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LETTER OF TRANSMITTAL

Vrncrwu. Gnorocrclr, Sunvuv,

IfxrvpnsrrY or Ytnctxre,
Crrlar,orrssvrr,Lu, March 76, 1914.

To His Encellency, Hon. Henry C. Situnrt, Goaernor of

V'i,rgi,n'i,a, and, Chui,rman of the State Geological Commi'ssion-

Srn:-I have the honor to transmit herewith for publication, as Bulletin
No. IX of the Virginia Geological Survey Series of Reports, a report on

"The Coal Resources and General Geology of the Pound Quatlranp{e in
Virginia," by Mr. Charles Butts of the U. S. Geological Survey.

This report has been prepared by the Virginia Geological Survey in
coiiperation with the u. s. Geological survey. uncler the coiiperative

agreement of the State and Fetleral Surveys the entire region of Pennsyl-

vanian coals in southwest Virginia, approximating 11550 square miles of

territory embracing the whole or parts of Tazewell, Buchanan, Dickenson,

W'ise, Russell, Scot! and l-,ee counties, is being studiecl antl mapped both

topographically and geologically, in detail.
The present report is the first to be published under this codperative

plan; and, in view of the author's conclusions as to the quantity ancl quaiity

of coa1, the report should prove of much value in the development of the
coals of the quadrangle. The coal is bituminous and of excellent quality.

Mining contlitions seem highly favorable ancl the region should, with devel-

opment, become one of the principal coal-protlucing centers of the centran

Appalachian coal felcl' 
Respectfuny submitted,

TrroMes L. Warson,
Director.



THE COAL RESOURCES AND GENERAL GEOLOGY OF
THE POUND QUADRANGLE IN VIRGINIA

By Crrenr,ns Burrs.

INTBOI}UCTION.

The Pounrl quadrangle inclurles parts of Pike and Letcher counties,
Kentuclry, and 'wise ancl Dickenson counties, virginia. rt is rocatetl a
few miles northwest of the Toms creek coal felcl, in the territory between
the great Pocahontas coal feld on the northeast ancr the Big stone Gap
field on the southwest. until recently the region was entirely undevelopecl
antl little information concerning it was available. rt has no! however,
'escaped the attention of coal operators, and some of the largest corpora-
tions have been acquiring lands in this region with a view to active
development. 'within the last three years railroarl communication with
the outsid.e world. has been establishecl, and on the Kentucky side fourteen
shipping mines are in active operation. on the virginia side only one
large mine has been operateil, but doubfless others will be establisherl in
the near future.

The number of coal beds in the quadrangle is probably greater than
elsewhere in the Appalachian coal fi.eld, and in tht thickn;ss ancl extent
of its beds the area will compare favorably with most others in that field.
These factors, combinecl with the excellent quality of the coal, insure the
area a prominent place among the future fuel-producing centers of the
Appalachian province.

The geologic examiriation of the virginia portion of the pouncl quacl-
rangle was carriecl on in 1911 joinily by the virginia Geological survey
;and the united states Geological survey. The uniterl states Geological
survey had charge of alt field work, but it was ably assisted by men and.
money suppliecl by the virginia Geological survey. An accurate contourecl
topographic map of the quadrangle was made ancl this will be rearlv for
distribution as soon as it is engravecl.

rn the survey of the Yirginia part of the quadrangle the writer was
'ably assistecl by D. D. condit and wilbur A. Nelson, both of whom
representecl the virginia Geological survey. The clinchfiekl coal cor-
poration, which has extensive holclings in 'wise, Dickenson, Buchanan, and
Russell counties, virginia, has contributed invaluable data dealing with
triangulation surveys, coal-outcrop surv€ys, diamond-drill borings, etc.



2 coAL REsouRcES oF THn PouNIl QUADRANGIE'

Extensive prospecting by the sarne company has openetl several of the

more importaot coal beds to more thorough examination. The virginia
Coal antl Iron Company, operating in Wise County, Virginia, has also

made many openings and has contributecl maps of outcrop surveys which

have been of great assistance. The Estillville and Bristol folios of the

unitecl states Geological survey, by M. R. Campbell, and united states

Geological Survey Bulletin 348, by R. W. Stone, have also been clrawn

upon for any material that could be used in the preparation of this report-

X're. I. Index map showing the location of the Pound quadrangle'

As shown by the key map, figure 1, the Pounil quaclrangle, which

coincides with the southeastern quarter of the oltl whitesburg 3o-minute

quadrangle, Iies partly in eastern Kentucky and partly in southwestern

virsinia. The line between the two states fo110ws the crest of Pine
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Mountain nearly to the west bounclary of the quaclrangle, rvhere it turns
south along the watershed between Cumberland and Pound rivers. The
quadrangle is bounded on the north and south by the parallels of 3?. 15,
ancl 3?o, respectively, ancl on the east and rvest by the meriilians of 82" B0'
and, 82" 45'. Its area is about 240 square miles, lying entirely in the
Appalachian coal region.

TOPOCRAPHY.

Rrr,rnl'.

The surface of the country is hilly or even mountainous, the maximum
range of altitude from Pound River to Black Mountain being p,800 feet.
Pine Mountain, with peaks that reach 8,500 feet above sea-level, crosses
the northern half of the area frorn northeast to southwest, and Black
Mountain, whose summit is 3,800 feet above the sea, 1,800 feet above
Roaring tr'ork, and 1,550 feet above Guests River, is located in the south-
western part of the quadrangle. These mountains are the dominant
features of the region. Buck Knob and Bowlecamp Knob, at an altitude
of about L,500 feet above rndian creek, are also commancling objects in
the landscape.

The northwest slope of Pine Mountain is an escarpment 11500 to
2,000 feet high, and, as the crest is scarcely a mile from the valieys at the
foot of the slope, a very bold and striking front is presentecr. The south-
east slope of the mountain, approximateiy a dip slope on the Lee sand-
stone, is more gentle, the total descent being somewhat less and the
distance to the foot nearly twice as great as on the northwest side.

The quadrangle is deeply dissected by the streams, the valleys of
which are deep, narrow, and v-shaped. 'l'he slopes are very steep and rise
500 to 1,000 feet to the ridge crests, r,vhich are co{nmonly only a few feet
broad ancl many of which are capped rvith heavy clift-forming sandstone.
Even the larger streams have very narrow flood plains, ancr many of them
have none at all. Probably 5 per cent wourcr be a liberal estimaie for the
total area of flat la;nd in the quadrangre. The ridges and valleys trencl
in irregular directions over most of the virginia portion of the quadrangle.

Dn,s.rNecr.

The principal streams in the virginia area are pouncl River, inclucling
North and south forks, which traverses the quadrangle from southwest to
northeast near the middle; Roaring For\ powell River, and Guests River.
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in the southwestern part; Indian Creek, which flows due north through the

middle of the southern part of the quadrangle and joins Pound River at

Pound; and Birchfielcl Creek, in the southeastern parb, which joins Cranes

Nest River, a tributary of Pound- Biver, just outsitle of the eastern margin

of the quadrangle.

Pouncl River is the largest stream. It is doubtful whether any of

the smaller streams o, 
"ouo 

Poond River carries much water in times of

prolonged drought.

The virginia part of the Pound quadrangle includes parls of two drain-

age basins. The area drained by Pound River and its tributaries, including

tnaiao and Birchfielcl creeks, belongs to the Ohio-Big Sandy basin; that

drained by Guests and Powell rivers to the Tennessee-clinch basin.

Accnssrlrr,rrY.

In a potential mining country like this area the matter of transporta-

tion and consequently the conditions affecting railroad construction are

of the first importance. The nearest main lines of railroacl are the Norfolk

anil western Railway and the l-,ouisville and Nashville Bailroad at Norton,

about 4 miles south of the quadrangle; the l-/ouisville and Nashville

Railroad at Pineville, Kentucky; the Chesapeake and Ohio Railway along

the Big Sandy River in Kentucky; and the Carolina, Clinchfield and

Ohio Railroaa, now being extended from Dante, Virginia, to Elkhorn City'

KentuckS near the "Breaks of Sandy."

The country herein described is still poorly provided with transportation

facilities. rrre territory drained by Guests River could. easily be reachetl

by a railroad from Norton, but the Pouncl River drainage area presents

serious obstacles to railroad construction. To build a railroad from the

south would" involve steep grad,es or an expensive tunnel at the head of

Indian creek. The railroad now existing along Inclian creek is a narrow-

gage road built to haul Iogs from Pounrl River to a sawmill at Glam.organ,

wrre"e it connects with the standard-gage roaal to Norton. A branch line

from the carolina, clinchfield and ohio Railroad up Pound River would,

on account of the narrow ancl crooked valley, be expensive to construct ancl

operate. The area drained, by the upper part of Pound Biver and its

tritutary Indian creek coukl perhaps be most aclvantageously reachecl by

a line from the l-,ouisville and Nashville Railroarl at Pineville, Kentucky,

following cumberlanrl River and crossing the low divicle at Flat Gap. A
railroad Just beyond the southwest corner of the quadrangle connects with
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the fnterstate Railroad at Blackwood a ferr miles to the south and follows
Roaring and Whitley forks to the Pardee rnine. It seems perfectly feasible
to build a spur up the main branch of Roaring Fork to the base of Black
Mountain. The territory tributary to Birchfielcl Creek and Georges Fork
can apparently be best reacherl from the Carolina, Clinchfield and Ohio
Railroad along Pound ancl Cranes Nest rivers. The northwestern part of
the area along Pound River is nea est to the Baltimore and Ohio Railroad
at Jenkins, but, owing to the intervening Pine Mountain, this railroad
can be of little service to the Virginia region except in the matter of
travel and light traffic.

STRATIGRAPHY.

Gnnnnn r, Srar.Er,rpNr.

The rocks outcropping in the Pound, quadrangle belong to the
Devonian and carboniferous systems. The Devonian rocks, the lowest and
oldest exposed in the quaclrangle, outcrop only on the west escarpment of
Pine Mountain in Kentucky and consist of about 800 feet of dark to black
shale, the lower part of which is classed as chattanooga black share and
the upper part of which is inclucled in the Grainger shale in .reports on
adjoining quadrangles. The carboniferous system is represented by the
Mississippian series below and the Pennsylvanian series ("coal Measuresrr)
above. Each of these series is made up of a number of formations. which
are described below.

Mrssrssrpprc.N SrtRrES.

The Mississippian series in this area is 1,500 to 1,600 feet thick and
comprises three subdivisions, which, in ascending oriler, are the upper part
of the Grainger shale, the Newman limestone, and the pennington shaJe.
The upper part of the Grainger shale is composed chiefly of green shale
and brownish sandstone, but in the upper b0 feet there is considerable
retl sanclstone. The Mississippian part of the formation occurring in this
area appears to be 400 to 500 feet thick. The Grainser js overlain bv the
Newman limestone, about 300 feet thick,'which is ooitic and thick bedded
in the iower half, but thinner bedded and with only a few oolitic layers in
the upper half. The Newman is overlain by the pennington shale, which is
about 800 feet thick and is composecl of red ancl green shale, thin-bedded,
fine-grained g:reen sanclstone, and one persistent stratum of harcl, siliceous
sanclstone 100 feet thick.
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The Mississippian rocks outcrop only on the northwest front of Pine
Mountain in Kentucky, and dip southeastwartl uncler the coal measures

in Yirginia. The Mississippian part of the Grainger shale is padly exposecl

on the Pound Gap road and on the Blowing Rock roacl 2 or 3 miles beyonrl

the east margin of the quadrangle. The red sanclstone layers are

especially well shown on the Blowing Rock road at the part known as the

"Red Winds." The Newman limestone is exposed on the Pound Gap road

ancl outcrops as a clifi along much of the mountain front. The Pennington
shale is fairly well exposecl on the Pouncl Gap road immediately west of

the summit. Near the road its siliceous sanclstone member outcrops as a
cliff and half a mile or so north of the roacl it makes another cliff known

as the Raven Rock. The Pennington shale was penetratetl at a depth of
about 21000 feet in diamond-drill boring No. 1 on Cranes Nest River near

the mouth of Lick Fork, a short distance east of the quaclrangle. (S.e
Pl. r.)

PrnNsvr"vaNrlw Spnrus.

The Pennsylvanian series in this area is 4,800 feet thick ancl consists

of shale ancl santlstone containing 46 or more coal beds. These rocks, all
of Pottsville age, were divided by Campbelll into the following formations,
named in ascending order: Lee conglomerate, Norton formation, Glade-

ville sandstone, Wise formation, ancl Harlan sandstone. The character
o.f the rocks, the sequence of formations, antl the number, position, ancl

succession of coal becls are shown in the columnar section accompanying
this report (P1. III). This section is partiy generalizecl, but the section

of the Lee is taken from the log of a bore hole on Cranes Nest River just
outside the east margin of the quadrangle, and the part of the section of
the Wise formation above the Bolling (5-foot) coal becls ancl the section of
the Harlan sandstone were measured at the head of South Fork of Pound

River, the section extending from the base of Black Mountain to the

summit. The Black Mountain section of the Pennsylvanian is probably

the thickest in the Appalachian province outside of the Coosa and Cahaba

troughs in Alabama.

LEE X'OITMATION.

The Lee formation, as delimited by the writer in the log of the well
boring on Cranes Nest River (sec. 1, Pl. I) is 1,030 feet thick- It is

predominantly sandstone, which at the top and bottom of the formation is

'Campbell, M. R., Geology of the Big Stone Gap coal fielcl of Virginia and Ken-
tucky: U. S. Geol. Survey Bull. fll, pp. 33-36, 1893.
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conglomeratic. At the base is about 230 feet of massive conglomeratic
sandstone. This sandstone forms the crest of Pine Mountain, where it
outcrops for long distances as a cliff. Above tire basal sandstone is 250
feet of alternating shale and sandstone, in which are six coal betls at about
equal stratigrafhic intervals and from 6 inches to 2 feel 2 inches thick.
Three of the beds are workable, being 1 foot 2 inches, 1 foot 6 inches, ancl

2 feet 2 inches thick. Above this group of coal beds the well log shows

550 feet of santlstone with a Z-inch coal bed 225 feet above its base anil
a l-foot ?-inch bed 400 feet above its base, the two beds being ?00 and
8?5 feet, respectively, above the bottom of the formation. The upper 160

feet of the Lee is a hard, siliceous conglomeratie sanclstone, the pebbles

being small antl scattered. This stratum, dipping southeastwarcl, forms
the lower part of the southeast slope of Pine Mountain, ancl its outcrop
on the slope is marked. by a subordinate ridge or line of knobs parallel with
the general direction of the crest of the mountain.

