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550-670
Bluestone Formation

Tallery Sandstone Sandstome, light-gray, fine- to medium-grained, quartzose, locally conglomeratic at base; upper 30
Member 40~150 to 40 feet moderate-yellowish-brown, very-fine-grained; forms cliffs in the “Nettle Patch.”

Shale, siltstone, sandstone, and limestone. Shale and siltstone, light-gray, grayish-red, and greenish-
gray, laminated to very-thin-bedded. Sandstone, pale-yellowish-brown, fine-grained, thin- to me-
dium-bedided. Little Stone Gap Member, argillaceous limestone or calcareous shale, gray to brown-
ish-gray, fossiliferous.
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Hinton Formation

Sandstomne, light- to medium-gray, fine- to medium-grained, thick-bedded, partly tabular-planar or
200-250 trough crross-bedded, locally with abundant small shale clasts; sandstone occurs as lenticular units
separated by gray, clay shale beds.
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Bluefield Formation
660 Shale, mwdstone, siltstone, sandstone, and limestone. Shale, mudstone, and siltstone, light- to dark-
gray, weathers light-olive-brown to pale-reddish-brown, beds with abundant brachiopods and bry-
ozoans neear middle of formation. Sandstone, gray, very-fine-grained, as thin interbeds in upper
one-thirdl of the formation. Limestone, dark-gray to greenish-gray, argillaceous micrite as thin
interbedss in lower two-thirds of formation.
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550+ Limestone, medium-gray, thick-bedded, biomicritic, commonly oolitic and peloidal with abundant
B fossil fraggments; thin zones and irregular laminations of greenish to pinkish, argillaceous to silty
limestone:. Red calcareous shale bed, 10-feet thick, about 170 feet above base. Dark-gray to grayish-
red chert nodules present in a few beds and abundant in lower 40 feet. Thin, light-gray dolomite
beds at the top of the lowest chert zone.

Greenbrier Limestone

(DUNGANNON)

(EAST STONE GAP)

s

Mudstone, siltstone, and sandstone. Upper 50 feet, siltstone and mudstone, dark-red to dark-
greenish-gray, weathers grayish-red, thin- to thick-bedded. Very-fine-grained sandstone and silt-
300~350 stone in ujpper half of unit. Lower half, mudstone, light- to medium-gray to greenish-gray, weathers
moderate-olive-brown, several zones of marine fossils, rare plant fossil fragments, and rare, thin
beds of coarse-grained sandstone.

Maccrady and

Price Formations,
undivided

LOWER

Big Stone Gap Member SR G-500 Shale, dark-gray to black.

Siltstone, shale, sandstone. Upper third, light-gray, thin-bedded siltstone and shale and minor very-
fine-grained sandstone. Middle third, medium-gray shale. Lower third, light-gray, medium- to thick-
bedded siltstone.

Berea beds 90-100
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GEOLOGY OF THE WISE QUADRANGLE AND THE COAL-BEARING PORTION
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CROSS SECTION DESIGN

1. No vertical exaggeration.

2. Subsurface units interpreted from drill hole data.

3. Thickness of coal beds and surface deposits are diagrammatic.

PIGEON CREEK FLEXURE

INTRODUCTION

Wise and Fort Blackmore quadrangles are located in
central Wise County and northern Scott County, Virginia.
Approximately 83 square miles of mapped area include all
of Wise quadrangle and the northern two-fifths of Fort
Blackmore quadrangle. This area is in the Appalachian
Plateaus physiographic province and the Appalachian
coal basin except for that portion south of Stone Mountain,
which is in the Valley and Ridge physiographic province.

Geologic mapping was conducted between November
1984 and April 1987. Several major modifications to pre-
vious mapping (Eby, 1923) include: 1) the north-south
trending Glamorgan fault system; 2) the lateral transi-
tion, east of Ramsey, of the Bee Rock and Hensley mem-
bers of the Lee Formation eastward into the McClure
Sandstone Member and lower portion of the Norton For-
mation (Figure 1); and 3) recognition of Mississippian-age
rocks in the Nettle Patch area south of Ramsey.

