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TEST DRILLING FOR COAL IN 1982-83 IN THE JEFFERSON NATIONAL FOREST, VIRGINIA

Part 1: Lithologic descriptions and geophysical logs of coreholes in the
southwestern Virginia coal field, Dickenson, Lee, Scott, and Wise
Counties, Virginia

Kenneth J. Englund, John F. Windolph, Jr., John C. Weber, and Roger E. Thomas
U.S. Geological Survey
and

James W. Dryden, U.S. Bureau of Land Management

Introduction

Twenty-one coreholes were drilled in the Jefferson National Forest of
southwestern Virginia for the U.S. Bureau of Land Management. Drilling was
in progress from October, 1982 to February, 1983 to determine the general
distribution, thickness, and quality of potentially minable coal on Federal
mineral properties in the southwestern Virginia and Valley coal fields
(figs. 1, 2). This open—-file report presents the results of the drilling
program in the southwestern Virginia coal field and includes descriptive
lithologic data, correlations, and geophysical logs. Of the 13 coreholes
drilled in this phase of the program; six were along Pine Mountain (fig. 3)
on the northwestern limb of the Middlesboro syncline, five were along Stone
Mountain (fig. 4) on the limb common to the Powell Valley anticline and
the Middlesboro syncline, and two were in the Powell Mountain area (fig. 4)
along the southeastern limb of the Powell Valley anticline. Most of the
coal beds tested in these areas are in the Lee, Norton, and Wise Formations
of Early to Middle Pennsylvanian age (fig. 5). Minor occurrences of coal
were also noted in the Bluestone and Pocahontas Formations of Late
Mississippian to Early Pennsylvanian age. The results of drilling in the
Valley coal fields are presented in Parts 3 (Englund and others, 1983) and
4 (Simon and Englund, 1983b).

Location

Federal mineral properties are on the fringes of the southwestern
Virginia coal field principally in three discontinuous northeast-trending
belts: (1) along the southeastern slope of Pine Mountain in parts of Wise
and Dickenson Counties; (2) along the northwestern slope of Stone Mountain
in parts of Lee and Wise Counties; and (3) in the Powell Mountain area in
parts of Scott and Wise Counties (figs. 3, 4). Within these belts, the
locations of corehole sites were selected largely on the basis of readily
available access and the proximity of a water source for drilling. Depths
for coreholes were established to collectively test the entire coal-bearing
sequence in each of the three belts (figs. 6, 7).

1
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Figure 5. Generalized section of coal-bearing sequences.
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Previous investigations

Early investigations of coal-bearing rocks in the southwestern Virginia
coal field were made by Lesley (1873), Stevenson (1881), Boyd (1887), and
McCreath and d'Invilliers (1888). These studies furnished preliminary
assessments of coal occurrences which provided the incentive for later
comprehensive efforts to map the coal (Campbell, 1893; Butts, 1914; and
Hinds, 1916). By the early 1920's a relatively standardized set of coal-
bed names had been established in county reports (Hinds, 1918; Harnsberger,
1919; Giles, 1921, 1925; Wentworth, 1922; Eby, 1923). Subsequent reports
covered a broad range of stratigraphic studies, economic assessments, and
geologic mapping that delineated coal occurrences (Cooper, 1944; Wanless,
1946; Brown and others, 1952; Englund and Smith, 1960; Read and Mamay,
1964; and Miller, 1965). Recent reports emphasize both geologic mapping
and regional stratigraphic studies of coal-bearing formations (Englund and
DeLaney, 1966; Englund, 1968, 1974, 1981; Englund and others, 1979;
Meissner, 1978; Meissner and Miller, 1981; R.L. Miller, 1969; M.S. Miller,
1974; Miller and Meissner, 1978; Miller and Roen, 1971).

Present investigations

This core drilling program in the Jefferson National Forest was
initiated and funded by the U.S. Bureau of Land Management and implemented
by the U.S. Geological Survey (USGS). The Joy Manufacturing Company of
LaPort, Indiana cored the drill holes under contract to the USGS; Riley,
Mannon and Sturgeon Ltd. of Huntington, West Virginia conducted geophysical
logging. USGS geologists were on site during the drilling to measure,
describe, and box the core and to sample the coal beds. X-ray radiographs
were made of the coal cores to identify partings and impurities in the
coal samples before submittal for analysis. When the core drilling and
geophysical logging where completed, the coreholes were cemented and the
sites restored and seeded by the drilling contractor. The locations of
coreholes and the generalized geology of the drill sites are shown in
Figures 8-20 and drilled intervals together with correlations are indicated
on Figures 6 and 7. An explanation for Figures 8-20 is presented in Table 1.
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Stratigraphy

Coal-bearing strata tested in the southweskern Virginia coal field are
assigned to the Bluestone, Pocahontas, Lee, and Norton Formations, Gladeville
Sandstone, and Wise Formation of Late Mississip‘ian to Middle Pennsylvanian
age (fig. 5). Twenty-six coal beds ranging from about 1 to 4.5 feet in
thickness in the-Pocahontas, Lee, Norton, and Wise Formations provided 52
samples for analysis (table 2). The analytical results are presented in
Part 2 of this study (Simon and Englund, 1983a)

