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LETTER OF TRANSMITTAL

Vrnerxre Gnor,oerclr, Sunvrv,
UNrvnnstrv on VtnctNte,

Crrnnrot:rnsyrr,r,E, September l, 7921.

Goaernor Westmoreland' Daa'is, C'h"ui,rmun, anil Members of the State

G e ol o g'i,cal C o mm'iss'i,on :

Gentlemen:-I have the honor to transmit to you herewith, and to
recommend for publication as Bulletin No. XXI of the Virginia Geological

Survey Series of Reports, a manuscript and illustrations of a report entitled

"The Geology and Coal Resources of Dickenson County, Virginia," by Pro-

fessor Albert W. Giles.
This report, prepared by the Virginia Geological Survey in codperation

with the Ilnited States Geological Survey, is the fifth one of a series of

detailed ieports published by the Yirginia Geological Survey on the coal

resources of southwest Virginia, under co,tipgrative agreement of the State

and Federal Surveys, and the third one of the county reporfs. It is accom-

panied by topographic and geologic maps of Dickenson County.
Dickenson County has an enormous quantity of biturninous coals of

great purity and value, the development'of which should add much to the
wealth of Virginia. It is my opinion that this report will be extensively

consultecl and will greatly aid in the development of the vast coal resources

of the county 
Respectfulry submitted,

Tnoares L. Warsorv,
Director.



THE GEOLOGY AND COAL RESOURCES OF
DICKENSON COUNTY, VIRGINIA

By Ar,nnnr: W. Grr,ns.

INTRODUCTION
Location and, importance of the county.-Dickenson County is in south-

west Virginia (see Fig. 1), and is bounded on the north by Pike County,
Kentucky, on the nodheast by Buchanan County, Virginia, on the east
by Buchanan and Russell counties, Virginia, on the southeast and south
by Russell and Wise counties, Virginia, on the west by'Wise County, Vir-
ginia, and on the northwest by Pike County, Kentucky.

]K,
I

'tt

l,'ig. l.-Index map showing the location of Dickenson County (shaded area),



TEE GEOIOGY AND COAL RESOURCES OF DICKENSON COITNTY

The area of the county is 332.2 square miles, or 272,600 acres' com-

puted from recent topographic maps of the 'United States antl Virginia
Geological Surveys. The county is composecl of the following topographic
quadrangles: Bucu, Carterton, Olintwood, Coeburn, Elurley, Pouncl, antl

Regina. Nearly all of the Clintwood quadrangle lies within the bountl-

aries of the county, and 54 square miles of the county are containeil in
the Bucu quadrangle. About 1? square miles of the Regina quadrangle

are in Dickenson County, 8 square miles of the Coeburn, and 22 square

miles of the Pound. About one-quarter of a square mile of the llurlev and

about one-tenth of a square mile o{ the Carterton quadrangles are einbraced

within the confines of the county.
The primary purpose of the geoiogical survey which constitutes the

basis of this report was to obtain detailed information of the extensive

coal resources that the county was known to contain. The geology of that
part of the county not having a direct bearing on the coal beds has receiveil

secondary consideration. The county lies on the southeast border of the
central part of the great Appalachian coal field antl contains in beds of
14 inches or more in thickness, about 619001000,000 tons of high-grade,
coking bituminous coal. This great resource of coal is practically un-
touched. Ifntil recently the only mines were small, furnishing coal for
purely local consumption. At the present time large operations are in
progress in several places in the county, and the coal is being shipped over
the Carolina, Clinchfield and Ohio Railway, recently constructeil through
the central part of the county.

Meth,od, of geotogi,c work.-Ihe western part of Dickenson County
included in the Pound quadrangle was surveyed geologically by Charles

Butts 1 in 1912.

During 1913 and 1914 Henry Hinds 2 and T. K. Harnsberger surveyecl

the larger part of the county in preparation for their report on the coal

resources of the Clintwoocl ancl Bucu qrtadrangles.
The geological work was completed during the summer of 1919 by

Albert \Y. Giles and C. K. IVentworth who surveyecl the southern part of
the county included in the recently published map of the Coeburn quad-
ransle.

1 Butts, Charles, The coal resources and general geology of the Pound quad-
rangle in Virginia: 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. 541, 1914.

'9tlinds, Ilenry, The coal resources of the Clintwood and Bucu quadrangles,
Virginia: Va. GeoI. Survey Bull. XII, 1916.



INTRODUCTION

The expense of both the geologic and topographic work has been shared
by the Virginia Geological Suwey and the llnited States Geological Survey.
The Virginia Geological Survey was represented in the geologic work by
Mr. Harnsberger ancl the author and the United States Geological Survey
by Messrs. Butts, Hincls, and lVentworth. David White, Chief Geologist
of the United States Geological Survey, hacl general supervision of the
work, and added materially to its value by his identification of fossil plants
and critical'examination of coal analyses. During the summer of 1919
George H. Ashley of the United States Geological Survey spent a week in
the field with C. K. Wentworth and the author, and he has contributed
largely of his time and experience in furthering the field work ancl in
the preparation of this report.

The earlier geological work of Hinds and Harnsberger was done at the
same time as a detailed cobperative topographic survey in charge of J. I.
Gayetty, and the topographic corps rendered 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 handi-
capped in making locations by the lack of completed and adjusted topo-
graphic sketching.

During the snmmer of 1919..the author had the aclvantage of the pub-
lished topographic maps of the llnited States Geological Survey in the
completion of the geological .work and in the general geologic reconnaissance
of the county.

Geologic profiles were made of all roads and paths and all reported
coal openings were visited, but it was soon seen that the lack of well-defined
stratigraphic markers, the heavily timbeled cond.ition of the country, the
rarity of natural coal exposures, and structural irregularities mad.e arldi-
tional work necessary. Sections 400 to 800 feet long were, therefore,
measured at intervals of half a mile to a mile up the sides of all the
principal ,valleys. The elevations of the principal exposures were usually
read both in going up ancl coming clown, ancl the barometer was fre-
quently checked at stadia stations to correct errors arising from varia-
tions in atrnospheric pressure. It may be confdently asserted that the
work was more detailed than any other that has been contlucted by public
geological surveys in the coal fields of the Appalachian region.

Acknowled,gments.-In the preparation of this report W. D. Tyler of
the Clinchfield Coal Corporation has again permitted the use of the engi-
neer:ing records of his office. He has furnished the logs of many diamonil-



TIIE GXOLOGY AND COAL RESOURCES OT' DICKENSON COTTNTY

drill holes (Pls. IX and X), maps of accurate transit surveys of coal
outcrops, and measurements of thickness of coal becls in hundred.s of
prospect pits. These data were available for the most important parts of
the Russell Fork clrainage basin, and for a1I of the Clinch River drainage
basin within the county. Outcrop maps ancl coal measurements, chiefly
in the Levisa Fork drainage basin, were furnished by E. V. d'Invilliers
and J. B. Dilworth, and by Charles Catlett.

The only publication describing the geology anil coal resources of the
county is the result of a hurried reconnaissance survey by R. I[. Stone in
the Russell Fork area,l and this has been drawn upon for several coal
measurements. The Tazewell and Bristol folios of the U. S. Geological
Survey, by M. R. Campbell, describing adjacent areas on the east and
south, respectively, have been of material assistance.

GEOGRAPHY.

TOPOGRAPHIC FEATURES.

Lew,cl surface.-The region represents a plateau surface deeply and
maturely dissected by streams. It is so extremely rugged that it may be des-
ignated as mountainous. X'lat lands even a fgw acres in extent are rare ancl

r.alley slopes, though not precipitous, are nearly everywhere \rery steep. The
principal water courses are only a few miles apart and are separated by
ridges that rise 500 to 1,000 feet above them. The valleys are ileep,
narrow, and V-shaped, with little or no flat bottom lands. Some valleys,
notably those of Russell Fork and Fryingpan Creek, are remarkably straight
for long distances; others, notabiy those of Pound. and Cranesnest rivers,
are winding, so that water in the streams travels a long distance between
points not far apart. The ridges are steep sided, winding, and very
irregular in horizontal outline, with many siile spurs. Most of the few
small flat areas in the region are on the divid.es, but by far the greater
part of the ridge tops are very narrow. The heights of neighboring ridges
are approximately the same in most districts.

The maximum relief of Dickensofl County is 2,233 feef the lowest
point being where Russell X'ork crosses the State boundary into Kentucky,
at an elevation of 904 feet above sea level, anil the highest point being
the triangulation station on Pine Mountain near Jesse Gap, at an eleva-
tion of 3,13? feet. The most conscipuous topographic feature of the county

'Stone, R. W., Coal resources of the Russell Fork basin in Kentuckv and
Virginia: L-r. S. Geol. Survey Bull. 348, 1908.
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, ,:.i' , :.'-

(A) Vierv of Pine llountain flom ridge near the mouth of Pound Rivcr.

(B) Vierv of Pine Nfountain looking northl.est from Big Ridge.

I'I,ATtr] III.-VIE\'VS OF PI.NE I{OL]NTAIN.



VIRCINIA GEOLOGICAL SURVEY PLATE III

(A) Vierv of Pine Mountain from ridge near the mouth of Pound River'

(f|) Vierv of Pine Mountain looking northwest from Big Ridge'

PI,AT}] III.-VIEIVS OF PINE MOT]NTAIN.



VIRGINIA GDOLOGICAL SURVEY PT]ATE I!

(A) Vrew near Lick Creek.

(B) View on Georges Fork.

PLA'J'E I\T.-TYPICAL YIEWS OF TH]' HON,IES IN DICKENSON COUNTY
WITI{ THEIR SXIAI,L CLEARINGS.





TOPOGRAPEIC FEATURES

is Pine Mountain, locally known as "Cumberland Mountain." Pine Moun-
tain constitutes the boundary between Yirginia and Kentucky, a con-
spicuous feature from nearly every high point in Dickenson County,
with its long, nearly straight,,serratetl sky-line. It extends from Russell
Fork on the northeast into Tennessee on the southwest. The southern
slopes of the mountain are long and comparatively gentie, but the northern
slopes are very steep andl clescencl a vertical ilistance of nearly 2,000 feet
between the mountain crest ancl Elkhorn Creek, in Kentucky, a tlistance
of less than 1"1,/2 miles.

There are several other ridges that deserve special mention. Sandy
Ridge is a conspicuous feature that forms the divide on the north side
of the Clinch River drainage basin, closely paralleling or actually forning
the Dickenson-Russell counties boundary. It is nearly as high as Pine
Mountain. Big Ridge extencls from Sandy Ridge northeastward to the
mouth of Pound River, forming the divide between Cranesnest and Mc-
Clure rivers.

The grandest scenic feature of the county is the gorge through Pine
Mountain which Russell Fork has carvecl in its northward flow into. Ken-
tucky. The Breaks of Sandy, as the gorge is called, is visited annually
by thousands of tourists and campers. The gorge has been utilized in the
construction of the Carolina, Clinchfield and Ohio Railway, and an excel-
lent view of its magnificent scenery may be obtained from the car winclows
of passenger trains on this road.

Dra'i,nage.-The streams of Dickenson County 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 Russell Fork of the Big Sandy River and
reach the. Ohio by a direct northerly route. The largest tributaries of
Russell Fork are Pound, Cranesnesf and McClure rivers. Only the upper
parts of moderately large creeks belonging to the Clinch River drainage
system are includeil in the county.

Although even small tributaries contain some running water during
most of the year, none of the streams has a very large flow. It is clifficult
even to utilize rowboats in navigating Russell Fork and Pound River, the
largest streams, for any consiclerable distance, and bridges are considerecl a
luxury rather than a neeessity. Logs in large number are floatecl down the
lower part of Russell Fork by means of a splash dam j.ust north o{ the
mouth of Pound River. The rainfall of the region is exceptionally great,
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but the santly soil, dense growth of trees ancl brush, and high stream
gradients prevent floods. According to common usage in this region, the
"righft and "leftl' siiles or forks of a stream are considered relative to the
position of a person facing upstream.

INDUSTRIAL FEATURES.

Settlement._-The original settlers subsisted chiefly by hunting, but now
squirrels, rabbits, and birds are the principal wild game. A few wild
turkeys are found on the slopes of Pine Mountain, and both wildcats
and catamounts are sometimes encountered in this heavily forested dis-
trict. The county is sparsely populated, the population in 1910 being
9,199. At the present time the county has a population of about 1p,000.
The impetus recently given to mining by the war, and the establishment
of several lumber camps have augmented the population consid.erably. The
chief pursuits are mining, lumbering, ancl farming. The wealth of the
county lies in its coal and lumber resources, rather than in its farming
possibilities. The slopes are too steep to be tilled easily ancl when laid
bare of their forest cover are rapidly denuded of their soil. The present
farms are small, the chief products being corn, garden truck, oats, ancl
cattle. The forests which cover about 84 per cent of the county will be an
important source of revenue for at least another generation, and with proper
management should constitute a permanent source of income. The largest
town of the county is Moss, a mining camp of the clinchfield coal corpora-
tion, built within the past three years. rt had a population of about 1g00
in september, 1919. clintwood, the county-seat, locatecr in the west-central
part of the county, has a population of about 500. Recently established
lumber camps are Fremont and Mcclure, two miles south of Fremon! both
on the carolina, clinchfield and ohio Railway and in the central part of
the county. l{ew mining camps in addition to Moss, are calho'n, Traysi,
ancl Delano, all situated on the railroad.

accessibilitg.-That part of the county south of sandy Ridge has been of
easy access to the outside world since the constiuction of the Clinch River
division of the Norfolk ancl western Railway many years ago. The part
north of sandy Ridge, however, has been rnore or less isolated by sandy
Ridge on the south and Pine Mountain on the north, as well as by the
hilly character of the entire region. The completion in 191b of the
extension of the carolina, clinchfield and ohio Railway, under sandy
Ridge and down Mcclure River and Russell Fork, has opened rail com-
munication both to the south and to the north.



\:IIIGINIA GEOLOGICAL STIR\-EY

(A) Raihvav cut 21/2 miles southl'est of the morth of llcClurc River.

(B) Ridges east of the head of Hatchet Branch of XlcClure River.

PLATE V.-\'I]]\\iS SHO\IING FOREST CONDTTIONS.





VIRGINIA GEOLOGICAL SURVEY

(A) Typicat stand of chestnut oak on
Big Ridge.

(B) Hemlock trees on CaneY Creek.

PLATE VI.-YIE\\iS 1LLUSTRATING TITE CHARACTER O}.. TIIE IORESTS OF
DICKENSON COLTNT\-,

t,t/A'r'E vl
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INDUSTRIAI. }E-A.TURES

$tagon roads are rocky and very steep in places, and the usual method

of travel is on horseback. Recently, however, an excellent road with low

grades has been constructecl from Clintwood southwestwaril to Darwin
ancl Wise, and southeastward across Bearpen Gap to McClure River. Many
of the ridge roads are fairly good, but wincl so much that they are com'

monly less direct than the valley roads.

With the present impetus given to roacl building in Virginia it is

certain that Dickenson County will have shortly several scores of miles of
improveil roacls. It is likely that within a few years Clintwood will be

connected by an improveal roaal with Jenkins, Kentucky, on the west, and
Grunrly, the county-seat of Buchanan County, on the east. It seems

'probable that a road will be built paralleling the iine of the Carolina,
Clinchfield and Ohio Railway from Elkhorn City, Kentucky, to Dante,

the large mining camp just south of the county line.

Present and, futwe coul ytroducti'on anil mcrkets.-Until a fer,v years

ago the only coal mined in Dickenson County was taken from small country
nines for use in the immediate neighborhood. Recently mine No. 2 of
the Clinchfield Coal Corporation at Dante and the Cranesnest mine of
the same company near Toms Creek have been clriven through Sandy

Ridge, ancl consiclerable coal is being taken from beneath the surface of
the southern portion of Dickenson County. The same company is also

operating two large mines at Wilder just across the boundary in Russell

County, which have been ilriven into the coal beds beneath Dickenson

County. Moss, the new mining camp of the Clinchfield Coal Corpor-

ation, located at the junction of Mill Creek and McCIure River, is the
center of active mining operations with large production. AII of these

mines are now producing much coal ancl have an even greater capacity.
They are equipped with electric haulage and are uncler scientific manage-

nent that consiclers the future as rvell as the present. The smaller camps

of Calhoun, Delano, Haysi, etc., are furnishing only a small production.
The total present procluction, while large, may be greatly augmented,

and it is likely that in the next few years new mining camps will be

established ancl much larger operations undertaken.
Expansion of the inclustry, outside districts now active, will be by

the mining of the Upper Banner bed on Squirrel Camp Branch, MilI
Creek, and all along McCIure River. The thick coal o{ the Clintwood
bed southwest of Clintwoocl can be reachecl by a railroacl from McClure
River uncler Bearpen Gap and up Cranesnest River, or by one from the
'I'oms Creek field down the Cranesnest, with a long tunnel under Sandy
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Ridge. coals mined on the upper par'f of Russell Fork and rndian ancl
Fryingpan creeks can be hauled out over a railroad d"own Russell Fork to
the mouth of Mcclure River, though it is probable that most beds near
sandy Ridge will be reached by mines entering on the south side of that
divide.

Mining conditions are goocl. The coal beds are only gently inclined
so that electric haulage may be employed, and advantage may usually be
taken of the dip in order to secure natural drainage and haulage. Most
of the coal beds lie above the levels of the principal streams, and may be
entered by diifts. Gas is not likely to be troublesome. The underclays of
the eoal beds are commonly so hard 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 abunclant, ancl water for power plants and camps c&n
be obtained with little trouble during most of the year.

The natural market for most of this region is the southeastern srares,
with their growing industrial centers. The carolina, clinchfield and ohio
Railway also offers direct rail communication with charleston, south car-
olina, where huge new coal-loading docks have been constructed with the
expectation that the 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 roading
at charleston instead of the principal coal ports farther north. The ohio
valley and the Middle w'est are now reached through direct rail communi-
cation over the carolina, clinchfielcl and ohio and the chesapeake and ohio
railways, but in this direction the competition of other fields with shorter
hauls must be met. shipments to the East and to the seaboard via the
Norfolk and western Railroad meet competition with high-grade coals that
have shorter hauls. Mention of the relatir.e quality of this coal and its
probable competitors is made in another part of this report.



\TIRCINIA GEOLOGICAL SLTR\TEY PLA'IE YII

(A) Young heml.ck trecs taking posscssion of cleare<l land on Dos Branch.

(B ' , Nlarure valle.v carretl in the elevarcd perreprain surfaco that fo'ms trLe even
:,Il ll1: , LookinA norrh inlo thp lreaduarors,rf McClule Rirel from a point neartlle e\treme southern end of Dickenson Count;r.

PLATE V.II.-GENERAL VIE\\TS IN DICKENSON COTiNTY SHOWING
f{ATURE \,'ALLDYS \TITH }.ORltST COITER.





VIRGINIA GEOLOGICAL SLTRYEY PLATE VIII

(A) Canl'on rt'411s and talus irr Thc Break-q of Sanclv

(B) 1,ee formation in'I'he Breaks of Sandv showing grorvth of trees on belts of shale.

PI,A]'}] VI]I.-VI]I\VS IN THE BREAKS OT" SANDY.
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GENEBAL GDOLOGY

GENERAL GEOLOGY

STN.6,TIGRAPHY.

CXIIERAL STATEUENT.

The rocks exposetl in Dickenson County, exclusive of residual soils and

small alluvial deposits in the bottoms of the valleys, belong to the Carbon-
iferous system. The Carboniferous system is divided into the Mississippian
series below ancl the Pennsylvanian series above, and each of these series,

which are unconformable, is made up of a number of formations that are

d.escribed below. The Mississippian series does not come to the surface
anywhere in the countS but well drillings have revealed its presence

beneath the coal-bearing rocks in so many places that it seems certain
that, it is present under the entire county. The Mississippian probably

carries some coal in this county, but its depth beneath the surface ancl

the fact that its coal beils, are so far as known, of a few inches in thickness
only, preclude the possibility of profitable mining.

UISSISSPPIAN SEBIES.

Although the Mississippian series is not exposecl in the county its
character is known from well records and from the study of adjacent areas

where it comes to the surface. This series consists o{ the upper part of
the Grainger shale at the base, the Newman limestone near the middle,
anil the Pennington shale at the top. According to Charles Butts, its
thickness in Pine Mountain is 1,?00 to 1,800 feet. In the same locality
the Mississippian part of the Grainger is composed chiefly of green shale

ancl brownish sandstone with considerable red sanclstone in the upper 50

feet, and 'is 400 to 500 feet thick. The Newman limestone is about 500

feet thick. It is a fossiliferous, bluish gray to dark gray, firm, compact,

tough limestone. It is oolitic and thick bedded in the lower half, but
thinner bedded and containing only a few oolitic layers in the upper half.
It weathers to a duII gray color, becomes cavernous, and yields a typical
Karst' topography. Both of these formations thin towards the northwest,
hence they are much thicker in the southem part of the county than in
Pine Mountain.

1 Karst topography is characterized by sink holes, sinking creeks--{reeks that
plunge into sink holes, and numerous depressions with no outlets,
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The Pennington shale is about 800 feet thick, and is composed of
red, green, and drab shale, thin-bedded, fine-grained green sanclstone, and
one persistent stratum of resistant siliceous sandstone 100 feet thick. The
formation is thicker in the southeastern part of the county than in Pine
Mountain. In both this district and Pine Mountain much of the Pen-
nington resembles lithologically most of the Pennsylvanian series, but it is
distinguished chiefly by certain beds of recl or green hues-colors that are
very uncommon in the commercially coal-bearing rocks. Most of the
Pennington was penetrated by drill hole S 1 on Cranesnest River (Pl. IX).

PEIINSYIVANIAII SERIES,

Oeneral statement.

The Pennsylvanian series, in which are all the commercially important
coal beds of this countS consists of sanclstone, shale, coal, and thin beds
of clay. The only limestone is in small noclules at a very few horizons.
These rocks, which all belong to the Pottsville group, were divided by
Campbell in his reports on the Big Stone Gap coal field into the follow-
ing formations, named in ascending order: Lee formation, Norton for-
mation, Glacleville sandstone, anil W'ise formation. These formations can
not be differentiated from one another by any lithologic or stratigraphic
peculiarities that have wide applicatiou. 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 pafis of the field, so that the members of a measured section
can rarely be certainly identified by comparing it with another section 5

miles or more distant. rn spite of these facts, however, and cliffrculties
due to the thick brush and timber, the more or less omnipresent residual
soil, ancl the local irregularities in dips, it is possible to ascertain strati-
graphic relations by careful tracing of a number of beds from place to
place.

sandstone constitutes one-thircl to nearly one-half of the Pennsylvanian
rocks. rt includes considerable f.ne-grained and thin-bedded material that
has the appearance of sandy shale in weathered exposures. The most per-
sistent sandstone becls are thick-bedded ancl coarse-grained and form cliffs
ancl benches on the valley sides. By far the greater part are buff or brownish
and coarse-grainecl, stained with iron oxide and containing clecomposed
feldspars, mica, and other minerals, as well as the much more abunclant
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PENNSYIYANIAN SIBIES

quadz grains. Other beds, especially some in the lower part of the series,
are gray and contain a large proportion of quartz grains that are firm1y
held together by siliceous cement. Another type of sanclstone that is not
very common and is confinecl to horizons above the Norton formation is
almost pure white, fine-grainecl, anal very resistant to weathering.

Sanilstones containing rounclecl quartz pebbles an inch or less in diame-
ter are common in the Lee but not in higher formations. The Gladeville
contains pebbles at a ferv localities. This conglomeratic phase is not per-
sisterrt in any of the beds, though more common in the Lee antl lower half
of the Norton than elsewhere.

Most of the shale is very sandy and grades into sandstone. Drab is the
most common shade, though fresh exposures of several beds, especially
among the lower rocks, are distinctly blue. Some of the more argillaceous
shale is yellowish, and thin beds, commonly those within a few feet of
coal becls. are black.

The coal beds will be described later. The clay becls 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 thic\ most of them are sandy, and many are slighfly lami-
nated, so that they resemble anil grade into true shale.

tree formation.

The Tiee formatio', nameil from Lee county, Yirginia, is exposed along
the upper slopes of Pine Mountain, in the Middle and Left Forks of Cane
Creek in the extreme southeastern part of the countv. Only a few beds
at the top of the formation are at the surface in the latter locality. A
nearly complete secfion is exposed in ll'he Breaks, one clrill hole on cranes-
nest River (S 1in Pl. IX) passes through the entire formation, 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 santlstone, conglomeratic in the lower
pad, v,ith comparatively thin becls of shale, and several coal beds. In
Pine Mountain the formation has probably about the same thickness, and
the most conspicuous member is a massive sandstone, 100 to 800 feet thick,
that forms the crest of the mountain northeast of Blowing Rock Gap, and
high points southwest of the gap that are a short distance south of the
divide. This sandstone, u.hich constitutes the base of the Lee, contai's many
smoothly rounded, rvhite and cream-colored qualtz pebbles that weathel
out antl lie on the surface like hailstones. Like most other sanclstones

11
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in the formation, this rock is grayish white and composed almost entirely
of large clear quartz grains, very firmly cemented with a siliceous cement.
As the dips are slightly greater than the mountain slope, successively higher
beds are crossed in descending the mountain on the Virginia side. In this
county the upper beds of the Lee are not well exposed, but in The Breaks
the top of the formation, consisting chiefly of conglomeratic sanclstone 400
to 500 feet thick, forms the lower part of the canyon walls. Few coal
beds were found in the Iree of this county. In The Breaks a bed 32 inches
thick has been minecl about one-half mile south of the State line, ancl

two higher becis, each a few inches in thickness, were seen.

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

of Pine Mountain in Virginia and the cliff at the top of The Breaks has

all the characteristics of Lee sandstones, and has been called the top of
the Lee in the reports by Stone and Butts previously mentionecl. The work
upon which this report is based, confirrned by a study of fossil plants by
David White, has shown that this bed is the rock directly beneath the
Kennedy coal becl, and that its top is 400 to 550 feet above the top of the
Lee.

As shown by drill records (Pls. IX and X), at least the upper part of
the Lee contains a large proportion of sanclstone ancl conglomerate in
that part of Dickenson County about which information is available. In
the soutbeasiern part of the county, however, there is more shale, and the
standstones appear to be no thicker or more conglomeratic than those in the
Norton formation. The exposures on Inilian Creek shorv a coarse, thin
sa,nclstone at the top, and a 30-inch coal bed about 50 feet below the top
of the formation. The rocks specifically correlatecl with the Lee by Stone,
on fndian ancl Hurricane creeks and on Russell Fork, are in the lower part
of the Norton, as demonstratecl by the paleontolopJical evidence.

Norton formation.

The Norton formation, named from Norton in Wise County, forms
the greater part of the surface of Dickenson County, outcropping in most
districts from the bottoms of the valleys nearly to the tops of the ridges.
The thickness of the Norton, obtained at many points by combining drill
records (see Pls. IX and X) with outcrop observations, ranges from 920 feet
in the northwestern part of the county to approximately 1,460 feet in the
southeastern part of the county. The direction in which the greatest
thickening takes place is slightly east of south, ancl all parts of the section
are involvecl in the increase. This feature and the stratigraphic succession
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(A) Kennedv coal in railroatl cut near the
mouth o{ Roaring Fork.

(B) Tiller anci Jawbore coal one mile southwest
of DutY (location 260).

XII.-VIEWS OF'COAL BEDS SHO\\TING EX'X'ECT OF
N,IOVEMENT ON BEDDING PLANES,

PLATE XII





}XNNSYLVANIAN SERIES

and thickness o{ intervals is shown by the drill recorcls (Pls. IX and X), the
generalized sections (Pl. xrrl), and the local sections. The local intervals
between coal beds are also mentioned in the detailed descriptions of each
drainage basin.

'I'he formation consists chiefly of alternating beds of sandstone ancl shale,
with a number of coal beds, and thin layers of clay in and uniler some
coal beds. Small limestone nodules were found at a very few horizons.
of greatest significance and importance are the coal beds, 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 associated, and that method of treatment will be adonted. onlv
a few facts of a general nature will be mentioned here.

The most easily ldentlfied horizon, considering the field as a whore, is
that of the Kennedy coal, near the middle of the Norton formation. As
this bed is underlain everywhere by coarse sandstone which forms ledges
and cliffs, and overlain by nearly 200 feet of share and thin-bedcled, fne-
grained sandstone which forms long slopes,, its position is usually easy to
find. rts usefulness as a stratigraphic marker is increaseal by the fact that
the general northwesterly dip causes it to outcrop for long distances a
few hundred feet above the principal streams. Except localiy there is
a large proportion of sanclstone, and more of the coarse-grained iype betow
the Kennedy than above it. ?he sandstone underlying the Kenne,dy is bo
to 200 feet thick anil contains at least a few pebbles in parts of most dis-
tricts. This conglomeratic feature is conspicuous onry at the foot of pine
Mountain, where the sandstone is gray and siliceous and forms high clifis-
The rock just beneath the Kennedy of the pine Mountain district has been
called the top of the Lee in reports by both Butts and Stone.

several other sandstone beds are rocaly congromeratic and exception-
ally coarse anil form conscipuous ledges and cliffs. one of these is a gray,
quartzose bed that lies between the Tiller and Jawbone coal ueas atong
parts of rndian creek. This bed resembles certain sandstones in the rree
formation and has been mistaken for them. A similar bed underries 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
all except the northeastern part of the clintwood quadrangle. This becl
is separated from the top of the Norton by share eo to rbo fJet thick.

Many shale beds are sandy and of the tvpes described as most common
in the Pennsylvanian. series. The most persistent bed is at the top of
the Nortonl and it is in partyellowish and not very sandy. where traceil

73
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by Hennen in Mingo and McDoweII counties, West Virginia, there is a

persistent marine horizon in this shale at which there are invertebrates

o{ a type found also on Keen Mountain in the Bucu quaclrangle, between

Dismal Creek and Levisa Fork, just east of Dickenson County.

Glatleville sanilstone.

The Gladeville sanclstone was named from Gladeville, now trVise, the

eounty seat of 
.Wise 

County, where it is an important stratigraphic marker.

fn most parts of Dickenson County it is also a useful marker, though
no better than several other beds not separately mapped. According to
Butts, who traced the bed from its type locality to the Clintwood quad-

rangle, it is hard, white, and siliceous at W-ise, and more arkosic ancl

thinner on the north side o{ Sandy Ridge. In Dickenson County the

Gladeville is 60 to 110 feet thick, is stained brownish by iron, anil contains

consiclerable argillaceous matter, mica, and other minerals. Although
coarse-grained and thick-bedded to massive, it rarely forms strong cliffs,
and readily breaks up on weathering into its constituent grains. In many

districts this sandstone forrns the upper parts of the principal ridges and

many smal1 patches of corn thrive upon it. The formation has its mini-
mum thickness in the northeastern part of the county and is mole com-

pact here than elsewhere.

Wise formation.

The Wise formation, namecl from Wise County, Virginia, differs little
iu essential particulars from the Norton formation. The Wise is very

thick in Wise County west of Dickenson County, but only the lower ?50

feet are exposed in Dickenson County. Except near Clintwood and. in the
western part of the county, the Wise is confinecl to the upper parts of the

ridges and occurs only in small areas in much of the region. The strati-
graphic succession and thicknesses of intervals may be ascertaineil by con-

sulting the generalizecl sections (PI. XIII), the local sections, and the de-

tailed descriptions of the rocks in each drainage basin.

The lower 200 feet of the Wise formation contain fine coal beds that
will be described in the section devoted to economic geology, ancl a con-

siderable proportion of sanclstone. The resistant sandstone bed noted by

Butts just above the Clintwood coal in the Pound quadrangle is a good

marker only near Clintwood, being non-resistant or absent elsewhere. West

of McClure River, the best marker is a white, firmly cemented, siliceous

sanclstone that, though not thick, outcrops conspicuously 15 to 60 feet





QUATIRNARY SYSTEM

above the Gladeville. The best marker in other districts is a grayish,
resistant sanalstone that lies between the Eagle and Clintwoocl coal beds

ancl forms cliffs 100 feet or less in height. For about 200 feet above the
Clintwood coal the sedimentary rocks are chiefly shale, ancl these are suc-
ceeclecl by thick beds of brownish-bufi, meclium-grainecl, non-resistant sancl-
stone, within which there is another coal bed.

SUATER,NARY SYSTEM.

Recent series.

,\LLUVIUM.

The lower portion of every valley in the county is floored with uncon-
soiidatecl material, such as sand, clay, and gravel. This material has

been washed clown from the headwaters of the streams and has come to
rest along their lower courses because of loss of velocity clue to decreas-

ing gradient. The resulting floodplains are narro\y but are nearly every-
where clearecl and uncler cultivation, for their soils are the richest in the
county. 'l'he largest accurnulations of alluvjal soils are along McClure and
Pound rivers, Lick Creek and Russell Fork.

SOII.

Essentially all of the soils of Dickenson County are the lesult of the
decay and disintegration of the underlying formations and their char-
acter is therefore largely dependent upon the nature of the parent rock.
The underlying rocks being chiefly arkosic sandstone and sandy shale the
soils are consequently sancly, being chiefly sancly loams. On Sandy Ridge
and on other long level-topped ridges the soils are thick and of fair quality,
hence many small areas have been clearecl and are under cultivation. On
the uncleared hillsides the soil may be thick locally and of good quality,
although generally mixed with some coarse sandstone debris. When cleared
and cuitivated the hillsides are rapidly denuded of their soil mantle. For
this reason in the course of a few years these clearings are allowecl to
revert to a forested condition. Because of the steep slopes throughout
much of the county and the infertile soils the agricultural possibilities of
Dickenson County are severely limited.

CORR,EIATIONS WITIT AI}JOINING AREAS,

Plate XIV contains sections sholving correlations between the Dicken-
son County coal beds and the coal beds of adjacent areas. This table is

15
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basecl essentially on the work of Hinds in Buchanan County and in the
Clintwood antl Bucu quadrangles. His correlations differ from those pre-
viously made chiefly because early ties were necessarily made across the
gap formed by Pine Mountain and the Pine Mountain faulf where no
clirect tracing of beds from one field to the other is possible. The work
upon which the Clintwoocl-Bucu report of Hinits was based was con-
tinued so as to include the northern half of Buchanan County to the
bounclaries of Kentucky and W-est Virginia, and a tie line was made by
him in 1915 from Elkhorn City down Russell Fork, up Marrowbone Creek,
antl over the Flatwoods to Shelby Creek, where it joined detailed private
surveys carriecl from Jenkins. The results of cletailed private surveys in
southeastern Pike County, Ky., confirmed the conclusions reached. Cor-
relations were also greatly strengthened by a preliminary examination of
fossil plant collections by David White.

There can be no question concerning the accuracy of the identifica-
tion of the Upper ancl Lower Banner and Kennedy coal beds in Dicken-
son County. The position of the Jawbone coal bed and the top of the
Lee formation in this county is based upon the stratigraphic distances and
somewhat illeager lithologic descriptions given by Campbell for neighbor-
ing parts of the Bristol quailrangle. If the Jawbone conelation is correct
the "so-called Imhoclen" is the equivalent of the Garden Hole coal bed,
ancl the Raven farther east. The Gladeville sanclstone was traced by Butts
from its type locality at Wise through the Pound quadrangle to Clintu'ood.
On parts of Sandy Ridge, Campbell has apparently included in his mapping
of the Gladeville a thin but conspicuous resistant white sandstone that is
separated from the Gladeville of Butts by a moclerately thick shale bed.

The identification of horizons above the Norton in this report agree

essentially with those made by Butts in the Virginia portion of the Pound
quaclrangle. His identifications of certain Norton coal becls and of the
top of the Lee formation in drill holes S 1, S 13, and S 15, which are

in the Clintwood quadrangle, have been slightly changed on the basis of
a careful study of outcrops ancl many drill records east of the Pound
quadrangle where the available data concerning the lower trvo Pennsyl.
vanian formations are exceptionally good. As previously explained, the
Lee-Iike sandstone near the foot of Pine Mountain and at the top of the
canyon at The Breaks, naturally consiclereil by boih Butts and Stone to
be the top of the l-ree, is now known to be the stratum lying a few feet
below the Kennedy coal bed, near the middle of the Norton formation.
This sandstone is the cliff-former upon which Elkhorn City, Ky., is built,





I,OCAL SECTIONS

and the change in its comelation necessitates an entirely new conception
of the stratigraphic position of strata in the Elkhorn district of eastern
Kentucky (Pl. XIV).

In recent reports on Mingo and McDowell counties, West Virginia,l
great cliffs on Tug Fork at and near 'War Eagle are conelated with the
Nuttall sandstone and placed at the top of what is called the "Mid.dle
Pottsville or New River group," unclerlying the "Upper Pottsville or
Kanawha group." The top of the Nuttall is a few feet below the l-,ower
Banner coal horizon, and is the sarne as Campbell's Dotson sandstone. The
bed mapped by Carnpbell as Dotson farther south, in the westerrt ancl central
parts of the Tazewell quadrangle, appears to be slightly higher in the
section, probably just above the llpper Banner horizon. The santlstone
mapped by Campbell as the Raleigh in the western part of the Tazervell
quadrangle is the rock directly beneath the Jawbone coal, and is probably
higher than the bed mapped as Raleigh in the eastern part of that quad-
rangle.

The coal beds cailed the Eagle and Campbeli Creek (No. 2 Gas) by the
West Virginia Geological Survey have been tracecl into Dickenson County
and the names retained. The Eagle coal is locally l<nown 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 Pound quad-
rangle. This coal is locally called the Lower Eikhorn, Lower Marrow-
bone, W-arfielcl, Freeburn, Burnwell, and Upper'War Eagle in Pike County,
I{entucky, and Mingo County, Tflest Virginia. The Lower War Eagle coal
of Tug Fork is the same as the Hagy of Virginia.

rocar sEcTroNs.

The following sections are insertecl without commenf 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 of every one of them are poorly exposecl, ancl
the distances between important beds 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 I in the column showing
intervals the necessary correction for dip has already been made.

l llennen. R. V.. and Reger, D. B., Logan and Mingo counties, West Va. Geol.
Survey, 1914.

Ilennen. .

t7

, R. \t., Wyoming anrl XlcDowell counties, idem., lgl5.
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Loclr, SocrroN 1.

h'ai'ls from mouth of Jerry Branch of Pound, Ri'uer to sqtur on west.

Thickness. Intervals.
Feet. Feet.

70
40

55
20

bed

70

I,)

70

tt,
25

From

Locer SrcrroN 2.

the mouth of Poplar Branch on Cranesnest
trail to tr,i,anoula,tion stati,on,

375 375

Ri,uer southeast olong

Thickness. fntervals.
Feet. Feet.

280

6t
5
5

20
5

70
20

40
20
60
2{)

5
l5

120

20
20
60

30
30

t20

90

100

60

650 650



Along road, from crest of
Cranesnest Riaer.

LOCAI SECTIONS

Locar, SpcrroN 3.

rid,ge one-hctlf mile soutlteast of Clintuood,
Section too short on account of d,i,p.

Thickness. Intervals.
Feet. Feet.

I5

rt,

40
l0

feet. . . .

l0
l0

l9

to

20

Shale, coarse, gray ..
Coal bloom (Lyons), elevation 1,930 feet

Shale
Sandstone
Shale

Co:rl bloom (Dorchester), elevation 1,81)0 feet.....
Concea led

Gladelille sandstone:
Sandstone, (.oarse, arkosie .....
Concealed
Shale and shaly sandstone ....
Sandstone

Norton formation:
Shale with thin arkosic sanclstone
Sandstone, massive, gray, cliff forming.
Shale, sandy, coarse .

Coal bloom, elevation 1,720 feet
Shale, sandy, coarse ...

CoaI bTooii, "r"i-ti"" i,ofO

Shale, gray, sandy .

Sandstone, arkosic
Shale. gray, sandy .

Sandstone
Coal bloom (Splash Dam), elevation 1,620 feet....

Shale, gray, sancly .

Sandstone, massive, arkosic
Coal bloom (Upper Banner), elevation 1,560 feet..

Sandstone, arkosic
Shale and sandstone

Coal bloom, elevation 1.495 feet
Concealed
Sandstone
Shale

Coal bloom (Lower Banner), elel.ation 1,465 feet. .

Concealed

20
l0
20

io
l0
20

l0

30
:t0
20

5

l0

40

l0
l0

io
50

.10

25

5tl

al)

ll5

60

IO

50

E5

ND

Sanclstone 5
Shale

Coal bloom, elevation I,660 feet

5

20

--lr
30
ID

550 615
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Loca.r, SsctroN 4.

From 1 mile west of Clintwood, along road, west to Georges Forlc.

Thiekness. Intervals.
Feet. Feet.

290

Loc.tr, SrotroN 5. "

Along rood, from Pound, R'iuer opposi'te mouth, of Camp Creelc to toyt of hi'll
one mile north.

Thickness. Intervals.
Feet. Feet.

Wise formation:
Shale, interbedded with thin sandstone. . . .. . . .. .. . 40

Coal bloom (Clintwood), elevation I,790 feet..... 40
Shale, with thin sandstones .... 40
Concealed l0
Shale, sandy .. . .. . .. 20
Concealed
Shale, sandy
Concealed
Shale, sandy, with sandstone .....
Concealed
Shale, sandy ........ 80

Dorchester coa,l, elevation 1,560 feet 230
Shale 5

Gladeville sandstone:
Sandstone, coarse, arkosic, cliff-forming .. . . .. . . . .. 60 65

50

,n

D

IO
5

D

20
25
l0

20
o

35
t0 100

10
30

5
l5
20

335 335



LOCAL SACTIONS

Loca.l Sncr:rom 6.

From McClure Riaer near Big Branch to Bearpen Gap, thence south on
Bi,g Ridge one-half mi,le.

27

Thickness.
X'eet.

Intervals.
X'eet.

I00

320

I00

140

45
48
22
25
r 141

t ra a.ufr, a*"" nr"t ""n"-"U ," 
I00

TO
40
20
40
70

30
DU

ioo'
'io'
70

Loc,rr socrroN ?. 
8ol 8ol

From Bearpen Gap west one mi,le on Cl,i,ntwood, road,.

Thickness.
Feet.

Intervals.
Feet.

l5

5
5
5

:o

J (rit

ID

l5
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Coal bloom, elevation 1,710 feet.
-shale l0
Sandstone I0
Shale, with thin sandstone layers 40
Sandstone. massive. buff .. 25
Shale 5

Coal hloom (Upper Banner), elevation 1,620 feet.. ...
Shale 15
Sandstone. massive. arkosic .,....,. 45

90

60

JOD365

From, dri,ll lLole ,S 7 orL

uest to top of ridge
short because of di,p.

Locu SrcrroN 8.

Cra.nesn,est Riuer up road to Hibbitts Gayt, thcnce

near tridngulation stati,on. Secti'on 130 f eet too

llhickness. Intervals'
Feet. Feet.

lVise formation:
Sandstone, not well exposed ........ 30
Shale l0

Coal (Clintwood) and partings, elevation 2,045 feet 8 60
Concealed 15
Sandstone, white, conpact, siliceous
Shale, probably, not well exposed

Coal (Blair), elevation 1,992 feet
Sandstone, medium- to fine-grained.. ....
Shale. apparently. not well exposed

Coal, thin
Shale

Coal (Lyons), elevation 1,947 feet ..
Shale (Dorchester coal horizon near baster coal horizon near base)

Glatleville sandstone :

Sanclstone, coarse, friable, flne-grained and thin-
beclded at ton .. .

Norton formation: -

Shale 75
Coal hloom 95

Sandstone, coarse-grained, conglomeratic in middle. . 25
Coal bloom 30

Shale, sandy ........ M
Sandstone, coarse-grained 5
Concealed 5

Coal
Shale, sandy

Coal streak
Shale
sanrlstone, coarse-grained ;t' t;p, ;;il-'l;' fi""-

srained helow .

(Upper Banner coal horizon), elevation I,572 leet
Shale
Sandstone, medium-grained .... l0
Shale. not well exrosed 20 95

I8
20

65
20
l5

l0
44

t2
6050

85 100

50

l5

30

60

80
50
'::'
5t,

Section eontinued in loe of drill hole S l.
601 73r



LOCAL SECTIONS

Locar, SncrroN 9.

On Rockhouse Branch from eleaation 1601 east to one-f ourth mile northeast
of road, ,i,ntersection at eleaa,ti,on 2200.

Thickness. Intervals.
Feet. Feet.

horizon), estimated. elevation 1,750
325

23

60
30
l0 100

1r0 rtO

10
20
90
30

D

5
l5
30

5
l0
5

t0
80
10

Local SncrroN 10.

From eleaation 2718,near countu line on Sandy Ri,d,ge one and, one-fourth
mi,les south-southuest of Greenwood, School, along road to the east to
Mid,dle Fork, thence north one-fourth mi,le.

. Thickness. Intervals.
X'eet. Feet.

Wise formation:
Sandstone, siliceous to arkosic 20
Concealed 5
Sandstone I0
Concealed 5
Sandstone 20

30

l0
o

t0
D

50
40 r55
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Thickness. Intervals.
Feet. X'eet.

Shale, sandy
Sandstone and shale alternatine 20
Concealed .. . .:. . s
Shale b

CoaI bloom (Dorchester), elevation 2,620 feet...... 100
Shale b

l5 20

20
30
IO

20
20 105

30
5

IO
l0
20
20

80
t5

gR

l0

horizon. estimated eleva-

l0
5

l5
5

li)
.JD

20
30

50
l5
520

350
t0
t0
40
l0
10
l0
I15

l5

I20

765 765



LOCAL SECTIONS

Locer SncrroN 11.

Lrrom roail intersecti,on one-half mi,le 8. S. \Y. of CherrE Knob School
southeast down creek road, to ma'i,n stream f.owing eastuord to Dante.
section 50 feet too long on account of dip' 

Thickness. rntervals.
Wise formation: Feet' Feet.

Shale, sandy ........ 5
Coal bloom, elevation 2,82O teet

Shale 5
Sandstone 5
Shale . 5

Coal bloom (Dorchester), elevation 2,805 feet.....
Shale 5 25

Glacleville sanclstone:
Sandstone, red, ferrgginous .... 20
Sandstone, massive, coarae . .. 95 f05

Norton formation:
Shale, sanrly ........ 20

Coal bloom, elevation 2,62O feet 20
Shale 5
Sandstone 35
Concealed, probably sandstone l0
Shale, sanilv ........ 30

Coal bloom, elevation 2,550 feet
Shale . l0
Sandstone l0
Shale, gray, sancly, with sandstones ........ 30
Conslomerate l0
Shale, sandv, with thin-bedded sandstone 20

Coal bloom, elevation 2,47O feet 80
Shale l0
Sandstorre 10
Shale, gray, sandy . ........ 60
Sanrlstone, sanily . l0
Sandstone, argillaceous 5
Sandstone, ar-kosic ... ...... l0
Shale
Sandstone. brown. arkosic .....

25

80

Concealed
Coal bloom (Splash n"-l ,'"r"trii;;'r,ti0 f*;....

Sanclstone, coarse, arkosic .....
Shale, probably ... .

Coal bloom (Upper Banner), elevation 2,250 feet..
Sandstone, coarse, massive .. .. .

Concealed
Sandstone, massive, cliff-forming
Shale, sandy
Sandstone, arkosic
Concealed

Lower Banner coal, estimated elevation 2,135 feel,. .

Sand-stone, massive, cliff-forming
Shale, argillaceous .

Sandstone, co&rse .

Concealed
Sandstone

Coal bloom (Kennedy), elevation 1,940 feet ......
Sandstone

10
160

30
60

3A
20

Il5

20
40
20
IO

'60'

20
4:O

50
30
'to'

890
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I-tocal Spcrrorq 12.

From road i,ntersection one mile southeast of Austin Gap to Austin Gap and,

west to top of hill.

Thickness. Intervals.
Feet. Feet.