The Lee formation outcrops in a zone about 2 miles wide which extends
diagonally across the quadrangle from the northeast corner. Its base forms
the crest of Pine Mountain, and, owing to the southeastward dip,
successively higher beds of the formation are encountered in descending the
southeast slope. In reality the presence of a mountain ridge here is deter-
mined by the inclined beds of this hard, resistant sandstone and con-
glornerate. Besides this main area of outcrop, the Iree is exposetl in a

long, narrow area low down on the northwest escarpment of Pine Mountain,
in contact with the Devonian rocks or with the lVlississippian part of the
Grainger shale on the east, and with coal-bearing rocks, in part probably
equivalent to the Wise formation, on the west. This narrow area is an

outcrop of a segment of the Lee, which was broken off and thrust upward
along a fault, as described in the section on geologic structure. The
massive sanalstone strata of the formation are well exposed in the "Breaks
of Sancly" 12 miles northeast of the Pound quaalrangle, where the Lee

forms canyon walls nearly 1,000 feet high.

NORTON FORMATION.

A fairly reliable deterrnination of the thickness of the Norton formation
is made by combining the upper p.art of the bore-hole section on Cranes

Nest River (sec. 1, PI. I) with the surface section of a high knob imme-
diately adjacent to the hole. The contact between the Lee and the Norton,
as the log is interpreted, is 8?9 feet above the sea and the horizon of the
bottom of the Gladeville sandstone, which is the top of the Norton for-
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mation, is approximately 2,070 feet above the sea. The thickness of the
Norton is therefore 1,191 feet.

The character of the Norton formation is well shown in the group of
bore-hole sections in Plate I, from which the generalized columnar section
of the forrnation in this quailrangle is taken. fts most striking feature
is the variability in the number ancl position of the coal beals, a feature
which makes it difficult to give a satisfactory, brief, general description of
the formation. fn general the formation is macle up of shale and santl-
stone, with coal becls, the more important of which are approximately
790,320, +I0,560,730, and 930 feet above the bottom. Eighty feet below
the Gladeville is a conglomeratic sanclstone 50 feet thick, which may prove
to be the same as the Bearwallom' conglomerate of the Tazewell quaclrangle,
30 miles east of this area.

In the Pound quadrangle the Norton formation outcrops in a belt about
Ir/2 miles wide extending diagonally across the quadrangle parallel to
Pine Mountain and bounded roughly on the northwest by the base of the
mountain ancl on the southeast by Pound Eiver. Along the river it dips
beneath younger rocks ancl is uncler cover as far as Cranes Nest River ancl

Birchfield Creek, where it is again exposed, forming the lower part of the
valley walls. There is also a narrow area along the upper course of
Indian Creek. The formation rlisappears beneath Sand Ridge and Black
Mountain and is concealecl in the southern part of the quadrangle, but it
outcrops several miles south of the quarlrangle along the southern margin
of the coal field.

Correlati,on of Coal Bed,s.

The correlation of the Norton coals of this area with the Norton coals
of the southern margin of the Virginia coal field as classifietl by Campbelll
is more fully discussed on page 19 and only a brief statement of con-
clusions need be given here. The coal bed at a point 190 feet above the
bottom of the Norton formation is the Jawbone, the one at 320 feet is the
so-called Imboden, the coal at 410 feet apparently does not appear in the
Bristol section, the coal at 560 feet is equivalent to the Widow Kennedy
bed, and the coal bed at ?30 feet above the bottom of the formation is the
Lower Banner bed. The Upper Ba,nner coal is not present unless it is
representecl by the group of thin coals 250 to 2'10 feel below the Gladeville
sandstone, including the ?-foot bed. in well No. 15, east of the quadrangle-

'Campbell, M. R., Geology of the Big Stone Gap coal field of Virginia and Ken-
tucky; U. S, Geol. Survey Bull. 1Il, pp.33-36, 1893; U, S. Geol. Suwey, Geol-
Atlas, Estillville folio (No. l2), 1894; Bristol folio (No.59), 1899.
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The Edwards-Imboden horizon is represented. by another group of thin
coals 150 feet below the Gladeville sanclstone. The coal just below the
Glacleville sanclstone appears to be the Yellow creek bed mined east of
Wise, 2 miles south of this quadrangle.

Nearly all the coal beds of the Norton formation, except the thick berl
in boring No. 15 (Pl. I), are less than 3 feet thick, ancl most of them are
less than 2 feet thick. several of the bore-hole sections show a number
of thin coal streaks associatecl with the thicker beds, and this suggests
that owing to rapirl sedimentation the continuity of accumulation of
vegetal matter in this area was more or less intermpted during the period
of coal formation, and that such conditions resultecl in the deposition of
a number of thin beds instearl of one thick bed, such as occurs at the same
horizon at Toms Creek, Norton, etc., along the southern margin of the
Yirginia coal field, although the total accumulation of vegetal matter may
have been about equal in both areas.

GLADEYIILE SANDSTONE.

The Gladeville sandstone was named by Campbell from Gladeville, now
wise, a town 2 miles south of the quadrangle, which is built on the sand.-
stone. rt underlies sand Ridge and is exposed on steele Fork of cranes
Nest River, on cranes Nest River, and on Birchfield and rnclian creeks.
rt underlies Bowlecamp Knob, and a few feet of the top of the stratum
outcrops along Muliin ancl Dotson forks of Bowlecamp creek as far as
Pound River. rt is aiso exposed on camp creek and Georges Fork. The
outcrop follows the general cource of Pound River across the quadrangle,
the sandstone rising northwestwarcl toward pine Mountain and underlying
only the higher knobs near the river. rt is a very persistent bed ancl
exceedingly serviceable as a key rock. on the map its outcrop is shown by
the stipple pattern between the lines representing the ouicrops of the
Glamorgan and Yellow Creek coal beds or their horizons.

At wise the Gladeville sandstone is harcr, white, ancl siliceous and
appearc to be about 100 feet thick. rn the region north of sancl Ridge,
however, it is less purely siliceous and thinner than at 'wise; it contains
rnore argillaceous matter and more feldspar and mica, and its thickness
does not exceed 60 feet.

' WISE I'ORMATION.

The wise formation includes the mass of shale and sandstone p,0?0
feet thick, including many coal beds, lying between the Gladeville sancl_
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stone below and the Harlan sandstone above. It inclucles at least nineteen

clistinct coal beds and probably others that have not yet been discovered.

The Wise formation constitutes the surface rock in most of that portion of
the quadrangle lying south of Pound River. North of the river it also

caps some hills and riclges, ancl southeast of Birchfield Creek it occurs

only on the hills, the Norton formation outcropping in the valley bottoms

and well up on the hillsides.

Glamorgan coa,l;_]Immecliately above the Gladevilie sanclstone is the

Glamorgan coal, named from Glamorgan' iust beyond the south margin

of the quadrangle, where the bed is mined' It attains its maximum known

thickness in the hills south of the heads of Birchfield Creek and Dotson

n'ork, northeast of Glamorgan. on Birchfield creek and Dotson Fork the

bed is divided by partings, but generally includes oDe bench 2 feet or more

thick. Along Pound River northeast of Pouncl a persistent thickness of
2t/2 to 3 feet is shown at numerous openings, but lrere also the becl contains

several partings.

Above the Glamorgan coal is 200 feet of shale ancl sandstone containing

five coal becls. The sandstone is highly siliceous, hard, ancl white and

differs in these respects from the prevailing type of sandstone in this
region,.which is softer and more highly feldspathic and micaceous. The

sandstone bed at the top, just above the uppermost of the five coal beds

(clintwooil coal) and in places in contact with that bed, is especially note-

rvorthy, for it is persistent over a large area and either outcrops as a ledge

or makes a distinct shelf along the hillside, by which the position of the

outcrop of the underlying coal can be cleterminecl. All these sandstones

and associated coal becls are exposeal along the load on Guests River from
the south margin of the quadrangle to a point 1rl miles north of Lipps'

The first important coal bed above the Glamorgan occurs 60 feet above

the Gladeville sanclstone. The bed is 2 feet or more thick and appearc to

persist over the southeastern quarter of the quadrangle.

Btair coa,l.-Lbout 40 feet above the bed last describecl is a coal bed

here named the Blair, because it has been opened by a man of that name

on Irick Branch of Indian creek 3 miles above the mouth. This coal is

also persistent in the southeastern part o{ the quadrangle and appears to

range from 2 to 5 feet in total thickness.

clintwood, c\al.-.one hundred, feet above the. Blair coal, or' 200 feet

above the Gladeville sandstone, is the clintwood coal, named from the town

of clintwood, about 1L/, mlles east of the quaclrangle. on Georges creek

and Lick trork of cranes Nest River the clintwood is 6 to 12 feet thick,
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including partings; elsewhere it is thinner, though persistent throughout
the quadrangle. As noted above, everywhere in the quadrangle the Clint-
wooil is overlain by a sandstone 20 to 40 feet thic\ which either rests
upon the coal bed or is separaterl from it by only a few feet of shale.

Above the sanilstone just mentioned there is in certain localities a coal
bed reaching 2 feet in maximum thickness. It is succeeded by 150 to
200 feet of soft shale, which over a large area is followed by 50 feet or so

of coarse felclspathic and micaceous sandstone.

Bolling coals ("Fiue-foot bed,").-At the top of the coarse micaceous
sandstone, or about 250 feet above the Clintwood coal, is the lower of two
coal becls separated by 20 to 40 feet of shale. The upper coal becl is clesig-
nated the "Five-foot beil" on the outcrop maps of the Clinchfiekl Coal Cor-
poration, but the name Bolling is here applied to both beds because they
have been openecl near the head of Pound River by several persons of that
name. 'Ihe Lower Bolling coal is 18 inches to 4 feet thick and the Upper
Bolling is 18 inches to 5 feet thick. These coal beds underlie Black
Mountain, Buck Knob, ancl Bowlecamp Knob, and their horizon is a little
below the tops of several knobs and ridges in the southeast corner of the
quadrangle. Above the Upper Bolling is 50 to 80 feet or more of coarse
micaceous santlstone which for long distances outcrops as a low cliff or
forms a low escarpment. This sandstone persists throughout the area
underlain by the Bolling coals. On South X'ork of Pound. River the coarse
sandstone is overlain by about 140 feet of shale ancl sanclstone, capped bv
a 40-foot bed of sandstone.

Sta,nd,i,ford, coal*-Within 100 feet above the Bolling coals are one or
more thin coal becls, and about 260 feet above these coals are two beds
20 feet apart, which are here called the Standiford coals because they are
nrined near the head of South Fork of Pound River by a man of that
name. At the type locality the Lower Standiford coal is 2 feet 6 inches
and the {Ipper about 3 feet thick. These coals appear to underlie the
Black Mountain and Buck Knob region, but it is probable that they have
been removed by erosion in the country farther east except possibly in a
small area near the top of Bowlecamp Knob.

Taggart coal.-On South X'ork of Pound River the 90 to 100 feet of
becls above the Standiforcl coals are apparently for the most part sandstone,
at the top of r,vhich are two coal beds, separated by 6 feet of shale, the
upper becl 3 {eet and the lower 2 feet 6 inches thick. On Roaring Fork
of Powell River the name Taggart is applied to a becl believed to be the
equivalent of this double bed, and that name is adopted here. On Roaring

11
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Fork the bed, which has been thoroughly prospected, is double at some

points, and one section examinecl by the writer has four coal beds in a

space of about ?5 feet, as shor,vn in section 98 (page a6). It is supposed
that at least the upper two beds of this section, which are separated by
20 feet of shale and sandstone, represent the Taggart horizon. At most
points where this coal has been prospected only one bench is recorclecl,

either because only one bench is present or because only one of two or more
benches possibly present was cliscoverecl.

Low Splint coal.-The name Low Splint is applied to a coal bed about
200 feet above the Taggart on the head of Roaring Fork. At the head

of South Fork of Pound River is a betl, 160 feet above the Taggart, openecl

on the George Phillips place, which is corelated with the Low Splint. It
appears to be persistent and to range in thickness from 2t/2 to 4 feet, but
being high in the hills it is present only in Black Mountain and Buck Knob.
It is probably the Buck Knob bed of the Clinchfield CoaI Corporation.

Ph,illips coal.-The Low Splint bed is succeeclecl by 260 feet of shale

ancl sanclstone in which no coal was seen in this region ancl at the top
of which is a coal bed named the Phillips coal, because it has been opened

at the Ambrose Phillips place, at the head of South Fork of Pound. River,
where it is reporied to be 26 inches thick and to be all coal.

In the 390-foot interval between the Phillips and the Pardee coal beds

at the head of South Fork of Pouncl River are shale and sandstone with
thin coal beds as follows: At 80 feet above the Phillips is an lS-inch bed

of coal, 210 feet above is a 1-foot bed,,225 feet above is a Z-foot bed, and
340 feet above the Phillips, or 50 feet below the Pardee bed, is a 6-inch
coal. Between 210 and 225 feet above the Phillips coal is a"n 8-inch lime-
stone becl, which is the only limestone seen in the entire Pennsylvanian
section except some nodules in the shales on Elkhorn Creek in Kentucky.

Pard,ee (Limestone) coal.-At 390 feet above the Phillips bed, or 1,670

feet above the Gladeville sanclstone, is the Pardee bed, which is mined at
Pardee, jrist west of the southwest co:ner of the quadrangle. This is the
Irimestone coal bed of the Kentucky Geological Survey reports and the
Parsons bed of the Yirginia Coal and Iron Company. At Pardee ancl for
a mile or two to the east within the Pound quadrangle the bed contains
about 1,0 feet of solid coa1, but farther east and northeast it is in places

divided by thick partings into two or three benches. It is 2,800 to
3,100 feet above sea-leve1, and, therefore, lies near the summit of Black
Mountain and its radiating spurs. Above the Parilee bed is about 100 feet
of shale overlain by rather coarse grained but flaggy sandstone 300 feet

thick.
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Hi,gh Bplint coal.-The High Sptint coal is 400 feet above the Pardee
bed and is a genuine splint coal 4 Io 5 feet thick. It is so high in the
hills that it underlies only a small area on Black Mountain.

HART.AN SANDSTONE.

Above the Eigh Splint coal appears to be several feet of shale, overlain
by a massive cliff-making sanilstone, in places conglomeratic, which is 40
feet thick ancl which is taken as the basal stratum of the Harlan sanclstone.
Extending from the High Splint coal bed to the top of the highest summits
of Black Mountain, the Harlan sanclstone is a little over 400 feet thick.
It is mostly coarse, thick-bedded to massive sandstone but contains shale
beds and at least two coals of unknown thickness, fragments only being
seen at two places. One of these coal beds is 100 feet and the other 800
feet above the High Splint bed.

Gpxrnar, Connnr,arrom.