Bluestone Formation.-- The oldest strata penetrated during this drilling
program in the southwestern Virginia coal field are assigned to the Bluestone
Formation of Late Mississippian to Early Pennsyﬁvanian age. It conformably
underlies the Pocahontas Formation of Early Penhsylvanian age in the Stone
and Powell Mountain areas. Northwestward across the coal field, most of
the Bluestone and the entire Pocahontas Formation are truncated laterally
by the unconformity at the base of the Lee Formhtion. In the Pine Mountain
area, only the Pride Shale Member at the base of the Bluestone was encountered
below the unconformity. This member consists of dark-gray, evenly bedded
shale that is locally silty or is interlaminated with siltstone or very
fine grained sandstone. Drilling extended approximately 25 feet into the
member in corehole SW-4A. In the Powell Mountaﬁn area, where the entire
sequence of the Bluestone is present, drilling penetrated about 265 feet
of the red member in the upper part of the formation. The red member is
dominantly grayish-red and greenish-gray, partly calcareous shale, siltstone,
and sandstone. Coal occurs. locally in the member in southwestern Virginia
but none appeared in the core. The overlying Bramwell Member includes
several inches of coal at its base overlain by carbonaceous and calcareous
shale, siltstone, and sandstone. It ranges from 13 to 55 feet in thickness
and contains brackish-water to marine fauna including ostracodes, pelecypods,
and brachiopgds. The overlying upper member of the Bluestone Formation
consists of as much as 23 feet of grayish-red and greenish-gray shale that
commonly contains an Early Pennsylvanian flora {Gillespie and Pfefferkorn,
1979). i

|

Pocahontas Formation.-- The lower part of the Pocahontas Formation of
Early Pennsylvanian age occurs in the Stone and| Powell Mountain areas where
it is as much as 120 feet thick. It is a northwestward thinning wedge of
sandstone, siltstone, shale, coal, and underclay that is truncated by the
unconformity at the base of the Lee Formation.

The Pocahontas is absent in the Pine Mountéin area. Two thin coal
beds, correlated with the Squire Jim and Pocahontas No. 1, were encountered
by drilling in the Stone and Powell Mountain areas.

Lee Formation.-- Early Pennsylvanian rocks characterized by beds of massive
conglomeratic quartzose sandstone, separated by|less resistant feldspathic
sandstone, siltstone, shale, coal, and underclay, are assigned to the Lee
Formation. Thicknesses of the formation range from about 1,300 feet along
Pine Mountain to 1,600 feet along Stone Mountain. A complete thickness is
not present in the Powell Mountain area because |of the erosion of members

in the upper part of the formation. Four members -- Middlesboro, Hensley,
Bee Rock Sandstone, and Naese Sandstone -- were!identified in the drilled
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sequence. A fifth member -- White Rocks Sandst
in the base of the Middlesboro Member in coreho
that the White Rocks Sandstone Member may occur
indicated by Miller (1969). |

The Middlesboro Member at the base of the
sists of four tongues of conglomeratic quartzos
diverge eastward (Englund and Delaney, 1966).
pathic sandstone, siltstone, shale, coal, and J
Hensley Member of the Lee Formation is mostly n
stone, and shale. Two or three relatively pers
member are widely recognized in the southwester
top of the Lee Formation along Stone Mountain i
is at the top of the Bee Rock Sandstone Member,
quartzose sandstone (Miller, 1965). 1In the out
the top of the Lee Formation is at the top of t
Naese Sandstone Member, also a prominent conglo
(Ashley and Glenn, 1906, p. 35). The Bee Rock
converge northwestward and, because of a shorte
the Bee Rock is most likely truncated to the no

Norton Formation.-- The Norton Formation confo
tion and consists of about 720-740 feet of medi
siltstone with lesser amounts of fine—- to mediu
and coal. Regionally, a quartzose conglomerati
Formation wedges out eastward in the lower part
DeLaney, 1966; Miller, 1974, p. 101). The boun
Middle Pennsylvanian Series is placed at the ba
in the lower part of the formation in the south
(Englund, 1981).

Gladeville (?) Sandstone.-~ The Gladeville (?)
the boundary between the Norton and Wise Format
feet of feldspathic to moderately quartzose, fi
stone. Problems associated with the regional c
were pointed out by Miller (1969, p. 11-18) and
tion is tentatively identified on the basis of
between the Norton and Dorchester coal beds.

Wise Formation.-- The Wise Formation of Middle
overlies the Gladeville(?) Sandstone. It is a

one -- may be included
le SW-11. The possibility
in this immediate area was

Lee Formation commonly con-

e sandstone that thin and
Intervening beds are felds—
nderclay. The overlying
onresistant sandstone, silt-
istant coal beds in the

n Virginia coal field. The

n the Big Stone Gap quadrangle
a prominent conglomeratic
crop belt along Pine Mountain
he stratigraphically higher
meratic quartzose sandstone
and Naese Sandstone Members
ned stratigraphic sequence,
rthwest.

rmably overlies the Lee Forma-
um- to dark-gray shale and
m-grained sandstone, underclay,
c sandstone tongue of the Lee
of the Norton (Englund and
dary between the Lower and

se of the Kennedy coal bed
western Virginia coal field

Sandstone, used to identify
ions, consists of 40 to 50
ne- to medium-grained sand-
orrelation of the Gladeville
, for this reason, the forma-
its stratigraphic position

Pennsylvanian age conformably
sequence of intercalated sand-

stone, siltstone, shale, coal, and underclay th
the Norton Formation. About 300 feet of beds i
formation were drilled in corehole SW-10.

Structural setting

Federal mineral properties in the southwes
in the Cumberland Mountain section of the Appal
province. These areas are also in the northeas
overthrust sheet, which includes two parallel b
Valley anticline and the Middlesboro syncline.
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t is lithically similar to
ﬁ the lower part of the

ern Virginia coal field are
chian Plateaus physiographic
ern part of the Pine Mountain
ut rootless folds—-the Powell
'Faults bordering the thrust



sheet near the areas of 'drilling are the Russell Fork fault at the northeastern
edge (fig. 8) and the Pine Mountain thrust fault at the northwestern edge. The
latter fault is exposed in Kentucky, parallel to Pine Mountain, and dips south-
eastward beneath the area of drilling. Faulted pre-Pennsylvanian Paleozoic
strata of the Valley and Ridge physiographic province border the southeastern
edge of the overthrust (fig. 16). Strike-slip faults of undetermined displace-
ment are locally present within the thrust sheet (fig. 12).