RAMSEY TACOMA
WEST EAST

—— ——————————— Upper Banner coal] ——w |

?=—— = —— —Lower Banner cool ———————————

McClure Sandstone Member
Raven coal

NORTON FORMATION

LEE FORMATION | NORTON FORMATION

ddlesboro Membe

LEE
FORM.

Figure 1. Generalized stratigraphic cross section showing the
facies change from the quartzose Bee Rock Sandstone Member
of the Lee Formation to the feldspathic McClure Sandstone
Member of the Norton Formation within Wise Quadrangle.

STRUCTURE

Rocks in the mapped area lie entirely on the Pine Moun-
tain fault block which was thrust northwestward, folded
and faulted during the Alleghenian orogeny. Major folds
on the fault block in the mapped area are, from south to
north: 1) the Stone Mountain syncline, a sharply asym-
metric, northeastward plunging, appressed fold with a
broad (up to 1.5 miles wide) overturned east limb; 2) the
Powell Valley anticline, a broad crested, gently northeast-
ward plunging, sharply to moderately asymmetric, region-
ally extensive, open fold; 3) the Pigeon Creek flexure, a
sharp synclinal flexure or hinge on the northwest limb of
the Powell Valley anticline and the southeast limb of the
Middlesboro syncline; and 4) the Gladeville anticline and
Dorchester syncline, an open fold pair, oriented toward the
north and northeast respectively, that flank the north-
ward-tending Glamorgan fault.

Three faults or fault systems are mapped: 1) The Hunter
Valley thrust, a regionally extensive low-angle thrust
fault, which separates the rocks of the southeast limb of
the Stone Mountain syncline from Cambrian dolomites
and shales of the Hunter Valley thrust sheet. 2) A series of
high-angle, small-displacement, en echelon faults that cut
the overturned limb of the Stone Mountain syncline.
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Locally, drag folding along these en echelon faults indi-
cates that displacement is down to the east. Although both
faults and bedding dip to the southeast, bedding dips are
steeper and beds are duplicated by these faults. If these
faults developed in the overturned beds, they are normal
faults; if they developed while the beds were still horizon-
tal, they are rotated antithetic thrust faults. 3) The Gla-
morgan fault, which extends northward from the Ramsey
area into Pound quadrangle, consists of a steep, north-
south trending, linear fault zone with local variations in
vertical, up-to-the-east displacement. Small-displace-
ment, northwestward-trending, en echelon normal faults
flank the Glamorgan fault. The Pigeon Creek flexure and a
syncline/anticline pair on Pickem Mountain abut the west
side of the fault. As no structures with equivalent ampli-
tude abut the fault from the east, the rocks on the east side
of the fault, north of Ramsey, appear to have moved north-
ward relative to those on the west. This apparent left-lat-
eral, strike-slip displacement is consistent with a stress
field in which northwestward oriented, en echelon normal
faults, such as those flanking the Glamorgan fault, could
develop.

Thrust duplication may account for apparent overthick-
ening of the Lee Formation on the southeast limb of the
Powell Valley anticline in the southwestern portion of the
area. Coal beds are overthickened by thrust imbrication
along bedding plane decollements; for example, the Little
Fire Creek and the Raven coals are locally doubled or tri-
pled in thickness.

ECONOMIC GEOLOGY

Coal

Coal is the primary mineral/energy resource in Wise
quadrangle. Contour, hilltop-removal, auger, open-pit,
and deep mining methods are used in extraction of coal.
Thirty-three samples of the Dorchester through Clintwood
coals have been analyzed (Henderson, and others, 1981;
Wilkes, 1986, personal communication). The rank is high
volatile B to high volatile A bituminous. Analytical re-
sults range from 61.2 to 67.2 percent fixed carbon, 0.57 to
3.4 percent total sulfur, 2.1 to 16.9 percent ash, and 32.8 to
38.8 percent volatile matter. Moisture- and ash-free heat
values are 13,295 to 15,539 Btu per pound.