\\'ise formation:
Sandstone, massive, clifr-forming 30
Concealed ..... i........ 40 70

Gladeville sandstone:
Sandstone,.coarse, arkosic 90 90

Norton formation:
Shale . 25
Sandstone, coarse, brown 30
Concealed 10
Shale . ....r......... 15

Coal bloom, elevation 2,57O leet 80
Shale, brown .. ... ... 20
Sandstone, gray, arkosic 80
Shale, sandy, co&rse . 40
Shale, blockv 25
Concealed 15
Shale

Coal bloom (Splash Dam), elevation 2,380 feet... .

Sandstone, massive. arkosic
Concealed ...........
, Coal bloom (Upper Banner), elevation 2,330 feet..
Sandstone

Shale l5
15 105

-.-:950 945

Sandstone, massit'e, gray, arkosic

r90

50

t60

l0
..:.
CU

10
...:
25
20
30
30
20
30

50
20
40
45

t
5

35
204

10
20
20
l0
15



LOCAL SECTIONS

Irocer, Sncrrox l-3.

Along road, from mouth of Roari,ng Fork northeast to top of ri,dge. Section
30 f eet too long becau,se of di,p.

Wise formation:
Thickness. Intervals.

Feet. Feet.
Sandstone, white, r'eathers reddish, granular, shaly,

with ferruginous bands in midclle 35
Coal bloom (Glamorgan), elevation 2,597 teet. . .. 35

9.ry

Gladeville sandstone:
Sandstone, weathers reddish, granular, shaly in part
Sandstone, light to brownish-gray, coarse-grained,

massil'e
Norton formation:

Shale, with some sandstone, not well €xposed.
Sandstone, brownish-gray, in part very co&rse, massive
Concealed
Sandstone. thin-bedded. resistant
Sandstone, thin-bedded, and shale

Coal bloom (Splash Dam), elevation 2,162 feet. . . .

Sandstone, very coarse-grained, massive
Sandstone, fine-grained, thin-beclded

70

65 125

165
40
l0
40
45

280
l3
l5
ta

t23

240

r,006 976

Sandstone, coarse-grainetl
Concealed ZE

coal (Upper Banner), "i;;;;t"" z,oii iix::::... 88
Concealed 15
Sandstone, coarse-grained, massive 20
Concealed '80
Sandstone, drab, coarse-grained .

Coal (Lower Banner), elevation 1,95I feet.
sandsfone, coarse-grained, massive
Sandstone, drab, mostly fine-graineil and. thin-beddecl
Concealed
Shale and sandy shale

CoaI bloom (Kennedy), elevation 1,711 feet.......
Sanclstone, coarse-grained, massive
Corrcealed
Sandstone, massive

Section continued in log of drill hole S 23.

5

40
35
45
20

;:'rt,)
35
15 dD

Local SncrroN 14.

I{orthwarcl along road from mouth, of Negro Camqt Branr:h of Road, Ivork
to Carri,e, thence one-fourth mi,le east on Sandry Rid,ge.

Thickness.
X'eet.

Cladeville sandstone:
Sandstone, redd.ish-brown, grades from fine-grainecl at

base to very coarse and with a few small pebbles

- at top, upper part very resistant to weathering llb
Norton formation:

Shale, with two thin sandstones f00

Intervals.
Feet.

l15
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. Thickness. Intervals.
I'eet. X'eet.

and compact, rveathers light gray

with some fine-grained,

to ffne-grained at top, re-

342

38

l15

92

Loclr, sncrroN 15. 
7oz 7oz

From Cane Gap southwest along road to top of Band,y Rid,ge.

Thickness. Intervals,
n'eet. Feet.

weathered l0
30

65

r60

ID
ol

+o

45
l0

30
8

30
5

::
60
12
20

lo
70

30
20
15
+J

tt0
30
l5

IO
40
75
ID

q1

11 35

170

665 665



LOCAI, SECTIONS

Loc.tr Slcrron 16.

Up trai,l to east and southeast from dri,ll hole C 82 on Fryi,ngpan Creek,
three-qu,arters of a mi,le sout'lt of Bucu. Section 30 f eet too long because
of d'i'P' Thickness. rntervals.

Norton formation: 
Feet' x'eet'

Sandstone, light buff, coarse-grained, weathers gran-
ular ..

Shale
Coal b_loom (Splash Dam, upper bench), elevation

2,425 ieet
Shale

Coal (Splash Dam, lower bench), elevation 2,405
I reL

Sandstone, merlitm-grained in upper part, coarse
below .

Coal bloom (Upper Banner), elevation 2,315 feet..
Shale, and thin sandstones .. . .

(Lower Banner coal horizon); elevation 2,210 leet
Sandstone, merlium-grained to coarse, massiye ......
Shale
Sandstone, mostly medium-grained, forms bench....
ShaIe
Sandstone, meilium-grained to coarse at top, fine-

grained ancl shaly below . ......:......
Shale .

(Kennedy coal horizon), elevation 1,g40 feet .....
Sandstone, coarse, massive, forms conspicuous clifi..
Shale, not well exposed at base
Sandstone, medium-grained to coarse, forms cliff. , . .
Concealed

(Raven coal horizon), elevation 1,614 feet

29

120
90

I 2t1
20

ul)
590

r05
100

t00
40
30
50

t,t
ID

255

20

o)
JD
6t

165

Concealed 30
316

30

t,052 7,022
Section continued in los of drill hole C 82.

Locer, SocrroN 17.

[]p spur lo u'est anil norlh at shctrlt bend in Buffalo Creek, one rnile east
of mouth.

Gladeville sandstone:

Thickness. fnteryals.
X'eet. tr'eet.

Sandstone, weathers brownish-red, coarse, massive,
not well exposed at top .

Norton formation:
Shale
Sandstone, meilium-grained, not well exposed
Shale
Sandstone, very coarse, "ia"-r"" .. ::: . .. : .:: : : ::: . :

Shale
Sanclstone, coarse, massive, forms cliffs . .

70 70

70
25
tn
20
20
50
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Thickness. Intervals.
X"eet. Feet.

Shale, mostly sandv and with some fine-grained
sandstone

Sandstone, fine-grained
(Upper Banner coal horizon), elevation 1,812 feet

Shale
Sandstone, medium-grained ....
Shale

(Lower Banner
Sandstone, coarse
Shale, sandy in

180
IO

390
45
12
30

135

r26

IIO
It
';^'
bt,

coal lrorizon), elevation 1,725 feet. 87
. rnassive. forms cliffs. 55
part, and with some fine-grained

sandstone 80 135

682
Locer, SncrroN 18.

Up spnr to northeast at tlte moutlt, of Buffalo Creek.

682

Thickness. Intervals.
Feet. Feet.

I00
30

5
.::
ll9
I2
55

50
30

30
20
20
25
25

190
20
20

205
50

5r6 516
Section continued in log of clrill hole S 22.

Loc'tr, SncrroN 19.

From one-fourth mi,le nlrtll of Ai,ly up spur to
the h,i,ll.

the west to

Thickness.

tlie top of

Intervals.
Feet.Feet.

40
30



LOCAI SECTIONS

Norton formation:
Shale, gray, sandy .

Sandstone, arkosic
Shale, gray, sandy .

Sandslone, gray, coarse, arkosic
Coal bloom

Shale, sandy
(Splash Dam), elevation 1,810 feet.

Concealed

:JI

Thickness. Intervals.
X'eet. Feet.

Coal bloom (Upper Banner), elevation 1,790 feet. 40
Shale, sandy, with thin sandstone 90
Sandstone, with coal streaks l0

Coal bloom (Lower Banner); elevation 1,690 feet. 100
Sandstone, ledge-forming, arkosie
Sandstone, friable, gray .. IZ0
Sandstone, thin-bedded with sandv shale . . .. 40

C-'oal bloom (Kennedy), elevation 1,500 feet....... 190
Sandstone, hard and massive b0
Covered 30

(Aily coal horizon), elevation 1,420 feet, approxi-
mately

Sandstone, massive, coarse . ....:... 40 IZO

*t 6-0
Locel Spcrrox 20.

From Li,ck Creek up Turkey Branch. through Cane Beech Gap to roacl ,i,nter-

section one-fourth mi,le west.

Thickness. Intervals.
Feet. Feet.

80
20
40

5
l+D

20
5

Sandstone; coarse .

Sandstone, coarse, arkosic .....
Coal bloom (Lower Banner), elevation 1,695 leet..

Sandstone, arkosic
Concealed
Sandstone, massive, gray ..
Concealed

l5
5

t0
45

60
70'

t05
l5
30
20
l0
I5
I0

sandstone.......,. 25
25

255.:::t..:.:..-. .: ..:.. r0
isnare B
Sandstone s
Shale 10
Sandstone s
Shale, fine 30

Coal bloom (Aily), elevation 1,3bb feet. 85
Shale . ..:..'.. rE t5

615 615
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Loc'tl SrcrroN 21.

Up trai,l to north from Li,ck Creek of Russell Fork, one-hatf mile northeast
of Counts Bchool.

Thickness. Intervals.
Feet. Feet.

Gladeville sandstone:
Sanclstone, bufr, weathers reddish-brown, coarse, mas-

sive .. 60 60
Norton formation:

Shale, light drab .. 45
Sandstone, coarse, massive . .. . . 40
Shale . 55

(Hagy coal horizon), elevation 1,885 feet. 140
Sandstone, massive 20
Shale, drab, in part contorted 50

Coal bloom (Splash Dam, upper bench), elevation
1,815 feet 70

i""t
:".Ieet

Shale, sancly in part
coat lntiir;,'elevation l,iis t"Li.. :.. :..........

Sandstone, coarse-graineil, massive
Concealed, probably shale in lower part.

(Dorchester coal horizon), elevation I,635 feet....
Gladeville sandstone:

Santlstone, meclium-grained to coarse, massive.. . .. ..

25
l0

JD
25

25

80'
95

80

60

bUD otrD

Loc.tr, Sucrron 22.

Fgom, Russell Prater Creek ona-fourlh nzile nlrtheast o'f Mwt, up spur
to north and uest to triansulation station.

Thickness, Intervals.
X'eet. Feet.

Wiee formation:
Concealed to triangulation station (elevation 1,973

feet l
Shale
Concealecl
Sandstone, very coarse-grained and light-gray at top,

massrve

l3
30
DU

60
lo

50
50

70
168

1U

100

OUilu



LOCAL STCTIONS .oD

Thickness, Intervals.
X'eet. Feet.

Norton formation:

r,355
230

70

688 688

Loc.tr, SncrroN 23.

West along road frlnx McClme Riner near RoarJ Branch to knob on Bi,g

Rid,se near Burnt Field, Bchool.

72
35
95
l0
IO

Thickness.
X'eet.

Wise formation:
Sandstone, white, siliceous, very,compact .......... l5
Shale with some shaly sandstone (Dorchester coal

horizon near base)

Gladeville sandstone:
Sandstone, retldish-brown, arkosic, coarse, massive... 75

Norton formation:
Shale . 75
Sanclstone, bufr, coarse 35
Shale 40

Coal (Hagy), elevation 1,745 feet ........ I
Shale 5
Sanclstone, brownish-buff, coarse, compact ......... - 45
Shale, with a little sandstone 35

Coal bloom (Splash Dam), elevation 1,660 feet...
Sanilstone, bufr, compact, with a little shale and faint

coal bloom in miildle 65
Shale . l0

Coal bloom (Upper Banner, upper bench), elevation
1,595 feet

Shale,sandy ........ f0
Coal bloom (Upper Banner, lower bench), elevation

1,585 feet
Shale 70

Coal bloom (Lorver Banner), elevation I,515 feet.
Sandstone, buff, coarse, compact 25
Shale and a little ffne-srainetl sandstone. 60

70

Intervals.
tr'eet.

85

75

75

636636

r51

U])

t0

70

dl)
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Locer, Snc:rrox 24.

From d,rill hole S 39, near the mouth of Cranesnest Riuer, along road to top
of rid,ge south of Daais School. Section 60 f eet too long because of d,i,p.

Thickness. fntervals.
Feet. Feet.

Wise formation:
Sandstone, buff, weathers red ancl granular, coarse,

massive ........ 35
(Lyons coal horizon), elevation I,847 feet.

Shale. chiefly, mav include thin sandstones......... 65
( Dorchester coal horizon ) , elevation I,782 feet. . . . .

Cladeville sandstone:
Sandstone, bufr, compact, massive, middle part not

well exposed 55
Norton formation:

Shale 55
Sandstone, eompact, massive, cross-bedded 30
Shale, upper half doubtful 40
Shale streak, black, carbonaceous (Hagy coal hori-

zon), elevation I,602 feet ...
Interval, probably shale .. 20
Sandstone, compact, massive 20
Shale 40

Coal bloom (Splash Dam, upper bench), elevation
1,522 feeL ao

l0Shale
Coal bloom

1,512 feet
Dam, lower bench), elevation

Shale 8
Sandstone, compact, *"*.i;;'..................... 22
Interval, chiefly shale 40
Sandstone 5
Concealed 12

(Estimated position of Upper Banner coal horizon),
elevation 1,425 teet

Concealed 83
Shale . 22
Sanclstone 5
Concealed 25

Section continuecl in los of tlrill hole S 32.

GENERAL SECTIONS.

The following general sections for small subclivisions of the county
are introaluced to supplement the local sections and the general sections
(Plate XIII) for the large divisions of the county. They have been care-
{ully compiled from numerous traverses in .the respectiye areas to which
they are referred, and are sufficiently cletailed to be applied to any portion
of those areas. In all cases the deeper Darts of the sections have been

32

DJ

50

tt2

( Splash

,/d

r2l

532592



GENERAL SECTIONS

compiled from 'rveil logs. The vertical intervals represent averages, but
owing to the restricted areas for which the sections are compilecl the
extremes depart Iittle from these averages.

.la

t'*'o"r't\,

'f

\

)

'--. Ad 
-zl--z' \

Fig. 2.-Outline _map of Dickenson County showing areas for which general strati-
graphic seetions have been compiled.'
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Genera.l Bection for Area Ac (Fig. 2).

Thickness.
X'eet.

Wise formation:
Shale 20+

Coal-Lower Bolling . .. .l
Shale
Sandstone 50 i 260-
Shale ......170*2001290
Sandstone 0-30 |

Coal-Clintwood, split in most places .

Sandstone, locally siliceous, chiefly arkosic. 20-30
Coal-Easle horizon

Shale, with-thin sandstones in lower part and a thin coal
just above the sandstone locallv .-. . . .. 100-120

Coal-Blair
Shale. ...........:. 10-20
Sandstone, hard, white, .i;;-q'i.i"rrii'ir". 

""rr near base
(Lyons coal bed) .. 20-30

Shale, lrcaring sandstone in upper part locally 30-60
Cs2l-f61.h.*ter, split in places and has locally 5 feet

of dark sandstone above .

Gladeville sandstone:
Sandstone, arkosic, massivg 60-80

Norton formation:
Shale, ilark to yellow 50-80
Sanilstone with a thin coal locally at top. 30-75
Shale, with thin sandstones .... 0-30

Coal-Ilagry, locally absent
Sanclstone, thin sandstone alternating with sancly shale... . 65-125

Coal-Splash Dam, with a little shale above in most
places .

Sand'stone, conglomeratic; i;;- ;;;;;i;;; ilag.*. .

Coal-Upper Banner
Shale, sandf, with locallyihi; ;d;;;;; ... :.. :..,...... 7E*s0

Coal-Lower Banner 2t5-
270Sandstone

Shale, sandy, with thin coal locally in lower part...
Coal-Kennedy, locally present only . .

Sandstone in most places, locally conglomeratic, and locally
replacerl by sandy shale, thin coal in lower part (Aily)

Shale, sandy to clayey
Coal-Raven, locally present anrl may be split.

Sandstone
Shale, sandy with some thin sandstone......

Coal-Jawbone, thin and only locally present
Shale, sancly, alternating with thin sanalstones a,nd with a

thin coal at base 75-lf0
Lee formation:

Sequence of shale, conglomerate and sanclstone with thin
coal beds.

See well log S 13, Plate IX.

200

60-
90

520-
590

30-50

::l::
r 70-200
2S-60

30-r30
I 30-r 80

200-
260

205-
290

400-
550



. GENNRAL SECTIONS

General Section for Area Ab (Fig. Z).

Thickness.
Feet.

Wise formation:
Sandstone .. S0
Shale . 40
Sandstone .. b0-60

Coal-Upper Bolling
Shale 40

Coal-Lower Bolling
Shale
Sandstone, siliceous, compact, white, weathers to reddish

llrown . b0
Shale, rvith thin sandstones .... ... 170-200
Sandstone, siliceous, compact, white . 30

Coal-Clintwood, commlnly very thick
Shale
Sandstone, white .

Shale, sandy, locally thin-bedded sandstone, with one or
more thin eoal beds

ol

ID
30

95

260-
290

200-
230

Coal-Blair, thick locally ......
Sandstone, massive. compait. white

Coal-Lyons, thin in frost-places
Sbale, thickness variable

Coal-Dorchester, moderately thick
Gladeville sandstone:

Sandstone, arkosic to siliceous, Iocally with Shale lenses.... 80
Norton formation:

Shale with thin coal at base and at top (Norton coal
bed) .. ... .. 60

Sandstone, coarse, massive, conglomeratic locally. .. 40
Sandstone alternating with sandy shale, two thin coals in

about the middle of the sequence (Ilagy horizon) . . . .. 150
Coal-Splash Dam ..

Sandstone, massive, fairlv coarse 50
Coal-Upper Banner, ihick in places .

Shale, alternating rvith thin sandstone .....
Coal-Lower Banner, Iocallv thick

Sanclstone, coarse, massive, forms conspicuous ledges. . . . .sandstone, coarse, massive, forms conspicuous ledges......
Shale, sandy, alternating with flne-grained thin sand-

stones .

40

30

90

330-
470

250-
JJO

590-
730

40

t20
Belolv surface; compiled from clrill

Coal-Kennedy, t[in
records:

Coal-Kennedy,
Sanclstone, massive, coarse, locally conglomeratic

Coal-A ily
Sandstone, with shale near middle and base. 150

Coal-Raven, fairly thick in places.
Sanrlstone
Shale, alternating with sandstone lI0

Coal-Jawbone; locally thick and in places absent.
Saldstone, haril, resistant, locally shal;,:near base......... 260

Coal, thin and loeal
f,ee formation :

Sequence of coarse to fine sandstones, conglomerate, and
shale with thin coal beds ..

See l'ell logs S l, S 10, Plate IX.

90



38 TIIE GEOLOGY AND COAL RESOURCES OF DICKENSON COUNTY

General Secli,on f or Arca Aa (Fi,g.2).

Wise formation:

Thickness.
X'eet.

Sandstone, resistant, siliceous 40+
Shale . 15-40

;';il;;; r i""t lp"'i, Lr,,i,"i 
35

30
200-
220

above base of \\rise

liff former

Sandstone, coarse, arkosic, resistant 50
Coal-Upper Banner

Shale, with 20-foot bed of ffne-grained sandstone near middle 70-90
Coal-Lower Banner,......

Sandstone, fine-grained, massive near top 60
Shale, sanrly, with thin sandstones ... .... 150
Sandstone, fine-grained, with shale at base 35

Coal-Kennedy ....
Sanclstone and sandv shale .. ll0

Coal-Ailv ....:..
Shale, santly, with thin beds of sandstone .. 70

Q6al-ftsys1

100

95

oU

OD

70
,D

410-
450

280-
350

180

250

160
Sandstone, shaly locally
Shale, san'ily t""a.y"y 1. . : . . . . . . . . . : . . : : : : : : . . : . . . . . . . . .

Sandstone, locally replaeed by sandv shale..
Coal-Iarvbone.....

Sandstone, thin lavers, locally conglomeratic
Shale, sandy, ancl thin sandstones

Coal
Shale, sandy, and thin sandstones

Lee formation:
Sandstone, hard ancl conglomeratic in lower half

Coal ..
Sandstone, locally conglomeratic .

Sandstone and sandv shale alternatins with thin shale beds

-one 
thin coal"near base and 3 tliin coals in upper half

Sequenee continued.
See well logs S l, S 9, S 12, S 38, Plate IX.

6D
150

l5

t45

200

225



GDNERAL STCTIONS

General, Section for Area Ad (Fig. 2).

Thickness.
Xeet.

Wise formation:
Sandstone, massive, siliceous to arkosic, clifl-forming...... 60+
Shale, sandy with sandstones, and a thin coal locally above

middle (Lyons) 35
Shale, clayey 5

CoaI-Dorchester, moderately thick
Shale I0

Gladeville sandstone:
Sandstone, massive, coarse, arkosic, red to brorvn. .

Norton formation:
Shale, sandy to argillaceous with a thin coal near base. . . . .

Sandstone, arkosic, replaced in part by shale locally .......
Shale, sandy, rvith a thin coal near base ..
San<Istone, gray to bror'vn, arkosic, cliff-former, replaced

locally by shale carrying a thin coal
Shale with arkosic sandstone
Sandstone with sandy shale locaily
Shale

Coal-Splash Dam. moderatel.y thick
Sandstone, coarse, arkosic, locally replaced by shale 60

Coal-Upper Banner, thick .

Sandstone, arkosic, locally replaced by shale 60-70
Shale, with thin sanclstores .... 40
Sandstone and shale alternatins 30-40

Coal-Lower Banner, thick ........
Shale l0
Sandstone, locally replaced in part by shale, with a thin coal

in lower part .. 60-80
Shale, sandy ... ... . 40
Shale, clay 20
Shale, sandy, lower part replaced locally by arkosic sancl-

gtone . .. 70
Coal-Kennecly, thick .

Shale, argillaceous . l5
Sandstone .. 35
Shale, argillaceous . 50
Sandstone 40

Coal-Ailv, thin ..
Shale, sanclv 15
Sandstone
shale, sandy ana argiirate;;;;';;h' ;'til;' ;;;i ";;;miclclle .

Coal-Raven, thin . .

Sandstone, massive 70
Shale, argillaceous, with a thin coal near base 40

Coal-Jawbone, thin
Sandstone, coarse, massiv;, ;;;;i;;;;;;i;
Shale, sandy
Shale, clayey, s'ith thin coal at base.
Shale, sandv, with thin coal near base

Lee formation:
Sequence of sandstone, conglomerate, shale, with thin coal

becls.

39

90-r 05

30
40
JD

.80
40
25
10

450*
550

300-
440

100-
160

740

200-
230

35

65
tlD

IIO

250-
350

80
l0
DI'

180
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General Secti"on for Area'Ba (Fig. Z).

Thickness.
X'eet.

Wise formation:
Sandstone, siliceous, resistant :.. ....

Eagle coal horizon, coal not found.
Shale, sandy, v'ith thin sandstones b5

Blair coal horizon, coal not founcl .

qn-L

Sandstone,-hard, white, weathers to orange red.... Z0
Shale._sandy to argillaceous, and thin saidstone*. Thin coal

^ 
(rryons) ,in upper half ... 50Loal-ljorchester . . .

Shale, sandy, light-colored ZB

I 5b-
Il.)

Gladeville sandstone:
Sandstone, massive. arkosic

Norton formation:
100

Shale gi
Sandstone, 

"our*", 
urko.i", """gl.-"r"ii. ui r"*L .......... 50

^. 
Coal-Edwards, thin, locally present . . . . .

Shale, sandv, and thin sandston6s ...... . I4O
^ Coal-Splash Dam, locally thin
Nandstone, massive and conglomeratic .. 40
Shale, sandy, variable in thickness 0-10

Coal-Lipper Banner
Shale,-sandy,'with thin sandstone layers in upper half...... 100-lT0

Coal-Lolr''er Banner
Sandstone, massive, medium to coarse-grained ... .. 40
Shale, sandv, with thin, fine-grained sindstones. lB0
^ Coal-Twin Sister, locally present
Sandston_e- thin_-bedded, 6ns-grained, and sandy shale...... 4ECoal-Kennedy.....

450

780-
UI)U

330-
420

Sandstone, coarse, massive at top, fine-grained and thin-
^ bedded at bottom, locally conglomeraiic 10
Shale and sandy shale 4t,Sandstone 40Coal-Aily .......
S-andstone,-with locally thin layers of conglomerate........ 50
Shale, sandSr, and sandstone 70

Coal-Raven ......
Sandstone, """y pu.*i*i""; ...........................:.' 60
Shale, sandy and locally clayey . 40
Shale, sandy and argillaceous,'with thin coal lb to S0 feet

above base, probably split .. 65
Coal-Jarvbone..... ..... .......

Sandstone, conglomeratic locally . .. 60
Shale, sancly ancl argillaceous . . . . .. 4ll
, Coal, thin but persistent, locally split
Shale, sand5r to argillaceous, thin beds of sandstone. 120

Coal, locallv rvorkable, persistent, two benches in most
places .

Shale, sancly and argillaceous, with thin lavers of hard sand-
stone . 60

Lee formation:
Sandsto_ne, conglomeratic and very resistant, in upper half,

a thin coal near middle and another near base.. . .. . . . I80
Shale, sancly and argillaceous, with thin sanclstone layers,

one thin coal nea,r base and one near top. . , .

90-
140

105:
IJD

t40-
t90

260-
320



GXNERAL SECTIONS 4I

Thickness. Intervals.
Feet. Feet.Sandstone .. g5

Shale, sandy and argillaceous, lvith 2 thin coals near midclle 30
Sandstone, siliceouJ ....... 2tJ
Shale, sandv . .. .. . . I0Coal-l foot 6 inches
Shale, sandy, thin sandstone at top anrl thin coal at bottom 7iSandstone .. 2i

Coal-2 feet l0 inches
Sandstone .. z0

Sequence continues downr,vard 850 feet farther at le&st.
Compare well logs S 22, S 16, S 25, plate IX.

General Bection for Area Bb (Fig. p.).

Thickness.
Feet.

\t'ise formation:
Shale 40
Sandstone, rvhite, siliceous, compact S0
Shale,'nith local sandstone la5reis 40

^ - _Coal-Dorchester, commonl;i thin . . .

Gladeville sandstone:

.- Sandstone, brown, massive, with local shale bed. I00
1\ orf,on lormatton :

Shale, light drab, with a few thin sandstones. 80

^ Coal-thin in most places ...
bandstone. coarse, resistant, conglomeratic . . . 50
Shale. with sandstone lenlils locally, Two or three coal beds

neal middle of tlis shale (Ilagy horizon)...... 150

^ Coal-Splash Dam, thin in -osf plac"s
iSandBtone. coarse. resistant, forms ledges . 40
Shale,_Iocallv may he replaced by sand-stone 15

- ('oal-I'pper Banner, 4 feet oi more thiek
Shale. sandr'. rvith sandstone layers near top and bottom... t00

^ 
Coal-Loter Ban-ner.2 feet oi more thiek'in most plaees.

i5andstone_. coarse, forms c-onspieuous ledges . 40
Sha.le.san-dv.rvith many shalv a;d tne-gruiiea .ona.tonu iryur. I oo 1

^ 
('oal -Kennedv, thin in most placel . .... ...... iSandslone. coarse. resistant, forming conspicuous Iedges.. .. 40 

1

, Belorv surface: compiled from diill reeords...
Sandstone.g"d,:?"d.y sl-ale.. '..,......... tO i

^ Coal-Aily,_thin, locally absent . . ....... iSandstone and shale alteinating ll0
^ Co_dl-Raven, moderately thick, locallv absent.
Sandstone at top and bottbm separated'bv shale. lbO
^ ('oal-.Tarvbone, thiek in mosf places .:. . . . .

Sanrlstone above, shale below ... ..... 90Coal-thin in most places .

Sandstone and sandy shale .. fZO
Coal

T.ee format ion :

400-
470

%5-l
300 

|

700-
770

640

Sandstone, conglomeratic, resistant
Sequence of sandstone, shale and conElomerate rvith thin

coal beds
See well tog* 's tio',i S'i;, i,i;;; ii.''

90

500+
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General Section for Area Bc (Fi"g. 2).

Thickness.
Feet.

60+

100
30-60

30-60

60-100

60-100
30-60

30

| 220
I

75- 
|

100 J

40*80
where split into 2

30-50

l?t ril
I 60-230

0-35

+lD

350

50+

350-
400

IJrl
| 200- |

1265 |

)
l
I loo-
| 140
I
| il5-
) 275

Dlo-
700

4t5-
680

225-
300

875



GENERAIJ SECTIONS

General Section for Area Ca (Fia. 2).

Wise formation:
Sanclstone, white, rnassive, cliff-former

^,

Shale .

Coal-Clintwoocl
Sandstone, locally shaly near base

Coal-Iagle
Shale .

Coal-Blair
Sandstone, rvhite, ledge former .

Shale .

Coal-Lyons, split in places, l-3 feet thick
Shale, very sandi, wilh^some sandstone....

Coal-Dorchester, 2-4 feet thick .

Thickness.
X'eet.

50-r00

145

bU
bU

30
30

i;
IO

I00

I00

40

60

60

120

60

220

Shale, clayev and sandy
Gladeville sandstone:

Sandstone, coarse, light to brown, weathers to redrlish hue..
Norton formation:

Shale, yellowish drab, with 2 coals locally.
Sandstole, bufr, coarse, locally conglomeratic at base, thin

coal locally at base (Edwards horizon)
Shale, in part sandy, with thin sanclstone layers, one or more

thin coals
Coal-Splash I)am, l"-4 leet

50

450-
500

3r0

800-
850Sandstone, ledge former

Coal-Upper Banner, split in places .

Shale and fine-graineil sandstone 90-130
Coal-Lower Banner

Sandstone, buff, coarse, massive, ledge-former. 40
Shale, sancly, with thin-bedded sandslones, and with one or

two thin lenticular coal beds and one thin coal about 50
feet above base .. 180

Coal-Kennedy......
Sandstone, t nn 1o erry, c;;il;;;

conglomeratic in places, finer-g
Shale, sanclv, with thin beils of san<
Sandstone, fine-grained, resistant, l,

Coal-Aily
Shale, sandy for the greater part...

(-oa l- Ra ven

330-
400

50
5i-l
50

iio

r50

n0

I65

IU
l5

25

40
90

JO

20+
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General Sect'ion for Area Cb (Fig. g).

Thickness

wise formation: 
x'eet'

Sandstone, massive, reddish brorvn . 40

- _ 
Blair coal horizon, bed possibly not present.

thale with some weak lenticular'sandstone. B0
Dorchester coal horizon, bed present locallS thin. . .

Gladeville sandstone:
Sandstone, bufl to brown! coarse 60-80

Norton formation:
Shale, yellow to drab 60-100
Sandstone, coarse, granular .... 60
Shale with one or more sandstone horizons and t.lvo

400-
490

thin coals .. 140
Coal-Splash Dam

Sandstone g0-60
Coal-Upper eu"""r, tht;k ................... ....

Shale ancl fine-grained, thin sandstones..... 50-100
Coal-Lower Banner, persistent and locally thick. .

Sandstone, coarse, resistant .... 30
Shale and fine-grained, thin-becldecl sanclstone, rvith a

coarse santlstone bed near middle locallv f80

I
| 30-
J80

720-
760

Coal-Kennedy, thin in most places .

Sandstone, coarse, resistant, forms conspicuous ledges
Shale and thin nandstones ....

Coal-AiI5', thin in most places
Sandstone with some shale, coal bed near middle locally
Shale to sandy shale, rvith coarse, massive sandstone

Sandstone
Shale, sanrly, with coarse;;il-;;;; i" ;pil; p;;l ;r.l

lenticular sandstone in lor,ver rlart . .

Coal, thin in most places ........

' 
5d"
40

250-
320

600-
660

50

at base loca.lly . 50-70
coal-Raven

Sandstone 45-65
Shale, clayey, sandy shall i"".riy .....:........... b0-90

Coal-Jawbone, 2 benches 15-35 feet apart. .

100-
I20

95-
ttD

40-80

I25-185 250-
300

Shale, sandy 40-50
Lee formation:

Sequenc-e of shale, sandstone, conglomerate, and thin
coals.



GENERAI SECTIONS

General Section f or Area Cc (Fig. 9).

Thickness
Feet.

45

Wise formation:
Sandstoneshale ....:.:............:.. t?3 I

Coat-Clintrarcoa r'".i,"",';;;i ;;;i;;;d.. .. ...11.. f zao
Sandstone, Light drab to gray, compact, locallv I 

-

^ 
conglomeratic,.c'liff-fornier .....

^, 
UoaI-trlagle,_ variable in thickness

D[aJe and.sandstone, irregularly bedded. . . .. . 50_90( oar tn two benches, 20 to B0 feet apart. coal .l

variable in thiekness, Blair hori/on...... ....... I
Sanilstone, reddish brown, soft, granular...... 60 ffOO
Shale with coal in two benches 2b-40 feet apart. I

^,^" _l,pp". bench Lyons, lower bench Dorchestei A0-S0 j
uladevrtle sandstone:

Sandstone, reddish brournr compact, Iedge_
former

Nortonformation: "":" 60

Shale with one or two sanrlstone beds, blue
shale at base... fSO

_ Coal-Hagy, thin to thick..
Uandstone, buff, ledge-former, shale below..... 60_f00

toal-Splash- Dam, thin io thick, split inio
^ _2 benches locally .
San.dstone, bufl. medium_grained. Iedge_former 60_g0

^. 
Ll_oal-Upper Banner, ilrin, absent in nortb

Jhale . 40_90
Coal-Lower n""""r, irri" i"'ihi"k,' ;;r;;;

^ throughout most of area ..
sandstone, bufl, medium-grained g0
unare,anct shaly sandstone, locally conglomer_atrcnearbase.. .........175_lg0

.^ Coat-Kerrnedy, thin i; itl;k ..,..........
Sandstone. buff io Iight grav, massive, .onnio--eratie foward north, locallv slralv. "with

^- -Aily coal in lower half .......
Shale, dark . ... . .. .. . Zs

^ 
coat-Raven, po"inrj. ;;i ;;";;;;...... ... .......

isandstone, with some sand.y and clav sltales andthin coal near middle .... ....... ll0
^ Coal-Jawbone, 2 benches, 17 feet apart... ..... .
Sandstone with thin partings of sha"le and

_ ".hul{inlowerpart......... fbO
Lee loXmatlon:

r65
2t0

60-
t20 525-

620

I65-
2r0

27 5-
305

200-
240

205-
260

200-
280

400-
500

Sandstone, hard, grayish white, with thin part_
ings of shale and several thin coals: l6ngesof conglomerate throughout and locally

^ Jyy co_nglomeratic ............. 4Is
tiandstone, hard, grayish white, with lenses of

conglomerate in'lowest part; sp)it bv thin
shale_and sandy shale layers anrl wit"h coal
near oase ?55

Compare rvith dritl i"s S 
'B;; pi";;;'i*';;; i: '

qID-

830



+6 TIIN GEOLOGY AND COA], RESOURCES OF DICKTNSON COUNTY

General Section for Area Cd, (Fi'7.2).

Thickness
Feet.

100
140-200

shales, with thin sand.-

39-90

70-130

75-I00

470-
520

t
[ 1e0

l

27lr-
290

50-70

60-70

.. 90-110

205

475
50



GENERAL SECTIONS

General liection for Area Ce (I'ig.2).
Thickness

wise formation: 
-['eet'

Sandstone, white, massive, cliff-former 50
Shale . 50

Coal-Clint wood
Sandstone, locally shale at base ...

Coal-Eagle
Shale, rn'ith a thin bed of sandstone

Coal-Bla ir
Sandstone, white, ledge-former .

Shale, rvith thin beds of sandstone : . .. . . .

40
20

Coal-Lyons
Shale, sandy with sandstone beds .

Coal-Dorchester, thin and commonly split. . .

Shale, argillaceous .

Cladeville sandstone:
Sandstone, light brown, coarse .

Norton formation:
Shale, with locally one becl of'sandstone and a thin coal at

0ase
Sanclstone, bu{f, coarse, thin coal at base locally, and near

middle locallv
Shale, with irregular berls of sandstone, especially near top,

and with one or more thin lenticular coals.
Sanclstone, buff, coarse, massive

40

60

220

45
.;;

r00

Coal-Upper Banner, thick in most places
Shale and irregular beds of sandstone, mostly flne-grained,

locally a conspicuous ledge at top . . . .. 100-140
Coal-Lower Banner, thick in mosi places.

Sandstone, buff, fairly coarse, massive, Iocally thin coal at
base.. .. 40

80

60-r20

r60
30-60

420-
490

t50-
270

27 5-
350

300-
380Shale, sandy for most part, and fine-grained sandstone,

ledge 100 feet above base, one or two thin coals in lower
part ITO

Coal-Kennecly, thin
Sandstone, light"6utr, 

"".i ;;,";;';;d ;a"*iSandstone, light buff, very coarse and massive at top. . . . . . .

Sandstone and sandv shale with one or more thin coal betls
Shale, sanily for most part, with irregular becls of sand.stone

and several coal beds .. lI0-180
Sand.stone, grayish buff, fairly coarse . 40
Coal-Raven, thick locally.
Shale with irregular berls of sandstone and one or more thin

coal beds . ..... 130-215
Coal-Jawbone, thick

Sandstone, gray, quartzitic, very coarse anrl massive, con-
glomeratic locally .

Coal-Tiller, thick .

0-7 5

Shale and irregular beds of gray to buff, coarse, locally con-
glomeratic sanclstone, with a few thin coal beds... .... 140-250

Coal-loeally moderately thick .

Lee formation:
Sandstone, gray, compact, conglomeratic .....

Coal-thin, locally present .....
Shale ancl conElomeratic sandstone
The Lee formation continues as a sequence of conglomeratic

sandstone, shale, ancl thin coals.
See well logs, Plate X.

40-60
100

40

60



48 TI{E GEOLOGY AND COAL RNSOURCES OF DICKDNSON COUNTY

General Bection for Area Cf (Fig. S).

Thickness

Gladeville sandstone: 
x'eet'

Sandstone 60+
Norton formation:

Shale, light gray to drab .. 80
Sandstone, buff, coarse-grained . 30-90

Hagy coal horizon, coal not found .
Shale lvith sanclstone 70-90

Coal-Splash Dam, probably absent in most places.
Sandstone, buff, coarse, cliff-former

Coal-Upper Banner
Shale rvith some sandstore ..... 80-100

Coal-Lower Banner, not rvell-exposed . . . .

Sandstone, coarse to fine-grained ....... 20-40
Shale and fne-grainecl sandstone 170

Coal-Kennedy, moderately thick .

Sandstone, buff'to gray, coa"s", massive, conspicuous cliff-
former 30-70

Sandstone and shale 30-70

200-

50+

GEOLOGIC STRUCTURX.

METHOD OF REPRESENTATION.

lfhe position in which coal and other beds lie in a region in which
there are few sharp folds is most reatlily shorvn by means of structure con-
fsulg-linss drawn so that each one of them connects points at which
some easily recognizable reference stratum is at the same eievation. fn
pnrt of the county the llpper Banner coai bed has been chosen as the
reference stratum, and in another part where the Upper Banner is nearly
everywhere at a consiclerable depth beneath the surfice, little prospected

and probably poorly dereloperl, the Splash Dam coal bed has been usetl

280-
330

100

100

DI'
25
ID
25

300-
390r00

I20



GEOLOGIC STRUCTURE

as the reference stratum. This bed is about ?0 feet above the upper Banner.
tsy this method the direction of the dip and its magnitude in feet per
mile or other unit can be quickly ascertainecl from the map.

Another use of the structure contours is to show the position of the
outcrop 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 r(ennedy coal bed at some point on rnclian creek, the
elevation of the upper Banner horizon shown by the structure contours is
first noted. Then the distance between the Kennedy and the Irpper Banner
is ascertained by consulting the detailed descriptions of the Kennedy in
the rndian creek clrainage basin, the generalizeil sections in plate xrrr,
the general seciions, or a local section for a neighboring exposure. As the
Tlennedy is beiow the llpper Banner, this distance subtracted from the ele-
vation of the latter beil will give the elevation of the Kennedy. Bv turning
to the topographic map the Kennedy outcrop can then be located by noting
the position of the surface cdntour with the same elevation, or if the Ken-
nedy becl is below the surface, the depth to which it is necessary to clrill in
orcler to reach it can be determined by subtracting the elevation of the
Kennedy bed from that shown by the topographic map at that point.

The usefulness of structure contours naturally depends iargely on their
accuracy. 'rhere are so many possible sources of error in determining
the position of such contours that it is not maintained that absolute accuracy
has been achieved. rt is believed, howevdr, that inaccuracies of more than
50 feet in r,ertical clista'ce are very rare. Errors are most likery to be
made where dips are exceptionally steep, as along Pine Mountain, near
areas in which the rocks are faulted and buckied like those on Russell
tr'ork, anil in some other. areas.

DIP,

In the greater part of Dickenson County the strata clip gently 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 gov-
erned by a few large open folds, and is also locally morlified by short
low folds or wrinkles that are irregularly distributecl ariil whose axes trenil
in different clirections.

F0tDs.

Llicldlesboro syncline.-Essentially all of Dickenson county ries in a
broacl foid that is svnclinal, or concave upwarcl. This fold, named by
campbell the Middlesboro syncline, extends from a few miles northeast

+9
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of the county southwestward into Tennessee, being commonly 12 to 20 miles
broad, and lying between Pine Mountain on the northwest and a broaci

arch or anticline on the southeast. It fades out northeast of Russell Fork,
aniL is not recognized as a clistinct syncline beyond Levisa Fork in Buchanan
County.

The axis, or imaginary line toward which the strata on each sicle clip
ancl which connects the lor'vest parts of the syncline, corresponils closely
in position with the valley of Pound River antl is continuetl in the same

clirection 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 1,050 feet between the town of \Yilder just across the
county line in Russell County and the mouth of Cranesnest River, a

horizontal distance of 1512 miles. Northwest of the axis the dip is to
the southeast and gradually increases from the axis of the syncline where
there is no dip to about 33o near the top of Pine Mountain. The south-
east dips were produced in the formation of the great Pine Mountain
anticline clescribed below, and continue to the place where the Pine Moun-
tain thrust fault formed by the rupturing of the fold comes to the surface
on the northwest slopes of the mountain (See Fig. 3).

Sourwooct Mountai,n anti,cline.-The extreme southeastern part of Dick-
enson County is affected by a structure which is the reverse of a syncline,
the strata being convex upward, the rocks dipping in opposite directions
from a middle line or axis. The axis of the Sourwood Mountain anticline,
the name given to this structure, is a curved line having a general north-
south trend and terminates at both ends in faulted areas. The anticline
whrch rs about ? mr-les in length plunges slightly to the north and is slightly
modified by a very shallow cross syncline at its south end. The axis of the
folcl lies across the county line in Russell County and closely parallels
the county line, but a large part of the northwestern flank of the anti-
cline, which is 3 miles or more in .width, is in Dickenson County. The
strata on this flank dip to the northwest and rvest, averaging about 250
feet to the mile.

Pine Mountai,n anticline.-The Pine Mountain anticlinel extencls south-
vestrvaril from Levisa Fork in Buchanan County, forms the northern
boundary of the greater part of Dickenson and Wise counties, and con-
tinues onward into Kentucky. The arch appears first as a low dome just

1 Hinds, Henry, The Geology and Coal Resources of Buchanan County, Virginia,
Bulletin XVIII, Va. Geol. Survev, lgl8.
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\rrest of Lertsa Fork in Buchanan County. n'rom this dome it rises rap-
idly to the southwest, attaining maximum development a short distance
west of the Buchanan-Dickenson County line. Its axis passes through
Jane, on the county line, the middle part of The Breaks, and Skegg Gap.
In Buchanan County, and in Dicl<enson County east of Skegg Gap, the
auticlinal structure is.well ilefinetl, the great Pine Mountain thrust fault
lying to the north of the axis of the fold. West of Skegg Gap the anti-
clinal structure is obscured by the thrust fault which lies near the position
of the axis o{ the fold and replaces its north limb. I{owever the south
limb of the structure is well defined, the beds dipping steeply southeast-
warcl towarcl the axis of the Middlesboro sylcline. The dip near the crest
is about 33 rlegrees but decreases as the axis of the syncline is approached.

Near Levisa Fork each stratum is about 550 feet iower than it is at
Jane, 1,000 feet lower than in The Breaks, and 2,800 feet lower than at
Skegg Gap.

FAULTS.

In addition to the folds, faults have profoundly modified the structure
anil have exerteal a markecl influence on the economic possibilities of the
region. A large part of the potentially coal-producing territory of south-
'west Virginia 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
macle unavailable the coal beds in narrow zones within the coal field.

Pine Mountain fault.

The coal-bearing rocks of Virginia were thrust up over those in Ken-
tucky along the plane o{ the great Pine Mountain fault which comes to
the surface on the north face of Pine Mountain from Russell Fork into
Tennessee. The fault dies out rapidly northeast of Russell Fork, and on
Levisa Fork there is no trace of it or of the anticline from rvhich it de-
veloped. According to recent work by Keith and Butts, the fault is com-
pound in places, breaks having occurred on two planes, that are close to-
gether everywhere, and join in places (fig. g). The first effect of the tre-
mendous pressure from the southeast was probably the formation of a

sharply overturned fold, near the axis of which the faults 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 one of the faults ancl are only small remnants that have

51



E

O

AN
9-iE-

F..

Fl rri/*

o
O

c
(,_)

I;
h;

->
+E
v
-9

E(5

-



IiIRGINIA GEOI]OGICAL SLRVtr]Y PLATD XV

along fault line. At this point the re-
formation on the or,erlirlden side (right)
Perrnington formation of the overthrust

(A) Vier. of Skcgg Gap looking north
sistant basal conglomerate of the Lee
is ad.jacent to the l,eak rocks of the
side ( left) .

(B) Close jointing in sandstone near fauit trace at the mouth of Pound River.
Average space betrveen joints is 2 feet.

PLATE XV.-VIE\\IS OF RUSSELL FORK FAULT SHO\VING EFFECTS OF'
DISPLACETiIENT.
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cscapeal erosion. Tliese rocks, which overlie unclisturbecl strata of the
wise formation, are nearly vertical in places, and at one place 1/2 miles
west of Blowing Rock Gap are sefarated from Devonian black shale, brought
up by the secorrd fault, by overturned remnants of penni'gtbn share and
Newman limestone. The second fault was at a lower angle ancl carrieil the
rocks stili higher, so that now the iolver part of the Devonian black shale is
in contact rvith beds in the Wise formatibn.

'lhe 'ertical component of the thrust alonq the trace of the fault
in the northwestcnr part of Dickenson county is 5,000 to b,300 feet. rrr
The Breaks, thc vertical displacement is only 600 to g00 feet anil there
is no evitlence of overfolcling or of more than one fault. rt is probable
that one of the faults ends in the Russell Fork fault, z miles .rvest of .rhc
Rrea ks.

Russell Fork Fault.

By Crrnsrln K. \YnNru,onrrr.

Introtluction-'rhe rrature of the northeastern termination of tire great
overthrust block of the earth's crust, boundeil on three siiles by the pine
Mountain faulf the Hnnter \ralley fault, and the Jacksboro cross-faurt
of rennessee, has long been an unsol'ed problem to students of Appa-
lachian structural geology. Many geologists have noted the rather abrupt
ending near 'r'he Breaks of Big sandy River of the imposing barrier of
Pine Mountain and its repiacement to the northeastwarcl b3, the irregular
ridges ancl r'alleys of the unbroken coal fielcl, but the marner in which
the great anticlinal fold ancl the resulting thrust fault died out has not,
until recently, been satisfactorily solved.

In 1916 Hinds,l in his report on the clintwoocl and Bucu quaclrangres,
called attention to a zone of disturbed rocks nearl;r at right angles to flre
general lines of clisturbance in this region ancl extencling parily across the
trough of coal-rneasure rocks from Big A Mountain to Skegg Gap on
Pine Mountain. Hirrds attributed the disturbance in this zone to the same
forces that produced the Hunter Yalley fault on the southeast ancl the
Pine Mountain fault on the northwest, but he failed to perceive its sig-
nificance, for he thought it rvas limited to certain areas ancl dicl not extend
entirely across the synclinal block.

