ennedl
il lailroarl cttt uozrr rrtoutlt of Roarilrg l"orl<; (li) 'fillel and J:rlvbole
rirrc nrilc sorrlhrvesl, of l)ut,r' (locatiorr 2,{,1 ) .
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stones antl most other beds have only the very gentle dips that characterize
the greater part of the coal field. Movement has taken place in several
coal beds also, so that the coal is crushetl anil fractured and in places mixed
with siickensided shale fragments to form ,,rash.,, Movement along the
r(ennedy coal bed and the rocks immetliately over it has been especially
common in the area south and west of Russell Fork, the coarse, massive
sandstone beneath the coal forming a comparatively immovable stratum
over which rode the thin-bedded rocks above. Parts. of the Jawbone and
partings in other coal beds are similarly affectetl, especially near faulted
areas.

Normal faults are uncommon but are not unknown. All those observed

.were small, the beds on the clownthrow side having beeri dropped only a few
inches to 30 feet below their normal position.

+3
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ECONOMIC GEOLOGY

GENERAL DESCRIPTIOI{I OF COAL BEI}S.

Introiluction.

The Clintwood and Bo.o qoudrungles contain many beds of high-grade
coking coal, the quality of which will be described more completely in
another part of this report. At least thirteen of these beds are minable in
one or more localities uncler present commercial conclitions, though no bed

is sufficienUy thick in all localities to compete with thicker deposits that
will be available in this and neighboring areas for years to come. As shown

by the tables of ultimately available tonnages, there is a great quantity of
coal that will form an important reserve for the near anil distant future.

The thicknesses and general characters of each coal bed have a wicle

range, even in neighboring localities. Only the most complete and thorough
prospecting can cletermine the exact possibilities in aclvance of mining'
ancl such detailed prospecting has been unclertaken in only about a fourth
of the area. In add,ition to the clifferences in the tonnage per acre of a

bed or zone from place to place, another factor of uncertainty arises from
the fact that many beds split into two or more parts where shale partings
thicken considerably. \rery few exposures show more than 3 feet of coal

without partings half an inch or more thick, the most common being shale

or hard clay. The term "rash" is locally applied to an intimate mixture
of coal ancl shale, in many places contorted and slickensided by movements

along the bedding planes. Thin layers of bone ancl also of cannel form
parts of some coal becls.

The thicknesses of coal, the intervals between betls, antl other economic

factors are described by drainage basins in a succeecling section of this
report. In this place only brie{ summaries of the characteristics of each

bed will be given. The intervals useil are averages only, ancl will not apply

exactly to all parts of the quadrangles. Maximum antl minimum intervals
are given in the detailed descriptions by drainage basins and in the gen-

eralized sections (P1. IV). Many local intervals are shown in the local

sections.
Coal beds in the Lee formation.

The Lee formation is fully exposed in this area only on the southeast

slope of Pine Mountain, and where the formation has been overturnecl ancl
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thrust over younger beds southwest of Big A Mountain. No economicaily

important coal beds were founcl in these places, though exposures are pool

und *o*u fairly thick deposits might have escapecl notice. 'Ihe fact that

only very thin Lee coals are present a short distance north of the Clintwood

quadrarrgle in The Breaks, where most of the Lee is clearly exposecl,

indicates that there is very little minable coal in the formation in at least

the northern part of the quadrangles. A number of Lee coal beds are shown

in the drill records of the clinchfield coal corporation (Pls. II and IJI),
but their thicknesses have not been macle public. A 3O-inch bed was founcl

near the top of the formation in exposures on Indian Creek.

In Wise, Lee, ancl Scott counties, Virginia, where the Lee is exposecl in

a large area, it contains a number of coal beds that are thin in most places

anel a few that are fairly thick in small districts. About the same conilition

probably prevails in the-south half of these quadrangles. Rocks equivalept

to the Lee in the famous Pocahontas field, about 30 miles east of the quad-

rangles, include very thick and pure coai beds. These coals thin to the

west, however, ancl the places of some of the most important beils are taken

by thick basal conglomerates in at least part of ure clintwood quadrangle.

Tiller coal betl.

Although there are coal deposits in places in the 200-{oot interval

between it and the top of the Lee formation, the lowest coal bed of much

commercial importance is the Tiller. The rocks in the interval are alter-

nating shales and sandstones with no striking characteristics,,though an

exceptionally coarse and locally conglomeratic sandstone lies a few feet

below the coal. The Tiller horizon is exposeil.only along Indian creek ancl

its tributaries, along n'ryingpan Creek near Bucu, along the upper part of
Russell Fork, in a small area on Musick X'ork of Weaver Creek, along part

of Levisa x'ork, antl ia the southern foothills of Pine Mountain. The name

Tiller was applied by Stone in his report on the coal resources of the Russell

Fork basin to the thick coal bed on Indian ancl cane creeks. As the upper

part of this thick deposit is now known to be the equivalent of the Jawbone,

the name Tiller is restricted in this report to the lower part.