X'rom incomplete paleobotanic sturlies, David White refers all the coal
measures of Virginia andl easternmost Kentucky and the region extending
southwestwarcl into Alabama to the lowest tlivision or Pottsville group of
the Pennsylvanian series. The type locality of the Pottsville group is
Pottsville, in the southern anthracite fielcl of Pennsylvania. The Potts-
ville is for convenience subclivided by 'White into lower, middle, and upper
Pottsville, the subdivisions being based primarily on the presence in each
of certain distinctive species of fossil plants. Some of the subclivisions of
the Pottsville may be clistinguishecl over large areas by lithologic charac-
ter-as, for exa nple, the Lee formation in f/irginia ancl Tennessee, which
is shown by paleobotanic evidence to coincide nearly if not completely
with the lower Pottsville. In certain places, where the subd.ivisions are not
lithologically distinct, the boundary between any two may be marked by a
particular stratum which is widely iilentifiable. This is especially true
where one of the formations marks an extension of the sea over the land.
Thus throughout the southern part of the virginia anil west virgi:ria coal
fielils the boundary between the lower and middle Pottsville as paleo-
botanically determined is approximately marked by the Raleigh sanclstone.'where lithology fails as a criterion for fixing bounclaries or where occur-
rences are, as in coal fiekls or separate basins, far apart, it is necessary
to resort to the eviclence affordecl by the fossil plants.

The probable stratigraphic equivalence of the pottsville formations and
coal beds in the Pouncl quadrangle to those of other areas along the eastern
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borcler of the Appalachian coal frelcls is indicated in the plate of sections,

Pl. II. In this table the correlations of formations and beds between dis-

tricts or basins outside of the vicinity of the Pountl quaclrangle are basecl on

partial studies of the fossil floras by W.hite' and are regarded by him as

provisional and subject to revision when either the paleobotanic material of
the formations is more completely studied or, where possible, ihe beds

are stratigraphically tracecl from point to point in detail and the deposi-

tional characteristics of the formations are more fully recognizetl. The cor-

relations of the formations and betls in and neal the Pound quaclrangle are

made by the present writer.
As alreatly noted, the Lee formation is of lower Po'ttsville age. This

formation extencls southwestward into Tennessee and is equivalent to the

Lookout and the greater part of the Walden sa.nclstone of southern Ten-

nessee. On the northeast the Lee corresponals to the Pocahontas, Welch,

anrt Raleigh formations of the Tazewell quadrangle; the Pocahontas, Clark,

Quinnimont, and Raleigh formations of the Pocahontas quadrangle; the

Thurmoncl, Quinnimont, and Raleigh formations of the Raleigh quailrangle,

ancl approximately to the lower 800 feet of the Pottsvilie of the southern

anthracite field of Pennsylvania, including the "Lykens No. 4" coal-

The Norton formation is elassecl by White as middle Pottsville, ancl the
overlying Gladeville sanclstone is regarded by him as probably near the

horizon of the Corbin eonglornerate lentil of the Lee formation as the
strata are mapped in the London (Ky.) folio, covering an- area 75 miles
due west of the Pound quadrangle. The Gladeville seems to represent the
Slater sandstone member of the Mingo formation of the Cumberland Gap
region and hes within the limits of the W'artburg sanclstone in the 'Wart-

burg quadrangle, Tennessee. On the northeast the Glacleviile is supposecl

to be representerl by the Dotson sanclstone of the Tazewell quadrangle antl
the Nuttall sanclstone lentil at the top of the Sewell formation in the
Raleigh quadrangle. The Sharon conglornerate member of the Pottsville
(upper Pottsville) of western Pennsylvania is also regarded as lying at
about the same stratigraphic horizon, though it may possibly be higher.
'While it is not maintainecl that the sand,stone becls at the different points
named are parts of one continuous stratum or that they are at exactly the
same stratigraphic horiz,on and of precisely the same age, it is fairly well
established on stratigraphic and paleobotanic grouncls that they do not vary
greatly from the same horizon and age throughout.

'U. S. Geol. Survey, Prof. Paper 7I, pp. 444-445, lgl2,



GEOLOGIC STRUCTURD

Southwest of the Yirginia coal field the Norton formation is repre-
sentecl by beds betv.een the Rockcastle conglomerate member and the bae
of the Corbin conglomerate lentil of the Lee formation as mappecl in the
London folio, by the llance ancl the lower three-fifths of the Mingo for-
mation of the Cumberlancl Gap region, ancl by the Briceville shale ancl pos-

sibl;' by the lower part of the trYartburg sanclstone of the Briceville ancl

Wartburg quadrangles, in Tennessee. On the northeast the Norton is corre-
lated with the Dismal ancl Bearwallow formations of the Tazewell quatl-
rangle; with all of the Sewell formation below the Nuttall sandstone

member in the Raleigh quadrangle; and with that part,200 feet thic\ of
the Pottsville o{ the southern anthracite field extentling roughly from 3?0

io 5?0 feet below the Buck Mountain coal bed and including near the miclclle

the Lykens coal beds Nos. 2 and 3.

The Wise formation is shown by its fossil plants to be of upper Potts-
ville age. It contains the greater part at least of the Breathitt formation
of the London quatlrangle, Kentucky. It also includes the Bryson, Hig-
nite, ancl Catron formations and probably the upper two-fifths of the Mingo
formation of the Cumberland Gap field, ancl the upper part of the 

.Warb-

burg, the Scott, and at least the greater portion of the Anclerson forma-
tions of the Wartburg and Briceville qua rangles. Becls of Wise age are

incluiled in the Sequoyah and Tellowa formations of the Tazewell quad-
rangle, the Kanawha formation of the Ra.leigh quadrangle, ancl the upper
3?0 feet of the Pottsville of the southern anthracite field. The Kanawha
formation, rvhich, together with the Nuttall sanelstone member of the
Sewell for:nation, presents the most typical section of the upper Potts-
ville, apparently contains also, in southern West Virginia, the equivalent
of the lower part of the llarlan sanilstone of the Estillville quadrangle.

GEOI,OGIC STBIICTUN^E.

As used here the tenn geologic structure means the attitude antl
arrangement of the rocks consiclereil as extensive strata composing the
earth's crust. Stratified r:ocks are deposited in a nearly horizontal atti-
tude. In most of the Pouncl quaclrangle, however, they are not now hori-
zontal but very gently inclinetl, while in some places, as along the west
escarpment of Pine Mountain, they ctip steeply. There are also breaks,
called faults, which extend to great depths ancl along which the strata on
one side have been raisecl to higher levels than the corresponding strata
on the other sicle or eyen thrust clear over on ton of them.

15
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Pine Mountain fault.-The Pine Mountain Jault is the major struc-
tural feature of the region. It extends in a nearly straight line diagonally
across the quadrangle near but somewhat above the west base of Pine
Mountain in Kentucky. The fault is compouncl. There are two breaks, '
which, for the purpose of description, may be considerecl as having occurrecl
at clifferent times. By the earlier break a thin wedge of conglomeratic
sanclstone of the Lee foruation, extending from the west side of the quad-
rangle northeastwarcl to the vicinity of Jewel, at the mouth of Marshall
Braach, was thrust into contact with rocks 11200 feet higher than the top.
of the Iree. Also in the northwest corner of the quarlrangle ancl extend.ing
a mile beyonrl its edge is a mass of hard siliceous conglomeratic sanclstone

of the Lee in a vertical attitude which has been pushed, probably by the
earlier fault, half a mile westwarcl over the flauying rocks stratigraphically
L1000 feet or more above the top of the Lee. Later another break occurreal
along which the displacement varies. On the west side of the quadrangle
the Mississippi part of the Grainger shale is in contact with the wedge of
the Lee formation brought up by the earlier fault; three miles east of the
west margin the fault brings the Devonian black shale into contact rrith the
Lee, and in the northwest quarter of the quadrangle the movement was so
great that the upper 800 feet or so of the black shale has been thrust clear
over the earlier fault plane and is in contact with Pennsylvanian rocks 21000

feet above the base of the Lee, the totai clisplacement here being about
4,000 feet. Sections A B, C D, E X', Pl. IIf, illustrate the structural and
stratigraphic relations brought about by these faults.

Pound, syncline.-Erom Pine Mountain the rocks dip southeastwarrl to
an axis that follows the general course of Pound River and is named the
Pountl syncline. The southeastward dip on the west escarpment of Pine
Mountain is generally steep, but ranges from 20o to nearly vertical. Along
the crest of Pine Mountain the clip is 20' to 40"; at the east base it is
10o, ancl thence it diminishes gradually to zeto at the axis of the Pouncl
s;mcline.

Buck Knob anticl,i,ne and, Indinn Creele syncline.-In the southeastern
part of the quadrangle, south of the Pouncl axis, the rocks have a general
northwest dip towarrl that axis, but this general clip is interruptetl by a
subordinate anticline that extends nearly north and south through Buck
Knob anrl is callerl the Buck Knob anticline. The existence of this lo'w
anticline involves a corresponcling syncline, here namerl the Indian Creek
sycline, the axis of which is parallel to the anticline and to Inrlian Creek,
Iying frorn half a mile to 1 mile to the west. On the east sitle of this
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syncline steep dips occur locally. At Glamorgan the clip is 10" 1v., and
three-quarters of a mile farther north, at the intersection of the highway
with the tramroad, it is 40' w. on the west siile of rndian creek, d
miles above the mouth, the clintwoocl coal anrl overlying sanclstone clip io.w' on the Buck Knob axis north of the knob the Boliing coals are about
2'200 feet above the sea; on the rndian creek axis they are about 2,000
feet, the eastwarcl clip being 200 feet in z miles; on the pouncl axis west of
Dewey the same coals are about 11900 feet above the sea, grving a west-
ward dip from the Buck Knob to the Pouud axis of 800 feet. Apparently
both the rndian creek and Buck Knob fokrs flatten out ancl become im-
perceptible east of Dewey. Both axes rise toward the south, but maintain
the slme relative height in the quadrangle, the Bolling coals on the south
margin being, as nearly as can be determined,2,700 feet above sea level on
the Buck Knob anticline anil 2,s00 feet in the rnclian creek syncline.

Bum,rnary.-Aside from the comparatively minor effect of these subordi-
nate axes, the general structure of the virginia part of the quaclrangle is
that of a broacl ancl comparatively shallow unsymmetrical trough. At the
southeast corner of the quadrangle the Gladeville sandstone is z,lo0 feet
above the sea, and. it descends thence to about 1,b00 feet above the sea along
the Pound axis, the aye,rage dip being about 1o. Along the crest of pine
Mountain the Glacleville wourct, if restored, lie b,000 leet above the sea,
so that the total clescent is 3,b00 feet from the crest of the mountain to the
axis of the Pound s;rrcline, an ayerage dip of 1g..

DETAILED DESCRIPTION OF COAI BEDS.

A comprehensive idea of the number, thickness, ancl sequence of the
coal beds in the virginia part of the pouncl quadrangle .uo b. obtained
by an examination of the generalized columnar section (pl. IrI).

Coer,s oF TrrE Lrn X'orurerrou.

. 
rn this area very little is known of the coal of the Lee formation, which

outcrops only along the southeast slope of Fine Mountain, being ersewhere

{9en Uele_attr overlying formations anil penetrated at ooly ooe"point by a
$t-amoncl-clrill boring. . on the outcrop along the eastern srope of pine
Mountain the surface is heavily timbered. No prospectirg upp*r, to have
been done in this forbidding belf and as natural 

"rporo"ir, O *, of the
coal becls are rare, the chance of ,exa.rnining the beds is o.ry',"*otl indeed.oniy in the Pouncl Gap road, where the.- r,ee has been Lxposed in road
making ancl by the wear incident to a highway, was any coal seen in outcrop.
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Ilowever, considerable coal is known to exist in the Iree in betls 14

inches or more thick and at a depth not exceecling 2,000 feet. The most

clefinite knowleclge of the number, thickness, and stratigraphic relations

of these beds is derived from the recorcl of a drill hole on Cranes Nest

River 1 mile east of the quadrangle, a short distance below the mouth of
Lick Fork. (see Pl. I, section 1, in which details of the beds are shown.)

In this well a coal 2 feet 6 inches thick is shown to lie near the base o'f the

Lee formation, ancl eight beds 2 inches to 2 feet 2 inches thick are shown

within the Lee. six of these beds are groupeal in the 300 feet just below

the middle of the formatio r. As shown in the plate of coruelation sections

(Pl. II), the Pocahontas coal appears to be represented in this gtoup of
beds.

on the Pouncl Gap road f.ve beds are exposed. In the well section the

greater number of beds is grouped just below the midclle of the formation;

in the roatl section the greater numbel, so far as showl, seems to be rather

above the midclle of the fortnation.
The lowest bed, imperfectly exposetl in the Pound Gap road section 500

feet east of the summit, at location No. tr1, is about 200 feet above the base

of the Lee antl seems to be TL/z feet thick. Farther down on the east slope

of the mountain, in the vicinity of the abandoned narrow-gag€ railroad

station, four beds are exposeal at stations Nos. 2, 3, 4, and- 5. At No. 2 the

followinE section was meesured :

Bection of coa,l bed, on Pound, Gap roail, No. 9.

Coal, cliriy
Clay .

Coal, dirty
Clay, white.

Section of coal

Ft. in.
6

I
I

t3

At'No. 3 just at the old railroatl station the section is as below.

bed, at narrou)-ga'ge rai,lroad, station on Pound, Gart road,

No. 8.
n't. in.

sandstone. .......... I0
carbonaceous 7

3

carbonaceous 2

2

Shale and
Clay,
Coal
Clay,
Coal

Shale

tNumbers refer to locations on the map.
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The carbonaceous clay at this point is crowclecl with fern pinnules.

Five hundrecl feet nearly east of station No. 3, at No. 4, a bed has been

prospectecl superficially and 18 inches of clean coal was seen. This betl is
probably but a short tlistance above the bed at No. 3. At location No. 5,

near No. 4, another bed 3 inches thick and 20 feet above the bed at No. 4
is exposed.

Coar,s oF TrtE Nontow FonlrlrroN.

The coal beds of the Norton formation are the principal beds mined
along the southern margin of the Virginia coal field from Dump Creek to
Big Stone Gap, but in the Pouncl quadrangle they are not so well devel-
oped as farther south, a,s is shown by diamond-drill borings in the south-
east quarter of the quadrangle and by the few exposures known along the
outcrop of the formation between Pound River and Pine l{ountain.

Sections of the cliamond-drill borings are shown on Plate I (p.?).
The wells are too few ancl too wiclely separated to give full information
regartling the coal becls, but they seem to afford a fairly reliable indication
of the general condition and possibilities of the Norton coals in the eastern
half of the quadrangle. They reveal numerous coal bedsr.but most of the
beds are only a few inches thick. Every well, however, shows one or more
beds 14 inches or over thick and less than 1,000 feet below the surface.
In a few wells thicker becls were penetratecl, as a becl P feet 10 inches thick
at a depth of. 629 feet in well No. 2; one 4 feet B inches thick at 83p feet
in well No. 3; one 2 feet 5 inches thick at 84? feet in well No. 11; ancl
one ? feet 1 inch thick at 351 feet in well No. 15, which is, however, p miles
east of the quadrangle. Details of the section of the thicker becls are shown
in the figures. The ultimately workable coal is therefore consiclerable,
although such coal will not be available until after the thicker and more
accessible coal becls of the country are exhaustecl.