Strata in the vicinity of the drill sites strike N65°E and dip about
30°SE along Pine Mountain, strike N65°E and dip as much as 70°NW along Stone
Mountain, and strike N50°E and dip 10° to 60°NW or SE in the Powell Mountain
area. The dip of strata in the drill holes generally decreased with depth.
All thicknesses indicated in Figures 6 and 7, individual beds in the lithic
descriptions, and on the geophysical logs are drilled thicknesses that have
not been corrected for dip. Drilled thicknesses, dips, and calculated thick-
nesses (normal to bedding) of the sampled coal beds are listed in Table 2.

Lithologic descriptions and geophysical logs
Detailed lithologic descriptions of the core from each drill hole is
followed by the geophysical log at a scale of 1 inch = 20 feet. High

resolution—density logs of coal beds about one foot or more in thickness
are also given at a scale of 1 inch = 2 feet.

29



Corehole SW-1
|
Location: Dickenson County; Elkhorn City, Ky.—VA., 7.5 minute quadrangle; on Skeggs
Branch about 0.7 mi southeast of Kentucky-Virginia state line. Accessible
by gravel road extending 0.8 mi northeastward from State Route 611.
Coordinates: Latitude 37°15'23" N Longitude 82°20'55"W
Altitude: 1,640 ft Drilled depth: 642 ft

Dip of strata: Ranges from 25° to 30° to depth of 520 ft, decreasing to 19° at base
of corehole.

Date drilled: January 26, 1983 to February 8, 1983

Core description: J.F. Windolph, Jr., J.C. Weber, R.E. Thomas, and K.J. Englund

|
|
I
|

Unit Thickness
Number Description (Depth)
ft in.
LOWER PENNSYLVANIAN SERIES
Lee Formation
Middlesboro |[Member
1. Soil and weathered rock (casing set — no core recovered)..eesssee. 14 0
(14 0)
2. Sandstone, light-gray, very fine to fine-grained, contains
65 percent quartz, few dark mineral grains, few coal and
medium~gray micaceous siltstone laminae, abundant medium-
dark-gray shale clasts up to 2 in. in diameter at base, thin-
to thick-bedded, some contorted bedding; base sharpeseesceeesceees 17 9
(31 9)
3. Sandstone, medium-light-gray, fine- to medium—grained,
sparsely micaceous, conglomeratic with abundant well rounded
white quartz pebbles up to 0.25 in. in diameter, contains
65 percent quartz, few dark and light mineral grains, scattered
coal laminae; base sharp and angular.c.ceeeseeeecescesosscccovssssscces 9 3
| (41 0)
4, Sandstone, light-gray, very fine to fine-grained, contains 90
percent quartz, few scattered dark and light mineral grains,
few dark-gray carbonaceous shale laminae 7 ft below top,
petroliferous from 14 ft 5 in. to 15 ft 5 in. below top,
few scattered well rounded white quartz pebbles up to 0.5 in.
in diameter in basal 30 ft, crossbedded, thick-bedded to massive;
base sharp and UNEVEMeeeeessessssocssasssstocssssasoasescnsssssnces 49 9
(90 9)
5. Coal, dull to bright attritus, few pyritic fusain laminae......... 0 5
(91 2)
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Unit Thickness
Number ‘ Description (Depth)

ft in.

6. Underclay, medium—-gray, abundant rootlets, sandy at base;
base gradesS..ceecereerossersscecsscnosssnasasnnsaens cesvesesveves 1 7

7. Sandstone, light- to medium-light—gray, petroliferous and
mottled brownish-gray in part, fine- to medium-grained,
micaceous, contains 65 percent quartz, abundant dark and
light mineral grains, few medium-gray shale clasts 3 ft.
11 in. above base, thick-bedded to massive; base sharp....cseeee. 24 0
(116 9)

8. Shale, medium-dark-gray, very silty, contains 40 percent
light gray very fine grained sandstone laminae, carbonaceous
in basal 4 in., evenly bedded. e vevrenirreneroesssacenosonnsssenns 1 0
(117 9)

9. Sandstone, medium-gray, very fine grained, silty, contains
45 percent quartz, 40 percent dark-gray silty shale laminae;
base SharPecceceereseessssornsossesosssssssssnssscssnsosssenssnssnans 0 5

(118 2)

10. Sandstone, medium-light-gray, fine- to medium-grained,
micaceous, contains 55 percent quartz, abundant dark
and light mineral grains, abundant coal laminae and clasts,
few scattered quartz granules and siderite clasts; base

sharp and angular...c.eeeerecrosenssononnscsns et eretssenrenrrecenan 7 0
(125 2)

11. Coal, Castle(?) coal bed, dull to bright attritus, few vitrain
DANAS ¢ ¢ e v o s sonsnssenescsrassssnsssssesansssssssosrosssscsnsnsssnosess 1 0
(126 2)
12. Underclay, medium-gray, very silty, abundant rootletS...eicvecooss 2 7
(128 9)

13. Sandstone, medium-light-gray, very fine to fine-grained, silty,
contains 65 percent quartz, 10 percent medium-gray shale laminae
and beds up to 1 in. thick, few small-scale slump structures,
few dark-gray shale clasts in basal 2 ft 5 in., thin-bedded,
few contorted beds; base Sharp..ccecesesesseereossansseessnssasas 7 6
(136 3)