Although the Tiller is concealetl beneath the surface in much of the

area, it may be safely estimatetl that it is a minable bed containing about

4 ta 6 feet of coal in the south third of the Bucu quadrangle. It will
probabty be mined on a large scale in the near future, and a beginning has

already been maile at the ..slope mine" of the clinchfield coal corporation

on Hurricane x,ork, a short distance south of the Bucu quadrangle. In a

+U



46 coAL ITITSOURCES OF lt}ID CLTNTIVOOD AND BUCU QUADRANGLES.

strip extending southeast from Bucu the Tiller is united with the overlying
Jawbone coal to form a very thick bed. Exposures in ,the southern and
central parts of the Indian Creek drainage basin show ? to 1b feet of
minable coa'l in the combined becls, though pa?t of it is somewhat dirty.
The Tiller contains a parting that impairs its value on Russell Fork, and
thins to the north to about B0 inches on Levisa Fork. No coal was found
at the horizon of the Tiller bed on Pine }lountain or in The Breaks,
indicating that it thins to the northwest and perhaps also to the west from
its exposures near Bucu.

Jawbone coal beil.

The Jawbone coal bed commonly lies above a coarse, quartzose, locally
conglomeratic sanclstone that separates it from the Tiller, the interval
between the two coals being 100 feet or less. The bed talies its name fron
Jawbone Hollow, a tributary of Bull Run between \rirginia City and
Banner in the Bristol quadrangle. It has been called the Ratliff in private
reports on the upper Levisa Fork drainage basin. The Jarvbone is cxposed
in the clintwood and Bucu quadrangles in the same localities as the Tiller
and, as mentionecl above, is united with the Tiller in places in the southern
part of the Bucu quadrangle.

The Jawbone makes its best showing where it is united with the Tiller
*red. It is probably also thick in other areas in the southwesterrr part of
the Bucu quaclrangle, as it includes 3t/2 to 8 feet of somewhat impure coal
in exposures on llurricane Fork a short clistance south of the area herein
,described. No thick coal was found at its horizon on Musick Creek, how-
ever. Along Russell Fork near Council the coal is Z to 6 feet thick, but it
thins to the north to less than 30 inches along Levisa Fork. Drill records
show that it is a persistent bed in the Clintwooil quaclrangle and it may be
minable in places. No coal was noted at the Jawbone horizon at its ex-
posures on Pine l'fountain or in The Breaks.

Garilen Hole coal becl.

The Garden Hole coal is about 340 feet above the l-ee formation and
140, more or less, abor-e the Jawbone bed. The name was given it by the
prospectors of the Clinchfield Coal Corporation from exposures at the
Garclen HoIe on Russell Fork, near The Breaks. The bed is probably the
same as the "so-callecl lmboden" of Campbell's reports on the Bristol quad-
rangle. It is exposecl low down in the principal valleys in the southern and
eastern parts of the Bucu quadrangle antl along the foot of Pine Mountain.
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The bed is under a ledge-making sanclstone in some locaiities ancl over one

in others, and this fact, combined with the presence of other coal beds not
far above it makes identiflcation of outcrops uncertain.

The Garden Ilole bed is less than 3 feet thick nearly everywhere ancl less

than 2 feet in most places. Under and near Sandy Riclge in the vicinity
of Kiser and Cane gaps it is an attractive bed 3 to 4 feet thick. It is

44 inches thick in one place at the foot of Pine Mountain, anil 1 to 6 feet

thick in and near The Breaks.

Aily coal beil.

There are in places several coal beds in an inten'al 200 feet thick absve

the Garden Hole bed. These beds are almost everywhere less than 2 or 3

feet thick and are thinner in most exposures. the name Aily, from a

post-office on Lick Creek of Russell Fork, has been applied to what appears

to be the most persistent ancl in most places the highest of these beds. The

AiIy is about 500 feet above the Lee and 160 feet above the Garden Hole
coal. It appears in many of the drill records, especially those in the Clint-
wood quadrangle, but is only about 2 feet or less thick in most of its
exposures, even in those near its type locality. It is locally minable under
present contlitions in small areas.

Kenneily coal betl.

A bed that lies about 600 feet above the Lee has long been known as the

Kennedy or widow Kennedy in the mining clistricts a short clistance south

of the Clintwood quadrangle. It has yielded considerable coal at shipping
mines at Dante and elsewhere, but has not yielded much profit to the

operators and is not now extensively mined. Sorne coal is shipped from it,
however, from mines in the Bucu quadrangle, near Driil, on Lewis Creek.

