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FRONT COVER: Pumping unit in operation at Equitable Resources Energy Company, William Robinette VCP-3095 (coalbed
methane) well in the Roaring Fork gas field, Norton quadrangle. Unit is used to draw water offcoalbed to increase gas production.
Water is stored in tank to the left. Well on right is VP-133734. This conventional well is producing from the Chattanooga Shale,
Berea Sandstone, Price Formation, and Greenbrier Limestone. (Photogaph by Bob Wilson, Virginia Division of Gas and Oil.)



WRGINIA DIVISION OF MINERAL RESOURCES
PUBLICATION 144

GEOLOGY, NATURAT GAS' OrL, AND
OTHER MINERAL RESOURCES OF

WISE COUNTY, VIRGINIA

Jack E. Nolde

COMMONWBALTH OT' VIRGINIA
DEPARTMENT OF MINES, MINERALS AND ENERGY

DIVISION OF MINERAL RESOURCES
Stanley S. Johnson, State Geologist

CHARLOTTES VILLE, VIRGINIA
1996



DEPARTMENT OF MINES, MINERALS AND ENERGY
RICHMOND. VIRGINIA
O. Gene Dishner, Director

DIVISION OF MINERAL RESOURCES
CHARLOTTESVILLE, VIRGINIA

Stanley S. Johnson, State Geologist and Division Director

STAIIF
Kay T. Hasenauer, Executive Secretary

SOUTHWEST MINERALS AND GEOLOGY SECTION PUBLICATIONS AND WESTERN GEOLOGY SECTION

ECONOMIC MINERALS AND ENERGY SECTION
Palmer C. Sweet, Section Head
John D. Marr, Jr., Geologist Senior
Jack E. Nolde, Geologist Senior
Roy S. Sites, Geologist Senior
David B. Spears, Geologist Senior
Michael L. Upchurch, Geologist Senior

Alfred R. Taylor, Section Head
James A. Lovett, Geologist Senior
William W. Whitlock, Geologist Senior

SALES AND SI.JPPORT SECTION
Delores J. Green, Office Manager
Edwin W. Manhall, Geologist Technician
Paige S. Roach, Store Operations Supervisor
Antionette Arsic, Office Services Specialist

SPATIAL DATA AND EASTERN GEOLOGT
Ian J. Duncan, Section Head
C. R. Berquist, Jr., Geologist Senior
Elizabeth V. M. Campbell, Geologist Seirior
Nick H. Evans, Geologist Senior
William S. Henika, Geologist Senior
Karen K. Hostettler, Geologist Senior

Eugene K. Rader, Section Head and Editor
David A. Hubbard, Jr., Geologist Senior
D. Allen Penick, Jr., Geologist Senior
Vernon N. Morris, Cartographic Drafter Assistant

Gerald P. Wilkes, Geologist Senior

Portions of this publication may be quoted or copied if credit is given to the author,

the Division of Mineral Resources, and the Virginia Deparfrnent of Mines, Minerals and Energy.



CONTENTS



Page

Appendix A. Summary of natural gas and oil production and value, 1953-1995.... ...................26
Appendix B. Natural gas production by field for Wise County......... ....................n
Appendix C. Summary of wells drilled for natural gas in Wise County, 1890-1995 .................28

ILLUSTRATIONS

Plate

Gas well locations and generalized geologic map of Wise County, Virginia....... in pccket

Figure

l.Index map showing location
2. Location of wells penetrating Ordovician-age and older rocks in the vicinity of Wise County. ....................... 2
3. Schematic correlation diagram showing stratigraphic relationships, lithology, and distribution of the Pocahontas,

5.Time-temperature model for the Paleozoic rocks in Wibe County. ....................... 19

TABLES

l.Numberof wellsdrilledfornaturalgasinWiseCounty, 1890-1995. .....................3

3. Summary of wells drilled by field
4. Summary of wells

7. Production of other mineral resources in Wise County, 1990-1995 ......................24



GEOLOGY, NATURAL GAS, OIL, ANI)
OTHER MINERAL RESOURCES OF

WISE COUNTY, VIRGIIYIA

Jack E. Nolde

INTRODUCTION

Wise County in southwestern Virginia contains 407.5
square miles (260,800 acres) (Figures 1 and 2). The county is
bordered by Lre County on the southwest, by Scott County
on the south, by Russell County on the southeast and east, by
Dickenson County on the northeast, and by ktcher and Pike
Counties, Kentucky on the northwest. About 85 percent (about
22I,984 acres) of Wise County les within the Appalachian
Plateaus province. The rest (about 38,816 acres) is in the
Valley and Ridge province, which includes Powell Valley and
a small limestone and dolostone area southwest and north-
east of the Town of St. Paul.

Figure l. Index map showing location of Wise County, Virginia.

Rocks penetrated by wells range in age from Middle Penn-
sylvanian to Late Ordovician, and include at least I 1,600 feet
of sandstone, siltstone, shale, limestone, and dolostone. Late
Ordovician strata, principally dolostone and limestone, are at
least I ,700 feet thick Silurian strata consist of sandstone, shale,
and dolostone and are about 800 feet thick; Devonian strata
consist ofshale and sandstone and are about 1,200 feet thick:
Mississippian strata consist of limestone, shale, and sandstone
and are 2,7OO feet thick; Pennsylvanian strata consisting of
sandstone, siltstone, and coal are as much as 5,200 feet thick.

Tlvo major structural features are present in Wise County:
the Powell Valley anticline along the southern border of the
county and the Middlesboro syncline in the northwestern part
of the county. Many smaller structures, including small folds
and faults, are superimposed on these major features.

Three-Hundred and eighty wells were drilled in Wise
County through September 30, 1996 (Table 1) since drilling
began in the middle 1890s. The locations of 380 wells drilled
for natural gas, oil, and coalbed methane is sfrown on Plate I
and are listed in Appendix C. There are nine major gas pro-
ducing fields in Wise County (Figure 4): Bear Creek, Black

Creek, Flat Gap, Flatwoods, Glamorgan, High Knob, Meade
Creek, Nora, and Roaring Fork. Six minor gas productive
areas, containing one well, are present. These six areas have
not been assigned a name. As ofJune 30,1996, based on
current Statewide spacing for conventional gas wells (2,640
feet), approximately 35 percent of the total area of Wise County
has been drilled.

Natural gas is found in rocks of Devonian, Mississip-
pian, andPennsylvanian age andhas beenproduced fromWise
County since 1953. Natural gas production is primarily from
the Devonian-Mississippian Chattanooga Shale reservoir in-
cluding the Berea Sandstone. Secondary reservoirs are the
Price Formation and Greenbrier Limestone. Total natural gas

production for 1995 from the county was 7,489,676 Mcf from
338 wells owned by two producing companies, Equitable Re-
sources Energy Company and AMVEST Oil and Gas, Inc.
Gas production has increased within the past ten years be-
cause of price increases, resulting in new pipeline outlets.
Cumulative natural gas production for the county amounted
to 70,471,873 Mcf for 1953 to 1995 (Appendix A). The cu-
mulative dollar value ofnatural gas produced is $155,795,156.
Gas production from conventional reservoirs amounted to
7,230,74Mcf during 1995. This is about 18.5 percentbelow
the previous year. Cumulative conventional gas production is
7O,Wl,8l9 Mf for 1953 to 1995. The value of conventional
gas produced during 1995 is $12,653,795. Cumulative dollar
value of conventional gas produced for 1953 to 1995 is
$1ss,M3,318.

Oil has been produced since 1983 from the Mississippian
age Greenbrier Limestone. Production for 1995 was 6,1 11.57

barrels from forty-two wells. Cumulative oil production from
1983 to 1995 was41,158.67 banels. Cumulativedollarvalue
of oil produced is $594,303.

Coalbed methane exploration and development began in
late 1990. The coalbed methane is produced from coalbeds
and associated strata in the Pennsylvanian age Pocahontas,
lre, and Norton Formations. Production from coalbeds and
associated straca accounted for 258,936 Mcf of the total natu-
ral gas production. Cumulative coalbed methane produced
for 1991 to 1995 amounts to 400,054 Mcf. The value of
coalbed methane produced during 1995 is $453,138. Cumu-
lative dollar value of coalbed methane produced is $751,838.

Total depth ofproducing conventionalgas wells rangefrom
3,635 to 8,357 feet, but average about 5,540 feet. Total depth
of producing coalbed methane wells range from2,46to2,83l
feet with an average of 2,630 feet.

At the end of 1995 proven natural gas reserves for Wise
County was neady 276-billion cubic feet. Based on cumula-
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Figure 2. Location of wells penetrating Ordovician age and older rocks in the vicinity of Wise County.
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Thble l. Number of wells drilled for natural gas in Wise County, 1890-1995. Data
compiled from the Division of Mineral Resources Wellsum database.

Year Gas Well Gas/oil Gas-PA Dry Hole Coalbed Total

1890
1933
1940
1941
1942
1950
1951
1952
1953
1gil
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
198it
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995

0
0
0
0
0
0
0
0
2
1

4
4
1

2
1

1

1

0
0
0
0
0
0
0
0
0
0
2
0
0
1

4
3
1

6
4

u
35
41

12
7

12
I
0

20
37
29
I

0
0
0
0
0
0
0
0
0
1

0
0
o
0
0
o
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
3
3

12
8
6
0
0
1

0
0
6
6
1

0

0
0
0
0
0
0
0
0
0
0
2
0
1

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2
1

0
0
0
0
0
0
0
0
2
0

1

1

1

1

1

1

1

0
0
0
0
0
0
0
0
0
0
0
0
0
0
o
1

0
0
0
1

4
1

0
0
0
0
0
1

0
0
0
0
0
0
1

0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2
0
2
6

12
2

1

1

1

1

1

1

1

o
2
2
6
4
2
2
1

1

1

0
0
0
0
0
1

0
0
0
1

6
1

0
1

4
3
1

10
7

6
M
47
12
7

14
11

0
28
49
4
10

Total 282 16 gn
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tive production, potential producible acreage, and potential
undiscovered producible reserves, there are more than 89G
billion cubic feet of estimated potential producible reserves.

Other mineral resources in Wise County are coal, lime-
stone, clay and shale, sandstone, iron, and rnanganese. Coal,
limestone, and sandstone were the only other resources mined
in Wise County during 1995.

This publication was compiled mainly from the Department
of Mines, Minerals and Energy, Division of Mineral Resources

and Division of Gas and Oil databases and files. The Division
of Mneral Resources maintains acurrent computer database on
oil and gas drilling activity, geology, and annual production of
oil and gas in the Commonwealth. Files for individual wells
usually include a copy of the permit, completion and plugging
data logs run, and production records. This information may be
obtained from the Dvision of Gas and Oil or the Division of
Mneral Resources. Drill cuttings are available for examination
for some wells (Nolde, 1996). Except confidential information,
usually 90 days, these files are available for public inspection.
Perrrining and other regulatory aspects of oil and gas drilling
activities should be addressed to the Division of Gas and Oil in
Abingdon, Virginia.

STRAIIGRAPHY

Tbe stratigraphic narnes, mnkings, and age assignments used

in this report follow usage on the Correlation of Stratigraphic
Units in North America (COSUNA)-Southern Appalachian
Region Correlation Chart by Patchen and othen (1985). The
subsurface rocls of the Appalachian Plateaus province in Vir-
ginia are well known fromstudies of deep wells drilledfornatu-
rd gas. These rocls range in age from Precambrian basement

to Late Ordovician Eggleston Formation. The surface rocls of
the Appalachian Plateaus and Valley and Ridge pnovinces are

also well lnown fromsurface geologic mapping andbythe study
of deep wells drilled for nanrral gas. The surface rocks range in
age from tbe l:te Ordovician Eggleston to the Middle Pennsyl-
vanian Hadan Fomlation. Stratigraphic descriptions are based

on Miller (1965), Evans and Troensegaard (1991), Henika
(1988), Nolde (19zta), Nolde and Diffenbach (1988), Nolde
andothen (1986, 1988a, 1988b), andWhitlockandothers (1988).

Thicknesses of sftatigraphic units were determined from geo-
physical logs and represent the well penetration thickness and
not necessarily the ffue thickness.

The deepest well drilled in the county as of September
30, 1996 is the Columbia Natural Resources No. 201 l8-T (F g-

ure 2, Plate I, Appendix B). This well drilled in the southern
part of the Wise quadrangle, reached a depth of 8,357 feet.
The formation at the bottom of this hole is probably the Mar-
tin Creek Limestone of Late Ordovician age. Rocks older
than the Martin Creek Limestone have been penetrated in
Russell County in the Gulf Oil Corporation, W. R. Price No.
I well (Figure 2), a basement test, and in Dickenson County
in the Columbia Gas Transmission Corporation, Bruce Mullins
Heirs No. 2032 I -T (Figure 2), which penetrated the Kingsport-

lvlascot @eekmantown or Knox) part of the section. The Price

well, total depthof 17,003 feet, is in the northwest cornerof the

Ilansonville qua&angle, Russell County about four miles south-

east of the Wise County line. The Mullins No. 20231-T well,

total depth of 9,361 feet, is in the Elkhorn City quadrangle,

Dickenson County, about twenty-six miles north of St. Paul.

Four other wells have penetrated rocls of Ordovician age in
Wise County (Figure 2): the Castle and Jenkins, W. B. Osbome

No. I in the East Stone Gap quadrangle; the Columbia Natural

Resources, Penn Virginia Resources No. 242$-T inthe Norton
quadrangle; the Trans State Oil, Ltd., Bruce Riggs No. I well in
the Norton quadrangle, and the Equitable Resources Explora-
tion, Penn Virginia Resources No. 10005 well in the Wse quad-

rangle. Depths from the surface to the top of a unit and thick-

ness of the unit in the ?.0253-T well, the 10005 well, and the

20118-T well are listed in thble 2.

PRECAMBRI,AN BASEMENT

Gulf Oil Corporation encountered Precarnbrian crystalline

rocls in the Price No. I well, Russell County at a depth of 16,ffi
feet. They drilled 375 feet into basement. Sample examination,

chemical analysis, and X-ray analysis of the basement rocks in
the hice well suggest a granulite lithology. These rocls had

been subsequently remetamorphosed to lower greenschist fa-

cies during Grenville or post-Grenville time.

CAMBRIAN SYSTEM

Six stratigraphic units comprise the Cambrian System in

Wise County: unnamed basal clastic and carbonate unit; Rome,

Honaker, Nolichucky, and Maynardville Formations; and

Copper Ridge Dolomite. The following descriptions of the

stratigraphic units are based on sample studies and analysis

of geophysical logs. Tivo wells were used, the Gulf Oil Cor-
poration, W. R. Price No. I well in Russell County and the

Signal Oil & Gas Company, Henry Stratton No. I well @g-
ure 2) in Pike County, Kentucky. The Cambrian sfatigraphic
section generally thins to the southeast from 3,171 feet in the

Stratton well to 2.994 feet in the Price well.

Basal Clastic and Carbonate Unit

The basal clastic and carbonate unit of Early Cambrian

age is divided into four distinct lithologic units. These are

dolomitic sandstone. limestone and dolostone, dolostone, and

dolomitic limestone. The dolomitic sandstone (Chilhowee

Group) also known as the "basal sand" to drillers, consists

predominantly of light-gray to white, fine- to very coarse-

grained, poorly-cemented, slighfly dolomitic sandstone. The

sandstone is interbedded with gray, argillaceous, dolomitic
siltstone, and light-gray, aphanic, argillaceous, silty, sandy

dolostone. The dolomitic sandstone unit thin northwestwards

from 156 feet in the Price well to about 75 feet along the Pike

County, Kentucky and Wise County, Virginia boundary.

The limestone and dolostone unit, about 104 feet thick,
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Table2. Deep stratigraphic tests in Wse County.

File Number

Quadrangle
Surface Elevation
Total Depth

Columbia Gas
Transmission Corp.

Well No. 20253-T
ws-030
Norton
2,548
6,901

Wise Oil & Gas

Exploration

Well No. 10005

ws-047
Wise
2,539
5,966

Columbia Gas
Thansmission Corp.

Well No.20118-T
ws-023

Wise
3,450
8,020

Depth Thickness Depth Thickness Depth Thickness

Pennsylvanian
Ire Fm

Mississippian
Bluestone Fm
Hinlon Fm
Bluefield Fm
Greenbrier Is
Maccrady Sh
Price Fm
Chattanooga Sh

Devonian
chattanooga sh
Wldcat Valley Ss

Silurian
Hancock Fm
Rose Hill Fm
Clinch Ss

Ordovician
Sequatchie Fm
Reedsville Sh
Trenton Is
Eggleston Is
Hardy Creek Ls
Ben Hur Ls
Woodway Is
Hurricane Bridge Is
Martin Creek Ls

&5
&5
950

1,695

2,1ffi
2,696
2,730
2,970

3,325
3,325
4,322

4,420
4,420
4,730
5,000

5,250
5,250

. 5,905
6,100
6,765
6,968
7,tto
7,290
7,&5
7,930

3,1 l8
3,1 18

3,415
3,810
4,205
4,598
4,620
4,815

5,lq
5,140
5,860

5,965
5,965

6,280
6,620

3,118

3,1 18

2,022
297

395
395

393
22

195

325

630

630
996

1,900

2,312
2,862
2,892
3,148

3,530
3,530
4,n4

4,375
4,375
5,250
5,535

5,840
5,840

2,W2
2n
395
395
393
22

195

325

126+
126+

2,680
305

745
65
536
34

2q
355

1,095

9n
98

2770+
655

195

ffis
203
r42
180

355

285

90+

0
0

0
0

630
630

0
0

&5
&5

830
310

n0
250

825
720
105

857

315

3Q
202

825
720
105

857

315

3N
202

79+
79+

6,922
6,922

Total Depth t,0?.o
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consists of limestone that is typically medium- to dark-gray
and fine-grained. Dolostone in the unit is brownish-gray, fine-
to medium-crystalline and saccharoidal with some coarse crys-
tals. The dolostone unit, about 38 feet thich consists of me-
dium- to dark-gray shale with brownish-gray, aphanic
dolostone. The dolomitic limestone unit, about 106 feet thich
consists mainly of light- to medium-gray and brownish-gray,
medium- to coarsely-crystalline dolomitic limestone. The
basal clastic and carbonate unit thins from about 404 feet to
about 323 feet nodrwestwards along the state boundary be-
tween Pike County, Kentucky and Wise County, Virginia.

Rome Formation

The Rome Formation of Early to Middle Cambrian age
consists predominantly of grayish-red to pale red, micaceous
shale and siltstone. Minor amounts of grayish-green shale,
lighrgray, aphanic, thin-bedded dolostone, and pale red, sandy
siltstones are also cornmon. The upper 70 to 110 feet of the
Rome Formation consists of grayish-green shale. These shales

appear to correlate to the Pumpkin Valley Shale, Mddle Cam-
brian-age, as described by Rogers and Kent (1948) at Lee
Valley, Hawkins County, Tennessee. Below the Pumpkin
Valley Shale is a 25O-foot-thick dolostone that is grayish-
brown to dark-gray and aphanic. Another dolostone with simi-
lar characteristics is about 955 feet below the top of the Rome
and is 70 feet thick The formation thickens to the northwest
from 1,305 feet in the Price well to about 1,495 feet along the
Pike County, Kentucky and Wise County, Virginia boundary.

Honaker Formation

The Honaker Formation of Middle Cambrian age is di-
vided into three distinct lithologic units: lower, middle, and
upper. The lower unit, about226 feet thich consists of me-
dium-dark-gray to medium-gray, aphanic limestone. Lime-
stones are generally thin bedded with uniform partings. The
middle unit, about 350 feet thick" consists of dark-gray to gray-
ish-blach fine- to medium-crystalline dolostone. The upper
unit, about 250 feet thich consists mainly of light-gray and
brownish-gray, finely-crystalline limestone. The Honaker For-
mation thickens northwestwards from 826 feet in the Price
well to about 870 feet along the Pike County, Kentucky and
Wise County, Virginia boundary.

Nolichucky Formation

The Nolichucky Formation of Middle Cambrian age is
composed of olive-green calcareous shale with interbedded
limestone units that become more numerous toward the top
of the formation. The fonnation can be divided into three
distinct lithologic units: lower shale, middle limestone, and
upper shale. The lower and upper shale units are lithologi-
cally similar. They are grayish-olive to olive-green in color,
but the lower unit is very silty and calcareous, whereas the
upper unit is less silty and more calcareous. The middle lime-

stone member has a micritic texture, but it contains thin beds

of fine- to comsely-crystalline, oolitic, and pelletal limestone.
The oolitic beds are restricted to fine-grained limestone and

the pelletal beds are associated with the medium- to coarsely-

crystalline limestone. The Nolichucky thickens to the north-
west from 460 feet in the Price well to about 520 feet along
the Pike County, Kentucky and Wise County, Virginiabound-
ary.