In April, 1920, M. R. Campbell, in charge of geologic work in this
coal fielc1 for the unitecl states Geological survey, called attention to the
possibility of the belt of disturbed rocks mapped by Hinds bei'g but
part of a continuous fault or zon€ of faulting from the Hunter valley

. . 'Hl,ld*, Henry,,The coal resources of the clintr.ood and. Bucu quadrangles, vir-grnra: \ lrgrnia Geol. Survey Bull. XIl, 'l016.
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fault at Big A Mountain to Skegg Gap in Pirre Mountain, anil the rvriter
lras requestetl to examine the region as carefully as the limited time at
his disposal rvoulcl permit, in orcler to establish tbe character ancl extent
of the movements that proilucecl the tlisturbance. The result of his exam-

ination was the establishment beyoncl much question of the presence of an

or,erthrust fault entirely across the great crustal block, thus showing that
it r's bounded on all four sides by overthrust faults and that it has moved

bodily to the northwest, a distance of many miles. The results of his
studies and their application to the mechanics of the problem o{ the over-
thrusting of this great mass of strata for at least six miles are here set

forth.
'l'he fault bouncling the crustal blocli on the northeast, t'hich, on account

of its general agreement with the course of Russell Tork, is here callecl the
Russell Tork fault, was mappetl in connection with coal investigations
carried on codperatively by the Yirginia Geological Surtey ancl the federal
tleological Survey. The areas mappecl as unclifferentiated bucklecl and

faulted rocks by Hincls,' in the Clintwood ancl Bucu quadrangles, t'ere
subjected to careful study by the writer to cletermine whether or not there
is a continuous break across the coal measures trough from the vicinity
of Big A Mountain to Skegg Gap, but in the trvo weeks spent on this
study there was not time to cover much of the area lying on either sicle

of this zone and the structure contour maps of the report by Hincls fur-
nished much ilata in compiling the sections shown below ancl in deducing
the amount of dispiacement.

The writer is indebted to I!I. R. Campbell for many helpful suggestions
anrl much assistance in the course of the study.

Hincls,2 in his report on the coal resources of the Clintwood and Bucu
quaclrangles, describes the structure of the northeastern end of the Mid-
cllesboro syncline in considerable detail. His stuclies hele and farther
northeast in Buchanan Countys have shown that the great overthrust fault
of Pine Mountain suddenly becomes very much less severe at Skegg Gap
and from there northeastwarcl the structure is essentially a low anticline
broken by a minor ovedhrust which clecreases rapidly in extent of thrust
ancl comes to an encl a few miles in Buchanan County. He consiilered
that the principal Pine Mountain over:thrust r'vas cut off at the northeast

'Op. cit.
'Hinds, Ifenry, Coal resourees of the Clintrvoocl ancl Bucu quadrangles: Virginia

Geol. Survey Bull: XII, 1916.
3Hinds, Henr5', Geology and coal resources of Buchanan County, Virginia: Vir-

ginia Geol. Survey Bull. XVIII, f gl8.
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end by the Skegg Gap fault which he mapped as far as Russell Fork.
Extending from this point southeastwarcl to Big A Mountain he has mapped
a number of narrow areas of faulted and buckled rocks which he describes
in some cletail and postulates lateral shearing rvith the southwest side
moving northward with some overthrusting and buckling against the north-
east side. He states that after this there was normal faulting along this
side in which the southwest sitle was downthrown. His eviilence for this
belief is not clear, and his several areas of disturbed rocks are separatecl
by areas in which he found no evitlence of movement.

Description of the Cumbedand, bloclc.r-The structure of the area con-
cerned in this paper has been described in considerable detail at many points
in papers by other geologists. It is not proposed to give here a thorough
description of the structure or topography but rather to point out briefly
their salient features.

The "remarkable quadrilateral block" whose southwestern extremity
was first recognizecl by Safford and clescribed in detail by Keith extencls
from the valley of Cove Creek in Campbell County, Tennessee, northeast-
wartl for 125 miles to the valley of Russell Fork of Big Sandy River in
Dickenson and Buchanan counties, Virginia. It is surprisingly unifoim
in width, averaging about 25 miles, is bounded on the northwest by the
Pine Mountain fault and on the southeast by the Hunter Valley fault and
the closely associated 

.W4llen 
Valley fault, which is developed only from

near Big Stone Gap southwestward. The southwest end is terminated by
the Jacksboro cross fault ancl the northeast end by the Russell Fork cross
fault to be described below in more detail. The general relations of these
boundary faults may be more clearly seen by reference to the map, figure
4 and to the structure sections, figures 6 ancl ?.

Fig. 5.-Outline diagram of Cumberland Block showing the bounding faults.

X'rom Norton, Virginia, northeastwarcl, coal measure rocks are exposed
at the surface throughout the entire width of the block; but from Norton
southwestward the block may be divided into two parts, that part lying

I This name is here appliecl for the first time.
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northwest of Stone and Cumberlanil mountains being synclinal in struc'
ture ancl composecl of coal measure rocks, whereas that part lying south-

east of these mountains is anticlinal in structure anil composed of rocks

of very much greater age. The syncline, which is now generally known

as the Middlesboro syncline, is a broacl, flat-bottomed trough at the north-
east encl of the block, but farther west in the vicinity of Dante an arch

appears which develops rapidly westwarcl into the Powell Valley anticline
that constitutes the southern part of the block. Both the Middlesboro
syncline and the Powell Valley anticline are characterized by steep dips
on the northwest limbs and gentle dips on the southeast limbs, as shown

in the sections. The erosion by Powell Biver and its tributaries of the
rising crown of PoweII Valley anticline accounts for the exposures of pre-
Carboniferous rocks in the southern portion of the block and the narrow-
ing of the coal measure portion on the north.

The topography of the biock is intimately related to the structure'
Pine Mountain throughout its entire length is a conspicuous barrier espec-

ially on its northwest face where at many points it rises in less than a

mile 1,000 to 2,000 Jeet above the streams which parallel it. For nearly
ninety miles no stream crosses it and in the entire clistance of L25 miles
not over half a clozen roacls afford difrcult passage from ohe side to the
other. Its crest is the resistant conglomerate of the l-,lee formation, which
marks the edge of the overthrust block. Cumberland Mountain ancl Stone

Mountain are composecl of the same formation, which is steeply upturnecl
in that part of the fold common to the syncline and anticline mentioned
above. Black Mountain and parts of Sandy Ridge are resitlual monn-
tains left in the dissection of the nearly horizontal coal measures. Big
A Mountain, accorcling to llinds,l is composed of resistant sanclstones of
the Rockwood formation, overthrust on the coal measures.

The surface features of that portion of the block within the coal field
are those of a maturely dissected plateau with sharp-crested ridges and
V-shaped valleys, for the most part without valley flats. The surface of
the pre-Carboniferous portion is rolling, with sinkholes in the limestone
portion and some, though not at this particular point very striking, alinea-
tion of ridges and valleys with the northeast-southwest trend of the Ap-
palachian sructure.

The Russell Foflc fwlt.-The RusseII X'ork fault d.iffers from the faults
which bound the Cumberland block on the other three sides in that it is

lHinils, Eenry, The geology antl coal resources ol Buchanan County, Virginia:
Virginia Geol. Survey Bull. 18, pp. 58-59, 1918.



rq5
a

,l @

x9
!
9.^

.-€
o_-
q9
P.i

?o

a-v

t'5oo:ro
6D-?

oy

.d rd
trR
a.igE
ao

<to
{.r

XF
ana

-jr',=.

Hd

;4.>,
;;X>
qe=
*^a

OE B
o 9(,
€ IUI

!v=

cl aH

il b'r -ov$
ouo+.F

SeE
f h06
?t4€
9Ud
.:jj @o

cD.X h

jgfl
bb

--g(t)

q

o

ti

AI6-l
h

"$,9-'l
I

&
.q--.
vl

L-a

Ot-

ts

U

3---U

--oo

al

L----oi--o!-
OHo-;-

J
&-.

g

al;

a
3_-

.r+_

o

'i5'



GEOLOGIC STRUCTURE

not a low-angle overthrust and that in it the greatest displacement is in
a horizontal direction with comparatively little vertical movement. rts
trace 1 is closeiy followed except at a few places by Russell Fork of Big
sandy River ancl even at those places it is marked by the alineation of
minor rlrainage lines or surface features which would not otherwise be
easily explained.

Erosion of crushed and weakeneil rocks along the fault trace has pro-
duced the low saddle at Skegg Gap ancl the sacldle in the point of the
spur west of Russell tr'ork and one mile north of B. M. I,Z?1, feet on the
geologic map accompanying this report.

From a point one-half mile upstream from B. M. 7,ZgZ feet.to B. M.
1,227 feel, Russell Fork flows in a course somewhat farther northeastwaril
than in adjacent parts of its course up and down stream. In the high
land which lies southwest of this part of the river anil northwest of the
village of Haysi are cut two short cleft-like hollows which are closely
aligned with the fault trace as locatecl to the north and south, and have
without doubt been determined by the presence of the weaker rock in the
zone of cleformation adjacent to the fault. one of these hollows enters the
river valley just at the railroad bridge east of B. M. 1,221 feet and the
other extencls from near Haysi south anil just to the west of B. M. 1,8g0
feet. These hollows are somewhat straighter and narrower than most
of the ravines of similar size which erosion has cut in the rocks of this
region, but their most distinctive characteristic is their location where they
cut off in part the nanow strip of high land between them and the river.
Taken together and with the other topographic features which show aline-
ment, they are very significant, and their locations are not to be explained
as accidental.

Between Mcclure River and Russell Fork, at the close approach before
they join, a low saildle in the spur owes its position to the weakness of
the rocks along the fault line. The very straight course of n'ryingpan
creek from elevation 1,311 feet to its mouth is cretermined by the fault
and it is interesting to note that this creek has a very slight fall in this
part of its course and its bed is graded for the entire distance with ripple-

59

1 "Trace" of a fault is here used in its mathematical sense of the line of inter-
section of one surface with another, i. e., the intersection of the fault plane with the
surface of the earth.

, 'zTher,rea crossed-by Russell x'ork fault is shown in deta.il on the Regina, Ky.,
and the clinfr'^^d and Rucu, va., sheets of the Topographic Ailas of tfre united
sta,tes.and publishect as Plate r, of this_report. Frequen"t, rif".enee l" -aae to points
on there m:rps in locating the features described.
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markeil sancl. Russell Fork leaves the fault trace at a number of points
and because of its cutting across the undisturbed and more resistant rocks
at these places is not so perfectly graded. But the .weakness of the dis-
turbed rocks close to the fault has apparently enabled tr'ryingpan Creek,
though a comparatively small stream, to grade its lorver course to the
temporary base determined by the rocks over which Russell Fork flows.

The main ]ine of the fault passes somewhat to the north of Abners
Gap; from elevation 7,421 feet southeast to the mouth of Carroll Presley
Branch it follows Russell X'ork for most of the distance, ancl thence south-
east to the point where it is truncated by the main overthrust fault; in
the north face of Big A Mountain its trace lies somewhat to the east of
the channel of Russell Fork.

A branch ieaves the main fault at elevation 7,424 feet, and extencls
northwestward along the course of Russell Fork to a point in Little Pawpaw
Valley about a mile north of Carnady Post Office, and is here named the
Little Pawpaw fault.

Along most of its course the rocks northeast of the fault aie hori-
zontal or nearly so anil undisturbed. The fault plane, or better perhaps
the planes of movemen! for the most part dip at high angles, ?5" to 90'
to the southwest. That there has been intense compression is shown by
the mashed condition of the shale and jointed condition of sanclstone on
the southwest side of the fault. At numerous exposures in the zone of
faulting, slickensicles indicate considerable vertical movement which has
resulteil in lifting the beds on the southwest above those on the north-
east displacing the coal becls by from 50 to 200 feet. Because of the
shearing which has brought anticlines into contact with synclines ancl vice
versa, it is difficult to determine the true amount of differential vertical
movement, but the essential point is that the vertical movement is slight
and that the hanging wall has moved up as a result of thrust. At, many
points there are.on planes other than those which bear the vertical slicken-
sitles, a series of horizontal slickensides trending closely in the direction
of the fault and usually these surfaces are rubbed and planed much smoother
ancl more nearly plane than the others, indicating that these surfaces
are the result of more extensive movement along the fault plane than
the other planes along which a slighter movement has taken place to accom-
modate the thrust in a direction lateral to the main Russell Fork fault
line.

At a few points, notably at Skegg Gap, the slickensides and planes of
movement within the zone of faulting indicate a combination of the main

61



62 TEE GEOLOGY AND COAL RTSOURCES OI'DICKENSON COUNTY

F ig. S.-Serial diagram showing history of the deformation and displacement of
the Cumberland Block. In sketch number 7 of the series is shown the present
condition in outline. The hea,viest lines show the structure in the sections
schematically. The lightest lines are the "sea level" lines of the sections
and the fault lines of the sections still referrins to sketeh 7 of the alpve series.
The solid. lines of medium weight are the present traces of the various faults.
The medium weight dotted line is an arbitrarv axis line, the position of which
is the same with"reference to the block in eacir sketch of the series.

In sketch I of the series the present fault traces are shown by the
light dotted lines of the backgrounrl 'and the present position of the axis line
by the light and straight d.otterl line. The then posilion of the fault traces
anil of the axis line of the block is shown in sketch I by the medium weight
solid and dotted lines respectively. The lighf "sea level" lines and fault lines
of the sections and the very hea,vy lines of the sehematic sections are the same
as in sketch 7. The arrows which point upward in the sketches indicate the

. rlirection of the ma,in thrust; the arrows pointing down ancl to the right a,t the
left-hand end of each sketch indicate the resistine stress of the buttriss south-
vr'est of-Jacksboro as described in the text.

The flrst sketch assumes the prior formation of the llunter Vallev fault. the
second shows some slight buckling of the southx'est end of the "block. The
third shows more intense buckling here. The fourth shows more intense buckline
ancl extension of the folding eastward along the line oI the Pine Mountain faulti
In number 4 a,lso is shown the beginning of the Jacksboro overthrust fault.
In number 5 this fault has extended.-far aiound the north side of the block and
the Russell X"ork fault has been initiated as a normal fault. Sketch number 6
shows further extension of the faulting and only a small corner of the block
near the northeast corner remains attached. .In sketch 7 this small atLach-
ment is broken anrl the block has been thrust into its present position. The
relative movement of the block at different stages has been shown bv the
gradual migration of the heavy dashed axial Iine toward its final positibn as
shown by the light dotted axial line of each sketch.



I

i\;\:
I

\ I-
1"'/ 

--+:j!1"'

I

.[
r ---T---
\-/
"",'f

I
I

I

Fig. 8.-Serial diagram showing history of the deformation and displacement of the
Cumberland Block.



GEOLOGIC STRUCTURE 63

southeast to northwest thrust with the side or southu'est to northeast thrust,
mal<ing the direction of movement a resultant of the two. The sricken-
sided sur{ace here shorvs the resulf of pronounced movement and the white
quartz pehbles which are so numerous in the Lee forrnation are planed oft
flush with the matrix. rt is important to mention that a short clistance
northrvest of Abners Gap there $ras seen the most abundant eviclence o{
movement in the ma,shing antl crushing of shale in a fine exposure and
that here the slickensides i'dicate movement at an angle of 45" to the
horizontal in a due north direction. At this point the fault trace is more
nearly athwart the main direction of thrust and here, if anywhere, woulcl
be expected eviclence of strong overthrust.

rn the Little Par,vpaw fault, there rvas seen little inclication of shearins
but abundant evidence of compression ancl slight overthrusting.

M ech0,nir:s.-'r'he history of the deformation is conceivecl to be as
follows : The rocks of the cumberland block were subjectecl to strong lateral
compression applied from the southeast. The thicl<er seclimentary rocks
r,vest of ,a (Fig.5) seem not to have yielded as did those to the cast, ancl
acted as a buttress against rvhich the rocks to the east were deformecl. The
compressional stress was much more intense at the Tennessee end of the
block and the first result of the stress rvas the foliling of the poweil \raley
anticline ancl of the lateral anticline which later broke and formed the
Jaclrsboro cross fault. Befween a and B Keith 1 found evidence of this
now broken anticline which was the result of deformation of the rocks
orf the cumberland block against the more competent buttress on the west.

After the Porvell Yaliey anticline had been in large measure formed
ancl the Jacksboro cross anticline had probablv reachecl its full develop-
ment, the stresses were then transmittecl across the block and yielding
farther northwest resulted in the folcling of the rocks into the pine Moun-
tain anticline. It is probable that b;' this time overthrusting and shearing
to the rorthwest had commencecl at the southern end of the Jacksboro
cross anticline, for the mor-ement of the roclcs of the porvell Valley anti-
chne rrorthwestrvard diffcrentially r.ith respect to the nearly unclisturbed
rocks on the r'r'est had already been very consitlerable. with the continuecl
crumpling of the Pine Mountain anticline, the Jacksboro cross fault de-
veloped progressirely toward the northrvest, and, rvhen it reachecl the then
position o{ the corner c of the block, initiatecl the great pine Mountain
fault.

lKeith, Arthur, U. S. GeoI. Survey Geol. Ailas, Briceville folio (No. BB), f896.
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'Ihere had by this fime been consiclerable skewing of the entire block
rvhich rvas pivotecl at or near its north corrrer wiih the result that the
corner of the block at ,,{ had been thrust more extensively on the rocks to
the rvest than hatl the corner at C. The overthrust to the v,est in the
Jacksboro cross fault is, however', belicved to be only the smaller move-

ment incidental to the slrerving of the block, 'n'hile the main movement
in this fault rvas the shcar:ing by which the blocli to the east ntot'ed several

miles to the northwest. It is not bclier-ecl that there was in the original
stress auy clistiiLct southrresteliy c:onponent, but tire Jacksboro thrust is
r:onsidercd to be soleil, the result of the twisting of the block.

The Pine Mountain fault is compountl at C, corrsjsting oI four distinct
overthrusts, but becomes more simple northeastwarcl. The faulting which
commenced at the southrvest iLevelopecl proglessir.ely torvarcl D as the stress

continued, but naturally the total r.lisplacement r.as less at I) than at C.

It seems likely that there 'w'as some slight clisplacenent beyoncl Skegg Gap

and into Dicl<enson County along the Pine n'Iountain fault before jt r,vas

intersectecL by the Russell Folk cr:oss fault.
In follorvirrg chronologically the developmeut of the Jacksboro-Pine

Mountain line of faulting the Russell Folli cross fault was temporarily
omittecl. 'I'he history of its clevelopment is correlatecl with the events

describccl a.bor,e as follol.s: Only after there had been considerable develop-

ment of the Pine Mountain anticline at C, and some shearing along the
Jacksboro cross {ault, $.as the skerving of the Cumberland block felt at the
northwest end. Its first expression was the development of a tension or
normal fault starting at I anil extencling torvarcl Z vith continued tivistiug
of the block.

The presence of the I-rittle Pawpaw fault, rvhich appears to be pri-
marily the result of such tension incident to twisting, leacls to the beiief
that the point, or, perhaps more correctly, the area of pivoting, was some-

what to the north of -8. On the other hand, eviclence of somewhat more
pronounced compression along the fault from D,part of the distance tuwarcl
E, seems to indicate that compression was even at first clominant in that
part of the line. It seems therefore probable that the region of pivoting
is located between D and Z but somewhat nearer the latter.

After the extension of the Pine Mountain fault beyond Skegg Gap

and the extension of the Russell Tork cross fault beyond E as a normal
faull the accumulation at the northeast enil of the block of the northwest-
r,varcl treniling stresses, which hacl long been operative at the Tennessee end

of the bloclc reachecl the critical noint ancl the northeast enal was broken
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loose along the line largely determined by the pre-existing normal fault.
The line of this break intersected the Pine Mountain fault at Skegg Gap,

stopped further movement in that fault east of that line, ancl perrnitted
the Cumberland block to be thrust not over two miles northwestward at

this end. Since the Russell Fork fault line forms an angle of over 90o

with the line of the Pine Mountain overthrust, the overthrusting of the

east end of the block brought about compression along the whole extent

of the Russell Tork fault, reversing the condition of tension which. pro-
duced the normal fault and producing overthrusting ancl consitlerable

crumpling of the shale and crushing and jointing of the sandstone adjacent

to the fault plane. The net amount of overthrust is very slight, probably

at no point reaching 500 fee! and the rocks on the southwest side of the

fault are nowhere or-er 250 feet above those on the northeast. The shear'

ing loose of the northeast enal of the block, its overthrust along the already

established Pine Mountain fault ancl the compression ancl slight thrusting
along the Russell Fork cross fault were the closing events in the history
o{ the Cumberland block as a unit.

There are many especial features rvhich are particularly iu accord with
this interpretation of the movement of the Cumberland block as a pro-

gressive skerv with final release of the east end. The skewing of the south-

\vest encl of the block first with the Skegg Gap corner remaining longest

in place explains admirably the otherrvise anomalous facts of rather strong

overthrust in the Jacksboro fault the trace of which is nearly at right
angles to the trace of the Pine Mountain fault and of only slight over'
thrust and more restricted compression in the Russell Fork fault with its
trace at a much greater angle with the main overthrust.

The stronger clevelopment of the Powell Valley anticline and" the pres-

ence of the \Yallen \raley fault only at the southwest are also strongl3' in

accord with this suggested. interpretation.
.Ihe greater intensity of stress implied by the compound character of

the Pine Mountain overthrust at c and the probable development of the

Powell Valley anticline before the rocks of the block were competent to

transmit the stresses to the Pine Mountain fold, which later broke in a

fault, point strongly to the initiation of the faulting at the south end of

the Jacksboro closs fault to allow the necessaly shortening of the strata

on the northeast side of that fault. The four faults as interpreted by

I(eith, ancl corroborated by the displacement of the north limb of Powell

Valley anticline in the Briceville quadrangle, give clear evidence of a move-

ment of at least ten miles to the northwest. At Skegg Gap the evidence

cloes not indicate or.er two miles of overthrust at the most'
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In the clevelopment of this stutly, a few computations have becn made,
based on extremely general and only very approximate assumptions rvhich
are given below. Ther'r value is solely to indicate orclers of magnitude and
it is hoped that they may serve to r.isualize the immensity of forces in-
volved.

Force to shear and force to thrust.

ASSUMPTIONS.

Bloclc 125 miles x 25 miles ar/rmile.
Density 170 lbs. per cubic foot.
Coefficient of friction, mcan between rough and smooth granite, .60.
Shearing strength 200 pounds per square inch.
Average extent o{ overthrust, 6 miles.

RESULTS.

n'orce to shear blocl< loose over entire area :25 x 10 1a pounds.
n'orce to move biock against friction on horizontal plane :23 xI0!"

pounds.

\\rork done in moving block 6 miles at angle of 5" : 85 x 10'n
foot pourids.

Equivalent to 420,000 horsepower working for'100,000 years.
Estimated coal irr block : 50 x 10 ! tons.

The burning of this coal woulcl produce power enough to move the
block 2.2 feef assuming the usual engine efficiency. It has actually moved
arr average of at least 6 miles.

It is especially interesting to note that the force required to shear the
block loose over the whole area is oniy about one-tenth of that required to
produce motion against the resjstance of friction. Since both forces are
proportional to area, and only one-that of motion agailrst frictic'n-pro-
portional to thickness, we find that for a block of any area and of a thick-
ness of 28? feef accorcling to the conditions assumed, the shearing force
is just equaled by the force to overcome friction, anil as thickness is greater
than this amount the latter force is greater in proportion. It is evident
then that in the case of most faults the motion of the rock involvetl against
the resistance of friction is more impressive than the production of the
break which separatecl the rocks.

Other Mouemerzls.-Durinp; the movements tlescribecl above the weaker
rocks, particularly the shales, har.e been affected, so that many exposures
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show steep and irregular dips in localites in r,vhich all the more massive
sandstones and most other beds have only the very gentle dips that char-
acterize the greater part of the coal field. Movement has taken place in
sevetal coal beds also, so lhat the coai is crushecl and fractured . and
in places mixed with slickensided shale fragments to form "rash." Move-
ment along the Kennedy coal bed and the rocks immecriately over it has
been especially common in the area south ancl west of Russeil Fork, the
coarse, massive sandstone beneath the coal forming a comparatively im-
movable stratum over which rode the thin-bedded rocks abor,e. parts of
the Jawbone and partings in other coal beds are similarly affected, espe-
cially near faulted areas (Pl. XII).

Normal faults are uncommon but are not unknown. AII those observetl
are small, the betls on the clownthrow side having been dropped only a few
inches to 30 feet below their normal position.
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ECONOMIC GEOLOGY

GENERAI DESCRIPTION OF COAL BEDS.

. INTR,ODUCTION.

Dickenson County contains many lrecls of high-grade coking coal, the

quality of which will be described mole completely in anothel part of this
report. At least thirteen of these beds are minable in one or more local-

ities under present commercial conclitions, though no bed is strfficiently

thick at all localities to compete with thicker beds 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 gleat quantity of coal that will
form an important reserve for the near and distant future.

'I.he thicknesses and general characters of each coal bed have a wide

range, even in neighboring localities. only the most complete antl thor-
ough prospecting can determine the exact possibilities in aclvance of

mining, alrl such detaited prospecting has been undertaken in only about

a fourth of the county. In addition to the differences in the tonnage per

acre of a becl or zone from place to place, another factor of uncertainty

arises {rom the fact that many beds split into two oI mole benches where

shale partings thicken considerably. very few exposures show more than

3 feet of coal without partings half an inch or more thick, the most com-

mon being shale or hard clay. The term "rash" is locaily applied to an

intimate mixture of coal ancl shale, in many places contorted and slicken-

sided by movements along the bedding planes. Thin layers of bone ancl

also of cannel form parts of some coal beds.

The thicknesses of coal, the distances between beds, and other eco-

nomic factors are described by drainage basins in a succeecling section

of this report. In this place only brief summaries of the characteristics

of each bed will be given. The distances between coal beds usecl are

averages only, ancl will not apply exactly to aII parts of the quadrangles.

Maximum and minimum clistances are given in the detailed descriptions

by d.rainage basins, in the genera,l sections, and in the columnar' sec-

tions (PI. XIII). Many local distances are shown in the loca] sections.

COAL BEDS IN TEE I,EE FORMATION.

The Iree formation is fully exposecl in this county only on the south-

east slope of Pine Mountain. No economically important coal becls were
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found in the formation though exposures are poor and some fairly thick
beds might have escaped notice. The fact that with the exception of a

32-inch bed that has been mined in a small way one-hal.f mile south of
the State line, only thin Lee coals are present in The Breaks, where most
of the Lee is clearly exposed, indicates that there is very litUe minable
coal in the formation in at least the northern part of the county. A num-
ber of Lee coal beds are shown in the drill records of the Clinchfield Coal
Corporation (PIs. IX and X), but their thicknesses have not been maile
public.

fn 'Wise, 
Iree, ancl Scott counties, Virginia, where the Iree is exposecl

in a large area, it contains a number of coal beds that are thin in most
places and a few that are fairly thick in small districts. About the same
condition probably prevails in the south half of Dickenson County. Rocks
equivalent to the Lee in the famous Pocahontas field, about 40 miles east
of Dickenson County, include very thick and pure coal beds. These coals
thin to the wesf however, anil the places of some o{ the most important
beds are taken by thick conglomerates in at least part of Dickenson Colrnty.

COAL BEDS IN THE NOR,TON FORMATION.

TILLTII COAL BDD.

Although there are coal beds in places in the lower 200 feet of the
Norton formation, the lowest coal bed of much commercial importance is
the Tiller. The rocks in this zene are alternating shale and sanclstone

with no striking characteristics, though an exceptionally coarse and locally
conglomeratic sanclstone lies a few feet below the coal. The Tiller bed
is exposed only along Indian Creek and its tributaries, along X'ryingpan
Creek near Bucu, and in the southern foothills of Pine Mountain. The
narne Tiller was applied by Stone in his report on the coal resources of
the Russell Fork basin to the thick coal becl on Indian ancl Cane creeks.
As the upper part of this thick bed 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 concealed beneath the surface in much of the
county, it may be safely estimated that it is a minable bed containing
about 4 to 6 {eet of coal in the southeastern part of Dicl<enson County.
It will probably be mined on a large scale in the near future, anil a be-
ginning has already been macle at the "slope mine" of the Clinchfield
Coal Corporation on Ifurricane Fork, a short distance southeast of the
county. In a strip of country extending southeast from Bucu the Tiller
is united with the overlying Jawbone coal to form a very thick bed. Ex-

69



?0 TIIE GEOLOGY AND COAL RESOURCES OF DICKENSON COUNTY

posures in the southern and central parts of the Indian Creek drainage
basin show ? to 15 feet of minable coal in the combined beds, though part
of it is somewhat impure. The Tiller contains a parting that jmpairs its
value on Russeil Fork, antl thins to the north to about 30 inches on Levisa
Fork beyond the county. No coal was found at the horizon of the Tiller
becl on Pine Mountain or in The Breaks, indicating that it thins to the
uorthwest ancl perhaps also to the west from its exposures near Bucu.

JAWBONE COAI] BED.

The Jawbone coal bed commonly lies above a coarse, quartzose, locally
conglomeratic sandstone that separates it from the Tiller, the distance
betr'veen the tu.o coals being 100 feet down to almost nothing. The bed

tal<es its name from Jawbone Holiow, a tributary of Bull Run between
Virginia City and Banner in the Coeburn quadrangle. It has been calletl
in private reports on the upper Irevisa Fork drainage basin the Ratliff
coal bed. The Jawbone is exposeil in Dickenson County in the same local-
ities as the Tiller and, as mentioned above, is united with the Tiller in
places in the southeastern part of Dickenson County.

The Jawbone makes its best showing where it is united with the 'filler
bed. It is probably also thick in other areas in the southeastern part of
the county, as it includes 3r/2 to 8 feet of somewhat impure coal in ex-
posures on Hurricane Fork a short distance southeast of the county herein
descrihed. The coal thins to the north to less than 30 inches on Levisa
Fork. Drill records show that it is a persistent bed in the central and
rvestern parts of the county and it may be minable in places. No coal was
noted at the Jawbone horizon at its exnosures on Pine Mountain or in
The Breaks.

RAVEN COAI, BED.

The Raven coal is about 340 feet above the Lee formation and 140 feet,
more or less, above the Jawbone bed. The name "Garden Hole" was given it
by the prospectors of the Clinchfiekl Coal Corporation from exposures at the
Garden Hole on Russell Fork, near The Breaks. 'l'he bed is probably
the same as the "so-called Imboden" of Campbell's reports on the Bristol
quaclrangle. It is exposed low down in the principal valleys in the extreme
southeastern part of the county and along the foot of Pine Mountain.
The bed is under a ledge-making sandstone in some localities and over
one in others, and this fact, combined with the presence of other coal beds

not far above it makes identification of outcrops uncertain.
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The Baven becl is less than 3 feet thick nearly everywhere and less than
2 feet in most places. IJnder and near Sandy Ridge 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, and 1 to 6 feet thick in antl near
The Breaks.

AIIY COAI, 3ED.

There are in places several coal beds in a zone 200 feet thick above the
Raven bed. These beds are almost everywhere less than 3 feet thick
ancl are thinner in most exposures. The name Aily, from a post-office

on Irick Creek of Russell X'ork, has been applied to what appears to be

the most persistent and in most places the highest of these becls. The
Aily is about 500 feet above the Lee and 160 feet above the Raven coal.

It appears in many of the drill records of the Clinchfield Coal Corporation,
but is generally less than 2 feet thick in most of its exposures, even in those

near its type locality. It is locally minable uncler present conditions in
small areas.

KENNXDY COAL BED.

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

the Kennedy or 'Widow Kennedy in the mining district a short clistance
south of Dickenson County. It has yielded considerable coal at shipping
mines at Dante and elsewhere, but has not yet yielded much prolit to the
operators and is not now extensively mined. One of its most markecl char-
acteristics in the region south and west of Russell Fork is its generally
crushecl conclition ancl great irregularity in thickness, however in the
Levisa Fork drainage basin east of the county, where it is called the Har-
ris bed in private reports, the coal is clean and as regular in thickness as

any other bed. The characteristic sandstone lying just beneath the bed
had already been rlescribed..

The Kennedy contains a large aggregate of coal in the southerzr half
of Dickenson County in a bed which ranges from a few inches to 10 feet
thick within short distances. It thins to the northwest ancl is probably of
only slight thickness along the foot of Pine Mountain. In the southeastem
part of the county the bed is less than 2 feet thick, except locally, in most
parts of the Russell Tork and Clinch River drainage basins. Its thickness
is slightly more than 3 feet along part of Fryingpan Creek.

ry1tl

I
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I,OWER BANNER COAI, BED.

A bed about 200 feet above the Kennedy and 800 feet above the I-iee
formation is widely known as the Lower Banner in the mining districts
in the general region of its type locality at Banner, on the Norfolk and
Western Railway. On upper Levisa Fork in Buchanan County the same
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bed has been called the Cary by private investigators. This coal is ex-

tensively mined at Wilder just southeast of Dickenson County, and at
Dante, a short distance south of the county. Irike the Kennedy, the
Irower Banner overlies sandstone, but the sandstone is much thinner and
less conspicuous on hillsides. The strata from the Kennedy to this sand-

stone and from the Irower Banner to the Upper Banner coal are shale

and thin-bedded sandstone in most places.

The Lower Banner is minable, even under present colnmercial con-

ditions, in several areas (see fiS. 9). One of the best is uncler ancl

in the vicinity of Sandy Ridge from Coon Branch of Open n'ork east to
Cane Creek, where the average thickness of coal is 3 to 5 feet. In the
greater part of the county it is exceptionally free from partings. The
Lower Banner is about 3 feet thick in several small areas and 2 to 3 feet
in many places. It is a very persistent bed, though locally thin, in most
of Dickenson County.

UPPIR BANNER COAL 3ED.

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

beds in southwest Virginia, and is extensively mined at .Wilder, 
Dante,

Toms Creek, and elsewhere. The mine at Wilder is beyond the limits
of Dickenson County; however, its workings extend northwarcl beneath

Sandy Ridge into the county; also one of the largest mines near Dante
ancl another near Toms Creek likewise extend northward under Sandy
Ridge into the county. The average distance of the bed above the I-,ower

Banner is 100 feet, and above the Lee formation it is about 900 feet.
There are shale and thin-bedded sandstone below the coal and a ledge-

making, coarse-graineil sandstone 20 teet or less above it. One of the
most marked characteristics of the llpper Banner is the persistent sand-

stone parting less than 2 inches thick in the upper half 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 ter-
ritory und.er and near Sandy Ridge from the southwest part of the county
east to I-,ong Ridge, where the bed contains coal averaging 4 to 6 feet
in thickness with only thin partings. Another is on both sides of McCIure
River north of Big Branch, extending westwa.rd to and beyond Cranes-

nest River and eastward to and beyond Lick Creek. In this area the
average thickness of coal is 4 to 5 feet and partings are thin. fn smaller
areas on the west side and at the head of Fryingpan Creek the bed is in
similar condition. Outside these districts, which are shown in Figure
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10, the llpper Banner is split into two or three benches by a thick-
ening of shale partings above and belo.lr' the thin sandstone parting. These
benches are so widely separated that they can not be mined as one bed,
and commonly so close that only one can be utilized. In places one or
the other of the separated benches contains 2 to 4 feet of coal. The Upper
Banner is thin, even absent in places, in the rvestern part of the county.

SP],ASH DAM COAI BED.

The Splash Dam bed, 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 formation. It is prob-
ably the same as the Wilson bed of private investigafors in the upper
Levisa Fork country in Buchanan County, though slightly lower than
a bed that has been cailed Wilson on Prater Creek. It lies a few feet
above the sandstone directly above the Upper Banner, which is a con-
spicuous cliff-former along Levisa Fork and elsewhere. The rocks above
the coal differ from place to place, being chiefly shale in some localities
and coarse sa.ndstone in others.

CoaI appears at the Splash Dam horizon in many localities, but it is
Iess than 30 inches thick in some places and is split into thin benches
in many others. Jt 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 Iryons Fork of Cranesnest River. It is a more or less uniform
bed averaging 3 or 3t/2 feet in thickness in the northeast part of Dick-
enson County, ancl is thicker farther northeast, on Bull and 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.

IIAGY COAI, BED.

A bed here nameil the Hagy, from exposures neal Hagy School at
Leemaster and in the mine of Mr. Ilagy on Trace Fork of Prater Creek,
is about 100 feet above the Splash Dam ancl 1,0?0 feet above the Lee
formation. Northeast of Russell Fork it commonly has a coarse sand-
stone directly underneath. rts identification in the southern part of Dick-
enson county is somewhat uncertain, but it is probable it there lies only
a few feet below the coarse sandstone that is near the top of the Norton
formation. It may be the same as the Edwards bed of Campbell, which
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he tentatively correlated with the true Imboden bed of the Big Stone
Gap coal field. The Hagy is 2 feet or less thick in most places.

NOBTON1 COAI BXD.

In the extreme southwestern part of Dickenson County a thin coal is
found directly beneath the Gladeville sanclstone, that thickens to'uarcl the
southwest and is extensively mined east of Wise in Wise County. This
coal bed, known as the Yellow Creek, is renamed Norton. Its outcrop
occurs along Lick Fork in which region it is too thin to be rrorkable, being
everywhere less than 3 feet and generally less than 2 feet in thickness. It
is apparent that this becl possesses little value as a coal resource of Dick-
enson County.

COAL BEDS IN THE.WISE FORMATION.

DORCHESTTR' COAI BED.

The Glamorgan (Dorchester) coal, named from mines at Glamorgan in
Wise County, is'about 1,305 feet above the top of the free formation, ancl
less than 25 feet above the Gladeville sanclstone. The name of this coal
bed is here changed from Glamorgan to Dorchester.

Coal is persistent at the Dorchester horizon but in many localities is
not mote than 2 feet thick. Between Clintwood and Pounil River ancl in
Ure northeastern ancl southeastern parts of the county, the aggregate thick-
ness of coal benches is 2 to 4 feef, but one or more detrimental shale part-
ings are also commonly present.

IYONS COAI BED.

A bed that is about 60 feet above the Dorchester in the southwestern
part of Dickenson County is here nameil the Lyons, from a post-office on
Big Ridge. It is separated in most places from the Dorchester by shale,
and, in the western part of the county, lies under a rather thin but con-
spicuous r'vhite sandstone that has already been mentioneil. rn places
the Lyons ancl Dorchester beds are so close that it is difficult to dis-
tinguish the former from a split of the latter. The r,yons is too thin,
except in a very few small areas, to be mined on a large scale, but can
be utilized for local fuel supplies.

BI/AIR COAIJ BED.

The Blair becl, so named by Butts from exposures on the Blair prop-
erty on rndian creek, w'ise county, is about 80 feet above the Dorchester,

'tD

,, :1.. reasons given in the Wise County, Virginia, coal report (in preparation),
tlle.rolrowrng c_lrang_es-_in names of coal beds have been adopted by the state and x'ed-
er:rl Surveys: X'or YeIIo.w Creek, Norton; and for Glamorgin, Dorchester.
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and is separateal from the Lyons bed chiefly by the white sandstone over-
lying the latter. Locally in the northeastern part of Dickenson County
the Blair is in two benches, separated by 30 feet or less of shale. The
bed contains 2 to 3 feet of coal in the Clintwood district. Nearly every-

w'here, however, there are several shale partings interbedded with the
coal.

4-',-
I

Areas urdelainE
E{le

X'ig. f0.-Sketch map of Dickenson County showing a,reas in r'vhich the Upper
Banner and Eagle beds contain 3 feet or more of minable coal.

Explanalion
blr 5-fi=t'or more of minable coal.m

Upper Barmer



GENERAI DESCRIPTION OF COA], BNDS

EAGLE COAI, BED.

A coal bed that lies about 125 feet above the Dorchester bed has been

tracecl to War Eagle, West Virginia, 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 Virginia Geological Survey, and the
name Eagle is used here. The bed is overlain by coarse gray sandstone
that makes conspicuous cliffs from Russell Forl< northeast into Kentucky
and 'West Virginia, making one of the best stratigraphic markers in the
entire Pottsville group. The sandstone thins between Russell Tork and
Clintwood, but may still be identified near the county seat. One of the
peculiarities of the Eagle near Russell Prater in Buchanan County and
Barts Lick creeks is a local development of a thin sandstone parting, almost
identical in appearance with the one that is characteristic of the Upper
Banner becl.

'Ihe Dagle in places is thick, but the thickest section of the bed unclerlies
only rather small areas near the ridge tops (see fig. 10). In the north-
western part of Dickenson County the average thickness of coal is 4 to
5 feet. It is about the same on anal near Flat Spur and nearly as thick
in small areas near Clintwood, but is thinner elsewhere.

CLINTWOOD COAI BED.

The Clintwood bed is 200 feet above the Dorchester ancl only a few
feet above the sandstone cap-rock of the Eagle bed. In most of the county
it is overlain by nearly 200 feet of shale ancl inconspicuous fine-grained
sandstone, but along the western border it has a thin but conspicuous white
sanclstone cap-rock.

The Clintwoocl is remarkably thick in the west-central ancl western
parts o{ Dickenson County, anil contains 4 to 11 feet of coal in small
areas near Clintwood and Darwin and an outlier on Big Ridge (see fg.
9). The bed thins north ancl northeast of Clintwood. The horizon of
the Clintwood was founcl on Flat Spur anrl high in the ridges in the
northeastern part of the county, but no coal was seen. The coal is present
and fairly thick in the Hurley quaclrangle, Buchanan County, a short
distance northeast of Dickenson County.

CAMPBEI,I, CREEK OR I,OWER BOILING COAL BND.

'Ihe Campbell Creek bed derives its name from exposures on Campbell,s
Creek, a small branch of Kanawha River in Kanfiwha County, 'West Vir-
ginia, and has been traced to the Virginia bounilary on Tug Fork by the

ryry
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West Virginia Geological Survey, anil thence into the Bucu quaclrangle by
Hinds. It is about 270 feet above the Clintwood bed and lies between
thick beds of medium-grained sandstone. It was called the l-.iower Boliing
coal by Butts in the Pound quadrangle and, as mentioned in the state-
ment of correlations with adjoining areas, is knornrn under several names
in Pike County, Kentucky. The bed is present only in the western part
of Dickenson County, west anal southwest of Clintwood, where it is found
high up in the ridges. I,ocally it develops a thickness of over 3 feet ancl
is workable.

UPPER BOLIING COAI BED.

The Upper Bolling bed lies from 20 to 40 feet above the Lower Bolling,
and 290 to 310 feet above the Clintwoocl bed. Like the Lower Bolling
the name was applied by Butts to this bed in his work in the Pound quad-
rangle because it was being extensively worked by members of the Bolting
famiiy at several places in the southwestern part of that quadrangle. The
bed is found in Dickenson County in the same localities as the lrower
Bolling, and in most places where it is found it is thick enough to mine,
ranging from 3 tn 4 feet, or more in thickness. The Upper Bolling has
been called the "Five-foot" coal.

DETAILED DESCRIPTION OF COAL EEDS.

M3THOD OF STATEMENT,

In this region the construction of railroails 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 beds. It has been cleemeci aclvisable, therefore, to treat
each of the principal drainage basins separateiy. Each coal bed in each of
these basins is described separately, beginning with the lowest, and its
outcrop is traced along one side of the major stream, including tributaries
on that siile, ancl back along the other side. A brief summary of the
stratigraphy, structure, and principal coal resources of each basin is given
in a geologic outline, and summaries of the principal points of interest
concerning each coal bed are given at the beginning of the description of
that bed.

A number is given to each measureil coal exposure and its location
shown on both the geologic and topographic maps. As the numbers are
assigned in the order in which the exposure is mentioned in the tpwi ir



DETAIIED DESCRIPTION OI' COAI, BXDS

is easy to refer from the maps to the written descriptions. {Jnless other-
wise stated, all measurements were made by the geologists who have worked
in the several parts of the county.

?he elevations given are not all of the same degree of accatacy ancl so

certain s;.'rnbols are used to show the method by which they were obtained.
Those marl<ed B rvere taken with an aneroial barometer antl may be sub-
ject to conection. Those with an S lyere cleteirnined by topographers of
the Ilnitecl States Geological Survey r,vith stadia and dip angles, and those
with C. C. C. are on transit lines of the Clinchfield Coai Corporation. The
symbol H. L. indicates that an elevation was obtained by handJeveiing
from neighboring stadia or transit stations.

Many measurements of coal more than 30 inches thick are shown in
graphic sections and also described in the text. The numbers at the sides
of the graphic sections indicate thicknesses in inches, those on the right
being for layers of coa1, and those on the left for partings that woulcl be

discarded in mining. 'Ihe numbers just above the graphic sections refer
to the locations where the sections were measured, hence the description
of any graphic section may be found by turning to its number in the text.

Nearly everywhere in Dickenson County the coal betls are present as

single benches. Hence in the following detailed descriptions of the coal
beds and in the accompanying sections no reference will be made to benches

unless the becl under consicleration is present in tr'yo or more benches in
which case the bench from which the section was taken will be indicated.

RUSSEf,L FORK DRAIIIAGE BASIN.

POUND RIYIR AND TRIBUTARIES OTTIER TI-IAN CRANISNTST RIYER.

Geologi,c outlina.-Pound River florvs along or near the axis of the
Middlesboro syncline, so that the strata dip torvard it from both sides.

This dip is gentle on the south side of the river and also on the north siile
for a short distance from the main valley, but it increases gradually torrarcl
the crest of Pine Mountain, u'here it is 33 degrees to the southeast. Beds
which lie far below Pound River rise so as to reach the surface far up the
mountain slopes, and Mississippian and Devonian strata form the upper
part of the mountain on the Kentucky side and have thele been thrust
up over the Wise formation along the great Pine Mountain fault.

The lowest formation exposed in Dickenson County is the Penning-
ton shale, which caps Pine Mountain west of Blowing Rock Gap. The
next higher formation is the Lee, which caps the mountain east of Blowing
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Rock Gap to Skegg Gap, and everywhere outcrops near the mountain top
on the Virginia slopes. The most conspicuous members of the Lee are
massive conglomeratic sandstones.

'Ihe Norton formation outcrops near the foot of Pine Mountain also

in the valley of Pound" Biver as far up as Laurel and Jerry branches, in
most of the basin on each side of the lower part of the river, and in a
small inlier on Georges X'ork. The lower part of the formation is exposed

only on the mountain slopes, lvhere the underlying rock of the Kennecly
is a massive quartzose conglomeratic sanclstone similar to the Iree and, Iike
the Lee, making dip slopes, and forming small hogbacks facing the moun-
tain crest. 'I'here are 200 or more feet of shale and inconspicuous sand-
stones between the Kennedy bottom-rock and the Lee, but outcrops are

poor. The upper part o{ the Norton, however, is well exposed along and
near the lower part of Pound River.

'Ihe Gladeville sandstone anil Wise formation appear only on the ridge
tops on each side of the lov'er part of Pound River, but farther upstream
the Gladeville is low down in the valley and the Wise outcrops are more
extensive. The Gladeville is commonly slightly less than 100 feet thicli,
brownish, crumbly or fairly compact, arid massive, though it contains some

shaly layers in a few localities ancl is nowhere a particularly good strati-
graphic marker. The thickness of \trrise present is somewhat greater than
600 feet, the upper 32i Ieet being poorlv exposecl, present in only a ferv

places, and apparently containing consiilerable shale. 'Ihe most easily
identified stratum is a thin but very resistant rvhite siliceous sandstone

that lies about 60 feet above the base of the Wise.

'lhe stratigraphic succession of the coal-bearing forrnations is shown

by the generalizecl section for the northrvestern part of Dickenson County
(PL XIII), by the general sections for areas Ac, Ab, and Bc (X'ig.2), by
several drill records (Pl. IX), ancl by local sections 24,7,4, anil 5.