One of its most marked characteristics in the region south and west of
Russell Fork is its generally crusheil condition anil great irreguiarity in
thickness. In the Levisa Fork drainage basin, where it is cailed the Harris
seam in private reports, the coal is ciean and as regular in thickness as

any other becl. Its characteristic sandstone bottom-rock has already been

described.
The Kennedy contains a large aggregate of coal in the south half of

the Clintwood quadrangle in deposits that range from a few inches to

10 feet thick within short distances. It thins to the northwest ancl was not
found along the foot o{ Pine lfourrtain. In t]re Bucu quailrangle the bed



48 COAL RDSOURCES OF THE CLINTWOOD AND BUCU QUADRANGLES.

is less than 2 feet thick, except locally, in most parts of the RusseII Fork
and Clinch River clrainage basins. Near the heads of Russell tr'ork ancl
Lewis Creek, however, the Kennedy's thiclness averages about 3 feet, ancl
it is slightly more along part of X'ryingpan Creek. The bed is persistent
in the Levisa Fork basin, and thickens to the east from about 27 inches
along Little Prater Creek to 4 or 5 feet at the east boundary of the
quadrangle (fiS. 3).

Kennedy

-l

Fig. 3.-Sketch map of Bucu quadrangle, showing areas in which the Kennedy
bed contains 3 feet or more of minable eoal-

Quadran
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Lower Banner coal beil.

A bed about 200 feet above the Kennedy and 800 feet above the I-,ee

formation is widely known as the Lower Banner in the mining districts in

the general region of its tlpe locality at Banner, on th9 Norfolk and
'west-ern Railway, Along upper Irevisa River the same beil has been callecl

the cary by private iou.stigato"r. This coal is extensively mined at wilder

in the Buculuaclrangle, and at Dante, a short distance south of the Clint-

wood. quadrangle. Like the Ken:redy, the T,ower Banner has a san'lstone

bottom--rock, uut it is much thinner ancl less conspicuous on hillsides. The

strata from the Kenledy to the bottom-rock and from the Lower Banner to

the upper Banner coal are shales and thin-bedded sandstones in most places.

The Lower Banner is minable, even under present commercial condi-

tions, in several areas. (See fig. 4.) one of the best areas is untler ancl in

the vicinity of sandy Ridge from coon Branch of open Fork east to cane

creek and the ridge east of Road Fork, where the average thickness of coal

is 3 to 5 feet. Another very promising area is north of Drill, along the

eastem border of the Bucu quatlrangle, where the bed is about 4 to 5 feet

thick. In the greater part of both areas it is exceptionally free from

partings. The Lower Banner is about 3 feet thick in four small areas ancl

i to g-f."t in many places. It is a very persistent bed, tho'gh locally thin,

in most of the area of the quadrangles.

Upper Banner coal beil.

The Upper Banner is one of the best known ancl most important coal

beds in southrvest virginia, and is extensively mined. at 'wilder, Dante,

Toms Creek, ancl elsewhere. The mine at Wilder is in the Bucu quaclrangle,

ancl one of the largest mines near Dante and another near Toms creek

extend northwarcl under sandy Ridge into the clintwood quadrangle' The

avera.gg distance of the bed above the Lower Banner is 100 feet and that

above the Lee fornation is about 900 feet. There are shales and thin-bedded

sandstones below the coal ancl a ledge-making, coarse-grainecl sandstone

about 20 feet or less above it. one of the most marked. characteristics of

the lJpper Banner is the persistent sandstone parting less than 2 inches

thick in the upper haif of the bed.

There are two large areas and three smaller ones in which the Upper

Banner is especially attractive for mining. one of these includes the

territory under and near sandy Ridge from the southwest corner of the
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quadrangle east to Road Fork, 'where the bed contains coal averaging 4 to ti
feet in thickness and only thin partings. Another is on both sides of
McClure River north of Big Branch, extending westwarcl to and beyond
Cranesnest River and eastwartl to and beyond Lick Creek. In this area the
average thicl<ness of coal is 4 to 5 feet and partings are thin. In smaller
areas on the west side and at the head of Fryingpan Creek the becl is in
similar condition. Outside these districts, which are shown in Figure 5,

the Upper Banner is split into two or three parts by a thickening of shaie
partings above and below the thin sandstone parting. These parts are
so widely separated that they could not be mined as one beil, ancl.commonly
so close that only one coulcl be utilized. In places one or the other of the
separated parts contains 2 to 4 feet of coal. Northeast of Russell Fork
all the divisions of the Upper Banner are so thin, except locally, that they '

can not be regarded as an important economic resource. fndeed, it is
probable that coai is lacking at the Upper Banner horizon in most of the
f,evisa Fork drainage basin except along parts of Prater Creek.

Splash Dam coal beil.