14. Sandstone, light-gray, fine- to medium-grained, contains 90
percent quartz, few dark-gray shale and coal laminae, few
scattered well rounded white quartz pebbles up to 0.5 in. in
diameter in basal 43 ft, 1 in. thick coal clast 4 ft 2 in.
above base; base sharp and uneven........... crececans ceseanen cee 72 5
(208 8)
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Unit Thickness
Number Description i (Depth)
| ft in.
15. Shale, medium-dark- to dark-gray, silty, carbonaceous, contains
15 percent light-gray very fine grained silty sandstone laminae,
few scattered siderite beds and nodules, few plant fragments,
burrowed, evenly bedded, fair fissility; base sharp.cescecccsesaes 21 2
(229 10)
16. Shale, dark-gray, carbonaceous, fair fissilityV.eeeeeeessscsssassse 0 2
(230 0)
17. Coal, Sewell (?) coal bed (thickness-l ft 8 in.)
17a. Coal, dull and bright attritus, few vitrain bands...... 1 0
(231 0)
17b. Coal, very pyriticC.ciceeeccesessdocensossnsosossnsncasans 0 1
(231 1)
!
17¢c. Coal, dull attritus, few vitrain:bands................. 0 7
| (231 8)
18. Underclay, medium- to medium~dark-gray, caréonaceous, abundant
rootlets and root SlicCKSeeessesesseesosesoeaossesosssssoscsesssssses 1 4
(233 0)
19. Coal, dull to bright attritus, few shale laminae..ceeeceeccceccscae 0 1
(233 D)
20' Underclay, medium-gray, Silty in. basal 8 in e s e veeesessseneseBee e 3 5
(236 6)
21. Siltstone, medium—gray, contains 10 percent dark—gray shale
laminae and 10 percent light-gray very fine grained silty
sandstone laminae, few coal laminae, evenly|bedded....cceceeecences 1 6
(238 0)
22. Shale, medium—gray, silty, slightly carbonaceous, contains few
light-gray very fine grained sandstone laminae in basal 2 in.,
evenly bedded, fair fissility; base Sharp.ecjeccccecericeccccesescess 0 6
(238 6)
23. Shale, medium— to medium—~dark-gray, contains 10 percent light—
gray very fine.grained silty sandstone laminae and beds, fair
fiSSility; base Sharp.....-....-..-...-.... ee s ee v s eessensesne e 7 2
(245 8)
24, Sandstone, light-gray, very fine to fine-grained, contains 65
percent quartz, thick-bedded; base sharp.ssecececcceecccsccccnncs 0 11
(246 7)
25. siderite, brownish_grayo‘..O'..‘..C..‘....‘l'...‘..‘....0.....'..- O O.S
(246 7.5)
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Unit Thickness

Number : Description (Depth)
ft in.
26. Shale, medium— to medium-dark-gray, carbonaceous, few plant
fragments, fair fissility; base gradesS...eceeeecccccccceccsccsncnes 2 3.5
(248 11)

27. Sandstone, light-gray, very fine to fine-grained, contains
65 percent quartz, few medium—-dark-gray shale laminae and

beds in top 1 in.; base SharpPieececcecesceereresescsccosscsssssnsses O 9
(249 8)
28. Shale, medium— to medium-dark-gray, evenly bedded, fissile.c..ev... 0 2.5

(249 10.5)

29. Siltstone, medium-gray, argillaceous, poorly bedded...eeeoescesane 1 1.5
(251 0)

30. Sandstone, light- to medium-light-gray, very fine to fine-grained
contains 65 percent quartz, few medium—-dark-gray silty shale
laminae, few rootlets in top 3 in., crossbedded, thin- to thick-

bedded; base Sharp...............................................' 6 7
(257 7)

31. Sandstone, very light gray, fine-grained, contains 90 percent
quartz, few dark-gray micaceous siltstone laminae, petroliferous
top 1 ft 5 in., few scattered well rounded white quartz pebbles
up to 0.5 in. in diameter in basal 47 ft; base gradeS..ceeeeeeees 76 0
(333 7)

32. Sandstone, white to very light gray, fine- to medium-grained,
contains 90 percent quartz, few scattered well rounded white
quartz pebbles and granules mostly from 0.25 in. to 0.5 in. in
diameter, few stylolites, crossbedded, thick-bedded to massive..... 30 5
(364 0)

33. Sandstone, white to very light gray, medium—-grained, conglomeratic

with well rounded white quartz pebbles and granules up to 1 in.

in diameter, contains 90 percent quartz, few coal clasts 4 ft

3 in. below top, few siderite clasts, crossbedded, massive;

base BradeS..ceesvseccescrosacsascssocssnscsssosensssossesssosssnseosns 11 4

(375 4)

34. Sandstone, white to very light gray, mottled brownish-gray

from 9 ft 5 in. to 1l ft 8 in. below top, fine- to medium-

grained, mostly medium-grained, contains 90 percent quartz,

scattered well rounded white quartz pebbles in basal 68 ft

3 in., few stylolites, massive; base Sharpeieccesscsscsscesasseansss 84 3
(459 7)

35. Sandstone, light-gray, medium-grained, micaceous, contains 65
percent quartz, 10 percent feldspar, few medium-dark-gray shale
clasts from 1 ft to 3 ft below top; abundant angular medium-
dark-gray shale, siderite and coal clasts in basal 1 ft; thick-

dded to massive, contorted bedding in basal 1 fteeeeeoseosnsonsees 8 9
pedde " (468 4)
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Unit Thickness
Number Description (Depth)
ft in.
36. Shale, dark-gray to black, carbonaceous, contains few coal

37.

38.

39.

40,

41.