The identification of the individual coal beds of these sections ancl
their correlation with the coals of the Norton formation along the southern
margin of the field, where the beds seern to be more constant in number
and position, are rather uncertain. For the purpose of comparison with
the better-known section to the south the generalized (average) section
from the Bristol folio is given on Plate r. The tentative correlations are
indicated by the broken Iines on the plate of sections. The sections are
arranged on the horizon of the bottom of the Gladeville sand.stone, which
is identifiecl throughout the region with a reasonable degree of certainty.
All the coals recognized in the Bristol region appear to be present in the

19
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Pound quadrangle, except, perhaps, the Upper Banner, which is the most
valuable bed in the Bristol quadrangle. The Jawbone and so-called Im-
boden betls appear to be persistent but thin. Two persistent beds 100 feet
apart occur near the Kennedy horizon and it is uncertain which is the true
Kennedy. The Irower Banner is persistent anrl at some points is of con-
siderable thickness, as in boring No. 3. It is more generally thin or so

broken by partings as to be worthless. In borehole No. 3 the section is
as follows:

Sect'i'on of Lower Banner coal ,i,n drill hole No. 3, Birchfield, Creek.
Shale.

Coal
Clay

X't. in.
36

t)Coal

43
In boring No. 8 the becl is 3 feet 6 inches thick but is intimately mixed

with shale anil worthless.
It is possible that the persistent group of thin coals below the Edwarcls

coal or group represents the Upper Banner, which is separated from the
Irower Banner by more than twice the thickness of rocks separating the
two beds on the southern outcrop of the Norton formation. If this rather
doubtfui supposition is correct, the ?-foot bed in boring No. 15 might be

regarded. as representing the Upper Banner coal.
The upper group of thin becls repres€nts the Edwards or true Imboden

horizon. In boring No. 3 this group is 3 feet thick, with a thin parting:
elsewhere it is widely partecl.

At only a few points in the quadrangle or just outside its eastern ancl
western margins were exposures of any of the coals of the Norton forma-
tion seen. Oa Rumley Creek about 2 miles north of FIat Gap postoffice,
at location No. 6, a becl of clean coal 2 feet thick has been opened and
worked on a small scale. About 2 miles south of Osbome Gap, toward the
east sitle of the quadrangle, at locations Nos. 7, 8, and 9, coal is exposed
indicating beds L8 inches in thickness; and about L mile farther east, at
No. 10, is a blossom inrlicating a thin coal. All these coals seem to be in
the lower half of the Norton formation. On Cumberland River half a

mile beyond the western margin of the quadrangle a becl B0 inches thick,
all coal, has been lvorkecl on the Ira Sturgill place. On Pine Creek three-
fourths of a mile west of the east bounrlary of the quadrangle, at location
No. 11, a bed 1 foot 9 inches thick is exposed at creek level. These out-
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crops are apparentl)/ about in the middle o{ the Norton formation and the

bed possibly nepresents one of the Banner coals.

On the North Fork of Pound River about 1 mile west of Donkey (No.

12), a bed is openecl having the {ollowing section:

Section of coa.l bed, 1 mile west of Donkey, No. 12.

X't. in.
Shale.

Coal
Bone
Coal

Sandstone.

Section of
Sandstone.

Coal
ClaY
Coal

ctlay.

Yellow Creelc coal bed on Cwmbedand, Valley
. Ft.

Road,.

in.
5

t
4

2r0

The same bed is exposed at the schoolhouse a mile west of Flat Gap
(No. 14), where the section is as given below:

Section of Yellow Creek coal bed, at schoolhou,se on Cumberland, Ri,aer

one-half mi,le west of Plat Gap, No. 1!.

2L

I

IO
t
o

IO

At station No. 13, half a mile west of No. 12, two thin coal streaks are

exposed in the bottom of a ravine. These coals appear to be 150 to 200

feet below the Gladeville sandstone and thus at the Edwards or Imboden
horizon.

Yellou Creek coal.-Half a mile beyond the western margin of the
quadrangle a coal just uncler the Glacleville santlstone shows the following
section:

Sandstone.
Coal .. .......
Shale
CoaI ..

Clay.
| 41/z

The same berl has also been opened on a branch 1 mile northeast of
Flat Gap postoffice (No. 15) but could not be seen. It has also been

Ft. in.
5Y')

2
o
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€xposeal in grading the railroad along North Fork of Pounrl River 2 miles
southwest of Donkey, at No. 16, where it has the following section:

Bection of coal bed, 2 miles southwest of Donltey, No. 16.

Ft. in.
II

lYz
t)

Shale.
Coal
Clay
Coal

Sandstone floor.
2 gr/z

Most o{ the other becls are thin and worthless. This section is in fuil
agreement with the upper part of the diamond-drill sections.

The facts in hancl appear to warrant the conclusion that while the Nor-
ton coals of this quadrangle are of less value than those along the southern
margin of the Virginia coal field, there are yet considerable areas of work-
able coal in the various beds known by drilling to underlie the area. Ex-
ploitation of these coals, however, can be safely undertaken only after the
location and extent of the workable areas have been determined by thor-
ough prospecting with the diamond drill.

Coer,s oF TrrE W'rsu X'onrvu:from.

The \[ise formation contains a greater amount of coal in workable beds
than any of the other formations of the quadransle. The wise and all its

Coal
Clry
Coal

I 8Yz

This bed is in the position of the Yellow Creek coal mined at 
.Wise.

The only other locality at which Norton coals are known in outcrop
sufficiently near this quadrangle to be considerecl here is on the new roatl
between Wise and Clintwood Lt/2 mlles south of Cranes Nest River, one-
thircl of a mile east of the quadrangle, where the coals have been exposed
in grading. Nine coal becls are exposecl in a vertical distance of about 850
feet below the Glacleville sandstone, but only one bec[, at about ?50 feet,
below the sandstone, is of much importance. fts section is given below.

Section of coal 0n new Wise-Clintwood, road, abou,t 2 m'i,les south of Cranes
Nest Riaer.

X't. in.
l0
At/z

l6
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coal beds are present in fuli thickness only in Black Mountain, in the

southwest corner of the quadrangle, because a progressively greater thick-
ness of the formation has been eroded eastwartl from that area'

Glcr"morgan coul.-lroirrorrerliately above the Glatleville sandstone is the

Glamorgan coal betl, narnecl from the town of Glamorgan, just south of the

quaclrangle, opposite the head of Inclian Creek, where it is mined. The becl

is best developecl in the hills north ancl northeast of Glamorgan. In the

Glamorgan mine, which extends ?1000 feet northeastward towarcl Birch-
field and Dotson creeks, the betl is dividetl into two benches by a parting
which is a quarter of an inch thick at ?,000 feet from the mouth, 1 inch
thick at 6,000 feet, 10 feet or so at 1,000 feet, antl 30 feet at the mine
mouth. At ?,000 feet from the mine mouth the becl has the following
section:

Becti,on of Gla"morgan coal bad' in tlw Gla,m,organ mine 7,000 faet from
mouth.

Shale roof.
Coal (/+-inch parting near middle)1
Bone .

Coall .

Shale.

Bectipn in same mi,ne 6,000 feat from mouth.
Shale roof.

Coal'
Bone
Coal2
Bone
CoaI'z

4 iVz

'Included in sample for analysis No. 15101, p. 54.
'zfncluded in sample for ana.lysis No. 16100, p. 54.

On account of the split describecl above only the lower bench of the

becl is minerl in the ffrst 1,000 feet along the main €ntry of the Glamorgan
mine, ancl nowhere else in the quatlrangle is the bed known to be as thick
as in the cleeper part of the mine. On the new Wise-Cliutwood road near

the eastem margin of the quadraugle (No. 1?) the bed is 2 feet 1 inch thick.
On Inclian, Dotson, ancl Birchfielcl creeks ancl oa the forks of Bowlecamp

Creek the Glamorgan coal is 1 foot 6 inches to 2 feet 6 inches thick inclutl-
ing partings.

23

Ft. in.
38

I

in.
I
t

l0
Ltk
8

ft.
I

I

44
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On Birchfielcl Creek 2 miles above the mouth of Dotson Fork, at loca-
tions Nos. 18 ancl 19, the becl is 1 foot 9 inehes ancl 2 feet 4 inches thick
respectively. On the west side of Indian Creek three-fourths of a mile
below Riley School (No. 20) the berl has been opened and shows the fol-
lowing sections:

Bection of Glamorgatn coa,I on Indi,an Cneelc three-fourtlts of a. m,ile below
Riley School, No. 20.

Shale. X't. in.
Clay with coal streaks.
Coal 2

24
The clay with coal streaks in the roof is a common characteristic of the
becl northeast of Pound.

Along the lower course of Indian Creek, in the vicinity of Pound, anrl
on the lower courses of the three Jorks of Bowlecamp Creek the Glamorgan
becl is split up into two or three thin beds of no value. Toward the head
of Dotson Fork of Bowlecamp Creek (Nos. 21 and 22) it is in better con-
tlition, as shown by the following sections, which show also its variability
within short distances:

Eections of the Glam,organ becl neur the head" of Dotson Fortc of Bowlecamp
Creelc, Nos. 21 and, 22.

No. 21.
Shale. Ft. in.

Coal I 6
Shale 8
Ooal 6

Interval .. ..... . z

Sandstone (Gladeville).

No. 22.

2 6Yz

The bect was not seen along the lower part of Birchfield Creek or on
I-,ick X'ork, though its presence in the yl6inity of Kilgores is revealed by
prospect pits, Nos. 23 ancl 24, in which a thin becl is indicated.

Sandstone.
Coal
Shale
Coal
Clay.

X't. in.
2 ZYz

2
2
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Northeast of Pountl along Pound River and on Gleorges creek the betl
is of workable thickness, as shown by sections Nos. 25 to ZB.

Section of Glamorgan coal om Mi,ll Creelc 1 mi,te nofiheast of pound, No. 25.
Shale.

Coal
Clay .

Coal ..
Bone
Coal

Ft. ia.
6

t2
loYz
2

3

Bect'inn
Shale.

of Glamorgun coal on, Georges Fork, No.

2

26.
x't.

11Yz

in.
5Yz

lVz
t

I
8Yz

Coal
Bone
Cla.y .

Coal
Clay
Coal

Clay.

2 El/z

Section of Glam,organ clal on Camqt Creelc near mouth, No. p?.
Shale. Ft. in.

Clay
' Coal

L-lay.

5r%
Sect'i,on of Gtam.organ coal one-half mile north, of porund, Riaer opposite the

mouth of Camp Branch,, No. 29.
n't. in.

2
24

29
These sections indicate the range in the thickness ancl make-up of the

bed in this part of the quarlrangle. rt shows improvement northeastward
as far as Freeling, a mile or so east of the quadrangle.

Ys

"/+

ShaIe.
Coal
Rash
Coal

Clay.
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Along the North Fork of Pound River southwest of Pound to a point

within 2 miles of Flat Gap post ofrce the presence of the Glamorgan coatr

is shown by several exposures and openings, but so far as definite knowledge

of it could be obtained it is not of workable thicbress.

Coat bed' 50 fu 7a f eet aboua the Gtadeai,lle sandstone.-From 50 to ?0

feet above the Gladeville sanilstone is a coal bed that is generally 2 feet or

a litile more in thickness over a consiclerable area. This bed is known on

Guests River for a mile north of the quadrangle boundary, on the south

Fork of Pound. River to the vicinity of Dewey, on the forks of Bowlecamp

creek, and along the new wise-clintwood road.. on the North Fork of

Pound River 2 miles north of Dewey (No. 29) the bed is 2 feet thick.

Three-fourths of a mile northeast of Dewey (No. 30) the bed has the section

shown below.

Baction of coal three-fott'rths of a rn'i,le north of Dewey, No.30-

shale. n't' in'
Coal (dirtY) 4

Coal (clean) 1 3

Coal (bony) 7

Clay. 22

At Glady School, at the mouth of Glady Creek (No. 31), the following

sectiol was measurecl.

Section of coa,l at Glady Bchool, I{o' 31.
Ft. in.

Coal .. 10

Shale 2

Coal .. I 8

Coal (bony) 6

32

Along south Fork of Pound River between Gladl' school and Donkey

at least four coal becls appear at about the horizon of the bed here de-

scribed. ancl reniler identification tloubtful. This condition is illustrated in
the section following.
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Bection showing coal beds on Bouth, Fork of Pound, Ri,uer about mid,way
between Gladry School and, Donkey, No. 3p.

Ft. in.
Coal z
Interval
Coal 6
Interval . .. . .. l0
Coal 6
Interval g

Coal I l--

32. I

Possibly the upper coal in this section is the Blair bec[, next to be cle-
scribetl. The two 6-inch beds may be splits from either the Blair bed or
the bed next above the Glamorgan, tlescribecl und.er this head, while the
bottom bed represents the main bench of that bed.

At the Widow Short place (No. 33) the following section was obtainetl.

section of coal bed,s ut the wid,ow slaort place on the south Fork of potmd,

Ri,uer mid,ua,y between Glad,y School and, Don:lcey, No. Sg.

2rI

Sandstone.
Coal
Shale
Coal
Shale
Coal

Ft. in.
24

.. . . . . ll
(rmpure)

6I

155
Here again there is doubt as to the interpretations of the section. rt is

possible that the bed here described and the Blair becl next above have
approached. within 11 feet of each other.

On Lullins Eork ?7/z miles above the mouth, at location No. 34, the
beil under discussion seems best developed as shown by the section below.

section of coal on Mu,llins Forlc two and, one-hatf mi,r.as aboae its mouth,
No. 34.

Shale.
Bone
Coal
Clay
Coal

X't. in.
()

l3
t2
110

49
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At this point this coal is ?0 feet above the Gladeville sanclstone and 30

feet below the Blair coal.
Near the head of Dotson Fork of Bowlecamp Creek (No' 35) the bed

is 38 inches thick and consists of clean coal. On the new Wise-Clintwootl

road, at locations 36 and 3?, the betl has an upper bench of coal 1 foot 6

inches thick ancl a lower bench 1 to 2 feet thick made up of thin coal streaks

and clay partings. On Lick Fork antl Georges Fork this bed was not
recognizetl.

Near the heail of Dotson X'ork of Birchfield Creek (No. 38) a betl that
is doubtfully referrecl to this horizon has been opened. Its section is as

follows.

Section of coal bed, near the head, of Dotson Fork, No. 38.

X't. in.
23

8

5

34

On Guests River between Lipps and a point 1 mile northwest along the

road there are five coal beds dipping northwarcl antl passing in succession

below road level. By projecting the beds into a plane as nearly as may

be according to the dip the following section is obtainetl.

Bection showi'ng coal beds along Guests Riaer road, for 1 mile north' of Li'pps.
Ft. in.