The Splash Dam becl, so named on maps of the Clinchfield Coal Cor-
poration because it rises from beneath Russell Fork near the splash dam,

a short distance north of the mouth of Pound River, is about ?0 feet above

the Upper Banner bed and 9?0 feet above the Lee forrnation. It is probably
the same as the Wilson bed of private investigators in the upper Levisa
Fork country though slightly lower than a bed that has be€n called Wilson
on Prater Creek. It lies a few feet above the sandstone cap-rock of the
Upper Banner, which is a conspicuous cliff-former along Levisa Fork and,

elsewhere. The rocks above the coal differ from place to place, being chiefly
shales in some localities ancl coarse sanclstone in others.

CoaI appears at the Splash Dam horizon in many localities, but it is less

than 30 inches thick in some places and is split into thin benches in many
others. It makes its best showing in the southern part of the Open Fork
drainage basin, where it includes 3 to 4 feet of coal. It is also thick on

Lyons Fork of Cranesnest River. It is a more or less uniforrn bed averaging
3 or 31/z feet in thickness in the northeast corner of the Clintwood quad-
rangle, ancl is thicker farther northeast, on Bull anr^l Poplar creeks in the
Hurley quadrangle. This bed has not been thoroughly prospected and may
be found to be thick in several localities where it is now unknown.
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Hagy coal betl.

A bed here named the Hagy, from exposures near Hagy School at Lee-

master and in the mine of l{r. Hagy on Trace Fork of Prater Creek, is about

100 feet above the Splash Dam anil 1,0?0 feet above the Lee formation.
Northeast of Russell Fork it commonly has a coarse sandstone bottom-
rock. Its identification in the southern part of the quadrangles is some-

what uncertain, but it is probable it there lies only a few feet below the
coarse sandstone that is near the top of the Norton {ormation. It may

be the same as the Edwards bed of Campbell, which he tentatively conelates
with the true Imboden seam of the Big Stone Gap coal field.

The Hagy is onty about 2 feet or less thick in most places, but is

3to 4r/z feet thick near the heads of Russell Prater Creek and its principal
tributaries and near the head of Trace Fork of Prater Creek.

Glamorgan coal beil.

The Glamorgan coal, named from mines at Glamorgan in Wise County,
is about 1,305 feet above the top of the Lee forrnation, and less than ?5 feet

above the Gladeville sandstone and the base of the'Wise formation.
Coal is persistent at the Giamorgan horizon but it is not more than 2 feet

thick in many localities. Between Clintwood and Pound River and in the
northeastern ancl southeastern corners of the Clintwood quaclrangle and
adjacent parts of the Bucu, the aggregate thickness of coal layers is 2 to 4
feet, but one or more cletrimental shale partings are also commonly present.

f,yons coal beil.

A bed that is about 60 feet above the Glamorgan in the southwestern
part of the Clintwood quadrangle .is here namecl the Lyons, from a

post-office on Big Ridge. It is separated from the Glamorgan by shale in
most places and, in the Clintwood quadrangle, lies under a rather thin but
conspicuous white sandstone that has already been mentioneil. In places

the Lyons and Glamorgan are so close that it is dilficult to distinguish the
former from a split ofi the latter. The Lyons is too thin, except in a very
few small areas, to be mined on a large scale, but can be utilizetl for local

fuel supplies.

Blair coal beil.

The Blair bec[, so named by Butts from exposures on the Blair property
on Indian Creek, Wise County. is about 80 feet above the Glamorgan, and is
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separated from the Lyons seam chiefly by the white sandstone cap-rock of
the latter. Locally in antl near the northeast corner of tlie Clintwood quacl-
rangle the Blair is in two benches, separate(l by 30 feet or less of shale.
The bed contains 2 to 3 feet of coal in the Olintlvoocl clistrict, Ir/2 to 5t/2
feet in the Russell Prater Creeli clrainage basin and adjacent areas, arrd
plobably less elsewhere. Nearly everywhere, however, there are several
shale partings interbedr'led with the coal.

Eagle coal beil.

A coal bed that lies about 125 feet above thc Glarnorgan seam has beeu

traced to \Yar Eagle, 'W. Ya., where it is locally called the Middle War
Eagle. This bed has been correlatecl with the Eagle coal of Fayette County,
West Virginia, by the West Virgirria Geological Survey, and the name
Eagle is usecl here. The becl is overiain by coarse gray sandstone that
makes conspicuous cliffs from Russell Fork northeast into Kentucky and
West Virginia, making one of the best stratigraphic markers in the entire
Pottsville group. The sanclstone thins between Russell Fork and Clintwoocl,
but may still be identified near the county seat. One of the peculiarities
of the Eagle neat llussell Prater ancl Barts Lick creeks is a local ilevelop-
ment of a thin sandstone patting, almost identical in appearance with the
one that is characteristic of the tlpper Banner bed.