If{aynardville Formation

The Maynardville Formation (Iate Cambrian age) con-

sists of two members, the Low Hollow limestone and the

Chances Branch dolomite. The Low Hollow member, which
makes up approximately the lower half, is typically a light- !o
dark-gray, fine-grained limestone with clay or silt partings.

Partings in the Low Hollow are thicker and more inegular
than those of the Honaker. The Chances Branch member is
generally in sharp contact with the Low Hollow member. The
lower part of the Chances Branch is a medium-gray, fine-
grained dolostone, with some black chert. The upper portion

of the member coniains light- to dark-gray, fine- to medium-
grained" thinly-laminated dolostone. Black chert and some

darkgray, saccharoidal, vuggy dolostone are also present. The
Maynardville Formation generally thickens to the southeast.

The thickness ranges from 120 feet in the Stratton well to 260
feet in the Price well.

Copper Ridge llolomite

1he Copper Ridge Dolomite (average thickness of 520
feet) of Late Cambrian age, is divided into two informal nem-
bers: lower and upper. The lower member is composed of
dark-gray to dark-brown, medium- to coarsely-crystalline,
thick-bedded dolostone, some of which has a peroliferous-
odor. Thin beds of white chert occur in the member. The
upper member is a white to light-gray, aphanic- to coarsely-
crystalline dolostone; bedding is mediumto thick. Dark-gray
dolostone is also present locally in the upper member as are

thin beds and lenses of white chert. Some black chert and

some dark gray, saccharoidal and vuggy dolostone, similar to
that found in the Maynardville Formation, are also present.

ORDOVICIAN SYSTEM

The Ordovician System contains a dolostone interval, a
lower limestone and shale interval, and an upper shale and

limestone interval. Tbree formations comprise the dolostone

interval and they are all Early Ordovician age. These are from
oldest to youngest: Chepultepec, Kingsport, and Mascot. The
dolostone interval averages 1,0(X) feet in thickness. Eight
forrrations characterize the limestone and shale interval. These

formations range in age from Middle to late Ordovician. They
are from oldest to youngest, Dot, Poteet, Rob Camp, lvlartin
Creek" Hurricane Bridge, Woodway, Ben Hur, and Hardy
Creek Limestones. The interval between the base of the
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Woodway Limestone and the top of the Hardy Creek Lime-
stone, known as the "Black River" by drillers, averages 485
feet in thickness. The limestone and shale interval ranges
from 1,176 feet in the Price well to 1,194 feet in the'Mullins
well. The shale and limestone interval of Late Ordovician
age includes four formations, the Eggleston and Trenton Lime-
stones, the Reedsville Shale, and the Sequatchie Formation.
The interval ranges in thickness from 1,640 feet in the price
well to 1,506 feet in the Mullins well.

The following summarized description of the Early,
Middle, and Late Ordovician rocks are based on sample de-
scriptions and analysis of geophysical logs. Three wells were
used: the Gulf Oil Corporation, W. R. Price No. l; Columbia
Gas Transmission, Bruce Mullins No. 20321-T well: and penn

Virginia Corporation well No. 20118-T (Figure 2).

Chepultepec Dolomite

The Chepultepec Dolomite of Early Ordovician age ranges
from 535 to 569 feet in thickness and can be divided into two
informal members, a lower sandy dolostone and an upper
argillaceous dolostone. The sandy dolostone member includes
sandy, light-brown, medium- to coarsely-crystalline, saccha-
roidal dolostone; light-gray to light-brown, fine- to medium-
crystalline dolostone; and white, medium-grained sandstone.

The argillaceous dolostone member is largely light-gray
to grayish-brown argillaceous dolostone with a few pinkish-
gray dolostone beds. Small amounts of light-gray to whire
oolitic chert nodules and beds are present.

Kingsport Dolomite

The Kingsport Dolomite of Early Ordovician age has an
average thickness of 245 feet and is a light-gray and yellow-
ish-gray, medium- to coarsely-crystalline, saccharoidal
dolostone containing very little chert. Near the base of the
Kingsport some beds contain quartz grains, or flat nodules of
light-gray, non-oolitic chert, or small vugs filled or lined with
calcite, dolomite, or quartz. Interbedded, white, finely-crys-
talline dolostone, is present at the top of the formation.

Mascot Dolomite

The Mascot Dolomite of Early Ordovician age averages
200 feet in thickness, is composed of fine-grained, lighrgray
to white dolostone with pink dolomite blebs. Chert nodules
are scattered throughout the unit with local beds of coarsely-
crystalline dolostone. Beds of green shale ranging from frac-
tions ofan inch to several inches in thickness separate most
of the dolostone beds and are helpful in identifying the Mas-
cot Dolomite in well cuttings. There are a few three to four
feet thick beds of conchoidally-fracturing limestone, presenr
throughout the formation. The Mascot Dolomite generally
thickens toward the southeast. The thickness ranges from l9l
feet in the Mullins wells to 235 feet in theprice well.

Dot Limestone

The Dotlimestone (known as the "Wells CreeK'by drill-
ers) of Middle Ordovician age ranges in thickness from 110
to 135 feet and is divided into two members: lower and up-
per. Light-gray, argillaceous dolostone comprises the lower
member. The basal beds of the Dot are slightly to very con-
glomeratic with chert and dolostone pebbles. The upper mem-
ber is predominantly limestone, but in the lower part it con-
tains interbedded dolostone. The limestone is pale brown to
gray and aphanic. The Dot in the Mullins 20321-T well is
dolomitic limestone and consists of an argillaceous dolostone
in the lower part and lighrgray limestone in the upper part.

Poteet Limestone

The Poteet Limestone of Late Ordovician age has an aver-
age thickness of 80 feet and is a light-brown to light-gray,
aphanic- to finely-crystalline limestone. Dark-gray, fine-
grained limestone occurs at the base and is overlain by fine-
crystalline limestone with abundant dark-brown chert nod-
ules and lenses. The upper part of the Poteet contains beds of
aphanic limestone with calcite "birdseye."

Rob Camp Limestone

The Rob Camp Limestone of Late Ordovician age rirnges
from 75 to 100 feet in thickness and is a light-olive-gray,
aphanic limestone with calcite "birdseyes." Generally the Rob
Camp contains no chert.

lMartin Crcek Limestone

The Martin Creek Limestone of Late Ordovician age av-
erages 75 feet in thickness and is dark-olive-gray to light-
olive-gray, finely-crystalline limestone with beds of dark-ol-
ive-gray, medium-crystalline limestone with abundant fossil
fragments at the base. Abundant dark-brown to gray chert
nodules are present in some beds.

Hurricane Bridge Limestone

The Hurricane Bridge Limestone of Lale Ordovician age
is 300 feet thick and is composed of light-gray, finely-crystal-
line to aphanic limestone. Beds of dark gray chert are present
throughout the formation.

Woodway Limestone

The Woodway Limestone of Late fuovician age is 285 feet
in thickness and consists of light-olive-gray to light-brownish-
gray limestone. Beds of argillaceous limestone and beds of chert
nodules occur near the base and top of the formation.
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Ben Hur Limestone

The Ben Hur Limestone of Late Ordovician age is 125
feet in fhickness and consists of light-brown and light-gray,
fine-grained and finely-crystalline, argillaceous limestone with
beds of coarsely-crystalline limestone.

Hardy Creek Limestone

The tlardy Creek Limestone of Late Ordovician age is 75
feet thick and consists of light- to medium-brown and gray,
fine- grained, argillaceous limestone con0aining coarsely-crys-
talline limestone beds.

Eggleston Limestone

The Eggleston Limestone of Late Ordovician age ranges
in thickness from 140 to 170 feet and is divided into three
informal members: lower, middle, and upper. The lower mem-
ber, 51 feet thick in the Mullins well, is composed entirely of
greenish-gray, calcareous mudstone with abundant small
masses (birdseye) of white calcite. This member is poorly
bedded with crumpling and flowage in the mudstone.

The middle member is 155 feet thick and contains a gray

and brown platy limestone that is either aphanic or fine- to
coarsely-crystalline. The beds range from I inch to 12 inches in
thickness. Only the crystalline beds contain described fossils.

The upper member is 60 feet thick and contains zones of
platy limestone. TWo distinct beds of K-bentonite from less
than one-inch up to several feet thick, are present in the upper
member. The two K-bentonites are about 12 and 56 feet be-
low the top of the Eggleston. Haynes (1992) reported that the
lower K-bentonite correlates with the "Deicke" and the upper
is the "Millbrig."

Ibenton Limestone

The Trenton Limestone of Late Ordovician age has an av-
erage thickness of 625 feet and can be divided into three in-
formal members: lower, middle, and upper. The lower mem-
ber of the Trenton, approximately 200 feet thick, is composed
of gray or mottled-gray and white, coarsely-crystalline, fos-
siliferous limestone that contains mostly brachiopods, bryo-
zoans, and gastropods. Partings ofdark-gray shale separate

limestone beds. The middle member of the Trenton, about
275 feet thick, is a gray, fine- to medium-crystalline, even-
bedded, siliceous limestone. The upper member, 75 feet thick,
is a brown- to brownish-gray, coarsely-crystalline, coquinoid
limestone. Three K-bentonite beds typically occur within the
Trenton. They are approximately at 75, 215, and 495 feet
below the top of the formation.

Reedsville Shale

The Reedsville Shale of Late Ordovician age has an aver-
age thickness of 540 feet and consists of alternating beds of

greenish-gray, soft shale and two types of Trenton-like lime-
stone. One limestone is a light-gray to brownish-gray, sili-
ceous coquinite and the other type is finely crystalline and

medium gray in color. The individual thicknesses and hori-
zontal and vertical positions of these shale and limestone beds

vary between localities in Wise County.

Sequatchie Formation

The Sequatchie Formation of Late Ordovician age is 260
feet thick in the Penn Virginia No. 20118 well and is a gray-

ish-red to green, calcareous, laminated mudstone and muddy
siltstone. In the lower part of the formation, the mudstones

and muddy siltstones are dominantly green and the nodular-
bedded, argillaceous limestone is grayish-green in color.
Mudstones and muddy siltstones are grayish-red in the upper
part of the formation.

SILURIAN SYSTEM

Clinch Sandstone

The Clinch Sandstone of Early Silurian age ranges from
2oDn290feet in thickness and can be divided into two mem-

bers, the Hagan Shale (lower unit) and the Poor Valley Ridge
Sandstone (upper unit) (Miller and Fuller, 1954). A 15-inch

sandstone bed marks the base of the Hagan Shale resting dis-
conformably on the Sequatchie Formation. Greenish-gray
shale overlies the sandstone bed and contains many platy beds

one to three inches thick, composed of silty or sandy lime-
stone. The Hagan Shale Member ranges from 60 to 130 feet
in thickness. The upper two-thirds of the Clinch is chiefly
sandstone, the Poor Valley Ridge member. The contact be-

tween the Hagan Shale and the Poor Valley Ridge is at the

base ofthe lowest thick-bedded, grayish-red to light-gray, fine-
to medium-grained sandstone. This sandstone lithology com-
prises the rest of the overlying Poor Valley Ridge member.

Rose Hill Formation

The name Rose Hill replaces "Clinton" of older usage. It
is Early Silurian age and is 300 to 400 feet thick. The Rose

Hill is mainly greenish-gray shale, but contains thin- to me-
dium-beds of grayish-red, fine-grained sandstone and hema-

titic sandstone beds up to 2 feet thick. Shale in the lower part

of the Rose Hill concains abundant fossils, especially brachio-
pods and osffacodes.

Hancock Formation

In Wise County, the Hancock Formation of Late Silurian
age, is about 2IJ/l_feetthick and consists of medium- to dark-
gray, finely-crystalline limestone and brownish-gray
dolostone. At the base of the Hancock are a few feet of me-
dium- to coarse-grained sandstone or calcareous sandslone

that contains some small pebbles of quartz.
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DEVONIAN SYSTEM

\ilildcat Valley Sandstone

The Wildcat Valley Sandstone ('Corniferous" of drillers)
of Early to Middle Devonian age, has a thickness of 95 feet
and consists of sandstone, limestone, and shale. The sand-
stone is dark yellowish-orange, medium- to coarse-grained,
porous, friable, and quartzose, contains chert, and bryozoan
and coral fragments. The limestone is gray to pinkish-gray
and brown, medium- to coarsely-crystalline with disseminated
quartz sand grains and lenticular quartz sandstone beds. Light-
gray to light-olive-gray chert with abundant bryozoan and coral
fragments is abundant. The shale is light olive gray and finely
laminated. The Wildcat Valley Sandstone lies disconform-
ably on the Hancock Formation.

DEVONIAN AND MISSISSIPPIAN SYSTEMS

Chattanooga Shale

The Chattanooga Shale (Late Devonian- to Early Missis-
sippian-age) is divided into tlree members. From oldest to
youngest, they are the lower black shale, the middle gray silt-
stone, and the Big Stone Gap Shale.

The lower black shale member is from 350 to 400 feet
thick. The member is a medium-gray, grayish-black to black,
very fine-grained, thin-bedded to laminated shale. Shale is

typically hard, brittle, and contains paper- to platy-partings.
The lower black shale member lies disconformably on the
Wildcat Valley Sandstone.

The middle gray siltstone member averages 620 feet in thick-
ness and is a medium-gray, grayish-black to gray, fine- to very
fine-grained, thin-bedded to laminated siltstone with sandstone
and shale interbeds. Layers ofolive-gray, dark-gray, and gray-
ish-black, fissile to platy, thin-bedded shale are common. In
Wise County, the middle gray siltstone member overlies the lower
black shale member with apparent conformity and is conform-
ably overlain by the Big Stone Gap Member.

The Big Stone Gap Member is 400 to 450 feet thick and is
a grayish-black to black, silty, pyritic shale. It is typically
hard, brittle, papery to platy, thin- to medium-laminated shale.
In Wise County, the Big Stone Gap Member conformably
overlies the middle gray siltstone member. The lower con0act
is difficult to pick because the middle gray siltstone member
and the overlying Big Stone Gap Member (below the Berea
Sandstone bed) laterally-grade into the more homogeneous
greenish to brownish-gray shale and siltstone. The Berea
Sandstone bed of the Big Stone Gap Member is the most sig-
nificant bed within the Chattanooga Shale, and is present in
all wells that penetrate the shale. The Berea ranges from 19

to 150 feet and averages 89 feet thick. It consists of light-
gray siltstone and light- to medium-gray, very fine-grained
sandstone.

MISSISSIPPIAN SYSTEM

Price tr'ormation

The Price Formation ("Weir" of drillers) of Early Missis-
sippian age, has a thickness range of200 to 300 feet and gen-

erally consists of two units, a lower interbedded siltstone-shale-
sandstone unit and an upper sandstone unit. In the lower unit,
the siltstone is medium-gray, thinly laminated, hard, hackly,
and fissile, with platy partings, and con0ains as much as 5
percent detrital mica. The upper 20 feet of the lower unit is
very fine-grained, thin- to medium-bedded, light-gray sand-
stone. The upper unit of the Price Formation is a very fine-
grained, medium-gray sandstone that is mediumbedded, cross

laminated, and slightly micaceous. It is interbedded with hard,
hackly, thinly-laminated, medium-gray siltstone. The con-
tact of the Price with the underlying Big Stone Gap Member
of the Chattanooga Shale is gradational.

l\{accrady Shale

The Maccrady Shale ("Red Injun" or "Injun" of drillen) of
Iate Mississippian age ranges in thickness from less than one
foot to as much as 100 feet. The Maccrady consists of grayish-

red to greenish-gray shale and siltstone with interbedded thin-
to medium-bedded, dark-gray to greenish-gray, very fine-grained
sandstone. Shales are thinly larninated, hard, and brittle with
platy partings whereas the siltstone is very thin-bedded, hard,
and hackly with flaggy partings. The Maccrady seems con-
formable with the underlying Price Formation.

Greenbrier Limestone

The Greenbrier Limestone (' tsig Lime" of drillers) of Late
Mississippian age averages 490 feet in thickness. The Green-
brier consists of a thick sequence of dense, crystalline, dark-
gray, brownish-gray to very light-gray, micritic to sparry,
highly fossiliferous, oolitic, locally cherty limestone. The
limestone contains interbeds of shale, siltstone, and argilla-
ceous limestone. The lower 40 feet contain black, gray, and
pale-red chert nodules. A pale-brown dolostone occurs near
the top of the chert-bearing zone. The limestone lies discon-
formably on the Maccrady Formation or when the Maccrady
is absent on the undeilying Price Formation. The Greenbrier
generally thickens from 350 feet along the Letcher County,
Kentucky and Wise County, Virginia boundary to 605 feet
toward the southeast along the Russell-Wise County line.

Bluefield Formation

The Bluefield Formation of Late Mississippian age has an

average thickness of 350 feet and consists mainly ofcalcare-
ous shale, siltstone, limestone, and minor sandstone. The cal-
careous shales and siltstones are generally gray, grayish red,
moderate red, greenish gray, and pale green. Limestones,
which are dominant in the lower part of the formation, are
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gray, silty, fossiliferous, and fine to medium grained. The
sandstones are light to medium gray, very fine to fine grained,
calcareous, and discontinuous. Three formally named mem-
bers of the Bluefield Formation occur in Wise County, from
oldest to youngesc the Lillydale Shale, the Glenray Lime-
stone, and the Indian Mills Sandstone.

TheLillydale Shale Member ("Pencil Cave shale" of drill-
en), is between 80 and 130 feet thick and is a dark- to green-
ish-gray, micaceous shale, which is black and carbonaceous
at the base. The shale contains many lenses of siderite and a
few sandstone beds.

The Glenray Limestone ("Little Lime" of drillers) ranges
in thickness between 10 and 80 feet, lies 50 to 150 feet above
the base of the Bluefield and directly above the Lillydale Shale.
The limestone is medium light gay, aphanic, silty, dolomitic,
and micritic; it also contains black chert nodules. The mem-
ber is thin to thick bedded and is interbedded with lighrgreen-
ish-gray shale and siltstone.

Stratabetween the Glenray Limestone and the Indian Mills
Sandstone averages 150 feet in thickness. The strata consist
of fossiliferous, light-greenish-gray shale and limestone and
grayish-red to greenish-gray, fine-grained sandstone.

The Indian Mills Sandstone Member ("Lower Ma;rton" of
drillers, also may be spelled *Maxon" by drillers) ranges from 5
to 80 feet in thickness and is light-gray to light-greenish-gray,
very fine- to fine-grained, quartzose to feldspathic sandstone.

The lower con[act of the Bluefield Formation with the
Greenbrier Limestone is gradational. The Bluefield attains a
maximum thickness of 470 to 475 feet in the southeastern
part of the area and thins to the northwest and west to about
230feet along the state boundary between Wise County, Vir-
ginia and Letcher County, Kentucky.

Hinton Formation

The Hinton Formation of Late Mississippian age averages
650 feet in thickness and is composed of interbedded gray,
grayish-red, and greenish-gray shale and siltstone with minor
amounts of calcareous siltstone and limestone. The forma-
tion is divided into six distinct lithologic members: the Stony
Gap Sandstone at the base, the middle red, the Little Stone
Gap, the middle shale, the Tallery Sandstone, and the Pratter
Shale at the top.

The Stony Gap Sandstone Member ('Middle Maxton" or
"Middle Maxon" of drillen), ranges in thickness from less
than one foot to 180 feet, and consists chiefly oflight-gray to
white, fi ne-grained sandstone with interbedded medium-gray
siltstone and shale. There are some local beds of coal. In
central and northwestern Wise County.the Stony Gap Sand-
stone grades laterally into siltstone.

The middle red member (Wilpolt and Marden, 1959) at-
tains a maximum thickness of about 650 feet in southeastern
Wise County and thins northwestward to about 300 feet along
the Letcher County, Kentucky and Wise County, Virginia
boundary. It is chiefly gmyish-red shale interbedded with lime-
stone and sandstone with olive-gray, grayish-red to medium-

gray shale and siltstone.

TheLittle Stone GapMember, namedbyMiller (1964) (ttte

Avis Limestone of Reger, 1926), averages about 30 feet thick
and is a medium-gray, abundantly fossiliferous, argillaceous,

higNy calcareous shale, mudstone, and micritic limestone.

The middle shale member of Englund (1%8) averages 20
feetin thickness and consists ofmedium-gray and greenish-gray

shale, with a few thin grayish-red beds that are calcareous. This
member also contains interbeds of very fine- to fine-grained,
lighrgray to grayish-red sandstone and medium-gray argilla-
ceous limestone. The shale ranges from 4O feet in the southeast,

thinning to the northwest to zero feet, where eroded during or
before deposition ofthe overlying Tbllery Sandstone.

The Tallery Sandstone Member of Reger (1926)
("Ravencliff'of drillers) ranges in thickness from about 30 feet

to as much as 160 feet and is a very light-gray and light-green-
ish-gray, fine- to medium-grained, feldspathic sandstone con-
aining rounded quafiz pebble conglomerates. In southwestern
Virginia the Tirllery is commonly confused with the younger

Princeton Sandstone (Campbell and Mendenhall, 1896).