Part of the basin clrained bv Pound River ancl its tributaries other
than Cranesnest River is not particularly rich in coal resources. 'Ihe
Pennington is practically balren and no rvorkable coal rvas {ound in out-
crops of the Lee. Prospecting in the Nortorr ancl higher fomations north
of Porlncl Rivei' is saicl by the people living in that vicinity to have re-

vealed no beds much thicker than 3 feet, ancl the best measuremetrt ob-

tained cluring the recent geologic survey shorued only 44 inches of impure
coal. Outcrops are very poor, however, and prospecting has not been

thorough, so it is possible that better results may rervard further search,

especially in the \Vise formation.
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South of Pound River, no coal as much as 3 feet thick was found
east of Rocky Branch, ancl the Upper Banner bed, though thick on lower

Cranesnest River, appears to be thin eisewhere in the Pound River drain-
age basin. No coal rvas found at the Lower Banner or Kennedy horizons,

though they are probably not barren everywhere. Considerable coal has

been found in the Wise formation as the result of thorough prospecting
of the Clintwood and associatecl becls between Pound anil Cranesnest rivers.
There are five coal beds in the lower 200 feet of the Wise that are fairly
persistent ancl contain from 2 to 4 feet of coal, though the average for any
of them is not more than 3 feet (see figs. 9, 10, and 11). The Campbell
Creek or Lower Bolling coal, which is a clouble bed nearly 300 feet above

the base of the Wise, contains workable coal in the extreme western part
of the county ancl may eventually be found near the tops of a few knobs

bordering Georges Fork ancl Brush Creek farther east.

Ra.aen cool bed,. The lorrest bed of commercial importance founcl
near Pine Mountain is the Raven, which lies 400 to 500 feet below the
Ilpper Banner coal horizon and a few feet below the thick conglomeratic
sandstone that forms a low hogback at the foot of Pine Mountain. The
Raven is an impure ancl crushecl bed 44 inches thick where the wagon road
crosses Skeet Rock Branch 1{ mi}es southeast of Skeet Rock knob and
may outcrop in a few places farther southwest, north of the line mapped as

the Kennedy horizon.

Upper Banner coal becl.-The LTpper Banner bed, r'vhich lies 210 to 300

feet above the Kennedy horizon, is represented only by road blooms of an

apparently thin coal, except, possibly, at one place on Cane Creek, where

the following is tentatively correlated with that bed:

Section of tlp'per Banner ( ? ) coal bed, on Cane Creelc, half a mile north'
of Ilucklabarry.

(Location l, elevation 1,550 feet B.)
Sandstone.

Coal ..
Shale .

Coal ..
Sandstone

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

Coal 2 I0+
Partings ............'.."................ I

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

the Upper Banner ancl overlies the fairly coarse sanclstone that oYerlies
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the latter bed. Coal blossoms in roacls were noticecl in a number of
places, and measurements were obtained in three openings. The only
exposure found north of Pound River is near Cane Creek ancl the road from
that stream to Huckleberry (location 2, eievation 7,453 feet H. Ir.), rvhere
the becl is 18 inches thick, and what is probably another bench of that
bed is 8 inches thick a short distance down the creek. South of the lower
part of Pound River the Splash Dam contains 30 inches of hard, bright
coal uncler a roof of firm shale at two places on Cane Branch,-one a

small local mine 200 yards north of the road crossing (location 3, eleva-
tion 1,492 feet H. L.), and the other an opening on the north fork (location
4, fi,g. 17, section 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 Upper Banner horizon. Blooms of this
bed appear in most of the roads that cross its outcrop in the lorver part
of the Pound River drainage basin, but no full measurements were ob-
tained. The Hagy is 20 inches thick in a hollow three-quarters of a mile
south of Skeet Rock (iocation 5, elevation 7,525 feet B.). The same bed is
32 inches thick at an exposure 1Jla miles south of Skeet Rock, near Pouncl
River (location 6, elevation 1,460 feet B, fig. 11, section 6), the upper 2
inches being bony. Northwest of Skeet Rock the bed is as follows:

Sect'i,on of Hagy coal bed, half a mile northwest of Bkeet Roclc.

(Location 7, elevation 1,710 feet B. Tig. 11, Section l.)

Sandstone, shaly .

Coa,l .

Coal . 2
Partings 2

Two measurements were taken on Iraurel Branch, north of Isom, on
coal that is either at the lfagy horizon or near it; one, on the right-hand
fork (location 8, elevation 11580 feet B.), is about 30 inches, and the
other, on the left-hand fork (location 9, elevation 1,640 feet B.), is 20
inches thick.
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Dorchester and, Lyons coal beds.-The Dorchester bed appears to be
persistent in this basin, though rarely more than 30 inches thick. It is
320 to 400 feet above the tlpper 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 Gladeville sanclstone. The Iryons coal is not com-
monly workable, Iies 20 to 60 feet above the Dorchester 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, fig. 11, section 10) and south
(locations 77, 12, and 13) of Skeet Bock, the Dorchester is 26 to 30
inches thick and lies near the tops of rather broacl spurs. The overlying
bed is commonly a drab sandy shale containing fossil plants. Farther
wesf in the vicinity of Isom, the Dorchester includes one or more shale
partings and, on the road leading west from Laurel Branch (location 14,
elevation 7,645 feet 8., fig. 11, section 14), shows 30 inches or coal with
10 inches of clay 10 inches from the bottom. Underneath the bed there
are a few feet of sandy clay or shale resting on sandstone.

On Georges tr'ork, Camp Creek, and the neighboring portion of Pound,
River the Dorchester coal is of workab]e thickness. as shown bv the fol-
lowing sections, measured by Butts:

Baclion of Dorchester coal on Georges Fork.

(Location 15, X'ig. 11, Section 15.)

I

Coal . z
Partings ........... ........ :. :... :... ::::..........

Bect'ion of Dorchester coal on Ca,mp Creek near mout'\t,.

(Loeation 16, Fig. ll, Section 16.)

Coal .

Clay .
Coal ..

Clay ..
Coal .

Coal .

Parting

Coal
Bone

Clay
Coal

Clay
Coal
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Section of Dorchester coal one-half m'i,le north of Pound, Rioer opposite
the mouth of Camp Creek.

(Location 17.)

Coal ..
Parting

The Dorchester is exceptionally thick at an opening measureal by Butts
near Freeling, on IIoweIl Branch of Georges X'ork:

Sect'i,on of Dorchester coal bed, near Freel,i,ng.

(Location 18, elevation I,510 feet 8., X'ig. ll, Section 18.)
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2
24

Coal
Rash

Coal

27
2

Coal
Clay

Coal

tn,
i

4

CoaI
Parting 4

The lryons coal was not measured. on Georges tr'ork, but blooms of
the Dorchester appear low in the valley for a consid.erable distance up-
stream. The Dorchester is 28 inches thick on the new road 17/z miles
west of Clintwood (location 19, elevation 1,694 feet S.).

Near Brush Creek School (location 20, elevation 1,570 feet B.) the
Dorchester is in two benches as at X'reeling, but the lower bench is only
18 to 21 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; it has the following section:

Section of Lyons (?) coalbed, northea"st of the mouth of Bnrch Creek.

(Location 21, elevation 1,570 feet B.)
x't.

^. 
Coal, impure at top .

$hale . 4

-,Coal, with half an inch of clay near base. .. 2
Clay and shale, with coal streak'near top. 3

Coal . I

Coal ..
Parting
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The Dorchester ancl Lyons coal beds lie near the top of the Pound-
Cranesnest divide east of Rocky Branch and blooms of both beds show at
several places on the ridge road. The Lyons is probably thin. The
Dorchester is reported to be about 2 feet thick at severaL places, and the
follorving measurement is remarkably similar to the one near Brush Creek
School:

Bection of Dorchester coal bed near Anderson Bchool.

(Location 22, eTevation I,750 feet 8., X'ig. ll, Section 22.)

Coal
Shale

Coal

X't. in.

4
rl0

Coal .. 2 E
Parting . .:. ::: :.: .:::::..: ::: : :: :: 4

The two beds also lie near the top of the divide south of the lower part
of Pound River and show in the ridse roads east from the mouth of Cranes-
nest River.

Bla'tr coal bed^-Tlne Blair coal bed lies 10 to P0 feet above the white
siliceous sanalstone that makes the first conspicuous ledge above the Lyons
coal, and averages about 80 feet above the base of the Wise formation,
The divide between Pound and Mcclure rivers is too low to contain this
bed and it occurs north of Pound River only near the tops of the spurs
west of Cane Creek and near Pound River. Between Pound and Cranes-
nest rivers its area is more extensive. An opening measurecl by Nelson
1 mile northwest of Clintwood (location ZB) on what may be the Blair
coal shows a bed 27 inches thick, including two thin partings. Full
measurements were not maile elsewhere on Georges X'ork, Brush Creek,
and Jerry Branch, but the bed is reported to be about B0 inches thick at
the few places it shows. A few road blooms seemed to indicate a thick-
ness of only about 1 foot and it is possible that the bed is thin locally.

Eagle and, Clintwood coal bed,s.-The Eagle becl Iies about 90 feet above
the Blair, and the Clintwood bed is 20 to b0 feet higher-about 200 feet
above the base of the w.ise fonnation and b10 to 610 feet above the upper
Banner horizon. As indicated by the clintwood outcrop on the accom-
panying geologic map (Pl. II), these beds underlie only small areas ir1
Dickenson county except near Georges Tork, and in most places outcrop
well up in the hills. The clintwood is a very thick and valuable bed in
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small outliers south of Clintwood and in a larger area on Georges ancl
I.iick forks; but it thins notably to the northeast and north, and is less

than 4 feet thick on Jerry Branch, Brush Creek, and the lower part of
Georges tr'ork. The Eagle bed contains 2 to 4 feet of coal in addition
to clay partings that impair its value. It is commonly considered by
prospectors to be the lower bench of the Clintwood, and it may be tftat
in places the two beds unite.

The Clintwood is thickest on Georges and Lick forks, where it is made
up of two or more benches of coal separated by clay partings, some of
which in places are 1 foot or more thick. The bed has been extensively
prospected by the Clinchfield Coal Corporation throughout the area of
its best development. In the region about the head of Georges tr'ork, the
bed is very thic\ as shown by the following section, measurecl by Butts:

Bection of the Clintwood coal on the head, of Georges Fork, south side.

(Location 24.)

Coal

Coal .. 6
Partings

Section of Clintwoocl coal on head of Georges Fork, north side.

Coal
Clay

Coal
Clav

CoaI

(Location 25, Fig. 11, Section 25.)

Coal
Partings

The clay partings in this locality are a serious detrirnent to the value
of the bed.

On the head of Camp Creelr a mile north of Georges Fork School, the
section is similar to the one at location 25, but the bottom bench is thicker:
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Section of Clintwood, coal at the head, of Camp Creek.

(Location 26, Fig. Il, Section 26.)

Coal ..
Clay ..

Coal ..
Clay ..

Coal .

Coal ..
Partings

X't. in.
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On a small stream just east of Camp Creek the bed is made up
follows: 

D̂ectxon of Cli,ntwood, coal ea,st of Camn Creek.

(Location 27.\

Coal
Clay

Coal
Clay

Coal
Clay

Coal

Coal.48
Partings ......................:..... ll

The Clintwood bed is thick near the head of Laurel Creel< of Georges
Fork. There are 4 feet of clear coal at a small mine I7/z miles southwest
of Clintwood. (location 28, elevation 1,9?5 feet C. C. C., fig. 11, section
28), and openings on Cranesnest River drainage in this and neighboring
outliers of the same beil make an even better showing. The Eagle bed is
19 inches thick and is separated from the Clintwood by Z0 feet of shale.

The Clintwood is only 22 inches thick on a tributary of Brush Creek
l mile northwest of Clintwood (location 29), but is thicker a short dis-
tance east, as shown by the following measurement by Nelson:

,Sections of Eagle and Clintwood coal bed,s near ltead, of Bnuh Creek.

(Location 30, elevation 1,810 feet B., X'ig. ll, Section 80.)

Shale. Ft.
Coal (Clintwood) ......... 3

Interval,chieflyshale ........20
Coal I 1

Clay f (Eaglel I
CoaI.J I

A drift half-a-mile easf, of Brush Creek School (Iocation 31) shows
the Eagle to be essentially the s&me as at location 80, ancl it is not much
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different at a small mine near the school (location 32), though the clay
parting is there only 9 inches thick and the coal below it is somewhat
thicker than at the other places. The measurement of the Eagle given
below was made at a small mine half a mile southeast of the mouth of
Brush Creek.

Section of Eagle coal bed near mouth of Bru,sh Creek.

(Location 33, elevation 1,720 feet B.)
Sa.nd.stone,

Coal ..
Shale, coal, anrl pyrite

Coal ... . .. . .

Bone .,
Coal ..

Shale .

Coal .

Coal ..
Partings

The bed is much the same half-a-mile north (Iocation 34, fig. 11,

section 34), and the Clintwood is about 35 feet above it in that locality
and about 32 inches thick.

Near the head of a small branch three-quarters of a mile northwest
of Dwale (location 35, elevation 1,860 feet C. C. C.), there are clrifts
into two benches of the Clintwood coal, one L5 feet above the other. The
upper bench contains coal about 2 feet thick and the Iower a bed that is
slightly thicker but contains several shale partings.

Bolling coal bed"s.-The na,mes Upper and Lrower Bolling (Campbeil
Creek) have been applied to a pair of beds 20 to 40 feet apart, the upper one

of which is known otherwise as the "Five-foot" coal. The Lower BoIIing is
250 to 300 feet above the Clintwood bed. They underlie small areas

south of Georges Fork and ea,st of Irick Fork, where they are of workable
thickness. About 3 miles northeast of Pound and less than one-quarter
of a mile west of Dickenson County, Butts measured the following sec-

tion of the Upper Boiling bed:

Secti,on of Upper Bolling coalbed, 3 miles northeast of Pound.

Coal
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The Lower Bolling lies 20 feet below the Upper Bolling at this place.
Near the summit at the heacl of Georges Fork there are prospects on

both beds which show the following thicknesses:

Section of Bolling coals at summit at head, of Georges Fork.

(Location 36, X'ig. 11, Section 36.)
Upper becl.

coat,clear . . T r'il'rnterval ...........::.::....

coar,crear .*:.":.Ti:... ......... z z

CRANESNEST RIYER.

Geologic outli,na.-Tlne Cranesnest River drainage basin in Dickenson
County inclucles a long narrow strip from l7/z b 6 miles wide extending
from the mouth of the river to the southwest corner of the county. A
gentle northwesterly dip prevails throughout the basin and is such that
about the same beds are exposed in all of the river valley, the downstreani
component of the dip being nearly the same as the river gradient.

The lowest beds exposed lie a short ilistance above the Kennedy coal
horizon. The upper part of the Norton for:rnation is exposed in all of
the main valleys, and the Gladeville sandstone and the lower part of
the wise formation cap nearly all of the main ridges bounding the sides
of the basin. The highest beds present are near the horizon of the Boliing
coals. The characteristics of the formations are shown by the generalized
columnar sections from the Clintwood quadrangle (P1. XIII), by a number
of drill records (Pt. IX), by general sections Aa, Ab, Ac, Bb, and
Bc, ancl by local sections 2,3, Y,8,9, and 24. The distances between
coal and other beds decrease, in general, from south to north, so that
maximum distances given in the following pages apply to the southern
part of the basin and minimum distances to the northern part. There
are no reliable stratigraphic markers exeept the upper Banner coal bed,
which has the characteristic sandstone parting. The Gladeville sandstone
and the white sandstone near the base of the 'wise 

are useful aids to cor-
relation.

The cranesnest drainage basin contains coal at sixteen or more horizons,
with a thickness of more than 2 feet in parts of eight or nine beds, (see
figs. 9, 10, and 12). The bed that promises most for future development is
the Upper Banner between Long and Tarpon branches, where it con-
tains an average of about 4 feet of coal on the outcrop, and is evidently
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thick under Big Ridge on the east antl perhaps also under part of the
Pouncl-Cranesnest divide on the west. The same bed is nearly as thick
on Trace Fork just southwest of the county. The thickest coal bed in
the basin is the Clintwood south and southwest of the tornn of Clintwood,
where it is locally 9 feet or more thick, exclusive of partings, and in the
Lick Fork area where it is localiy 15 feet ot more in thickness. Other
coal beds, as well as the llpper Banner ancl Clintwood outside the areas
mentioned, are commonly less than 3 feet thick.

Louer Banner coal bed.-'Ihe Lorver Banner bed outcrops a short ilis-
tance above water level from the mouth of the river nearly to its head,
except in two small areas where it is below drainage. It lies 40 to 100
feet below the Upper Banner horizon, the distance in most places being
nearly 100 feet and 1?0 to 245 leet above the Kennedy horizon. The
bed contains one to nearly four feet of coal.

The Lower Banner was reported to be 41 inches thick, including i
inches o{ claS near the mouth of Bartley Branch, but the first measure-
ment obtained on the west side of the river above its mouth is a little south
of the mouth of Holly Creek (beneath Iocation 48, elevation 1,458 feet H.
I-.l.), where the bed is 3? inches thick and apparently clear. At the mouth
of Long Branch (location 3?, elevation 1,465 feet II. L.) the Lower
Banner is only 20 inches thick and lies 8? feet below an opening in the
outcrop of the Upper Banner becl. No measurements of the Lower Banner
coal were obtained south of Honeycamp Branch, on either Cranesnest River
or its tributaries, though the becl was reportecl to be more than B feet
thick in an opening near the head of Ellis (Alteys) Creek ancl in another
on Buck Branch.

The Lower Banner was measured at several places on the east sicle o{
the river. Just below the mouth of l{oneycamp Branch (location 88,
elevation 1,505 feet 8., fig. 12, section 38) it contains 86 inches of coal
and, 2r/2 inches of clay near the middle. On Camp Creek (location 39,
elevation 1,560 feet B.) the bed consists of 2? inches of coal ancl 8 inches
of carbonaceous shale 8 inches from the bottom. Between Camp Creek
and Big Branch (location 40, elevation I,465 ficet B., fig. 1p, section 40)
the Lorver Banner is 35 inches thick, including three thin partings of
"rash." Between Big and Lick branches (location 41) there are BZ inches
of coal and 3 inches of clay near the middle of the bed. Near Poplar
Branch (location 42, elevation 1,430 {eet B.) the bed is poorly exposed,
but contains at least 21 inches of coal with a B-inch clay parting 15 inches
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below the top. fn nearly all these openings the overlying rock is shale

or shaly sanclstone and the underlying rock a hard clay or shale.

Upper Banner coal becl.-The Upper Banner bed lies, in this area,

850 to 1,030 feet above the base of the Norton formation and 330 to 470

feet below the top of the Gladeville sandstone, the intervals increasing to

the south. The coal bed outcrops low clown in the valley of Cranesnest

Iliver froni its mouth to its head-waters, and extends a short distance t'p
the western tributaries and farther up the eastern tributaries. A massive

sanclstone which is about 30 feet thiek in most areas and lies 5 to 20 feet

above the Upper Banner is a useful marker for the latter, ancl the char-
acteristic thin sanclstone parting also serves to identify the coal in most,
but not all, of its exposures. The thickest exposures of coal, averaging
about 4 feet, are along and near Cranesnest River between Tarpon ancl

Long branches and near Keel Branch. The bed was founcl at only a few
places south of Camp Branch, and is apparently thin and perhaps split
into two or more benches, except on Trace and Steele forks, just south-
east of the county, where it is 17/z b 4 feet thick.

X-io coal was found at the Upper Banner hofizon near the mouth of
Cranesnest River and the first measurement obtained or the west side of
the valley is 2/a miles south of the mouth:

Sect'ion of (Ipper Banner coa.l bed, on Cranesnest Rtuer, two and, ona-half
mi,les south of its mouth,

(Loca,tion 43, eleva,tion 1,550 feet B., tr'ig, 12, Section 43.)

Sanrlstone. X't. in.
Coal .. I

Sandstone
Coal ..

Shale
Coal .. 2 3

4

Half a mile up the valley Stone noted the fact that the shale parting
is lacking, the coal below the sanclstone parting being 3? inches thick
and that above 12 inchesl in the next tributary from the north (loca-
tion 44, elevation 7,477 leet C. C. C., fig. 12, section 44) the section is
the same except that the lower coal is 40 inches thick and the upper coal
10 inches. Two exposures on Bartley Branch are as follorils:
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Bections of Upper Banner coal bed, on Bartley Branch.

(Location 45, elevation 1,486 feet (Location 46, elevation 1,450 feet
8., f ig. 12, Section 46.)c. c. c.)

x't.
Coal Coal

Sandstone Sandstone
Coal ..

Coal ..
Parling

Coal

o
lll/2

Ft.

OI
I

]n.

IO
5
I
t7

-/2

in.
10
I
o

Stone found that the Upper Banner a short distance south of the mouth
of Bartley Branch (location 47, elevation !,526 feet C. C. C., fig. 12, sec-

tion 4?) consists of 40 inches of coal below the sandstone pafiing and 121/2

inches above it, and that half-a-mile farther up Cranesnest River there are

32 inches in the lower part and 17 inches in the upper; at both places there
is a thin shale parting in the upper pafi of the bed. Ile gives the thickness
of the bed on llolly Creek at 401/z inches, including 1r/2 inches of sand-

stone. Two measurements by lfarnsberger between Holly Creek and Long
Branch follow:

Bections of Upper Banner coal bed, on Cranesnest Riaer between Hollg Creek

and, Long Branch.

Shale .

Coal ..
Sandstone

Coal ..

Coal ..
Partings

lLocation 48, elevation 1,550 feet
C. C. C., Fig. 12, Section 48.)

Coal ..
Shale .

Coal ... .

Shale . - -..
Coal ... .

Sandstone
Coal

Shale .

Coal ..

Coal ..
Partings

Coal .. I
Sandstone I

Coal .. 3
Bone and shale ....... 6

CoaI .. I I

(Location 49, elevation 1,593 feet
C. C. C., Fig. 12, Section 49.)

Sanrlstone. F T. I11.

Shale . II
Coal .. I I

Coal ..
Partings

Ft. in
2

t8
I

10
I
I

IO
o

I t0 310
t6

5
3I

At the mouth of long Branch (location 50, elevation 7,564 |eet C.

C.C.), the Upper Bariner consists only of 2 inches of coal in the top and
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28 inches in the bottom bench, with 5 inches of clay between; the roof
is 7 feet or more of shale, so that it is evident that the upper part of the
bed shown in prececling section,q was either not deposited or lies more than Y

feet above the lower part.

The rrpper Banner was not seen in the cranesnest River drainage basin
above the mouth of camp creek except between Keel and Horreycamp
b'anches and o' Lyons fork. The part of this basin in which the bed was
not founcl has not been thoroughly prospected, but it is thought that ]ittle
thick coal is present in most of it.

stone cites several openings on the west side of steele tr'ork, just out-
siile the county, that show the rrpper Banner to contain 1? to 40 inches
of coal and only thin partings, and one pit at which there is 44 inches of
coal ancl two shale partings aggregating 63 inches. one and one-half
miles southwest of the county on the east side of steere Fork, the upper
Banner consists of 44 inches of coal, 1 inch of sandstone, and ? inches
o{ shale near the top.

Near the head of Trace n'ork, south of Dickenson County, the Lrpper
Banner is nearly 3 feet thick. At John Lodge's house, 1/4 miles above the
mouth of rrace For\ the bed, according to stone, is 35 inches thick on
the west side of the valley and p6 inches on the east side, including 1
inch of sandstone near the middle. stone states that the bed is p? inches
thicl< at Harrison Aclkin's, and that a quarter of a rnile farther down-
stream an additional 21 inches of coal were founcl, separateil from the p?-
inch lower bench by 11 inches of clay and coal. Across the ridge to the
north, on the south side of Lyons Fork near its mouth (location 51),
Nelson visitecl an opening on a becl which is tentatively correlated with
the upper Banner and which was reported to be 84 inches thick, including
14 inches of shale. This exceptional thickness, if accuratery reported, is
probabiy local, as it has not been found elser,vhere in this part of the basin.
The bed is less than 2 feet thick at the head of Lyons Fork.

on the east siile of cranesnest River, between the mouths of Honey.
camp and Keel branches, stone cites the two measurements on the upper
Banner given below. The locations on the maps are only approximate, as
the openings could not be found by the writer:
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Settions o'f Upper Banner coal bed, on Cranesnest, Riaer near Keel Branch.l

(Location 52,)
Shale. Ft
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(Location 53.)
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The occurlence of such a thick becl of coal in this locality is rather
surprising and is probably only a local feature.

The bloom of the llpper Banner coal mav be seen at several places
on the new road up Camp Creek. and the full thicl<ness of a bed that is
directly overlain by sairilstone (location 54, elevation 1,635 feet B.) is
21 inches. There is coal bloom at an horizon a.bout 20 {eet lower, horv-
ever, so that it is probable that the bed is split into two benches, the lower
bench being the same as that measured at the mouth of Long Branch
(Iocation 50). A short distance down the Cranesnest the bed makes a
better showilrg, anal the following sections inclicate its character on both
sides of the morith of Big Branch:

Sections of flp\ter Banner coal bed, on Cranesnest R,iaer near Biq Branch.

(Location 55, elevation 1,570 feet B.) (Location 56, elevation 1,590 feet
C. C. C., X'ig. f2, Section 56.)

1l
I

23

Shale. under sandstone
X't. in.
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I
| 112

Coal ..
Shale ...

Coal ..
Sandstone

Coal ..
Shale ...

Coal ..
4l1/z-3
2 4r/z Coal .. 4

Partings ..... ... I

The Ilpper Bannel east oll the rivel anil nearl.T as far north as Tarpon
Branch is a thick bed with little waste in parting.s. On Tar.pon, however,
it is so split by shale that it is of comparativell littie value, ancl {arther
north it appears to be an unimportant bed.

1 Stone, R. \\r., CoaI resources of the Russell l'ork basin in Kentuckr. :rnd Vir-
gitria: Ir. S. Gcol. -Survel Rtll. 348, p. ll0. 190E.

7 7/z
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Section of Upper Banner coal bed on Tarpon Branch.

(Location 57, elevation I,609 feet C. C. C.)
x't.
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Splash Dam and hi,gher coal bed,s rn Norton forrnatt'on.-Coa1 outcrops

at nine or more horizons between the Upper Banner coal horizon and the

Gladevitle sanalstone, but there are only a few locaiities where anY of the

exposures show more than 2 feet of coal in any one bed. A typical example

may be seen on Lick Fork one-half mile lvest of its junction with Cranes-

nest River, where seven coal beals, all less than 14 inches thick, were

measured in a vertical distance of 150 feet above the Upper Banner horizon.

There are only three becls that can be regardeal as at all persisterlt ol im-
portant. The Splash Dam bed, which lies just above the sandstone that
lies directly above the Upper Banner and is 50 to 80 feet above the Upper
Banner, contains more than 3 feet of coal on Iryons Folk and more than
2 feet in several other localities. The Hagy bed is 120 to 180 feet above

the Upper Bannet, and has a maximum thickness of 30 inches. A bed

lying just above a coarse sandstone ancl 180 to 250 feet above the Upper
Banner horizon contains 2 feet or less of coal in some exposures'

No complete measurements rvere obtained on any of the beds in this
part of the section in the lower part of the Cranesnest River basin, but

there are a number of roail blooms and a few caved drifts, especially at

the Splash Dam and Hagy horizons. There are probably at least 2 feet of

coal in the Splash Dam ancl Hagy beds in part of this basin. On the new

Clintwood road up Long Branch and Camp Creek, the Splash Dam bed

appears to be in two or three very thin benches and the Hagy is also thin.

A higher bed is 21 inches thick on Long Branch (location 58, elevation

1,680 feet B.), incluiling 1 inch of shale near its base, and is 24 inches

thick in a clrift at the nouth of that stream. The llagy bed is reported as
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30 inches thick on Lick Branch near Darwin (location 59, elevation 1,585
feet B.), and a higher bed as 18 inches thick in a small hollow by the store.

South of Foraker the Sptash Dam bed has been opened at several
places and is locally fairly thick. An opening measured by Nelson beside
the Wise roacl, opposite Lyons Branch, a quarter of a mile west of the
county line, contains 28 inches of coal and 4a/z inches of shale 10 inches
from the top of the bed. This bed is 50 feet above a bloom of the Upper
Banner and eight other coals are indicated by blooms or drifts on this roacl
in a vertical distance of 230 feet above the upper Banner becl. Most of
these beds are very thin, but one lying 180 feet above the Upper Banner
contains 26 inches of coal split by 13 inches of shale near the midd]e, and
another bed, 40 feet higher, has PZ iriches of coal and 1/2 inches of clay.

Nelson visitcd tu-o openings near the head of L1,ons Fork that are
somewhat doubtfully considerecl to be on the splash Dam bed anil the
location of r'hich orr the map is only approximate. orre of thesc, south-
east of Alka (Iocation 60), shows 28 inches of coal anc1, rl2 inches of bone
riear the mitldle.

The other drift is probably opened in a higher bench of the splash Dam
coal ancl is as follorvs:

Sect'i.on of Splash Dom coal bed, northeast of Alka.

(Location 6I, Fig. 12, Section 61.)
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Dorch'ester and, Lyons coal bads.-These two coals lie in a shaie interval
averaging about 60 feet thiclr, betweel the granular, hrorvnish Glatleville
sanclstonc at the ba-qe and a corrpatt r,vh! e.qiliceous sanclstone at the top.
The Dorchester is 350 to 4f0 feet above the Ilpper Banner horizon ancl
less than 25 feet above the Glader ii ,: 'l'l e I lors becl lies rcrr the top
of the shale and underlies only a little less terrritorv than the Dorchester.

I

Roth becls lie r:ea'; hc cps o{ ho
drainage basin. Neii-her Lecl atta:i
both are comrlonly less tl.ar' 2 {ec

l, ' :r;:;l the Crales.rcs. Rlrrer
I I *f nrore thlrr eet ancl
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The Dorchester is about 2 feet thick on the northern pa.rt of the Pound-
Cranesnest clivide, but at the head of Bartley Branch contains only 17

inches of coal split near the middle by 12 inches of shale. The bed is
thin near the mouth of Long Branch and on Keel Branch and contains
the same comparatively thick shale parting.

The Lyons coal is said to be nearly 3 feet thick on the southern end
of Big Riclge, and the Dorchester is 21 inches thick at the only place
measured in that district, three-quarters of a mile south of the county
Iine. X'arther north on Big Ridge neither the Dorchester nor the Lyons
has been operrecl in marry places, though road blooms are numerous and
indicatc becls less than 2 feet thick. On the northern end o{ the ridge,
half a mile north of Tarpon (location 62, elevation 1,855 feet II. L.), the
Dorchester is at least 2 feet thick in a road exposure and the Lyons is
50 feet higher and at least 18 inches thick.

Blair coal bed".-The Blair bed is 60 to I25 feet above the base of the
Wise formation and lies a few feet above the haril white sandstone that
overlies the I-ryons coal. It underlies the higher parts of the Pound-Cranes-
nest divide ancl lies near the top of much of Big Ridge. Except where the
Ciintwood coal is also present, the Blair lies too near the surface ancl in
areas that are too small for utilization. The coal is 2 to 3 feet thick near
Clintwood and road blooms indicate that it is thinner on Big Ridge. It
has not been thoroughly prospected and most of the openings that have
been made are now caved.

The Blair coal has been openetl on Flemming Branch (location 63, ele-
yation 7,725 feet B., fig. 12, section 63), where it is 33 inches thick and
rvithout noticeable partings. Three-fourths of a mile east of Ctintwoocl
(location 64, elevation 1,930 feet B.), the bed is 29 inches thick anil has
shale both above and below.

On Lick lork and its tributaries the Blair is present and may be of
workable thickness, although too little prospecting has been done in this
region to tletermine its character.

Eagle and, Clintwood, coal bed,s.-The Clintwood bed lies about 100 feet
above the base of the Wise formation. There is arkosic sandstone a few
feet below the coal and in some places a resistant siliceous sanclstone a
short distance above it. The Eagle bed is 30 to 50 feet below the Clint-
wood. The Ciintwood coal is exceptionally thick in many places, but,
unfortunately, the area unclerlain by it in this basin is small, including
only the higher part of the Pound-Cranesnest divide anil a small outliet
on the southern part of Big Ridge. The bed splits and thins northeast of
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Clintwood, but is 3t/2 to 11 feet thicl< elsewhere. Yery few complete
measurements u-ere made on the Eagle bed, but it is thought not to exceed

3 feet in thickness, and to be thinner in most places.

Near the gap between Flemming ancl Jerry branches (location 65,

elevation 1,800 {eet C. C. C.) there are nearly 3 feet of coal in a lower
bench of the Clintwood becl, arrd 1? inches irr another bench that lies slightly
higher. On the main fork of Flemming Branch the Eagle is in two benches

of 13 inches each, with 29 inches of shale between (location 66, elevation
I,745 feet B.), and the Clirrtwood is in trvo benches rvith about 2 feet of
coal in each (location 67, elevation 1,?95 feet C. C. C.).

Several mines operated for local fuel are on the south side of Holly
Creek, west ancl south of Clintwood. One of these, 1 mile from town
(location 68, elevation I,944 feet C. C. C., frg. 72, section 68) shows 42

inches of coal.' Accorcling to Stone, the old John Lane mine, half a mile
west o{ town, is in 58 inches of coal, ancl 20 inches lower there are 35

inches more of coal ancl 6 inches of shale in two thin partings. 'l-he same
authority states that coal at the neighboring Joe Glenn operring is 6 feet
thick, including a 4-inch parting 13 inches above the floor, and that the
bed is about the same thickness in openings just south of town. r\ small
mine half-a-mile southeast of Clintwoocl (lobation 69, elevation 1,9?0 feet
8., fig. 12, section 69) is in 64 inches of clear coal in a small outlier of
the Clintwood bed. A few feet below are 60 feet of soft sandstone that
forms indistinct benches on the hillside.

'Ihe mine that supplies most of the needs of Clintwood ancl vicinity
is operated by Chase and Damron at the head of Irong Branch, less than
a mile south of the town; the coal becl in this mine has the following
section:

Bection of Clintwood coal bed, at the Ch,ase and, Damron m,ine near ALint-
w00d.

(Location 70, elevation 1,988 feet, H. L., Fig. 12, Section 70.).

Shale, black, compaet .... ..
Shale, drab, removed. in mining

Coal, clear . . .. ... . 4
Clay ..

Coal .. 8-r8

Coal 5
Partings

tn.
8
8
7
4

8r-
A

1 An analysis of the coal of this mine is given on page 205.
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An analysis of the coal from this mine is given on p. 205 of this report.

'I'he foliowing measurements were obtained. on Keel Branch. The
f.rst is a natural exposure in the trail south from KeeI triangulation station
and the seconil a neighboring prospect reported by Stone. The poor
showing at the trail exposure, as compared with other measurements on
this Clintwooci outlier, suggests the possibility that it is the lXagle bed or
only part of the Clintwood. The third and fourth measurements were made
in small mines near the head of Keel Branch.

Sections of Cl'i,ntwood coal bad, on Keel Branch.
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(Location 73, elevation 1,962 feet
c. c. c.)
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'Ihe Clintwoocl coal makes an excellent showing on lloneycamp Branch,
but the area underlain by it is small. The R. IV. Beverly mine, on the
north side of the branch (iocation ?5, elevation 2,020 feet 8, fig. 12,
section ?5), is in 80 inches of clear coa1. It is reported that 18 inches
of coal above the bench mined are separatecl from it by shale, and that
a coal bed 22 inches thick lies 20 {eet below the mine. At the IVm. Ward
mine, on the south side of the valley (location 76, elevation 2,045 feel C.

C. C., fig. 12, section 76), there arc 71 inches of coal that is clear except'
for the comnion knife-edge partings of "mother coal." The J. E. Reverly
mine is a few rocls south, on the opposite side of a narrow riclge, ancl shows

a main bench of ?8 inches and a ?Z-inch higher bench separatecl from it
by 18 inches of shale.
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llalf-a-mile southwest of Darwin (Iocation ??, elevation 2,025 feet B.)
the coal is probably correctly reported as 11 feet thick.

The Clintwood is remarkably thick on Lick Fork and its branches. The
following measurement was made by Butts at the head of Irick Torl< rvithin
one-half mile of the county line:

Section of Clintwood, coal bed, at the head, of Lick Foflc.

(Location 78.)
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This appears to be about the maximum thickness of the bed.
A measurement on the Caney Creek side of a small Clintwood outliel

on Big Ridge, 5 miles south of Clintwood, is given on page 118. The sec-
tion at the Elbert Powers local mine, on the Cranesnest River side, is as

follows:

Section of Cltntwood, coa,l becl at Elbert Powers m'i,ne on Big Ri,dge.

(Location 79, elevation 2,824 feeL, E. L.\
Sandstone, shaly. X't. in.

Coal .. 2 I
Shale . 7

Coal .. 1 6
ClaY .. Yz

Coal .. 4
Clay .. lz

Coal .. 3 I
Coa,l .. 8 3Partings 8

An analysis of the coal from this mine is given on page 205.
Both of the Bolling coals are present in the divide east of Lick Fork,

and- are found also on the west between Lick Fork and Dotson and McX'all
forks in Wise County. The following measurements were made just west
of the county line on the headwaters of Mcx'all Fork:
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Saction of Bolli,ng coal bed,s just west of county line i'n W'iee County.

Upper bed.
Ft. in.

coal 
L;*"; o"u. 

4

Coal.34
Bone . 3

The distance between the beils here is 40 feet. It is apparent that these

coals are of workable thickncss in the extreme western part of the county,

but they unilerlie very limited areas.

MC CLURE RIVER NORTHEAST OF CANEY CREEK.

Geologic outline.-'lhe rocl<s exposed in the McClure River drainage

basin belor'v the mouth of Caney Creek include the sandstone beneath the

Kennedy coal bed at the base and the lower 150 feet of the Wise forma-

tion at the top. The central part of this drainage basin iies in a structural
terrace in which the only dips are mjnor undulations. On the southern,

r.estern, and northern borders of the basin there are northerly an[l north-
rvesterly dips averaging ?5 feet to the mile. The principal features of the

stratigraphy of the exposecl rocks ale shown by the generalizecl columnar
sections for the central part of Dickenson County (Pl. XIII). The local
stratigraphy of rocks below the surface is shown by drill records (Pl. IX),
and of rocks above the surface by loca1 sections 6, ?, and 23, and general

sections Bb, Bc, Cb, Cc (fig. Z).
The Kennedy, Lolr'er Banner, Splash Dam, Glamorgan, anrl trvo other

coal beds were found in this basin, but the llpper Banner becl is the only
one in which extensive mining could be profitably undertaken at present.

(See figs. 9 and10). On both sides of McCIure River between the mouths

of Big and Roacl branches, the Upper Banner contains 37/z to 6 feet of
coal with only thin shale ancl sandstone partings, and lies sufficiently low
to be easily reachecl from the main valleys. Mining operations on a large

scale have followed the completion of the railroad along the river. The
mining town of Moss, on Mill Creek near its junction with McClure River,
is the center of the largest operations.

Kanneily coal berJ.-The Kennedy coal bed lies 250 to 300 feet below

the Upper Banner coal horizon and is exposeil only in the bottom of Mc-
Clure River valley north of the mouths of Road Branch and Caney Creek.
'Ihe horizon of the bed is easily itlentified by the coarse sanclstone which is
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just below it, but there appears to be little or no coal present in most places.
In a railroad cut near the mouth of Spring Branch (location 80, eleva-
tion 1,340 feet B.), there are 16 inches of coal in what is probably the Ken-
nedy bed, but a short distance ilo'rvn grade this is replacecl by shale dipping
about 15 degrees in what is either a slide or a local buckle. The I{en-
nedy is 3 to 40 inches thick and greatly crushed anil contorted in the
tunnel at the mouth of Caney Creek; but a short tlistance to the south coal
is lacking. Locally there are one or two very thin coal beds 50 feet or
less above the I(ennedy.

Lower Banner coal bed,.-The Lower Banner coal bed lies ?0 to 100 feet
belolr' the Upper Banner and outcrops low down in all of the valley of
McClure River and in the lower parts of its tributaries. It has a thin
sandstone underneath, but can best be identified by its relation to the
Ilpper Banner and Kennedy beds or their horizons. The coal bed is per-
sistent, but commonly less than 2 teet thick.

The Lower Banner, 78 to 24 inches thick, is exposed at the north encl
of the tunnel opposite the mouth of Squirrel Camp Branch (location 81,
elevation 1,500 feet B.). Many road blooms, seeps, and a few caved open-
ings rvere seen at the Lower Banner horizon west of McClure River, but
no other complete measurements rvere obtained.

The bed is 15 and 16 inches thick, respectively, at two places in the
upper part of Big Branch (locations 82 and 84). Several strip mines near
the briclge at the forks of Big Branch (location 88, elevation 1,726 f.eet
H. L.) show 13 to 30 inches of coal with both sandstone ancl shale over-
lying the coal, ancl 2 inches more of coal 9 feet below the main bench.

No measurements were made between Big Branch and Mill Creek, and
in the valley of the latter stream the value of at least the upper part of
the beil is greatly impaired by shale partings.

coal in a drift beside the ridge road near the mouth of Mcclure River
(Iocation 85, elevation 7,527 feet S., fig. 18, section 85) is tentatively
correlatecl with the Lower Banner. A short distance east the rocks dip
steeply, indicating buckling, perhaps accompanie<l by faulting. In this
drift there are 26 inches of coal unclerlain by 19 inches of shale uncler
which there are 8 inches more of coal. A short distance below there is
coarse-grained massive sandstone.

Ultper Banner coal bed.-The {Ipper Banner outcrops in the valley
of Mcclure River from its mouth to caney creek ancr also nearly to the
heads of the principal tributaries. rt ties ?BE to 800 feet above the Ken-
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['ig. ]3.-sections of coal becls in the northern part of the Mcclure River drainage
basin.
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necly horizon and 350 to 4?0 feet below the top of the Gladeville sand-
stone, 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 jn adjacent territory west of the river, the average thickness of this
bed is 4 to 5 feet and it is the best mining proposition in the ceritral or
northern parts of Dickenson County. Both north and south of this basin
the becl apparently brealis up into two or more relatively thin benches

and it may be lacliing in places. Where the bed is thick it can be easily
iclentifiecl by the thin sandstone parting in its upper half arrd by a coarse-

grained sandstone cap-rock a few inches to 20 feet above the coal.
What is probably the llpper Banner bed is less than 2 feet thick in a

natural exposure in Rocky Branch (location 86, elevation 1,485 feet B.).
The bed is 20 inches thick lYz miles southwest of location 86, where there
are several small drifts (Iocation 8?, elevation 1,615 feet B.). Near the
tunnel opposite Ilughes Branch (location 88, elevation 1,571 feet C. C. C.,

flg. 13, section 88), a 32-inch bed, including two clay partings each less

than 1 inch thick, is exposecl in small drifts used in railroacl construction
work. The roof is 312 feet of shale under sandstone, anil there is said to
be another bench of coal several feet from the one mineil. As shor.n in
the two following sections, the shale parting between these tr,vo benches'

thins to the southwest and is only 5 inches thick in a small mine on Irow
Gap Branch ancl 3!/z inches in a drift at a place half-a-mile farther south:

Bections of Up,per Banner coalbad, near Low GaTt Branr:lt.

(Location 89, elevation 1,597 feet
C. C. C., X'ig. f 3, Section 89.)
Sandstone. Ft. in.
Shale . 6

Coal . . I1
Shale

Coal
Sanclstone

Coal ..
Shale .

Coal (reported) ....

Coal .,
Partings

(Location 90, elevation I,606 feet
C. C. C., X'ig. 13, Section 90.)

Sandstone. Ft. in.
Shale . 5

Coal .. t
Shale

Coal
Sandstone

Coal
Shale

Coal

Coal .. 5
Partings

I
1
I

l0

28

a/z

a
a/z

8

0
4U-

50
7

J -/2

29

On the west siale of McClure River, as far south as the mouth of Squirrei
Camp Branch and a little heyond, the llpper Banner contains 41o 5t/, feet,
of coal, with only thin partings. The following section was measured in
a drift useal in railroacl construction work near the mouth of Camp Branch:
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Section of Upper Bannar coal bed, near Camp Branch.

(Location 9I, elevation 1,615 feet B., Fig. 13, Section 91.)

Sandstone, Ft.
Coal .

Shale
Coal .

Sanclstone
Coal . 2

Shale .

Coal . .

10?

Coal
Partings ZYz

Stone cites an opening orl the west side of the river a quarter of a mile
northwest of the mouth of Squirrel Camp Branch, in which there are 8

inches of coal above the thin sandstone parting and 45 inches below it.
Half-a-mile south (Iocation 92, elevation 1,619 feet C. C. C., fig. 13,

section 92) the sandstone parting is tL/z inches thick, the coal abo.ve is 10

inches, and that below it 4? inches; no partings more than a quarter of
an inch thick were seen, ancl there are repofteal to be 15 inches more of
coal 1I!/z inches above the part of the becl norv exposeil. No measure-
ments of the Upper Banner were obtained either west or east of McCiure
River between the drift last mentiond and Caney Creelr, and it is probable
that the bed is either thin or split into several benches in most of that
area. It may be thick near the head of Big Branch, horvevet, and a drift
near the Stratton road (location 93, elevation 1,845 feet B.) is said to
have shorvn nearly 3 feet of coal.

On Squirrel Camp Branch and neighboring parts of nIcClure River,
the tTpper Banner contains 3t/2 to 57/2 feet of coal in a lorver bench that
has onlv thin partings, and commonly also a top bench that would probabiy
be left in mining. The following is exposed in a small drift mine half-a-
mile south of the mouth of the branch:

Section ol'Uplter Banner coalbed, south of mluth of ,\quimel Camp Brrntch,.

(Location 94, elevation 1,633 feet C. C. C., Fig. 13, Section 94.)

in.
o

"/4
7Yz
1t/z
,.u-

%II

Shale.
('oal

Shale, carbonaceous at base ..
Coal .

Sandstone
Coal ..

Shale .

Coal ..

tioal

Ft. in.
IO

27
8
I
6
2

eo

52
2LOPartings
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. Stone states that trvo measurernents in the upper part of the south
fork of Squirrel Camp Branch are as follows:

,Secti,ons of flppar Banner coal bed, on right fork of Brluirrel Camyt Branch.

x.t.
Coal ..

Sandstone
Coal ..

Shale .

Coal .. 2

Coal ..
Shale .

Coal ..
Sandstone ......

Coal ..
Shale .

CoaI ..
Shale .

Coal ..

Coal .. .....
Partings .. .

Coal ......
Sandstone ...

Coal ......
Shale ...... .

Coal ......
Shale .......

Coal ... ...

Coal ....
Partings

]lt.
8r/.2

trh
| 1U-

9a/z

r't. 1n.

l0
I
9Yt
4t/z
2
2r/z

llCoal .....
Partings

(Location 95, elevation 1,606 feet
C. C. C., Fig. 13, Section 95.)

4 1a/z
L'/2

4 8t/,
8

Following'are thicknesses of the bed, as given by Stone, at two places on
the north {ork of the same stream:

Sect'ions of U'pper Banner coal bed, on left f ork of SqtLi,mel Camp Branoh.

in.
o

l,uz
BYz

Y+
2
1

8a/z

x't.

l

in.
8

8
lt/z
7

Y2
2

1/+

2

(Location 96, elevation 1,583 feet
c. c. c.)

Coal ..
Sanclstone

Coal ..
Shale ...

Coal ..
Shale ...

Coal ..

Coal ...
Partings

41
2s/+

53
| 1Yq,

The first of the folior,ving sections was measured at the moutli of a

small mine at the forlrs of Squirret Camp Branch; at the \,volking face the
coal belou' the sanilstorre parting is -t2 inches thick ancl lvithout shale
partings. The secoud of the follorving sections is given by Stone as nearly
half-a-mile north of the mouth of Squirrel Camp Branch:
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Sections of Llltyter Banner coal bed near mouth of Scluirrel Camp Brctnch.