2

20
20

2

l0
l0
23

l5
l0
5

Intervalnotexposed. ........ 20

Coal (Blair coal?). 2+
Sandstone (partly hard, siliceous) . .. . . 40

Coal (reported thickness 9Vz feet, next above Glamorgan bed),
seer .. 2

Sha.le.
Coal
Clay
Coal

Shale.

Coal (reported thickness)
Sandstone, hard siliceous '..... '

Interval not exposed.
Coal (Clintwootl?)
Sandstone
Shale
Coal (Clintwood split?)
Sandstone
Interval not exposed.
Sandstone
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This section includes the group of coal beds between the Gladevilie
sanclstone and the Clintwood bed (descibed on page 10), except that it
does not go down to the Glamorgan coal. That bed, however, shows in the
road at the quadrangle boundary half a mile south of Lipps.

The coal next above the Glamorgan bed is opened. at Lipps (l{o. B9),
but the opening is partly closed. Two feet of solid coal was seen ancl the
bed is reported to be 312 feet thick.

Blair coal.-on Lick Branch of rndian creek B miles above its mouth
a coal bed of good thickness has been opened on the Blair property and is
therefore namecl the Blair bed. rn the southeastern part of the quadrangle
this bed is 2 to 5 feet thick, including partings. Below is a section of the
bed at the Blair opening (No.  0).

section of Blai'r coal at Bla;ir opening near Ind;inn creek 3 miles aboae its
moutlt, No. ttO.

Shale.
Coal
Shale
Coal
Coal
Coal
Coal
Coal

( shaly )

( shaly )

t0
L2

3

I3

X't. in.
2

1l-/9

2Yz

5r/z
ll

18
I

Total lower bench.. 5 4

There are really two becls here, separated by 10 feet of shale, anrl it is
possible that the lower represents the bed describecl under the last head,
the situation being similar to that on South Fork of pound River between
Glady School and Donkey, as described on page 2?.

on the east side of rndian creek about half a mile due east of the Blair
opening, at location No. 41, the becl is B0 inches thick and consists of solid
coal. On McX'ali X'ork, at location No. 4p, the becl is much parted, as
shown below.

Bection of Blair coal on Mc&all Fork, No. Ip.
Shale (black at bottom). X't.

Coal
Parting
Coal
Clay
Coal
Bone
Coal

ln.
6

2
a

Clay (2 feet).
2 7l+
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On Nlullins Fork2r/z miles above its mouth, at No. 43, tlne bed has been

openecl ancl consists of 2 feet 2 inches of clean coal. On the head of Dotson

n'ork of Bowlecamp Creek (No. 4+) t'he bed is about 2 feet thick' On the

new \Yise-Clintwood road (No. 45) ihe followinq section was measurecl:

33
On the head of Dotson Fork of Birchfield Creek, at Nos. 46 and 47, the

Blair betl is much the same as at the Blair opening describecl on page 29-

Bection of Blair coal on th'e luead of Dotson Forlc, No. l$.
Shale.' X't. in.

C"oal (soft) 2

Clay 7

LI
2

8

Coal (hard) I

Section
Shale.

Coal
Clay
Coal

Bone
Coal

Slrale.

of Blair coal on tlte Wise-Clintwood' roa'd, Nq. l+5.

Ft. in.
I2
t6

7

( hard )

On Guests River just north of Lipps, at location I{o. 48, the bed is
? feet or rnore thick ancl made up of clean coal. (See section, p. 28.)

Clintwood, coal.-The Clintwood is a thick becl throughout the region

bounded roughly by Pound River and Birchfield and Indian creeks. It
extenils eastwardl to Clintwood, 2 miles east of this quadrangle, from which
it takes its narne. It persists as a thinner anrl partecl bed throughout the
rest of the quaclrangle where the rocks at its stratigraphic horizon have not
been crocletl. It is thickest on Georges and Lick forks, where it is matle up
of two or more benches of coal separated by clay partings, some of which
in places are 1 foot or more thick. In other parts of the quailrangle it
seems split into two distinct beds separated by a considerable thickness of
shale and sanalstone. Everywhere it holds a nearly uniform distance of
200 feet above the Gladeville sanclstone, and bver a large part of its area
it is overlain by a hard siliceous sanalstone by which its outcrops may be

recognizeil.
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The bed has been extensively prospected by the Clinchfield Coal Cor-
poration throughout the area of its best development. A few sections, out
of manS are given below to show its thickness and make-up: On the heacl
of Li'ck Fork, at No. 49, the bed is 15 feet thick, as shown belo.rv.

3l

Secti,on .of
Shale.

Coal and

Clintwood, coal bed, on haad of Li,ck Fork,

bone. . .

l{o.19.
X't. in.

l2
3Y2
1U^

lYz
J'/2
L12

L03/"

9Yz

o -/2

Ft. in.
8

o

3

Coal
Clay (average) ..... I
Coal B

Clay
Coal
Bone .

Coal

5 5V+

This appears to be about the maximum thickness of the bed. In thc'
region about the head of Georges Fork, on the south side, (No. 50), and on
the north side, (No. 51), the bed is very thick, as shown by the section$
below.

Becti,on of the Clintwood, cual on the head, of Georges Fork, south sid.e,

No. 50.
Shale.

Clay
Coal
Clay
Coal
Bone
Coal

Clay.

( dirty )

3

35
rk

. Total coal bed.... 6 lIy2

Section, of Clintwood, coal on, h,ead, of Georges Fodc, north, si,d,e, No. 51.

Shale. X't. in.
Coal I I
Clay. 3 6

Coal 2 3

Clay. 17
Coal 3 4

t25
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The clay partings at this point are a serious detriment to the value of

the bed.

On the head of Camp Creek three-fourths of a mile west of the quad-

rangle (No. 52), the section is similar to that at No. 51, but the bottom

bench is thicker.

Bectinn of Cli,ntwood, coal at t'h,e head' of Ca;mp Creek, No. 52.

Shale.
Coal
ClaY
Coal
Clay
Coal

I
2l
2

5

trt. in.
IO

I0 ll

On a small stream just east of Camp Creek, at location No. 53, tlie bed

is made up as follows:

of Clintwood coal ea"st of Camyt Creek, No. 53.

Coal

Ft. in.
IO
l0

l8

x't. ii.
T4
32

o

I
I

Clay
Coal
CIay
Coal
Clay
Coal
Clay.

1

52

On Pound Piiver L1/+ miles south of Phipps (No.5a) the bed is much

"deteriorated, as shown in the following section:

Becti,on of Cli,ntwood,b'ed' one and one-quarter miles south of Phipps, No. 5lt.

Bection

Sanclstone.

Shale.
Coal
ClaY
Coal
Clay
Coal
ClaY.

61

On McFaJi n'ork 3 miles east of Pound. (No. 55) the betl is in excellent

condition.

Yz
4

Yz

5
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Bection on, Mc?all Fork S miles east of Pound,, No. ES.

Sandstone (50 feet).
Coal
Bone
Clay
Coal
Clay.

6 llr/z

At this point the over$ing hard siliceous sandstone is immediately in
contact with the coal bed.

North of Birchfiekl creek, lt/2 to 2 miles west of the quadrangle, at
Nos. 56 and 5?, the becl is also in good condition anrl immecliately overlain
by sanclstone.

section of clintwood' coal north of Bi,rchf,etd, crceh, one and, one-half miles
west of qundrangle, No. 56.

Sandstone (40 feet).

oo

lVz
IYz
lYz
8

(5 feet).

X't. in.
4 lYz

22

Coal
Clay
Coal
Clay
Coal
Bone
Clay
Coal
Clay
Coal
Bone
Coal
Bone
Coal
Clay

in. X't.
eyz)
v2l 3

zyz)
Yz

2
4

6

5

2

ln.

ll1/z

I TVz

The bed at this point carries 4 feet of workable coal at the top, the rest
of it being practically worthless.

At ]ocation No. 5?, l/2 miles southwest of No. 56, the bed is B feet 10'
inches thick ancl has a clay roof anrl floor.

The clintwood bed shows its presence at a number of points in the
southeast corner of the quaclrangle south of Birchfielcl creek and on the,
heaclwaters of that stream, but no good exposures were found from which
its thickness and make-up could. be determined. rt rises to the top of the
ridges and knobs in the southeast corner.
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on the heacl of Indian creek it is mined at the Roberts bank (No. 58).

On the west side of Indian Creek 3 miles above its mouth (No' 59) ihe

bed lies close beneath iis heavy sanilstone and is much parted and about

worthless.

Eecti,on of clintwood, coal on Ind;i,an creek 3 miles aboue its mouth, No. 59.

Sandstone.
Coal
ClaY
Coal
Cla;'
Coal
ClaY
Cbal
CIay

Ft.
,.-r
I

ln.

I

Coal
Clay ( ?).

About 30 feet below the bed shown in the above section, is another bed

1 toot or more thick that may be a split from the Clintwoocl'

In all the region west of Inrlian creek and along Pound River south-

west of Pound. the bed is generally a little ovel 3 feet thick, including

partings, anal commonly hal a Z-fiot bench of solid coal. Just west of

Donkey, at No. 60, the Clintwootl shows the foliowing section:

Bection of Cli'ntwood, clat iust west of Donkey, No' 60'

Sanilstone.
Coal
Clay
Coal

s7

At this point the bed is in the bottom of the Pouncl syncline, here a nar-

row trough, whose southeast limb dips 30" NW'
A;t Dewey (No. 61) the becl is 29 inches thick, as follows:

Section of Ctintwood, coa,l at Deweg, No. 61'

3lz

t)

I

5

o

67/z

6

Ft. in.
I 11

10
10

Ft. in.
.).

3

I
q

11

:Sandstone.
'Coal

Sone
'Coal

Shale
Coal

23
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on the North Fork of pound River three-fourths of a mile northeast
of tr'lat Gap post office, at No. 6p, the crintwood bed has been opened and
is reported 18 inches to z feet thick, but it coukl not be seen. Near the
west margin of the quadrangre half a mile south of cumberland River, in
I(9ntucky, at No. 63, the clintwood bed has been opened and shows the
t'ollowing section :

Bection of clintwood, coar n'ear the west margin of the qrnd,rangre hatf a
nui,le sout'lt of Cumberland, Biaer, No. 63.

Shale.
Coal
Clay
Coal
Clay
Coal

Ft. in.
2

2

3

I
t7

' 31
At No. 64, half a mile east of No. 63, another opening revealed the

following section :

Section of ctintuood, coal hatf a, mile south of cumbedand, Riaer, near the

Clay (amount seen, I foot).

west bound,ary of the quad,rangle, No. 6!.
Ft. in.

i::::i::f 2

Sandstone.
Shale
Coal
Clay
Coal
Clay
Coal

2

2Yz

D

t/

e rt'a
on Guests River three-fourths of a mile north of Lipps post office, at

No. 65, the clintwood bed seems to be represented by two beds p0 feet apart
:and under he4vy siliceous sandstone, us slo*r, in the following section:

'section showi'ng the ctintwood, coars on Guest Eia,er near Lipps, No. 6s.

sanrrstone ' T't' in'

coar,upperb;;;; i;i..:. .. : .. .. ..... ....:..... 
t;

Shale and sandstone.
Coal I (rl
Clay I lower bench ( ?) {
Coal | |,L
Clay (3 feet).

20
I

I
t2

543
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The clintwood bed has been openetl at several points on the East

Branch of Guests River but is apparently thin and of little value'

The general chemical .o-po-rltion of the Olintwood coal was not well

determined because there was no opportonity to collect unweatherecl samples

for analysis within the quadrangle. Samples were collected from working

baaks at clintwood anil farther south and the analyses are published. in

the table (p. 54), Nos. 14?66 and 14?6?' llhese show a Yery clean antl

pure coal.

coal bed, at top of sand,stono aboae clintwood coal.-Locally a work-

able coal becl occurs at the top of the sa.nalstone above the clintwood coal.

Probably it is a persistent but generally thin bed, for ordinarily only shale

is seen for 200 feet above the sanclstone. The best. development of this

bed observed is on Mullins Fork at No. 66.

Section of coa,l bed' on the west sid,e of Mull'i'ns Fork, No' 66'

Coal
Cla.y

Coal

Ft. in.
6-+-

I
2

36

This bed show.s on the hilt tops near Hurricane post office on the new

Wise-Clintwoocl roacl, but no good section of it was obtained' It is also

exposecl on the roacl west of Flat Gap post ofnce near the west sicle of ths

quadrangle (No. 6?), where it is 2 feet thick'

Thin coal.-on the head of the North x'ork of Pound River about a

mile southwest of Flat Gap post office (No. 68) a coal about 150 feet above

the Clintwood and 1 foot thick has been dug on a small scale'

Bolling (,,Fiae-foot") coals.-Ihe names upper ancl Lower Bolling are

here 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 Bolling is 250 to

300 feet above the clintwood bed. The name is adopted because one oI

both beds are workecl by members of thd Botling family at several points

in the southwestern part of the quadrangle. The beds unclerlie an un-

broken area o{ about 25 squaxe miles il the quadrangle west of Guests

River and south of North tr'ork of Pound River. They also untlerlie an

extensive area in the Buck Knob region ancl a number of smaller areas on

the high knobs east of Indian creek ancl south of Georges creek. In these

areas east ancl northeast of Indian Creek the beils are in their best contlition-

on the summit at the head of Mill creek northeast of Pound (No. 69)

the Lower Bolling coal has the following section:
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Bection of Lower Boiling coar, on the summ,i,t at the h,eud, of Miil creerc
norfheast of pound,, No. 69.

Shale. X"t in.
Coal
Clay
Coal I

43
About 3 miles northeast of pouad (No- ?0) the upper Bolling betr is

as follows:

Section of Upper Boiling coal 3 miles north,east of pound,, No. ?0.
Saadgtoae.
shale (4 feet). x't' in'

Coal 
z

Bone .

Coal 
zClay .

3

I
I
I

The two coal becls are Z0 feet apart at this point.
Near the summit at the head of Georges X'ork (No. ?1)

both beds were open to inspection. The interval is 40 feet.

Coal

ltiorth of the head of McFall X'ork
were obtaiued.

46

prospects on

Bection of Bolling coals q,t summi,t at head, of Gaorges Fork, No. ?1.
Upper bed.

Shale.
Coal, clean
Clay.
Interval, 40 feet.

Shale.
Iower bed.

Coal, clean

f*". ,rl the following u'."tioou

Ft. in.
310
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r\ectiort ol Bolling c\a,ls north of the head, of McFall Fork, No. 72-

Upper bed.

Shale (5 feet).
Coal, clean .... '

CIay.
Interval, 40 feet.

Ft. in-

Lower betl.

Shale (4 feet).
Coal 34

3

lll,
7Yz

6a/z
a/z

t
3 4Vz

Bone .

Clay.