The hatter Shale Member of Englund (1968) averages 40
feet in thickness and is normally the top bed of the Hinton For-
mation throughout the study area. It consists ofgrayish-red
shale with thin beds of siltstone,limestone, and very fine-grained

sandstone.

The lower conact of the Hinton Formation may be a discon-
formity. In cenral and northwestern Wise County tte basal Stony
Gap Sandstone is absent, so the lower contact is gradational.

The Hinton ranges from 470 fegt near the state boundary be-
tween Wise County, Virginia and ktcher County, Kentucky to
as much as 820 feet near the Russell-Wise Coun8 line.

Bluestone Formation

The Bluestone Formation of Late Mississippian age con-
sists mainly of shale, siltstone, and sandstone. The shale is
grayish-red to greenish-gray and locally medium- to dark-gray,
calcareous in part, locally carbonaceous, and may contain fossil
fragments. Siltstone is pale red to pale green, mottled, and
calcareous. Sandstone beds are thin to discontinuous, dark
yellowish-brown to gray, very fine to fine grained, and mica-
ceous. The formation has been divided into several members
(Reger, 1926; Cooper, 1944;, Wilpolt and Marden, 1959;

Englund, 1968). In Wise County the Bluestone contains three

distinct members: Pride Shale, middle sandstone, and upper
shale.

The basal Pride Shale Member ranges from 60 feet in the
northwestern part of the county to about 300 feet in the south-

east and consists of grayish-black shale that contains beds of
siltstone, sandstone, and limestone. The member can be traced
throughout the subsurface in the study area.

The middle sandstone member ranges between zero and
180 feet in thickness and thins from southeast to northwest.
It consists ofgreenish-gray, very fine- to coarse-grained argilla-
ceous sandstone; that interfingers with lenses of conglomer-
ate containing pebbles of limestone and quartz. This member
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appears to correlate in part with the Glady Fork Sandstone
Member of Reger (1926).

The upper shale member ranges from zero to 320 feet in
thickness and thins from southeast to northwest and consists
of greenish-gray to grayish-red or medium-gray siltstone and
calcareous shale. Sandstone in the unit is medium to dark
gray, fine to medium grained, and locally conglomeratic.

The lower contact of the Bluestone Formation may be a
disconformity because the upper beds of the Hinton Forma_
tion and the overlying Princeton Sandstone are wedge_like
and are absent in the area. Although the lower boundary of
the Bluestone is well defined and sometimes abrupt, in any
local stratigraphic section the strata appear to represent an
unintemrpted depositional sequence. The Bluestone ranges
in thickness from 210 feet near the Wise County, Virginia_
Letcher County, Kentucky boundary to as much as 530 feet
near the Wise and Russell County line.

PENNSYLVANIAN SYSTEM

Pocahontas Formation

The Pocahonias Formation of Early pennsylvanian age
consists of medium- to dark-gray, very fine-grained sandstonl,
medium- to dark-gray siltstone, and coal beds. Coal beds
present in the area are the Squire Jim and the pocahontas num_
bers I through 7. The Pocahontas Formation attains a maxi_
mum thickness of about 750 feet near the Wise and Russell
County line. From the county line the formation thins in a
northwestward direction. Near Russell Creek, pocahontas
equivalent strata above the lower quartzarenite bed ofthe Lee
Formation are about 130 feet thick, but thin to less than I foot
near the Town of Banner to the northwest. At Banner, the top
of the Pocahontas is shifted to the base of the lowei
quartzarenite bed, where the remaining partbf the pocahontas,
below the lower quartzarenite bed, is about 320 feet thick. At
Banner, a coal equivalent to the pocahontas No. 3 lies 15 feet
below the lower quartzarenite bed (Nolde, 1994a). North_
west of Banner the Pocahontas thins to less than I foot near
the Town of Wise. A schematic diagram of the relationships
of the rock stratigraphic units is shown in Figure 3.

Lee Formation

The Lee Formation of Early pennsylvanian age ranges be_
tween 1,450 and 900 feet in thickness and contains three mas_
sive sandstone units separated by siltstones and thin coal beds.
The sandstone units are quartzose, very hard, light gray to
white, and fine to medium grained with basal conglomerates.
The [,ee is composed of three members: the Middlesboro. the
Hensley, and the Bee Rock Sandstone. The lower two sand-
stones and a shale zone make up the Middlesboro Member.
A series of higher siltstones and coal beds comprise the
Hensley Member, and the upper quartzose sandstone unit, the
Bee Rock Sandstone Member. Coal beds present in the ke
Formation are the Pocahontas No. 8, Little Fire Creek. Lower

Horsepen, Beckley, War Creek, C, Middle and Upper
Horsepen, and Lower Seaboard. To the southeast and east
the lower quartzose sandstone unit of the Middlesboro Mem-
ber intertongues with the Pocahontas Formation. The Bee
Rock Sandstone Member is present west and northwest of the
Town of Wise. East and southeast of the Town of Wise the
Bee Rock Sandstone Member grades laterally into the McClure
Sandstone Membet of the Norton Formation. The L,ee aver-
ages 1,450 feet thick where the Bee Rock Sandstone is present
and 900 feet where the Bee Rock is absent, generally thin-
ning from west to east. A schematic diagram of the relation-
ships of the rock stratigraphic units is shown in Figure 3.

Lower Norton Formation

The lower unit of the Norton Formation, which averages
500 feet in thickness, consists of strata between the top of the
Middlesboro Member of the Lee Formation and the base of
the Kennedy coal bed (Nolde, 1994a). The lower unit and its
lateral equivalents, the Bee Rock Sandstone and Hensley
Members of the Lee Formation, are present throughout the
subsurface. The lower unit contains much less sandstone and
more shale and siltstone than the Lee Formation and the sand-
stones are more argillaceous and micaceous. Coal beds or coal
zones within the lower unit are: Upper Seaboard, Upper Sea-
board "A", Tiller, Jawbone, Raven, and Aily.

Upper Norton Formation and Gladeville Sandstone

The upper unit of the Norton Formation consists of strata
from the base of the Kennedy coal bed to the base of the
Gladeville Sandstone. When the Gladeville is absent, the top
of the Norton is placed at the base of the Dorchester coal bed.
Shale and siltstone dominate the upper unit with local devel-
opment of thick sandstone bodies. Three marine shale se-
quences are present in the upper unit. They are above the
Lower Banner coal, Splash Darn coal, and Hagy coal. Coal
beds within the upper unit are Kennedy, Lower Banner, Up-
per Banner, Splash Dam, Hagy, and Norton. The unit ranges
from 700 and 950 feet in thickness.

The Gladeville, which separafes the Nulon and Wise Fonna-
tions, is largely a quar0ose to feldsptlric and micaceous, light-gny
to white, fine to medium-grained sandsone that ranges fiom less
than one foot to as much as 50 feet in thickness.

IVise and Harlan Formations

The Wise Formation is composed of strata from the top of
the Gladeville Sandstone or base of the Dorchester coal bed,
when the Gladeville is absent, to the top of the High Splint
coal bed or the base of the Harlan Formation, when the High
Splint coal bed is absent. Characteristically, siltstone and sand-
stone dominate the Wise. Limestone and calcareous shales
occur within the siltstone units. The shale beds are dark gray
to grayish-black and contain fossil plants and marine inverte.
brate fossils. Two widespread shale beds are the Kendrick
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and Betsie. The most widespread limestone bed is associated
with the Magoffin Member. The more important coal beds
are in ascending order: Dorchester, Clintwood, Imboden,
Taggart, Low Splint, Phillips, Pardee, and High Splint. The
thickness of the formation ranges from less than I foot in the
eastern part of the county to as much as 2,268 feet on Black
Mountain along the Letcher County, Kentucky and Wise
County, Virginia line.

The Harlan Formation extends upward from a basal cliff-
forming sandstone to the top of Black Mountain. The forma-
tion consists predominantly of light- to medium-gray, fine- to
medium-grained sandstone with interbedded medium-gray
shale and siltstone. The Harlan Formation coniains the No.
13 coal bed. The maximum preserved thickness is 600 feet.

STRUCTURE

The surface of the Precambrian basement rocks. deformed
and metamorphosed during the Grenville orogeny about 940
million years ago, slopes to the southeast at69 feetper mile.
Similarly the sedimentary cover rocks, for example the top of
the Berea Sandstone bed, of Early Mississippian age, slopes
to the southeast at 63 feet per mile.

The Pine Mountain fault and structures above this fault
formed during the Alleghanian orogeny. The overriding block
of this fault namely the Pine Mountain fault block contains
broad synclines and anticlines that trend northeast-southwest
and are broken by northwest-southeast trending normal faults
(Henika, 1994). Major structural features (Plate 1) are the
Pine Moun0ain fault, Powell Valley anticline, the Middlesboro
syncline, the Dorchester syncline, the Buck Knob anticline,
the Gladeville anticline, the Glamorgan fault, the Coeburn
fault, the Kent Junction fault, and the St. Paul fault.

The Pine Mountain fault crops out about 3000 feet north-
west of the Virginia-Kentucky state line and trends roughly
parallel to the State line. About 3.5 miles southeast of the
outcrop (near the axis of the Middlesboro syncline) the fault
lies about 3000 feet below sea level. Throughout the remain-
der of Wise County the fault plane slopes to the southeast to
where it lies about 5 100 feet below sea level near Town of St.
Paul at the Wise and Russell County line.

The Powell Valley anticline, in the southem part of the counry,
is an elongate, fault-bend fold that plunges to the east.

The Middlesboro syncline is oriented in a northeast-south-
west direction through northwestern Wise County generally
parallel to the Pound River. The syncline reflects the location
and geometry of a subsurface sffuctural ramp on the Pine Moun-
tain fault that rotated the overlying rocks during thrusting
(Henika" 1994). Beds on the northwest limb of the syncline
have dips up to l6degrees toward the southeast whereas beds
on the southeast limb have much gentler dips of generally 5
degrees to the northwest.

The Glamorgan faultcan be faced northward from Ramsey
to the Virginia-Kentucky state boundary near Pound Gap. The
fault plane is linear, steep to vertical with local variations, and
an upthrown side to the east.

The Coebum faulttend is north-south and therocks in Canev

Ridge and Coeburn quadrangles are upthrown to tlrc west and
are parallel to the Glamorgan fault, six miles to the west.
Movement along the fault is believed to be mainly vertical
with a thrust to the east component. The fault probably formed
as the result of differential horizontal stress within the Pine
Mountain fault block. The fault consists of a 400-foot wide
zone of disruption. Vertical displacement along the fault
mnges between 20 and 140 feet. Horizontal displacement
along the fault is probaply less thari 2,000 feet.

The Kent Junction fault is a minor northwest-dipping nor-
mal fault, which trends roughly northeast-southwest. Verti-
cal displacement along the fault is about 150 feet.

The St. Paul fault brings Middle Cambrian limestone and
dolostone of the Honaker Formation into fault contact with
Eady Pennsylvanian siltstone and sandstone ofthe Pocahontas

and Lee Formations. The fault lies 5660 feet below sea level
in the Gulf Price No. I well about four miles southeast of St.
Paul. Geophysical data along with surface geology indicate
that the St. Paul fault merges with the Pine Mountain fault.
Movement along the St. Paul fault was from southeast to north-
west. Near the fault con[act the Pennsylvanian units have been
overturned. The southeast limb has been detached and thrust
northwestward along a subsidiary fault.

NATURAL GAS, OIL, AND COALBED METHANE

Exploration for oil and natural gas in Wise County began
with the drilling of the G.W. Gish well, in the Nettle patch
area, in the middle 1890s to a total depth of 2,153 feet. The
Gish well (Plate 1, 60.{ 9-0-l), about 2 miles southeast of the
Town of Norton, had a show of gas at 626 feet within the
upper part of the Bluefield Formation. The driller reported a
"white lime" at 1.000 feet below the surface. This "white
lime" correlates with the Greenbrier Limestone.

Six wells (Table l) were drilled from about 1900 to 1952
in Wise County. These wells had shows of gas, but were
completed as dry holes. In 1953 two-commercial gas wells
were drilled and completed in the county. The fint well was
completed in July 1953 along Phillips Creek in the Flat Gap
area in the western part of the county. Latet a second well
was completed in August 1953 in the Nora gas field in the
Caney Ridge area. A slight increase in drilling activity from
1954 to 1983 resulted in the drilling and completion 36 gas
wells and seven oil wells. A rapid increase in drilling activity
between 1984 and 1986 resulted in 139 wells being drilled of
which 110 resulted in a gas well, 26 were oil wells, and three
wells were plugged and abandoned. A decrease in drilling
activity between 1987 and 1991 resulted in drilling and
completion of 40 gas wells, one oil well, two coalbed meth-
ane wells, and one dry hole. An increase in drilling activity
during 1992 and 1994 resulted in 86 gas wells, 13 oil wells,
and twelve coalbed methane wells. Also during this time two
wells were plugged and abandoned. During 1995, eight gas
wells and two coalbed methane wells were drilled. As of
June 30, 1996,377 wells had been drilled in this county in the
search for natural gas. Three-hundred and fifty-two were
drilled for conventional gas and25 were drilled for coalbed
methane. Tlventy-four of the coalbed methane wells are pro-
ducing gas, one was drilled as a corehole and is plugged and
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Figure 4. Location of Wise County gas fields.

abandoned. Of the377 wells drilled, 306 are producing gas,

47 ue producing gas and oil, eight are plugged and aban-
doned, and 16 are dry holes. This is a 93.6 percent success

rate. Three-hundred and sixty-six ofthe 377 wells are in nine
gas fields @igure 4). The nine gas fields (Table 3): Bear Creek
(2), Black Creek (10), Flat Gap (2), Flatwoods (17),
Glamorgan (6), High Knob (33), Meade Creek (3), Nora (56),
and Roaring Fork (235). The remaining eleven wells are not
assigned to a field. The Coalbed methane wells are in Nora
field (eight wells), Meade Creek field (one well), and Roar-
ing Fork field (fifteen wells).

Between the middle 1890s and 1996 there have been 15

natural gas operators in Wise County (Table 4). Four opera-
tors drilled wells in the county before commercial amounts of
gas were discovered. These operators were an unknown in
1890s, Benedum Trees in 1933, Southwest Oil & Gas in 1940,

and New York Mining and Manufacturing in 1951. These

operators were unsuccessful in discovering natural gas. Then
in 1953 Clinchfield Coal Company drilled and completed the

first two commercial gas wells in the county. Clinchfield pro-
duced gas from these two wells until they were shut-in in 1959.

ln 1967, Penn Virginia Resources purchased the two wells
from Clinchfield Coal Company. In 1968 Trans State Oil and

Gas drilled a well in Powell Valley near Butcher Gap. They

I
I

t

Dickenson
County

Flatvfoods
Russell
County

encountered oil in the Clinch Sandstone from a depth of970
to 985 feet. The well was abandoned because of hole prob-

lems. During 1972 Columbia Gas Transmission completed a

lease with the Penn Virginia Corporation and in 1974 Colum-

bia began drilling on these leases. During 1979 Philadelphia

Oil Company expressed its intent to drill one well in Wise

County for extension of the Nora field. In 1979 they drilled
and completed five wells. Wise Oil and Gas began a drilling
pro$am in 1981 near Black Creek in the Norton area. They

drilled 10 wells. Also in 1981 American Natural Resources

(ANR) began a drilling program. They began drilling in the

Roaring Fork area during 1983. ANR produced the frst oil.
In I 985 ANR purchased the two Penn Virginia wells. In 1987

Philadelphia Oil Company was purchased by Equitable Re-

sources Exploration, Inc. AMVEST Oil and Gas, Inc. began

drilling in 1988. ln 1992 Equitable Resources Exploration
purchased ANR Production wells. Then in 1996 Equitable

changed their name to Equitable Resources Energy Company.

Currently Equitable Resources Energy Company and

AMVEST Oil & Gas, Inc. are the only natural gas producers

in the county.
Table 5 presents information on the number of comple-

tions perproducing formation by field. The Chattanooga Shale

including the Berea sandstone is the dominant zone (M per

\
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Thble 3. Summary of wells drilled by field and result, 1890-1995.

r5

Field Gas Well Oil Gas Well-PA Dry Hole Coalbed Total
Well Methane

Bear Creek
Black Creek
Flat Gap
Flatwoods
Glamorgan
High knob
Meade Creek
Nora
Roaring Fork
Non-associated

2
9
I

l5
6

30
2

49
t&

4
5
6

47
I
4
1

2
10

2
T7

6
33

l3
858
15 235

11

Total 2t2

Table 4. Summary of wells drilled by Operator and result.

t647 u 377

Operator Began
Drilling
Activity

Gas Oil Coalbed Gas-PA Drv Total
Well Methane Hole drilled

Amvest Oil & Gas,Inc.
ANR Production Co.
Benedum Trees
Castle & Jenkins
Clinchfield Coal Co.
Coastal Oil & Gas Corp.
Columbia Gas Transmission
Equitable Resources Expl.

Penn Va Resources
Philadelphia Oil Co.
Southwest Oil & Gas
Trans State Oil & Gas
Unknown

1988 6
tgu r33
1933 0
1950 0
1953 t7
19 9{) 2
1974 4
1987 99

New York Mining & Manufacture 1951 0
0

l6

0
29

0
0
I
0
0

13

0
0
0
0
0
0
4

0
0
0
0
0
0
0
u
0
0
0
0
0
0
0

006
2r165
011
011
302r
002
0610
20138
011
101
0016
033
011
011
0110

1989
r979
t940 0

'97A 
0

1895 0
Wise Oil & Gas 1982 5
Total

Tabte 5. Number of completed intervals by field.

2t2 47 A t6 3n

Producing Zone Bear Black Flat Flatwoods Glamorgan High Meade Nora Roaring Number of
Creek Creek Gap Knob Creek Fork Completions

I*e
Pocahontas
Ravencliff
Stony Gap Ss

Bluefield
Greenbrier Is
Price
Chattanooga Sh
Berea Ss

Wildcat Valley Ss

l7
l9

4
7

23
10

5
2
1

r45
t9l
155

228
I

15

4
5
9
8

I
312
4
623

23
t2
l5

19 97
1 180

10 193
43 136
I

Number of completion
zonesperfield 2 5934 96 A2 851
Number of Wells
in Gas Field

26

l5

t3

30 57 226 349
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cent) completed for natural gas production.
Accumulation of natural gas in this area is related to perme-

ability and porosity rather than stucture. Even in the thick sand-

stones, only thin zones may be sufficiently permeable for gas

accumulation. Permeable beds in these thin zones, form the
reservoirs. Dry holes may be present, even in areas shown to
be productive, because of lack of permeability and porosity.

DESCRIPTION OF INDIVIDUAL GAS FIELDS

BEARCREEKFIELD

The Bear Creek field (Figure 4), discovered on January 3,
1956, comprises roughly 792 acres and contains two wells. The
combined total depth of the wells is 10,519 feeq the average

depth is about 5,260 feet. The Clinchfield Coal Company in
partnership with Wise Development Company drilled the first
well No. 171 and encountered gas in the GreenbrierLimestone
at a depth of 4,365 to 4,558 feet. Initial open flow gauged 33

Mcf per day. After acidizing the Greenbrier Limestone from
4,263 to 4,584 fert with 4,000 gallons of acid, final open flow
was I , I 80 Mcf per day. Rock pressure after stabilizing flow for
72 hours was gauged at 1,010 pounds per square inch.

The second well, the Clinchfield Coal Company, Wise
Development well No. 187, completed on July 10, 1957 was
drilled to a depth of 5,935 feet. Gas shows were reported in the
Greenbrier Limestone (4,735 tet) and the Chattanooga Shale
(5,541 and 5,875 feet). They explosively fractured the Chatta-
nooga Shale with 8,734 pounds of gelatine in the interval4,999
to 5,914 feet. Final open flow after the first hour was 310 Mcf.
Rock pressures after 48 hours was 410 pounds per square inch.
As of January l, 1958, both wells were shut in.