(Location 97, elevation 1,597 feet (Location93,elevation 1,629feet
C. C. C., Fig. f3, Section 97.) C. C. C., Fig. 13, Section 98.)

X't. in.
I0j/2

1t
l0
I
| -/2

a/z

Shale
Coal

109

Coal ... ...
Shale .

Coal ... ... . .

Sanclstone .....
Coal ........

Shale .

Coal ... .....
Shale .

Coal ... .....

Coal ......
Partings ..

Coal ..
Clay ..

Coal ..
Sandstone

Coal ..
Shale .

Coal ..

Ft. in.
t4
I

8
la/z

llt/z
a/z

II
J

r10
4
Ia/z

3 l0 Coal .. 5
I 4 Partings ........ I

The highest shale parting, which is sufficiently thick on Squirrel Camp
Rranch to rencler the coal above it unrecoverable, thins to the north to a

ferv inches. The rest bt tne becl is about the same, so that on X{ill Creek
anrl neighborirrg parts of McCiure Creek there are 4 to 6 feet of coal with
only thirr partings. lllhe first of the following two measurements was made
at a drift half-a-mile southrvest of the mouth of Mill Creek, 90 feet above
a thin coal bed at the Lower Banner horizon; the second measurement \'vas

rnade at a small mine on the east sicle o{ the moutlr of House Fork of l\fill
Creek:

Secti,ons of Uyt,par Banner clql bed, near mouth of Mill Creek.

l0a/z
D

(Location 100, elevation 1,596
feet C. C. C., Fig. 13, Section

r00. )

Sandstone
Coal ..

Shale ...
Coal ..

Sandstone
Coal ..

Shale ...
Coal ..

5 lr/z
4 Coal ...... ...

Partings .....

The Upper Banner is being mined extensively by the C'llinchfield Coal
corporation orr rlouse Fork and Mill creek. ?he operations center about
the 

'erv 
nining tolr.n of Moss at the iunction of Mitl creek anil Mcclure

River, a tor,n of some 1,500 people at the present time (autumn 1919).
Somc 1il or more entries had been driverr., anal coal rvas being talcen out of
rnost of them in the late summer of 1919.

(T,ocation 99, elevation 1,590 feet
C. C. C., Fig. f3, Section 99.)

Shale. nt. in.
OoaI .. ll

Shale . I
Coal .. 8

Sandstone .. I
Coal .. 71/z

Shale . 2
Coal .. 2 rl

Coal ..
Partings

F t. in.
rlz

lt
lYz
8

%I
Yz

l0

54
2a/+
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The following measurement was made in main entry No. 1 on the west
side o{ House X'ork:

Bection of tlpper Banner coa,l on the west sid,e of House Forl,;.

(Location l0l, elevation 1,640 feet B., X'ig. 13, Section 101.)

Coal
Shale

Coal

x"t.
I

Sand.stone
Coal

Shale t/z

Coal

Coal ..

ln.

la/z
I
I

8

Partings

The following measurement was made in main entry No. 2 on the wesl
side of House Fork:

Sect'i,on of Uplter Ba,nner clal on the wast side of House Fork.
(Location 102, elevation 1,640 feet B.)

Coal
Shale

Coal . 5
Partings

In ail of the entries the coal averages 5t/, feet with 3 partirrgs, the
middle one being a thin layer of sandstone, the outer being of shale. The
sandstone parting occurs in the upper third of the bed, the upper shale

parting about 1 foot from the top of the coal bed, and the lorver about 3

feet from the bottom of the bed.

One ancl one-half miles north of Big Branch on the east side of llcClure
River Valley the following section is reported:

Reported Section of the Upper Banner coal bed at locaf,ion 103 ( Fig. 13, Section I03. )

X't. in.
Coal ..

Shale ........ 2 6
Coal .. I

Sanclstone I
Coal

Shale
Coal

Shale
Coal

Coal

Ft. in.
rlt/z

Yz
b
L%
I
I

1l

2r/^
23/,

8
|7

16
I

2

6l
33Partings
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About the same thicknesses prevail farther east, as shown by the fol-
lowing two sections at smalL mines, the first on Toms Fork of MiII Creek
and the second on Mill Creek near Tenso:

Sections of Upper Banner coal bed, on Toms Fork and, Mill Creek.

(Loeation 104, elevation 1,677 feeL
C. C. C., X'ig. 13, Section I04.)

Sandstone.
Coal ..

Shale .

Coal ..
Sanclstone

Coal ..
Shale .

Coal ..

CoaI ..
Partings

(Location 105, elevation I,612 feet
C.C.C., Fig. 13, Section 105.)

Sandstone, X't. in.
CoaI .. I

Shale . I
Coal .. 8

Sandstone I
Coal ..

Shale .

Coal ..

Coal ..
Partings ........

Ft. in.
8
2
8
I

q

I
2rl

II
5

29

50
7

Stone describes a section near the mouth of Bowiing Branch (location
106, elevation 1,612 feet C. C. C., fig. 13, section 106) that is nearly
identical with the one on Mill Creek near Tenso, the thickness of coal
l:teing 63t/, inches and of partings 77/, inches. Iress than a mile north
of this the lowest shale parting, which is only 5 inches thick at locations
105 and 106, thickens, and still farther north is as much as 12 feet thick.
As a result of this splitting, only the lower bench appears to be ar.ailable
for use on Roacl Branclr, as shown by two openings (location 107, eleva-
tion 1,565 feet 8., fi,g. 1,3, section 10?) ; and location 108, elevation 1,630
feet B., fig. 13, section 108) at r'vhich there are 29 inches of coal and 1

or: 2 inches of shale two inches from the top. The overlying rock is shalc
and the underlying rock sandy shale and shaly sarrdstone; traces of rvhat
seems to be a thin coal bed show about 10 {eet above the openings, or.er-
lain by 40 feet of massive sandstone on top of which there are traces of
the Splash Dam coal.

There are no openings on the Ilpper Banner on the east siale'of the
McClure betv'een Road Branch and the mouth of the river. The upper
bench is only 11 inches thick where exposeal near the north end of the
ridge road east of the McCIure, and both benches are known to be ver,v

thin near the mouth of the river. \\4iat is probabl;' either the lower bench
or both benches is exposed a mile up Camp Creek:
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Section of Upper Banner coal bed, 0n CauLp CJreek.

(Loc:rtion 109. elevation 1.620 feet 8., Fig. 13, Section 109.)

l-t. in.
Coal I ll

Sandstone, coarse-grained .8-15
Shale, with coal streaks

Coal
Shale

Coal ..
Sandstone.

Coal 36
| 6rh_t3r/2Partirrgr

The lower bench of the Lipper Bannel is 23 inches thicl< at the head
of Camp Creek (location 110, elevation 1,6?0 feet B.), and rests upon
medium-grained sandstone.

Sphsh Dam antl high,er coal beds in )-orlon, forrrtation,.-In this basin
there are at least fir'e or six coal beds in the Norton formation abor,e the
Ilpper Banncr horizon, but onlv one of thern-the Splash Dam-was
founcl to be more than 13 inches thiclr. The Splash Dam beil is 40 to 80
feet above thc Upper Banner and only a few feet above the sandstone over-
lying the latter bed. ft is nearlv 3 feet ihick near the mouth of the Mc-
Clurc, but less than 2 feet thick farther southwest. Tew measurements
l-ere obtained, but thc lacli o{ prospect.s arrcl small mines indicates that the
becl is reiativeiy unimportant.

An exposure half-a-mile south of Miilard (location 111, elevation
1,?30 feet B.) shows 18 inches of coal at the Splash Dam horizon, and a

little more may be concealed. llhe same bed is reporteil 18 inches thick
near the nrouth of Road Branch (locatiorr 112, elevation 1,660 feet B.),
ancl is 19 inches thick at the head of Camp Creek (on slope above location
110, elevation 1,?80 feet B.). Coal jn an opening on what is probably
the Splash Dam at the mouth of McClure River (location 113, elevation
7,425 feet B.) appears to be about 3 feet thick. ifhis pit is near steeply
dipping beds ancl the coal exposeil here may not be conectlv correlated.

Coal becls in lYi,se fornta.tion.-The Glamorgan antl Lyons coal beils
shol' as blooms in the tops of the main ridges, but underlie only small
areas ancl are plobablv i.ery thin in most places. The Blair coal has been
eloclecl except on one or two very small outliers nnrl the Clintw'ood has
likewise been remor,ecl by erosion except in these snrall remnants. The
I)orchester attains a thickne.qs of 2 feet on the northern end of Big Riclge
ancl is probably the bed that is 25 inches thicl< near Hill School, north-
rvest of Haysi (location 114, elevation 1,828 feet II. L.).

l0
5

1/-/2
tz
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GeoLogir: outlina.-The rocks exposeii in the Caney Creek clrainage
basin irrclude part of the unclerlying rock of the Kennecly at the base and
the lolver 300 feet of the Wise forrnation at the top. 'l'hese are shorvri

by the generalizeil columnar sections for the central and southu'estern
parts of Dickenson County (Pl. XIII), by drill records C 128 ancl C 123

(Pl. IX), by local sections 6, 1,9, and 10, and by general sections Aa, Ab,
Ba, anrl Bb. Rocks not exposccl are shown in rlrill recorcls S 1?, S 36,

S 3?, and S 38 (Pl. IX). The Norton formation outcrops in by far
the greater part of the basil, as the Gladeville and Wise appear oniy on the
tops of the highest ridges. The ciips are, in general, to the northwest at
30 to 300 feet per mile.

ln Crenesnest Mine t23 r33
Clintwood

l"
a-=

,l:
l-l*.

X'ig. 14.-Sections of coal beds in the Caney Creek ilrainage basin.

'I'he lorth half of the Caney Creek basin contains Uttle coal that is

likely to be utilized in the near future, though beds 2 feet or less thick
are common anil coal 3 feet thick is not unknorvn. Outliers of the Clint-
wood bed on Big Ridge contain more than ? feet of coal rvith only thin
partings, but the areas are too small for any except local mines. The

I l3

tt7 124
Upper BannerLo*er Banne.@ UPPer Banner
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southern part of the basin, however, is rich in coal in the Upper Banner
bed, which contains an average of 5 feet of excellent coal on Hurncane,
Road, and Trace forks. (See ligs. 10 ancl 14). Part of this thick coal is
already being minecl by the Clinchfield Coal Corporation and hauled by
motor more than a mile and a half under Sandy Ridge to the mine mouth
on tr'uller Branch of Big Toms Cree\ whence it is shipped over the Clinch
Valley division of the Norfolk and \Vestern Railivay.

Kannecly coal bed^-'lihe Kennedy coal, which lies 250 to 330 {eet
below the Upper Banner horizon, is below the surface except near the
mouth of Caney Creek. hi the railroacl tunnel near the Caney Creek

bridge (location 115, elevation 1,493 feet H. L.) the bed is 3 to 40 inches

thick and is greatly contorted and crushed, the fracture planes striking
in general S. 80' E. The coal disappears a few yards north of the tunnel.
'Ihe Kennedy, though locaily thick, is so irregular in thickness and so

crushed and fractured that it is not a profitable miriing proposition. Ar
the tunnel there is a coarse massive sandstone under it and 100 feet of
fine-graineii, rather shaly sandstone above it.

Lower Banner coal beil.-'lhe Irolr'er Banner coal lies at an average

distance of 100 feet below tlie {Ipper Banner horizon. It outcrops low in
the valiey of Carrey Creek from its mouth nearly to its head and a con-

siderable distance up its tributaries, especially those from the east. The

betl averages about ? feet thick, though locally it expaniLs to a little more

than 3 feet.

No complete measurements of the Lower Banner bed were macle on the

r'vest side o{ Caney Creek, though a caved opening on Mill Branch in-
clicates a thickness of at least 2 feet, and another at the mouth of Irong
Branch (location 116, elevation 1,??5 feet B.) is apparently in at least 3

feet of coal. Stone states that the bed is 21 inches thick on the upper part
of Hurricane Fork just south of the county.

The beil is mined for local use on the eastern Big Branch (iocation
11?, elevation 1,830 feet B., fig. 14, section 1-1?),'r'vhere it is clean ancl

43 inches thick and is overlain by 6 fcet of sancly shale and sandstone. The
bed is reported to be thick in drifts on the east side of the loop of Canel'

Creek, opposite the mouth of Irong Branch. Half-a-rnile northeast of
the ioop (location 118, elevation 1,?90 feet B.) there are 34 inches of coal
in an upper bench antl a fen' inches mor:e below a shale parting. In the
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bed of the upper part of Bad Branch (location 119, elevation 1,910 feet

B.), an exposure that appears to be the. Lower Banner coirtains only ?

inches of coal badly split by shale partings. It is possibie that this
exposure is not the principal bench of coal. A prospect on Rocl<house

Branch (location 120, elevation 1,820 feet S.) shorvs 26 inches of clear

coal.

Ultper Banner coal beil.-The Upper Banner is by {ar the most im-
portant coal becl in this basin anil outcrops 300 feet or less abor,e Canev

Creek and its tributaries from their mouths neariy to their heacl'*. The

bed contains 37/2to 8 feet of coal, tith an a\rerage of 5 feet on }lutricane,
Roacl, ancl Trace Jorks. It is norv being taken out east and west of Hur-
ricane Fork by the Cranesnest mine of the Clinchfield Coal Corporation,

the entrance to which is on the south side of Sancly Ridge and the workings
of which have been driven northwartl a short distance into Dickenson

County. Ana\ses of the coal from this mine are given on pages 198 and

199 of this report. North of this district the {Ipper Banner splits into
several parts the thickest of which contains only 2 to 3 feet of coaf and the

lack of prospects ancl exposures north of Rockhouse ancl Mili branches indi-
cates that there is still less coal in that district. lVhere the bed is thick it is

characterizeil by an inch of sanclstone in the middle or the upper half.

In a hollow near the loop of Caney Creek (location 121, elevation

1,880 feet B.) the Upper Banner is split into three benches occupying a

space of about 35 feet, with coarse-graineil sanilstone above and medium-

grained sandstone below. The upper bench of coal is 18 inches thick, the

miclclle bench 9 inches, and the lower is reportecl to be 30 inches. Farther

south the shale betrreen these benches thins to a few inches and the bed

is the excellent mining proposition describecl in the last paragraph. On

the right fork of Hurricane n'ork just south of the county line, small

drifts show the bed to be less than 2 feet thiclc, but either the coal is thin
in a very small area here or part of the bed is not shown at the drifts.
At the main Caney entry of the Cranesnest mine (one-half mile south

of the county line), the bed contains 6 feet of coal. The details of the

becl are best shown b;' the follolving measurements in the mine, the first
being 500 feet northeast of the main Caney entrv and the second 1,500 feet

southwest of it. The first measurement probabl;' does not include the

lower part of the bed:

115
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Secti,ons of Ultpar Banner coal bed, in CrcLnesnest m.'i,ne.

Shale.
Coal ..

Sandstone
Coal ..

Coal ..
Partings

Shale.
Coal ..

Shale, sanily ... ...
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Sandstone
Coal ..

Shale ancl coal ... .

Coal ..
Shale

Coal
Shale

Coal

Ft. in.
. . l1/z
.Yz
.. 2

I
I -/2

a-/9
3a/z

2
l3l

t0

r23.)

Ft. in.
rl0

I
22

40
I

Coal ..
Partings

The coal available {or mining thins slightly to the north, and near
the junction of Hurricane and Road forks (location 1PP, elevation 2,060
feet B.) a smal] mine is in 42 inches of coal rvith Ure typical thin sand-
stone parting near the middle. Farther southeast, near the head of 'Irace
Fork, the bed is thicker as shown by the following section:

Section of Upper Banner coal bed, near head of Trace Fork.

(Location 123, elevation 2,160 feet C. C. C., Fig. f4, Section

Sanclstone, bluish, meclium-grained
Coal ..

Shale
Coal .

Sandstone
Coal

Shale
Coal

U 1/z

e%

ln.

o
o
I
I

x-t.
6

z

2 91/z
t?/8
7%

Coal s
Partings

r014
7%

The following measruement in drifts beside the path rvest of Bad Ridge
School apparently shows the LTpper Banner in two parts, though it is
barely possible that the upper part is the Splash Dam bed, The iowest
and thickest bench of coal is reported to contain the typical thin sand-
stone parting in a few openings in the vicinity:
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,\eclion of UytTter Bctnner coal bed half-a-nl,ile west of llacl llitlse u\thool.

(Location 124, elevation of base 1,987 feet S., l-ig.14, Sectiou I24.)

Sandslone. lrrtff. finr,-grairred. slralv at lritso
Coal ..

Shale, drab and black, carL,Lale, drab and black, carbonaceous in part
Coal

Interval, including shale at top ...
Shale, mostly drab, rvith streaks o{ coal in lorver part; con-

tains fossil plants .

Coal ..
Shale, drab; contains fossil plants

Coal .

' Shale, drab; contains fossil plants .

Coal .

'lhe sarne beds are exposed in cLrifts near the road on a
Bad Branch, as follows:

tributary of

Section of Upltar Banner coal bed half-a-mile east of BarI Rirlge Sclt'ool.

(Location 125, elevation of base 2,000 feet, H. L.)

Sandstone, buff, flne-grained, cross-beclded
Coal, with shale streaks near top

Shale, very compact and sanrly
Coal

Interval, including shale at top ..
Shale, drab; contains fossil plants 6

Coal
Shale, carbonaceous in p.; ..... ............ ......

Coal . I
Sanrlstone, fine-graine<I, compact, massive I

On Little Rockhouse Branch (Iocation 126, elevation 1,980 feet B.)
the coal at the LTpper Banner horizon is only 2 feet thick, and the pres-

ence of massive sandstone both above and below indicates that other
benches are lacking.

Splash Dam und hi,(ther r:oal lteds in 'Norton formation.-illhere js coal

at several horizons in the Norton formation above the llpper Ranncr, but
all the becls are less than 2 feet thick except locally. Tt is likely that the
Splash Dam beil, rvhich lies about 50 feet above the llpper Bannet, con-

tains in places as much as 2 or 3 feet of coal, but only bloonis were found
at its horizon.

The thickness of a hed tlat ljes just above a coarse sandstone, and 280
feet ancl less above the Upper Banner horizon, was ascertajnecl at trvo
places. In one drift, in a hollow north of Pound Branch (location 12?,
elevation 1,980 feet B.), the bed contains 28 inches of coal separated by

Ft. in
l'i

I
I1

8

52
l-r

7
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a shale parting from an upper bench 8 inches thick. At the other drift,
on Lick Branch (location 128, elevation 2,100 feet B.), there are only 18

inches of coal. Another bed which is 18 inches thick rrear Big Oak School
(location 129, elevation 2,030 feet B.) is apparently at a lorver horizon
arld is perhaps the Hagy.

Dorchester and" Lyons coal beds.-The characteristics of the l)orchester
and Lyons coal becls on Big Ridge have been previously merrtionecl in the
description of coal in the Cranesnest River clrainage basin. Nearly a1l of
the exposures of these beds on the divide east of Caney Creek are on upper
X[cClure River drainage and u,ill be described in the section c]evoted to
U:rat basin.

The beds were seen at a few places on the east side of Big Ridge. A
caved drift in the Dorchester bed nearly a mile south of Bearpen Gap
(location 130, eler,-ation 2,71-5 feet B.) shows more than 18 inches of coal
r'vith 3 inches of shale near the top ancl a roof of 10 feet of shale. Half-
a-mile due south the bed rvas reported 21 inches thick, and $.as said to
be 18 inches thick near the head of Pouncl Branch (location 131, eleva-
tion 2,275 feet B.). A small mine in the Lyons bed a mile northeast of
Lyons, \\rise County, (location 132, elevation 2,570 feet B.) $'as filled
with r'vater when visiteil, but the coal appearecl to be about 3 feet thick.

Cli,ntwood coal bed.-The Clintwood becl occurs only in sma1l outliers
on Big Ridge at the heads of Pound, Lick, and Mill branches, r'here it
is 185 feet above the base of the Wise formation and 580 feet above the
Upper Banner horizon. As shown by the following measurement at the
F. T. Kennedy local mine at the head of Mill Branch and by one on page
102 (Iocation ?9), it is an exceptionallv thick bed in this small area. The
Eagle and Blair beds, which are less than 100 feet below the Clintwood,
are represented by road blooms only.

Section of Cli,ntwood, coal beil a,t Kennerly m'ine on Big Ridoe.

(Location 133, elevation 2,386 feet S., Fig. 14, Section lBB.)

Bt.
2

Shale.
Coal

Shale
Coal

Shale
Coal

Shale
Coal

rn.

o

n

'jt2

2r0
Coal .. 7
Partings

t0
I



DETAILTD DESCRIPTION OT' COAL BIDS 119

MC CI,IIRE RIYER SOUTHEAST OF OANEY CREEK.

Geologic outli"na-The lowest stratum exposed in the drainage basin
of upper McClure River is the massive sanalstone beneath the Kennedy
coal becl, and the highest is a massive white sandstone the top of which is
about 350 feet above the base of the Wise formation. The Gladeville
sanclstone and the W'ise formation, however, are restricted to the tops ot
the main ridges. The stratigraphy above and below drainage is shown by
the generalized columnar section for the southwestern part of Dickenson
County (Pl. XIII), by many drill records (Pls. IX and X), by general
sections Acl, Ba, Bb, Ca, and Cb, anil by local sections 10, 11, 1,2, 13, \7,
and 18. Dips, less than 100 feet per mile except locally, are to the north-
west ancl north.

There are some important coal beds in this basin, chiefly in its south-
ern part, near Sandy Ridge. (See figs. 9, 10, and 15). The Kennedy coal

is more than 9 feet thick in a fern' pockets, but is thin in many places and is
everywhere crushecl ancl very irregular in thickness. The Lower Banner
is 2 to 3 feet thick in many places and contains an average of more than
3 feet of coal in the southeastern part of the basin. The Irower Banner
is being mined on a large scale at Dante, a short clistance south of the
McCiure River ilrainage basin, where it is much the same as in part of
the latter area. In the northern part of the basin the Upper Banner
is split into several beds each containing less than 3 feet of coal, but these

beds unite in the southeastern part of the basin, where the coal averages

about 5 feet thiclr and contains only very thin partings of incombustible
matter. A large tonnage is being derived from the Upper Banner near
Dante, and the workings of the largest mine have already been extendecl

north under Sandy Ridge and into the territory at the head of Mc0lure
River. An entry is also being driven from a large mine at Wilder, on

Dumps Creek toward the head of Roaring n'ork. Analyses of the
coal from these mines are given on pages 200-20+. The Splash Dam bed is
3 to 4 feet thick in the southern part of the Open lork drainage basin ancl

may be fairl;, thick in a few other areas. Higher becls are either too thin
or occupy too small an area to be of great importance. The Dorchester
and Lyons beds show 3 or 4 feet of coal locally, but commonly contain sev-

eral shale partings. The nagle bed is 30 to 51 inches thick, but underlies
only about one square mile.

Kennedy coal bed.-The Kennedy coal is 300 to 420 fleet below the
Upper Banner horizon antl outcrops low in- the valley of McClure River
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and the lower parts of its tributaries. The coal lies near the level of the
railroail from the Sandy Ritlge tunnel to Caney Creek ancl can be seen

in many railroatl cuts. The Kennecly is everywhere crushed and slicken-
sided, and is fracturecl in a way that plainly shows that the becls above it
were shoved to the northwest along the plane o{ the coal bed. As a result
of this movement the thicl<ness of the coal is remarkably irregular and the
bed, though locally thick, is not likely io yield a large profit in ninirg.
There is a coarse massir,e sandstone a few feet below the coal and fine-
graineci sandstone oi sandy shale above it. There are in places several coal
beds above the Kennedy and below the Irower Banner, but they are too thin
or impure nearly everywhere to be of commercial importance.

The Kennecly is 3 to 40 inches thick in thc tunnel at the mouth of
Caney Creek, 10 to 15 inches a quarter of a mile southeast, and 12 inches
half a mile farther up the railroad grade (location 134, elevation 1,501
feet H. L.), where it is 9 feet abor.e the track. The Kennedy ancl a coal
bed 30 feet higher are exposed at intervals in the cuts betrveen Spraddle
Branch and Buffalo Creek, but are too thin and irrgular to be mined in
e\ren a small u,'ay.

Two small drifts on Open Fork near Rush Rranch (location 1ii5,
elevation 1,600 feet 8., fig. 15, section 185) show ?0 io ?6 inches of coal
rvith sandstone overlying the bed. A small mine at the mouth of the
road fork of Spring Fork (locatiqn 186, elevatiorr 1,64? feet S.) is in
30 inches of coal with sandstone above and below the coal bed. There
is a large prospect opening on Middte Fork (locatlon 13?, elevation 1,630
feet B.) in which the Kennedy is reported gt/, feet thick, and a smail
stripping a few rods south is in at least 4 feet of coal. About three feet
of coal, in the opening on the opposite sicle of the stream are in a beil
about 50 feet higher than the Kcnnecly. A small drift just below the
mouth of Rush Branch (location 138, elevation 1,60? feet S.) contains
24 to 30 inches of coal. 'Ihe average thickness of the Kennedy on Operi
I'ork drainage is much less than is indicated by these measurements.

The Kennedy is 33 feet above the grade and only p inches thick at the
deep railroad cut at the mouth of Open Folk, and only 3 to 1b inches
thick in cuts half-a-mile south. A little farther up grade (location 139,
elevation 1,5?5 feet 8., fig. 15, section 139) the becl contains i[1 irrches
of coal near track level, but is thinner not far distant. At tire tunrrel at
the mouth of Long Branch, the following section is exposed:



r63
Lower Banner

l"
t76

Upper BannerI''||*'.l-

t75
Upper Eanner

,rlt'-l-

135 139 145 t46 149 154

l: 

.l .l:' .i: 

fl 

*l:

164 t66
Lower Banner Lower Banner

- 

I

- -IIl* I'
- 

I

-lf,a

t55 t57 t6l
Lower Banner Lower Banner Lower Banner

l-I I
r====

t85
Upper Banner

,16"E"

,l'
,^I',
_l',E'"-'

I''I,.

I..

?t2
Eagle

I,.
-,^"=-'twL.--A

I
Iut

I
River drain-

194 205 206
Splash Dam Dorchester Dorchester

l, l- ,,t*lrr"

r68
LOwer Banner

167
Lower Banner

l" l-

l9l
Upper Banner

190
Upper Bannerl"
l-

t84
Upper Eanner

Fig. I5.-Sections of coal beds in the southern part of thc McClure
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Section at mouth of Long Branch of McClure Riuer.

(Location 140, elevation of base 1,635 feet B.)

in.

3-24

2-t2

The Kennedy coal bed is 10 to P4 inches thick in cuts near the mouth
of Honey Branch (location 141, elevation 1,690 feet B.) and is reported
30 to 36 inches where it di'ps uncler the track a short distance north.
Opposite Roaring Fork (location 742, elevation 1,?00 feet B.), at rail-
road level, the bed is 24 to 3? inches thick. fn cuts a shoft distance
south the bed contains 30 inches of coal split by a foot of carlronaceous
shale 10 inches from the top. Near the mouth of Bear Hollow the coal
is 15 to 30 inches thick and includes irregular shale partings. Fafther
south (location 143, elevation r,770 feet B.) the bed is 18 inches thick
and in places has a shale parting near the middle. .Ihe Kennedy was
utilizecl in railroad construction u'ork at a mine near the end of the Sandy
Ridge tunnel (location 144, elevation 1,831 feet S.), where it is 3 to ?
feet thick and contains shale partings of irreguiar thickness. The over-
lying rock is 15 feet of drab, fne-grained sandstone that needs littte tim-
bering in the rooms, anal 30 feet of coarse massive sandstone shorvs in cuts
below the coal.

There are comparatively few exposures on the east side of the river,
but it may be safely assumed that the Kennecly is as irregular there as
along the railroacl. A drift half-a-mile south of Nora (rocation 145,
elevation 1,580 feet B., fig. 15, section 145) shows coal 35 inches thick,
separatecl from sandstone above and below by only a few inches of shale.
A quarter of a mile north of Nora (location L46, elevation 7,872 feet
S., fig. 15, section 146) there is a small mine in 3 to 5 feet o{ coal that
is clear except for irregular sandstone lenses. An analysis of coal from
this mine is given on page 196 of this report. A smail mine at stratton
(location 147, eievation 1,530 feet H. I_,.) is in p to 3 feet of coal. The
bed has also been utilized about a mile northwest (location 14g, eleva-
tion 1,500 feet B.), where it is 2b inches thick. Beside the wason road

2
5

20
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near the mouth of Caney Creek (location 149, elevation 1,493 feet S., fig.
15, section 149) there is a small mine in coal 54 inches thick, exclusive
of two ?-inch shale partings near the top. Caved drifts a short distance
north indicate that the bed is as irregular here as in the tunnel on the
opposite side of the river.

Lower Banner coal bed.-The Lower Banner is 80 to 1?0 feet below
the Ilpper Banner. It is separated by a fer,v feet of shale or clay from
a moclerately coarse sandstone underneath that is a fair marker. Its
outcrop is iess than 400 feet above the level of l{cClure River and extencls
a consitlerable distance up most of the fributaries. The coal is more regu-
Iar in thickness and character than that in either the Kennedy or the
lJpper Banner bed; neverthless, it is far from uniform. The bed is Z

to 3 feet thick north of Open Fork and Hatchet Branch tlrainage basins.
It is rather thin or split by a shale parting in most of the Open Fork
basin, but contains an average of more than 3 feet of coal on the upper
part of the main fork. There are 3 to 4 feet of coal in rnost places south
antl southeast of Blair and Hatchet branches; although the lower part
of the becl is rather impure in the northern part of this area, there is here
a large body of coal that will undoubtedly be mined in the near future.

The bed is poorly exposecl in a stripping at water level on Spraddle
Branch (location 150, eievation 1,?60 feet B.) and is reported on unveri-
fiable authority to be 2 to 3 feet thick.

On the tributaries ancl branches of Open Fork the I'alue of the Irower
Banner is impaired in manv places by a shale parting near the middle.
Near the head of the main {ork, hor,vever, there are 3 to more than 4 feet
of coal in one bench. The shale parting is 14 inches thick in a small mine
on Rush Branch (location 151, elevation 1,800 feet B.), with p1 inches
of coal above it and 13 inchcs below. The overlying roclr is 10 feet or
more of bluish shaly sanclstone. caved drifts on Spring and Micldle forl<s
do not iniLicate that the beil is very thick, and at one locality (location 15p,
elevation 1,965 feet B.) it contains only 17t/2 inches of coal with 2 inches
of shale near the top. A partially filled strip-pit in the bed of Coon
Branch (location 153, elevation 1,955 feet s.) and a road exposure nearly
hal{-a-mile north indicate about 30 inches of coal. Accordins to stone
this bench is separated by !t/z feet of shale from a lorver bench of coal a

foot thick' Northeast of this, on open Fork (location 154, elevation
7,945 feet 8., fig. 15, section 154), the Lower Banner is 3 feet thick and
140 feet below the rrpper Banner outcrop. Nearly a mile south (location
155, elevation 1,970 feet 8., fig. 15, section 155) another small mine is in

t23
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about 4 feet of coal with overlying sancly shale. 'I'he follorving measure-

ments show the character of the bed farther south, the first having been

made in'a small mine at the mouth of Dismal n'ork, and the second in a

drift 40 feet below the Open Fork roacl:

Sect'ions of Lower Banner coal bed, near ltead of Opan Fork.

(Location 156, elevation 1,950 feet B.) (Location 157, elevation 1,955 feet
S., Fig. 15, Section 157.)

Coal .......... 3 11/,2

Partings ...... 7

(Location .163, elevation 2,136 feet
S., Fig. 15, Section 163.)

Sandstone. X't. in.
Shale . I 2

Coal, clear ........ 3 I
Clay .. 3

Coal ..

Coal ..
Shale .

Coal ..
Shale

Coal

Coal .. 4 4
Partings 8Yz

(Location 164, elevation 2,115 feet
8., X'ig. 15, Section 164.)
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2

Sandstone.
Coal ..

Shale ...

Shale .

Coal ..
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Coal, bony
Clay, soft
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Partings
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2
+
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I
4
7

8
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CIay...
Coal

Another small mine on Open Fork (location 158, elevation 1,960 feet
B.) contains 32 inches of clear coal at the top and 2? inches of coal with
several shale partings at the bottom. Iress than a mile north (location
159, elevation 1,935 feet B.) there are 32 inches of coal in the bed. North-
east of this locality, on Long Branch of McClure River (location 160, eleva-
tion 1,930 feet B.), the coal is 34 inches thick. In the next hollow to
the south (location 161, elevation 1,900 feet B., fig. 15, section 161) the
bed is 41 inches thick, but with thin shale layers in the lorver 8 inches.

Underlying the coal bed is 6 feet of hard clay ancl the overlying rock is
clay shale. A short distance south of this (location 762, elevation 1,910
feet B.) a small mine used by railroad contractors is in 32 inches of coal
with rather soft clay unclerneath and sandstone above separateal from the
coal by over 2 inches of ciay. The following sections show the character of
the bed at the heacl of Trammel Branch:

Bections of Lower Banner coal bed, at head, of Trarnmel Branch.
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A small mine near the head of McClure River (location 165, elevation

2,0?5 feet B.) is in 45 inches of coal, 'with 6 inches more separated from
its top by 26 inches of shale. A lower bench of 6 inches is reported to be

separatecl from the main part of the bed by 4 inches of shaie. The next
exposure founcl east of the river, in going down the McClure, is at a small

mine opposite Bear Hollow (Iocation 166, fig. 15, section 166), where

the bed is 3? inches thick. A small clrift beside the Roaring Tork road

(location 16?, elevation 1,955 feet S., fig. 15, section 167) is in 3 feet
of coal that is slightly bony at base with sandstone above. This thickness
is less than the average of the Irower Banner on Roaring Fork and is also

less than that of the same betl in the next hollow north (location 168,

fig.15, section 168), where there are 40 inches of coal separated from a
sandstone roof by 3 inches of shaie.

The following measurements were made on Hatchet Branch, the first
in a small mine on the right fork and the seconcl in a drift beside the
I^/agon road on the left fork:

Sections of Louer BarLner coal bed, on Hatchet Branch.

(Location 169, elevation 1,905 feet B.) (Location 170, elevation 1,871 feet S.)

Sandstone. Ft. in.
Shale, black l0

Coal, clean ...... 2 |
Shale .

Coal, rather dirty.
Clay, hard.

Sandstone. X't. in.
Coal .. I lla/2t'Rash" I 5

1/z CIaY.
7

Coal .. r ttl2
Coal .. -....... 2 8
Parting 1/z

The "rash" in the last section is composecl of interlaminatecl layers
of coal and shale, mixed and cr-umpled. The bed has the same section
between the forks of Hatchet Branch, in a drift just 100 feet below an
opening on the Upper Banner bed.

Coal 31 inches thick was measured in a small mine in the Lower Banner
bed on the right fork of Buffalo Creek (location 1?1, elevation 1,760 feet
H.L.), the overlying rock being a few inches of shale under sandstone
and the underlying rock 8 feet of shale over sandstone. A slightly greater
thickness is reported for a caved opening on the main fork of Buffalo Creek
(Iocation 172, elevation 1,?00 feet B.). On Crooked Creek, however, in
a drift beside the wagon road (location 1?3, elevation L,744 feet H. L.),
there are only 21 inches of coal overlain by a foot of shale under sand-
stone.

flpper Banner coal becl.-The outcrop of the Upper Banner is well up
in the hills along McClure River ancl extenals a consialerable distance up
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the chief tributaries. The bed is characterized by a yery thin sandstone
parting near the middle, ancl overlain by sandstone commonly separated
from the coal by shale. North of Open Fork and Hatchet Branch litUe
coal was found in this basin and blooms indicate that a thickening of the
first shale partings above and belorv the thin sanclstone layer has split the
Ilpper Banner into three benches, neither of which is more than p or 3
feet thick. These partings are much thinner in much of the Open n'ork
drainage basin ancl on both sides of the upper part of the McCIure, ancl
there are in places five or six feet of coal in the bed. The value of this
thick coal is greatly impaired in many places by partings that are suffi-
ciently thick to make the ultirnate recovery of all the coal doubtful. rn
the vicirrity of rrammel Branch and the heads of Mcclure River ancl
Roaring n'ork, however, the llpper Banner is in splendid condition and is
being utilized by the Clinchfield CoaI Corporation. Mines Z and 5 have
already taken out most of the rrpper Banner bed betrveen Trammel Branch
and the heacl of the McCIure, and coal is being mined south of Knot
Froilow Branch and hauled 1rl miles south uncler Sancly Ridge to the main
mine mouths near Dante. The bed in these mines averages slightly more
than 5 feet thick, with much of it 6 {eet and some ? fee! and sandstone
and shale partings aggregate only a few inches in thickness. 'l.hc maiu
entry of mine 6 at l4rilder is being driven southr,r.est tov'ards the head of
Roaring X'orlr and the lortheastern workings of mine p, in coal averaging
6 feet thick.

If the following measurement, made in a smail abandonecl mine on
Rush Branch of Open Fork, is of the Upper Banner, as appears probable,
the bed is bailly split by partings in this district. There is a possibility
however, that the bed measured is the Splash Dam.

Section of Ultper Banner (?) coalbecl on Ru,sh Branch,.

(Location 174, eievation I,973 feet C. C. C.)
Sanilstone, buff .......
sr"r., rri"l t' [rrtt, i" p;;';"b";;";;;;

Coa.l ......
Sandstone, shaly .

Coal . :.....".
Shale,- very sancly at top . . .

uoal ..
Shale

Coal ..
Shale

Coal .

Shale
Coal, bottom not seen

Coal in lower bench
Partings

X't. in.
+
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Near the head of Spring Forl< (location 1?b, elevation p,0?1 feet
C. C. C., fig. 15, section 1?5) the llpper Banner consists of b5 inches of
coal with 1/a inches of sanclstone 15 inches {rom the top and shale over-
lying the coal bed. 'rhe bed is thicker on l[iddle Fork, as shown by the
folloiving measurements on its rvest side, the first being in a smali mine
1/2 miles from the mouth of the fork ancl the second near the nouth of
Kilgore Branch of Miildle Fork:

Sections of [Ipper Banner coal bed, on Mid,d,te Fork.
(Location 176, elevation 2,0b2 feet

C. C. C., X'ig. 15, Section 176.)

in.
8
3r/z

ra/z
6r/z
3
tCoal .......... 6

Partings ... ...
Clay

Coal

Coal ..
Partings
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Shale.
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Shaie ...
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Sandstone
Coal ..

Clav....

(Location 177.)

I

CoaI

(Location 180, elevation 2,120 feet B.)

2r/z
5

7
o

5 21/z
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, The first clay parting below the thi' sandstone rayer is thicker on
coon Branch. stone cites a drift that is only approximately located on
the map accompanying this report (location 1?g) and in rvhich the thick-
ness o{ the parting is reported to be 85 inches, the coal above it, 33 inches,
and the coai below it 41 inches. There is an inch of sanclstone 15 inches
below the top of the upper bench of coar. A drift bero# the wason road
farther south (location 1?9, ele'ation 2,058 feet S.; shorvs 35 irches of
coal in r'vhat is probably the upper bench of the upper Banner, ancl there
is reported to be 41 inches more belorr, separatecl from it by 3 feet of
shale.

The folloiving section was measured 
'ear the heacl of Midclle Forlr a

mile rrorth of the southern bounilary of Dickenson County:
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The folloq,'ing sections 'vrere measured by the Clinchlield CoaI Corpora-
tion near the head of Middle Fork of Open Fork:

(Location 18I, elevation 2,I00 feet, approx.)

Shale
Coal ..

Shale
Coal

Shale
Coal I

Sandstone
Coal . I

Shale
Coal

Shale
Coal

Shale
Coa I

Coal ..
Partings

(Location 182, elevation 2,245 teet, approx.)
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(Location 183, elevation 2,255 feet, approx.)
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I

Coal ..
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The character of the betl near the head of the main branch of Open
Fork is shown by the following measurements, the first in a small mine
and the second in a prospect:

4 33/s
4Yz
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Sections of Upper Banner clal bed, near head of Oqten Fork.
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(Location 184, elevation 2,140 teet
B., f ig. 15, Section 184.)

Sandstone. X't. in.
Coal .. I 4

Sandstone I
Coal .. | 4

Shale . 7
Coal .. 1 10

Coal .. 4
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Coal ..
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CoaI ..
CIay . .

Coal ..

(Location 185, elevation 2,100 feet
B., Fig. 15, Section 185.)
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Sandstone. X't.
Coal ..

Shale .

CoaI ..
Clay ..

Coal .. I
Sanrlstone

Coal ..
Shale .

Coal .. I
Clay ..

Coal ..
CIay ..

Coal ..

Coal .. 5
Partings ........ I

The thickness of the Upper Banner in the mines near the head of
McClure River has been mentioneal anil details of the bed are shown in
the following sections. The first measurement 'was made in a small mine
near the wagon roaal up Trammel Branch; the second \,vas obtaineal between

Kent Hollow Branch ancl McClure River, in the workings of mine No. 2

of the Clinchfield CoaI Corporation:

Sections of UTtgter Banner coal bed, near haad' of McClure Riaer.
(Location 186.)

Ft. in. Sandstone. Ft. in.
6 Lroal ... I l0
L Lla/2 Sandstone lr/z

f Coal ... | Za/z

7 r/, Sandstone t/z
a/z CoaL. 2 5

CoaI.......... 4 l0
Partings ...... la/z

Coal .....:...... 5 5a/z
Partings 2

The {ollorving measurements have been made by the Clinchfield Coal

Corporation near the head of Open Fork:

Ser:tion of Upper Banner coal bed near the heail of Opan Fork.
(Location 187, elevation 2,220 feet, approx.)
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Section of tlpper Banner coal beil near the head of Open tr,ork.

(Location 188, elevation 2,266 feet,\

Coal ..
Sandstone

Coal

Coal
Parting

Section of Ultper Banner coq,l ber| naar thehead of Open Fork.

(Location 189, elevation 2,105 feet, approx.)

Coal
Sandstone

Coa.l

Coal
Parting

The following measurements were made in No. p mine of the Clinch-
field Coal Corporation at places, under Sandv Ridge, where samples of
the coal were taken for analyses from the upper bench, the lower bench not
being exposed. The first section .was taken on the left side of the mire
workings and the other on the extreme right.

Section of UTtper Banner coal beil in..Mine l[o. e, Cli"nchfietd, Coal Cor-
'p0ratrcn.

CoaI .

Shale, sand;,
Coal .. I

Sandstone
Coal .. I

Clay . .

Coal ..
Clay

Coa
Clay

Coal ..

Coai
Partings

An analysis of this coal is given on page 202.
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Section of Upper Banner coal becl in Mine No. P, Clincltfield, Coal Cor-
poration.

Ft.
Coal . I

Sandstone
Coal .. I

Clay
Coal

Clay
Coal

Coal .. 5
Partings

An analysis of this coal is giyen on page 202.
In places in No. 2 mine there is a lower bench of about 2 feet thick-

ness separated from the main bed that is being worked, by 6 inches to 2
feet of shale.

The bed is thinner and more irregular on Roaring Fork, as indicated
by the following sections:

Sect'ions of Upper Banner coal becl on Roar,i,ng Fodt,.

(Location 190, elevation 2,1I0 feet
B., Fig. 15, Section lg0.)

X't. in.
Coal .. | 2

Sandstone I
Coal .. I ll

(Location I9l, elevation 2,125 leet
8., Fig. 15, Section l9l.)
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8
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oCoal .. 3 I CoaI

Parting I

8:il,+ : .. :: ' tr,

A clrift on Hatchet Branch (location 192, elevation 2,000 feet B.)
shows only 27 inches in the llpper Banner becl, including 3 inches of clay
2 inches below the top of the coal. The or.erlying rock comprises 8 feet
of drab shale and the underlying rock 18 inches or more of yellow clay.

Splash Dam ond, high,er coal bed,s in ]{orton f ormation.-There are coal
beds at 5 or 6 horizons in the Norton formation above the Upper Banner,
but most of them are everywhere very thin and were laid down in rather
small areas. The Splash Dam bed lies 30 to 90 feet above the llpper
Banner and is separatecl from it chiefly by sandstone. The bed is thin
in most places, but is known to contain 3 to 4 feet of coal in the southern
part of the Open tr'ork drainage basin and is probably workable in a few
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other areas where it has been thoroughly prospected. The l{agy bed,
which is about 185 feet abor-e the Upper Banner, rvas found to contain
24 to 30 inches of workable coal at two places.

There is a caveci prospect irr the Splash Dam bed just above the wagon
roacl up Coon Branch of Open n'ork iiocation 193, elevation 2,097 feet
S.), 41 feet above the top of the Upper Banner. A road bloom near this
indicates that the beil is about 5 feet thick, including, perhaps, one or two
thin shale partings. A clrift near the heacl of the main branch of Open
Fork (location 194, elevation 2,190 feet B., fig. 15, section 194) is 50

feet above an opening in the Upper Banner and is in coal 51 inches thick.
Farther down the fork (location 195, eler,ation 2,110 feet B.) the bed is
about 4 feet thick, including trvo shale partings.

The following measurements of the Splash Dam bed have been made by
the Clinchfield Cloal Corpolatior, the lirst riear the head of Middle Fork,
the second near the head of Onen Fork:

Section of Splash Dam coal berJ near th,e ltead, of Midd,le Fork.

(Location 196.)
rt+

Coal .. l
in.

"/a

%
r0r/+

5/s

r%

Shale
CoaI

Fire clay
Coal

Coal .. ....... 3
Partings . ... ... ... ... ... . .. . .. . .. .. . ... . .. .

Section of t\plash Dam coal bed near the h,ead of Open Fork

(Location 197, elevation 2,127 feet C. C. C.)

a/s

%

tn.
8%

7/s

7 t/a

CoaI
Shale

Coal

x't.
2

Coal .. 4 4a/*
Parting Te

The llagy bed, rvhich lies uncler a conglomeratic sanclstone in this basin,
contains 34 inches of coal on Low Gap Branch of Spring Fork (location
198, elevation 2,285 feet B.), but is split by 13 inches of shale 10 inches
above the base. A partial exposure in the bed of a tributary of Buffalo
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Creek (location 199, eievation 2,055 feet B.) shows 30 inches of coal at
the top anil 12 inches at the bottom, separateal by an interval of 32 inches
that may be in part coal.

Dorc|t,est.er and. Lyon,s coal becl"s.-The Dorchester anil lryons beds

outcrop only close to the tops of the main riclges ancl, consequcntly, undet-
lie only a small area. The Dorchester is 10 to 25 feet above the top ot
the thick Gladeville sandstone ancl in places is split into two becls 10 or 20

feet apart. 'I'he Lyons is about 50 feet higher and is not far below the base

of a conspicuous rvhite siliceous santlstone. The Lyons is poorly exposed

and is commonly thin. The Dorchester has been utilizecl by people living
on the riclges and appears in many natural exposures. It contains 2 to
more than 3 feet of coal irr many places, but several shale partings greatly
impair its value. It is thickest in the southern part of the basin.

The I)orchester was reported to be 2 {eet thick in post-holes near Big
Oak School, north of Spradclle Branch, and 30 to 36 inches thick in pits
near Smith School, south of the same stream. 'Shale partings rvere prob-
abiy inclucled in the thichnesses given. Manv bloorns were seen, but no
reliable measurements were obtained in this ilistrict.

Two small mines on the riclge west of Spring Fork, the first near Ireck
and the seconcl at the heacl of Low Gap Branch, show many irregular
partirigs in the Dorchester:

Sections of Dorchester coul bed near Leck.

