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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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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.
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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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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
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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 shale
laminae, 20 percent light-gray very fine grained sandstone
laminae and beds, few siderite beds, burrowed, thin to poorly
bedded; base gradesS...ceeeceeesecsesocrsncslesssssssrssassssassanass 1 9
(463 5)
73. Sandstone, medium~light-gray, very fine gralined, silty,
micaceous, contains 50 percent quartz, 10 percent medium=-
dark-gray shale laminae and beds up to 6 in. thick, thin-
to thick-bedded....ccveivriinreenereeeiecssaooososesssnasssnsnsanss 31 0
(494 5)
74. Shale, medium-dark-gray, contains 30 percent light—gray very
fine grained silty sandstone laminae in top 6 in., burrowed,
unevenly bedded; base sharp................ﬂ...................... 0 11
(495 4)
75. Sandstone, light-gray, very fine grained, silty, contains 60
percent quartz, cross-laminated in basal 9 in...crivcveiceneacenens 1 7
(496 11)
76. Shale, medium~dark-gray, coatains 10 percenk light-gray very fine
grained silty sandstone laminae and beds, burrowed, evenly bedded. 3 7
(500 6)
Lee Formation
Middlesboro Member
77. Sandstone, light-gray, very fine grained, silty, contains 60
percent quartz, 40 percent dark-gray shale beds in basal 1 ft,
burrowed, thin-bedded, few contorted beds; base grades........... 2 3
(502 D)
78. Shale, medium—-dark-gray, silty, carbonaceous, contains 10 percent
light-gray siltstone and very fine grained silty sandstone laminae,
burrowed, fair fissility; base sharpe:cceeefieeceersssesosossennnes 1 2
(503 11)
79. Sandstone, light-gray, very fine grained, silty, contains 50
percent quartz, 30 percent dark-gray shale laminae and beds up
to 1 ft thick, few medium-gray siltstone laminae, slightly
burrowed; base sharp......... S ceeeereannsres 5 3
(509 2)
80. Shale, medium-dark-gray, contains 20 percent light-gray siltstone
and very fine grained silty sandstone laminae, burrowed, unevenly
bedded.....................................k...................... 1 0
j (510 2)
8l. Sandstone, light-gray, very fine grained, silty, contains 55
percent quartz, includes 5 in. dark-gray shale bed 6 in. below
LOP; DASE@ ShArPeevreeeeessonosesecsnsssscsahssessonossascnsanssnas 1 10
(512 0)

50



Unit ) Thickness

Number Description (Depth)
ft in.
(512 0)

82. Shale, medium-dark-gray, silty, carbonaceous, contains 10 percent
light~gray very fine grained sandstone laminae and beds up to 3 in.
thick, evenly bedded; base Sharpeeccecsecscscsccsscsesassacsssosesesasne 3 5
(515 5)

83. Sandstone, light-gray, very fine grained, contains 65 percent
quartz, 10 percent medium-dark-gray shale laminae and beds up
to 6 in. thick, few siderite beds in basal 2 ft 8 in., slightly
burrowed, thin- to thick-bedded..ceseeseisccsesasecsscccasasanssans 15 8
(531 1)

84, Shale, medium~dark-gray, contains 30 percent medium-gray siltstone
laminae, 20 percent light-gray very fine grained sandstone beds,
slightly burrowed, cross—-laminated, thin- to thick-bedded; base sharp

ANd UNEVEINe ceeeessssascsscscscccssoscosssosssscscsesscssssssnsasssscnsss 2 4

(533 5)

85. Sandstone, light-gray, very fine grained, silty, finely micaceous,
contains 60 percent quartz, 15 percent dark-gray silty shale laminae,

slightly burrowed, crossbedded.ceeeeeeeeeccecccoscccsacsscscasssocens 9 1
(542 6)
86. Shale, medium-dark-gray, contains 30 percent light-gray siltstone
and very fine grained sandstone laminae, burrowed, evenly bedded.. 0 10
(543 4)

87. Siltstone, medium-gray, sandy, contains 25 percent light-gray
very fine grained sandstone laminae and beds, 30 percent dark-
gray shale beds, burrowed, cross—laminated; base gradeS.eeeseececes 3 10
(547 2)

88. Shale, medium-dark-gray, carbonaceous, very silty, contains 30
percent light-gray siltstone and very fine grained sandstone
laminae, slightly burrowed, evenly beddedececeecececesccecsosccnns 1 11
(549 1)