Mines in the area have produced from the following coal
beds or coal zones (in ascending stratigraphic order):
Squire Jim(?), Carter(?), Cove Creek(?), Stock Creek(?),
Little Fire Creek(?), Lower Horsepen(?), War Creek(?), Up-
per Horsepen(?), Lower Seaboard(?), Middle Seaboard(?),
Raven, Aily, Kennedy, Lower Banner, Upper Banner,
Splash Dam, Hagy, Norton, Dorchester, Lyons, Blair,
Clintwood, and Addington. Current mining is confined to
the Raven, Upper Banner, Norton, Dorchester, Lyons,
Blair, Clintwood, and Addington coals.

Pocahontas and Lee Formation Coals

The Squire Jim(?) and Pocahontas No. 1(?) coals of the
Pocahontas Formation and the Carter(?), Cover Creek(?),
Stock Creek(?), Little Fire Creek(?), Lower Horsepen(?),
War Creek(?), Middle Horsepen(?), Upper Horsepen(?),
Lower Seaboard(?), and Middle Seaboard(?) coals of the
Lee Formation are identified tentatively on a basis of their

Robert N. Diffenbach (Fort Blackmore Quadrangle)
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stratigraphic position relative to the lower or upper
quartzarenite beds of the Middlesboro Member of the Lee
Formation. These coals have been seen in limited expo-
sures in southern Wise and in northern Fort Blackmore
quadrangles.

The Squire Jim(?) coal is present locally 140 to 360 feet
below the base of the Lee Formation and 20 to 40 feet below
the Pocahontas No. 1(?) coal. The large variation in strati-
graphic thickness between the Squire Jim(?) bed and the
base of the Lee Formation is the result of a westward
pinchout of the Pocahontas Formation. This pinchout may
be due to an erosional unconformity at the base of the low-
er quartzarenite beds of the Lee Formation, to non-deposi-
tion of Pocahontas Formation rocks, or to a lateral change
from Pocahontas lithologies to Lee quartzarenites. Both
coals are poorly exposed along U.S. Forest Road 704 near
Stony Creek. The Squire Jim(?), where it was mined un-
derground near McGhee Creek, is largely cannel coal 3- to
61-inches thick.

The Carter(?) coal is about 50 feet above the base of the
Lee Formation and is discontinuous within the lower
quartzarenite beds of the Middlesboro Member. It was
mined underground at two locations along Stony Creek
where it is 21- to 29-inches thick.

The Cove Creek(?) coal occurs 260 to 300 feet above the
base of the Lee Formation, generally on or just above the
lower quartzarenite beds. It is 9 to 26 inches thick and
commonly has a thin rider coal about 15 feet above it. The
Cove Creek(?) was extensively mined underground along
the lower parts of Stony Creek and Chimney Rock Fork.

The Stock Creek(?) coal is 50 to 100 feet above the Cove
Creek(?) coal. Limited measurements place its thickness
at 9to 14 inches. It was surfaced mined northwest of Moore
Knob.

The Little Fire Creek(?) coal zone, a 60-foot interval con-
taining 1 to 3 discontinuous coal beds, is 60 to 115 feet
above the Stock Creek(?). The Little Fire Creek(?) was
deep mined along the lower parts of Stony Creek and Coal
Pit Branch, where it is 18- to 26-inches thick. Some deep
mines on Stony Creek, between Mahogany Spring Branch
and Glady Fork, encountered up to 66 inches of tectonical-
ly overthickened coal (Eby, 1923). Two Little Fire Creek(?)
coals with reported thicknesses of 30 inches for the lower
bed and 18 inches for the upper bed were mined under-
ground near the head of Ramey Branch. A third, unmined
coal near stream level was reported as 24-inches thick (lo-
cal residents, personal communication, 1986).