(Location 200, elevation 2,615 feet S.) (I-ocation 202, elevation 2,585 feet B.)
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Coal

Clay...
Coal

Shale
Coal
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Ft. in.
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8r/z
I
8
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7 t/z

3
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The Dorchester contains 35 inches of coal and 4 inches of clal, 11

inches belor. the top at a spring on the ridge between I{ouse and Low Gap
branches (location 201, elevation 2,590 feet B.) Thc upper part is rather
dirty and is overlain by the argillaceous shalc that is characteristic of the

30
9l+
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bed; friable reddish sandstone outcrops a fe.rv feet below the coal. A coal
becl 30 feet above the one previously mentionecl is said to be p feet thicl<
on the riilge south of lrow Gap Branch, ancl one of these two beds is re-
ported, on apparently good authority, to have 4 feet of clear coal near the
head of Spring Fork (Iocation 203, elevation 2,580 feet B.). At Rasnake
School, at the head of Coon Branc\ shale partings that are very irregular
in thickness may be seen in a small mine:

Section of Dorchester coal bed, at head, of Coon Branch.

(Location 204, elevation 2,550 feet B.)
ln.

8- 12

I 8-24
6

t2-1.4

Shale.
Coal

Shale
Coal

Shale
Coal

Shale
Coal

Ft.
1

I

Coal .

Partings

Clear coal 38 inches thick rvas seen in a small mine near Smith School,
on the ridge road rvest of McClure Rii'er (Iocation 205, elevation 2,613 feet
H.L., fig. 15), section 205). This bed may be a littte higher stratigraphi-
cally than the one mined at Rasnake School. Ifeasurements of the Dor-
chester becl made on Sandy Ridge just southwest o{ the county line shor,v

from 2 to 3 feet of coal with 1 to 3 shale partings each several inches
in thicl<ness.

There is sandstone a short distance above, as well as belorv, the
Dorchester on Flat Spur and neighboring parts o{ Sandy Ridge. A small
mine near the southern part of Flat Spur (location P06, elevation p,?98

feet H. I-,., fig. 15, section 206) shows 40 inches of coal in the bed, but
with a parting of 11 inches of shale near the middle. Road blooms in the
tlistrict show several thin coal beds in a distance of 100 feet above the
Dorchester, but the Lyons bed is nowhere fully exposed. The Lyons is B0
inches thick in the sancly Ridge road east of Roaring n'ork (locatiol 207,
elevation 2,840 feet B.), but is only 13 inches thick half-a-mile north; near
the school.

No complete exposures of the Dorchester or Lyons beds were seen on
the ridge northwest of Flat Spur, but the former bed is reported to be
2 or 3 feet thick in a shallow well near the trianqulation station at the

29
q7+
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heail o{ Hatchet Branch, and 12 to 18 inches thick on the clivide between

McClure River anil Crooked Branch (iocation 208, elevation 2,3?0 feet B.).
Blai,r anrl Eagle coa,l betls.-'Ihe Blair coal lies a ferv feet above a ledge-

making sandstone and about 120 feet abor,e the base of the Wise formation.
The Eagle is about 60 feet higher, beneath a more or less massive sandstone.

'Ihese beds outcrop only on Flat Spur and a few of the highest parts of
other ridges. The Clintwood coal was not fourrd, though its horizon out-
crops in a small area on the end of Tlat Spur.

The Blair becl contains 20 irches of coal and 3 inches of shale on the

northern part o{ Flat Spur (location ?09). On the southern part of the

spur there are 22 inches of coal split in the middle by a 9-inch shale parting.
The Eagle becl was measured at the heatl of Holiow Branch (location

210, elevation 2,830 feet B.), where there are at least 30 inches of coal

in a lor'ver bench and 6 inches more 3 feet higher. Overlying the coal bed

are 22 inches of shale under a thick sandstone. The same measurements

were obtained in an opening 500 feet to the north. There are at least 35

inches of coal in the Eagle bed on the east sitle of Flat Spur (location
211, elevation 2,8?0 feet B.). A small outlier of the same becl north of
Roaring tr'ork (location 272, elevation 2,890 feet B., fig. 1.5, section 212)
contains one trench of coai about 51 inches thick and another 18 inches

thick, 8t/2 feet above the first.

TICK CRNEK.

Geologic outline.-Rc:cks exposetl in the tlrainage basin of Lick Creek

of RusseLl Fork extend from about 180 feet below the Kennedy coal

horizon to ?50 feet above the base of the \Irise formation. The Gladeville

sandstone, hor-ever, appears only on the tops of high ridges and the Wise

only on high knobs on the western antl southern borders of the basin. Stra-
tigraphic features are shown graphically in the generalized columnar sec-

tions for the southeastern and central parts o{ Dickenson County (PI.
XIII), the intervals being near]y the maximum shown in both sections.

The graphic records of borings within the basin (Pls. IX and X) show the

succession of rocks b'elow the sutface, and those of holes bored on the ridges

farther south and southeast (Pls. IX and X) are applicable in a gen-

eral way to the outcropping rocks of the basin. Local sections 13, 17, 79,20'
and 21 also show the stratigraphic succession, as well as general sections Ca

and Cb. 'Ihe structure except near the mouth of Trick Creek, whete the
proximity of a shear zone has caused minor complications, is simple and

clips are, in general, northwest and north at about 50 feet per mile.
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The Irick Creek basin contains a number of coal beds, but the only ones
of special commercial importance are the Kennedy, Lo.wer Banner, anil
Upper Banner. (See figs. 9, 10, ancl 16.) The Kennedy is as much as b

feet thick in places, but is commonly much thinner. The Lower Banner is
2 to 3a/z feet thick in the southern part of the basin and averages less else-
where. The Upper Banner is the most important bed, especially on Beech
Branch and neighboring parts of Lick Creek. The bed contains 4 to 6

feet of coal, but is split by shale partings into two or more parts excepl
on Beech Branch and, possibly, under the ridges near Flint Gap School.
The parts of the bed are so far apart in most places that they must be
mined separately, and in places neither part is as much as 2 feet thick.

225 2ZA 229 230
Lower Banner Upper Banner Upper Banner Upper Banner

2t9
Kennedy

Iss

I

224
Lower Banner'r;

l"
7
z

I

3

3l

7

t?

- l "r' r"z

'E:,, 
o

aE

,.I''"r.
Fig. 16.-Sections of coal beds in the Lick Creek drainage basin.

Aily coal bed.-The lowest exposecl coal bed in the basin is the Aily,
which is about 90 feet below the Kennedy coal horizon anil outcrops but
IitUe above the level of Lick Creek from near its mouth nearly to Josh
Branch. As exposecl in a drift at Aiiy (location P1B, eJevation 1,410 feet
B.) ii is 18 inches thick and rests upon sandstone. Overlying the coal bed
in this district is a few feet of sandy shale containing fossil plants which is
overlain by thick beds of sandstone. The Aily is 19 inches thick at the
mouth of Hurricane Branch (location P14, elevation 1,820 feet B), where
it has the same types of overiying and unclerlying beds.

Kennodg coal becl.-The Kennedy is 250 to 320 feet below the Upper
Banner and outcrops low down in the valley of Irick Creek. In this basin
as elsewhere west of Russell Fork and Indian Cleek, the Kennecly is very
irregular in thickness, ranging from a fer''inches to 5 {eet or more. The
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horizon of the bed is easily cletermined, as it lies only a few feet above a

conspicuous coarse and massive sandstone and underlies shale and fine-
grained sandstone of consiilerable thickness.

The Kennedy is reported a little more than 2 feet thick near the mouth
of Lick Creek (location 215, elevation 1,405 feet B.). The bed is thicker
farther south, for it is reportecl to be 4 feet thick at the mouth of the
southern Linn Branch (location P16, elevation 7,575 feet B.) ancl 5 feet
at the mouth of Cabin Creek (location 217, elevation 1,580 feet B.). The
accuracy of these reports couliL not be verified. The {ollowing section was

measured on Ireft X'ork, half-a-mile lrom its mouth:

Bection of Kenned,y coal bed, on Left Forh of Lick C,reek.

Coal
Shale

Coal
Shale

Coal

(Location 2I8, elevation I,480 feet B.)

Coal ..
Partings

The coal is 35 inches thick on Upper llurricane Branch (location 219,

elevation 7,485 feet, H. L., fig. 16, section 219) and has a massive sand-

stone just beneath and fossiliferous shale immediatelv above.

Lower Banner coal bail.-The lrower Banner coal is 50 to 110 feet

below the Upper Banner ancl outcrops in the valleys of Lick Creek and its
tributaries from their mouths nearly to their heads. The bed has not
been thoroughly prospected, but probably averages about 30 inches thick,
being in general, 2 feet or less in the northern part of the drainage basin

and 2 to 3t/, feet in the southern part. The or-erlying rock is commonll''
a very sancly shale and there is sandstone a few feet belori' the coal.

The Lower Banner is at least 18 inches thicl< at Ail"v (location 220,

elevation 1,690 feet B.), rvhere all of the becl mal not hare been exposed.

At the mouth of 'Wolfpen Branch (location 221, elevation 1,853 feet S.)
the overlying rock is a very sandy shale and the coal is 28 inches thick
and somewhat fractured and crushecl. A stripping in 16 inches of coal

near the head of Wolfpen Branch (location ??2, elevation 1,930 feet B.)
has not reached the bottom of the beil. The beil is reportecl to be 42 inches

thick near the head of Irong Branch (location 223, elevation 1,935 feet

tJ /

ln.
I
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1I
I
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26
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B.) ; but this may not be accurate. I;ess than half-a-mile north, near
Debusk (location 221, elevaf,ion 1,915 feet 8., fig. 16, section 221), the
bed is 32 inches thick, inclucling 2 inches of shale 2 inches from the top.
The Loi'yer Banner consists o{ 33 inches of clear coal in an opening on
Irow Gap Branch (location 225, elevation 1,950 feet 8., fig. 16, section
225.)

The only measuremett of the bed obtainecl east of the lower part of
Lick Creek is on Hurricane Branch (location 226, elevation 1,680 feet
B.), where it is at least 19 inches thick and contains two very thin shale
partings. It is possible that all of the bed was not seen at this place.

Upper Banner coal bed,.-The outcrop of the Upper Banner is 300 to
500 feet above stream level along most of Lick Creek ancl extends up its
tributaries nearly to their heads. The characteristics of the bed are much
the same as on lower l{cClure River. On the upper part of Beech Branch
the coal is 4 to 6 feet thick ancl contains only thin partings, being evi-
dently part of the body of thick coal on Mill Creek and Squirrel Camp
Branch of the McOlure. At the mouth of Beech Branch, however, the
partings thicken and the coal splits jnto two or three separate benches to
both the north and south on Lick Creek. 'Ihe clistance between the two
principal benches on the creek near Beech and Turkey branches and Aily
is only a few feet and the lower bench is as much as 3 feet thick. About
a mile south of Aily the two benches are 45 feet apart. Comparatively
little is known about the tlpper Banner in the souther:n and northeastern
parts of the Irick Creek drainage basin, but there are indications that the
bed is split into at least two distinct and rather thin benches in ail of that
territory except near n'lint Gap School. The 1-inch sandstone parting that
is characteristic of the Upper Banner is near the middle of the upper bench
rvhere the bed is split.

Coal in a dri{t on a spur east of the northern Linn Branch (tocation
22?, elevation 1,?10 feet B.) is said to be only 18 inches thick and is evi-
dently in the lower bench of the rrpper Banner, as massive sandstone shows
just below it. As shown by the foilowing two measurements, the parting
between the two benches is only 28 inches thicl< on the spur west of 'ruriiey
Branch and is 4 inches thick near the head of Beech Branch. The upper
part of the Beech Branch section was measured by Stone, and a ?-inch coal
bench was found about 8 feet above the principal bed.
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Sections of tlpltor Banner coal bed, on Tttrkeq and Beech, branches.

(Location 228, eTevation 7,763 teet
C. C. C., Fig. 16, Section 228.)

{Location 229, elevaLion 1,724 leet
C. C. C., Fig. f 6, Section 229.)
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An opening on Laurel Branch, \,\rest of Flint Gap School (location
230, elevation 1,960 feet 8., fig. 16, section 230) shows 83 inches of
coal, with an inch of shale 14 inches from the top and an inch of sandstone
a foot from the bottom. The lower part of the llpper Banner, seen on
Turkey ancl Beech liranches, was nof found here, thougli the parting between
it and the upper part is only a foot thicl< a mile northeast, on Breeclen
Branch of Fryingpan Creek.

'I-he Upper Banner is reportecl to be 43 inches thick near the mouth
of Big Branch of Left Fork (location 231, elevation 1,820 feet B.), but
the thickness of shale partings is not known.

Coal berls aboae the Upyter Banner.-Coal \yas founcl at a number of
places at horizons higher than that of the rlpper Banner, but in nearly all
cases it rvas too thin to be of even loca1 importance. The splash Dam
bed, which is about 50 feet above the Upper Banner, is probabiv Z or 3
feet thick in small areas, and one or more higher coal beds in the Norton
formation may be in piaces P feet thick. The Dorchester and Lyons beds,
near the base of the Wise formation, are poorly exposecl and occupy only
rrer]/ small areas on some of the ridge tops. The Dorchester is reported
to be 3 feet thick at a strippirrg on wampler Ridge, at the head of spring
Branch (location 232, eleva,tion 2]20 feet H. L.), and the overlying rock
is a fossiliferous clay shale that is very soft at the base. rn the road near
this strip pit, the Lyons betl is p3 inches thick. The Blair and Eagle beds
.ndcrlie only a ferr very small areas on the hig-hest parts of the ridges ancl
have not been prospecteil.
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FRYINGPAN CREEK.

Geologic outline.-.Lll of the Norton formation except the lower 150

feet is exposeal in the Fryingpan Creek drainage basin, the Gladeville sand-

stone caps some of the highest riclges, and 250 feet of the 'Wise 
formation

still remain on part of Wampler Ridge. The stratigraphic character of the
rocks both above and below clrainage is shown graphica\ by the generalized
columnar sections for the southeastern and central parts of Dickenson

County (Pl. XIII), by the logs of numerous borings in the southeastern

part of the County (Pls. IX and X), ancl by general sections Cb, Ce, and

Cf, Exposecl rocks are also shown in local sections 7+, 76, and 21. There
is a general thinning of strata to the nort\ though the sand.stone overlning
the llpper Banner coal bed thickens slightly in that direction.

The direction of the dip is, in general, northwest at 50 to 250 feet per
mi1e, but in part of the basin the dip is nearly ilue west anil in another
part due north. North of Bucu, moreovsr, there is a small tlome, so that
some dips in Uiat clistrict are to the south and east. In a small area near

Priest Fork and neighboring parts of Fryingpan Creek, there are in
places steep anil irregular dips caused by buckling and shearing, associateil

with the Russell X'ork fault. Jt is aimost certain that all the exposed rocks

in this area are of Norton age, but no attempt has been maile to define the
position of coal outcrops aniL structure contours on the map.

Very little coal was founcl in the northern part of the basin and it is

not likely that many becls more than 2 or 3 feet thick are present. The Ken-
nedy is locally thick, but is thin in most places. In the west-central and

southern parts of the basin, however, there is thick coal in parts of the
Tiller and Jawbone, Ra.ven, Lower Banner, anil Upper Banner beds, as

well as coal about 4 feet thick in an outlier of the Eagle bed that is too

small in area to be of commercial significance. (See figs. 9, 10, and 1?.)
The Tiller ancl Jawbone coals, which are so close together that they
are practically one becl, contain 4 to 6 feet of slightly impure coal where

they are exposed on Fryingpan Creek near Bucu. The united beds prob-
ably also form a thick mass in the reglon east ancl southeast of Bucu, where

they are below drainage levels. The Ralen becl is less than 30 inches

thick in most places, but is as much as 41/z feet thick a short clistance
south ancl southeast of Bucu. The Lower Banner is a clear bed 2 to 4
feet thick between Irick Branch ancl Sandy Ridge. The lJpper Banner
includes 3 to ? feet of recoverable coal between Breeclen and Hardin
branches and in the district east of Fryingpan Creelc anil south of Lick
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Branch. Elsewhere the thickening of a shale parting is thought to separate
the bed into two parts, though it is possible that more extensive pros-
pecting may increase the l<nown acreage of thick coal.

Tiller ancl Ja,ubone coal beds.-The Tiller ancl Jawbone beds lie 150 to
825 feet below the llpper Banner horizon, and are only a few inches apart
where they are exposed on Fryingpan Creek between Hardin and Lick
branches. There is a thin santlstone stratum a ferv feet above the coal,
separatecl from it by shale, anil a siliceous conglomeratic santlstone a few
feet beiow it. The coal is 4 to 6 feet thick where openings were found, but
is rather impure and commonly contains a thick parting of shale mixed
'with coal ("rash").

The bed has been utilized at several openings at Bucu. In a small
mine on the rvest side of the creek (Iocation 233, eievation 7,522 feet S.)
there are 42 inches of coal that is somewhat bony in the middle, overlain
by 10 feet of shale, and. underlain by at leasl 24 inches of coal and clay
mixed anil interfoliated, ancl with slickensided surfaces. That all of the
bed is not exposeil is indicated by the following section, measured in an-
other small mine a short distance south:

Sact,i,on of Tiller and, Jawbone coal beds at Bucu.

(I-ocation 234, elevation 1,496 feet S., X'ig. I7, Section 234.)

X't. in.
Shale, yellowish-gray, argillaceous I

Coal .. g 9
Shale, in_part-mixed with coal, irregularly foliated along

curved surfaces .... ............ 2 5.,
Coal, not well exposed. z

Coal .. 5 9parting .......::....:..::.::.::.:.. ......... 2 e

The upper bench of coal, 45 inches thick, is minecl on a small scale il
{ront of the store at Bucu (location 235, elevation 7,b25 feet H. L.).
Near the wagon roaal, a little more than half-a-mile north of Bucu (loca-
tion 236, elevation 1,565 feet B.), the coal is 40 inches thick and all
qxcept the upper 10 inches is foliated and slickensided. The roof is 4
feet of thin-beclded sanclstone. The coal is reported to be about the same
thicliness half-a-mile down the creek and a thick coal bloom shows in the
road.

A bed that lies 25 to 60 feet above the Tiller anii Jawbo'e cornrnonly
contains less than 30 inches of coal in this basin and is less than a foot
thick in many places. Half-a-mile west of the mo.th of priest Fork

r41
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(location 23?, elevation 1,390 feet B.) this bed is 21 inches thick, but is
split by shale a short clistance down the creek into two parts. An exposure
at stream level at the mouth of Hardin Branch (location 238. elevation
1,425 feet B.) contains 1? inches of coal under 50 feet of thin-bedded
sandstone and sancly shale. At Bucu the coal is about 20 inches thick
and 25 feet above the Tiller anil Jawbone beds.

Rauen a,nd associatecl, coal beds.-'I'he Raven becl is 110 to 200 feet above
the Jawbone horizon anil is thin in most places. It contains 24 to 30
inclrcs of coal in places in llre norlhern part o[ the basin and ? to 4t/2 feet
on lrick Branch and neighboring parts of Fryingpan Creek; elsewhere it
is thin ancl commercially uuimportant. There is also coal at four or five
horizons between the Raven and Kenneily beds, but no exposure of more

than 2 feet of coal was seen and it is probahle that these beds are ever.y-
'lvhere thin. There are no reliable stratigraphic markers irr this part of the
section, so that the identillcation of thc Raven is clilficult and in places
may be in error.

'l'he Raven bed is 31 inches thick, inclurling an inch of shale in its
lower half, at a small mine near Bucu (location 239, elevation 1,640
feet 8., fig. 1?, section 239), with a thin-beclded sanclstone overlying the
coal. On the opposite or south side of Cabin Branch the bed js 1i feet
lolycr and there is a foot of coal 6 feet above the thicker bench. An
exposure of 2? inches of coal u'ith a dark blue shale overlying the bed near
storrm lcvel at Lick Brarrt.h School ( location '?4U, elevrlirn 1,650 feet
B.) niay be the Raven, but is probably a becl a short distance above
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it. A small mine above the road near the mouth of Licl< Branch (loca-
tion 247, elevation 1,613 feet S., fig. 1?, section 241) is certainly in the
Raven bed. The overlying rock is sandstone and the bed contains 54 inches
of coal with a ?-inch shale parting 15 inches from the top. The Raven
appears to be in two benches about 30 feet apart farther south, and the
upper bench is reported to be about 3 feet thick in a stream cut at the mouth
of Breeden Branch (location 212, elevation 1,403 feet II. L.).

Coal 16 inches thick is exposecl at the level of a small tributary of
Priest Fork (location 243, elevation 1.340 feet B.). The inegular laminae
of the coal have slickensicleil surfaces caused by movement along the bed,
antl the irregular dips of strata in the vicinity make it uncertain whether
this is the Raven or one of the higher beds. The same features characterize
an exposure beside the path on Priest Fork (location 244, elevation 1,400
feet B.), rvhere the coal is 22 inches thick. Farther up Priest Fork (loca-
tion 245, elevation 1,455 feet B.) an opening in what is probably the upper
bench of the Raven bed shows 22 inches of coal split in the midclle by 5

inches of shale ancl dipping 2o west of south. Both benches are exposed
opposite a house half-a-mile southcast of the last mentioned iocaliiv. as
follolvs :

Secti,on of Raten coaL bad on Priest Fork.

(Location 246, elevation 1,510 feet B.) 
X.t.

Shale, blue to clark drab, with coal streak near base. 5
Ooal ..

Clay and coal, rnixed
Coal ..

Concealed
Sandstone, medium-grained ....

Coal bloom

Coal .. ........... I tO1/,
nurii"gr ... ...... ................. -;i;

One of the bcds between the Rar,cn and Kennedy horizons is
19 inches thick where expos€d in the bottom of a small hollow near Abners
Gap (location 247, elevation 1,560 feet B.). CoaI 16 jnches thiclr mav be
seen by the road near the forks of Priest Fork, but the irregular dips of
strata irr the vicinity make its correlation cloubtful.

Iiennecly coal berJ.-The Kennedy lies 280 to 380 feet below the llpper
Banner horizon, the distance decreasing to the lorth. It has not been pros-
pected mucli in this trasin, so that its thickness is not r,vell known. Its
character in neighboring basins suggests that it. is iregular in thickness,

in.
b
o
2.4/,

lYzI
It
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being generally thin, but in places thickening to a becl of workable pro-
portions. It contains 6{ inches of coal at ole place, as describecl below.

'Ihe Kennedy appears to be about 3 feet thick in a cavecl clrift on

Rock Lick Branch (location 248, elevation 1,540 feet B.). There are 39

inches of clear coal with sandstone immediately above and below the bed

in a small mine near the mouth of Breeclen Branch (location 249, eleva-

tion 1,655 feet B.). Near the heacl of Fryingpan Creek (location 250,

elevation 1,950 feet 8.1 thc bed is orlr 15 inches thick, but it is much
thicker in at least one place in the northern part of the basin, as shown

in the following section:

Section of Kannedy coal betl 1 mi,le southwest, of the mouth of Priest Fo,rk.

( Locat
Sandstone.

ion 251, elevation 1,570 feet B., Fig. 17, Section 251.)

x-t.
Coal

Shale .

Coal .. 2
Shale and fine-grained. sandstone

Coal .. I
Sanclstone.

Coal ..
Partings

ILolrar Banner r:oal bed.-The Lower Banner lies about 100 feet below

the llpper Banrrer. No complete measuiements were obtainecl, but the
bed is reported to be nearly free from shale partings and to contain 2 to
4 feet of coal in the souUrern part of the basin, near Sancly Ridge and as

far north as Lick Branch. A thickness of 34 inches of clear coal measured

above the wagon road at the head of Fryingpan Creek (location 252, eleva-

tion2,220 {eet B.) is below rather than above the average for this district.
North of Lick Branch the bed is probably thinner in most places anil may
be absent in part of the district between lower Fryingpan Creek and Russell
Fork.

Uppar Banner coal bed.-The llpper Banner lies only a few hundred
feet below the tops of the higher ridges in this basin, and is a thick and
important bed in two districts, where it includes 3 to ? feet of coal, the
characteristic very thin sandstone parting, and two or more shale partings
comrnonly aggregating less than 1 foot in thickness. One of these districts,
as now knov'n, lies between the heads of Breeden and Hardin branches antl
will probably be shown by additional prospecting to extencl somewhat
farther north and south. The other district is in the area east of the
upper part of Fr-vingpan Creek and south of Irick Branch. Outside these

districts the principal shale parting below the thin sandstone layer thickens

rn.

A

t0
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and separates the bed into two benches.. each containing iess than 3 feet
of coal. Nothing is knorvn about the condition of the bed east of Frying-
pan Creek ancl north of Lick Branch, but it is probable that it is split into
two benches in nearly all of the basin and that both benches thin to the
north.

'I'he most southern measurement rvas obtained in a drift belorv the
wagon road on the upper part of Breeclen Branch, ancl is as follows:

Sect,ion of Upper Banner coal bed, on Breeilen Branch,.

(Location 253, elevation 1,925 feet B., Fig. 17, Section 253.)

Ft. in'' Shale, sandy . ........ 2
Coal .. I

Clav, carbonaceous . 57/z
Coal . l]1/"

Sandstone, carbonaceous I':
Coal . | 7/,

Shale ........ I Yz
CoaI .. 3 6

Coal ..
Partings

The partings are thinner at the head of Harclin Branch, where the
total bed is reported to be 6 or ? feet thick at trvo caved prospects (loca-
tions 254 antl 255, elevation 1,990 feet B.), iying under a massive sand-
stone 35 to 50 feet thick. The followins two measurements in the same
locality are cited by Stone:

Sections of Ll.pper Banner coal bed, on Ilard,in Branch.

Ft. in. X't.

63

Shale, under sanrl-
stone

Coal ..
Clay . .

Coal ..
Sandstone

Coal ..
Clav ..

Coal (seen)

Shale
Coal ..
Coal, laminated ....

lYz

A

l0
5
I
6

6
I

a/z

IO
1U
D

6
1

2

Coal

ln.
4
I

'/2
o

Sandstone
Coal .. I
Coal, laminaterl...

Shale .

Coal .. I
Shale .

Coal .. ICoal .......... 5 8
Partings 7%

g:?L;g. . 1 'Y;,

The following two sections show the character of the bed in the district
south of Lick Branch. The first.section is cited from Stone's report and
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the location 'is only approximate I the seconcl is from an opening on a spur
southeast of the mouth of Lick Branch. Other measurements are given
in the description of the Upper Banner in the Indian Creek drainage basin.

Sections of Upper Banner coal berJ south, of Li,clt Branch.

(Location 256, erevation 2,340 feet ?),","fillll,J.r1i:trf,,""Ji;?ln *"
Ft.

Shale, under sanrlstone
Coal ..

Sandstone
Coal .. I

Clay ancl coal ........ I
Coal .. I

Shale .

Coal .. I

Sandstone. Ft. in.
Coal .. ll

Sandstone I
Coal ..

Clay . .

OoaL.
Shale .

Coal ..

rn.
8
8
I
7

5

6r/z
7
2r/,2

6a/z

CoaL. il lI
Partings ...... .. I 4

Splash, Dam and, h,ighet coal bads.-Ther-e is coal at a number of horizons
above the Upper Bariner, but only orre complete measurenlent of any of
them rras obtainecrl in this basin. Jt is probable that the becls in the Norton
formation above the upper Barrrrer are less than 3 feet thick everywhele,
antl less than ? feet nearly er,erywhere. The Dorchester, Lyons, and Eagle
coal beils, in the \\rise formation, occupy small areas on \\rampler Ridge
and measurements of them har,e been gir-en in the clescriptiorr of coal in the
Lick Creek and upper McClure River drainage basins.

'flie Splash Dam bed was measured at one piace, at the head of Tlardin
Branch (location 258, eler.ation P,?00 feet B.), where it is pB incrres thick
and has a thin bancl of sandstone near the middle. The sarrtlstone is much
like that in the upper paft of the upper Banner becl, but the stratigrahic
relations and topographic position of this exposure indicate that it is the
Splash Dam bed ancl not the Lfpper Banner lted.

INDIAN CREEK.

Gaologia outlin'e.-only the rvestern half of the rnclian creek drainage
basin lies rvithin Dickenson 0ounty. The roclrs exposecl in this part of the
clrainage basin include the upper 100 feet of the Lee formation, all of
the Norton formation, and the lower ?50 feet of the \\rise formation. Trre
upper part of the Lee appears only in the Left tr'ork of Cane Creclr, hou.-
ever it is more fullv exposecl just east of the county bounilarl,' in Indian
creek. The Glacleville anil wise were found only in small outliels on the
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high ridges on the southlyest. The stratigraphic succession is indicated by
generalized sections on Plate XIII, by local sections 14, 15, and 16, by drill
recorcls (PI. X), and by general sections Ce and Cf.

The dominant structural feature of the basin is the Sourwood Moun-
tain anticline, an elongated dome, Ure axis of which lies just east of the
county boundary for the greater part of its length. It has rather steep

sides and comparatively flat top. The western flank of the anticline lies
largely in Dickenson County and the beds dip to the northwest anal north
at 80 to 400 feet per mile. Rocks of Norton age at the mouth of Indian
Creek clip steeply in places ancl have been buckled ancl shearecl by the Russell
Fork fault.

The fnclian Creek drainage basin contains exceptionally thick coal in
parts of the Tiller, Jawbone, and Upper Banner beds, and important beds

at other horizons. (See ligs. 10 and 18.) In the southern anil central
parts of the basin the Tiller ancl Jawbone are so close together that they
could be mined as one bed containing ? to 15 feet of coal ancl underlying a

large area. The upper or Jawbone part of the combined beds contains ser'-

eral shale partings and is impure in places, but even the lor,ver or Tiller part
alone is an attractive mining proposition. In the northern part of the
basin the Tiller and Jarvbone are separated by ?0 feet or'less of shale and
sandstone, both beds being thinner than in the clistricts lvhere thev are
united. \Yhere the beds are separated the Tiller is the cleaner and thicker,
being especially good on part of Lambert Forh arrd under the ridges north
and south of it.

The Upper Banner contains abott 57/z feet of excellent coal on I-rong

Ridge, near the head of Cane Creelr, and its shale partings are not so

thick as to be seriously cletrimental. In most other districts the Upper
Banner is separateil into two parts by an increase in the thickness of one

of its partings.

Coal less than 3 feet thick is common at a number of horizons and in
many places. Coal becls that are locally 3 to 4 feet thick are the Raven
near Sandy Ridge, and the Lower Banner near upper Cane Creek.

Coal bed,s lower than the Tiller.-In addition to several thin and un-
inportant coal beds in the basal part of the Norton formation, there is a
fairly persistent bed 30 to 60 feet belolv the top of the Lee fonnation.
This bed is 28 inches thick in a hollow near the mouth of Lambert Fork,
half-a-mile east of the countv line. and at least 30 inches thick half-a-mile
north.
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Tiller anrl Jawbone coul beds.-The Tiller lies 800 to 880 feet below
the llpper Banner horizon and outcrops low clown in all the principal
valleys. Along Cane Creek ancl its tributaries ancl the upper part of Indian
Creek it combines with the Jawbone coal to folm a remarkable becl con-
taining 5 to 15 feet of coal. The upper or Jawbone part of the combined
beds contains several iayers of shale ancl other impurities ancl il some

25s 1260 ?d 262 263
Tiller and Tiller and Tiller and Trller and Tiller and

Jawbone Jawbone Jawbone Jawbone Jawbone

?rL I.u l_
av"

l=

24

26Yz

Z6a 269 Z7O
Lower Banner Upper Banner Upper Banner!IIrll

l.-='r.
Fig. I8.-Sections of coal beds in the Indian Creek drainage basin.
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localities coultl not be profitably mined. There are also layers of "rash,"
or crushecl flaky coal, mixed with more or less shale. Some of the "rash"
might be utilized for certain purposes, but most of it is simply waste that
would give much trouble in mining. Along lower Indian Creek the two
becls are too far apart to be mined as one.

The first of the following measurements is a siight mocliflcation of one

cited by Stone as made in a small mine, now caved, near the forks of
Cane Creek. North of this opening the coal separates into two or more thin
becls. 'Ihe seconcl measurement was made at one of two openings a short
distance west of the first.

Sections of Tiller o,nrJ Jawbona coal bed,s about 1 m,ile soulltuest of Duty.
(Location 259, elevation 1,600 feet

8., Fig. 18, Section 259.)
Shale, under sandstone Ft. in.

Coal .. 2 l0
Shale . I 7
Bone.. 5

Coal .. 7
Shale . 3

Coal .. |Yz
Shaleandcoal..... 3 I

Coal .. 2
Shale . f I

CoaI .. 2 2r/z

Sections of Tiller a.nrJ Jaultone coal

(Location 261, elevation 1,599 feet
S., Fig. 18, Section 261.)

(Location 260, elevation 1,565 feet
B., tr'ig. 18, Section 260.)

Sandstone. X't.
Coal .. 2

Shale .

Coal ..

CoaI
Shale ..

CoaI

I
2
I
2

in.
4
7

IO
I

t0

t0

r't.
Shale . 3

Coal .. I
Coal, bony in part
Coal .. I

Shale .

Uoal . . :1

Shale .

Coal ..

Coal ..
Partings

beds near forks of Cane Creek.

(Location 262, elevation 1,760 feet
8., Fig. 18, Section 262.)

Shale. X"t. in.
Coal .. 3 I

Bone.. 3
Coal .. 6

Shale . 2
Coal .. 6

Bone, shale, and coal. . 1 4
Shale . l0

Coal .. 5

Coal ..
Partings

810
3l

Coal .......... 8 I
Partings ...... 7 I

Partings are less detrimental to the value of the beds south of the
openings just clescribed. The follorring measurements were macle at small
strip pits: the {irst at the level of Cane Creek and the second near the
mouth of Middle Fork. Two openings orr the south side of Cane Creek,
near these strip pits, are also in 8 or 9 feet of coal w-ith shale partings aggre-
gating 10 to 20 inches. The sections in these openings are as follows:

in.

l0r/z
8t/z
2r/z
8t/z
o

t0

9l
o1

8 rr/z
ttt/z

Coal ..
Partings
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The coal is at its best on the upper parts of }liddle and, Left Folks of
Cane Creek, the following measurement, rnade at a strip pit less than a

mile north of Iliser Gap, being typicai:

Eectton of f iLler and, Ja,*^bone coal becls tu.to and ona-half miles south o-f

DutY'

(Location 263, elevation 1,790 feet 8., Fig. 18, Section 263.)

Sandstone. X't. in.
Coal .. 5 7

Shale 5
Coal .. 8

Shale . I
Coal

Shale
Coal

Shale
Coal

Coal .. .......... tI 4
Partings ....:...:. :...

The coal is exceptionally thick along most of Cane Gap Creek and John
Fork. The proportion of shale in the Jawbone member of the bed is
greater near the mouths of those streamsr however, and the tu'o members
are rather widely separatecl by shale anal sandstone farther south on Indian
Creek. The first of the following measurements was made near the head
of John Fork one-eighth of a mile east of the county line, ancl the seconcl

opposite the mouth of that stream, one-half mile east of the county line:

Sections of Tiller and, Jawbone coal bed,s on John Fork of Indian Creek.

2
2t.

4
29

........ l0 I

........ 5 0

Ft. in.
Shale . 7

Coal .. I
Shale . I 10

Coal
Shale

Coal
Shale

Coal
Shale

Coal

Coal .. 7
Partings ........ 4Coal ...

Partings

On the Lower
thick.

Ft. in.

l0
2

Yz

I1/z
I

8
5
4
2

I
2

10

2
2

2
3Yz
I

Indian Creek the Tiller is probablv less than 32 inches
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No measurement of the entire Jawbone becl was obtained on lorver
Indian Creek except in the Indian Creek road near the mouth of Sullivan
Branch, where the coal is 29 inches thick. Blooms ancl caved pits do not
inilicate that the Jawbone is very thick where separatecl from the Tiller.

Rauen aniJ associated c:oal beds.-The Raven coal bed lies about 190
feet above the Tiller and 650 feet below the llpper Banner coal horizon.
In the northern part of the basin it is in most places only 1 or 2 feet
thick, but in the southern part, near Sancly Ridge, it cornmonly con-
tains 3 to 4 feet of coal with thin shale partings in its midclle. The bed
has been thoroughly prospectecl, but most of the prospects are caved and
are difficult to find because of the position of most of the outcrop on woocleil
slopes 200 to 400 feet above the streams. One drift near the head of Middle
Fork of Cane Creek (location 264, elevation 1,955 feet B.), in the area.

where the bed is thickest, is reported to be in about 4 feet of coal with a

very thin shale parting in the middle.
There are several coal heds between the Raven and the Kennedy,

but nearly everywhere they are less than 2 feet thick. One persistent bed

is 30 to 50 feet above the Raven and another about 150 feet above

the same horizon. It may be the latter bed that is 24 inches thick on the
road near the mouth of Indian Creek (location ?65, elevation 1,495 feet
H. Ir.), ljut steep dips a short distance north make correiations uncertain.
Coal 28 inches thiclr near the head of Cane Creek (location 266, elevation
1,920 feet B.) is 143 feet above the Raven becl in a neighboring boring,
(Pl. X, Iog C20), and coal of the same thickness near Cane Gap (loca-
ticn 267, elevation 2,280 feet B.) is at the same stratigraphic horizon.
The last measurement was made in a small mine, in which the overlying
rock is 8 inches of drab shale untler sanilstone.

Kennedy coal beil.-The Kennetly lies 300 to 350 feet below the tlpper
Banner bed ancl outcrops high in the hiils in most of this basin. In the

southern part it is only 1.2 to 24 inches thick, a typical section being at an

opening near Cane Creek, 1fu miles southwest of Duty, where 21 inches

of coal are overlain bv drab sandy shale ancl a coarse sandstone forms a

ledge a few feet below.

Lower Banner coal bed,.-The Irower Banner Iies about 100 feet below

the Upper Banner and outcrops only high on the ridges. West and south

of the upper part of Cane Creek the bed average$ between 3 aud 37/2 feet

thick; elsewhere it is thinner. Near the head of Sullivan Branch (location
268, elevation 2,190 feet 8., fig. 18, section 268) the bed is 31 inches thick,
including an inch of shale 10 inches from the top.
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Upper Banner coal bed,.-The Upper Banner is an important coal bed
in part of the basin and outcrops high on the ridges on the western sicle
of Indian Creek and its tributaries in Dickenson County. Under the divide
we.st of the head of Cane Creek the Upper Banner contains an average
thickness of 5r/z feet of coal, with the characteristic sandstone parting in the
upper part and two thicker shale partings in the lor.er part. Yery 1ittle
is known about the condition of the Upper Banner northwest of the lower
part of Cane Creek ancl west of lower Indian Creek, but the lack of exposures
or openings showing thick coal indicates that the bed thins to the north.

The following two sections show the details of the Upper Banner in
small mines near the head of Cane Creek. The first measurement was macle
near the triangulation station on lrong Ridge, and the second, which evi-
dently cloes not include the lower 3 or 4 feet of the becl, at Smith Gap:

Sections of Upper Banner coal bed, near head of Cane Creek.

(Location 269, elevation 2,369 feet
C. C. C., X'ig. 18, Section 269.)

Sanclstone.
Ooal ..

Sandstone
Coal ..

Shale .

CoaI ..
Shale .

CoaI ..

F"t. in.
II

I
2

6
23

l6

(Location 270, elevation 2,405 feet
8., Fig. 18, Section 270.)

ShaIe.
Coal ..

Sandstone
Coal ..

Shale anrl coal .......

F t. in.
t2

I
2l
I

D!t
I

Coal .. 6 10
Partings ........ I

Bplash Dam and, higher coal bed,s.-There is undoubtedly some coal at
several horizons above the Upper Banner, especially in the splash Dam becl,
but no measurements were obtainecl of entire beds and no thick blooms
wele seen.

RUSSELI FORK AND SMAI,I, TRIBUTARIES NORTTTWEST OF INDIAN CREEK.

Geologic outline.-The area to be considerecl under this heading includes
only the valley of Russeli nrork below rndian creek ancl the drainage basins
of small tributaries not described elsewhere, and is, therefore, a long,
narrow strip extending only a short distance back from the river. Rocks
exposeal include a large section of the rree formation in The Breaks of
sandn the Norton forrnation, the Gladeville sandstone, ancr the rower 4p5
feet of the'wise formation. The section of the Lee in The Breaks is nearly
complete and is the finest exposure of the rocks of that age in Dickenson
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(A) Stream and can).on \yall in the Lee forma-
tion in 'l-he Breaks of Sandy.

(B) Viel' shol'ing the height of the canyon walls
in The Breaki of santl;'' The pinnaclc at
the top is 950 feet above the river.

THE BRI]AKS OF SANDY.
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(A) Looking south up Big Santly Rrver in The Breaks of Sandv.

(B) J,ooking clou,n Big Sandy River in The Brcaks of Sandy.

PLATE XVIII.-\TIE\\iS IN TTIE RREAKS OX' SANDY.
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County. The strata mapped as undifferentiated Pennsyh'anian include
chiefly rocks belonging to the part of the Norton formatiorr that is above
the Raven coal horizon, with a few 'wise 

and Gladeville beds in the district
north of McClure, River. Strata mapped as Glacleville anil Wise occur
only near the tops of a few ridges. The stratigraphic succession is shown
by the generalized columnar section for the northeastern and central parts
of the county (Pl. XIII), by logs of borings in the valley of Russell Fork
(Pls. IX and X), by.local sections 21 ancl Z?, and, by general sections Cb,
Cc, Cil, and Cf.

The structure of a large part of the area is complicated by the Russell
Fork fault. Beds not mapped as undifferentiated dip, in general, to the
northwest and north at very low angles as far north as the axis of the Mid-
dlesboro syncJine near Pounil River. North of the axis they dip to the
southeast. North of the Pine Mountain anticline the beds dip steeplv east
and northeast.

Beds northwest of Sand lick and the mouth of f,iclc Creek, mapped as
undifferentiated, clip chiefly northeast at high angles, though there are
places where there are dips in other directions at all angles up to 90 degrees.
The apparent structure in places is that of a monocline dipping steeply to
the northeast, but this feature is really subordinate to shearing and buckling
along one or more faults parallel to the long axis of the area. This is
explained more fully on pages 5?-63. This area of deformation is associ-
ated with the Russeil Fork fault which has already been described.

?he structure of the beds mapped as undifferentiated along Russell Fork
on the eastern side of the county is even more obscure. The beds are nearly
level in some places, but in others dip irregularly in difierent directions.
strata on the southwest have been moved northwest past those on the north-
east along a vertical or very steep fault plane and have been more or
less buckled and folded during the process.

The area has only a few thick coal beds. (See fig. 19.) Coal beds
included among the rocks mapped as unclifferentiated Pennsylvanian are
nearlv all thin and are commonly crusheil antl fractured so that probably
they could not be mined with profit. Beds below the Kennedy horizon are
exposed in small areas only and are less than P feet thick. The Lee coals
are thin, only two blooms being seen in The Breaks anil each of these is
less than 2 feet in thickness. The Kennedy is thin in most places, though
locally 3 or 4 feet thick. The Lower and Upper Banner, so far as now
known, are both less than 2 feet thic\ and in places are lacking. The
splash Dam bed is thin in most places, but contains abort Ba/z feet of coal
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north of McClure River ancl Russell Prater Creek. The Hagy is persistent
in the northwestern part of the basin, but is not more than 2 feet thick.
The Dorchester, Lyons, and Blair beds contain 2 ot 3 feet of coal in the
small areas in lvhich they have escaped erosion, but commonly include
several shale partings. The Eagle becl is 2 to 5 feet thick, but little coal
was found at the Clintwood or higher horizons.

Outcrops not correlated.-In The Breaks a coal bed 32 inches thick
in the Lee formation has been mined recently, one-half mile south of the
State line. The coal is free from partings, and is black, solid, and
blocky. The dip is slight at the drift mouth, but 50 feet therefrom it
is 15'to 18o west, and increases rapidly westward. The coal is overlain
ancl unclerlain by massive conglomeratic sanclstone. The drift mouth is
?0 feet below railroad level and has an elevation of 1,940 feet.

Thin and moderately thick coal becls were seen in a number of places
within the areas mapped as undifferentiated Pennsylvanian. The occur-
rence in these areas of irregular dips, indicating buckles and possible faults,
makes it unsafe to assign these exposures to any definite bed, though the
approximate stratigraphic position of many may be ascertainecl.

A coal becl that is at least 16 inches thick is exposecl in the road south-
west of the mouth of Pound River (location 2?1, elevation 1,669 feet S.)
and may be the Dorchester. What may be the Lyons becl is 23 inches thick
a short ilistance up the road from location 2?1 (elevation 1,?05 feet B.)
and a Z-foot bed of doubtful stratigraphic position was seen northeast.of
location 2?1 (elevation 1,565 {eet B.) Steep dips in different directions
may be seen along the road on both sicles of these outcrops, involving
several coal beds. The following measurement of a bed that resembles the
Splash Dam was macle on a western tributary of Russell Fork, north of
Hill School. The bed is nearly level where measured, but strata in other
parts of the hollorv dip more or less steeply, chiefly to the east or north-
east:

Section of coal bed one and one-f ourth miles sowth of mouth of Pound, Ri.aer.

(Location 272, elevation 1,500 feet 8., Fig. 19, Section 272.)
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Stone states that coal about 4 feet thick was reported at a caved drift
by the wagon road (location 2?3, elevation 1,355 feet S.), just south of
Sand Lick. Strata associatetl with this coal bed, which is probably the
Kenneily, dip.at an angle of about ?" in a neighboring exposure. Farther
down Russell Fork, at the mouth of Duty Branch (location ZT4, eleva-
tion 1,284 feet H. L.), there are 18 to 24 inches of slightly impure anil
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crushed coal. There appears to be a fault at the side of this opening and
beds dip steeply northeast for a few rods up Duty Branch. A few yards
behind the house at the mouth of Duty Branch coal 16 inches thick dips
23" N. 65' E.

There are only a few uncorrelated coal exposures, probabiy of beds
between the Tiller and Kennerly horizons, in the areas mappecl as un-
difierentiated Pennsylvanian along RusseII Fork on the eastern boundary
of the county. One of these is at the sharp bend in Russell Fork at loca-
lion 275 (elevation 1,456 feet, S.), where there are 18 inches of coal with
sandstone overlying the bed. There are 16 inches of coal, dipping south-
east, in the road on the north side of the river a quarter of a mile below the
mouth of Indian Creek. A coal becl 23 inches thick outcrops beside the same
rcad lr/z miles far-ther north.

Coals i.n the Lee formation.-X'ew exposures of coals in the Lee forma-
tion har,e been seen in the lower part of the Russell tr'ork drainage basin.
The following measurement was matle in The Breaks:

Sect,i"on of Lee coal bed ,i,n The Breaks of Sand,y.

(Location 276, elevation I,065 feet B.)
tr't. in.

l0
l8

Raaen and, assoc'i,a,ted, coal beds.-The Raven bed is below stream levels
in most of the southern parl of this area, but is exp.osed in the lower part o{
Abners Branch, which heads near Abners Gap. It has been opened at a

few places on the logging tramway near Bee (location 27?, elevation 1,483
feet II. L.), where it is 3 to 26 inehes thick, with 4 feet of blue to clrab shale
under.sandstone overlying the coal bed, and dips slightly down the branch.

As shown by blooms ancl a few cavecl openings, there are at least two
thin coal beils between the Raven and Kennecly horizons. The only com-
plete measurement obtained was at Abners Gap (location 278, elevation
1,550 feet B.), where a??-inch coal bed about 150 feet below the Kennedy
horizon is overlain by 2 feet of blue to drab shale under sandstone.

In the northern part of the area the Raven is largely above stream levels
and a number of measurements were obtainecl. The bed ranges from Ta/z

to 4 feet in thickness and is in most places free from partings.
On Russell Tork two miles north of the mouth of Pouncl River the

Raven coal bed is 35 inches thick (location 2?9, elevation 1,1?5 feet B.,
fg. 19, section 279). One mile farther northeast on Russell tr'ork near

Coal ..
Shale with streaks of coal
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the mouth of Camp Branch the same bed is 30 inches thick (location
280, elevation 1,135 feet B.). On Skegg'Branch (Iocation 281, elevation
1,1?1 feet S.), the bed measures 33 inches; anil on Skeet Rock Branch
(location 282, elevation 1,690 feet 8., fig.19, section 282), the Raven

becl was found to be 44 inches thick.