89. Sandstone, light-gray, very fine grained, finely micaceous,
contains 65 percent quartz, 5 percent medium-dark-gray shale
laminae and beds, crossbedded, thin-beddedececeeesrsesssceccccencssns 3 6
(552 7)

90. Sandstone, light-gray, fine—to medium-grained, contains 65
percent quartz, few dark-gray carbonaceous shale laminae;
base SharpPececsccescesssssssesossscsssssessssososseseasssscssssassaans 20 7
(573 2)
91. Sandstone, very light gray, fine- to medium-grained, contains 90
percent quartz, scattered well rounded white quartz pebbles
and granules up to 0.5 in. in diameter, scattered coal clasts
and laminae, abundant angular siderite clasts in basal 10 in.,
few stylolites, thick-bedded to massive; base sharpeeecccecececcesses 46 9
(619 11)

51



Unit Thickness
Number Description (Depth)
ft in.
92. Shale, medium-dark-gray, very silty, contains 30 percent light-—
gray siltstone and very fine grained sandstone laminae and beds
up to 2 in. thick, burrowed; base grades..iceceeeesssesecassoanens 2 8
(622 7)
93. Sandstone, light-gray, very fine grained, silty, micaceous,
contains 50 percent quartz, 25 percent medium~dark-gray silty shale
beds up to 2 in. thick, thin-bedded; base grades.....eoeeeevecacns 2 0
(624 7)
94. Shale, medium—-dark-gray, silty, very carbonaceous in basal 1 ft
4 in., finely micaceous, contains 30 percent light-gray very fine
grained sandstone laminae in top 6 in., decreasing to 10 percent
in remainder of unit; few coal laminae in basal 2 in., slightly
burrowed, evenly bedded, fair fissility...decseeo.... teen creees 21 9
(646 4)
95. Coal, Castle (?) coal bed (thickness - 1 ft 8 in.)
|
95a. Coal, mostly bright attritus, few thin vitrain bands... O 7.5
(646 11.5)
95b. Coal, mostly dull attrituS.eceedeseceesosascasssavassss 0O 2.5
(647 2)
95c. Coal, impure, scattered dark-gray shale laminae........ 0 2.5
(647 4.5)
95d. Coal, thick vitrain bands, bright attrital matrix, few
pyrite nodules ......... creeeend et tireti et .. 0 7.5
(648 0)
96. Shale, black, carbonaceous, contains 10 peJcent coal laminae,
few rootlets, evenly bedded......vc.von.. cdeseteninon Ceeereeeaan . 0 10
(648 10)
97. Shale, medium—dark-gray, silty from 8 in. o 1 ft 1 in. below
top, pyritic in top 1 in., few rootlets; base sharp.....cccouiavnn . 1 4
(650 2)
98. Sandstone, medium-light-gray, medium—- to coarse-grained,
micaceous, contains 65 percent quartz, 10 percent feldspar,
few scattered well rounded white quartz peBbles, abundant
well rounded siderite and white quartz pebbles in basal
3 ft 5 in., thick-bedded to massive; base sharp...... ceertessseeees 18 9
(668 11)
99. Sandstone, light—-gray, medium-grained, micdceous, contains
65 percent quartz, 10 percent feldspar, few scattered well
rounded white quartz pebbles, thick-bedded 'to massive..eeeeen.... . 4 6
(673 5)
100. Sandstone, very light gray, fine- to medium-grained, contains
90 percent quartz, few coal laminae and clasts in basal 4 ft
3 in., 1 in. shale clasts 9 ft. below top, |few stylolites,
thick-bedded to massive; base sharpe...cevevcen. B 1 3
(687 8)
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Unit Thickness

Number Description (Depth)
) ft in.