42.

laminae, abundant plant fragments, 0.5 in. pyrite bed 4 ft
4 in. below top, evenly bedded, fair fissilitye.eceeeeeecerssseass 31

(499

Coal, dull to bright attritus, scattered dark-gray shale

laminae. ccoeceeeeesencssooscesososssssansscajansas cereses cersseesenn 0
(500

Underclay, black, carbonaceous, abundant rootlets; base grades.... 0
(500

Shale, dark-gray to black, carbonaceous, sillty, few rootlets and

Stigmaria in top 1 ft., evenly bedded, poor| fissility; base

Brade@Se cvetsesseroocnssssrensessresssssoncasfiosscsassorssssssonecssans 4
(504

Shale, dark-gray, silty in top 8 ft, contaihs 10 percent

medium-gray siltstone laminae in top 8 ft, abundant siderite

beds up to 0.5 in. thick, scattered pyrite hodules 1 ft 8 in.

below top, scattered plant fragments, evenly bedded, fissile;

base gradeSeccceeeeene S A T I T RS T B
(520

Shale, dark-gray to black, carbonaceous, very carbonaceous

in basal 4 ft 8 in., contains 5 percent medium-gray siltstone

laminae in top 3 ft, scattered coal laminaei and beds up to

0.25 in. thick in basal 7 ft, scattered siderite beds up to

1 in. thick; base gradeS...eeeeeveeresrerecfiorancosssssaacnnns ceee 14
(534

Underclay, medium-gray, abundant rootlets, Stigmaria, non-fissle;

base grades..ceeeeritsertercscaccsrccncrrraliaasaocons Ceeseansseean 0
(534

43.

44,

45.

Shale, medium-dark-gray, slightly silty, scattered siderite
nodules and beds, scattered plant fragments|, poor
fissility; base SradesS.c.eeieeveessesesssosasosssscsessocscsssansoes 7

(541
Siltstone, medium-gray, finely micaceous, cpntains 10 percent
light-gray very fine grained sandstone laminae, thin- to poorly
bedded, poor fissility; base grades....ccoefeeses ceecetecsseseesnae 3
(545
Sandstone, light-gray, very fine grained, mtcaceous, contains
45 percent quartz, 5 percent dark-gray shale laminae; base
sharp and UNEVeN. ..o et overaonsserscsasssasionnes Cesseveanen cecenee 0
(546
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Unit Thickness
Number . Description (Depth)

ft in.

46. Siltstone, medium—-gray, finely micaceous, contains 10 percent
dark-gray shale laminae, thin to faintly bedded; base

Sharp.'o'o.oo~'.oot.toott..tttt.ottito~...o.'t"t..toto'~~'~..o~.- O 4

(546 4)
47. Sandstone, medium-light-gray, very fine grained, contains 45
percent quartz, few small-scale slump structures, thin-bedded..... 0 2
(546 6)
48. Siltstone, medium-gray, finely micaceous, slightly carbonaceous
in basal 3 in., contains 10 percent light—-gray very fine grained
sandstone laminae, non—fissle; base gradeS.cececcescecscocsoscsvannn 1 0
(547 6)
49, Sandstone, light—- to medium-light-gray, very fine grained, very
micaceous, contains 50 percent quartz, 15 percent medium-gray
siltstone laminae, abundant dark mineral grains, thin-bedded;
base SradeS.escesscsscscessecnesssenssssessneassosasossnssssnssanssss 1 7
(549 1)
50. Sandstone, light-gray, very fine grained, contains 45 percent
quartz, 45 percent dark-gray shale laminae, thin and evenly
bedded; base SradeS...ceeeeeceesesosversesressasnsrsescssnssasasanss 2 10
(551 11)
51. Sandstone, light-gray, fine-grained, micaceous, calcareous from
4 ft 2 in. to 6 ft 8 in. below top, contains 40 percent quartz,
20 percent dark-gray silty shale beds up to 5 in. thick, thick-
bedded in beds up to 2 ft 10 in. thick, slightly burrowed; base
ETAdeS e csennseesecesrsenesscsesssssossosassssnsossnsssansessssssssssass 16 2
(568 1)
52. Shale, medium-dark-gray to black, contains 20 percent light-gray
very fine grained sandstone laminae and beds up to 6 in. thick,
few siderite beds, slightly burrowed, evenly bedded; base grades... 8 5
(576 6)
53. Sandstone, light-gray, very fine grained, contains 60 percent
quartz, 20 percent dark-gray silty shale laminae and beds up
to 3 in. thick, thin and evenly bedded; base sharpeeeecececesccens 1 8
(578 2)
54, Shale, -dark-gray to black, carbonaceous, very carbonaceous in
top 8 ft, abundant siderite beds, evenly bedded, fissile; base
Brad@S . cseeescoeseasaanoasseancsosssassosssosssosaassssssssnsonsacns 9 0
(587 2)
55. Shale, dark-gray, silty, contains 10 percent light-gray siltstone
and very fine grained sandstone laminae, abundant siderite beds,
evenly bedded; base gradeS..iveeecescecsessvscssssncsssassosnsnssssnas 7 10
(595 0)
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Unit Thickness
Number ) Description ‘ (Depth)

ft in.
|
56. Shale, dark-gray to black, carbonaceous, very carbonaceous from
7 ft 3 in. to 8 ft 6 in. and 10 ft 4 in. to 11 ft 5 in. below
top, contains 5 percent light-gray siltstone and very fine grained
sandstone laminae and beds up to 1 in. thick, abundant siderite
beds, few slickensided surfaces 15 ft 6 in. below top, evenly

bedded, fissle; base gradesS.cccceesceeroessferossenssesnsesssnessans 36 4
(631 4)

57. Shale, dark-gray, silty, contains 20 percent light-gray very
fine grained calcareous sandstone laminae and beds up to 4 in.

thick, evenly bedded, burrowed.......eevvesonssesenesnsasseessesss 10 8
(642 0)

BOTTOM OF HOLE
TOTAL DEPTH 642 ft
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Corehole:
Quadrangle:

Altitude:

SW-1 Date: '2/08/83

Elkhorn City, Ky.-Va.