Kenned,y coal bed.-The Kennedy horizon is about 300 feet below that
of the Upper Banner in the area in which it is exposecl. It is irregular
in thickness and probably thin in most places, though it is locally as much
as 4 feet thick. On the east side of Russell Fotk 77/z miles below the
mouth of Indian Creek the coal is 3 feet thick ancl has 4 feet of irregularly
bedded shale overlying ihe bed. The coal is at least 30 inches thick near
the mouth of Laurel Branch, in an opening beside the road (location 283,

elevation 1,336 S.), where it lies on a very coarse sandstone that outcrops
conspicuously along this part o{ Russell Fork. The bed is reported to
be 42 inches thick in a drift on the west sicle of the river a mile southeast
of Sand Lick, and to be slightly thicker at Sand Lick, as previously men-
tioned.

The Kennedy is exposed just above water level along Russetl l'ork south

oI The Breaks antl low down on the hillsides to the east of the river. On

the east side of Russell Fork a mile north of the mouth of Pound River
(location 284, elevation 7,225 feet B.) a coal beil, probably the Kennedy,
measures 40 inches, and one-fourth mile farther north on the same side

of the river (location 285, elevation 1,205 feet B.) a coal beal, doubtfully
interpreted as Kennecly, shows 14 inches of coal. The Kennedy is thin
throughout this portion of the Russell Fork drainage basin.

Lower ancl Upper Banner coal beds.-Both the Irower anil Upper Banner
coal beds are thin in this area ancl may be lacking in a large part of it.
The Lower Banner was measured only.in a drift near stream level in the
upper part of Laurel Branch (location 286, elevation 1,547 feet S.),
where it is 19 inches thick. The Upper Banner was seen only by a path
on the spur notth of Lazarus Branch (location 28?, elevation 1,580 feet
B.), where what is probably only one bench of a split bed is about 15

inches thick.

Splash Dam coal becl.-The Splash Dam coal lies 40 to 100 feet above
the Upper Banner horizon and only a few feet above a massive sanclstone
that makes conspicuous ledges and cliffs. It is probably thin southeast
of the mouth of X'ryingpan Creek, but northwest of that place there are
many openings showing 1t/2to 4,feet of coal. The bed is at its best north

lJt
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of Russell Prater creek, where the average thickness of coal is about 3$
feet. Where the coal is thick there are commonly a few very thin shale
partings and a characteristic layer of very hard, slightly bony coal.

The Splash Darn bed is exposecl at railroad level 1 mile north of McClure
River (Iocation 288, elevation 7,2G7 feet S., fig. 19, section p88) and
was utilized in railroad construction work. A measurement in a small
drift at this place shows the bed to be 44 inches thick, including an inch of
shale 8 inches from the top and a slightly bony layer in the lower part.
'rhe rock beneath is shale that is carbonaceous at the top and the rock above
the coal bed is 20 feet of blue shale that grades into an overlying sandstone.
At location 288a (elevation 1,295 {eet), one-fourth mile west of location
288' a recent drift showed the splash Dam to be 46 inches thick, with a
clay parting one inch thick 28 inches below the top of the bed.

The Splash Dam bed is 18 to 24 inches thick at four openings on d.if-
ferent western tributaries of Russell Fork between Mcclure River and Lick
Creek. The opening farthest north (location 289, elevation 1,6?0 feet B.)
contains 19 inches of coal, including at the top 5 inches of impure cannel
over an inch of bony coal.

In the part of the basin that lies east of Russell n'ork, the coal is at
least 18 inches thick on a tributary of rilda Anclerson Branch (location
290, elevation I,645 feet B.), 21 inches thick east of Sand Lick (location
291, elevation 1,640 feet B.), 18 inches half-a-mile north of the village
(location 292, elevation 1,655 feet B.), and 19 inches opposite the mouth
of Lazarus Branch (location 293, elevation I,bZb feet B.). At the opening
last rn-entioned. a thin layer of cannel coal caps the bed as at location pgg,
and the overlying rock is a blocky black shale in all openings near Sand
I-,ick.

The Splash Dam coal is 32 inches thick in a drift opposite the mouth
of McCIure River (Iocation ?94, elevation 1,400 feet B., fig. 19, section
294), and abott 44 inches in another a short tlistance north. At a small
mine half-a-mile north of location 294 (location 295, elevation 1,850 feet
B., fig. 19, section 295), the bed is 40 inches thick, including an inch of
coaly shale in the middle and 4 inches of rvorthless coal ancl shale at the
base. seven double entries ha'e recently been dri'en into the hill side
at the bend in the river one and one-half miles north of the mouth o{
l\{cClure River (location 295a, elevation 1280 feet). A measurement in
the third west double entry shows the bed to be 45 inches thick, with 4
inches of cray 24 inches below the top of the coal. The bed has about the
same thickness for nearly 2 miles north of the mouth of Bussell prater
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creek and then disappears beneath the river because of a genile northwaril
dip. rts horizon is plainly markeil by a massive 60-foot sandstone the
top of which is 5 or 10 feet below the coal. At the tunnel z7/4 miles
from the mouth of the Russell Prater creek, the coal again appears at
river level and has been mined for railroad construction purposes. The
dip at the mouth of the drift is 18' N. 8., and a measurement of the
bed is as follows:

Section of Bplash Dam coal bed, at tunnel south of Barts L,i,ck Creek.

(Location 296, elevation 1,210 feet 8., Fig. lg, Section 296.)

Ft. in.
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west along the ri'er (location 296a, elevation 1,215 feet), the bed is
split into two benches by a 6-inch parting of clay ancl carbonaceous shale,
fhe upper bench being 30 inches thick, the exposed part of the lower bench
measuring 20 inches, the base of the bed being concealed.

The coal is below river le'el from the north end of the tunnel to the
splash Dam just below the mouth of pound River, where a northwarcl
rise of the beds causes it to reappear. rn the mine of the splash Dam
coal company (tocation 296b, eler.ation 1,2?3), the bed is BZ inches thick
with a clay parting one-half inch thick p inches below the top of the
coal. The bed is overlain by 10 inches of share which is succeecled above
by sandstone. Measurements in a drift at railroad level b0 {eet north of
the dam and at a small mine a short distance farther north and 90 teet
higher (location 297, elevation 1,300 feet C. C. C., fig. 19, section p9?)
show 3? to 39 inches of coal, including a B-inch, slightly bony layer p1
inches belo' the top. The rock abo'e the coal bed is 6 feet of sandy shale
under sandstone, and thick massire sandstone is only z feet below the
coal. several recent drifts one-{ourth mile northeast of location 29?
(location 29?a, elevation 1,380 feet;, show the splash Dam to be B0 inches
thick rvith several thin clay partings. The roof is sandstone and the bed
dips 5" towards the north.
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Two drifts recently opened south of the mouth of X'all Branch (loca-
tion 29?b, elevation 1,435 feet), show the bed to be variable in thickness
in this locality. It was reportetl to average 42 inches. A measurement
made 100 feet from the mouth of the drift showed 32 inches of coal
with sandstone cover ancl clipping 10' S. 25" E.

The Splash Dam bed is represented in the extreme northeastern part of
Dickenson County where it is found along Camp Branch, Barts Lick, and
trTunts Creek. In this area it ranges fuom 21/z to 4r/z feet in thickness.
The following measurements were made on Camp Branch:

Bections of Splash Dam coal bed, on Camp Branch.

(Location 298, elevation 1,507 feet (Lccation 299, elevation 1,420 feet.)
H. L., X'ig. 19, Section 298.)

tr't. in.
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Another measurement on the west side of Camp Branch (location 301,
elevation 1,540 feet B.) shows but 12 inches of coal.

Ifaqy coal bed,.-The Hagv coal bed in most places is 100 feet above
the Splash Dam becl and is 2 feet or less thick. It iies a few feet above
a massive sandstone that makes more or less conspicuous ledges, and com-
monly.is overlain by blue shale that is succeeileil above by a thin bed of
sandstone. Eight measurements were made east of Russell X'ork in Dicken-
son County, but only thin blooms were found elsewhere.

The Hagl' bed is 24 inches thick at the heact of the right fork of Tilda
Anclerson Branch (location 302, elevation 1,?00 feet R.) and 19 inches on
a left fork (location 303, elevation 1,?40 feet B.). The coal is 18 inches
thick at the end of the tunnel south of Barts Lick Creek (location 304,
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elevation 1,260 feet B.), and is exposed in raiiroad cuts from the tunnel
to a few rods beyond the creek (location 305, elevation 7,245 feet B.),
where it is 23 inches thick.

Several measurements were made on Camp Branch where the Hagy bed

is well exposecl. Near the head of the stream the followirrg measurement
was made:

Section of Hagy coal bed, near head, of Camp Branch.

(Loeation 306, elevation I,455 feet B.)

Coal .. I I
Parting .......:...:.:.....:...... .. 3

Farther west on Camp Branch another measurement was made (loca-

tion 30?, elevation 1,480 feet S.), showing the Hagy bed to be more than
1 foot thick, ancl a quarter of a mile still farther northwest (location 308,

elevation L,525 feet B.) the beil was found to be 2? inches thick. A
measurement on the south side of Barts Lick Creek (location 309, elevation
1,450 feet C. C. C.) shows 23 inches of coal, with one inch of hard bright
coal near the middle of the bed.

Coal bed,s in trVise formati,on.-'Ihere are four coal becls in the lower
200 feet of the Wise formation: The Dorchester near the base, the Lyons
20 to 40 feet higher, the Blair about 100 feet above the Dorchester, and

the Eagle 50 to 90 feet above the Blair. Thesc beds contain 2 or 3 feet of
coal in most places, but underlie only small areas near the tops of a few
ridges and rvill not be describecl separately.

The Lyons bed is 23 inches thick 1rl miles southwest of the mouth of
Pouncl River (location 310, elevatiou 1,880 feet B.), and the Dorchester
is about the same thickness at the neighboring roacl cotner, though split
into two benches by shale.

In the riilge road 1r/2 miles northeast of Sancl Irick (location 311, ele-

vation 1,951 feet S., fig. 19, section 311) the Dorchester is at least 34
inches thick, as is also the Blair at the head of the right fork of Tilda
Anderson Branch (location 312, elevation 2,040 feet B., fig. 19, section
31 2. ).

The first of the follo'u'ing measurements of the Dorchester was made
at a small mine above the tunnel south of Barts Lick Creek, and the seconcl

in a small hollow a few rods north of the mouth of the creer<:

161
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Sections of Dorchester coal bed, on Eussell Fork near Barts Lick Creelt.
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In the hollow in which the last section was measured several higher
beds are exposeal. The Lyons coal (elevation 1,455 feet B.) is 20 inches
thick, with two coal streaks in the thin shale overlying the coal bed. The
lower bench of the Blair beil is 33 inches thick (elevation 1,550 {eet 8.,
fig. 19, section 314), and the upper bench is about 20 feet higher ancl con-
tains only 13 inches of coal that could be utilized. The Eagle bed (eleva-
tion 1,630 feet 8., fig. 19, section 314) is 30 inches thick. Because of
rather steep dips and an error in the topographic map that makes locations
uncertain, the elevations of these beds do not furnish a means of calcu-
lating the exact distance between them.

RUSSNLL PRATER AND BARTS LICK CRTEKS.

Geologic outli,ne.-Beds exposed in the drainage basins of Russell Prater
ancl Barts Lick creeks in Dickenson County include those from 140 feet
belor'v.the Splash Dam coal horizon to 500 feet ahove the base of the Wise
formation. The stratigraphy is shown by the generalized columnar section
for the northeastern part of Dickenson County (Pt. XIII), by logs of
borings in the northeast corner of the Clintr,vood quadrangle (Pl. IX),
by local section 22, ancl by general sections for areas Cc and Cd
(I'ig.2). Dips are low ancl their direction is governed chiefly by the
Micldlesboro syncline, the axis of which extends from southwest to north-
east in the Barts Lick Creek drainage basin. In the small area north of
this axis beds dip southeast, and elseu'here to the northwest or west.

The area contains some coal beds that afford possibilities of profitable
extraction in the near future. (See figs. 10 and 20.) The Upper Banrrer
bed, which is thick in many localities farther south and southrrest, is only
a few inches thick in this part of the field. The Splash Dam bed con-
tains about 3 feet of coal along the lorver part of Russell Prater Creek,

(Location 313, elevation I,435 feet
B., Fig. 19, Section 3I3.)
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but splits to the easL The lIagy bed is abont 2 feet thick along Barts
Lick Creek and the lower part of Russell Prater Creek, and thickens to
the east, reaching a maximum of nearly 5 feet in an opening on 'War

Fork Creek in Buchanan County. The Dorchester, I4rons, and Biair
becls are thin in many places ancl contain several layers of shale. Locally,
however, the layers of coal are as much as 3r/2 feet, in aggregate thick-
ness in the Dorchester bed and 57/" feet in the Blair bed.
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X'ig. 20.-Sections of coal beds in the drainage basins of Russell Prater an<[ Barts
Lick creeks.

The Eagle bed would be by far the most valuable bed in these basins
were it not for the fact that it untlerlies only small areas near the ridge
tops. ft contains coal 4 to 5 feet thick on both sides of most of Russell
Prater Creek and its tributaries, and inclucles a few partings that would
give trouble in mining. The Clintwood and Campbell Creek beds have
rarely been found in the small areas in which they might outcrop near the
tops of some ridges, though the Clintwood. is about 4 feet thick a short
distance north of the eastern part of the Russell Fork drainaee basin east
of Dickenson Countv.
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Splash Dam coal bed.-The Splash Dam bed lies a few feet'above a

massive sandstone antl is exposecl a short clistance above stream level along
Russell Prater Creek from its mouth nearly to the head of the left fork
ancl of War tr'ork in Buchanan County. 'l'he bed contains about 3 feet
of coal with only thin shale partings along the lower part of Russell Prater
Creek, but at the county line and eastward it is split by thin shale beds
into two or three parts, of which none is more than 2 feet thick.

The coal is in two benches 16 feet apart on the county line a quarter
of a mile north of Russell Prater Creek. The lower bench is 16 inches
thick and the upper is L? inches.

The coal is thicker and probably in only one bench on the lower part
of Russell Prater Creek, as shown by the following measurements, the first
made at a small mine near the road between Russell Prater and Barts
Lick creeks and the second at an exposure a short distance west:

Secti,ons of Splash Dam coal bed, on lower Russell Prater Creek.

(Location 315, elevation 1,378 feet
S., X'ig. 20, Section 315.)

(Location 316, elevation 1,355 feet
B., X'ig. 20, Section 316.)
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An analysis of the coal of this mine is given on page P04 of this report.
A short distance down the creek (location B1?, elevation 1,881 feet

C. C. C.) the bed is 29 inches thick, with only a few thin layers of im-
purities.

Hagy coal bed^-The Hagv coal is 60 to 120 feet above the Splash Dam
bed, the avera€{e clistance being about 100 feet. It is underlain by a

sandstone that is slightly thinner than that of the Splash Dam and is
overlain by deep blue shale. The bed is exposecl low in the valley of
Russeil Prater creek from its mouth nearly to the heads of the princinal
branches in Buchanan county anil also along the lower part of Barts Lick
creek. The coal is 15 to 26 inches thick along Barts Lick creek and Russelr
Prater Creek in Dickenson County. The becl is clean, shale partings
being very thin in some localities antl absent in others.
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A cavecl drift on a small tributary south of Prater School (location
318, elevation 1,585 feet B.) is in coal at least P feet thick. The Hagy
bed is 26 i'ches thick in a small mine beside the road from Russell
Prater to Barts Lick Creek (location 819, elevation L,478 feet S.), and
is probably about the same elsewhere along the lower part of Russell
Prater creek. rt is 25 inches thick near Barts Lick School (location
320, elevation 1,430 feet B.), but is only 15 to 22 inches thick along
lower parts of Barts Lick Creek (location 221,, elevalion 1,3?b feet B.;
location 322, elevation 1,330 feet B.; location 3p3, elevation 1,p?5 feet
B:); location 309, already clescribed gives a section of the Hagy bed on
Barts Lick Creek one mile northeast of Barts Lick School.

Dorchester and, Lyons coal bed,s.-The Dorchester coal is p50 to 840
feet above the splash Dam coal and only a few feet above the base of the
wise formation. The thickness of coal aggregates a few incles to about
3r/2 feet, but the becl commonly contains thin shale partings that impair
its commercial value. The Lyons bed is 20 to 40 feet above the Dorchester
ancl is less than 2 feet thick.

The Dorchester is about 3 feet thick on the ridge south of lower Russell
Prater Creek, and 32 inches of i! the upper part being removed by erosion.
shows in the road east of Prater triangulation station (location BZ4, ere-
vation 1,916 feet S.). Here the coal is only 4 inches from the underlying
Gladeville sandstone.

The character of the Dorchester along lower Barts Lick creek is shown
by the following four sections, the first one south of the stream and the
others north of it:

Bections of Dorchester coal bed on lower Barts Lick Creelc.

(Location 325, elevation 1,450 feet B.) ( Location 326, elevation. I,550 feet
8., X'ig. 20, Section 326.)

165

Shale.
Coal

Shale
Coal

ShaIe
Coal

Shale .

Coal ..
Shale .

Coal ..
Sanclstone.

Coal ..
Partings

trt. in. X't.
2 Shale and coal
2 Coal
4 Shale

Clay . .

Coal ..
Shale.

Coal ..
Partings

ln.
I

ll
I
I
I

CoalI

I

26
2

25
5
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(Location 327, elevation 1,510 feet
C. C. C., X'ig. 20, Section 327.)

Ft.
Coal ..

(Location 328, elevation 1,530 feet B.1

Shale. Ft.
Coal ..

Clay . .

Coal
Shale

Coal ... ...
Sandstone.

Coal ....
Partings

6)
34
illustrate the character of the Dorchester

Shale
Coal

"Rash"

3

tn.
l0
t
o
2
6
l
t7

in.
1l
I
7

2

I

t8
o

l0

Coal ..
"Rash" ....:

Coal ..
Shale.

Coal ..
Partings

The following sections
Upper Barts Lick Creek:

Bect,i,ons of Dorchester coal bed, 0n Upp,er Barts Li,ck Creek.
(Locarion 32e, erevation r,650 feer B.) ("b:%l.d.,Tl;.";slHfii*ir$ii"

x't.
Coal.............:

Shale .

Coal ..

Coal ..
Parting

in.
7
t7

7

Coal
Shale

Coal
Shale

X't. in.
l0

t2
6

2 Coal .....
7 Shale

Coal ..
Shale .

Coal ..
Shale and eoa] .. ....

Coal ..

Coal ..
Partings

The following measurements of the Dorchester bed were made on the
upper part of Little Lick Creek:

Sect'i,ons of Dorchester coal bed, on Upper Li,ttte Li,clc Creek.
(Location 331, elevation 1,580 feet B.) (Location 832, elevation 1,6f0 feet B.)

X't. in.
Coal ..

Shale .

Coal ..

Coal ..
. Parting

3til,;;.
Blui,r coal bed.-The Blair bed is 50 to 120 feet above the Dorchester

coal becl. fn many places it is in t.lvo benches sepatated bv shale sev-

44
36

X't. in.
18

1

oo
1

Shale .

Coal .. 1

Sandstone, fine-grained
Coal ..

1r/.,

o
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eral feet thick. One of the benches is so thin as to be of no economic

importance, and the other, though containing layers of coal aggregating

7r/2 to 5t/2 teet thick, commonly includes several thin layers of incom-

bustible material that make its successful utilization problematical. There

are uniloubtedly localities in which the bed is sufficiently clean to be an

important resource. The Blair is thickest in the Greenbrier Creek clrainage

basin just east of Dickenson County.
The following measurement was made near the head of Barts Irick

Creek:

Section of Blai,r coal bed, near the head, of Barts Li'clc Creek.

(Location 333, elevation 1,740 feet C. C. C.) n't.
Coal ......

Clay and shale .....
Coal (pyritiferous)

Coal ...
Parting

Eagle coal bed'.-The Eagle bed lies 140 to 200 feet above the Dorchester

coal anil a few feet below a thick sandstone that makes conspicuous clifis.
In places this bed is only 20 feet above the Blair, but in others the in-
terval is 50 to 100 feet. The coal is not very thick north of Barts Lick
Creek, but elsewhere in this basin it is fairly clean and has an average

thickness of 4 to 412 feet. The bed lies so high in the hills that it has a

comparatively small acreage. One of the peculiarities of the Eagle in places

is a very thin sandstone parting much like the one that is characteristic of
the Upper Banner bed farther south.

The Eagle is naturally exposeal on a slope near Prater triangulation
station, south of Russell Prater Creek (location 334, elevation 2,040 feet

'8., fig. 20, section 334) and is 68 inches thick, including 3 inches of shale

a foot below the top. Another measuremenl 17/, miles north of Russell

Prater Creek and a ouarter of a mile west of the countY line shows the

following section:

Section of Eagle coal bad east of Wolf pen Branch.

(Incation 335, elevation 1,820 feet 8., X'ig. 20, Section 335.)
ln.
I
I

r\Yz
%

in.
II
I
2

2l
II

Shale.
Coal

Clay
Coal

Clay
Coal

x"t.

"Rash"
Coal

13
2

2 gt/,

5l
Br/z

Coal . -

Partings
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Another measurement one mile farther north ancl iust east of the
Dickenson-Buchanan county line shows over 5 feet of coai with 1r/, inches
of partings.

'I'he following measurements were macle at two small mines that have
supplied fuel for lumbering operations, the first being on Wolfpen Branch
of Russell Prater Creek, and the second on Slate Branch of Barts Lick
Creek:

Sections of Eagle coal bed, on Wolfpen and, Slate branches.

(Location 336, elevation 1,925 feet
C. C. C., Fig. 20, Section 336.)

X't. in.

(Location 337, elevation 1,827 feet
C. C. C., Fig. 20, Section 337.)

Ft. in.
9a/z
5a/z

lt
I

1 1r/z
lYz

t2

Shale
Coal

Clay
Coal

Clay
Coal

Shale.

I

5
1

Sandstone
Coal

Coal .. 4
Partings

An analysis of the coal from location 33? is given on page 20b of this
report.

The tollowing measurement shows the character of the Eagle bed at
the head of Barts Lick Creek:

Sect'i,on of Eagle codl bed, at the h,eacl of Barts Lick Creelc.

(Location 338, elevation I,820 feet C. C. C.)

Coal
Shale

Coal

Coal .
Parting

Clintwood, coa,l bad^-The Clintwood coal bed lies from 50 to 130 feet
above the Eugie. ft outcrops only in small areas on the highest ridges.
The following section illustrates its condition near ihe head of Barts
Lick Creek:

6
lY+

2
8

Ft. in.
ID

2l
2
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Section of Clintwood, coal bed, near the ttead, of Barts Link Creek.

(Location 339, elevation 1,900 feet C. C. C., Fig.20, Section 389.)

CoaI
Clay ..

Coal
Clay ..

Coal
Shale

Coal

CLINCII BIVER DR,ATIIAGE BASIN.

DUMP CREEK.

Geologic outline.-lhis basin includes only the extreme headwaters of
Road Fork ancl Hurricane Fork of Dump Creek. The rocks exposed
range from 165 feet below the Lower Banner to 200 feet above the base
of the \vise formation. The general characters of the strata, the c'listances
between coal beals, and other geological clata are shown in the generalizecl
columnar section for the southeastern part of Dickenson County, in the
general section for area Ce (fig. 2), in local sections 14 and 15, and in the
rlrill records (Plate X).

The basin is on the west flank of the Sourwooil Mountain anticline,
the axis of which trends north-south. Ditrs are therefore west ancl north-
west. and are gentle.

There are important coal beds in this region, only small portions of
which lie in the limited basin uncler consiileration here. The Tiller and
Jawbone beds are concealed below the surface, but are believed for reasons
stated later, to be thick. There are several coal beds between the Jawbone
ancl Irower Banner beds, bullin most places they are thin. The Raven
becl, however, is 3 to 4 feet thick, exclusive of local partings, and the
Kennedy in a few places about 3 feet thick. Both of these lie everl'-
where beneath the surface.

The Lower and Upper Banner coal beds are being mined by the Clinch-
field Coal Corporation on a large scale at Wilder just beyond the county
line. Mine 55, in the Lower Banner bed on both sides of Iraurel Branch,
is in coal Zr/z b 4t/, feet thick. Mine 6 in the TIpper Banner bed is on
the south side of Laurel Branch in coal + to 7a/z feet thick, anil an entrv

Ft.

I

in.
7

I
2
2

o

o/
ll0
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being driven southwest under Sandy Ridge toward the workings of mine 2
at the head of Mc0lure River is in simiiarly thick coal. Both these mines
are modern and well equipped in every way anal have a large producing
capacity. The procluct is shipped over a. short spur of the Carolina, Clinch-
field and Ohio Railway to Kiser, on the Norfolk and Western Railway.
Elswhere in the Road Fork basin the Irower Banner is 3 to ? feet thick.

340
Mrne 55 at Wilder Mine 6 at Wilder

Lower Banner Lower Banner Lower Banner Upper Banner Upper Banner Upper Banner

t4

tr'ig.2l.-Sections of coal beds in the Clinch River d.rainage basin.

There are probably localities in which coal beds in the Norton forma-
tion higher than the llpper Banner, especialiy the Splash Dam bed, are

2 or 3 feet thick, but the only exposures seen were too thin to be con-

sidered workable. Beds in the Wise formation on Sandy Ridge may in
places be fairly thick.

Tiller and, Jawbone coal bed,s.-The Tiller coal lies 850 to 950 feet
below the Upper Banner horizon. The Jawbone is as much as 100 feet
above the Tiller in parts of this basin bu! as shown by drill records

(Pl. X), the two beds unite under a large part of the Hurricane Fork
drainage basin. Where the beds are separated the interval between them
is occupied chiefly by coarse-grained, siliceous sanclstone that contains
qtartz pebbles. Both beds are below the surface. Where the two beds

are united uncler part of the Hurricane Fork basin they are probably much
like the thick and valuable d.ouble bed that is exposecl north of Sandy Ridge
on the heachvaters of Indian ancl Cane creeks. Both of the beds are

probably also workable in much of the area in rvhich they are separate;
for the Jawbone incluiles \yz to 8 feet of coal where it comes to the sur-
face on llurricane Fork 3 to 4 miles south of Dickenson County, ancl

the Tilier is 4 to 5 feet thick at the "slope mine" of the Clinchfield Coal

70

Lower Eanner

"^:-

't)- 'n; 
*.

zo'lz 
4
Yz

t8

4

t7

82

t7
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Corporation 5 miles southeast of the county, the main entry of which has
been clriven between 2 and 3 miles northward towarcl Dickenson County.t
It is an excellent bed containing 3 to 4 feet of coal beneath the headwaters
of llurricane n'ork, but is less than 30 inches thick elsewhere ancl is less

than 14 inches thick in some localities. Two measurements were made
just east of the county line in the headwaters of Hurricane Fork near the
head of Skeen Creek, the first showing coal 39 inches thick, the other sec-

tion including a ?-inch shale parting with coal 21 inches thick above it
and 29 inches thick below it. The civerlying rock is an 8-inch tlraw shale
under sandstone.

There are several more or less lenticular coal beds between the Raven
anil Kennedy beds, but none of them is of much commercial importance, as

a thickness of as much as 2 feet is exceptional.

Kennarly coal bed^-The Kennedy is 300 to 380 feet below the Ilpper
Banner horizon. It is a very thin and commercially unimportant bed in
most of this basin. The coal is oniy 23 inches thick in a railroacl cut
near W'ilder, and is overlain by a 50-foot bed of fine-grained sandstone
and underlain by coarser sandstone of the same thickness.

Lower Banner coal bed,.-The Lower Banner coal is 200 to 270 feet
above the Kennedy and 100 to 140 feet below the llpper Banner. It is
preserit beneath Sandy Ridge and is being minecl on a Iarge scale by the
Clinchfield Coal Coraoration. It is a clean bed containing about 3 to ?

feet of coal anil very little shale in the form of partings. In.the llart
Creek clistrict it is in most places thin, but is fairlv thick in the drifts
described below.

The following section shows its character on Negro Camp Branch:

Section of Lower Banner cool bed. on f egro Cam"p Branrh.

(Location 340, elevation 2,290 leet 8.. Fig. 21, Section 340.)

X"t, in.
Shale ........ 4

Coal at top....'. 5 10
Clay . .:..... z

Coal, reported | 4

Coal .. 7 2
Parting ......::......:..:........:. .. 2

In most parts of Mine 55 of the Clinchfield Coal Corporation, on both
sides of Laurel Branch near 'Wilder, the Lower Banner i, 3t/, to 4t/2 feet

1?i

'See page 194 for analyses of this coal.
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thick and shale partings are absent or very thin. 'I'he underlying rocl<, is,
in general, a compact shale and the overlying rock either shale or sand-
stone. Thin layers of "rash" occur both at the top and at the bottom of
the bed. Analyses of mine samples are given on pages 197 and 198 of
this report.

IIpper Banne"r coal berJ.-The distribution of the Upper Banner is much
the same as that of the Lower Banner. ti the northern part of the Road
tr'ork drainage basin the bed is.split into two parts by the thichening o{
a shale parting, the upper bench being 2 to 4 feet thick anil the lower
bench worthless or nearly so. Near Wilcler, anil especiaily south of Laurel
Branch, the shale parting thils to a few inches and both benches can be

easily mined together. In the \\'ilder clistrict the layers of coal aggregate
4 to l7/z feet in thicl<ness and are being mined on a large scale.

The details of the Upper Banner bed where both parts are united are
illustrated by the following measurements maile in Mine 6 of the Clinch-
field Coal Corporation, the workings of which are south of Laurel Brarrch
within ancl east of the county line:

Bections of tlpper Banner coal bed, in Mine 6 at WilcXet.

Shale. X't. in.
Coal .. | 7

Sandstone .. I
Coal .. | 8r/z

"Rash" 5r/z
Coal .. f 11

6

Sanrlstone. Ft.
Coal .. I

Sandstone
Coal .. I

"Rash"
Coal ..

Shale .

Coal .. I
"Rash"

Coal ..

Coal ..
Shale.

ln.
2
I
6

4
Y2

5
6
8YzCoal .......... 6 7Yz

Partings ...... I r/z Shale.

3;?lt;s" ...... ....u....r\Yi
LEFT FORK Or' I,ICK CREEK.

Geologic outlina.-That part of Dickenson County drained by the Left
X'ork of Lick Creek is less than 4 square miles. The rocks exposed include
the Norton formation from 100 feet below the Kennedy coal bed to the
top of the formation, all of the Gladeville sandstone, and the lower 150
feet of the Wise formation. The succession is shown by the generalized
columnar section for the southern part of Dickenson County, by local sec-

tions 10, 11, ancl l2,1ry general section for Area Ad (fig. 2), and by well
logs (Plate IX).

The basin is unclerlain by important coal beds. The Jawbone, Tiller,
Raven (Imboden so-called), and Aily are beneath the surface, but
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something regarding their character may be learned by consulting the
drill logs (Plate IX). The Kennedy is exposed in the lower part of
the valleys of r,eft Fork and its tributaries. rt is very variable in thick-
ness here as elsewhere and presents the characteristic crushed appearance.
Locally il is over 7 feet thick. one measurement on the railroad at the
county bounclary shows 54 inches of coal.

Both the Irower Banner and Upper Banner beds are being mined on
a large scale in this region. The Lower Banner ranges from 2 to 5 feet
in thickness, with an average thickness of from Zt/z to gt/" feet. One
measurement on the road northwest from Lick Fork shows 40 inches of
coal' The upper Banner ranges from 3 to 6 feet in thickness with an
average of 37/z to 4 feet. rt carries the characteristic sandstone parting
from 1 to 2 inches thick locatecl near the middle or in the upper part of
the bed. Aside from this parting the coal is clean. Near the head of
Left n'ork of rrick creek the upper Banner measures 48 inches with 1
inch of sandstone 19 inches from the top of the bed.

The "Black Slate" or Splash Dam coal bed lies from 50 to ?5 feet
above the rlpper Barner in the so'thern part of the county. rt is thin-
less than 3 feet thick in most places-and, while prospected generally, it
has been little mined.

Higher coals in the Norton formation appear to be of ritfle varue in
this basin. several blooms were seen, none of which measured over 15
inches. Apparently they represented coals too thin to work.

The coals of the wise formation are thin and very limited in extent,
occurring only near the tops of the ridges. No coal becls were seen that
measure ou" 2t/, feet.

AMOUI\TT OF ULTIMATELY AVAILABLE COAL.
Actual mining operations in Europe 'have shown that coal of lower

grade than that in southwest virginia can be profitably mined in beds only
14 inches thick and at depths greater than any to which it would be neces-
sary to shaft for any bed in Dickenson county. The tonnages in the fol-
lowing table, therefore, include all beds or parts of beds in which thele
are 74 inches or nlore of minable coal, but do not inclucle thinner becls or
parts of beds that coulcl not be mined profitably because of the position
and thickness of partings or because of other factors. The calculations
are based on an estimate of 1,800 tons per acre for each layer of coal 1
foot thick.
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Atthough these estimates were carefulty prepared they are necessarily

only rough approximations. The figures for beds which are below the
surface in large areas are, of course, most likely to be in error. The cal-

culated totals, though enormous, are thought to be very conservative esti-
mates. The amount of coal already mined in Dickenson County or made

unavailable by mining operations is comparatively so srnall as to be negli-
gible, being only one or two hundredths of one per cent of the total original
tonnage.

AMOUNT OF MINABLE COAL II{ DICKENSON
COUNTY. VIRGINIA.

Wise lormation:
Clintwood.
Eagle
Dorchester
Other beds

Norton formation:
Splash Dam
Upper Banner
Lower Banner
Other beds above Kennedy ..... :......
Kennedy
Raven
Jawbone
TiIler
Other becls below Kennedv

Acres.
r2,885
14,300
39,818

r26,696
L42,275
r29,646
,o::?.

ll,l+D
98,985

I 10,320

Tons.
I33,587,000
58,541,000

128,257,000
t49,457,000

272,34O,0O0
502,285,000
445,813,000
375,696,000
469,750,000
563,091,000
614,85 1,000
I 12,907,000
756,331,000

2,3r7,000,000
Lee formation:

All berts

Total . 6,899,906,000

Of the grand total of 6,899,906,000 tons only about 70 per cent coulal

be recoveretl even under the most favorable mining conalitions, leaving

about 4,900,000,000 tons as a possible production. At the rate of con-

sumption of bituminous coal in 1916, a banner year, Dickenson Count]
could supply all of the United States for about 10 years. IIowever, much

of this coal js in beds too thin or too far beneath the surface to be prof-
tably mined and sold in competition rvith coal from the more cheaply mineil
beils now being exploited in the Appalachian coal fields. Beds that can

not be usecl today; however, are certain to be of value in the future.
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CHARACTER AND QUALITY OF THE COALS.

ANALYSES.

IIETIIOD OF SAtrPIIIIG AIVD ANAIYZTNG.

'Ihe analyses on succeeding pages were made from samples collectecl
b1' members of the State and Federal geological surueys and the Lrnited
States Bureau of Mines in Dickenson County and neighboring areas on
the west and south. Samples collected before July 1, 1910, were analyzed

by tlie United States Geological Survey, ancl those taken after that date
by the United States Bureau of Mines.

In taking a sample of coal for'analysis every effort was made to pro-
cure fresh, unweathered coal that would represent as nearly as possib.le tlie
product of the mine. The bed was faced up and. carefully cleanecl, for
a distance of three feet or more on each side of the point selected for'
sampling, special care being taken to remoye all loose fragmerrts of shale
frorn the roof and deposited powder smoke from the coal. A uniform cut,
of sufficient size to yield" about 6 pounds of coal for each foot of thick-
ness of the bed, was then matle from roof 'to floor. AII partings or binders
more than three-eights of an inch thick and all concretions or "sulphur-
balls" having a maximum diameter greater than 2 inches ancl a thickness
of more than half an inch were excluded from the sample. 'Ihe material
thus obtainecl was crushed until it would pass through a half-inch mesh
aud was then thoroughly mixecl and rccluced by quarter:ing until about
4 pounds remained. 'fhe product was placecl in a galvanizecl-iron can,
sealed in the mine with adhesive tape, and mailed as soon as possible to
the laboratory.

As soon as receivecl at the laboratory, the coal is taken frorn the carr.

weighed, and allowed to dry at a temperature slightly above normal until
its weight becomes practically constant. It is then reweigheci, the difference
in weight being the air-drying loss. Because the coal is more stable and
more easily handled in the air-dried form, it is analyzed in this condi-
tion and the results given under form B (see following tables). Forms
A, C, and D are calculated from form B. Form A represents the coal as

it is coilected. Form C represents the theoretical condition of the coal if
all the moisture \{ere removed, and fornr D if both moisture and ash rvere

removecl.
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DESCRIPTION OF SAMPIES.

32513.-sample was collected in the Burtorrs n'ord mine of the Russell
Fork Coal Mining Company, on the south side of Clinch River about 3

miles southwest of St. Pauf July 30, 1919. The coal bed is in the Penning-
ton formation. This is one of the very few localities where coal in the
Pennington formation is being worked in southwest Virginia, hence the

sample is of more than orclinary interest. Tlie sample was obtairrecl at the
face about 150 feet west of the drift mouth.

Secti,on of Lee coalbed,at poi,nt samplecl in mine at Bu,rtons Ford'.

Shale, carbonacetus

325r3
F"t. in.
.0 I
2rla1 2

2tl
l3

1.8239, 182+0, L82+I, and 1824?.-samples rvere collected from the
Tiller coal bed in No. 201 siope mine of the Clinchfield Coal Corporation,
on Ilurricane Fork of Dump Creek, about i[ nii]es southeast of Dickenson
County, November 26, 1913. Sample 18239 was obtained in the main
entry,4,900 feet N.30'W. of bottom of slope; sample 18240, about 1,200

feet N. 64'W. of slope and 800 feet west of main entry; and sample 18241

in a right entry about 800 feet from main entry anil 2,600 feet N. 20'
W. of slope. Sample 18242 was a composite made by mixing 18239, 78240,
and 18241.

Sections of Tiller coal bed, at poi,nts sampled in Clinchfiekl No. 2A1 m'i'ne.

I 8239
X't. in.
'0 9
20

Included in samole . .

Excluded. from sample

18240 18241
Ft, in. X't. in.

Coal
Shale
Sandstone "0 3 .. ..
Coal .. ........ 3 I 2 3

Inclurledinsample 5 1 4 r/z

Excluded from sample ... ... .. I 0 0 5

521? and 5235.-Samples were collected from the Jawbone coal bed in
the Virginia City No. 1, a slope mine at Yirginia City, Va., July.26, 1907.

| 9r/z
"0 5

| 4y,
"o 3Yz

; 'i
o t'/2
o 3r/z

'Not included in sample.
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Sample 5217 was obtained in room 8, ofi the first cross-entry, 2,400 feet
northwest of mine opening; sample 5285, in a break-through between the
third and fourth cross-entries, B,Z00 feet northwest of mine opening.

secti'ons of Jawbone coal bed, at po,i,nts sampred, in virginia city No. 7 mi,ne.

Coal ..

5235
X't. in.
05

a0 7/"

'0 ';
r0 

Vz

Sandsi one

Lt I

52t7
X't. in,
o 61/z

2
9r/z

Tncluclecl in sample . . .

Excluded from sample

Coal

Shale
Coal

i 41/z

'0 7
03
+o

6 81/z
o7%

2
5

4 a/z

8 71/z
02

32503, 3250+, 32505, 3250G, and zz\|1.-'samples were collected from
the Jawbone coal bed in the Yirginia city mine of the virginia rron, coal
& coke company, July 28, 1g19. sample Bp50B was obtained in the first
cross-entry off fourth east entry; sample 32b04 in the first room ofi the
third west cross-entry; sample Bpb05 in the seconcl room off the seconil
west cross-entry; sample 32506 in the third room off the first west cross-
entry from the main haulway. All samples were taken at a distance of
about half-a-mile from the drift mouth. sample 32b0? was a composite
made by mixing the first four samples.

Sections of Jawbone coal beil at, points sampl,eil ,in Virginia Iron, Coal &
Coke Company's m,i,ne, V,irgnh City, Va.

Coal with "rash"

32503
X't. in.

trI 0
09

Included in sample . .
Excludetl from samole

'Not included in sample.

44
l0
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32501
Ft. in.
09Coal

Coal ..
Bone .

Coal ..
Coal, bony

%
l0

o
4
8

8Y1
I

0
0
0
0

'0
5

o%
010.0 6.0 I
06
t2

"0 8

fncluded in sample . .

Excluclecl from sample 0

I ll

16

Il 6
IT

Coal
Bone
Coal

32505'
Ft. in.
010

Bone ancl eoal

Coal ..

Included in sample . .

Excluded from sample

32506
Ft. in.

Coal .. I 0
Bone. 0 I
Coal .. 0 8

Coal and bone .. 0 l0
Coal .. I l0
"Rash" 'l 6
Coal .. 7 4

t2
4B

Included in sample . . .

Excluded from sample

322?6.-sample coliectecl from the Jawbone coal bed in mine No. 2

of the Twin City Coal Corporation, at St. Paul, Virginia, July 1, 1919.

The sample was obtained at the main entry, 300 feet northeast of the drift
mouth. At this place the bed is very thick, 1 foot of coal being left to
suppod the roof and 6 to 9 feet of coal representing the lorver pad of the
becl remaining to be removed subsequently.

Section of Jawbone clal bed, at point sanxpled, i'n Twtn Ci,ty Coal Corpora-
ti,on's mi,ne, 8t,. Paul, Va.

32276
X't. in.
'l 0Coal

Coal
Coal

Included in sample . .

Excluded from sample

"Not inclurled in sample.
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322??.:Sample collected from the Jawbone coal bed in mine No. 3

of the Twin City CoaI Corporation, at St. Paul, Virginia, July 1, 1919.

The sample was obtained at the face of the main entry, half a mile north-
east of drift mouth.

Bection of Jaubone coal bed, at point sa,m,p'led in Twin Ci,ty Coal Corpora,-

tion's m,i,ne, Bt. Puul, Virgi,nin.
32277

Ft. in.
'l 6

'0 6
l)U

DU
20

322?5.-Sample collected from the Raven (Garden lIole) coal bed

in mine No. 1 of the.Twin City CoaI Corporation, at St. Pau1, Virginia,
July 1, 1919. The sample was obtained at the face of the main entry a
quarter of a mile northeast of drift mouth.

Section of Raaen coal becl at point sampled i.n Twi,n City Coo,i Cor-'po'ra-

tion's mi,ne, St. Paul, Virqinin.
3227 5

X't. in.
l2

Coal .

Shale, carbonaceous .

Included in sample . .

Exclucled from sample

Coal

Coal
Shale,
Coal

carbonaceous '0 I
r10
30
OI

Includecl in sample . .

Excluded from sample

18121.-Sample collected from the Kennedy coal bed in mine No. 103

of the Clinchfield CoaI Corporation, 1 mile northwest of Dante, Virginia,
November 1?, 1913. The sample was obtained in the main entry, 260

feet N. 55" W-. of mine opening anal represents 5 feet 2 inches of coal, the
entire thickness of the bed.

77559, 17560, and 1?561.-Samples collected from the Kennedy coal
becl in a small local drift mine, half a mile north of Nora (location \46,
on map), Juiy 12, 1913. Sample 17559 was out 300 feet east of drift
mouth; ancl sample 17560, about 300 feet northeast of drift mouth.
Sample 1?561 was a composite made by mixing 1?559 and 17560.

'Not includerl in samnle.
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Bections of Kenned,y coal bed, at po'ints sampled, in mi,ne half a mite north
of Nora.

Coal
Bone .

Coal .

17559
X't. in,
O 63/s

o r/+

13
o a/a

r7560
X't. in.
0 5r1z
o L/B

o 6t/+

;o 'rT,

o 5s/+

0 "%

::

Shale
Coal
"Rash"
Bone .

Coal
"Rash"
Coal

Included in samole . .

Excluded. from simnle 0
2 l1/a
O l3/+

J"/4

%

iv"
Ya

A

8r/z
0

0
0

0
0
0

2

18722, 18123, and 18124.-Samples were collected in mine No. 52 of
the Clinchfield Coal Corporation at Dante, Ya., November 1?, 1913.
Sample 18122 was cut 325 feet northeast of entrance to No. 0 drift; and
sample 18123, about 1,700 feet southwest of entrance to No. 1 drift.
Sample 18124 was a composit€ obtained by mixing 18122 and 18123.

.\ect'i,ons of Lower Banner coal bed, at points sampled, in Cli,nchfieliL No.
52 m'i,ne.

I 8123
tr't. in.
2 6Yz

'0 2

r8122
X't. in,
30Coal ........

Coal ancl shale

Inclucled in samnle . .

Excluded from sample

32329, 32330, anal 32331.-Samples collected from the Lower Banner
coal bed in mine No. 52 of the Clinchfield Coal Corporation at Dante,
\rirginia, July ?, 1919. Sanrples $,-ere cut in room 5, off Srcl right entry
ofi 4th left entry, one mile north of drift mouth.

Section of Lower Banner coal bed, at poi,nt where samples 32329 and, 32330
were obtained, i,n Clinchfield, No. 52 m'i,ne.

x't.
Shale (black) roof
Coal ...
Clay floor

2 6r/"
02

30
00

in.

8

'Not inclucled in sample.
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10385.-Sample collected from the Lower Banner coal becl in Mine
No. 52 (called clinchfield when sampleil) of the clinchfield coar cor-
poration at Dante, Virginia, April 80, 1910. The sample was cut in
the main entry, 150 feet from the mine mouth, and represents p feet 4
inches of coal.

405?.-Sample was collected from the Irower Banner coal bed in mine
No. 51 (called No. 2 when sampled) of the clinchfield coal corporation
at Dante, Virginia, October 4, L906. The sample was obtained in room
4 ofi the left eutry.

Becti,on of Lower Banner coal bed, at po,i,nt sampled, in Clinchfietd, No.
51 m,i,ne.

Coal, alternate brieht and dull bands

4057
X't. in.

1t

03
l5

'0 6r0 2

Coal, laminated

Included in sample . . .

Excluded from sample

78243, 78244, 182+5, and 18246.-Samples collected from the Lower
Banner coal bed in mine No. 55 of the clinchfield coal corporation at
Wilder, Virginia, November 25, Lgi,+. Sample 18243 was obtained 900
feet S.60'\/. of No.3 opening; sample IBZ++, about 2,500 feet S. 85"
E. of No. 5 opening; and sample I8Z+b, about 1,300 feet N. 85" W.. of
No. 2 opening. Sample L8246 was a composite maile by mixing 78248,
1.8244, and 18245.

Sections of Lower Banner coal b_ecl a.t po,tnt samplecl in.Ctinch,f.etd, No.
oc m,I,ne.

181

Coal, solid
Clay ......
Coal, bright

08

Coal

t8243
X't. in.

18244
Ft. in.
07

l 8245
X't. in.

;o%
"Rash" 2

ISandstone

Coal

Included in sample ....
Excluded from sample

"Not included in sample.

'0rI

o
1'0 7a/z

34
O Br/z

353a0 7 "0

403
260

o
4a/z -
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32509, 32570, and 32511.-Samples collected in Lower Banner mine No.
1 of Robert Fleming and Company at Bauner, Virginia, July 29, 1919.

Sample 32509 was secured at the face of the main entry ?00 feet west of
bhe drift mouth, ancl sample 32510 was cut at the face of the main air
course 600 feet west of the drift mouth. Sample 32511 was a composite
made by mixing the first two samples.

Secti,ons of Lower Banner coalbed, at po'ints sampled in Robert F. Flemi,ng
& Co.'s I{o. 7 nt'ine.

Coal
Clay
Coal

32509
X't. in.
26

325r0
Ft. in.