101. Shale, dark-gray to black, silty, carbonaceous, evenly bedded,
fissle; base ShaArPeceeeerertoseesesreasoosssonsasnssssosssasssossanss 1 5
(689 1)

102. Sandstone, very light gray, fine-grained, contains 90 percent
quartz, few well rounded white quartz pebbles and coal clasts

in top 1 ft, thick-bedded to massive; base sharpe.. cesesseesseces 5 4

(694 5)

103. Shale, dark-gray, silty, contains 40 percent light-gray very
fine grained silty sandstone laminae, slightly burrowed, evenly
bedded, fissile; base gradesS..ccceeeieeceenneesennsnccsasncncasns 3 0
(697 5)

104. Sandstone, light-gray, very fine grained, contains 10 percent
dark-gray shale laminae, cross-laminated, thin-bedded; base

ErAdES e e e enteessroessssossssssnsesssssonsassssnsensssssnsencssasnoasss 1 5

(698 10)
105. Shale, dark-gray, contains 20 percent light-gray very fine
grained sandstone laminae, burrowed, evenly bedded...:svceveevese. 26 3
(725 1)
106. Coal, Sewell (?) coal bed, mostly bright attritus, scattered thin
vitrain bands...c.cvceveeeenn ceeneen teseseacanann ceersecennn cesnnas 0 11
(726 0)
107. Underclay, medium-gray, mottled brownish-gray, carbonaceous in
top 2 in., very silty, abundant rootlets, Stigmaria; base grades.. 1 11
(727 11)
108. Sandstone, light-gray, very fine grained, contains 65 percent
quartz, few rootlets and Stigmaria in top 10 in., thin-bedded;
base GradeS.ceseceesesseseeaarasssasssssessssansnvannoesscsscscsccces 2 3
(730 2)
109. Siltstone, medium-gray, contains 20 percent light-gray very
fine grained sandstone laminae, few small-scale slump structures,
thin-bedded; base gradeS.ceeceeeeseenososecsseesessasesssossnsonons 0 10
(731 0)
110. Sandstone, light-gray, very fine grained, contains 40 percent
quartz, 30 percent dark-gray shale laminae, thin-bedded, few
contorted beds; base gradeS..cseresreccacrncesrssseonrssansssssosns 1 4
, (732 4)
111. Shale, black, carbonaceous, poor fissility........ ceeesnesas cevene 0 2
(732 6)
112. Underclay, medium-gray, abundant rootlets, Stigmaria; base grades. 1 8
(734 2)
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Unit Thickness
Number Description ! (Depth)
i ft in.
113, Siltstone, medium-gray, few rootlets, faintly bedded, poor
fissility‘...............C...l...'.'.....'......‘.'..........‘.... O 10
(735 0)
114. Shale, medium-gray, slightly silty, contains few plant fragments,
evenly bedded, poor fissility; base sharpececcecccceccecccccasvoss 3 0
(738 0)
115, Sandstone, light-gray, very fine grained, very micaceous, contains
45 percent quartz, 5 percent dark-gray shale laminae, thin and
lenticularly bedded; base gradeS.ceecesecececsesrscscscscccsccososcns 1 4
(739 4)
116, Shale, medium-gray, contains few siderite heds, scattered plant
fragments including CalamiteS.eccecccccsscdencscacsscsasacssassaacns 0 8
‘ (740 0)
117. Sandstone, light-gray, very fine grained, very silty, micaceous,
contains 40 percent quartz, thin-bedded; base gradeS.ceeececececescceas 0 3
(740 3)
118. Shale, dark-gray, very silty, finely micaceous, contains 5 percent
medium-gray siltstone laminae, 10 percent light-gray very fine
grained sandstone beds up to 2 in. thick, few siderite beds, few
plant fragments including Calamites, evenly bedded, fair fissility;
base gradesl....’O....."....O......'.O..'I......’..O.’.""...O.' 3 8
| (743 11)
119. Sandstone, light-gray, very fine to fine-g‘ained, micaceous,
contains 45 percent quartz, abundant dark mineral grains; base
sharp.........'...‘.l.O....l.....'......" @ @ 9 90 0 090 000 PP P OO L P EETVTEED O 2
(744 1)
120. Shale, medium~-gray, evenly bedded, fissile; base grades abruptly.. 0 0.5
(744 1.5)
121. Sandstone, light-gray, fine-grained, sparsely micaceous, contains
65 percent quartz, scattered dark mineral grainS..ccscesccrccessss 0 4.5
‘ (744 6)
122. Shale, medium~dark~ to dark-gray, very carbonaceous in basal
1 ft 1 in., contains 30 percent light-gray very fine grained
. sandstone laminae in top 10 in., abundant siderite beds up to
0.5 in. thick, few plant fragments; base sharpecsscescesceccosccses 3 3
{ (747 9)
123. Sandstone, light-gray, very fine to fine-grained, very micaceous,
contains 65 percent quartz, 5 percent dark+gray shale laminae, thin
and lenticularly bedded; base sSharpesecescetecsoseessssssccnssescns 3 3
(751 0)
124. Shale, dark-gray, contains 10 percent light-gray very fine
grained sandstone laminae, evenly bedded; base sharpeesssesecesscece 0 3.5
(751 3.5)
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Unit Thickness
Number Description (Depth)

ft in.