BLACK CREEK FIELD

The Black Creek field (Figure 4, Table 3) comprises
roughly 2,486 acres and contains 10 wells. The combined
total depth of the wells is 59,096 feet; the average depth is
about 5,909 feet. The field was discovered on June 8, 1983

when the Wise Oil and Gas Exploration, Inc., and Greater
Wise,Inc. drilled well No. 10013 and encountered gas in the
Greenbrier Limestone, Price Formation, and Chattanooga
Shale. Initial open flow was 193 Mcf per day from the Green-
brier Limestone, 168 Mcf per day from the Price Formation,
and 75 Mcf per day from the Chattanooga Shale. Both the
Price Formation (4,268-4,3,54 feet) and the Chattanooga Shale
(5,135 -5,27 8) was hydraulically fractured. The Greenbrier
Limestone was acidized from 3,987 to 4,152 feet. New York
Mining and Manufacturing Company drilled one dry hole
within the field boundary. This well was the Graham No. l,
which was completed on December 8, 1951. They drilled
the well to a depth of 6,070 feet and penetrated shales in the
Silurian Rose Hill Formation for about 80 feet. Gas shows
were reported in the Graham well in the Price Formation and
Berea Sandstone. Subsequently, eight additional wells have
been drilled and completed as producers. Nine wells (Table

5) in the field produce gas from the Chattanooga Shale, Berea

Sandstone. Price Formation. and Greenbrier Limestone. Aver-

age final flows from these reservoirs ae 47 8 Mcf per day from
the Chauanooga Shale, 293 Mcf per day from the Price Forma-

tion, and 2,455Mcf per day from the Greenbrier Limestone.

FLAT GAP FIELD

The Flat Gap field (Figure 4) comprises roughly 833 acres

and contains two wells. Equitable Resources Explo'ration dis-
covered the field on August 22, 1994, when they drilled the

Ernest Bolling V-314O well and encountered gas in the Green-

brier Limestone and Chattanooga Shale. Total depth of ttte V-
3 14O well is 5,060 feet. The Greenbrier was acidized from 3,570'

3,587 feet. The Price Formation was hydraulically fractured

&om 3,670 to 3,840 feet. Also the Berea Sandstone (from 4,041-

4,1 10 feet) and the Chattanooga Shale from 4,1 10 to 4,502 feet
and 4,7 52 to 4,858 feet were hydraulically fractured. Commin-
gling of gas from the Chattanooga Shale was 169 Mcf; the Price

Formation and Greenbrierlimestone yielded 1,075 Mcf. Equi
table attempted to drill another well, the Red River Coal Com-
pany V-3199, in the field in December of 1994. The well site

was abandoned because ofhole houble.

FLAT'WOODS FMLD

The Flatwoods field @gure4, Table 3) comprises rougNy
3,971 acres and contains 17 wells. The combined total depth

of the wells is 77,100 feet; the average depth is about 4,819
feet. Philadelphia Oil Company and Banner Coal Company
discovered the field on May 16,1987, when they drilled well
P-366 and encountered gas in the Berea Sandstone. Hydrau-
lic fracturing ofboth the Berea Sandstone and Cleveland Shale

interval (4,344-4,774 feet) yielded a final flow of 1,060 Mcf
after stabilizing flow for six hours. One dry hole, the Colum-
bia Gas Transmission Corporation's Penn Virginia Resources

well No. 20225, is near the field limits. Subsequently, 14

additional wells have been completed as producers from com-
mingled reservoirs. Average final flow for commingled gas

from that part of the Chattanooga Shale that lies below the

Berea Sandstone is 399 Mcf per day; from the Chattanooga

Shale including the Berea Sandstone, 848 Mcf per day; and

from the Chattanooga Shale and Greenbrier Limestone, l,l7 9

Mcf per day. One well completed in the Berea Sandstone

yields 220 Mcf per day. A gas well was drilled as a corehole
to test for the presence of coal beds. Coalbeds were present,

but were too thin to produce. The well was plugged and aban-

doned in August 1994.

GLAMORGAN FMLD

The Glamorgan field comprises roughly 2,285 acres and

contains six wells. The combined total depth of the wells is
35,946 feet the average depth is about 5,991 feet. AMVEST
Oil and Gas, Inc. and Glamorgan Coal Company discovered

the field on August 31, 1988, when they drilled the No. G-3
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well and encountered gas in the Chattanooga Shale from 5,lgg
to 5,284 feet and from 5,766 to 5,854 feet. Hydraulic fractur_
ing of the Chattanooga Shale from the interval 5,1gg to 5,2g4
feet and at 5 ,7 66 feet produced a final open commingled flow
of 358 Mcf per day after stabilizing flow for four hours. Av-
erage final open flow for two wells producing commingled
gases from the Chattanooga Shale and Berea Sandstone is
325 Mcf per day. Four wells produce 489 Mcf per day by
commingling of gas from &e Chattanooga Shale, price Foi-
mation, and Greenbrier Limestone.

HIGHKNOB FIELD

The High Knob field @gure 4), roughly a7,63g-acre ne,a
containing 33 wells, was discovered on February 13, 1975, when
Columbia Gas Transmission Corporation, penn Virginia Re-
sources drilled theNo.20l20-T well andencounteredgas in the
Berea Sandstone from 3,318 to 3,385 feet. After hydra-ulic frac_
turing, final open flow from the Berea was 614 Mcf after flow
had been stabilized for six hours. The combined total depth of
the 33 wells is 148,609 feet; the average depth is aboui+50:
feet. Of the 33 wells in the field, 30 areproducing gas and three
are dry holes. The three dry holes were drilled between 1940
and 1942 and before the discovery of the High Knob field.

MEADECREEKFIELD

The Meade Creek field, which comprises roughly 1,091
acres and contains three wells, was discovered on September l,
1987. The combined total depth of the conventional gas wells
is 12,556 feet; the average depth is 6,278 feet. A coalbed meth_
ane well was drilled to a total depth of 2,530 feet. ANR produc_

tion Company drilled the discovery well. This well, ANR No.
75, encountered gas in the Greenbrier Limestone from 4,g l g to
4,834 feet and in the Berea Sandstone from 5,47 2 to 5,57 2 feet.
After hydraulically fracnring the Berea, final open flow was
133 Mcf per day after flow had stabilized for three hours. After
acidrzing and stabilization of flow for three hours, the Green-
brier Limestone yields 1,163 Mcf per day.

A second well, the ANR production Company No. 13
completed on October 9, 1990, was drilled to a depth of 6,g96
feet. The driller reported a gas show in the Berea Sandstone
(5,581 to 5,692 feet). The Berea was hydraulically fractured
in the 5,618 to 5,667-interval. Final open flow after allowing
the flow to stabilize for three hours was 169 Mcf per day.
Rock pressure after 48 hours was 6 I 5 pounds per square inch.

The third well completed in the field was a coalbed meth-
ane well. Equitable Resources Exploration drilled the No.
VC-2929 well, which was completed on July 21,1993. Coal
beds and associated rocks were hydraulically fractured in the
Pennsylvanian-age Pocahontas ( 1,908-2,435 feet), including
the Pocahontas coalbeds 7 , 6, 5, 4,3, and l, and ke Forma-
tions (1,197-1,845 feet), including the Greasy Creek, Lower
Seaboard, Middle and Upper Horsepen, "C,', War Creek,
Lower Horsepen,and Little Fire Creek coalbeds. The average
thickness of these coalbeds are 2.6fegt. Commingling of gas
from these formations was gauged at 53 Mcf after six hours.

Rock pressure after 48 hours was 305 pounds per square inch.

NORA FIELD

The Nora field is the largest gas field in the Common-
wealth and comprises more than 178 square miles (113,920
acres) in Dickenson and Wise Counties. It contains 638 wells.
The field was discovered in Dickenson County on April 12,
1949, when the Clinchfield Coal Company, drilled the H. p.

Phillips No. 101 well. The well penefated a producing zone
in the Greenbrier Limestone from a depth of 3,849 to 3,877
feet. Initial flow of gas was 426 Mcf per day. They acidized
the Greenbrier from 3,801 to 3,894 feet with l,fiX) gallons of
acid. Final flow af0er acidization was 1,632 Mcf per day.
The well also had a gas show in the Lee Formation at a depth
from 1,028 to 1,032 feet. With subsequent development of
the Nora field, gas was discovered in the Wise County por-
tion on September 2, 1953 with the drilling and completion of
the Clinchfield Coal Company, Dunn Coal Land No. 148. The
well's total depth was 5,738 feet after bottomingin2 feet of
the Early Devonian-age Wildcat Valley Sandstone. Final open
flow of gas from the Chattanooga Shale was 440 Mcf per day.

Of the 178 square miles in the field, approximately 25
square miles (15,857 acres) are in Wise County. The field
lies mostly east and along the Coeburn fault and north of the
Guest River. Fifty-six wells are in the Wise County portion
of the field. Of the 50 conventional wells, 49 are producing
gas, and one is plugged and abandoned. The combined total
depth of the conventional gas wells is 284,1 I 8 feet; the aver-
age is about 5,682feet. The field (Table 5) produces from the
Chattanooga Shale, Berea Sandstone, Price Formation, Green-
brier Limestone, Hinton Formation, and the Pennsylvanian
coalbeds and associated rocks.

Coalbed methane exploration and development began in
Wise County in late 1990. Tfvo wells were drilled and com-
pleted in the Coeburn area. The first coalbed methane well
completed in Wise County was the Equitable Resources Ex-
ploration, Martha J. Blackwell PC-389 on August 14,1990.
Coal beds and associated rocks were hydraulically fractured
in the Pennsylvanian-age Pocahontas (2,330-2,734 feet) and
Lee Formations (2,W-2,330 feet). Commingling of gas from
these intervals was gauged at 60 Mcf per day. The second
well, Equitable Resources Exploration, James H. Dunn p-
437C, completed on October 23, L990, was drilled to a tolal
depth of 2678 feet.
One coalbed methane well was completed in1992; one well
in 1993; and four wells in 1994. All eight coalbed methane
wells are producing gas. The combined total depth drilled for
coalbed methane is 21,9ffi feeq the average is about 2,745
feet. Coalbeds and associated rocks were hydraulically frac-
tured, in the Pennsylvanian-age Pocahontas (2,34I-2,425 feet)
Formation, including the Pocahontas No. 6 coalbed and Lre
(2,070-2,341 feet) Formation, including the War Creek,
Beckley, Lower Horsepen, Little Fire Creek, and Pocahontas
No. 8 coalbeds. The average thickness of these coalbeds is
2.8 feet. Gas production from this well began in March l99l
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with a production of 284 Mcf for one day. The well produced

for six months during l99I at a rate of 56.9 Mcf per day.

Cumulative gas production from this well during 1991

amounted to 8,535 Mcf. Cumulative water production from
this well was 350.5 barrels, averaging 29.2 barrels per month
during 1991.

ROARING FORK FMLD

The Roaring Fork field (Figure 4, Table 3), which covers
roughly 45,990 acres and contains 235 wells, was discovered
on January 4, 1954, when Clinchfield Coal Company, Vir-
ginia Coal and hon Company drilled well No.155. They en-

countered gas in the Greenbrier Limestone (3,980 to 4,000-
foot interval), with an initial flow of gas at 95 Mcf per day.

After acidizing the limestone the final open flow was 2,1(X)

Mcf per day. This was after the first hour of flow with a

measured initial rock pressure of 920 pounds per square inch;
howeveq after 72 hours, rock pressure had risen to 980 pounds
per square inch. Of the 220 conventional gas wells completed,
164 are producing gas,47 are producing gas and oil, four are

plugged and abandoned, and five are dry holes. Natural gas

(Thble 5) isproduced fromtheChattanooga Shale, Berea Sand-

slone, Price Formation, and Greenbrier Limestone. Oil is pro-
duced from the Greenbrier Limestone.

Coalbed methane exploration and development began in
the Roaring Fork field in late 1992 with the drilling and comple-

tion of one well, about 1.3 miles north of Pinnacle Gap in the
Flu Gap Quadrangle. This well is Equitable Resources Explo-
ration, Lucinda Horn VCP-26T completed on December 22,
1992. Coal beds and associated rocks were hydraulically frac-
fined in the Pennsylvanian-age Lee Formation (1,248-2,n 2 feEI).

Commingled gas from these formations was gauged at 17 Mcf
pel day. Three coalbed methane wells were completed in 1993;

seven wells during 1994; and four wells during 1995.

SOI.]RCE AND MIGRATION OF GAS

Most of the organic material in the Devonian shales is ma-
rine in origin (Maynard, 1981) and is therefore prone to gener-

ate oil or gas. The black, organic shale and greenish-gray, silty
shales that compose the middle gray siltstone and lower black
shale members of the Chattanooga Shale are refened collec-
tively as the "Devonian shales." Any hydrocarbon production
from these shales is almost exclusively gas, and is not from po-
rous-permeable reservoirs such as sandstones and ca6onates
(in which gas is stoied in discrele pore spaces and migrates to
the well through permeable rock). Schettler and Parmely (1986)

have shown that within the Devonian shale sequence, the black
shales have sufficient kerogen content in some areas to serve as

a source rock for gas. Their data show that, as part of ttre total
gas-transport syslem within Devonian shales, gas migrates from
the black shales at the molecular level into the less-organic silt-
stone reservoirs.

Cole and others (1987) identified four major source rocks

in Ohio: the Sunbury Shale, the Ohio and Olentangy Shales,

and the Point Pleasant Formation. The Point Pleasant is cor-

relative in part !o the Reedsville Shale. Organic-rich shale in
the Sunbury and Ohio Shale, which is equivalent to the Big
Stone Gap and middle gray siltstone members of the Chatta-

nooga Shale havebeen tracedinto WiseCounty fromOhio and

West Virginia. The source rock associated with the lower black

shale member of the Chattanooga Shale, is the Olentangy Shale.

Oil has not been produced from the Devonian shales in Wise

County. This is probably due to the extremely low permeability

of the source rocfts, which does not allow migration !o reser-

voir-quality rock. Therefore, any oil that may be generated in
the Devonian shales will be converted to gas with an increase in
thermal maturity. Gas and oil are produced from both primary

and secondary porosity in Mississippian rocks. The Greenbrier

Limestone is probably the source of the gas and oil in Green-

brier reservoin. The dark shale of the Bluefield Formation is

suspected of being the source of gas in the Stony Gap Sand-

stone, and the Little Stone Gap Limestone the source of
Ravencliff gas. Because the organic material associated with
the Pennsylvanian-age rocks is tenestrial in origin, they aremore

prone !o generating gas.

Depth, durations of burial, and geothermal gradient are

the most important factors that control thermal maturation of
organic matter. In recent years, attention has been directed

toward the use of conodont color alteration as an index of
organic thermal maturity (Epstein, 1975; Epstein and others,

1974). Epstein and others (1977) and Harris and others (1978)

have compiled maps showing Conodont Alteration Index
(CAI) isograds. These maps show values of CAI for lime-
stones of Ordovician through Pennsylvanian intervals in parts

of the Appalachian basin. A CAI value of 1.5 correlates with
a vitrinite reflecuance range of 0.7 to 0.85 and a fixed carbon

range of 60 to 65 percent. In Wise County CAI mapping

reveals that CAI in Ordovician limestone and in Devonian

and Mississippian shales range between 1.5 and 2.5; CAI
isograds follow the pattern of folding.

Maturation of hydrocarbons and the timing of oil and gas

generation are believed to depend upon the time-temperature

history of a sediment. Based on the burial history and the geo-

thermal gradient, one can estimaie the timing of hydrocarbon

generation (Waples, 1980). 
'This 

is done by determining the

time-temperature index of maturity, the TTI (I-opatin, 1971;

Waples, 1980). TTI values of one to 15 signify a zone of wet

gas generation, values of 15 to 160 a zone ofoil generation, and

1,500 is the upper limit for occurrence of wet gas.

A simplifiedburial history model forthe Paleozoic rocks

in Wise County was constructed (Figure 5). Basic assump-

tions were, 1) a constant surface temperature of 50 F(l()o C)
and?) ageothermal gradient of 1.9o F/100 ft (35'C/km) for
the lower Paleozoic rocks and 2.5" F/100 ft (45" C/km) for
upper Paleozoic rocks. During the Late Paleozoic and Early

Mesozoic the crust was being extended and faulted. There-

fore, a higher geothermal gradient for the upper Paleozoic

rocks is assumed.
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Because of burial and subsidence, the Cambrian System
rocls entered the "oil window" during the Early Silurian time
(about 435 million years ago) and exited the window during
Early Pennsylvanian time (about 320 million years ago). Con-
tinued burial caused the Ordovician rocks to enter the oil win-
dow at the beginning of the Late Silurian (about 418 million
years ago) time. Further burial moved the Late Ordovician
Tfenton Limestone (which produces oil in Lee County) into
the oil window about 320 million years ago during Early Penn-
sylvanian. The Tfenton remained in the window until 290
million years ago (at the beginning of Permian time). The
Chattanooga Shale of Devonian- and Mssissippian-age would
have started generating oil in Late Triassic time. The Late
Mssissippian Greenbrier Limestone entered the oil window
about 276 million years ago (Early Permian time). The Green-
brier Umestone is still in the "oil window"; this explains the
oil production. Pennsylvanian rocls entered the oil window
at the beginning of Triassic time. Based on the previous dis-
cussion of time{emperature relationships it appears that the
primary source rocks in Wise County are the black shales as-
sociated with the Big Stone Gap Member, middle gray silt-
stone member, and the lower black shale member.

COMPLETTON TECHNIQUES

Devonian shale gas wells fall into three categories of
completion types: (l) open-hole, natural flow, (2) open-hole,
stimulated flow, and (3) cased-hole, perforated casing and
stimulated flow. "Natural" open-hole completions are wells
in which no casing was run and gas flow volumes were suffi-
cient !o preclude stimulation. Devonian shale gas production
is dependent on fracture permeability. In the second category
well completion involves stimulating thick intervals of the
shale, generally concentrating on the organic-rich shale zones.
Stimulated open-hole wells have been treated with explosives
to increase production rates by localized shattering ofthe res-
ervoir rock over long intervals. More than 1,000 feet of sec-
tion has been treated in stages in individual wells, with a va-
riety of techniques used to pick perforation depths within the
overall interval. In these cases, knowing exactly where the
production originates is impossible. The third category com-
prises most wells that have had casing run for completion and
were perforated in selected intervals. Individual shaped charge
could be placed at any point within the well, and then the well
could be fractured hydraulically. The operators have concen-
trated on coarser-grained intervals in the eastern edge ofthe
afea, as siltstone zones uue more prominent. Still, "siltstone-
type" completions (thinner intervals) have been used in the
area to the west, and "shale-type" completions (thicker inter-
vals) have been tried in the eastern part of the area. In the
past couple ofyean, operators have increasingly used a vari-
ety of logging techniques to detect the location ofproductive
fractures in their wells, and have then concentrated their stimu-
lation on these zones, despite lithology or formation.

Eady in the history of gas production fromDevonian shales,

explosives were detonatedin an open hole to induce fracnres in
the shale and increase production. In recent years, researcbers

have found better ways to complete wells in Devonian shale. A
variety of materials and methods have been used to create frac-

tures and stimulate production, including the use of foam (nito-
gen and water), liquid carbon dioxide, gelled liquids, massive

hydraulic fracturing, and improved explosive fracturing. Ac-
cording to Iancaster and others (1987), massive hydraulic ftac-
turing that reduces liquid volumes and maximizes proppant con-
centration is the most effective way to stimulate Devonian shale

wells. They think that modem foam technology can achieve

these goals at comtrntitive costs.

Explosive stimulation of production in open-hole wells,
was used from the late 1800s to the late 1960s, but is not
practiced now. Very few Devonian shale wells have been
completed as open-holes in Wise County since the late 1960s.

Hydraulic fracturing of cased and perforated wells has a be-
come corlmon practice since the middle 1960s and now is
used almost exclusively in this county. Berea Sandstone, Price
Formation, Stony Gap Sandstone, and Ravencliff gas wells
have casing run for completion and are perforated at those
intervals. These intervals are foam fractured, using nitrogen
and water with a sand proppant. The productive interval in
the Greenbrier Limestone is acidized.

CHARACTERISTICS OF OIL AND NAIT]RAL GAS

The late D. M. Young collected a sample of oil from the

Clinchfield Coal Co., Vrginia C.oal and hon Co. well No. 217

@late 1, 61A 1-07). The well is in the Roaring Fork gas field
about one-half mile northeast of Stonega, in the Appalachia
quadrangle. The sample was taken at a depth of 4,2fi) feet in the
Greenbrier Limestone. The U.S. Bureau of Mnes used the
Hempel method to determine the physical characteristics of the
oil sample. The method involves breaking down the oil, using
15 distillation fractions, including specific gravity, viscosity,

sulfur content, which depend on the relative amounts of various

organic compounds in the fraction. Results for this sample are

as follows: API gravity of the oil 39.6 degrees and sulfur con-
tent of 0.46 percent. Because of this relationship, certain com-
positional aspects of the oil can be deduced. The correlation
index (Smittr, 194O) of the distillation fractions for this sarnple

ranges between 15 and 31 and the sample of oil falls within the
paraffinic range. Therefore this oil is medium API gravity, low
sulfur, wax-bearing, paraffin base crude.