'0 \Yz
06

26
o Lt/"

182?6, 78227, 78228, and 18229.-Samples were collected from the
Upper, Banner coal bed in the Cranesnest No. 1 mine of the Clinchfield
Coal Corporation, about 1t/, mlles northwest of Toms Creek station, No-
vember 22, 7913. Sanrple 18226 was obtained 1,500 feet sor:rthwest of
entrance to main Caney entry; sample L822l , about 500 feet northeast of
main Caney entry; ancl sample 78228, about 4,100 feet southeast of main
Caney entry. The main Caney entry is on Hurricane Fork of Caney
Creek, abott I7/z miles northeast of the main entrance to mine. Sample
18229 was a composite made by mixing 78226,-1,8227, and 18228.

Sections of Ultpter Banner coal bad, at points sampled, in Cranesnest mi,ne.

Coal ..

r8226
X't. in.
o lr/z

"0 ,/z

20
'0 I

Included in sample . .

Excluded from sample

Sancly shale
Coal ..
Sanclstone
Coal ... .....
Coal and shale ..

t8227 18228
X't. in. X't. in.

I l0
'0 r

| 7a/z
o 0 2r/z

22
io
I
5"/n

74

5
6

Ya
9a/z

105/s
6

';
a0

I
'0

0
r0

0
0
0

b
0

Shale
Coal
Shale
Coal
Shale
Coal

Tneluded in samnle
Excluded from jample

0
"0

0
a 0 lg/E
010

3r/z'

2

51/z40
09"/+01

'Not included in samnle.
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72407, 32+Q8, and 32409.-Samples rrere collected from the Upper Ban-
ner coal bed in the Cranesnest mine of the Clinchfieid Coal Corporation,
July 18, 1919. Sample 32407 was obtained in room B, third south Caney
mine, three miles northeast of drift mouth. Sample 32408 was cut near
room 20, ofi main entry, thircl south Caney mine, 37/4 uriles northeast of
drift mouth. Sample 32409 was a composite made by mixing samples
3240? and 32408.

Bections of LIpper'Banner coal bed, at poi,nts sampled, in Cranesnest mi,ne.

183

Shalercarbonaceous . ..r. .

Coal
Sandstone
Coal ..
Shale
Coal
Shale
Coal

Included in samnle . .

Excluded from sample

32407
X't. in.
al 2
22a0 I
l9

'02o2a0 2

82408
Xt. in.
a0 I
20

3 0 rr,/z
IDao 

Yz
0 ZYzo0 6
0 rl

^

04
+o
T7

6a/z
I

10386.-Sample collected from the Upper Banner coal becl in the

Swansea mine of the Virginia Iron, Coal & Coke Company, Toms Creek,

Va., April 29, 7970. The sample was taken in room 21, ofr. west entry
1?, about 2,600 feet from the outcrop.

Secti'on of Upper Banner coal bed, at poi,nt sampled, 'i,n Swansea mi,ne.

*llttu'"'
Coal .. 2 4
sanrlstone .. .. .. . . .: .::::: .. :: .: .::.:: .. .. .. . '0 ra/z

Coal .. I 8

Includetl in sample . .

Excluded from Jample

' 2281 and 2282.-samples collected from'the Upper Banner coal becl

in the Coeburn mine of the Virginia Iron, Coal & Coke Company at Toms
Creek, Va., October ?, 1905. Sample 2281 was obtainetl in east entry

'Not included in sample,

13

Bone . rI 5
Coal .. 2 7

67
0 4a/z3Lk
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1?, about 3,000 feet northeast of the mine opening; and sample 2282 in

room 3, off west entry 1tr, about 2,000 feet northeast o{ mine opening.

Bections of tlpper Banner coal bed, at po'i,nts sampled 'i,n Coeburn mi,ne.

x't.
Coal .. 2
Sandstone ................:........ "0
"Mother coal" . .

Coal .. I
Shale ........ '0
Sandstone

228t 2282
in. X't. in.
2lz 0 I0
la/z

Coal
Shale
Coal
Shale

Coal

Included in sample . .

Excluded from sample

32+70, 32+II, and 32412.-Samples collected from the Upper Banner
coal bed in the Lee mine, No. 6, of the Virginia Iron, CoaI ancl Coke

Company, at Cranesnesl 77/2 rrrlles nodhwest of Toms Creeh station, July
18, 1919. Sample 32410 was cut 500 feet east of the drift mouth at the crop

entry and only 50 to 60 feet from the outcrop. Sample 32411 was cut
half-a-mile northeast of the dri{t mouth in the second cross-entry. Sample
32412 is a composite of samples 324L0 and 32+11.

Bect,i,on of tJpper Bannbr coal bed at poi,nt sq,nxpled, in the Lee mine of
the Virgi,nin lron, Coal and, Colce Company.

{0
,0
.0
a0

.. o r/t
616
lr/z
.. '0 I
218
2 "0 r
6 "0 2
la/z r0 g

8 .0 6

%.. '0 I
027
4s/4 6 71/E

2Yz12

I
0

i
o
I

Shale, carbonaceous .

Coal .. ........................ . ,

Sandstone
Coal ..
Shale, carbonaceous .

CoaJ . .

Shale
Coa,l .

Included in sample
Excluded from sample

3241O
Ft. in.
"0 I
I IT.0 lYz
16

"0 r0
07

"o Yz210
610
tt

'Not included in sauple.
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324LT
Ft. in.

l6
a0 1/z

Coal ....
Sandstone
Coal
Shale
Coal
Shale
Coal
Shale
Coal

Inclu<Ieil in sample . .

Excludetl from sample

32413.-Sample collected from Upper Banner coal bed in the Sexton
mine (No. 2) of the Virginia Iron, Coal and' Coke Company, at Toms
Creek, Virginia, July 19, 1919. The sample was secured 2t/, miles nofth-
east of the drift mouth in 15 west entry off the main entry.

Becti,on of Upper Banner coal bed, at po,i,nt sa,mpled, in the Secton m,i,ne of
the Virginin lron, Coal & Colce Company.

Coal
Shale

Shale

0
e0

I
"0

0
'0
I

It
La/z
8
2
6

Yz
3s0 I

I5

lo
o 5lz

4

i

I
II
2
5

a0

0

0

Coal .

32413
Ft. in.
.0 6a0 l0
1r030 lYz
lo

30

0
a0

0

Coal . .. .

Sandstone
Coal
Shale
Coal

-/2

Shale
Coal
Shale
Coal .

Shale .

Coal ..

Included in sample
Exclullecl from sample

18128, J.8L29, 18130, and 18131.-Samples o{ the Upper Banner coal
collectecl in No. 2 mine of the Clinchflelcl Coal Corporation, 1s/a miles north-
east of Dante, Virginia, November 18, 1913. Sample 18128 was obtainecl
2,400 feet N. 18' W. of entrance to drift No. 3, McCIure; 18129, about

53
2T

"Not includecl in sample.
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2,750 feet S. ?8' E..of entrance to drift No. 5, tunnel line (on Middle
Tork of Lick Creek); and 18130, about 3,400 feet S. 85" E. of entrance
to drift No. 1, McClure. Sample 18131 was a composite made by mixing
18128, 78729, and 18130.

Bect'i,ons of Upper Banner coal bed, at poi,nts sampled, irt Cli,nchf,eld No.

2 m'i,ne.

18128
X't. iu.

Coal .. ........ I I0
Sanrlstone .....''0 lr/z
Coal .. ........ I Za/z
Sandstone '0 a/z

Shale .

Coal .. ........

lncluded in sample
Excluded from sample

!0734, 10?35, and 10736.-Samples collected from the Upper Banner
coal bed in mine No. 2 of the Clinchffeld Coal Corporation, 1fu miles
northeast of Dante, Virginia, August L3, L910. Sample 10?34 was ob*

tained al, face of butt-entry, off the fourth left drift off the McClure entry;
and sample 10?35 in room 16, ofi right entry 3, off the first drift ofi
McOlure entry. Sample 10?36 was a composite made by mixing 10734

and 10735.

Becti,ons of Upper Banner coal bed, at points sampled, in Clinch,f,eld, No.
2 rn'i,ne.

Coal ...

10734 10735
Ft. iir. Ft. in.
0 8y, o 63/+

o?vz05
0SBA0730 s/+ "0 lYz
L414

Santlstone

4049
0202

25

5 5t/"
02

18129 18130
X't. in. Ft. in.
1416

'0 I "0 I
L215

a0 I
a0 I .. ..
r6Ir0

a0

0

Coal ......
Coal (hard)

Coal
Shale
Coal
Coal
Coal

a 0 2"/n
06
O 33/+
1l
4 9Yz
o 4t/+

%

5
5Y4

I
lYz

0
I

5
0

(ha.rd) .

Includecl in sample . .

Dxcluclecl from samnle

'Not includerl in sample.
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3942.-sample of the Upper Banner coal collected in mine No. 2

(called No. 3 when sampled) of the Clinchfield Coal Corporation, 13/a

miles northeast of. Dante, October +, 7906. The sample was cut in butt-
entry 6, off the main entry.

Section of Upper Banner -* U;U;h:;.o,i,nt sampled, i,n Cti,nchf,eld No.

3942
Ft. in.

Coal .. I f0
Sandstone '0 I
Coal . ....... 0 l0
Shale, gritty a0 r/z

Coal .. 2 5

Inclurled in sample . .

Exclucled from sample o tr/"

32L68, 32769, 3217 0, 32L7 7, and. 3217 Z.-Samples from the Upper Ban-
ner coal bed collected in No. 2 mine o{ the Clinchfield Coal Corporation at
Dante, Virginia, June L4 and 16, 1919. Sample 32168 was obtained in
the tenth right entry, 200 feet from the main entry, at Engineer's bench
mark A-870; sample 32169 was cut near room 20, fourth left entry off
the main entryl sample 321?0 was secured near room 15 in the third
left air course off the seventh right entry; and.sample 3217L was obtained
in room 39 fourth right entry, off right left entry.

Sarpple 32172 was a composite made by mixing the first four sarnples.
All samples were taken at a distance of 2 miles or more from the clrift
mouth.

Sections of Upper Banner coal bed, i,n CLinchfiatrJ No. 2 mi,ne.

Coal .. . .

Sanclstone
Coal
CIav .

Coal
CIav .

Included in sample . . .

Excludecl from sample

321 68
Ft. in.
| 7a/z.0 1

l6
'0 I
03

a0 I
0

5 4t/,
03

'Not inclurletl in sample.
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Coal
Shale, carbonaceous .,. . . . . . . .. . . . . .. . ... ... .. . . .

Coal
Sandstone
Coal
Clay .

Coal ..
Clay .. .....r.
Coal ..

Included in sample . .

Excluded. from sample

Coal ..
Shale
Coal . .......
Shale, sancly
Coal .

Sandstone
Coal .

Clay .

Coal ..
Clay .

Coal ..

32r69
Ft. in.
Q lr/,

'0 I
Ii).0 2
t5

'0 Ia/z
03
01
20
5 7Yzo +Y"

32t70
Ft. in.
OI

'0202

Coal
Clay
Coal

.0 5
T4

o1
l0

" 0 lr/z
L2

'0 I
t, l)ao lYz
18

a0 I
l9

32171-
F"t. in.
l6

Included in sample . .

Excluded from sample

Coal ..
Sandstone '0

I
.0

2
Clav .

Inclucleil in sample
Excluilecl from sample

10?3?, 10?38, and 10?39.-Samples of the Upper Banner coal col-
Iectecl in mine No. 5 of the Clinchfield CoaI Corporation, \1/2 miles north-
east of Dante, Ya., August 10, 1910. Sample 1073? was obtained at the
face of room 14, right entry 5, off drift 9; and sample 10?38, from the
butt, on left entry 9, off drift 9. Sample 10739 was a composite obtained
by mixing 10?3? antl 10738.

lr/z
4
I
l)

2a./z0

"Not included in sample.
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Bections of tlpper Banner coal bed, at poi,nts sampled in Clinchfield' No.

5 m'i,ne.
t0737 r07

I't. in. Ft.
Coal . ........ 0 4/o I
"Mother coal" . 0
Coal . ........ I AB/a 0
Sandstone 30 LYz a0

Coal .. 0 l0 0
Shale .. .. .. . . '0 "/o 

e0

Coal 7 4Y4 I
"Mothercoa,\". 0 l/z
Coal | 3/e I

38
in.

IOa/z
"/B

4d/e
Ls/+

4Yz
-/2

I
'6

LU
Inclucled in samnle . .

Excluded from sa.mple 0
a/E 5

2%0

1038?.-Sample of the Upper Banner coal collected in mine No' 3 of
the Clinchfield Coal Corporation at Dante, Va.,' April 30, 1910. The

sample was obtained in the fourth right entry, 1,000 feet from mine mouth.

Becti,on of Upper Banner coa"l bed, at point sanxpled, in Clinchfield No.

I mine.
r0387

X't. in.
0 2r/".02
l6.0 I
I Za/za0 1

I tty2

4 10\/2
04

Coal .

Parting
Coal .

Sandstone
Coal .

Parting
Coal .

fncluded in sample . .

Excluded from sample

32326, 32321 , and 32328.-Samples from the Uppe" Banner coal bed

collected in mine No. 3 of the Clinchfield Coal Corporation at Dante, Vir-
ginia, July 7, 1919. Sample 32326 was cut in the third right entry ofi
the main entry; sample 32321 was secured in room 22, main entry off
fffth left entry. These locations are about 4,000 feet east of the drift
mouth. Sample 32328 was a composite made by mixing the first two
samples.

'Not includecl in sample.
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Sections of tlpper Banner coal becl at poi,nts sampled' in Ctinchfield' No.
3 m'i,ne.

Coal

32326 32327
X't. in. X't.
030

Bone
Coal ..
Sandstone
Coal ..
Shale
Coal .

la/t
4
1u-

10

r 8236
X't. in.
12

"0 I
| 6r/,

-0 41/+
a o 4r/z
I II

o2
l4

'0 |a/z
IO

'0 I
2l

tn.
I
I
2

o

0
I

'0
I

30

I
iIncluclerl in sample . .

Excludecl from sample

18235,78236,78237, and 18238.-Samples collected in mine No. 6 of
the Clinchfield Coal Corporation at Wilder, Virginia, November 25' 1913.

Sample 18235 was obtained 3,000 feet S. ?1' W. of No. 1 drift; sample

18236 in room 5, about 1,250 feet S.35'E. of No.3 opening; ancl sample

18237, about 4,000 feet S. 10'W. of No. 3 opening. Sample 18238 was

a composite obtained by mixing L8235, 18236, and 18237.

Bections of tl1tper Banner coal bed, at poi,nts sampleel in. Clinchfiald' No.
'6 m'ine.

53
0 2r/,

r 8235
Ft. in.

Coal . ......... I 6

l 8237
X"t. in.

ll

'0 I
| 8a/z

"0 I
Coal and shale ..

Sandstone
Coal
Shale

"Rash"
Coal
Shale

a0 I
I 63/E.0 I

2
'0

.;
a1/

"Rash'and clay
coar . ... :.. :.. i iy, I 5

Coal and shale

0 1t/^
"o Yz

Coal

Inclucled in sample 6 4V+
Excluded. from sample ........ 0 5a/+

'0 6 .. ..
0 8a/z

1??51 and 1??52.-Samples collected from the Splash Dam coal becl

from small local drift mine of C. C. Owens on Russell Prater Creek, 1

mile above mouth (location 315 on map),. September 19, 1913. Sample

1??51 rvas obtained 75 feet east o{ drift mouth ancl 10 feet north of main
drift; sample17752, about 25 feet south of 1??51.

.0 6
l5

5267t/2
0 tt3/+ | t/,

"Not inclucled. in sample.
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Sections of Bplash Dam coal bed, at poi,nts sampled, in C. C. Owens mtne.

r775r 17752
X't. in. X't. in'
O8r/z18

191

0Y+
Coal
Shale
Coal
Shale
Shale
Coal

Included. in sample . .

Exclucled from sample

15100 and 15101.-Samples collected from the Dorchester (Glamorgaa)
coal bed in Glamorgan No. 3 mine of the Stone Gap Colliery Company at
Glamorgan, Virginia, November 5, 1972. Sample 15100 was obtained at
the face of the second dip entry, 6,000 feet from the mine mouth; sample
15101, at the face of the Glady entry, 7,000 feet from the mine mouth.

Bections of Dorchester (Glamorgan) coal bed at points sa,rnpled,'i,n

Glumorean No. 3 mine.
15100 l5r0l

X-t. in. Ft. in.
l9

Coal
"Rash"
Shale

0 tl
oY+
02

IVE

o 7a/2

2 6a/z
o lY+

38.0 I
07

Coal
Bone
Coal
Bone
Coal

and pyrites

;o 
7/z02

'0 1

o 9Yz

ol+
o4
2 53/+

0 lYz

Included. in sample . .

'Excluded from sample 0 21/z 0 I

328+2,32843, and 32844.-Samples from the Dorchester (Glamorgan)
coal becl collected. in Glarnorgan No. 3 mine o{ the Stone Gap Colliery Com-
pany at Glamorgan, Virginia, August 1, 1919. Sample 32842 was secured
in room 19, first right entry, 7r/2 rniles northeast of the drift mouth;
sample 32843, in the third right entry, No. 2 room, aboul 11/z miles north-
east of the drift mouth.

Bactions of Dorchester (Glamorgan) coal bed, at points sampled in
Glamoroan No. 3 mine.

Coal
Shale
Coal
Shale

32842
Ft. in.
o 7a/zo%r3o%

32843
Ft. in.
08
oVt
03
oY+

*Not inclucled in sample.
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Coal
Shale
Coal
Shale

Shale
Coal

32842
Ft. in.
04
"o Vza0 I
'0 a/z

r77 43
Ft. in.
.0 8,0 7
03

32843
Ft. in.
06&0 a/z

o4
"0 r/z
e0 I

r77 44
Ft. in.
.0 9Yz{o 6a/z
03

Coal .. T4 "0 I
06'i 't

3 0 la/z
09

4 7a/z
0 41/z

4 41/,
0 7a/z

Bone . ........ ".0 t
Coal, harcl 0 7

Bone .

Coal ..

Includerl in sample . .

Excluded from sample

1??43 and 1??44.-samples collected from the Eagle coal bed in a small

local drift mine of the Yellow Poplar Lumber Company on Slate Branch

of Barts Lick Creek, 3 miles east of the mouth of Pound River (location

33? on map), September 1?, 1913. Sample 1??43 was obtained 200 feet

east of entrance to mine; antl sample 777++, about 220 feet No. 85" E.

of entrance to mine.

Secttons of Eagte coal bed at points samlrled, in Yellow Poplar Lumber

CompanE mine.

Coal, pyritiferous ..

Coal ..
Bone .

Coal ...
Sandstone
Coal

le o a/+

9r/z 0 8a/e

I "0 I
l!/z I 27,/s

Ia/' .0 I
313Y2

'a/s 
3 5%

1a/z I 6

0
0

a0
I

.0
1

I
Included. in sample . .

Exclucled from sample

14?6?.-sample from the Clintrvood coal bed collected in Elbert Powers

small local drift mine on Big Riilge, 5r/, :rr'iles south of Clintwood, Vir-
ginia (location ?9 on map), September 77,7912. The sample was cut
20 feet from the drift mouth.

'Not included in sample.
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Section of Clintwood, coal bed, at poi,nt sanzpled, in Elbert Powers mine.

Coal .

r4767
Ft. in.
42 7a/z

'0 7
I II

Coal ...
"Rash"
Coal

a ol/^u a/2

14?66.-Sample collected from the Clintwood coal bed in John A.
Yeates small local drift mine, 1 mile southwest of Clintwood, Va., Sep-

tember 27,.7912. The sample was cut at the encl of right entry 1, ofi
the main entry, and 100 feet from the main entry.

,\ecti,on of Cli,ntwood coal bed, at poi,nt sarnpled in Yeates mine.

14766
X't. in.
0l
09
02

Includedinsample ......... 4 23/4

382?.-Sample collected from the Clintwood coal bed in the Chase and
Damron local drift mine, three-quarters of a mile south of Clintwood,
Virginia (location 70 on map), September 21, 1906. The sample was

taken at the face of a drift about 150 feet from the main entrv.

Saction of Clintwood, coal bed, at point sa,mpled'i,n Chase anil Damron mine.

3827
X"t. in.

Coal.44
Pvrite a 0 2
Coal ........ '1 9

Inclrtrled in samnle . .

Exclucled from sample

Bone
Coal

o 3/+

0 9a/z
o 3/+

24

Included in samole . .

Excluded from sample

Bone
CoaI
Bone
Coal
Bone
Coal
Bone
Coal
Bone
Coal

o 8Yz
0 lY+
o 7t/z
o lYz
03
0l
l8

44
I ll

*Not included in sample.
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TESTS.

GENEBAL STATEMENT.

Samples of coal, from two localities only a short distance south of
Dickenson County, were subjected to a series of tests in fuel-testing plants

of the U. S. Geological Survey to tletermine their value for commercial
purposes. A run-of-mine sample from the Jawbone coal bed in the Virginia
City No. 1mine, at Virginia City, Va., was used,in making steaming and
proclucer-gas tests in the plant at Norfolk, Va. It had been exposecl to
weathering for 36 days before use at the testing p1ant. A car sample

of lump coal, over 6 3t/r-ineh bar screen, from the Upper Banner coal bed

in the Coeburn mine of the Virginia Iron, Coal and Coke Company, at
Toms Creek, Va., was tested in the St. Irouis plant.

In the following tables the essential results of these tests are sum-

marizecl in a manner intended to show briefly the adaptability of the coal

to the uses for which it was tested. Further information regarding the
tlpes o{ testing apparatus usecl, conclitions uncler which the tests were
made, etc., may be had by referring to the publications cited in the foot-
notes.

The tests emphasize the excellent qualities of coal that is essentially
the same as that in Dickenson County. The coking tests gave especially
favorable results, as did also private coking tests matle of coal from the
Clintwood bed at the Beverly mine, near Clintwood. The Pishel field
test' for coking coal was applied to coal from many places in Dickenson
County and indicated excellent coking qualities in all but two trials. Com-
mercial operations have provecl that high-grade coke can be macle from th.l
Upper Banner bed in the extreme southwest part of Dickenson County, and
there is no reason to suppose that any of the coal in the region is not suit-
able for the same purpose.

1 This test consists in pulverizing in an agate mortar a small quantity of the coal
to be tested until it will pass through a 100-mesh sieve. The coal-is then poured out
of the mortar. If there-is left ad[erine to the surface of the mortar a-coatinE of
coal particles that is removed with difficulty the coal will make excellent coke; ifthe
mortar shows no coating of coal dust, the coal is to be regarded as non-coking. This
test can not be regarded as conclusive for it failed to show a coking coal in ihe case
of one of the best coking coals in southwest Virginia.



TESTS

STEAMIIIG TESTS.I

Test No. 601, Jawhone coal.-The coal burneil with a medium-length
flame and caked. A porous clinker formecl on the dead plate and adhered
to the bridge wall. Size of coal as usecl not recorded. Duration of test
8 hours. Kind of grate, uncle.rfeecl.

Test No'. 602, Jawbone coal.-The coal burned with a medium-length
flame ancl cakecl. A small porous clinker formecl on the dead plate and
adhered to the briilge wall. Size of coal as usecl not recorclecl. Duration
of tes! 8.10 hours. Kind of grate, unclerfeetl.

Test No. 280, tlpper Banner coal.-L'utomatic air aclmission not oper-
ated; clinker antl refuse easily removecl from furnace. Size of coal as used:
Over 1-inch, 44.1 per cent; !/2-inch to 1-inch, 20.2 per cent;7/a-inch Io
7/2-inch, 15.? per cent; uncler 7/a-inch, 19.4 per cent. Duration of test,
9.88 hours. Kind of grate, rocking.

Test No. 283, Upper Banner clal.-Llrton'atic air ailmission was oper-
ated. A thin solid clinker adhered to the grate. Size of coal as used:
Over 1-inch, 32.8 per cent; t/2-inein to 1-inch, 16.5 per cent; la-inch to
7/2-inch, 15.6 per centl under 7/a-inch,35.1 per cent. Duration of test,
10 hours. Kind of grate, rocking.

Prosi,mate ana,lgses of coal as used,.
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Test
601.

28.7
54.3
IA. I

.94

Test
602.

1.6
28.7
53.1
16. 6

.94

r.7
33.3
60.3

11

.64

3.3
32.0
60.2
4.5

.56

Test
280.

Test
283.

Volatile matter .......
x'ixecl carbon . . :: .: .: :: .: .. :: ::::
Ash
Sulphur

lR_urrows, J. S., Mine sanpling and chemical analyses of coals: U. S. Geol. Sur-
vey Bull. 362, p. 9, '|907.

_ Brec\enridge, L. P., Preliminary report on the operations of the fuel-testing
plant of the United States Geological'survey at St. Loui-s, Mo., 1905: U. S. Geol. Sur--
vey Bull. 290. pp. l94-195. 1906.

_ Breckenriclger_L. P., Kreisinger, Ilenry, and. Ray, W. T., Steaming Tests of coals
and related investigations: Bureau of Mines Bull. 23, I.9f2.
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Ultiru'ate onal,yses figwed, on moisture-free bas'is.

Test
601.

Test
280.

Test
602;

Test
283.

Carbon
Hyd"rogen
Oxygen

7r.14
4.52
6.2L
r.25

.95
t 5.93

70.59
4.47
5.69
L.22
1. 16

16.87

82 .80
4.98
5. 18
I .64

.65
4.75

82.95
4. 98
5. l9
r.64

.58
4. 66

Nitrogen
Sulphur
Ash

Bummary of steam'i,ng tesls.

Test
60r.

Fleating value of coal B. t. u. per lb. dry coal. .

X-orce of draft:
Under stack <Iamper.. . . ..inch water. . . .

Test
602.

Water apparently evaporated per pound of
coal as fired .. .......oounds....

Water evaporated from and at 2i2' F.:
Per pouid of coal as fired...'.pouncls....
Per pound of,dry coal........do.
Per pound. of combustible.. . . .do.

Efficiency of boiler, including grate, per cent
Boiler horse-power:' Buikler's rating .

Developed on test
Analysis-of ash:

12,9Il

0.39

2,336

r8. l4

3.28

7 .70

8.94
9.06

10. 97
67 .7.7

2t0
r93.0

9.93
90.07

12,607

0.35

2t .88

3.69

7 .O7

Test
280.

14,908

0.42
.la

2,452

16 .40

2.Sr

8. 14

Test
283.

r4,936

0.37
.lo

2,537

t6.ql

8.32
8.46

I0.36
64.80

2to
2r7 .4

rt.26
88. 74

9.74
9.9r

I0. 66
64.t9

2t0
r71.4

27.88
72.r2

2.59

8. 18

9.75
10.12
10. 84
65.43

2I0
175.9

34.47
65.53

Carbon
Earthy

PN,ODUCEB-GAS TESTS.I

Test No. 763, Juwbone clal.-Ls used, a/2 lo 2/7, slack. Failure of water
supply made it impossible to carry this test beyond 8 hours, a period so

short that the accuracy of the results is doubtful. Average B. t. u. of
gas per cubic foot, about 149.

l Burrows, J. S., Mine sampling and chemical analysis of coals: U. S. Geol. Sur-
vey Bull. 362, p. 9, 1908.' Fornald, R. H., Preliminary report on the operation of the fuel-testing pla4 9j
the United States Geological Survey at St. Louisf Mo., 1905: U. S. Geol. Survev BulI.
290, pp. r93-r95, 1906.

X'ernald, R. H., and Smith, C. D., R6sum6 of proilucer-gas investigations: Bureau
of Mines Bull. 13. 1911.
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Test No. 75, Upper Banner coal.-Size as used: Over L-inch, 51 per
cenl,; a/2-inch to 1-inch, 14 per cent; t/a-inc1t 16 t/r-inch, 13 per cent; untler
I/a-inch, 22 per cent. Duration of test, 50 hours. Average B. t. u. of
gas per cubic foot, 156.

Prorimate analysas of coal as fired,.

Test
163.

Test
/D.

Moisture

Ash
Sulphur

1.3
2s.7
53.6
r5.4
r.14

1.6
3r.7
6r.8
4.9

.45

Analyses of gas (qter cenl, by aolume).

Carbon dioxide (CO.)
Carbon monoxide (CO)
H,yd-rogen (4_,)
Methane (CH.) .

Nitrogen (N,) . .

Test
1 63.

Test
lo.

9.7
r9.7
14.5
2.3

53. I

o7
r9. 3
r3. 8

J.a
54.1

Summary of prod,ucer-gas tests.

"-as
fired.

Dry
coal.

|.22
I. t9

1 .04
I .0I

Com-
busti-

ble.

1 .13
1 .06

1.18
l. 11

1.0r
.95

L.27
1.r9

r .08
I .01

Com- I Q6a1
busti I as

Dry
coal.ble. | firetl.

1.03
1.00

t.2r
I.13

1 .03
.96

Coal userl in proclucer (pound.s per
horse-power per hour).

Per electrical horse-power:
Available for outsicle purposes
Developed at switch boarcl .

Per brake horse-power:
Available for -oulsirle 

purposes.
Deve)oped at engine

Coal used by producer plant, inclurl-
ing fuel equivalent of auxiliary
power (pounds per horse-power per
nour ) .

Per eleclrieal horse-nower:
available for outiide purposes.
Developed at switch boarcl ...........

Per brake horse-power:
-{vailable for outside purposes.
Developerl at engine

1.05
r.02 .6i)

t.52
r .48

t.29
t.26

1.50
r.46

r .28
1.24

1.26
r.23

r .07
I .05

I .29
I .21

1.10
I .03

t.21.

1 .03
.96
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COKING TESTS.'

Two tests, Nos. 61 antl 88, were made of the Upper Banner coal from
Toms Creek, Va., to determine its coking properties. In test 6! the coal

was finely crushed; in test 88 it was as shipped (over \t/2-inch bar screen).

Summarg of cold,ng tests.

Test
61.

Test
88.

Duration of test .....hours....
Specific gravity, real . . . . : . . . . . . . . . . . . . . . . . . . . . . . . .

Specific gravity, apparent
Weight per eubic foot, dry . .pounds. . . '
Weight per cubic foot, as received (wet) .. ....do... ..
Percentage coke ..
PercentaEc cells .. .. . , .. .. .. . .

Six-foot drop test, percentage over 2-inch mesh:
I .....
2 ....
3 . .. ...
4 ....

45
I .93
t.25

an ao

99.67
65 .00
35.00

92.00
85.00
78.50
75.00
12,000
8,160

240
68.00
2.00

70. 00

50
r .87
r.t2

69. 30
94.26
60.00
40. 00

93.50
89.00
83.50
80.50
12,000
7,907

336
65. 89
2.80

68. 69

Weight of coal
Weight of coke
Weight of breeze

The analysis of a typical ?Z-hour Connellsville coke is shown in the
following table as a stanclarcl for comparison. Judged by the. analyses,
coke made from the Upper Banner coal is as gooal as that from the Con-
nellsville district.

Connells- Tr
ville
coke. Coal.

.18

.32
88.75
10.75

.87

.033

.0t8
t.92

Test 88.

Coal.

Moisture
Volatile matter .

X'ixed carbon
Ash ..
Sulphur in coke
Sulfhur in ash ............::
Phosphorus
Specific gravity ....... :. : ::

l Belden, A. W., Preliminary report on the operations of the fuel-testing plant of
the United States Geological Survey at St. Louis, Mo., 1905: U. S. Geol. Survey Bull.
290, pp. 193-196, 1906.

Belclen, A. W., Washing and coking tests of coal and cupola tests of coke: U. S.
Geol. Survev Bull. 336. 1908.

Coke.

2.87
31 .58
6l .43
4.12

.oo

0.29
t.2l

92.60
5.90

.6I

.085

.00r
r.93

2.49
3l .90' 61. 16
4.45

.DI

0. I6
1.26

91.85
6.73

.nD

.070

.006
r .87

Analysis of coal as used and, resulting coke.
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Test 61, remwks.-Coke of light gray and silvery color; much deposited
carbon; metallic ring; cell structure small; breakage goocl; long, large,
heavy piecesl very heavy coke.

Test 88, ramarks.-coke of light gray and silvery colorl much deposited
carbon ; metallic ring; cell structure small; breakage good; good heavy
coke; decreased yield of coke and increasecl amount of breeze probably due
to fact that coal was not cmshed.

CUPOLA TESTS OF COKE.I

Each of the two samples of coke, macle from the upper Banner coal
from Toms creek, virginia, was subjected to two cupola tests, the results
of which are shown in the following table. The results of a typical test
of connellsviile ?2-hour coke are given in the first column, to furnish a
standa rd for comparison.

__ ^'\rol$egke, Richarrl, washing and coking tests of coal and. cupola tests of coke:U. S. Geol. Survey Bull. 336, t908".
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SUMMAEY 27:J

SUMMARY.
An examination of the analyses and tests described in the preceding

pages leads to very favorable conclusions as to.the purity anil value of the
coals themselves. The practical features and the essential working quali-
ties of the fuels, as indicated in a limited number of steaming, coking,
briqueting, producer, and foundry tests have already been quoted f"o-
the official records of the tests. These tests, which are not so numer.ous as
is to be desired, were not in all cases conclucteil under favorable circum-
stances or with coal from the best localities, and the results, gratifying as
they may be, probably do no more than justice to either the samples sub-
mitted or the region as a whole.

rnformation as to the chemical composition, which discloses the purity
of the coals, hs to the calorific values, i. e., the heating power of the coals
as cleterminecl by standard calorimetric methods in the \aboratoty, is given
in the accompanying table of analyses. This table, though not so largd
as is desirable, contains the results of the analysis and calorific testing of
enough cuttings taken from coal beds in widely different parts of the
legion to entitle it to confidence as approximately representative of the
coals of Dickenson county. rn fact, it must be noted that the samples
from the Splash Dam, the Eagle, and the Clintwood becls, and some of
those from the Kennedy, were taken from small local or country mines
and therefore may not show either the full rank or the real heat varue
of the fuels. The proportions of the elements in the organic matter
are in some cases given in the form of ultimate analyses.

X'rom an inspection of the analyses, it will be seen that the coals are
of high bituminous rank with very low riroisture content; with a percentage
of fixed carbon in general approximating 60 per cent; with relatively low
ash, and with an exceptionally small content of sulphur. In other words,
the coals are notably pure. The average of the moisture, of the ash, the
sulphur, and the B. t. u.'s in the samples ..as receiveil,, (lirre A) ior ali
the beds except the Jawbone, Lee, ancl Raven are indicated in the folow-
ing synopsis:
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Auerages of analyses for each coal.

Name of coal
and

number of samples.
Moisture. B. t. u.'s

r4r00
r5,500
r3,700
I 5,500
14,150
15,450
14,r00

li:l1i
l4,l 50
r5,450
13,950
r5,450
14,600
r5,400
t4,100
t5,450

Sulphur.

.48
' ":ee

' 
:eo'

.Dl
"' .i8

l t2

tLi
.ei

' .ei'

2.2

Fixed
carbon. Ash.

59.4
65.0
60.9
69.0
56.88
62. l9
56.80
62.34
62.7
68.2
59.34
64.62
58.3
64.6
62.1
66.6
59.55
65.32

o,D
' '8.99

' 6.;;'
' ;';;'o.tD
"':';"

D.O

5.41

6.8
't:8

6.22

Tiller (4) ................A
D

Kennedy (4) .............A
D

Lower Banner (14) .... ...A
D

Upper Banner (39) .......A
D

Splash Dam (2) ..........A
D

Dorchester (5) ...........A
D

Eagle (2) .........A
D

Clintr,vood (3) ............A
D

-A,verages of above coals....A
D

"' 
2.d

2.g

2.57

In line D is shown the corresponding averages of the fixetl carbon anil
British thermal units (8. t. u.'s) on what is sometimes known as the ((pure

coal basis." This form of representation, which is theoretical and shoulcl
be used only in the comparative study of the qualities anal ranks of coals,
is obtained by excluding the moisture, ash, and sulphur {rom.the proxi-
mate analysis ancl recalculating the volatile matter and fixed carbon to
total 100 per cent. These percentages should not be employed to d.escribe
coals as commercially procluceil or sold.

The high qualities of most of the coals appear even in the cuttings
from small local mines. Those of the Eagle bed, while inferior to some
others, are, nevertheless, worthy of comparison with the coals of other
regions. The Clintwood is exceptionally pure, and the Kennedy is rela-
tively high in ash only southwest of Russell Fork, where it has been
crushed by shearing movements. The samples from the Jawbone bed are
conspicuous among the other coals of the region for their high ash and
high moisture. In fact, this coai is well recognizecl to be relatively impure
and inferior at most points at which it has been examinecl. Hence it will
be eliminated from further discussion, though it is but little inferior to
many of the competing coals from other fields.

For the purposes of comparison of the coals from other regions and
fields of the United States, comprehensive and generally representative
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analyses will be found in great numbers in Bulletins 2p, g5, ancl lz}, of
the Bureau of Mines. To these reports the reader is refrrrred for clata
concerned in the following discussion.

The examination of the anaiyses of coals from Dickenson county pre-
sented in the foregoing tables, ancl a comparison of the sane with those
representing the principal mining districts of west virginii, make it evi-
dent that the coals of the region studied are equal to thc highest rank
of the Kanawha coals of southern West virginia, namely, those along
the easternmost border of the Kanawha field, or, in other worcls, those
in a rather narrow zone along the border of the pocahontas ancl New River
coal fields. They are apparently slightly higher in rank than the coals in
tlie region immediately northwest of pine Mountain, though neither this
difference nor its effects are well marked. Farther west, both in Kentucky
and 

.west 
virginia, the coals fall off in rank and calorific value ancl in

most areas are more impure. on the whole, the coals of Dickenson county
present a markecl advantage over the latter as to ash and sulphur content.

The Pocahontas and New River coals are distincily above the coals of
this part of the virginia region as to rank, being 5 to 1b per cent higher
in fixecl carbon, and are in general their equal in ash and suiphur, while, as
is to be expectecl, their more advanced rank gives them notably greater
B. t. u. values. Also, the Ne'v River ancr pocahontas coals utu .okud *ith
less loss of volatile matter. on the other hand, for householcl use anil for
export to markets intolerant of great quantities of slack or fine coal, most
of the virginia coal's, which have not been so crushed and made friable
by the dynamic forces that gave the pocahontas and New River coals their
higher rank, have a distinct arivantage on account of the larger propor-
tion of lump coal which may even pernit grading by sizes with smalier
waste in dust or slack. The virginia coal especially commends itself as
a reasonably high rank, high heat value, low ash, and low sulphur lump
coal for export, as well as for domestic use.

rn the Tennessee coal field there are several locarities where, on account
of the higher rank, as shorvn by the more advanced erimination of volatile
matter, the coals have as great calorific value as those in question, though
the ash and sulphur content are higher. Generally the coals of the saie
rank contain larger proportions of sulphur to which is usually added a
higher ash. rn the areas of extraordinarity low ash coals, tike campbell
and claiborne counties in Tennessee, the rank of the coals is so low as to
give them a calorific value perceptibly uncler that of the virginia coals,
in which, moreover, the sulphur is nearly everywhere smaller in amount.
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The coals of Alabama vary greatly in quality. At some localities the
fuel is clearly of higher rank ancl heating power than that of Dickenson
County, though nearly evelywhere higher sulphur is found in the former.
On the whole, however, higher ash also seems to marl< the Alabama coai

field, the greater part of which is inferior also as to the rank and calorific
value of its fuels.

As compared with the Oklahoma coal field as a whole the Virginia
coal possesses markecl advantages in rank, purity, ancl heat va1ue. Even
towarcl the eastern borcler of the Oklahoma fielcl, in which direction the
rank of the coal rises above that of the Virginia fuel, the consequent calo-
riflc advantage is at most points neutralized by the higher ash anil sulphur.
On the other hancl, most of the Oklahoma localities showing lower ash

have coals of rank so much Iower as to make them of lower calorific value
also. Passing eastwaral into Arkansas, the Paleozoic coals are all of higher
rank; but except at a few points in the semibituminous area, the greater
ash anil sulphur contents seem to give them inferior heat value. It remains
to be seen whether in an export trade the friability of the purest of the
Arkansas semibituminous coal will offset its advantages in rank and heat
value.

As compared with the coals of the other Mississippi Valley States,
inclucling Illinois, Iniliana, and the western Kentucky coal fieid, Ure Yir-
ginia eoals are distinctly superior, being of considerably higher rank, gen-

erally lower in ash, almost everywhere lower in sulphur, ancl much higher
in calorific value. The clifferences in the latter, which often exceecl 2,000

B. t. u.'s in favor of the Yirginia coal, will possibly be founcl, in some

foreign market that is partial to lump coal, to be pitted against the larger
percentages of cubical and stronger lump in the coals of the upper Missis-
sippi Yalley.

The coals of Ohio are so much lower in fixed carbon, i. e., in rank,
as hardly to equal the Virginia coals in heat raluc even rvhere the former
are at their best. In most cases they are higher in sulphur and in ash.

Although the coals of the Potomac and Georges Creek-Frostburg basins

in western Maryland are clearly much higher in rank, they are in many
places lower in heat value, probably on account of the higher ash ancl

sulphur. Ilowever, in the southern part of the Potomac basin and the
neighboring region of West Virginia, the coals appear to be purer ancl

with higher values, and are at some locations clearly superion to the
Dickenson County coals. In these high-rank coals there is, again, a larger
proportion of fine coal or slack in the run-of-mine procluct. The same is
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true of the high-rank coals of the so-calleil "clearfielcr region', of clear-
field, cambria, Blair, and Somerset counties in pennsylvania, particularly
the windber district. Nevertheless, it is int6resting to note that with
respect to moisture antl sulphur, ancl, in many cases, to ash, the virginia
coals compare advantageously, though they are not nearly so high in rank
ard in calorific value..

rn the northern Appalachian region the virginia coals concernecl in this
study seem to find closest comparisons in the low ash ancr low sulphur
coals in the uniontown-connellsville zone of penrrsylvania. with these
coals the average beds of Dickenson county are comparabte in rank as
well as in efficiency, ash, and sulphur, slighfly lower suiphur being gen-
erally found in the latter area. The low ash, low moisture, :ind aunormalty
low sulphur in Dickenson county give these coals an advarrtage over those
farther west in northern west virginia and in pennsylvania, toward the
western borders of which the lower fixeil carbon is attended in seneral
wrth lower calorific values.

The comparability in rank and other features between the coars of
the southwr:tern virginia region and the coals of the uniontown-connells-
ville regio' of Pennsylvania has just been pointed out in the preceding
paragraph. AIso it will have been noted in the accounts of coking tests
that for coking and furnace use coals from these two regions are closely
conrparable and apparently nearly equal. From the singlelest made at thl
cxperimental plant formerly r:onductecl by the united states Geological
Survey, it would seem that the coke made from the connellsville coal .was

slightly higher in sulphur than that from the upper Banner coal of south-
western virginia. Further tests should precgde final conclusions as to the
relative merits of these coals for coking. Both the virginia and connells-
ville regions are similar as to the rather large amount of volatile rnatter,
about 35 per cenJ, pure coal basis, in the beds, the coking of which entails
a greai; ancl lamentable waste unless by-product ovens are used. This
rvaste sl-Loulcl be preventeil whenever ancl whbrever possible. The eoal from
the Tomi; Creek mines has been coked for more than twenty years.

The samples, analyses of which are presented in the foregoing tables,
contain promise of a fuel output of great purity and value. 1n fact, the
expectation seems fully justified that there will be developed in the Dick-
enson county region many mines in which the coal will contain about 60
per cent fixed carbon; will run undei 2.6 per cent of moisture, 6 per
cent of ash, .9 per cent of sulphur; and wilr contain over 14,p00 B. t; u.,s
as it is loaded in the cars. Most of this will make a sood coke.
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Toms X'ork and Mill Creek, 1ll.
Turkey and Beech branches, 139.
west side of House Fork, 110.

Sexton mine of the Virginia Iron,
Coal ancl Coke Co., 185.

south of Lick Branch, 146.
mouth of Squirrel Camp Branch,

I07.
Swansea mine, I83.

Settlement, 6.
Soil, 15.
Sourwood Mountain anticline, 50.
Splash Dam coal beal, 74, 8I-83, I57-160,

164.
Section of, at tunnel south of Barts

Lick Creek, 159.
Sections of, on Camp Branch, 160.

on Lower Russell Prater Creek,
t64.

Splash Dam ancl higher coal beds, 146,
t52.

Splash Dam and higher coal beds in
Norton formation, 97-98, f12,
rl7-118, l3r-r33.

Section of Splash Dam coal becl near
head of Middle Fork, I32.

northeast of Alka, 98.
Open X'ork, 132.

Statement, method of, 78-79.
Steaming tests, 207-208.

Jawbone coal,2O7.
Summary of, 208.
Upper Banner coal,2O7.

Stratigraphy, 9-48.
Correlations with acljoining areas,

L5-r7.
General sections, 34-48.
General statement, 9.
Local sections,17-34.
Mississippian Beries, 9-10.
Pennsylvanian series, 10-15.
Quarternary system, 15-17.

Summary, 213-217.
coking tests, 210.
cupola tests o{ coke, 212.
producer-ga.s tests, 209.

. steaming tests, 208.
Surface, land, 4-5.
Table of analyses. 194-205.
Tests. 206-212.

Coking, 210-2Ir.
Cupola, of coke, 211-212.
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Producer-gas, 208-210.
Steaming, 207-208.

Tiller coal bed. 69-70.
Tiller and Jawbone coal becls. l4l-142.

r48-150,170-t7t.
Sections of, at Bucu, l4l.

near forks of Cane Creek, 149,
on John X'ork of Indian Creek,

I50.
south of Duty. I50.
southwest of Duty, 149.

Topographic features, 4-6.
Drainage, 5-6.
Land. surface, 4-5.

Upper Banner coal bed, 73-74,81, 93-97,
t04-1t2, Il5-117, 125_131, 138_
139, 144-146, r52,172,182, 183,
I84, 185, 186, 187, 188, r89, 190.

Section(s) of, Clinchfield No.2
mine, 186, r87, I88.

Clinchfield No. 3 mine, 189, 190.
Clinchffeld No. 6 mine, Ig0.
Clinchfield Coal Corporation Mine

No. 2, 130, l3I.
Coeburn mine, 184.
Cranesnest mine,'116, f82, 183.
east of Bad Ridge School, 117.
Lee mine of Virginia Iron, Coal &

Coke Co., 184-185.
Mine No. 6 at lVilder, 172.
near Camp Branch, I07.

head of Cane.Creek, 152.
head of McOlure River, 129.

Open Fork, 129, 130.
Traee Fork, l16.

Low Gap Branch, 106.
mouth of Mill Creek, 109.

Squirrel Camp Branch, 107.

on Bartley Branch, 94.
Breeden Branch, 145.
Camp Creek, ll2.
Cane Creek, north of HuekleberrY,

81.
Cranesnest River between HoIIY

Creek and Long Branch, 94.
Cranesnest River near Big Branch,

96.
Keel Branch, 93, 96.
212 lll,iles south of mouth, 93.

Hardin Branch, I45.
Left Fork of Squirrel CamP

Branch, 108.
Middle Fork, 127-128.
Right X'ork of Squirrel Camp

Branch, 108.
Roaring Fork, l3l.
Rush Braneh, 126.
Tarpon Branch, 97.
Toms Fork and Mill Creek, 1ll.'
Turkey and Beech branches, 139.
west side of House Fork, ll0.

Sexton mine of the Virginia Iron,
Coal & Coke Co., 185.

south of Lick Branch, 146.
south of mouth of Squirrel Camp

Branch, 107.
Swansea mine, 183.
west of Bad Ridge School, l17.

tlpper Banner coal, producer-gas test
No. 75, 209.

steaming tests Nos. 280 and 283,
207.

Upper Bolling coal bed, 78.
Wise formation, 14-15.
Yellou' Creek coal bed, see Norton coal

Ded. /5-