GEOPHYSICAL LOG
State: Virginia County: Dickenson

Latitude: 37°15'23"N Longitude: 82°20'55"W

1,640 ft Logged Bepth: 642 ft Drilled Depth: 642 ft

Logging speed: 20 .ft/min (SP 30 ft/min) Natural Gamma Time Constant: 1

High Resolution Density Time Constant: 1
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SW-1 contiinued
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SW-1 continued
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sw~1 continued
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DETAIL LOG

Corehole: SW-1 Logging Speed: 5 ft/min Time Constant: 1

Depth High Resolution Density
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Corehole: SW-1 continued
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Corehole SW-2
Location: Dickenson County; Clintwood, Va.-Ky., 7.5 minute quadrangle; approximately
1.2 mi south of Virginia-Kentucky state line between Mill Creek and Left
Fork of Upper Twin Branch. Accessible by State Route 611.
Coordinates: Latitude 37°14'03"N, Longitude 82°25'01"W

Altitude: 1,833 ft ' Drilled depth: 855 ft

Dip of strata: Ranges mostly from 10° to 20° to depth of 720 ft and decreases
to about 5° below depth of 720 ft.

Date drilled: January 20, 1983 to February 8, 1983

Core description: K.J. Englund, J.C. Weber, J.F. Windolph, Jr., J.W. Dryden,
and R.E. Thomas

Unit Thickness
Number Description (Depth)
ft in.

MIDDLE PENNSYLVANIAN SERIES
Norton Formation

1. Soil and weathered rock (casing set - no core recovered).«....s... 23 0
(23 0)
2. Shale, medium—dark-gray, abundant plant fragments in basal 4 ft,
evenly bedded, fiSsle..veeieeereoseernsecnsscsssassasscasssnncsaes 12 1
(35 1)
3. Coal, Kennedy coal bed (thickness-3 ft 4 in.)
3a. Coal, mostly bright attrituS...eeeeeseresencescocanosnas 0 11
(36 0)
3b. Shale, dark-gray, carbonaceoUS+.ceseescenosceacnnanonssens 0 4
(36 4)
3c. Coal, mostly bright attritus, few discontinuous pyrite
T s 1 1 - 1= 1 10
(38 2)
3d. Shale, black, carbonaceous, contains scattered coal
laminae; base sharp........ e tesseaseceseneranrannasans 0 3
(38 5)
4, Underclay, medium-gray, few rootlets; base gradeS..cceseeessncesas 1 10
(40 3)
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Unit Thickness
Number Description (Depth)
ft in.
5. Shale, medium—-dark-gray, evenly bedded, fissile; base grades...... 1 3
(41 6)
6. Siltstone, medium—-dark-gray, micaceous, contains 10 percent
light~gray very fine grained sandstone laminae, thin and
evenly bedded; base grades abruptlyeccescesfoscesescerescssosscaans 0 11
(42 5)
7. Shale, medium-dark-gray, silty, contains 10 percent medium-gray
siltstone laminae, evenly bedded, fissle... . c.iveeeiciainnn N 0 7
(43 0)
8. Coal, mostly bright attritus........... chtelieaeei ettt 0 0.25
(43 0.25)
LOWER PENNSYLVANIAN SERIES
Lee Formation
Naese Sandstone Member
9. Underclay, medium-gray, few rootlets; base sharp....coceceevceeess 0 3.75
‘ (43 4)
10. Sandstone, light-gray, medium-grained, micaEeous, contains 65
percent quartz, 10 percent white-weathered [feldspar, abundant
dark mineral grains, crossbedded, massive; base grades abruptly... 5 4
(48 8)
11. Shale, medium-gray, very silty, evenly bedded, fair fissility;
base sharpecscceveeeiinecinoanns T T 0 2
(48 10)
12. Sandstone, light-gray, medium-grained, micaceous, contains 65
percent quartz, 5 percent dark-gray shale laminae and beds
including a 4 in. bed 4 ft 9 in. above base|, massive; base
ShATD. e teeeenoeesionesanassoesssscsascsssasfsasesssnsasnscseacavencss 18 5
(67 3)
13. Shale, medium-gray, silty, evenly bedded, fair fissility;
base ShArp..eeeeeeeeeeneeeenosssecesansnsnnlanses Ceerasereeaaaas cen 0 3
(67 6)
14. Sandstone, light-gray, medium-grained, micaceous, contains
65 percent quartz, 5 percent dark-gray silty shale laminae,
few well rounded white quartz granules, crossbedded, massive;
base grades....cvvererranrannaanans . P ceeneen 9 0
(76 6)
15. Sandstone, very light gray, medium- to coarse—grained, contains
90 percent quartz, few scattered dark minerpl grains, few
stylolites, crossbedded, massive; base grades..sceceeacon. eeeseesas 40 6
’ (117 0)
16. Sandstone, light-gray, fine-~ to medium-graiped, contains 90 percent
quartz, 10 percent dark-gray silty shale laminae, thin-bedded; base
SradeS.cicerertnrnenerenraetananans Ceeeenealenetreraaanan i . 1 5
(118 5)
17. Sandstone, very light gray, fine- to medium~grained, contains
90 percent quartz, crossbedded, massive; base grades....... cesenan 6 7
(125 0)
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Unit Thickness
Number Desceription = ° o ' " (Depth)
ft in.
18. Sandstone, very light to light-gray, fine- to medium-grained,