Moore (1982) reported the results of a U.S. Bureau of
Mines gas analysis for a sample ftom the Greenbrier Lime-
stone. The sample was from the Clinchfield Coal Company,
Virginia Coal and kon Company well No. 185 (Roaring Fork
gas field, Plate l, 61A l-06). The sample concained methane

84.1 percent, ethane 8.5 percent, propane 3.5 percent, other
organic gases 1.6 percent and nitrogen 1.8 percent, specific
gravity 0.665, and heating value 1,154 BTUs per cubic-foot.
The analysis of a gas sample from the Chattanooga Shale
(Moore, 1982) just below the Berea Sandstone (Clinchfield
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Figure 6. Production and value of natural gas, 1953-1979.

Coal Company, Virginia Coal and kon Company well No.
160, Flate 1, 614, l-02), (Roaring Fork gas field) is: methane
85.7 percent, ethane 8.4 percent, propane 2.6 percent, other
organic gases 1.6 percent, and nitrogen content 1.5 percent,
specific gravity 0.655, and heating value of 1,148 BTUs per
cubic-foot. Hamak and Sigler (1989) presented the follow-
ing analysis of gas from the Berea Sandstone in the Nora gas
field (Philadelphia Oil Company, BannerCoal Company well
No. P-348, Plate l, 598 5-01, depth of 5,077 feet): methane
97.3 percent, ethane 1.8 percent, propane 0.2 percent, other
organic gases 0.1 percent, and nitrogen 0.5 percent, specific
gravity 0.569, and heating value 1,025 BTUs per cubic-foot.

PRODUCTION AND ESTIMATED RESERVES

Natural gas production began in 1954 (Figure 6) by the
Clinchfield Coal Company. Clinchfield produced 7,035 Mcf
from two wells completed in the Roaring Fork area. produc-
tionincreasedduring 1955to 10,837 Mcf and lO,76SMcf in
1956. From 1956 to 1959 production declined to 0 Mcf. No
production was recorded from 1959 to 1967. In 1967
Clinchfield Coal Company sold the two wells to rhe penn
Virginia Corporation. Penn Virginia used the gas from these
wells at their Wentz coal preparation plant. The combined
production from these wells was 9,806 Mcf during 196g. A
steady decline in production from 1968 to 1975 was caused
by a lack of demand for the gas. Demand increased during
1976. Production decreased to 2,508 Mcf in 197g and rose
slightly to 3,798 Mcf during 1979 for these two wells. In
1979 the Philadelphia Oil Company drilled fourdevelopment
wells for the extension of the Nora gas field into Coeburn
area. During 1980 the two Penn Virginia wells produced 3,2gg
Mcf and with completion of the four philadelphia Oil Com-
pany wells added an additional 196,376 Mcf for a toral of
199,664Mcf(Figure 7, Appendix A). By 1984 penn Virginia
produced 773 Mcf from one well, while philadelphia Oil Com-
pany produced 364,122 Mcf from nine wells. In 1984 ANR
Production Company began drilling in the Roaring Fork area.
By the end of 1984 ANR Production Company had 63 pro-
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ducing wells yielding2,12,338 Mcf, an additional44 wells
were completed during 1985. Total production of natural gas
for 1985 amounted to 607,233 Mcf. The completion of the
63 ANR wells produced a significant rise in production dur-
ing 1985. Production increased to 6,536,516 Mcf, a 1,076
percent increase over the 1984 production. Overall produc-
tioqdeclined to3,274,386Mcf by 1990. From lggDtoIg94
gas production increased from 3,274,386 Mcf to 8,994,561
Mcf. Total natural gas production fell in 1995 to 7,489,676
Mcf.
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Figure 7. Production and value ofnatural gas, 1980-1995.

Ttvo coalbed methane wells were drilled and completed
in 1990. Production of coalbed methane began in Wise County
in I 99 l. One well was on line during 199 I and yielded 8,535
Mcf of gas. By 1993 the two wells producd3,832Mcf gas.
ln 1994 16 wells were producing coalbed methane. By the
end of 1995 20 wells was producing coalbed methane. Pro-
duction of methane from these wells was 258.936 Mcf. Cu-
mulative production by the end of 1995 from coalbed meth-
ane wells amounted to 400,054 Mcf in the county.

As of December 31, 1995, no gas production has been
reported for the Bear Creek, Flat Gap, and the six minor pro-
ductive areas. Since coming on line in 1991 the Flatwoods
field (Appendix B) has produced a cumulative production of
1,491,345 Mcf of gas. Cumulative gas production from the
Meade Creek field is 174,488 Mcf and the Black Creek field
is 528,533 Mcf. Cumulative gas production from the
Glamorgan field is 158,590 Mcf. The High Knob field has a
cumulative gas production of 3,225,697 Mcl while the Nora
field is 10,3M,249 Mcf. The Roaring Fork field has the larg-
est cumulative gas production of 55,116,488 Mcf.

The frstreported oil production in Wise County was from
the Roaring Fork gas field for 1983. One well-yielded 60
barrels of oil worth $1935.00. The production and value
steadily increased through 1 989 with a production of 3 , I 32.76
banels worth $56,922.25 from2l wells. Production and value
decreased through 1991 to 1,743.7tbarrels worth $33,653.60
from 1l wells. Since 1991 oil production has increased and
in 1994 32 wells produced 10,120.06 barrels worth
$150,788.89. This was an average of 316.25 barrels worth
$4712.15 per we}}. Production of oil fetl in 1995 to 6,111.57
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barrels. Appendix A and Figure 8 show annual oil produc-
tion and value for the period 1983 to 1995.

Because rcserve estimates are continually fluctuating, year-

end reserve estimates furnish a practical guide for general

trends in reserve levels (Table 6). Evaluating levels of re-
serves aids in determining the capabitty of the natural gas

industry to achieve production requirements. Because their
requirements are, uncertain, historical reserve levels may be
evaluated by comparing annual reserves and production in-
formation.
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Figure 8. Production and value of oil, I 982- I 995.

A useful indicator to evaluate changes in estimated re-
serves is the ratio ofreserves to production (a reserve index).
For an individual county, a reserye index provides a simple
measure of the supply of reserves relative to the flow rate of
natural gas. The index gauges how long the current level of
proved reserves would last assuming all wells continued pro-
ducing at the same annual rate. Production cannot be contin-
ued at a constant level to the point of depletion. Also, new
drilling adds reserves each year. Therefore, the reserve index
is an excellent measure for trend analysis, and does not sig-
nify how long the present supply of natural gas will last.

Since 1968, the reserve index ranged from a low of 5.0 in
197 4 to a high of 40.2 in 1983 . Between 1968 and 197 4 re-
serves were considerably depleted, and the reserve index fell
to 5.0 in 1974. The small increase in drilling activity from
1974 to 1983 provided for a steady growth in natural gas re-
serves ending in a reserve index of40.2 in 1983. The rapid
increase in drilling activity during 1984 to 1986 added an

additional 87.7 Bcf of gas reserves, bringing it to 103.5 Bcf
for 1986. The decrease in drilling activity during 1987 to
199 I saw a decrease in gas reserves caused by a higher rate of
production. The higher reserve index for 1992,1993, and
1994 was caused in part by the purchase of ANR production
Company by Equitable Resources Energy Company in 1992.
Equitable's rapid development of the conventional gas reser-
voirs along with coalbed methane provided for the higher pro-
duction and reserves in Wise County.

In 1995 Wise County produced 7,489,676,000 cubic feet
of gas from 338 wells, which is an average of 22,158,805
cubic feet per well. Three hundred and eighteen conventional
gas wells produbed 7,230,74O,W cubic feet, with an aver-

age of 22,738,176 cubic feet per well. Conventional gas wells

are producing from the Chattanooga Shale, including the Berea

Sandstone, the Price Formation, and the Greenbrrier Limestone.

The twenty coalbed methane wells yielded 258,936,000 cu-
bic feet of gas, with an average of 12,946,800 cubic feet per

well. Coalbed methane wells are producing from the
Pocahontas, Lee, and Norton Formations.

Proven reserves are those quantities of natural gas that
geological and engineering data show with reasonable cer-
tainty to be recoverable in future years from known reser-

voirs under existing economic and operating conditions. Pe-

troleum engineering and geologicaljudgment are required in
estimating reserves. Therefore, the results are not precise

measurements. As of December 31; 1995, proven reserves in
Virginia (Table 6) were I ,838 billion cubic feet of dry natural
gas (Energy Information Administration, I 996).

At the end of 1995 proven reserves for Wise County
amounted to 276 billion cubic feet based on production data.

The total area of Wise County is 260,800 acres. The potential
producible acreage is 221,984 acres and with 57,312 acres

now producing gas, and l&,672 acres remain undeveloped.

With a success rate of 93 percent, drilling this acreage could
result in L53,I45 future producible acres. T\vo hundred and

fifty-three acres per well provide a potential additional 605
productive wells. Cumulative production during 1953 to 1995

is70,471,783 Mcf. In 1995,338 producing wells reported

yielded an estimate of 1,025,064 Mcf average ultimate recov-
ery per completed well. Multiplying future wells by ultimate
recovery yield 620,163,000 Mcf potential undiscovered pro-

ducible reserves. Adding this value and the proven reserves

equals 896.2 billion cubic feet of estimated potential produc-

ible reserves as of December 1995.

OIEDR MINERAL NDSOI'TCNS

Other mineral resources in Wise County include coal,
clay and shale, sandstone, sand and gravel, limestone, iron,
and manganese. Wise County ranked second in Virginia in
total value of mineral production in I 995. Total value of min-
eral production, including natural.gas, oil, and coalbed meth-
ane was $326,3&,776. Non-fuel mineral products (limestone

and sandstone) yielded more than $3,338,205 in 1995.

COAL

Coal is the most valuable resource inWise Counfy and has

been mined since 1892, Commercial coal production has grown

from 2,000 short lons in 1 892 to an all-time peak of 14 103, 135

short tons in 1985. During 199512,W,524 short tons of coal

was produced (table 7). This represents about 34.4 percent of
coal production in the State. Wise County is second only to
Buchanan County (15,7M,324 short tons) in overall coal pro-

duction (Nolde, 1994b). Cumulative coal production for 1892

to 1995 is about 593,717,9M short !ons. Coal is present in the

Norton, Wise, and Harlan Formations. There are at least 20
minable coal beds in the County. The top five coal beds mined
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Table 6. Reserve statistics for Wise County, 1968-1994.

23

Year Proved State
Reserves Production
(Bcfl. (Bcfl

Wise County Wise County Reserve
Production Reserves Index

(Bcfl (Bcfl (Years)

1968 U
1969 31
1970 32
1971 31
1972 36
1973 37
1974 45
1975 48
1976 56
1977 92
1978 95
1979 111
1980 119
1981 118
1982 122
1983 175
1984 216
1985 235
1986 253
1987 248
1988 230
1989 217
1990 138
1991 225
1992 904
1993 1,322
1994 1,933
1995 1,939

3.39
2.85
2.87
2.63
2.80
5.13
7.10
6.72
6.94
8.22
8.49
8.54
7.81
8.90
6.88
4.35
8.93

15.04
15.43
19.52
18.69
18.12
15.57
16.02
31.38
37.04
50.26
49.87

0.10
0.09
0.08
0.09
0.07
0.05
0.04
0.04
0.10
0.05
0.03
0.04
0.20
o.74
0.56
0.39
0.61
6.54
6.31
7.05
5.48
5.97
3.27
4.19
5.79
6.75
8.99
7.49

1.0
0.9
0.9
1.1

0.9
0.4
0.2
0.3
0.8
0.6
0.3
0.5
3.0
9.8
9.9

15.7
14.7

102.2
103.5
89.6
67.4
71.5
28.9
58.8

166.8
240.9
327.8
276.0

10.0
10.0
11.3
12.2
12.8
8.0
5.0
7.5
8.0

12.0
10.0
12.5
15.0
13.2
17.7
40.2
24.1
15.6
16.4
12.7
12.3
12.1
8.8

14.0
28.8
35.7
36.s
36.8

*Source: 1968-1976, American Petroleum Institute, i995; !9ZZ-1g95 Energy
Information Administration, 1 996.

during 1995 were: Wilson (1,638,610 short tons), Dorchester
(1,352,568 short tons), Upper Banner (1,212,614 short tons),
Imboden (1, 195,896 short tons), and Kelly (1,002,879 short tons).
Available proximate and ultimate analyses, physical properties,
and chemical analyses of coal beds are listed in a publication by
Wilkes and others (1992).

CLAYAND SHALE

Clay and shale deposits sui0able for manufacture of various
clay products are available in the county. These resources have
not been developed commercially, and only minor exploratory
tests have been made. The result of analyses of 14 samples of
clay, shale, and related material from Wise County have been
described by Johnson and others (1966). These samples are
from the Rose Hill Formation, Big Stone Gap Member of the
Chattanooga Shale, Lee Formation, Norton Formation, Wise
Formation, and coal-mine refuse (Wise Formation). The samples
have potential use in the manufacture of common brick, tile,
and sintered lightweight aggregate. Shale was quarried near the

south end of the Norton reservoir from the Bluestone Forma-
tion. The shale was used as raw material for lightweight aggre-
gate (Nolde and others, 1986). Bricks were manufactured at
Norton and clay dummies for use in stemming coal-mine drill
holes were made from clay near Pound.

LIMESTONE AND DOLOSTONE

The Greenbrier Limestone is actively quanied at Rim Rock
Quanies 0.4 miles southeast of Little Stone Gap. Vulcan Mate-
rials Company is quarrying the limestone for use as road stone,
raifroad ballast, and riprap. Vulcan Materials quarried 513,545
short tons of limestone durin 91995 (Table 7). Southwest Quar-
ries, Inc. abandoned a quarry near Big Stone Gap. They pro-
duced road aggregate, concrete aggregat€, and building stone
from the Greenbrier Limestone. Limestone and dolostone were
quarried from the Hancock Formation by Rim Rock Quanies
near East Stone Gap. The stone quarried was used as crushed
stone. For a broad treatrnent of the limestone resources ofWise
County, the reader is referred to a paper by lovett (1994).
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25,000 12,@3,349
12,279 12,743,155
7,800 11,756,7s8

o 13,520,4m
0 13,828,780

65,000 13,488,069

SANDSTONE. SAND AND GRAVEL

Sandstone sui0able for building can be obtained in many
parts ofthe county. Andover Enterprises, Inc. quanies sand-
stone for local roadstone use. They quarried 65,000 short tons
during 1995 (Iable 7). The Westnoreland Coal Company, Bullitt
Quarry, was inactive during 1995. Between 1990 and 1995,
Westnoreland quarried 20,079 short tons of sandstone. Sand-
stone was quarriednearPound andcrushed to sand by theAdams
Sand Corporation and marketed for building and other purposes.

An abandoned sandstone quarry is near Kent Junction. The
sandstone is just below the Clintwood coal bed (Nolde and oth-
ers, 1986). Other sandstones of the Wise Formation are used
locally as a base for coal-mine haul roads, railroad ballast and
fill. Lee Formation sandstones, though of good quality, have
not been excavated because they occur in the upper slopes of
Little Stone Mountain and have steep dips. Sand and gravel from
weattrcred quartzose sandstones of the Middlesboro Member of
the Lee Formation were excavated near the north end of the
Norton reservoir. The Tbllery Sandstone of the Hinton Forma-
tion was quarried for roadstone near Benges Gap. Lovett ( 1994)
discussed the location of sandstone quanies and the potential
uses of the sandstone quanied.

IRON AND MANGANESE

Hematite iron ore was mined near Big Stone Gap,
kondale, and Oreton from about 1892 until 1920. Until 1902
the ore was shipped to Rockwood, Tennessee for reduction.
Then, in 1902, a blast furnace was completed near East Stone
Gap by the Union Iron and Steel Company. The increase in
the price of coke and general operating expenses in 1920, ex-
ceeded the value of the pig iron, shutting down the mining
andprocessing ofthe iron ore (Eby, 1923). The beds ofHe-
matite are associated with the Rose Hill Formation (Miller,
1965) and are of two types, fossiliferous and oolitic.

Manganese minerals occur near roundstone in Powell Val-
ley and are associated with the Wildcat Valley Sandstone. At
many places the unconformity between the Wldcat Valley
Sandstone and the Chattanooga Shale is marked by a layer of
limonite. Manganese oxide is associated with the limonite,
occurring mostly as chert breccia cemented by psilomelane.
Small fragments of pure ore are also scattered throughout the
breccia and float. The ore has not been mined and the quan-
tity of ore is small.

Table 7. Production of other mineral resources in Wise
County, 1990-1995, in short tons.

COAL LMESTONE SANDSTONE TOTAL
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APPENDICES

Appendix A. Summary of natural gas (including coalbed methane) and oil production and value, 1953-1995.

Annual
Gas

Production

Mcf)

Value
(dollars)

Cumulative
Gas

Pmduction
(Mcf)

Annual Oil Value
Production (dollars)

(Barrets)

Cumulative Oil
h'oduction
(Barrels)

1953

t954
1955

1956

1957

1958

1959

1960

1961

1962
1963

t964
1965

t966
r967
1968

1969

tno
l97l
rn2
1973

t974
1975

1976
r977
r978
r979
1980

1981

1982
1983

1984

1985

1986

1987

1988

1989

1990

1991

1992
1993

r994
1995

0
60

4t6
1,261

1,486
2,265
2,435
3,132
2,659
1,743

3,667

5,800
lo,l20
6,112

$0
$1,935

$11,348

$31,210
$22,290
$35,674
$33,968
$56,908

$58,498

$33,640
$64,026
$94,018

$150,788

$150,788

0
60

476
t,737
3,223

5,488

7,923
11,055

13,714
15,457

19,124
24,9U
35,M4
4r,156

Discovery
7,035

10,837

r0,765
4,670
2,040

0
0
0
0
0
0
0
0
0

9,806
8,962
8,167

8,580

7,459
4,750
4,230
3,9r3
9,712
5,192
2,508

3,798
199,664

740,387

554,801

390,084

607,233
6,536,516
6,313,461
7,045,696
5,481,103

5,972,375
3,274,386
4,217,651
5,790,160
6,751,695
8,994,561

7,489,676

$1,899

$2,926
$3,014
$1,261

$ss1
$0
$0
$0
$0
$0
$0
$0
$0
$0

$2,942
$2,689
$2,532
$2,660
$2,387

$1,568

$2,157

$2,03s
$11,072

$6,542
$3,285

$6,381

$569,@2

$1,591,832

$2,047,216
$1,287,277

$1,821,699

$19,740,279
$15,467,979
$14,655,048

$11,400,694

$13,079,501

$7,531,088

$7,929,184
$10,711,796

$15,461,382

$19,338,306

$13,106,933

0
7,035

17,872
28,637

33,307

35,347

0
0
0
0
0
0
0
0
0

45,153

54,1 15

62,282
70,862
78,321
83,071

87,301

9r,214
loo,926
106,118

109,626
112,424

312,088

I,052,475
1,607,276

1,997,360
2,604,593
9,l4l,lo9

15,454,570
22,5W,266
27,981,369
33,953,744

37,228,130
41445,78r
47,235,941
53,987,636
62,982,197

70,471,783
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Appendix B. Natural gas production by field for Wise County.

n

Year Bear Black Flat Gap Flatwoods Glamorgan High KnobMeade creek
Creek Creek

Nora Roaring Wise
Fork Total

t954
1955
1956

1957

1958
t959
1960

1961

t962
1963
1964
1965

1966
1967
r968
1969

1970
t97l
r972
1973
1974
r975
t976
r977
r978
1979
r980
l98l
1982
1983

1984
1985

1986
1987

1988

1989
1990

t99l
t992
1993
r994
t995

discovery
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

discovery
0
0
0
0
0
0
0
0

154,51 I
136,720
135,324
101,978

discovery
0

discovery
0
0
0

17,396
297,487
448,660
408,741
319,M2

discovery
0

34,518
26,682
27,524
50,333
19,533

0

disovery
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

514,868
695,r47
77r,818
819,500

discovery
0
0
0
0

57,063
15,162
55,892
46,371

196,376
738,21r
553,307
389,589
364,r22
360,174
328,398
322,725
511,257
567,9t1
846,467

618,466
805,598
587,194

1,494,553
1,619,901

7p36
10,837
to,765
4,670
2,W

0
0
0
0
0
0
0
0
0

9,806
8,962
8,167
8,580
7,459
4,750
4,230
3,913
9,712
5,r92
2,508
3,798
3,288
2,176
rA94

495
243,ttl

6,r't6,342
5,985,063

6,722,97r
4,969,846
5,404,4&
2,393,401
3,555,108
3,956,6N
4,794,931
6,196,74r
4,597,993

7,036
10,837
r0,765
4,670
2,040

0
0
0
0
0
0
0
0
0

9,806
8,962
8,167

8,580
7,459
4,750
4,230
3,9r3
9,712
5,r92
2,508
3,798

r99,664
740,387
554,801

390,084
607,233

6,536,516
6,313,46r
7,M5,696
5,481,103
5,972,375
3,274,386
4,217,651
5,790,r@
6,75t,695
8,994,56r
7,489,676