The Lower Horsepen(?) coal occurs about 50 feet above
the Little Fire Creek(?) coal zone. Prospected at several
locations along Stony Creek southwest of Greens Chapel,
it possibly supported a small underground operation in
that area. Thickness could not be determined.

The War Creek(?) coal bed occurs 70 to 125 feet above
Lower Horsepen(?) coal near the middle of the siltstone
unit of the Middlesboro Member. This coal was traced
along an abandoned surface mine and roadcut northeast of
Flat Gap. Although covered at the time of inspection, a
local resident indicated that 30 inches of coal had been
mined. At a locality, one mile southwest of Brushy Knob,
22 inches of coal crops out.

The Middle Horsepen(?) coal zone is 100 to 150 feet
above the War Creek and has one to three coal beds within
a 60-foot sequence of rock. One of the beds is 32-inches
thick at an exposure in the bank of Glady Fork, but no
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mining has been done in this area. A stratigraphic section
measured at an abandoned surface mine along Pine Camp
Creek contained a 6+-inch coal aind a 10-inch coal separat-
ed by 21 feet of siltstone. Both coals thin laterally and were
mined only locally.

The Upper Horsepen(?) coal is 60 to 80 feet above the
Middle Horsepen(?) coal zone. Th.ese two coals are separat-
ed by a laterally continuous sandstone unit. Eby (1923) in
describing two prospects on Pine Camp Creek which corre-
late with Upper Horsepen, reported 48 to 50 inches of clear
hard coal at one mine and 47 inches of clear coal at a second
mine to the southeast. Local residlents indicated that these
mines, now caved and covered, were abandoned because
the coals thinned beneath the hill.

The Lower Seaboard(?) coal is 0- to 9-inches thick, and is
70 to 85 feet above the Upper Horsepen(?).

The Middle Seaboard coal, 0 to 19 inches thick, is 30 to
60 feet above the Lower Seaboard(?) and is directly below
the upper quartzarenite of the Middlesboro Member.

Norton Formation Coals

The Raven coal bed occurs approximately 360 feet above
the top of the Middlesboro Member of the Lee Formation.
The coal crops out in a small area south of Tacoma, but
could not be traced to the west. A drill hole west of White-
oak Branch encountered 36 inches of Raven coal. At the
Fountain Bay number two mine, east of Tacoma, the Ra-
ven coal bed measured 60 inches in thickness including a
16-inch shale parting. In the mine the coal was tectonical-
ly overthickened to 12 feet by thrrusting (T. M. Gathright,
personal communication, 1987).

The Aily (Hog Wallow) coal is 1130 to 160 feet above the
Raven coal bed and averages 25 inches in thickness. It
crops out north of U.S. Highway 58A east of Whiteoak
Branch where it has been surface: mined on a small scale.

The Kennedy (Widow Kennedy) coal bed is approxi-
mately 140 feet above the Aily coal. The Kennedy crops out
on the lower slope of Guest Mountain, east of Whiteoak
Branch, where it has been surface mined on a small scale.
In thislocality the Kennedy occurs beneath a 30- to 60-foot
sandstone and above a 50- to 60-foot sandstone. Coal thick-
ness ranges from 26 inches east off Lonesome Pine Lake to
17 inches along Whiteoak Bramch. West of Whiteoak
Branch the Kennedy coal was not found and has probably
been removed by erosion prior to deposition of the overly-
ing sandstones.

The Lower Banner coal bed crops out 270 feet above the
Kennedy. This bed ranges from $38-inches thick north of
Lonesome Pine Lake to 6 inches off coal overlying 18 inches
of carbonaceous shale, along Whiiteoak Branch. Like the
Kennedy, the Lower Banner is; discontinuous west of
Whiteoak Branch. On the south silope of Guest Mountain,
where the coal is thickest, it was rmined on a limited basis.

A local coal bed, called the Middle Banner, crops out 80
to 100 feet above the Lower Banner and 20 to 40 feet below
the Upper Banner coal. Its thickness averages only 15
inches, but locally it was surface: mined with the Upper
Banner.