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

contains 90 percent quartz, few scattered dark-gray silty shale
laminae, few stylolites, abundant coal clasts up to 1 in. in

diameter; well rounded to angular siderite clasts and well

rounded white quartz pebbles in basal 3 ft 6 in.; base sharpe.... 58

(183
Lee Formation
Hensley Member
Coal, Jawbone rider coal bed, mostly bright attritus, few thin
Vitrain bands...‘...I..I...O..OI...O.I..I..O....Ol..'..l..'..ll." O
(184
Shale, black, carbonaceous, contains few coal laminae in top
1in.; base grades.O..........'......OC....I.....OC..........O.... O
(184
Underclay, medium-gray, abundant rootlets; base grades abruptly... 1
(186
Shale, black, very carbonaceous, contains 20 percent coal
laminae; base grades.........l'................................... O
(186

Coal’ mostly bright attritus...................................... O
(186

Shale, black, carbonaceous, contains 20 percent coal laminaee..... 0
(187

Underclay, medium—-gray, abundant rootlets; base gradeSeececcsccecss 3
(190

Shale, medium-gray, silty, few plant fragments, evenly bedded,
poor fissility; base grades abruptlyecscececececacssesscssscssoans 4
(195

Shale, medium-~ to medium-dark-gray, carbonaceous in basal 1 in.,
contains scattered plant fragments, evenly bedded, fair fissility. 2
(197

Coal, mostly bright attritus, few vitrain bandSeeceeecesrcaceceesns 0
(198

Sandstone, medium~light-gray, mottled brownish-gray, very fine

grained, silty, contains 40 percent quartz, abundant rootlets in

top 2 ft 8 in., faintly bedded; base gradesSee: ceescccccscsccsssves 3
(201

Sandstone, medium~light-gray, fine-grained, micaceous, contains

45 percent quartz, thin-bedded; base sSharpPeceececsscsssecssssssssscs 8
(210
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Unit Thickness
Number ) "'Description ’ o (Depth)
' ft in.
31. Shale, dark-gray, silty, finely micaceous, evenly bedded; base
ShaArPessoscesocesveossesesctsvoconcesosncccosshrsnsssessossanssnsssans 0 1
(210 8)

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Sandstone, medium-light-gray, fine- to medium-grained, very
micaceous, contains 50 percent quartz, scattered dark and light
mineral grains, thick-bedded to massive; base sharpececcececcccssss 2

(213
Coal, impure, dull to bright attritus, abundant siderite and
dark-gray shale laminan...........I....... ® & 0. 5 0 50 00 0000 e P e sSSP 0
(213

Underclay, medium—-gray, abundant rootlets; base sSharpesceececscess 1
(214

Sandstone, light-gray, medium—-grained, micaceous, contains 65

percent quartz, few scattered dark-gray carbonaceous shale

laminae, scattered dark and light mineral grains, abundant coal

clasts and laminae in basal 4 fte.eeeeeeieereeeeenececcncneoeneses 31

(245

Shale, dark-gray to black, carbonaceous, evenly bedded, fissle;

base grades...............................................O......I 4
(250

Shale, dark-gray, contains 10 percent light+gray very fine

grained sandstone laminae, evenly bedded, fissle, burrowed;

DASE ZradeSeccceeeecescesccsscsccsccsassssssscsssscssssssassosonns 4
(255

Shale, dark-gray to black, carbonaceous in &op 14 ft 6 in.,

very carbonaceous in basal 10 ft, contains scattered siderite

beds up to 0.5 in. thick, few plant fragments, evenly bedded,

fissile..'.........I....................'.. ® & 0 0 0 0 % 0 0% 000 0SSP 24
(279

Coal, Jawbone coal bed, thin to thick vitrain bands, bright

attrital Inatrix.............-.............. ® 0 8 0 & 0 0 0 0 0SS 0O S S 0 E 00 e 2
(281

Underclay, medium-gray, mottled brownish-gray, silty, few
rootlets; base grades...........I.......... ® & 5 5 ¢ 00 000 000 PO O S OPSGPOeOPOODPS 3
| (285

Sandstone, medium-light-gray, very fine to fine-grained, micaceous,
silty in top 4 ft, contains 45 percent quartz, thin-bedded; base
grades abruptly...'....'.....'............. ® 9 0% 0 00 0 00 0SS PO E P e S OEDS 9

(294

46
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Unit A Thickness
Number ~~ '~ " "Description o (Depth)

ft in.

42. Shale, dark-gray to black, carbonaceous, silty in top 3 in.,

evenly bedded, fissile"....0.....00.0‘.0.0..‘0‘00.‘00‘0..0..00.00 0 9
. (294 11)
43. Coal’ mostly bright attritus..‘OO0.000..0.0.0‘.....‘0.0.00..0.0‘.. 0 305
' (295 2.5)
44, Underclay, medium-dark-gray, abundant rootletSecececcccescessccsces 0 6.5
(295 9)
45. Coal, mostly bright attrituS.cesecessceesscesrsscsessscessvssnsensss 0 3
(296 0)
46. Underclay, medium-gray, mottled brownish-gray, silty, scattered
rootlets; base gradeS.ceeecccceccescccscosccsssvssosscssssccscssccns 3 6
(299 6)

47. Sandstone, light-gray, fine- to medium—grained, very micaceous,
contains 55 percent quartz, scattered dark and light mineral
grains, thick-bedded; base gradesS.icecceecscsessscseerscscccsscansans 1 1
(300 7)

48. Sandstone, light— to medium-light-gray, very fine to fine-grained,
micaceous, contains 50 percent quartz, 10 percent medium-gray shale
laminae, scattered dark and light mineral grains, thin-bedded, few
contorted beds in basal 4 in.; base grades abruptlyeeceecceeceeees O 10
(301 5)

49. Sandstone, light-gray, fine- to medium-grained, micaceous,
contains 55 percent quartz, scattered dark mineral grains,
petroliferous in basal 1 ft 4 in., MASSivVeeceesecesssscsssscscsass 3 10
(305 3)