0 528,533 a L49r,34s 158,590 2,80t,333 174,488 rO,3U,7t9 55,116,488 70A7r,873
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Appendix C. Summary of wells drilled for natural gas in Wise County, 1890-1995.

trlle I\dap Operator

Number Number
Iandorvner l{ell Status Completion Surface Tbtal Producing Formatbn

Number Date Elevation DePtb

(feeD (fee0

Appalachia (61A)

WS-003 141 Equitable Resours. Explor. Penn Va. Resources 155 Gas/Oil Well ll4l54 20[.Z 4010 Greenbrier Ls

WS404 142 EquitableResours.Explor. PennVa.Resources 160 GasWell 8n6t54 2038 5182 ChattanoogaSh,

Grcenbrier Ls

WS-006 1-03 EquitableResours.Explor. PennVa.Resources 166 GasWell lA1U54 l95l 21007 Greenbrierls

WS-U)9 l-(X EquitableRe.sours.Explor. PennVa.Resources 170 GasWell 98U55 2193 5400 ChattanoogaSh

WS-01 I l-05 Penn Va. Resours. Corp. Penn Va. Resources 177 Gas Well-PA lT5l55 2261 4312

WS-013 l-06 Equitable Resours. Explor. Penn Va. Resources 185 Gas Well 6DA56 94 3955 Greenbrier Ls

WS-021 l-0/ Equitable Resours. Explor. Penn Va. Resouces 217 Gas Well 3131161 2l5O 5367 Chananooga Sh

WS-055 l{8 Equiable Resours. Explor. PennVa. Resources lfi)ll GasWetl 212183 23t2 5508 Chattanooga Sh, Price

WS-074 l-09 Equitable Resours. Explor. Penn Va. Resources 10058 Gas Well 4nO84 2391 5677 Chattanooga Sh, Berea

Ss, Price. Greenbrier Ls

WS-070 1-10 EquitableResours.Explor. PennVa.Resources 10025 GasWell 4n6ft4 n84 5680 ChananoogaSh,hice,

Greenbrier Ls

WS-084 l-ll Equitable Resours. Explor. Penn Va. Resources 10028 Gas Wetl 5n3ft4 2330 5550 Chattanooga Sh, Price

WS-077 l-12 Equitable Resours. Explor. Penn Va. Resources 10061 Gas Well 6ll3lY 2347 5675 Price

WS-083 l-13 EquitableResours.Explor. Pennva.Resources 10O15 GasWell 6117184 2377 5590 Price,Greenbrierls

WS-075 1-14 EquitableResours.Explor. PennVa.Resources 10059 GasWell 6124184 2362 5630 ChananoogaSh,Prioe,

Greenbrier [s
WS-076 l-15 EquitableResours.Explor. PennVa.Resources 10060 GasWell 6l25lW 2388 5752 ChattanoogaSh,hice

WS-085 1-16 EquitableResours.Explor. PennVa.Resources 10043 GasWell &llsl8r'' 2175 5360 ChattanoogaSh,Berea

Ss, hice, Greenbrier Ls

WS-099 l-17 Equitable Resours. Explor- Penn Va. Resources 10044 Gas Well 9126184 2807 6061 Clnttanooga Sh, Berea

Ss. Price. Greenbrier Ls

Ws-lll l-18 EquitableResours.Explor. PennVa.Resources 10024 GasWelt nn84 3ll8 6322 ClnttanoogaSllBerea

Ss, Price

Ws-lsl l-19 Equitable Resours. Explor. PennVa. Resources 10O46 GasWell 7127185 2425 5775 Chananooga Sb Berea

Ss, Price, Greenbrier Is
WS-177 lm F4uitable Resours. Explor. Penn Va. Resources 177-A Gas Well lln0l85 229o 5517 C'hattanooga Sh, Berea

Ss. Price. Greenbrier Is
Ws-lgl l-21 EquitableResours.Explor. PennVa.Resources 10203 GasWell 4n6186 1964. 5253 ChattanoogSh,Berea

Ss, Price

WS-190 l-22 EquitableResours.Explor. PennVa.Resources 10023-R GasWell 512186 2227 5475 ChananoogaSh,Berea

Ss. Price

WS-182 l-23 EquitableResours.Explor. PennVa.Resources 10201 GasWell 519186 2317 5985 ChattanoogaSh,Berca

Ss, hice
WS-196 l-24 EquitableResorrs.Explor. PennVa.Resources 10168 GasWell 5/18/86 3A7 6701 ChattanoogaSluBerea

Ss, hice
WS-195 l-25 Equitable Resom. Explor. Penn Va. Resouces 10169 Gas Well 5n9/86 2917 6194 Ctattanooga Sh, Berca

Ss, Price

WS-202 l-26 Equitable Resours. Explor. Penn Va. Resources 10268 Gas Well 715186 2514 5760 Chattanooga Sh, Berea

Ss, Price

WS-206 l-27 Equitable Resours. Explor. PennVa. Resources 10170 Gas/Oil Well 8n186 27'75 5945 Chattanooga Sh, Price

WS-210 l-28 Equitable Resours. Explor. Penn Va. Resources 10171 Gas Well 8/8/86 2726 5992 Chattanooga Sh, Berea

Ss, Ptice

WS-21 I l-29 Equitable Resours. Explor. Penn Va. Resourc€s lO27O Gas Well 8/8/86 3348 6511 Clnnanooga Sh, Berea

Ss, Price

WS-212 l-30 EquitableResours.Explor. PemVa.Resources 10272 GasWell 9113186 2556 5751 C'hattanoogaSluBerea

Ss, hice
WS-217 l-31 EquitableResours.Explor. PennVa.Resources 1O277 GasWell 9n8ft6 24& 5712 ChattanoogaSh,Berea

Ss, Price

WS-280 l-32 Equitable Resours. Explor. Pem Va. Resources 1O274 Dry Hole 8ll2l89 2973 6151

WS-416 l-33 Equitable Resoun. Explor. Penn Va. Resources VCP-3098 Gas Well lA20D3 2333 2644 Lee, Nonon

WS-413 l-34 Equitable Resours. Explor. Hagan and Olinger VCP-3099 Gas Well 3ll5l94 2388 2741 tee, Nonon, Wise

WS-087 2-Ol Equitable Resours. Explor. Penn Va. Resources 10056 Gas Well 4n8184 2254 5543 Chattanooga Sh

WS-102 2-02 Equitable Resours. Explor. Penn Va. Resources lfi)55 Gas Well 914184 n23 5965 Chattanooga Sh, Berca

Ss, Greenbrier ls
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Iih l\rlap

Number Number

Operator Iandowner Completion

Dat€

1ree0

Surface

Elevation

Well

Number

Status Total Pnoduclng tr'ornatbn

Ilepth
(fee0

ws-041 243

ws-143 2&

ws-156 2-o5

ws-175 2-M

ws-176 2-u

ws-188 2-08

ws-199 2-w

ws-229 z-t0
ws-tDs 3-01

ws-144 3-m

ws-172 3-03

ws-193 3-M

ws-343 3-05

ws-351 3-06

ws-373 347
WS-024 zl-01

ws-065 +o2

ws-(B3 4-03

ws-oqr 444

ws-097 4-05

ws-107 44

ws-127 447

WS-158 zl-08

ws-205 +w

ws-215 4-10

ws-228 +tl
ws-256 +12

ws-325 +r3
ws-326 +r4

ws-329 +15

ws-336 Lt6
ws-338 +r7
ws-399 4-18

ws403 +r9

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resoun. Explor.

Equitable R€sours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resoun. Explor.

Equitable Resours. Explor.

Equitable Resoun. Explor.

Equitable Resous. Explor.

Equitable Resous. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Columbia Natural Resours.

Equitable Resours. Explor.

Equitable Resoun. Explor.

Equitable Resours. Explor.

Equitable Resous. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours, Explor.

Equitable Resours. Explor.

Equitable Resours. Erplor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va- Resources

Penn Va. Resources

Penn Va- Resources

Kemmerer

Hagan

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Wells, Solomon

Kemmerer

Olinger

Olinger

10034 Gas Well

l0l0l Gas Well

10041 Gas/Oil Well

10159 Gas Well

10162 Gas Well

10300 Gas Well

10301 Gas/Oil Well

10323 Gas/Oil Well

10078 Gas/Oil Well

10102 Gas Well

10155 Gasr0il Well

10156 Gas/Oil Well

V-2448 Gas/Oil Well

V-2449 Gas Well

Y-2693 Gasr'Oil Well

20053-T Dry Hole

10033 Gas Well

l0{J74 Gas Well

10075 Gas Well

10076 Gas Well

10077 Gas Well

lm98 Gas Well

1009,t Gas Well

10151 Gas Well

10251 Gas Well

10154 Gas/Oil Well

10153 Gas Well

V-2432 Gas Well

VAP-2434 Gas Well

VAP-2438 Gas Well

VAP-?136 Gas Well

V-25@ Gas Well

V.2851 Gas Well

V-2852 Gas Well

tulStu 2916

6tr8t85 M3

8Al/85 2185

tut7l85 2/-56

ra6t85 2793

st8t86 2|8

6n586 2895

rat4/86 3284
gnau 28t2

7t5t85 2IJt4

lll8/85 2916

7nt86 2589

4nD3 2890

9BD3 2427

sn494 2852

7nn5 2995

ra883 2168

gEtU 3005

9t23tv 3t28

9n884 3238

98U84 3494

6t2N85 3012

r0at85 3l9l

7t586 2541

8tut86 2529

t2t24t86 3760

10/8/89 3727

7n0ty2 2230

88v92 24.56

tlt2gz 2198

rn7q3 n53
3tr9t93 Zt20

rotr5t93 2929

ra6t93 266r

612 Chacanooga Sh, Price,

Creenbrrier Ls

5320 Chasanooga Sh, Berea

Ss, Ptice

330 ChatanoogaSh, B€r€a

Ss, Prie, Greenbrier Ls

5727 CtattanoogaSh,Berea

Ss, Price, Greenbrier Ls

60+6 ChauanoogeSh,Berea

Ss, Price

5425 ChattanoogaSh,Berea

Ss

6200 OrattanoogaSh,Berea

Ss, hice
6494 ChacanoogaSh,Ptice

6089 ChananoopSh, Berea

Ss, Price

5296 ChattanoogaSh,Berea

Ss. Price

62 a Chauanooga Sh, Berea

Ss. hice
5920 Chattanooga Sh, Berea

Ss, Price

5836 ChattanoogaSh,Price,

C'reenbrier Is
5350 ChananoogaSh,Ptice

5792 ChattanoogaSh,Price

7081

5485 ChaaanoogaSh,hioe,

Creenbrier ls
6290 Chattanooga Sh, Berea

Ss, Price

6595 Chattanooga Sh, Berea

Ss, Price

6562 Chatanoog Sh, Berea

Ss. Price, Greenbrier Ls

6810 C'tuttanooga Sh, Berea

Ss. Price

6342 Chattamoga Sh, B€rea

Ss, Price, Crreenbrier Ls

6556 Onttanooga Sh, Berca

Ss, Price

6009 Chattanoop Sh, Berca

Ss. Price

5906 Chattanooga Sh, Berea

Ss. Price

7108 Chattanooga Sh, Price

6964 Chananooga Sh, Berea

Ss, Price

5581 Chattanooga Sh, Price

5816 Clnttanooga Sh, Berea

Ss, Price

5557 Clnttanooga Sh, Berea

Ss, Price

5860 Chauanooga Sh, Price

5365 Chattanooga Sh, hice
6010 Chattanooga Sh, Berea

Ss, hice. CreenbrfoxLs

566a CtncanoogaSh,Berca

Ss, Ptice. Greenbrlx Ls
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File ltfiap

Number Number

Operator Iandorrner Well

Number

Status Courpletbn Surface Total Producing Fonmsttn
Ilste Ehvrtion Depth

(fee0 1fce0

ws-402 +20

ws-008 s{l
ws-053 542
ws-062 5-03

ws-069 s-04

ws-068 5-0s

ws-071 5-06

ws-090 5-07

ws-098 5-08

ws-t 16 5-09

ws-lol 5-10

ws-l15 5-ll

ws-105 s-12

ws-100 5-13

ws-ll7 5-14

ws-124 5-15

ws-l 13 5-16

ws-123 5-17

ws-136 5-18

ws-152 5-19

ws-122 5-n

ws-159 5-21

ws-t42 5-22

ws-337 s-23

ws-374 5-24

ws-414 5-25

ws-015 601

ws-017 6u
ws-025 603
ws-350 6-03

ws-054 6(X

ws-072 605
ws-llg 606

ws480 647

Equitable Resours. Explor.

F4uitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resoun. Explor.

Equitable Resoun. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equirable Resours. Explor,

Equitable Resours. Explor.

Equitable Resoun. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resoun. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resoun. Explor.

Equitable Resours. Explor.

C-olumbia Natural Resours.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resous. Explor.

Olinger

Penn Va. Resources

Penn Va. Resources

Penn Va. Resouces

Penn Va. Resources

Penn Va. Reoures

Penn Va. Resources

Penn Va. Resoures

Penn Va" Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Olinger

Mullins & Creech

Elkins, Janres

Penn Va. Resources

Penn Va. Resources

P.enn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

V-2850 Gas Well

167 Gas Well

10009 Gas/Oil Well

10017 Gas/Oil Well

lW22 Gas Well

10020 Gasr0il Well

10021 Gas Well

10054 Gas Well

10039 Gas Well

10086 Gas Well

lm5l Gas/Oil Well

10085 Gas Well

I00f2 Gas Well

10048 Gas Well

10o1O Cras Well

10038 Gas Well

10049 Gas/Oil Well

10037 Gas Well

10097 Gas Well

10099 Gas Well

10026 Gas/Oil Well

10095 Gas Well

tW2 Gas Well

V-2447 Gas0il Well

V-2676 Gas Well

VCP-3lOl Gas Well

195 Cras Well

206 Cns Well

2005,fT Dry Hole

V-2815 C'as/Oil Well

10012 GaVOil Well

10030 Gas Well-PA

1003GA Gas Well

lm27 Gas Well

5688 ChattanoogaSh,Price,

Creenbrier Is
5143 Chattanooga Sh

5579 Chattanoog Sh, Ptice

5115 Chaaanooga Sh, Pri@,

Greenbrier Is
5216 Chattanooga Sh, Berca

Ss, Prie, Geenbrbr Ls

5700 ChattanoogSh,Berea

Ss. hie. Greenbrier Ls

5648 ChattanoogaSh, Berea

Ss, hice
5530 Chattanooga Sh, B€rea

Ss, Prie, Crreenbrbr Ls

5715 Chasanooga Sh, Ber€a

Ss. Price, Cr'reenbrlr Ls

5373 Ctattanooga Sh, Berea

Ss, Grcenbrier Is
5480 ChattanoogShBerca

Ss. hie. GreenbrierLs

5185 Chattanooga Sh, Berea

Ss, Price, Geenrbier Ls

5525 Chatanooga Sh, Berea

Ss, Price. &€nbri€r Ir
5648 Onttanooga Sh, Berea

Ss, PrioeFm

5675 Chattanooga Sh, B€rer

Ss. hice. Greenbrier Ls

5485 Clnttanooga Sh, Berea

Ss, Price

5618 Chattanooga Sh, Berca

Ss.Price. Greenbrkrls

5553 Chattanooga Sll Berca

Ss, hice
5576 Chattanooga Slu Berea

Ss, Price

5746 Onttanooga Sh, B€rEa

Ss, Price, Crreenbrier Ls

5637 Chattanooga Slu Berea

Ss, Price

5591 Chattanoog! Sb, Berca

Ss, Price

5456 ChattanoogaSh,Berea

Ss. Ptice. Greenbrier Is
5213 Chattarnoga Sh, Ptie,

Greenbrlr Ls

5139 Chattanoop Slr Berea

Ss, Ptice, Cneenbrier ts
nO3 Le
5192 Price. Greenb'rier Ls

5356 Greenbrbrls

5390

4652 Pticr. Greenbrier ls
5526 Chattanooga Sh, Ptie,

G€enbrfr'r IJ
1837

5766 Chaaanoog Sh, Ber€a

Ss.Price, Grcenbrierls

5825 Chattanooga Sh, B€rca

Ss. Greenbrier Is

u3t94

4t25t55

7nr82
ttBt83

42/84

4n0184

4nvu

atu84

9t5t84

9tr'/84

9trau

9^6tU

9n5tu

toni8r''

ltn6tu

4t25t85

4n6i85

6trrE5

7n485

8/13/85

8n6t85

9t9t85

5nfi6

4^D3

7n4t93

tot2u94

ra26ts6

5n3t58
tn2n5
3t8t93

ust83

3n9tu
5n7tu

6n8/84

?fl2

1885

2t4l
1735

1774

2246

2218

2280

2340

1895

2135

1733

2225

2178

2280

'2222

zz5 I

2249

22m

2&

2155

22m

2182

2ru

2177

2225

IW
m25
1942

9A
M2

2423

u2l

'u38

t



PUBLICATION 1zl4 3l

File Map Operator

Number Number

Landowner Well

Number

Status Completion Surfrce

Date Elevation

(fee0

Iiotal \ducingFormation
Ibpth
(fee0

ws{81 6-08

ws-086 609

ws-096 610
ws-120 6-11

ws-118 6-12

ws-l7l 613

ws-&6 8-01

ws-ll2 &02

ws-184 8-03

ws-187 8-04

ws-279 &05

ws-327 8-06

ws-316 847

ws-335 8-08

ws-371 8-09

ws-396 8-10

ws-067 9-01

ws-066 9-o2

ws-328 9-O3

ws-330 9-(X

Caney Ridge ($C)

ws437 &01

ws-410 8-02

ws-002 9-01

ws-035 942
ws-036 9-03

ws-179 9-04

ws-237 9-05

WS-,142 9-06

Coeburn (59D)

ws-242 1-01

ws-283 r42

ws-418 l-03

ws406 l-o4

ws-018 2.o1

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resoun. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours- Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resous. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Pine Mtn. Oil & Gas Co.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Pine Mtn. Oil & Gas Co.

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Pem Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Pem Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Town of Appalachia

Nickels, W.H.

Olinger

Olinger

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Olinger

The Pittston Co.

Odle, J.A.

Dunn Coal Land Co.

Odle, J.A.

Odle, J.A.

Dunn, James H.

Drnn, James H-

Dunn, James H.

Va. kon, Coal &
Coke Co.

Va. hon, Coal &
Coke Co.

Ringley, Billy Ray

Robinette, Harry

Va. Iron, Coal &
Coke Co.