The Upper Banner is one of the most extensively mined
coal beds in the Norton Formation.. It occurs 100 to 150 feet
above the Lower Banner coal. Thie average thickness for
the Upper Banner bed is 36 incheis along the south side of
Guest Mountain, east of Whiteoak: Branch, and along Steel
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Fork in the northeast corner of the quadrangle. West of
Whiteoak Branch, this coal is thin except on ridges east
and west of Bear Creek north of Ramsey where it was
mined. This coal is presently being mined underground on
Whiteoak Branch and Steel Fork. The Upper Banner is a
useful unit for stratigraphic correlations because it con-
tains a unique sandstone-like, volcanic-tuff parting in the
middle of the bed which appears as a distinct positive de-
flection on geophysical density logs.

The Splash Dam coal bed overlies the Upper Banner by a
minimum of 5 feet along the southeast side of Guest Moun-
tain and by a maximum of 30 feet along the ridge southeast
of Pole Bridge Branch. (Because of the small interval be-
tween these two coals only the Upper Banner bed is shown
on the map). The thickness of the Splash Dam coal bed
averages only 16 inches but is usually surface mined in
conjunction with the thicker Upper Banner bed.

The only coal of current economic importance between
the Splash Dam and Norton is the Hagy (Edwards) bed,
which is 150 feet above the Splash Dam. Throughout most
of the area, this coal is only 3 to 16 inches thick; however, it
was surface mined on the southwest corner of Guest Moun-
tain where excluding shale partings it is up to 2-feet thick.

The Norton coal bed is 390 feet above the Splash Dam
west of Whiteoak Branch and up to 475 feet above it along
the east side of the quadrangle, and lies 10 to 40 feet above
a laterally continuous, 60- to 105-foot thick sandstone
body. Average thickness of the Norton coal is 30 inches but
it is as thin as 14 inches in steeply dipping strata west of
Ramsey. This coal has been extensively surface and deep
mined and is currently being deep mined east of Gla-
morgan. Two thin coals are locally present, one above and
one below the main Norton bench. The upper coal, 10 to 40
feet above the Norton, is 6- to 10-inches thick. The lower
coal, 15 to 30 feet below the Norton, is a maximum 17-
inches thick.

Wise Formation Coals

The lower 150 to 220 feet of the Wise Formation contain
up to nine mineable coals, including the Dorchester,
Lyons, Blair, Clintwood, and Addington beds or coal zones.
Generally these coals are extracted by large-scale hilltop
removal and contour surface-mining methods that recover
more than one bed during an operation.

The Dorchester coal zone is 80 to 115 feet above the Nor-
ton coal and 10 to 20 feet above the Gladeville Sandstone.
It generally includes one or two major beds, but may split
locally into as many as five beds in two zones. North of
Wise, the upper bed is generally from 30- to 40-inches
thick, but locally reaches a maximum of 66 inches. The
lower coal is generally 22- to 28-inches thick but may be
absent or very thin locally. The Dorchester coals are sur-
face mined west of Hawthorne and south of Lonesome Pine
Airport and open-pit mined east of Addington.

The Lyons coal bed is 30 to 65 feet above the Dorchester.
It averages 22-inches in thickness, but may be thin or ab-
sent west of Esserville. The Lyons was mined in associa-
tion with surrounding coal near Esserville and east-north-
east of Wise. It is presently being surface mined south of
Lonesome Pine Airport and east of Clinch Valley College.

The Blair coal zone is 25 to 55 feet above the Lyons. In
addition to the main bench at the base, up to four Blair
splits or marker beds may occur in the overlying 50-foot
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interval. The main bench is generally 20- to 36-inches
thick but reaches a maximum of 76 inches, including a 6-
inch shale parting west of Guest River and between Esser-
ville and Norton. One of the most extensive Blair marker
beds, generally 10- to 20-inches thick, is 30 to 40 feet above
the main bench. The Blair coal zone has been extensively
mined in the past and presently is being open-pit mined
east of Addington and surface mined west of Hawthorne,
south of Lonesome Pine Airport, and east of Clinch Valley
College.