37

The Bolling coals are present anal one and perhaps both are of good

thickness on the high hill between Bowlecarnp and Birchfielcl creeks. one

of the trvo was measured at prospect pits on the south side, but the fieId

notes tlo not deeignate which bed.

ser,ti,otr, of ona of the Bo[ti,ng coa,ls on south si,rJ,e of hill between Bowlecamp

and' Birchfield cr'eeks, Nos' 73 und' 7Jt'

No. 73.

['oal
Clay.

Ft. in.
2g

Coal 54

These coals are present on the high hills between the heads of Indian

and. Birchfielcl creeks, probably on other knobs in the southeast corner

of the quaclrangle, and on the high knob between the two b'ranches of

Guests River southeast of Pinnacle Gap.

Between Inclian creek and Guests River in the Buck Knoh region one

or both of the coals is of good thickness except on the long spur north of

Buck Knob. Between Indian and Glady creeks (No. ?5) the beds are as

shown below.

Section of Bolti'ng coals betwaen Ind''iun and' Gtady Creeks, No' 75'
Upper betl.

No. 74.

Shale
Coal
Shale
Coal
Interval, 18 feet.

Shale. X"t'

CoaI

58
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Lower bed.
X't. in.

Shale.
Coal 3

Clay (5 inahes).

The upper becl shows shale and coal in the upper part, a feature that is
common in the beil farther west.

On the spur north of Buck Knob, at location No. ?6, a number of pits
on both beds show only 1 lo 2 feet of coal. This condition is shown in
the following sections, which may be regarded as typical for the locality.

Sections of Bolli,ng couls on spur north of Buck Knob, No. 76.

X't. in.
Coal (upper bed) .. lt
Interval, 18 feet.
Coal (lower bed) .. f 5

Cla.y.

A slight improvement is shown 1 mile northwest of the last locality
ancl 1 mile southeast of Dewey:

Bection of Bolling coals on point of sprr 1 mile southeq,st of Dawey, No. ?7.,

Sandstone. X't. in.
Coal, upper bed.... I 9
Interval, 23 feet.
Coal, lower bed.... 1 6-

South of Buck Knob the Uaper Bolling bed takes on a somewhat rasilv
and laminatecl character in its upper part, as shown by the following.
sections:

Sect'inn of Uplter Bolling coal one and, one-h,a"lf miles south.east of Bucb-
Knob. No.78.

39

Ft.
Coal, laminated thin pa.rtings of rash or mother of coal. . . . . I
Coal, laminated .... ........ 1

Clay
Coal
Clay and bone...
Coal
Clay and bone
Coal

ln.
6

2

3lz
I
l1/+
| 1/,,

2
Clay (2 feet).

36%
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Bection of tlpper Bolli,ng coal 2 mi,les southeast of Buck Knob, No. ?9.

Shale. Ft. ia.
Coal, laminatecl ..... I 3

Coal, soft shaly..
Coal, hard; bright.
Clay.

36

At ?0 feet below the Upper Boliing at this point is a betl, reported to
be 18 inches thick, which is probably the Lower Bolling with an enlargetl
interval between it ancl the Upper Bolling.

0n Guests River 2 miles north of Lipps (No. 80) the following section

was obtained:

Section of Upper Bolting bed, on Gu,asts Bi,aer 2 mi,les north of Lipps,
No. 80.

Shale coal, bone (2 feet).
Coal
ClaY
Coal
Clay
Bone .

Coal
Bone .

Coal
Clay.

5 try4

At river leveL at the mouth of Critical Fork (No. 81) a bed, apparently
the Lower Bolling, is opened under a heavy sandstone.

Section of the Lower (?) Bolling coal, om Guests Riaer at mouth of Crit'icol
Fork, No. 81.

Sandstone. Ft. in.
Bone, rash, and pyrite. 8

Coal, many thin partings and lenses of pyrite. 3 6

Ctay.

On Steve Horn Branch at the west base of Buck Knob the becls have the
following section:

Ft. in.
4

Yz
La/z

lYz
1U^

2 zvn
t

2TL
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Bection of Bolling coals at the west bose of Buclc Knob, No. gp.

Upper bed.

4L

Shale.
Coal
Shale
Coal
Bone
Coal

Shale.
I

Ft. in.
3

2
I r0y2

7/z

Interval (shale?), 20 feet.

Lower bed.

o1

.).

27/z

I
I
2

Coal
Clay
Coal
Clay
Coal

2 4Vz

on the upper courses of both North anrl south forks of pound River
the Boliing coals are of fair thickness and qualitg the upper being about 4
feet aarl the lower Zl2 f.eet thick.

At the place of J. E. Bolling,It/z miles west of Dewey (No. gB), both
beds are opened and haye the following section:

Upper bed.
Shale.

Coal
Bony coal
Coal

rnterval, 2o feet. 
3 11

Lower bed.
.Coal Z 6

Shale.

- At Beuben Bollingrs place, over 2 miles southwest of Dewey (No. g4),
the Upper Bolling bed. is worked. and is maale up as follows:

Ft. in.
2

.).

l9
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Bection of tlpper Botting coal a't Reuban Bolling's, I miles southwest of

DaweY, No. 8.L.

fAnalysis of sample from this bank is given in the table on p' 54' No' 15174']

Shale (8 feet). x't' in'

Coal, thin shale Parting' 4

ClaY 10

Coal. . | 6Yz

Clay
Coall

I
D

About a mile southwest of Flat Gap post of;frce, on the land of W' A'

Bolling (No. 85), both beds have been opened.

Becti,on of Botling clals a,t W- A. Bolling's, about 1 mite southwest 0f Fktt

Gap post office, No' 85.

UPPer bed. t

llnelucled in sample.

Shale,
Coal and bone...
ClaY

4 lY2

Ft. in.
4

Coal
Clay

o

16
Vz

| 71/zCoaI

Shale (15 feet).
Lower bed.

Coal, reportecl 3 feet, exPosed 2

on the west side of the quatlrangle 1 mile south of cumberland River

(No. 86) both becls have been openeal, but only the lower bed was accessible.

gect,i,on of the Bolti,ng coa,ls on the J. H. Mullen,estato on tho west si,d'e of

the qtnd,rangte 1 m'i,le south of Cu,rnberla'rbd Bi'aer, No' 86'

uPfer bed' 
!'t. in.

Coal, reported 3 feet or more; exposed " " " " I
rnterval' 3o feet' 

Lower becl.

Coall
Clay
CoaF
Cl.y
Coal'

Total lower Bolling. . . 47

23
2

16
4

4

'Included in sample for analysis No. 16173, p' 54.
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On Poweil Biver on the south margin of the quadrangle (No. 8?), a
bed believed to be one of the Boiling coals has been opened and shows the
following section:

Bection of one of the Bolling coals on Powell Ri,aar near ma,rgin of the,
qund,rangle, No. 8?.

Shale.
Coal
Clay
Coal

25
On account of their extent ancl comparative uniformity as workable

beds throughout the area, the Bolling coals must rank among the most
valuable coal beds of the Virginia part of the Pouncl quadrangle.

stand'iford, coals.-The BollinE coals are overlain bv p60 feet of barren
shale and sanclstone. 

' 
on the south I'ork of Pound Ri-r"" u thin coal becl

80 feet above the Bolling coal was seen at two points, but east of rnrlian
creek a fully exposed section extending 1d0 feet above the Bolling coals
is without coal, and no bed of value is known anywhere in the interval.

At ihe top of this baren group of shales and sanclstones are two coal
beds which are namecl the standiforcl coals from a man of that name, who
has worked both beds on the south x'ork of Pound. River. Thev are 20
feet apart ai the type locality and constitute a pair in all respects similar
to the Bolling coals. The standiforcl coals are present only in the Buck
Knob and Black Mountain regions west o{ Guests River, ancl their areal
'extent is therefore much less than that of the Bolling coals.

On the David Sturgill place, at the heacl of the South Fork of Cum-
berlanrl River (No.88), the Lower Standiford bed is worked. At this
bank the bed has a shale roof and clay floor anrl comprises 3 feet 2 inches
of clean coal. Its composition is shown in anaylsis No. 151?p of the
table (p. 54). A few rocls east of the Sturgill bank is a.n opening into the
Upper Stancliford bed (No. 89), in which the coal is Z f.egt6 inches thick
and has a sanclstone roof anrl clay floor. The beds here are about z0 feet
apart.

At the Standiford place on the South Fork of Pound River (No. 90),
the upper bed is opened on the east side antl the lower on the west sicle of
the valley. The lower becl at this point is clean coal 81 inches thick anct
has the section shown below:

Ft. in.
8
1

t8
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Secti,on of Upp'er Btand'i,foril coal at the Stand't'ford, placa on South Forlc

of Poumd, Riner, No. 90.
Shale (6 feet). Ft. in'

Coal .'.".'i.'' 2 2

Parting .....::::: .: ::: .::: :.::: . ..: ,k
Coal ILYv

Clay.
32

A bed cut on the new road north of Fox Gap, at an elevation o'f. 2,?3b

feet above the sea (No. 9L), is regarcletl as the Upper Standiforil- The

section is given below.

Section of Upper Stand,i,ford, coal, on new roail north, of For Gap,"No.91-

Shale.
Coal
ClaY

Si# ::::: :: :: : :: ::: :::: : . ::::: : : :

Shale, purple (3 feet).
Total goal bed.. .. 2 lL/z

The lower betl is not exposecl, though it may be present under cover'

The purple shale is significant, for it occurs below a coal at about the same

Ievel on the south sicle of X'ox Gap ancl serves to iclentify the bed with the

Upper Stantliforcl.
On the new road south of Fox Gap, at the foot of the hill (No. 92), the

Upper Stancliford is cut and is of good thickness.

Section of tlpper Btandiford, coal 'im neu road south of For Gap, No. 92-

Shale. X't. in.
Coal 2 4

Clay " 2

Coal I 4

310

This bed is also openecl on the old roarl less than a quarter of a mile

northeast of No. 92 and at that point has the purple shale beneath it as

it has at Station No. 91, just clescribed.

The rocks rise southeastward down Guests River ancl carry the outcrop

of the coal becls upward into the hillsitles, a fact which makes it probable

that ihe Standiford coals are among those prospected by the Clinchfielcl

coal corporation between the Low splint (Buck Knob) and Bolling coals

on the north antl south sides of Buck Knob.

Ft. in.
I

Lrk
t

o
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on critical Fork of Gumts River, at No. 98, two bed.s are exposed that
are regarilet[ as the stancliford coals, although on account of a rather
strong westwartl dip the distance between them seems greater than known
elsewhere.

section of Btand'iford, coals on criticat Fork of Guests Riaer. No.9s.
Upper bed.

Shale. Ft. in.
Bone . B
Coal z
Parting, clay, bone, and dirty coal.. .

Coal, clean. ........ B
Clay .

Coal

45
Clay.

Interval, 40-t- feet.

Lower bed.
Shale roof.

Coal (seen)

+c

2

o

2

2

Near the heacl of Powell River (No. 94) a becl regarded as one of the
Standiford coals is exposed in the stream:

Bection of one of Stand,i,ford, coal bed,s on branch tuea,r hea.d, of powelt
Eiaer, No. gJe.

Coal
Clay
Coal

Ft. in.
I

Yz

| 9Yz

I 1l

rt appears from the foregoing account that the standiford coals are
of 'workable thickness thro'ughout the Black Mountain and Buck I(nob
regions. They should also be present in Bowlecamp Knob near its summit.

Taggart coal.-.Lbout 80 feet above the stancriford coals is a bed known
in the region as the Taggart bed, which appears to be the same as the
Keokee bed of Kentucky reports. It has been extensively prospecterl by
the virginia coal and rron company on the head of Roarins I'ork of
Powell River, where it is 4 feet or more thick and varies frol a sorid
bed to a bed with a shale parting as much as 6 feet thick. A bed, sup-
posedly the Taggart, at one point on the South Fork of pound River (No.
95) has the following section:
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section of the Taggart coal bed on Bouth, Fork of Pound" Riuer, No. 95.

Shale. X't. in.

Coal, clean ...-.." 2 10

Shale 6

Coal, clean
Clay.

ll 4

on the hill south of critical Fork of Guests River (No. 96) the section

is as follows:

Sect'ion of I'aggart coa,l bed, orL'the hitt south of Criti'cal l'ork, No' 96'

Shale.
Bone
Coal
Clay
Coal

Clay. 2 2y,

on Porrell River, at Nos. 9? antl 98, the bed is in excellent conclition"

as shown by the following sections:

Secti'on of Taggurt coa,l on Powell Ri'uor, No' 97'
Earth. Ft' in'

Ooal
Bone ....
Coal I 5

4 4Vz

At Station 1{o. 98, about half a mile south of No. 9?, the follot'ing sec-

tion is exposed:

SeCtion of Taggart cotl'l 0n Pouell Riaer, No- 98'

CoaI

Ft. in.
,4D'

26

X't. in.

ll
2

I01./t

LYz

Shale l0
l0

o

40
36

10
I

Sandstone
Coal
Sandstone
CoaI. .

Shale and unexposed.......
Coal
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A few feet away the upper bed of the section at No. 98 is 4 feet b inches
thick and all coal. Probably the upper becl woulcl best be regarded as the
Taggart ancl the lower ones as betls not present in other sections or pres-
ent and not exposed.

on Roaring n'ork of PoweII River the following sections furnished by
the Virginia Coal and Iron Company have been selected frorn many as
being typical:

Section of raggart r:oal on Roaring Forb of pouelr Rit,er, Nos. g9 and 100.

No. 99.

Ft. in.
2TI
310
2

I
4

No. 100.
99

I't. in.
Shale.

Coal 4 2
Clay.

The section at No. 99 is similar to the section of the same bed in south
tr'ork of Pound River, No. 95.

on whitley Fork in the southwest corner of the quadrangle (No. 101)
the becl is 3? inches thick.

Low splint coal.-The name Low splint is applied by the virginia
coal and Iron company antl in reports of the Kentucky Geological sur-
vey to a coal becl 220 feet or so above the Taggart bed.

The Low splint bed is openecl at the George phillips place on south
tr'ork of Pound River (No. 10p), where it shows the following section:

Bect'ion of Low splint coal on George phiilips place on south Fork of
Pound, Riuer, I{o. 102.

47

Shale.
Coal
Shale
Coal
Shale
CoaI
Clay.

Shale.
CoaI
Clay
Coal
CIay.

In a ravine a short ilistance east of the new
(No. 103) a bed is opened that is identifiecl as the

roatl north
Low Splint.

x't.
I

ln.
I
LVz

6lz

29

of Fox Gap
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Bection of Low Spli,nt bed, east of new road, north of Fon Gap, No' 108'

X't. in.
a

24

Shale.
Coal
Bone
Coal
Clay
Coal,
Coal
ClaY
Coal

Clay.