The Eagle includes thick coal rleposits that underlie orrly rather smali
areas near the ridge tops (see {iS.5). In the nor:thwestern part of the
Bucu quaclrangle anil adjoining parts of the Clintwoorl quadrangle the
average thickness of coal is 4 to 5 feet. It is about the same on and near
trtlat Spur ancl nearly as thick in smail areas ilear Clintwootl, but is thinner
elsewhere.

Clintwootl coal bed.

The Clintwood bed is 200 feet above the Glamorgan and only a few feet
above the sandstone cap-rock of the Eagle bet1. In most of the region it is
overlain by nearly 200 feet of shale antl inconspicuous fine-grainecl sanil-
stone, but along the western border it has a thin but conspicuous white
sandstone cap-rock.

The Clintwood is a remarkably thick bed just rvest of the central part
of the Clintwood quaalrangle, arr{ contains I to 11 fec'u of coal in smail
areas near Clintwood ancl Darwin and an outlier on Big Ridge (see fiS. 4).
The bed thins north ancl northeast of Clintwoocl. The horizon of the Cliut-
wood was founil on Flat Spur and high in the ridges in the northwestertr
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part of the Bucu quaclrangle, but no coal was seerl. As coal is present antl

fairly thick in the Hurley quadrangle, a short distance north of the Bucu,

it is probable that it extenals southward into the latter area.

Ca,mpbell Creek coal beil.

The campbell creek bed derives its name from exposures in Kanawha

county, west Yirginia, antl has been tracecl to the virginia boundary on

Tug Fork by the west virginia Geological survey, anil thence into the

Bucu quadrangle by the writer. It is about 2?0 feet above the clintwoorl

bed and lies between thick beds of medium-grained sanclstone. It was

called the Lower Bolling coal by Butts in the Pound quadrangle and, as

mentionecl in the deseription of correlations rvith adjoining areas, is known

undel several names in Pike county, Kentucky. In the virginia portion

of these quailrangles, the bed has been removed by erosion from all but a

few small outliers on high riclges near Clintwood and the heads of Russell

Prater creek. No coal was founcl but some is probably present, as the

horizon is productive in the Kentucky portion of the Clintwoocl quaclrangle,

and in neighboring parts of the Poirnd and Hurley quatlrangles'

DETAILED DE$CRIPTION OF COAL BEDS.

' Methotl of statement.

In this region the construction of railroacls and exploitation of coal

resources will necessarily be planned with special reference to the positions

of the principal valleys, as well as to the location of the thickest and most

widespread coal deposits. It has been cleemed advisable, therefore, to treat

each of the principal drainage basins separately. Each coal bed in each of

these basins is described separately, beginning with the lowest, and its out-

crop is traced along one side of the major stream, including tributaries ort

that side, and back along the other side. A brief summary of the stra-

tigraphy, structure, and principal coal resources of each basin is given in

a geologic outline, ancl summaries of the principal points of interest con-

cerning- each coal led are given at the beginning of the description of

that bed.

A number is given to each rneasuretl coal exposure and its location

shown on both the geologic anil topographic maps. since the numbers are

assigned. in the order in which the exposure is mentioned in the text, it is
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easy to refer from the maps to the written descriptions. unless otherwise
stated, all measurements were made by the writer or hi6 assistants.

The elevations given are not all of the same degree of accuracy and
so certain symbols are used to shorv the method by which they were obtained"
Those marked B. were taken with an aneroicl barometer and may be subject
to correction. Those with an s. were deterinined by J. r. Gayetty with
stadia, and those with c. c. c. are on transit lines of the clinchfield coal
corporation. The symbol H. r,. indicates that an elevation was obtained by
hand-leveling from neighboring stadia or transit stations.

Many measurements of coal more than B0 inches thick are shown in
graphic sections ancl also described in the text. The numbers at the sides
of the graphic sectio's indicate thicknesses in inches, those on the right
being for layers of coal, and those on the left for partings that woulcr be
discarded in mining.

Russell Fork drainage basin.

, POUND R]VER AND TRIBUTARIES OT]IXR THAN CRANESNEST RI\,!]-IT.

Geologi'c outline.-Pound River flows along or near the axis of the
Middiesboro syncline, so that the strata dip toward it from both sides. This
dip is gentle on the south side of the river anil also on the north side for a
short distance fiom the main valley, but it increases gradually towaril the
crest of Pine Mountain, where it is 38 degrees to the southeast. Becls which
lie far below Pounrl River rise so as io r.*h th. surface far up lhe mountail
slopes, and Mississippian and Devonian strata forrn lhe upper part of the
mountain on the Kentucky side ancl have there been thrust up over the
Wise formation along the great Pine Mountain fault.

'rhe lowest formation exposed in the virginia part of the clintwood
quadrangle is the Pennington shale, which caps pine Mountain west of
Blowing Rock Gap. The next higher formation is the r:ee, which caps the
mountain east of Blowing Rock Gap, anil everywhere outcrops near the
mountain top on the virginia slopes. The most conspicuous members of
the Lee are massive conglomeratic sandstones.