The Clintwood coal zone occurs 35 to 55 feet above the
Blair coal zone. Coals in this zone vary in thickness and
stratigraphic separation much like those in the Blair coal
zone. Generally, the Clintwood coal zone includes two coal
beds below a 5- to 40-foot thick sandstone. These coal beds,
each generally 20- to 30-inches thick, are separated by 5 to
30 feet of siltstone and sandstone. North of Wise, this zone
has up to five coal beds within a 25-foot stratigraphic inter-
val. The Clintwood coals are presently being surface
mined west of Hawthorne and south of Lonesome Pine Air-
port; the lower bed is deep mined east of Addington.

The Addington (Clintwood Marker) coal overlies a 5- to
40-foot-thick sandstone that caps the Clintwood-coal zone
and is overlain by a 150- to 200-foot-thick siltstone se-
quence. The Addington ranges up to 12 inches in thick-
ness, but may be absent locally or grade laterally into 12 to
24 inches of hard, black shale with thin coal stringers. This
coal is usually mined with the Clintwood and is generally
visible in highwalls or Clintwood surface mines. It is cur-
rently surface mined east of Addington.

The Imboden coal bed, the youngest coal mined in Wise
quadrangle, crops out approximately 300 feet above the
Clintwood and directly above a laterally continuous sand-
stone that is 80- to 120-feet thick. This coal, 11- to 34-inch-
es thick, is less than 10 feet above a thin coal (Imboden
Marker?) that is locally present. The Imboden coal was
surface mined on Sally Ridge and on the ridge west of Gla-
morgan.

Coking Operations

Three companies produced coke in the Wise quadrangle
between 1898 and early 1973. Christie Coal and Coke, lo-
cated north of Esserville, operated 70 beehive ovens that
produced coke for metallurgical use (Sweet, 1969) from
1909 until early 1973. These ovens were charged primarily
from mines in the Taggart bed on Pine Branch, although
coal from the Lyons bed was also used.

Norton Coal Company, Inc. operated 92 coke ovens near
the east end of Norton from 1898 until March 1967. No
data are available on which coals were used. Most of this
coke was for chemical use.

Coke ovens of Hawthorne Coke and Mining Company,
Inc., located north of U.S. Highway 58 Alt., approximately
halfway between Norton and Ramsey, produced from 50
beehive ovens until mid 1967. No data are available on
which coals were used. This coke was for metallurgical
use.

Gas and Oil

Natural gas is the second most important mineral/ener-
gy resource in Wise County. Several shut-in wells have
economic quantities of gas available. However, during this
study, there were no gas or oil wells in production in the
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map area. Of 13 wells in the map area, eight are shut-in,
three have gas shows, and two are dry holes. Initial pro-
duction ranged up to 539 Mcf (thousand cubic feet) perday.
After acidizing and hydraulic fracturing the wells pro-
duced 353 to 1555 Mcfper day. Natural gas encountered by
‘wells drilled in the southern half of the map area may be
concentrated near the crest of the Powell Valley anticline.
Gas producing zones have been encountered in the Chatta-
nooga Shale, which includes the Big Stone Gap Member
(“Berea. Sand”) and the Greenbrier Limestone (“Big
Lime”). One gas show was reported in the Tallery Member
(“Ravencliff Sand”) of the Hinton Formation.

Clay and Shale

Two shale samples (R-1954 and R-1956) taken from the
lower Norton Formation indicated potential use for the
manufacture of brick, quarry tile, and lightweight aggre-
gate (Johnson and others, 1966).

Sandstone

Two abandoned quarries near Osborn Rock in the lower
quartzarenite of the Middlesboro Member of the Lee For-
mation, were once used as sources of road stone for Nation-
al Forest roads. Also, sandstone blocks from the Lee, Nor-
ton, and Wise formations are used locally for retaining
walls, stione fences, and foundations.
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