Vz
Lk

3

t2

58

It is probable that a coal prospected on Buck Knob by the clinchfielcl

CoaI Corporation and calletl by it the Buck Knob is the Low Splini'
on the head of critical Fork (No. 104) a bed showing a top bench of 23

inches of coal with a reportetl thin parting ancl lower bench seems likely

to be the Low Splint.
The Low splint at an opening south of PoweII River (No. 1,05) shows

the following section:

' Bection of Low Splint coal south of Powell R'itter, No' 105'

This beil has been thoroughly prospected on Roaring Fork b;r the Yir-
ginia coal and Iron company and a few representatiYe sections are given

below. Nos. 106 to 109.

Sections of Low Splint bed, on Roaring Fork.

Shale.
Coal
Bone
Coal

\\rest side, No. 106.

Shale. n't.
Coal .. I
Shale .

East sicle of river, No. I08'

Shale. Ft' in.
Coal .. I I0
Shale . 7

Coal .. t
Shale . l0
Coal .. I

5

East side of river, No. 109.

Shale.
Coal .. 3 9

Shale.

Coal
Shale
Coal

in.
7

I
3

Ilead of river, No. 107, 
3 6

Shale.
Coal .. 2 I
Shale.
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Phillips coal.-at the head of south Fork of po'und River, near the
house of Ambrose Phillips, a coal bed, 260 feet above the Low sprint bed
and provisionally namerl the Phillips bed, has been opened. At the phil-
lips place (No. 110) it is reported to be a clean splint coar z feet 2 inches
thick. on the heacl of critical tr'ork of Guests River (No. 111) a bed
that has been opened and is reported 4 feet thick apd nearby is not fully
exposed but at least 2 feet thick, appears to be at the horizon of the phillips
coal. rt was not seen elsewhere. The phillips coal may be the same as
the Dean coal of the Kentucky Geological Survey reports.

coal 80 feet aboae the Phittips coal.-at the phillips place (No. 112)
occurs an 18-inch bed, 80 feet above the phillips coal, not observecl
elsewhere.

coal 915 f eet aboae the Phillips coar.-at the head of south Fork of
Pouncl River (No. 113) a berl is exposecl which is 215 fbet above the phil-
lips bed ancl which is marle up as follows:

Bection of coal bed, P1s feet aboae the phiilips bed, on the head, of Bouth
Fork of pound, Biuer, No. 113.

Shale.
Coal
Shale
Coal
CIay
Coal

Clay.
4l

A bed regarcled as the sarne as that at No. 113 is exposed on the head
of Critical Fork (No. 114) and shows the following section:

Bection of coal bed a.t head, of Cri,ticat Fork, No. 11!.
Sandstone. Ft. in.

Coal | 2
Clay . z
Coal, hard 2

34
Pard'ee (Li"rnestone or Parsons) coal.-The pardee coal bed takes its

name from the Pardee mine, iust off the southwest corner of the quad-
rangle. lt is called the Limestone bed in reports of the Kentucky
Geological survey because of the occurrence of a persistent ]imestone 50
to 100 feet above it to the west o{ this quarlrangle, in Kentucky. rt is
also called the Parsons bed by the virginia coal and rron company.

Ft. in.
l4

6
6
I

r7
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The Pardee bed is 385 feet above the Low splint bed. It is ? to 10

feet thick rvhere unbroken by partings, but it varies greatly within short

distances owing to the occurrence of partings of clay or shale which in

places reach a thickness of several feet. It underlies only a small area

near the top of Black Mountain. It is mined at the Partlee mine ancl has

been very thoroughly prospecterl around. the heacl of Roaring x'ork by the

Yirginia coal and Iron Company. A rneasurement of the bed obtained on

South Fork of Pound River (No. 115) is as follows:

Bection of Pard,ee coal on South Forlc of Pound' Biuer, No' 115'

Coal
Clay
Coal
CIay
Coal
Clay
Coal
Clay
Coal
Clay
Coal
Clay
Coal

Ft. in,
16

6 lIy2

The following sections around the head of Roaring Fork have been

selected from those furnished by the virginia coal ancl Iron company.

Sections of Pard'ee coal arounil t'h'e head of Roaring Fork'

|Yz
TI

Yz
I

o

Yz
r/z

+

I
L lYz

2

II

No. 116, between Roaring X'ork and
Powell River.

No. 117, head of Osborne Fork.

Shale. Ft.
CoaI 4

Shale . I
Coal 4

Shale.

Shale. X't.

Coal 2

Shale . ..... 12

Coal I
Shale . ... .. 20

Coal I

rn.
1

.).

ln.

910



COALS OF THE WISE FORMATION. 51

No. ll8, head of Straight X'ork.

Shale. X't. in.
Coal 6 6

Shale.

No. lI9, west side of Straight X'ork.

No. lI9/2, ridge between Whitley and
Roarins forks.

Shale.
Coal
Shale
Coal
Shale
Coal
Shale
Coal

Shale,
Coal
Shale
Coal
Shale
Coal
Shale
Coal
Shale
Coal
Shale
Coal
Slate
Coal

Shale.
I

X't. in.
6

5Yz

3 tIy2
2

16
37
36

I
2

Ft. in.
46

t7

.)i

Yz

6

5

I

4YzII

5

lYz
I
a

45

those fur-
extensive

The three
1,000 feet

lYz

The Pardee coal is rather hard and of the composition common to the
Virginia and eastern Kentucky coals, as shown by ihe analysis, No. 1b0g9
of the table on p. 54.

High Bplint coa,l.-Practically 400 feet above the pardee bed is the
High Splint bed, well known to the west of this region in Kentucky. rt is
a genuine splint coal 4 to E feet thick underlying a small area near the
top of Black Mountain. on the north sicle of Black Mountain at the
head of south Fork of Pouncl River (No. 120) the following sectiod was
obtained:

Bection of High Bplint coa,l at the head, of Bouth Forlc of pounil, Riaer,
No. 120.

x't.

I

ln.
4

I

Sandstone.
Coal
Bone
Coal

The following sections (Nos. 121 to 1p3) are taken from
nished by the Virginia Coal antl Iron Company, obtainecl by
prospecting arouncl the head of Roaring Fork of powell River.
sections given under No. 12? were taken within a distance of
anal sho'w exceptional variation.
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Becti,ons of the High Bptint coal around, the head of Roaring Fork of
Powell B'i"aer.

No. l2I, on point of riclge between Powell antl Roaring forks'

Shale.
Coal
Shale
Coal

No. 122, head of Osborne Fork.

Ft. in.
24

2

6

ShpIe.
Coal
Shale
CoaI
Shale
Coal

Shale.

Ft. in. Shale.
L 2 Coal
| 2 Shale

2 Coal
9Vz Shale.

110

Ft. in.
110
4g
1g

Shale.
("oal

Shale.

Ft. in.
45

5 lVz

No. 123, ridge between Straight Fork and Cumberland

Shale.

River.

Ft. ln,
5Coal 4

Shale.

This bed appears to be of excellent quality and is said to burn very

freely. No samples of unweathered coal could' be had for analysis' Ex-

cept for the local inegularity shown by the three sections of No. 12? the

bed is very uniform in thickness ancl make-up, maintaining a gcneral

thickness of 4 to 412 feet all around the head of Roaring Fork. At only

one point does it fall as low as 3 feet 4 inches except at the extreme south-

east, where it thins and is much parted, as shown by section 121'

coals aboae the High Bpli,nt bed,.-on Black Mountain at two points,

at least, coal was seen above the High splint bed, but the beds weie not

exposed anal no information was obtained about their thickness oI chafactel.

CHEMICAI, COMPOSITION OF THE COALS.

In the subjoinecl table of analyses is shown the chemical composition of

some of the coal beds of the region. But a small number of samples rvas

taken because, owing to the scarcity of rleep mines, there are very few oppor-

tunities for obtaining fresh unweathereal coal. Most of the samples from

local mines are probably somewhat affected by weathering. Ilowever, the

composition of such samples approximates that of fresh coal closely enough

for rough comparisons.
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The samples were collected as follows: From the fresh face of the bed,
o a face as nearly fresh as coukl be had, a uniform cut was made from top
to bottom of sufficient size to yielil 5 pounds to the foot after rejecting all
partings that would not be included in the coal as marketed. This coal
was pulverized and quartered down in the mine until sufficient coal of a
size that would pass through a t/2-inch mesh remained to fill a p-quart
galvanizeil can. This was sealed with aclhesive tape and mailed to the
laboratory for analysis.

The coals of this quadrangle are all bitumino'us and in composition are
comparable to the coals of the east side of the Appalachian field from
Russell countS virginia, to Alabama, exclusive of Lookout Mountain:
samples from Russell, Dickensoq wise, and Lee counties, virginia, ancr
those of eastern Kentucky run close together in average composition. Al1
the samples from the Pound quadrangle are low in sulphur ancl moisture,
.and all but those from the Pardee anrl Bolling beds are notably low in ash.
A large number of locality samples is, however, needed to give more satis-
factory data. rt shoultl be added that the calorific determinations, basecl
on samples from country banks or, in some cases, probably on weathered
'samples, are to be regarded as not showing the full heat value of the fuels.

The coals of this quadrangle alr difier from the coals of the pocahontas
region in respect to content of volatile hydrocarbons and. fixed carbon. The
Pocahontas coals, generally having less than p0 per cent volatile and more
than 70 per cent fixed carbon, are classed with the semibituminous coals
like those of the clearfeld district of pennsylvania. on the other hand,
the coals rlescribeil in the precerling pages contain over 30 per cent of
volatile matter. The high volatile content of the coals of the pound quad-
rangle invites consicleration. of by-product processes in cokins.

The coals of this region are suitable for any of the rr.i to which the
coals south of the Pocahontas region (except the semibituminous coal of
Lookout Mountain in Georgia and Alabama) are put-for domestic use,
including the grate, for the generation of steam, ior coke and gas_anil
they will probably compare favorably with most of the coal miriecl for such
uses in the southern Appalachian field..

Their coking qualities are mosily unknown. The rmboden bed at
'stonega, southwest of the Pound quadrangre, is regarcred as one of the best
coking coals of the country. This bert is supposecl to be the same as the
Edwards becl in the Norton formation. The Glamorgan coal minecl at Gla-
morgan makes goocl coke, into which the output of the mine is largely
convertecl- rt is quite probable that some of the other Norton coals also
possess goocl coking qualities.
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AMOUNT OF ULTIMATELY AVAII,ABLE COAI.

. MINING CONI}ITIONS.

The coal beds of the region are nearly flat or gently inclineil. Irevel
haulways are possible throughout the field, permitting the use of electric'
haulage. It seems likely that all the becls of the Wise formation can be
reacheil by drift mines, but it will be necessary to shaft for the coals of
the Norton anrl Lee forrnations. In general the berls have a good roof.
Such mines as have been openecl appear to be free from gas or water in
troublesome quantities.

The country has an abundant supply of mine timber, anrl the water
supply for steam anrl other purposes will probably always be ample. The-
construction of railroad.s for transportation will be the most expensive factor.
in mining enterprises. That subject has been discussed on page 4.

AMOUNT OF i]LTIMATELY AVAIf,ABLE COAI.

The amount of ultimately available coal has been computed with ths
results shown in the following table:

Amount of auai,lable coal in the Pound, Quad,rangle, Virgini,a.

Di).

Bed Thickness

7',-10"

z',- 0"
t'- 0"
z',- 0"
?',- 2"
4'- 0"
3'- 0"
z',- 6"
g',- 4n
2'- A',

g',- 8u
z',- 8uz',- 6"

z',- O"

Area in
square
miles

1.60
4.80
6.67
8.17
9.62

t3.92
r7. r9
20.15
20.L5
39. l9
39. t9
75.92
17.91
58 .00
9r.29
99. 6t
59.80
49.20

t37 .72
r37 .72

7,o6o,ooo
4r,470,00o
15,130,000
9,520,000

22,160,000
50,930,000
79,210,000
69,640,000
58,000,000

r50,300,000
105,200,000
r74,900,000
149,580,000
2451200,000
279,760,000
285,700,000
179,100,000
I 13,350,000

'Ionnage II,152,000 tons.
per sq. mile for each
foot in thickness of'
coal.l

Total Wise.
Norton
Lee

2,136,080,000
1,137,550,000
I,162,920,000

Grand total 4,436,550,000
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In the above table the results are given to the nearest 10,000 tons'

The minimum thickness of a coal bed considered as ultimately minable

in a commercial sense is 14 inches ancl the maximum depth for that thick-

ness is taken at 1,?00 feet. on this basis the comparatively meager data

for the Norton ancl l:ee formations in Virginia indicate a total thickness of

7 feet 2 inches in the former and ? feet +.inches in the latter. That is the

amount of coal fulfilling the conditions of depth and thickness stateil above

equals a single bed ? feet 2 inches thick in the Norton and ? feet 4 inches

in tire Lee and having an areal extent equal to the mean area underlain by

those {ormations.
The average thickness of the High Splint, Partlee, Low Splint, Taggart,

Bolling, Clintwood (where ? feet 3 inches thick), and Glamorgan (where

2 feet ? inches) is based on an aclequate number of detailecl measurements

and can be accepted as reliable. The thickness in the case of the other

beds is less reliable.
Beds other than those estimated were seen at one or a YeIy few points

of which so little is known that they were left out in this computation antl

this fact together with the fact that the beds estimatetl are as likely to
.average somewhat thicker as they are to be thinner supports conficlence in
the belief that the total estimaterl tonnage, enormous though it be, tloes

not exceeil the actual amount of ultimately minable coal in the Pountl

Quadrangle.

DEVEf,OPMENTS.

The region is almost entirely undeveloperl, only the Glamorgan mine

being operatecl on a commercial scale. Ilere and there a local mine sup-

plies the surrounding neighborhood. Ilowever, most of the best coal lancl

is in the possession of large coal companies, the coal resources have been

ascertainecl by thorough prospecting, ancl developments on a large scale may

be expected in the near future.

SUMMARY.

It was ascertainecl by this suryey that the maximum thickness of the

.coal-bearing rocks of the area is 4,800 feet. This thickness is attained' in

Black Mountain ancl is probably the maximum thickness for the coal

measures of the Appalachian coal fre1cl outside of the Coosa ancl Cahaba

coal fields of Alabama.
The coal resources of the lower 2,000 feet of these rocks coulcl not be

thoroughly investigatetl, but it is known from borings anal scattered



SUMMARY. 5ry'

exposures of coal beds on the outcrops of these rocks that there are a clozen
becls or so, 14 inches to 4 feet thick, at depths of less than 2,000 feet, the
coal in all of which is to be considerecl ultimatety available. In the upper
2,800 feet of the coal rocks there are 16 coal beds from 18 inches to 10 feet
thick, all but one of which is known to be z7/z feet or more thick over large
areas. The areal extent of the individual beds varies from 2 or B square
miles to 100 square miles or so, the extent depending on variation in
thickness of the beds and their position in the hills. The totai amount of'
ultimately available coal is computed to he 4,ZgE,ZlZ,gIZ short tons. The
coal of the region is all bituminous, has the same range of composition,.
and is suitable for the same uses as the coal of the Appalachian field south
of the Pocahontas region, except that of Lookout Mountain in Georgia
ancl Alabama. The region is as yet without adequate railroad facilities.