The Norton formation outcrops near the foot of pine Mountain anir
also in the valley of Pound River as far up as Laurel ancl Jerry branches,
in most of the area on each side of the lower part of the river, and in a small
inlier on Georges Fork. The lower part of the formation is exposed only
on the mountain slopes, where the Kennedy bottom-rock is a massive
quartzose conglomeratic sanclstone similar to the Lee and, like the Lee,
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Bection of (Ipper Banner (?) coal betl on Can'e Creek,half a mite north'of
Iluclclebemg.

(Location I, elevation f,550 B.)
Sandstone.

Coal ..
Shale .

Coal ..
Sandstone

Coal, with 5 inches cannel neat top, bottom not seen......

Coal .

Partings

Sptash Dam coal bed,.-The Splash Dam horizon averages 60 feet above

the upper Banner anct overlies the fairly coarse sandstone that forms the

cap-rock of the latter bed. Coal blossoms in roads wele noticeal in a number

of places, and measurements were obtained in three openings. The only

exposure found north of Pounrl River is near cane creek and the road

from that stream to Huckleberry (location 2, elevation I,453 Ttr- L.), where

the bed is 18 inches thick, and what is probably another bench ot that bed

is 8 inches thick a short distance down the creek. South of the lower part
of Pound River the Sptash Dam contains 30 inches of hard, bright coal

under a roof of fifm shale at two places on Cane Branch,-one a small

local mine 200 yards north of the road crossing (location 3, elevation

1,492 H. L.), and the other an opening on the north fork (location 4),

Hagy coal bed^-The llagy coal bed lies above a sandstone that is not

quite so good a ledge-maker as the one under the Splash Dam horizon, and

is about 150 feet above the llpper Banner horizon. Blooms of this bed

appear in most of the roads that cross its horizon in the lower part of the

Pouncl River drainage basin, but no full measurements were obtained. The

Hagy is 20 inches thick in a hollow three-quarters of a mile south of Skeet

Rock (location 5, elevation 1,525 B.). The same bed is 32 inches thick at

an exposure 1/4 miles south of skeet Rock, near Pound River (location 6'

ele'r,ation 1,460 B.), the upper 2 inches being bony. Northwest of Skeet

Rock the bed is as follows:

Serl,i'on of Hagg roal lted hatIa rnile norlhtt'esl of SA'cet Rork.
(Location 7, elevation 1,710 B.)

Santlstone, shaly.
Coal. cannel at top.

Shale .

Coal
Shale .

Coal ..
Sandstone, shaly .

Coal ..

Coal .. ..i"""'
Partings

23+
I

Ft. in.
7

26
6
Ir9+

1I
6

l0
I
6

Ft. in
5

2

23
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Two measurements were taken on Laurei Branch, north of Isom, on
coal that is either at the Tlagy horizon or near itl one, on the right-hand
fork (location 8, elevation 1,580 B.), is about B0 inches, and the other, on
the left-hand fork (location 9, elevation 1,640 B.), is p0 inches.

Glamorgan and, LEons coal bed,s.-The Glamorgan bed appears to be
persistent in this area, though rarely more than 30 inches thick. It is
320 to 400 feet above the upper Banner horizon and 15 feet or less above
the base of the wise formation, so that its outcrop is practically the same as
that of the top of the Gladevilie sanilstone. The Lyons coal is not com-
monly workable, Iies 20 to 60 feet above the Glamorgan in many places,
and can be easily identified by means of the white siliceous sandstone which
lies a short distance above it.

At four openings east (location 10) and souih (locations 11, 12, and 13)
of Skeet Rock, the Glamorgan is 26 to B0 inches thick and lies near the
tops of rather broacl spurs. The roof is commonly a drab sancly shale con-
taining fossil'plants. Farther west, in the vicinity of Isom, the Glarnorgan
includes one or more shale partings and on the road leading west from
Laurel Branch (location 14, elevation 1,G45 B.) shows 30 inches of coal witd
10 inches of clay 10 inches from the bottom. The floor is a few feet of
sandy clay or shale resting on sarldstone.

The Glamorgan is exceptionally thick at an opening measured by Butts
near Freeling, on Howell Branch of Georges Fork:

Becti,on of Glamorgan coal bed near Freelinq.
(Location 15, elevation 1,5f0 B.)

Ft. in.

+
OJ

Coal .. B l0
Parting 4

The Lyons coal was not measured on Georges X'ork, but blooms of the
Glamorgan appear low in the valley for a considerable distance upstream.
The Glamorgan is 28 inches thick on the new rcadI7/z miles west of Clint-
wood (Iocation 16, elevation 1,694 S.).