10029 Gas/Oil Well

10053 Gas Well

10052 Gas/Oil Well

10087 Cas Tr'eil

10088 Gas Well

l0l72 Gas Well

10004 Gas/Oil Well

100/.7 GasWell

10194 Gas We[

10193 Gas Well

10019 Gas/Oil Well

VAP-2437 Gas/Oil Well

VAP-2430 Gas/Oil Well

YAP-2445 Gas Well

V-2671 Gas Well

V-2697 Gas Well

10036 Gas Well

10035 Gas Well

VAP-2442 Gas/Oil Well

VP-2440 Gas Well

P-(){)3 Gas Well

PC-019 Gas Well

148 Gas Well

P-091 Gas Well

P-O92 Gas Well

P-20/. Gas Well

P-437C Gas Well

VC-3035 Gas Well

ANR-075 Gas Well

W6 #4 Gas Well

V-2714 Gas Well

V-2375 Gas Well

m7 Gas Well

7^AU
7n3M

rrn5t84
68,0t85

7BOE'

10/11/85

1f28t82

9t6i8.5

6n3/86

6t25t86

6BOt89

rotr4t92

10n6D2

t1tr292

7t22D3

8n3D3

r2BU83

ut1t84

9n5t92

3nu93

rctfig

5n4t94
giz53

tal9n9
ta9n9

515186

rcnvn
tlnot94

9^n7

L0nsn9

6/3194

6n8t94

3n2t58

2437

243r

1856

2r3l

2263

u29

r853

1935

2038

2r55

2218

2217

1769

20r3

2237

2230

t9t2

u4

2237

2366

2141

2129

t874

2068

2108

2539

2518

2675

2289

27tl

2777

n30
N9

5875 ChattanoogaSh,Price

5778 Chattanooga Sh, Berea

Ss, Price, Cireenbrier Ls

5174 CrreenbrierLs

5483 Chattamoga StL B€rea

Ss, Price, Greenbrierls

5627 Chattanooga Sh, B€rea

Ss, Price, Grsenbrier Is
5753 Chattanooga Sh, Berea

Ss, Price, Greenbrier lx
5338 Price

5,$69 ChananoogaSh,Berea

Ss, Price. Greenbrier Ls

5685 Chaaanooga Sh, Price,

Creenbrier ls
5803 Chaaanooga Sh, Berca

Ss. hice, Greenbrier ls

5685 Chattanoop StL Berea

Ss. Pdce. Creenbrier Ls

5731 Cluttanooga Sh Berea

Ss, hice
5235 Chattanooga Sh, Berea

Ss. Price

5zt6l Chattanooga Sh, Price

5a59 Chattanooga Sh, Berea

Ss

5350 Chattanooga Sh, Bsea

Ss, Price

5395 Chattanooga Sh, Price,

Greenbrier Is
5684 C'tnttanooga Sh, Price,

Greenbrier Ls

5250 ChattanoogaSh,Price

5379 ChattanoogaSh,Price

6088 Chaaanooga Sh, Berca

Ss, Cireenb'rier Is
2330

5738 Chattanooga Sh, B€rea

Ss

5018 Berca Ss,Greenbrierts

5123 BereaSs, GreenbrierLs,

Stony Gap Ss

6819 Chattanooga Slt, Berea

Ss

2678 Pocahontas, L-ee

2830 Pocahontas, Lee

5660 Berea Ss, C-neenbrierl,s

6130 Chattanooga Sh, Berea

Ss, Ravencliff

612l Berea Ss

6102 Berca Ss. GreenbrierLs

6288 Wildcat Valley Ss,

Chattanoo.$ Sh



32 VTRGINIA DIVISION OF MINERAL RESOURCES

File

Number

ltilap

Number

Operator Lendowner Well

Number

Stf,tus Completbn

Date

Surface Total Producing Fomiatbn
Ehvation Depth

(feeO (fee0

ws-(Xl
ws-(X0

ws-0s0

ws-282

ws-241

ws-386

ws-401

ws-407

ws-385

WS-,167

ws-474

ws478
ws-016

ws-042

ws-051

ws-049

ws-180

ws-192

ws-r94
ws-225

ws-333

ws-248

ws-224

ws-232

ws-251

ws-263

2-A
2-O5

2-06

247

2-08

2-@

2-10

2-lr
2-12

2-13

2-14

2-15

3-01

3-O2

3-03

3-&

3-0s

3-06

3-o7

!08
3-(B

441

5-01

542

5-03

5-04

lat9n9

9/10/80

9f29t80

1u6t80

3nw2

r0u89

3t19t93

7BOt93

l0t8D3

6t29t94

9n6t94

rn4t96

u29t96

4n9D6

7not57

l/10/81

6n182

7U82

2n86
4^U86
4nv86
8t14tm

9^t92

5t14t9o

lt27E7

5t16t87

l2n87
8n0/88

9n3t88

nn6t89
3ntn

rnw3
7^5t93

8n6D3

tU9t93

6n?/95

lLt18t87

7tu88

2t54

2415

2ru
22tl

226

2562

268r

2583

2622
'2655

2ffi2
2475

2236

2706

20619

234r

2741

2168

2185

2fr56

2522

2651

2584

2419

2149

t937

21tl
2364

25W

2294

2162

2203

2233

u1l
2332

23rO

2143

2163

2314

249r

n35

2508

2345

5153

4614

5257

5371

5581

5414

5323

5453

5559

5538

5609

5507

5310

5898

ws-038 242

ws-039 2-03

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitatrle Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resous. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resoun. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resourc. Explor.

Clinchlield Coal Co.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitabl'e Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours, Explor.

Equitable Resoun. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours- Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

F4uitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor,

Odle, J.A.

llenry, M.E.

and W.R.

Odle, J.A

llensley, Samuel

Va. Iron, Coal &
Coke Co.

Va. Iron, Coa! &
Coke Co.

Va. hon, Coal &
Coke Co.

Gibson, Creorge

McReynolds, David

Robinette, S.B

Horn, Samuel

Kilgore, Anne

Odle, J.A.

Horn, Samuel

Va. hon, Coal &
Coke Co.

Dunn, James H.

VICC Land Co.

Va. hon, Coal &
Coke Co.

Fuller, N.R.

Blackwell, Martlu J.

Dum Tract

Blackwell, Martha J.

Dunn, James

Penn Va. Resources

Banner Coal Co.

Banner Coal Co.

Banner Coal Co.

Fleming Kinship

Fleming Kinship

Martum, John

Fleming Kinship

Addington, Inc.

Robinette, S.B.

Rose, Kenneth

Kennedy, Rohona

Hutchinson, J.W.

Banner Coal Co.

Va. hon, Coal &
Coke Co.

Fleming Kinship

Va. kon, Coal &
Coke Co.

Va. kon, Coal &
Coke Co.

Meade, Joseph

Williiams, G.B.

P-09'4 Gas Well

P-102 Gas Well

.P-104 Gas Well

P-103 Gas Well

ANP-I Gas Well

V6#2 Gas Well

V-2372 Gas Well

VC-2927 Gas Well

V-27O3 Gas Well

VC-2990 Gas Well

VC-2926 Gas Well-PA

V-3187 Gas Well

VAD-2374 Gas Well

VC-3553 Cas Well

198 Gas Well-PA

P-105 Gas Well

ANP-16 Gas Well

ANP-3 Gas Well

P-203 Gas Well

P-225 Gas Well

P-226 Gas Well

P-389C Gas Well

VAC-2024 Gas Well

10909 Gas Well

P-348 Gas Well

P-366 Gas Well

P-347

P-349

P-343

P-344

P-342

P-341

v-2376

v-1835

v-2704

v-3121

P-345

ANR.I35

P-346

w7 #13

'w7 #2

vc-2929

v-2379

Gas Well

Gas Well

Gas Well

Gas Well

Gas Well

Gas Well

Gas Well

Gas Well

Gas Well

Gas Well

Gas Well

Gas Well

Gas Well

Gas Well

Gas Well

Gas Well

Gas Well

5160 Berea Ss, Greenbrier L*,

Ravencliff

5475 Berea Ss, GreenbrierLs

5337 Berca Ss, Greenb,rier Ls

5325 Berea Ss, GreenbrierLs,

Sony Gap Ss

6559 Chattanooga Sh, Berea

Ss

6844 Chattanoog! Sh, Berea

Ss

6005 Berea Ss, Price

2801

5953

2854

2915

57fi
5430

2755

6109

Pocahontas, l€e
Berea Ss

Pocahontas, lre

Berea Ss, Greenbrier Ls

Berea Ss, Greenbrier Ls,

Ravencliff

Pocahonas, lee

5356 BereaSs,GreenbrrierLs

68,10 ChattanoogaSh,Berea

Ss

6197 Unknown

5223 Berea Ss

5O49 Berea Ss

5529 BereaSs, Greenbrierls
2831 Pocahonas, Lee

2721 Pocahontas

5388 Onttanooga Sh, Berca

Ss

Berea Ss

Chattanooga Sh, Berea

Ss

Berea Ss, Greenbrier Is
Chattanooga Sh, B€rea

Ss, Greenbrier [s
Ctntanooga Sh, Berea

Ss, Greenbrier ts
Berea Ss

Berea Ss, Greenbrier Is
Berea Ss, Greenbrier Is
Berea Ss, Greenbrier Ls

Berea Ss, Greenbrier Ls

Berea Ss

Berea Ss

Berea Ss, Ravencliff

Berea Ss, Greenbrier ls,

ws-267 5-05

ws-284 5-06

ws-270 5-07

ws-322 5-08

ws-382 s-09

ws-392 5-10

ws-398 5-lt
ws-462 5-t2
ws-255 601

ws-236 6,02

ws-286 603

ws-295 G(X

ws-291 605

ws-380 G06

ws-381 6'07

l0/l/90

7t2u93

7n7t93

Ravencliff

5466 Berea Ss

6896 Berea Ss

6057 Berea Ss

2530 Pocahontas, Lee

5583 Berea Ss, GreenbrrierLs



PI]BLICATION 144

fth l\dap Operator Landowner Well Status Completioa Surfae To&l Producing tr'ornration

Numbcr Number Number Dot€ Ebvation Depth

(fee0 (feeO

WS-422 G08 Equitable Resours. Explor. Va- hon, Coal & V-2373 Gas Well 4nfi84 2028 5285 Berea Ss

Coke Co.

WS-409 G@ Equitable ResouN. Explor. Wilburn, A.R. V-27O7 Gas Well 6l9M 22f36 5504 Berea Ss

WS425 610 Equitable Resoun. Explor. Sul&idge, L.L. V-2922 Gas Well 7ll2% 23ll 5534 Berea Ss

WS-408 6-ll Equitable Resoun. Explor. Va. kon, Coal & V-27M Gas Well TD|M 2388 5691 Berea Ss

C-oke Co.

WS428 612 Equitable Resours. Explor. Brothers, H., and V-2716 Gas Well 9ll5l94 1813 5116 Berca Ss, Bluestone

Dickenson, C.G.

WS424 Gl3 Equitable Resours. Explor. Va. hon, Coal & V-2717 Gas Well ll2llg4 2146 5450 Berea Ss

Coke Co.

WS-432 6.14 Equitable Resours. Exptor. [,awson, Henry V-2378 Gas Well nnlW nil 5628 Berea Ss

WS4,fO 615 Equitable Resoun. Explor. Va. hon, Coal & V-2715 Gas Well 6n8195 2828 6253 Berea Ss

Coke Co.

WS-304 &01 Equitable Resours. Explor. Iefferson National V-234A Gas Well 5ll8l9r2 2393 4842 Chattanooga Sh Berea

Forest Ss,Greenbrierls
WS-319 8-m Equitable Resous. Explor. U. S. Forpst Service VAP-2338 Gas Well 7ll7l92 n$ a705 Chananooga Sh, Berea

Ss

WS-312 8-03 EquitableResours.Explor. JeffersonNational VAP-2337 GasWell 9l8ly2 2325 4787 Claftanoogash,Bsea

Forest Ss

WS-311 8-04 F4uitable Resoun. Explor. U. S. Forcst Service VAP-2349 Gas Well 9n2192 2256 ,1655 Orattanooga Stu Berea

Ss, Creer.brier Is
WS-313 8{5 Equitable Resours. Explor. Jefferson National VAP-2287 Gas Well rcnts2 22t9 a797 Cllanancr;g;a Sh, Berca

Forest

WS-323 &06 Equitable Resours. Explor. Hillman Estate, B.F. V-2257 Gas Well lU4E2 2103 5038 Berea Ss

WS439 8-07 Equitable Resorus. Explor. Penn Va. Resoures VSP-3243 Gas Well-PA 8n684 2342

WS004A 9-01 Southwest Oil & Gas Co. Hagan I Dry Hote 4Ul4 2500 3751

WS006A 9-02 Southwest Oil & Gas Co. Hagan 3 Dry Hole 318142 2&O 53,18

WS-033 9-03 Columbia Natural Resours. Penn Va. Resources 20255 Dry Hole 4tsn6 2513 4600

WS-048 *04 Equitable Resours. Explor. Penn Va. Resources 10006 Gas Well 5ll9l82 2567 5458 Berea Ss

WS-281 9-05 EquitableResours.Explor. PennVa.Resources 10913 GasWell 8nl89 2516 5592 ChaaanoogaSh,Berea

Ss, Greenbrier Is
WS-245 9-06 Equitable Resours. Explor. Penn Va. Resources 10933 Gas Well 8nA89 2844 5184 Chattanooga Sh, B€rea

Ss, Greenbrier Is,
Bluefield

WS-266 9-W EquitableResours.Explor. Pennva.Resouces l@27 GasWell 5n8l9o 2689 5382 Chattanoogash,Berea

Ss, Greenbrier I*
WS-250 9-08 EquitableResours.Explor. Pennva.Resouices 10959 GasWell 7nm 2597 5424 Chattanoogash,B€rea

Ss

WS-36 9-09 Equitable Resours. Exptor. Yeary, James Earl V-2332 Gas Well A24D2 2548 4562 Chaaanooga Sh, Berea

Ss

WS-317 9-10 EquitableResours.Explor. U.S.ForesrService VP-2288 GasWell 3BOD2 2306 ,1633 Chattanoogash,Berca

Ss, Greenbrier Is
WS-278 9-ll EquitableResours.Explor. JeffersonNational Ir'P2}25 GasWell 419D2 2937 ,1493 CharanoogaSh,Berca

Foresl

WS-315 ,12 EquitableResours.Explor. U.S.ForestService V-2350 GasWell 4n7192 2428 4733 ChananoogaSh,Berea

Ss. Greenbrier Ls

WS-310 913 Equitable Resours. Explor. Jefferson National VP-2351 Gas Well nn4l92 2553 4866 Chattanooga Sh, Berea

Forest

WS-303 9-14 EquitableResoun.Explor. JeffersonNational V-2347 GasWell 111161912 2443 4571 ChattanoogaSh,Berea

Forest Ss, Grcenbrierls
WS-309 9-15 EquitableResours.Explor. U.S.ForestService VP-2357 GasWetl 5ll9l93 25lO 4681 BereaSs,Greenbrierls
WS-368 9-16 Equitable Resours. Explor. Hopkins, Ellis Kent V-2692 Gas Well 5f26D3 2835 4453 Berea Ss, Grsenb,rier Ls

WS-298 9-17 Equitable Resoun. Explor. Jefferson National V-2344 Gas Well 516194 n$ 4904 Chattanoop Sh, Berea

Forest

WS-379 918 Equitable Resours. Explor. Reeves, Shirley V-26W Gas Well lDll84- n89 5064 Chattanooga Sh, Benea

Ss, Ravencliff

Esst Stone Gap (60C)

WS007A 3-0f Casde & Jenkins Osbome, W.B. I Dry Holrc UU5A 1560 4861

33

Ss

Ss

Ss

Ss



34 VIRGINTA DWTSION OF MINERAL RESOURCES

File ltrlap

Number Nunrber
Operator Iandowner Well Status Completion

Number Date

Total ProducingForutlmSurfrce

Elevatbn
(fee0

Ihpth
6ee0

Ilat Gap (9llC)

ws-&3 2-01

ws-2% 2.Q2

ws-001 r0l
ws426 5.o2

ws-459 il3
ws003A 7-01

ws-019 7-u2

ws-020 743
ws-(D6 7-u
ws-231 745

ws-226 7-M

ws-287 747

ws-344 7-08

ws-339 7-0E

ws-353 7-rO

ws-357 7-ll
ws-365 7-r2

ws-32 7-13

ws-3M 7-14

ws-387 7-15

WS-,l{)s 7-16

ws-354 7-t7

ws-421 7-18

ws-434 7-19

ws-435 7-m

ws-449 7-21

wst48 7-22

ws-463 7-23

ws-430 7-24

ws468 7-25

ws-471 7-26

ws-034 &ol
ws-134 842

ws-l3l 8-03

ws-163 8-(X

ws-201 8-05

ws-173 846

Wise Oil & Gas Explor. Co.

Equitable Resours. Explor.

Equitabl€ Resours. Explor.

Equitable Resoun. Explor.

Equitable Resoun. Explor.

Benedum Trees Co.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resous. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

F4uitable Resous. Explor.

F4uitable Resours. Explor.

- Equitable Resours. Explor.

Equitable Resours. Explor,

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resous. Explor.

Equitabb Resours. Explor.

Equitable Resours. Explor.

Equitable Resous. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resors. Explor.

Equitable Resoun. Explor.

Equitable Resours. Explor.

Equitable Resourc. Explor.

Equitable Resoun. Explor.

Equitable Resours. Explor.

E4titable Resoun. Explor.

Equitable Resours. Explor.

Equitable Resoun. Explor.

Equitable Resours. Explor.

Equitable Resous. Explor.

Penn Va. Resources

Perm Va. Resources

Va- hon & Coal C,o.

Bolling, Ernest

Red River Coal Co.

Kauftnan, Issac

Va" hon & Coal Co.

Va. kon & Coal Co.

Penn Va" Resorrces

Penn Va. Resoures

Penn Va. Resources

Geater Wise, Inc.

Horn, Lucinda

Pridemore & Venable

Davidson, W.R. and D.

Triplett, Bertha Mae

Addington. Joseph

Mdington, Joseph

Clarlq Audrey

Kilgore, Frank

Roberts, H.D.

'Chisnhall, James

Horn, Lucinda

Wamplea LF. and

Penn Va. Resources

Pine Mtn. Oil & Gas

Penn Va. Resources

Va. hon, Coal &
Coke Co.

Penn Va. Resources

Penn Va. Resources

Addington, Joseph

Roberts, Rob€rt

Perm Va. Resources

Penn Va. Resources

Perm Va- Resources

Penn Va. Resources

Penn Va. Resouces

Penn Va. Resouces

lm0l Dry Hole

P3 #1 Gas Well

143 Gas Well

V-3140 Gas Well

V-3199 Gas Well-PA

I Dry Hole

144 Gas Well

216 Gas Well

20055-T Gas Well

10216 Gas Well

10014 Gas Well

Q5 #6 Gas Well

VAC-2627 GasWell

VP-2535 Gas Well

VP-2532 Gas Well

V-2533 Cas Well

VC-2838 Gas Well

V-2541 Gas Well

V-2536 Gas Well

V-n67 Gas Well

4999

5288 Orattanooga Slr, Berea

Ss

5349 Chattanooga Sh

5060 Greenbrbrts

109

3650

4006 Creenbrierls

4056 Greenbrierls

5595 Chafiamoga Sh

5981 Chananooga Sb B€rea

Ss, Greenb'rier Is
6130 Chattanooga Sb Berea

Ss, Price

5718 Clnaanooga StL Ber€a

Ss, hice
?570 l,ee

5105 Chatanooga Sh, hice
5208 Chattanoogash,hice,

Greenbrier Is
4D7 Chattanooga Sh, hice
2406 lrc
5351 Cbattanooga Sh, Prioe,

Greenbrbr Is
5060 Chattanoog! Sh, Berea

Ss. Price, Greenbrier Is
Chattanooga Slt B€r€a

Ss, Price, Greenbrierls

Chattanooga Sll Belea

Ss, hice, C.reeoklrls
Onttanooga Sll Price,

Creenbrier Is

5699

5290 ChattanoogaSlu Prioe,

Gree,nbrier ts
2182 LeE

W3 L*
2553 Lse

1895 Lee, Norton

1780 be, Norton

5t145 Clnrtanoogash, Price

Greenbrier Is
5225 Ctnttatpogash,Price

Frn, Grenbrier Ls

52W

574O Chattamoga Sh

6448 ClufianoogaSb Berea

Ss, hice
5990 Chattanooga Sh,B€.ea

Ss, hice
6070 Chattanooga Sh, B€rea

Ss, Price

Orauanooga Sh, Berea

Ss, Price, Greenbrierls

Crattanooga SIL Ber€o

Ss

V-2665 Gas Well

V-2538 Gas Well

V-3106 Gas Well

VCP-3137 Gas Well

VC-3181 Gas Well

VC-3222 Gas Well

VC-3293 Gas Well

VC-3221 Gas Well

V-2768 Gas Well

V-n& Gas Well

V-2537 Gas Well

20338-T Gas Well

10084 Gas Well

l0ll0 Cas Well

10130 GsWell

l0ll3 Gas Well

10114 Gas Well

6t2i82

7n2DO

7trots3

8/22t94

t2n3D4
5t278.3

3nv59
5t15tfi
4n2n5
9n3t87

tU5t87

6n4tn

t2na92
3n9D3

4n'/93

4nrD3
4n6t93

6t9D3

a5D3

9n6t93

nBw3

2nD4

6mD4

9t6M

9n3t94

nmfA
4n.195

4t4D5

7n7t95

ruru95

I2I19D5

5ftn8
8/1t85

l0ll0l85

5nv86

9t8t86

ta&t86

1698

1668

2225

20{)7

1939

2230

2323

2372

2280

2476

'u58

2299

'2532

,)a)
2M

2253

'u82

2Atl

23tr

2513

'26ffi

2534

23ffi

2457

25tl
2512

2251

2680

2663

2839

2409

2396

3035

2&3

?ffig

2260

2296
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trlle ll{ap

Nunrber Number

Operator landowner Well

Number

Sratus Completion Srrfact
Ilate Ebwtion

(fee0

Total Producing tr'ormtion
Depth

(feeD

ws-334 &07

ws-012 9-01

ws-088 ,02
ws-l@ 9-03

ws-091 9-M

ws-089 9-05

ws-103 9-06

ws-108 9-u

ws-l14 9-08

ws-129 9-09

ws-132 9-10

ws-133 9-ll

ws-174 9-12

ws-207 9-13

ws-214 9-r4

ws-213 9-r5

ws-149 9-16

ws-223 %17

ws-222 9-18

ws-4rs 9-r9

Norton (608)

ws-061 t-01

ws-234 t-oz

ws-324 1-03

ws-341 l-(X
ws-360 l-05

ws-349 1-06

ws-3,r0 l-07

ws-331 l-08

ws-375 l-09

ws-369 1-10

ws-397 1-11

ws-417 l-t2

ws-423 l-13

Equitable Resours. Explor.

Equitable Resous. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equiable Resours. Explor.

Equitable Resoun. Exptor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resoun. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equiable Resours. Explor.

Equitable Resours. Explor.