The rocks a^re in general nearly flat, and all coal beds that outcrop can
be expioiterl by drift mines. The beds generally have a strong roof anil
stable floor. There is no reason to expect trouble from gas or water. Tim-
ber antl water for mining purposes are abunclant. Mining conditions there-
fore seem highly favorable and the region shoukl, with development, become,
one of the principal coal-producing centers of the central Appalachiarr
eoal fielcl.



INDEX
Accessibility of region, 4, 5.
Amount of ultimately available coal, 55-

56.
Analvses of coals, 54.
Ande'rson formation, correlation with, 15.
Anticline, Buck Knob, description of, 16.
Area of Pouncl Quadraugle, 3'

-Available coal, tonna'ge of, 55.
Baltimore and Ohio R"ailroad, proximity

to, 5.
Banner coal, Lower, in drill hole on

Birchffeld Creek,20.
position in Norton formation, 8.

Upper, doubtful presence of, 8.
equivalent of, 20.

Bearwbllow conglomerate, correlation
with, 8, 16.'Birchffeld Creek, coal in drill hole on, 20.

coal on, 24,33,38.
coal on head of Dotson X'ork of, 28,

30.
reference to, 4.

Black Mountain, tlescriPtion of, 3.
Black Mountain, section of Pennsyl-

vanian, 6.
Black shale, Chattanooga, 5.
Blair coal, at heail of Dotson X'ork of

Bowleca,mP Creek, 30'
deseription of, 10.
on east sitle of Inalian Creek, 29.

Blair coal, on Guests River, 30.
on McX'all X'ork, 29.
on Mullins I'ork, 30.
section at Blair oPening, 29.

on head of Dotson Foik of Birchfield
Creek, 30.

on Wise-Clintwood road, 30.
Bolling coal becls, reference to, 6.

at hiad of BowlecamP Creek, 38.
at head of India.n Creek, 38'
description of, 11, 36'
on Biichfield Creek, 38.
on Bowlecamp Creek, 38.
on Buck Knob. 39.
on North Fork of Pouncl River, 41.
on South Fork of Pountl River, 41.
section at head of McX'all Branch, 38.

at head of Georges X'ork, 37.
at J. E. Bolling's, 41.
at W. A. Bolling's' 42.
at west base of Buck Knob' 41.
,of, between Indian and Glatly creeks,

38.

of one of, 38.
one mile southeast of DeweY, 39'
on estate of J. H. Mullen, 42.
on Powell River, 43'
on spur north of Buck Knob, 39.
southeast of Pinnacle GaP, 38.

Bolling coal, Lower, section at head of
fuill creek, 37.

section at mouth of Critical Fork,
40.

Upner. section at Reuben Bolling's, 42'
on Guests River, 40.
one and one-half miles southeast of

Buck Knob, 39.
two miles southeast of Buck Knob,

40.
three miles northeast of Pound, 37.

Bolling, J. E., Reuben, W. A., coal at
place of, 41.

Bowlecamp Creek' coal on,38.
Dotson X'ork of, 28, 30'
forks of,24,26.

Bowleca.mp Knob, descriPtion of, 3.

"Breaks oi Sanc[52," location of, 7.
Breathitt formation, correlation with' 15.
Briceville quadrangle, reference to, 15.

Briceville shale, correlation with' 15.
Brvson formation, correlation with, 15'

Butk Knob anticline, description of, 16'
Buck Knob, eoal I7/2 miles southeast of,

39.
2 miles southeast of, 40.

coals at west base of, 41.
on, 39.
on sPur north of, 39.
desciiption of, 3.

Carrp Creek, eoal on, 26, 32-
east of, 32.

Carboniferous system, description of' 5'
Oatron formation, correlation with, 15'
Chattanoosa black shale, 5.

ihemical iomposition of the coals, 52-54'
Clark formatibn, correlation with' 14'

Clinchfielil Coal' Corporation, coal pros-
pectetl bY, 44.

data, contributetl bY, I'
reference to, 48.

Clintwootl coai, along Pound River, 34'
at top of sandstones above, 36'
description of, 10, 30.
three-iourttts of'a mile northeast of

T'lat GaP Post office, 35'
on East Braici of Guests River, 36'

58
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on Indian Creek,34.
section at Dewey, 34.

at head of Camp Creek, 32.
east of Camp Creek, 32.
just west of Donkey, 34.
one-half mile south of Cumberland

River, 35.
one and one-fourth miles south of

Phipps, 32.
north of Birchfield tJreek, 33.
on head of Lick Fork, 31.
on Indian Creek, 34.
on Metr'all Fork, 33.
shorving on Guests River, 85.

sections on head of Georges Fork, 31.
Clintwood-Wise road, coal on, 22,23, 26,

28, 30.
Coal, amount ultimately available, 55.

bed at top of sandstone above Clint-
woorl coal, 36.

50 to 70 feet above Gladeville sancl-
stone, 28.

80 feet above Phillips coal,49.
215 feet above Phillips coal, section on

Critical X'ork, 49.
section on South X'ork, 49.

"Coal Measures," see Pennsylvanian se-
ries, 5.

Coals above High Splint bed,52.
Coking qualities of Norton coals, 53.
Composition (ehemical) of the coals, 52-

54.
'Corbin conglomerate lentil, correlation

with, 14.
'Correlation of coals of Norton, 8-9.
Correlation, general, 13.
Cranes Nesr River, coal 2 miles south of,

22.
'Critical X'ork, coal on, 40, 45, 48, 49.
Cumberlancl River, coal one-half mile

south of, 35.
coal on, 21.

Cumberlanrl Valley road, coal on, 21.
Dean coal, correlation with, 49.
Description, detailed, of coal beds, 17-52.
Development, l, 56.
Devonian system, description of, 5.
Dewey, eoal aL,34.

coal in vicinity of,26.
coal three-fourths of a mile north of,

26.
coal one mile southeast of, 39.
one ancl one-half miles west of, 41.

Diamond-drill boring No. l, depth anrl lo-
cation oi, 6.

Dismal formation, correlation with, 15.
Dissection by streams, 3.
Donkey, coal just rvest of, 34.

coal two miles southwest of, 22.
coal west of, 21.

Dotson Creek, coal on, 23.
Dotson X'ork of Birchfiekl Creek; coal on,

28, 30.
Dotson Fork of Bowlecamp Creek, coal

on, 28, 30.
Dotson sanclstone, eorrelation with, 14.
Drainage, description of, 34.
East Branch or Guests River, coal on, 36.
Edwards coal, coking qualities of, 53.

correlation with, 20.
Edwards horizon, coals at, 21.
Edwards-fmboden horizon, position of in

Norton formation, 9.
tr'ault, Pine Mountairl description of, 16.
X'ern pinnules, occurrence of, 19.

"Five-foot" coal, see Bolling coals, de-
scription of, ll, 36.

Flat Gap post office, coal about I mile
southwest of, 42.

coal three-fourths of a mile northwest
of. 35.

on road west of, 36.
Flat Gap, coal one-half mile west of, 21.
Fox Gap, coal on road north of,44,48.

eoal south of, 44.
Geologic structure, description of, 15-17.
Georges Fork, coal on,25,31, 37.
Gladeville sanclstone, coal 50 to 70 feet

above, 26.
eorrelation of, 14.
description of, 9.

Clad.v Creek, coals on, 38.
Glad;r school, coal al',26.
Gla.morgan coal, coking qualities of, 53.

description of, I0.
in vicinity ot Kilgores, 24.
on Birchfield Creek, 23.
on forks of Bowleca.mp Creek, 23.
on North Fork of Pound River, 26.
on Wise-Clintwood road, 23.
section north of Pound River, 25.
section on Ca,mp Branch, 25.

Georges X'ork, 25.
Indian Creek, 24.
Mill Creek. 25.
in Glamorgan mine, 23.
near head of Dotson Fork of Bowle-

camp Creek, 24.
Glamorgan mine, section of coal in, 23.
Glamorgan, Va., Glamorgan coal mined

at, 10.
Gra.inger shale, description of, 5.
Guests River, coal on,26, 30, 40.

coal on East Branch of, 35.
near Lipps, 36.
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Guests River road, section showing coal
beds on, 28.

Hance formation, correlation with, 15.

Ilarlan sandstone, correlation of, 15.
description of, 13.
section of, 6.

Hiqnite formation, correlation with, 15.
Ilu-rricane post office, coal nea,r, 36.
Imboden coa,l, see Edwartls coal, 20.
Imboden horizon, see Edwartls horizon,

coals at, 20.
Indian Creek, coal near, at Blair open-

ing, 29.
coal on, 24,29,34.
coals at head of, 38.

Indian Creek syncline, description of, 16.
Introcluction, 1-3.
Jawbone coal bed, position in Norton for-

mation, 8.
Kanawha formation, correlation with, 15.
Kentucky Geological Survey, re{erence to,

47,49.
I(ilgores, coa.l in vicinity of, 24.
Lee formation, coals of, 6-l ' 17.

correlation of, 14.
description ot,6,7.
section of, 6.

Lick X'ork, coal on, 31.
Limestone coal, see Parclee coal, descrip-

tion of, 12, 49.
Limestone, Newman, clescription of, 6.

reference b, 5.
Lipps, coal at, 29.
Iookout formation, correlation with' 14.
Lykens coal, beds Nos. 2 and 3, 15.

"Lykens No. 4" coal, reference to, 14.
Map, key, 2.
McX'a.lI X'ork, coals on, 29, 32, 37.
Mill Creek, coal on, 25, 36.
Mingo formation, comelation with, 14, 15.
Mining conalitions, 55.
Missisiippian series, alescription of, 5-6.
Mullen, J. H., coal on estate of, 42.
Mullins Fork, coal on, 27, 30, 36.
Newman limestone, description of, 5.
North X'ork of Pound River, coal on, 26,

36, 41.
Norton formation, coals of, coking quali-

ties of, 53.
correlation of. 8.
ilescription of, 19.

correlation of, 14.
descrintion of. 8.
thickriess of coals of, 8.

Nuttall sandstone lentil, correlationwith,
t4.

Osborne Gap, coals south of, 20.
Pardee coal, description oI, 12,49.

section on South Fork of Pouncl River'
49.

sections around head of Roaring X'ork,
50.

Partlee, Pardee coal mined at' 12.

Pa,rsons coal, see Pardee coal, description
of. 12. 49.

Penninqton shale, description of, 5.

Pennsylvanian series, Black Mountain
section of, 6.

description of, 6.
Phillips'coal, description o1, 12, 49.
Phillibs, George, coal on ptace of, 47.

Phippi,'coal lI miles south of, 32.

Pini Creek, coals on. 20.
Pine Mouniain fault, description of, 16'

Pine Mountain, clescriPtion of, 3.
Pinnacle Gap, coals southea,st of, 38'
Poca.hontas iormation, correlation with,'

t4, 18.
Possibilities of fleld, 56.
Pottsville group, description of, l3'
Pound. coaf 3 ririles northeast of, 37'
Pound GaP roatl, coal section on, 18'

Pouncl quadrangle, area, or, 2.

bounclaries of, 2'
location of, I.

Pound River, coal along,25,34'
descriotion of, 4.

Pound svneline, description of' 16'

Powell River, eoal on. 43. 45. 46, 47'.48' 
-

iutpfe *n"t" below Upper Stancliforcl
-eoal, 44.

Quinnim'ont formation, correlation with,'
14.

Raieieh formation, correlation with' 14'

nateiitt sanclstone, position in Pottsville'

n.9J"1lpia*B;, see Pennington shale, de'

scription of, 6.

"dJ'winds,'; see Grainger shale, cle-

scription of, 6.
RoariiE Fork, coal on, 47, 48,50-51' - -
Rockcaitle conglomerate, reference to' ro'
noU"tt* bank,"Clintwootl coal minetl at''

34.
RumleY Creek, coal on, 2o'
Sampling, method of, 53'
Scoti tor--atlon, correlation with' 15'

S"q"ovuh formation, correlation with, 15'

Sui"uii io.*ution, correlation with' 14,,15'

SfroJ, *iaow, coal beds on pl-acg of,27.',
Sharon conglomerate, correlaoron wrtrn'

14.
Slater sandstone, correlation with, 14'

South Fork of Pound River, coals olr,?.6,
27. 41. 44, 46, 47, 49' 50, 5l-

section showing coals on,27'
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Splint coal, Ifigh, description of. lB, 51.
section at lead of South Fork, 51.
seetions around hcad of Roaring

Fork, 52.
Low. description of, I2.

on Critical Fork, 48.
section north of Fox Gap. 48.

on George Phillips pliee,47.
on Roaring Fork, 48.
south of Powell River. 48.

Standiford coal, Lower, worked at David
Sturgill's place, 43.

Upper. opening at David Sturgill's
plaee, 43.

section at Standiford place.44.
north of Fox Gap, 44.-
south of X'ox Gap. 44.

section near head of Powell River. 4b.
Staudiford coals, description of. ll, 48.

section on Critical X'6rk, 45.'
Standiford place, coal at, 48.
Stratigraphy, general description, 5-15.
Streams, dissection bv, 3.
Sturgill. David. coal at place of, 44.
Sturgill, Tra. eoal uorked on place of. 20.
Summar.y, 17, 56.
Syncline, T,ndian Creek, description of,16.

Pound, description of, 16. -

Taggart coal, description of, ll-12, 46.
section on Critical X'ork. 46.

Powell River, 46.
Roaring tr'ork of Powell River, 47.
South T'ork of Pound River, 46. 47.

thickness on Whitley nork, 42.
'Iellowa formation, correlation with, tb.
Thurmond formation, correlation with,

14.
Topography, description of, 3-5.
Virginia Coal and Iron Company, data

contributed by, 2.
reference to, 47, 48, 49.
sections furnished by, 47, 50, 51.

Walden sandstone, reference to, 14.
Wartburg sandstone, correlation with, 14,

15.
Wartburg (Tenn.) quadrangle, reference

to,14.
Welch formation, correlation with, 14.
White, David, cited on correlation, 13, 14.
Whitle.v Fork. coal on, 47.
Widow Kennedy coal bed, position in

Norton formation, 8.
Wise-Clintwood road, coal on, 22, 23, 26,

28, 30.
Wise formation, eoals ot. 22-23.

correlation of, 15.
description of, 9-13.

Wise, Va., Yellow Creek bed mined east
of, 9.

Yellow Creek coal, mined at Wise, Va.,9.
on Cumberland Va,lley road, 21.
section one-half mile west of X'lat Gap,

2t.
two miles southwest of Donkey, 22.

stratigraphie position of, 9.