Near Brrrsh Creek School (location 1?, elevation 1,by0 B.) the
Glamorgan is in two benches as at Freeling, but the lower bench is only
18 to ?1 inches thick and the clay parting is ? to 10 inches thick. A bed
measured by W'. A. Nelson near the mouth of Brush Creek is probably the
Lyons:

Coal
Clay

Coal
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The Upper Banner was not seen in the Cranesnest River drainage
basin above the mouth of Camp Creek except between Keel and Honey-
camp branches anal on Steele, Trace, and Lyons forks. The part of this
area in which the bed was not found has not been thoroughiy prospected,
but it is thought that litUe thick coal is present in most of it.

Stone cites several openings on the west side of Steele Fork, just out-
side the Clintwood quadrangle, that show the Upper Banner to contain
17 to 40 inches of coal and only thin partings, and one pit at which there
is 44 inches of coal and two shale partings aggregating 63 inches. In the
extreme southwest corner of the Clintwood quadrangle, on the east side
of Steele Fork, the Upper Banner consists of 44 inches of, coal, 1 inch of
sandstone, and ? inches of shale near the top.

Near the head of Trace Fork, south of the Clintwood quadrangle, the
Ilpper Banner is nearly 3 feet thick. At John Lodge's house, 13/o miles
above the mouth of the fork, the bed, according to Stone, is 35 inches thick
on the west side of the valley and 26 inches on the east side, including
1 inch of sandstone near the middle. Stone states that the bed is 2? inches
thick at Ilarrison Adkins's (location +3 ?), and that a quarter of a mile
farther downstream an additional 21 inches of coal was found, separated
from the Z?-inch lower bench by 11 inches of clay antl coal. Across the
ridge to the north, on the south side of Lyons Fork near its mouth (location
44), Nelson visited an opening which is tentatively correlatecl with the
Upper Banner and which was reported to be 84 inches thick, including
14 inches of shale. This exceptional thickness, if accurately reported, is
probably local, as it has noi been founcl elsewhere in this part of the basin.
The bed is less than 2 feet thick at the head of Lyons tr'ork.

On the east side of Cranesnest River, between the mouths of Honeycamp
and Keel branches, Stone cites the two measurements on the llpper Banner
given below. The locations on the maps are only approximate, as the
openings could not be found by the writer. The occurrence of such thick
coal in this loealitv is rather surprising and is probably only a local feature.
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The Lyons coal is said to be nearly B feet thick on the southern end of
Big Ridge, and the Glb,morgan is 21 inches thick at the only place measured

1n 
that district (location 56, elevation 2,5?B B.). Farilier north on Big

Ridge neither the Glamorgan nor the Lyons has been openecr in -anyplaces, though road blooms are numerous and indicate becls less than 2 feet
thick. on the northern end of the ridge, half a miie north of rarpon
(location 57, elevation 1,85b H. L.), the Glamorgan is at least z feet
thick in a road exposure and the Lyons is 50 feet Ligh.r. ancl at least 1g
inches thick.

Blair coal becl.-The Blair bed is 60 to 1zs feet abo'e the base of the
wise formation and lies a few feet above the harcl white sandstone that
forms the cap-rock of the Lvons coal. rt underlies the higher parts of the
Pound-cranesnest divide and lies 

'ear the top of much of Big Ridge.
Except where the clintwood coal is also presen! hower,er, the Blair ries too
near the surfac6 and in areas that are too small for utilization. The coal
is 2 to 3 feet thick near clintwooil and roacl blooms indicate that it is
thinner on Big Ridge. rt has not been thoro*ghrv prospected ancr most of
the openings that have been macle are now caved.

The Biair coal has been opened. on Flemming Branch (location 5g,
elevation 7,725 B.'), where it is 38 inches thick Lnd without noticeable
partings. Three-fourths of a mile east of crintwood (rocation 59. elevation
1,930 B.), the bed is 29 inches thick and has shale both above and below.

Eagle and' clintwood, coal bed,s.--rhe crintwood becl lies about 100 feet
above the Blair and 185 to p30 feet above the base of the wise formation.
There is arkosic sandstone a few feet below the coal ancl in some places a
resistant siliceous sandstone a short distance above it. The Easle bed is
30 to 50 feet below the clintwood. The crintwood coal is exceptionally
thick in many places, but, unfortunately, the .area underlain by it in this
region is small, including only the higher part of the pound-cranesnest
divide and a small outlier on the southern part of Big Riclge. The bed
splits and thins northeast of Clintwoocl and is Bt/2 to 11 feet thick else-
where. very few complete measurements were made on the Eagle bed,
but it is thought not to exceeil B feet thick, and to be thinner in most places.