Equiteble Resours. Explor.

Equitable Resours. Explor.

Equitable Resours- Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equiable Resours. Explor,

Roberts, W.H.

Va. kon & Coal Co.

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resouces

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va- Resources

Penn Va. Resouces

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Greater Wise, Inc.

Gardner, W.H.

Bailey, hene et al.

Great€r Wise

Hunsucker, Jeff

Greater Wise, Inc.

Devins, William R.

Cardner, Frank P.

Hunsucker, Jeff

Gardner, William H.

Hill, James M.

V-24m Gas Well

180 Gas Well

10063 Gas Well

10067 Gas Well

10065 Gas Well

10079 Gas Well

10066 Gas Well

l00tt Gas Well

10080 Gas Well-PA

10108 Gas Well

10083 Gas Well

10082 Gas Well

180-A Gas Well

10366 Gas Well

10382 Gas Well

10379 Gas Well

lmSOA Gas Well

10369 Gas Well

10368 Gas Well

VCP-3097 Gas Well

6117 Chananooga StL

Greenbrier Ls

562 Chaaanoogash,B€rea

Ss

5615 Ctattanooga Sh, Price

5550 Price

5566 ChattanoogSh, Berea

Ss, Price

5425 ChatanoogaSluBerea

.Ss
5500 ChattanoogSh, Berea

Ss, hice, Grcenbrierls

6010 Chattanooga Sh, Berea

Ss, Greenbrier Ls

1575

6061 Chattanooga Sh, Berea

Ss, Price

6133 Chattanooga Sh, Berea

Ss, hice
5505 Chattanooga Sh,Berea

Ss,Ptice, Grcenbrierls

5814 Chattanooga Sll Berea

Ss, hice
6205 Cluttanooga Sh, Price

6()80 Chattanooga Sh, Berea

Ss, hice
6023 Clnttanooga Sh, Berea

Ss, Price

6207 Chattanooga Sh, B€rea

Ss, Price

6150 Chattanooga Sh, Berea

Ss, Price

6085 C'hattanooga Sh, Berea

Ss, Price

2723 I'eg

6548 ClnnanoogaSh, Price,

Greenbrier Is
5898 Chananooga Sh, Berca

Ss, Price, Greenbrier Ls

5863 Chattanooga Sh, Berea

Ss, Price, Cneenbier Is,
Ravencliff

2500 lre
5306 Ctrattanooga Sll hice
szl(X) Chatanooga Sh, hioe,

Crreenbrier Ls

5400 ChattanoogaSh, Price

5200 Chattanoogash, Price

5179 Chattanooga Sh, Prioe,

Greenbrier Is
5382 C'lnttanooga Slu Berea

Ss, hice, Greenbrier Ls

2165 Le
5553 Chananooga Sh, hice,

Greenbrier ts
5836 ChattanoogaSh, hice

10013 Gas Well

10135 Gas Well

V-2468 Gas Well

VAC-2628 GasWell

V-2531 Gas Well

V-2431 Gas Well

VP-2530 Gas Well

VP-2529 Gas Well

V-2525 Gas Well

V-2527 Gas Well

VC-3006 Gas Well

V-2745 Gas Well

V-2749 Gas Well

v13t93

7t6t56

7tv84

9nU84

9ft7t84

9t20184

9n6/84

ton1t84

l2BIA5
5mt85

6/11t85

gtlt85

rn586

8ni86
9n3tK

9tw86

l0/15/86

r2Bt86

ltnn7

tlnD4

n2

23n

z32r

n93
2295

22fr6

2279

2774

2983

n79

2827

2228

2532

3016

2835

2837

2983

296/.

2962

2293

2453

2440

2428

233r

2497

'2638

2443

2435

2338

2477

2440

2354

25t7

6t8t83

ttny87

rotr5t92

ut9t93

3not93

ltr9t93

4^3t9!
4t14t93

6t2tD3

7t15t93

8t6t93

6^Ot94

7t5ts4
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trIle Itdap Operstor

Number Number

Lsndowner Well Status Completion Surface lbtal Pmducing Fornrtlon

Number Date Elevation lhpth

1ree0 (fee0

WS46l l-14 Equitable Resous. Explor. Greater Wise, Inc. V-2753 Gas Well 7ll3/94 2451 5420 Ctuttanooga Sh, Price,

Greenbrier ts
WS433 1-15 Equitable Resoun. Explor. Robinette, William and VCP-3095 Gas Well 8ll8l94 2ffi5 nZL be

Penn Va. Resources

WS429 l-16 Equitable Resours. Explor. Greater Wise, Inc. V-2751 Gas We[ 8|25M 2226 5504 Chattanooga Sh, Price,

Greenbrbr Ls

WS-427 l-17 Equitable Resours. Explor. Gardner, William H. V-2659 Gas Well 9122f/. 2385 5658 Chattanooga Sb hie,
Greenbrier Is

WS460 l-18 Equitable Resours. Explor. creater Wise, Inc. VC-3294 Gas Well lt695 2441 15fi) Ie, Norton

WS-030 241 Colurnbia Natural Resoun. Penn Va. Resources 20253-T Dry Hole lVnns 2548 69m

WS-150 242 EquitableResours.Explor. PennVa.Resources 10G)2 GasWell 8/6/85 2l5l 5554 ChattanoogaSh,Berea

Ss, Price

WS-155 2.{'3 Equitable Resours. Explor. Penn Va. Resources 10131 Gas Well 121"l186 2587 5996 Chattanooga Slu Berea

Ss, Price

WS-332 2-M Equitable Resorns. Explor. Robinette, William VP-2528 Gas Well 2ll9l93 2545 5319 Chananooga Sh, Berea

Ss. Price. Greenbrier Ls

WS-366 2-OS Equitabte Resours. Explor. Renfro V-2655 GasWell 6n8193 2623 5614 Chattanooga Stu Berea

Ss, Greenbrier t s

WS-376 2-M Equitable Resours. Exptor. Greater Wise, Inc. V-2656 Gas Well 7nD3 2374 5320 Chattanooga Sh, hice,

Greenbrier ls
WS-394 247 Equitable Resours. Explor. Geater Wise, Inc. and V-2757 Gas Well 9114193 2505 5510 Chattanooga Sh, Berea

V.C. & [ Ss' hice' Greenbrbr Ls

WS-.f00 2-08 Equitable Resours. Explor. Robinette, William V-2756 Gas Wetl 12116193 7371 5383 Chattanooga Sh, Berca

Ss. Price,

WS436 2-W Equirable Resours. Exptor. Greater Wise, Inc. and V-2758 Gas Well 8ll5l94 2688 5736 Chattanooga Sh, Price,

V.C.&L Greenbrierls

WS437 2-lO Equitable Resours. Explor. Greater Wise, Inc. V-2759 Gas Well llf,lg4 2541 5590 Chattanooga Sh, Berea

Ss, Price, Greenbrier Ls

WS-47 z-fi Equitable Resours. Explor. Penn Va. Resources VCP-3231 Gas Well l2l2l94 2375 245 I'ee

WS-475 2-12 Equitable Resourc. Explor. Greater Wise, Inc. V-2760 Gas Well 4n2196 2204 5145 Chattanooga Sh., Price

Fm, Greenbrier ls
WS-U4 3-01 Equitable Resours. Explor. Pem Va. Resources 10002 Gas Well 3nB2 2297 5543 Chattanooga Sh, Ptie,

Greenbrier Is
WS458 Tm EquitableResoun.Explor. PennVa.Resources 10015 GasWell 2128183 1965 5342 ChattanoogaSh,Price

WS-078 3-03 EquitableResours.Explor. PennVa.Resources 10062 CasWell 5ll3l84 1967 5365 ChattanoogastlBerca

Ss, Price, Greenbrier Ls

WS-147 3-(X EquitableResours.Explor. PennVa.Resources 10057 GasWell 619185 2265 5580 ChattanoogaSh,Berea

Ss, Price

WS-130 345 EquitableResours.Explor. PennVa.Resources lfi)16 GasWell 6111185 2368 5715 ChattatroogaSh,Berea

Ss, Price

WS-140 3-()6 Equitable Resous. Explor. PennVa. Resources 10091 GasWell 7n1ft5 2122 5580 Chattanooga Stt, B€N€a

Ss. hice

WS-141 347 Equitable Resours. Explor. Penn Va. Resources 10073 Gas Well 8/30/85 2339 5625 Chatgnoop Sh, Berea

Ss, hice

WS-l8l 3-08 EquirableResours.Explor. PennVa.Resouces 10200 GasWell 415186 ?32O 5596 Chattanoogash,Berea

Ss, Price

WS-185 3-09 F4uitable Resours. Explor. Penn Va. Resources 102(X Gas Well Ulll86 2362 5705 Chattanoop Sh, Belea

Ss, Price

WS-186 3-10 EquitableResours.Explor. PennVa.Resources 10205 GasWell 7112186 2239 5580 ChattanoogaSh,Berea

Ss

WS-183 3-ll Equitable Resoun. Explor. Penn Va. Resources 10202 Gas Well lU28l86 l9l8 5240 Chattanooga Sh, Berea

Ss, hice

WS-&5 4-01 Equitable Resours. Explor. Penn Va. Resources 10003 Gas/Oil Well 4tlU82 1989 5560 Chattanooga Sh, Price

WS-073 +02 Equitable.Resours. Explor. PennVa. Resources 10031 Gas Well-PA 3nlW 2092 3'180

WS-D2 ,l-03 Equitable Resours. Explor. Penn Va. Resources 10031-A Gas/Oil Well 513184 2089 5520 Chattanooga Sh, Berea

Ss, hice, Greenb'rier Is
WS-079 +U Equitable Resours. Explor. Penn Va. Resouces l0o7l Gas Well 5116184 2@l 5510 Chattanooga Sh, Berea

Ss. Price

WS-027 .l-05 Equitable Resours. Explor. Penn Va. Resources 20056-T Gas Well 8ll4l84 1866 4680 Chattanooga Sh, Price,

Greenbrier Is
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File ltrlap Operator
Number Number

Iandowner Well

Nomber

Stetus Completion

Date

Suface Tbtal Producing Fomution
llevation llepth

(feeO (fccO

ws-137 +M

ws-135 +O:l

ws-139 408

ws-160 +@

ws-170 4-10

ws-138 4-11

ws-167 +12

ws-165 +13

ws-168 +14

ws-166 415

ws-082 +16

ws-204 +t7

ws-r69 418

ws-209 +19

wsoolA 5-01

ws-121 542

ws-148 5-03

ws-218 5-04

ws-219 tos

ws-220 5-06

ws-230 5-o7

ws-221 5-08

ws-254 549

ws-247 601

ws-022 9-01

Pound (90D)

ws-007 401

ws-005 442
ws-268 8-01

ws-454 8-02

ws-269 9-01

ws-273 9{'2

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resous. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resoun. Explor.

Equitable Resoun. Explor.

New York Mining & Mfg.
Equitable Resours. Explor.

Equitable Resours. Explor.

Equiable Resours. Explor.

Equitable Resoun. Explor.

ANR hoduction Co.

Equitable Resours. Explor.

Equitable Resours. Explor.

Equitable Resorrs. Explor.

Equiable Resours. Explor.

Tri-State Oil Ltd.

Clirchfield Coal Co.

Pine Mm. Oil & Gas Co.

AMVEST Oil & Gas, Irc.
Equitable Resours. Explor.

AMVEST Oil & C'as. Irrc.

AMVEST Oil & Gas. Irc.

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Perin Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va. Resources

Penn Va- Resouroes

Penn Va. Resources

Penn Va. Resources

Graham. R.S.

Penn Va. Resources

Penn Va. Resources

Greater Wise, Inc.

Greater Wise, Inc.

Creater Wis€, Inc.

Greater Wise, lnc.

Penn Va. Resources

Grater Wise, Inc.

Greater Wise, Inc

Riggs, Bruce

Chase, J.T.

Ctas€, J.T.

Glamorgan Coal Co.

Mullins, J.D.

Glamorgan Coal Co.

Glamorgan Coal Co.

10115 Gas Well

10089 Gas Well

lOl(X Gals Well

10106 Gas Well

10182 Gas Well

10105 Gas Well

10184 Gas Well

10186 Gas Well

10183 Gas Well

10185 Gas/Oil Well

lOO32 Gas Well

10180 Gas Well

10181 Gas Well

10280 Gas Well

I Dry Hole

10081 Gas Well

10093 Gas Well

lOl?S Gas Well

10128 Gas Well

10123 Gas Well

10125 Gas Well

l0l24 Gas Well

l0l29 Gas Well

10122 Gas Well

I Dry Hole

5609 Chattanooga Slu Berea

Ss, Price

5587 Outtanooga Slu Berea

Ss, Price, Greenbrier Ls

5314 Onttanooga Sh, B€rea

Ss, Price, Greenbrier Ls

5470 ChasanoogaSh,Berea

Ss, hice
5630 Chattanooga Sll Berea

Ss, Price

5783 Chattanooga Sh, Berea

Ss, hice, C.meenbrier IJ
5506 Onttanooga Sh, Berea

Ss, Price, Greenbrier ls
5530 Chananooga Sh, B€rca

Ss, Price, Greenbrierls

5 9l Chattanooga Sh, Berea

Ss, hice
5551 Chattanooga Sh, Berea

Ss,Price Greenbrierls

5625 ChattanoogaShPrice,

Greenb.ar Is
5390 ClnttanoogaSh, Berca

Ss, Price

576O Chattanooga Sll Berca

Ss, Price

5660 C-hattanooga Sll Berea

Ss, Price

ffi57

5787 Chattanooga Sh, Berea

Ss, Price

5862 Chattanooga Sh, Berea

Ss Price

5918 Chattenooga Sh, Berea

Ss

5721 Clnttanooga Stl Berea

Ss

5782 Cluttanooga Sh, Ber€a

Ss

5725 Chattanooga Sh, Berea

Ss. hice
5801 Chattanooga Sh, Berea

Ss, Price, Grcenbriols
5895 Chattanooga Sh, Berea

Ss" Gr€enbd€r Lr
5825 0nttanooga StL B€r'ea

Ss, Price. Greenbrierls
2rN

sUl
5?44 Wildcat Valley Ss

6175 Clnttanooga Sh

5650 Onttanooga Sh

5365 ChaaanoogaSh,hice,

Creenbrier Ls

614l Cfdhmoga Sh, Price,

Groenbrbr Is

163 Gas Well-PA

162 Gas Well

3 Cas Well

V-3198 Gas Well

2 Gas Well

I Gas Well

7n4t85

7nrn'

8123.t85

lu6t85

rcnE5

l0t9t85

rcmn5

llll3185

ltn1E5

ttna85

6tr2n6

6tr6E6

r0Bt86

r0B0/86

lvtTt5l
twtu

l1n9E5

fin5i86

nn9n6

tu5t86

9n1/87

rcnrE7

nnU87

nn4E7

tu3fio

3Dst55

4tm65
8/31/88

lu27E4
9/r0/88

l 1/l/88

2r34

2t12

1815

1896

2154

2284

2M6

ztrt3

m36

m87

2162

r763

2228

2145

2137

2180

2383

23.57

2140

2187

2t9l

22t5

2335

2304

L6m

1942

1735

2614

2100

2M

2557
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nh Map Operotor Londowner Well Status Completbn Surfacc Tbtal Producilg Fotmstbn

NumberNumber Number Ilate Elevation lhpth
(fee0 6ee0

Wise (60A)

WS-010 241 Clinchfield Coal Co. Wise Development Co. 171 Gas Well 1f,156 2284. 4584 Greeabrier ts
WS-274 2-U. AMVEST Oil & Gas, Inc. Glamorgan Coat Co. 5 Gas Well A$89 2505 6243 Otauanooga Slr Price,

Cireenbrbr ls
WS-276 3-01 AMVEST Oil & Gas, Irc. Glamorgan C-oal Co. 6 Gas $r'el Al5B9 2282 5887 Chattanooga Sh, Ptice

WS-275 3-O2 AMVEST Oil & Gas, Inc. Glamorgan Coal Co. 7 Cas Well A$ftg 2425 6135 Chaaanoop Sh

WS-239 3-03 Equitable Resours. Explor. The llagan Esrate 10103 Gas Well 516190 2330 5900 Chasanooga Sh, B€r€a

Ss, Ptice

WS-014 5-01 Clinchfreld Coal Co. Wise Developrnent Co. 187 Gas Well 7llu57 2198 5914 ChattanooSa Sh

WS-358 60l EquitableResours.Explor. P€fers,VernaJ. VP-2366 GsWell N19ts3 2222 4518 BercaSs,Greenbrierl*

WS-431 642 Equitebl€ Resours. Explor. The Hagan Estare V-236i1 Gs Well lUl7l94 2672 4801 Chattanooga SL Berea
' 

Ss, Greenbrierls

WS005A 7-01 Scnrttrwest Oil & Cas Co. The Hagan Estate 2 Dry Hole 2Bl4L ?515 l4o7

WS-028 742 Equitable Resours. Explor. Penn Va. Resources 20120'T Gas Well AB1S n76 4342 Berca Ss

WS-047 743 F4uitable Resours. Explor. Perm Va. Resources 10005 Gas Well 3ll9l82 254o 5965 Chattanooga Sh, B€r€a

Ss

WS-265 7M Equitable Resours. Explor. Cline, Hugh and l@67 Gas Well fin3l88 3ffi7 5040 Onaanooga Stu Berea

McAfee, Carl Ss

WS-262 7-05 Equirable Resours. Explor. Penn Va. Resources 10925 Gas Well 5n689 2631 4505 Cha*anooga Sl\ B€rea

Ss, Creenbrier I*
WS-288 7-M Equitabl€ Resours. Explor. The Hagan Esrare T8 #6 Gas Well nm8g 2959 4290 Chatanooga StL B€rea

Ss

WS-258 747 EquitableResours.Explor. Adkins,ArthurandUva VP-2340 GasWell 4ilg92 2836 3818 Chaaanoogsh,Bqea

Ss, Greenbrier Is
WS-249 7-08 Equitable Resours. Explor. Jefferson National V-BA Gas Well 7116192 M3 4450 Chattanooga Slt, Berca

Forest

WS-261 7-@ EquitableResour.Explor. PennVa.Resources VAP-2339 GasWell 7ll8l92 n79 3658 ChattanoogaSh.,Beres

Ss, Cireenbrier Is
wS-305 7-lO Equitable Resours. Explor. Perers, Vema J. vAP 2289 Gas Well 8n0l92 n@ 3657 Ctattanooga Slt, B€rcc

Ss

WS-293 7-ll Equitable Resours. Exptor. Jefferson National V-2323 Gas Well llll9l92 2736 a203 Chctanooga Sb

Forest Crrcenbrier Is
WS-272 7-12 Equitable Resours. Explor. Penn Va. Resources VAP-2324 Gas Well lll2il92 2859 3635 Chattanooga Sh, B€iEa

Ss, Grcenbrier ls
WS-352 7-13 Equitable Resoun. Explor. Nixon, Timothy B. V-2363 Gas Well 8ll0l93 n42 4578 Chaaanooga Sh, B€rca

Ss

WS-2,16 7-14 Equitable Resours. Explor. Jefferson National V-2341 Gas Well 9l30l9l 30f,2 4500 Chattanooga Sh

Forest

WS-260 7-15 Equitable Resours. Explor. Salyers, Steve V-2343 Gas Well 4BOl94 ?582 .|470 Chattanooga Stt, B€[€a

Ss

WS-438 7-16 Equitable Resouis. Explor. Fannon, Faye V-23& Gas Well lWl94 n25 a828 Chaaanooga Sh, Berea

Ss

WS-441 7-17 EquitabteResours.Explor. TurkeyGapCoalC.o. V-2727 GasWell ll2sD4 W1 47% Chananoogaslt,Bs€a

Ss, Greenbrier ls
WS-445 7-18 Equitable Resours. Explor. Ilamilton, Everett V-2325 Gas Well lll8l94 2936 ,1680 Chattanooga Sh, Berea

Ss

WS-,f69 7-19 Equitatile Resours. Explor. Penn Va. Resowces V-2688 Gas Well l7n9s 3133 4283 Chalanooga Sh" Berea

Ss, Groenbrier Is
WS-023 &01 Columbia Nanral Resoun. Penn Va. Resources 20118-T Dry Hole 9l8n4 3449 8357

WS-178 8-02 Equitabte Resours. Explor. The llagan Esrare 10900 Gas Welt nn85 3252 4397 C-hattanooga Slr, Berea

Ss. Greenbrier Is
WS420 8-03 Equitable Resours. Explor. Jefferson National V-2685 Gas Wetl 619194 3118 4365 Chaaaoooga Sh

Foest
WS002A 9-01 Unkown Gish, G.W. I Dry Ho!,c Uzn '2650 2153

WS-031 9{2 Columbia Naoral Resours. ltagan, P. et ux mln-T Dry Hole lUWs 3487 39M

Ss