50. Sandstone, light-gray, very fine grained, micaceous, contains
45 percent quartz, 5 percent medium—-dark-gray shale laminae,
thin-bedded, cross—laminated; base—sharpecescecscsccscccccvcssscsss 0 2
(305 5)

51. Sandstone, light-gray, fine-~ to medium-grained, very micaceous,
contains 55 percent quartz, scattered dark mineral grains, few
scattered coal laminae, scattered petroliferous zones, crossbedded,
thick-bedded; base grades abruptlyececececececceccecscccescccssccassssoee 28 3
(333 8)

52. Sandstone, light-gray, very fine to fine-grained, very micaceous,
contains 45 percent quartz, 10 percent medium—gray siltstone
laminae, abundant dark and light mineral grains; base grades

abruptly.-cooooaoo.ca.o.oc.o.oo.oooooo.ootoooooooooooo..ooo.oo.o.o O 9

(334 5)
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Unit Thickness
Number Description (Depth)
ft in.
53. Sandstone, light-gray, medium-grained, mic#ceOus, contains
55 percent quartz, scattered dark and light mineral grains,
abundant small medium-dark-gray shale clastss from 6 ft to
7 ft below top; abundant coal clasts up to |l in. in diameter
and small angular medium-dark-gray shale clasts in basal 2 ft;
thick-bedded to massive; base sharpes.ceeseacinsecsensassneneaassas 15 2
(349 7)
54. Sandstone, light-gray, fine-grained, micaceous, contains 50
percent quartz 10 percent dark-gray silty shale laminae,
scattered dark and light mineral grains, thin- to thick-
bedded; base sharp.............. R R LEEEER TR 8 4
(357 11)
55. Sandstone, light-gray, medium-grained, micaceous, contains 60
percent quartz; scattered dark, light and green mineral grains;
few medium-dark-gray shale clasts, scattered well rounded
siderite clasts, thick-bedded; base sharp..«.... cheesae ctetesnneas 2 1
(360 0)
56. Sandstone, light-gray, fine- to medium-grained, micaceous,
contains 60 percent quartz, scattered dark |and light mineral
grains, abundant angular medium-dark-gray shale clasts, few
coal laminae; base grades abruptly......... ceseseasesssersenvisnen 1 7
(361 7)
57. Sandstone, light- to medium-light-gray, medium-grained, micaceous,
contains 60 percent quartz, scattered dark and light mineral grains
abundant siderite and medium-dark-gray shale clasts from 3 ft 6 in.
to 4 ft 6 in. below top, scattered coal clasts in basal 1 ft
including a 2 in. thick clast 3 in. above base; base grades....... 8 10
(370 5)
|
58. Shale, medium-dark-gray, contains 20 percent light-gray very fine
grained sandstone laminae and beds, burrowed, flaser-bedded; base
= o= T« L= e ent e itetanennnas .. 7 1
(377 6)
59. Sandstone, light-gray, very fine grained, micaceous, contains
40 percent quartz, 15 percent dark-gray shzﬁe laminae and
beds, cross-laminated, thin-bedded; base grades:..iececeeiececnces 8 1
(385 7
60. Sandstone, light-gray, fine-grained, very micaceous, contains

45 percent quartz, 5 percent dark-gray shal
dark mineral grains, few coal laminae, thin

48

e laminae, abundant
~ to thick-bedded...... 5
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Unit Thickness
Number ' Description (Depth)

ft in.

6l. Sandstone, light-gray, very fine grained, micaceous, contains 40
percent quartz, 40 percent dark-gray shale laminae and beds,
scattered plant fragments, scattered siderite beds up to 0.25 in.
thick, thin and evenly bedded, cross-laminatedeceecececccscescscese 15 1
(406 4)

62. Siltstone, medium-gray, contains 40 percent dark-gray shale
laminae, few light-gray very fine grained sandstone laminae,
few coal laminae, abundant plant fragments, few scattered siderite
nodules, thin and evenly bedded, few contorted bedS..ecosesecoscscee 4 5
(410 9)

63. Shale, medium-dark-gray, contains 50 percent light-gray siltstone
and very fine grained sandstone laminae, few siderite nodules in
top | in., few small-scale slump structures, burrowed, unevenly

beddedo..........n................................................ 2 1

(412 10)
64. Shale, medium-dark-gray, silty, carbonaceous, contains 25 percent
light-gray siltstone and very fine grained sandstone laminae and
beds up to 2 in. thick, few siderite beds and nodules, few plant
fragments, burrowed, evenly bedded.ceeeeevseececercecsseenosacesnnss 30 11
(449 9)
65. Sandstone, medium-light-gray, very fine to fine-grained, finely
micaceous, contains 65 percent quartz, scattered dark and light
mineral grains, thick-bedded to massive; base sharpeceeecececescss 6 4
(456 1)
66. Shale, medium-gray, silty, few plant fragments, evenly bedded..... 0 1
(456 2)
67. Coal’ impurecoooii...........'.'..0'..O...O".'."'."""""..'O 0 005
(456 2.5)
68. Shale, medium~gray, poorly beddede.ceeceecceereecoccesnosasonsooss 0 0.5
(456 3)
69. Shale, dark-brownish-gray, carbonaceous, canneloid..eceeecsoessees 0 1
(456 4)
70. Underclay, medium-dark-gray, carbonaceous, few rootlets, faintly
bedded..'..0'.0.0000QO.QOO'..'...O0.000.0Q.".."......'....".'.' O 6
(456 10)
71. Shale, medium- to medium-dark-gray, very silty, contains few
light-gray very fine grained sandstone laminae, few siderite
beds, evenly bedded, fair to poor fissSilitV.eseeeeeseossoncensonns 4 10
(461 8)
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Unit ! Thickness
Number Description | (Depth)
il ft in.
72. Siltstone, medium-gray, contains 40 percent| dark-gray sh<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>