Near the gap between Flemming and Jerry branches (rocation 60,
elevation 1,800 c. c. c.) there are nearly B feet of coal in a lower bench
of the clintwood bed, and 1? inches in another bench that lies siightly
higher. rn the main fork of n'lemming Branch the Eagle is in two benches
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Caney Creek; a short distance south coal is lacking. Locaily there are

one or two very thin coal beds 50 feet or less above the Kennetly. '

Lower Banner coal bed,.-The Irower Banner lies ?0 to 100 feet below

the Upper Banner anil outcrops low tlown in all of the valley of McClure

River and in the lower parts of its tributaries. It has a thin sanilstone

bottom-rock, but can best be iclentified by its relations to the llpper Banner
and Kennedy beds or their horizons. The coal betl is persistent, but
eommonly less than 2 feet thick.

The Lower Banner, 18 to 24 inches thick is exposetl at the north end

of the tunnel opposite the mouth of Squirrel Camp Branch (Iocation ?5,

elevation 1,500 B.). Many roacl blooms, seeps, anil a few caved pits were

seen at the Lower Banner horizon west 'of McCIure River, but no other

complete measurements were obtained.

The betl is 15 antl 16 inches thick, respectively, at two places in the

upper part of Big Branch (locations 76 and ?8). Several strip pits near

the bridge at the forks of Big Branch (location ?7, elevation 1'726 H. L.)
show 13 to 30 inches of coal with both sanclstone and shale roofs, and

2 inches more of coal 9 feet below the main bench.

No measurernents were macle between Big Branch and MilI Creek, ancl

in the valley of the latter stream the value of at least the upper part of the
bed is greatly impaired by shale partings.

Coal in a pit beside the ridge road near the mouth of McOlure River
(location ?9, elevation 1,52? S.) is tentatively conelated with the Lower
Banner. ,A short distance east the rocks dip steeply, intlieating buckling,
perhaps accompaniecl by faulting. In this pit there arc 26 inches of coal

unclerlain by 19 inches of shale under which there are 8 inches more of coal-

A short distance below there is coarse-grainecl massive sanilstone.

tlpper Banner coal bed^-The llpper Banner outcrops in the valley of
McClure River from its mouth to Caney Creek and also nearly to the heacls

of the principal tributaries. It lies 235 to 300 feet above the Kennedy
horizon and 350 to 4?0 feet below the top of the Gladeville sandstone, the
intervals thickening, in general, to the south. Between points a mile or
more north of Mill Creek and a mile or less south of Big Branch and in
adjacent territory west of the river, this bed inclucles an average thickness

of 4 to 5 feet of coal ancl is tHe best mining proposition in the central or
northerrr parts of the Clintwood quadrangle. Both north and south of this
area the bed apparently breaks up into two or more relatively thin benches

and it may be lacking in places. Where the bed is thick it can be easily
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identified by the thin sandstone parting in its upper half and by a coarse-
grained sanclstone cap-rock a few inches to z0 feet above the eoal.'what is probably the upper Banner bed is less than 2 feet thick in a
natural exposure in Rocky Branch (location g0, elevation 1,4g5 B.). 'Ihe
bed is 20 inches thick 7r/z miles southwest, where there are several small
drifts on a point (location 81, elevation 1,615 B.). Near the tunnel
opposite Hughes Branch (location 8p, elevation I,577 C. C.C.), a 3Z-inch
bed, including two clay partings each less than 1 inch thick, is exposecl in
small drifts used in railroad construction worrc. The roof is Bl2 feet of
shale uncler sandstone, and there is said to be another bench of coal several
feet from the one mined. As shown in the trvo following sections, the shale
parting between these two benches thins to the southwest and is only b
inches thick in a small mine on rrow Gap Branch and, Bt/2 inches in a drift
on a point half a mile farther south:

Sections of (Jpper Banner coal bed, near Low Gop Bronch.
(Location 83, elevation r,5s7 c. c. c.) - (T,ocation 84, elevation r,606 c. c. c.)

Sandstone. Ft. in. Sandstone. X't. irr.
Shale . G

Coal
Shale

Coal :.
Sandstone

Shale . 5
lI Coal .. I
I Shale
7 Coa|...........
I Sandstone ... .....

2

CoaI .. l0 Coal ..' Shale E Shale .
Coal (reported)...... Z 8 CoaI...........

'/2

r/z

8
3Yz
o

Coal .. 5
Partings 7

On the west side of McClure River the Upper Banner contains 4 tn Er/z
feet of coal, with only thin partings, as far south as the mouth of squirrel
camp Branch and a little beyond. The follo'rving was measured in a drift
used in railroad construction work near the mouth of Camp Branch:

Bection of Upper Banner coal bed, near Camp Branch.

Sandstone.
(Location 85, elevation 1,61b B.)

Coal ..
Shale

Coal ..
Sandstone

Coal .. z
Shale . .......r.

Ft. in.
o

6
21/z

Y+
7Yz
lr/z
2Yz

Y+
IICoaI

Coal .. ........ 4
Partings
















































































































































































































































