125. Sandstone, light-gray, very fine grained, micaceous, contains
65 percent quartz, scattered dark mineral grains; base sharp...... 0 1
) (751 4.5)

126. Shale, dark-gray, silty, evenly bedded, fair fissility; base

Sharpno-oo-.o--~..~.o~..~n'no'noon000ooto'oooooooonooooooooonnonon 0 9'5

(752 2)
127. Sandstone, light-gray, very fine to fine-grained, micaceous,
contains 65 percent quartz, scattered dark mineral grains,
thin-bedded; base gGradeS..ceeeeeccccesesceccccvereccccovoeccascsces 0 4
(752 6)
128. Shale, medium-dark-gray, contains 10 percent light-gray very
fine grained sandstone laminae in top 1 ft, few siderite beds,
evenly bedded, fissile; base SharpPecececoscscsccscscscscscscrscscscs 1 7
(754 1)
129. Sandstone, very light gray, fine-grained, contains 65 percent
quartz, scattered dark and green mineral grains; base sharpeceecc.. 0 8
(754 9)
130. Sandstone, light-gray, very fine grained, micaceous, contains
60 percent quartz, 15 percent dark-gray shale laminae, thin and
lenticularly bedded; base SharPececsescescescrcoscscscrscsccacacocsca 0 7
(755 4)
131. Shale, medium- to medium~dark-gray, very carbonaceous in basal
1 in., few siderite beds, few plant fragments, evenly bedded,
fissile..................'.'........'.........Q.Q.....'.......'Q.. 1 1
(756 5)
132. Coal, thin vitrain bands, dull to bright attrital matriX.eeeececss 0 7
(757 0)
133. Underclay, medium-gray, contains few coal laminae in top in.,
abundant rootlets; base ShArpPeceecscceccecceercosrsscerscccvsconccnne 2 0
(759 0)

134. Sandstone, very light gray, fine~ to medium-grained, contains
90 percent quartz, few scattered dark mineral grains, few rootlets
in top 8 in., few stylolites, well sorted, thick-bedded to massive;
DaSe SharPecceeeeeeeeeeoeecceecceccaccecccsaccccnncscssscccccscese 24 7

(783 7)

135. Sandstone, light-gray, very fine grained, micaceous, contains
50 percent quartz, 30 percent dark-gray silty shale laminae
and beds up to 2 in. thick, cross-laminated, thin and evenly
bedded; base GradeS.cceccccccccscscsscsssscssscsssscssssssssscscsss 4 2
(787 9)

55



Unit Thickness
Number Description , (Depth)

ft in.

136. Siltstone, medium-dark-gray, sandy in top 4 in., evenly bedded,
fissile; base grades.......................}...................... 0 7
(788 4)

137. Sandstone, light-gray, very fine grained, contains 65 percent
quartz, 40 percent dark-gray shale and silty shale laminae

and beds up to 7 in. thick, thin- to thick-bedded; base sharp..... 3 0
(791 4)
138. Sandstone, very light gray, very fine to fine-grained, contains
90 percent quartz, thick-bedded; base sharph..eeeveeeeienrnnennnns 1 9
(793 1)

139. Shale, medium-dark to dark-gray, contains 30 percent light-gray

very fine grained sandstone laminae in basal 3 in., evenly bedded;

DaSE ShaArPeeessesoanssesssnsssasssresassssshssssssssssssnsssasssans 0 6
(793 7)

140. Sandstone, very light gray, fine- to medium~grained, contains
90 percent quartz, few stylolites, well sorted, thick-bedded to
massive; base grades....eoeeeveriecentncorocthossccscncsscnsacsssess 23 6
(817 1)

141. Sandstone, very light gray, medium- to coarse-grained, contains
90 percent quartz, scattered well rounded white quartz pebbles
from 0.25 in. to 0.5 in. in diameter, few stylolites, massive;
base grades........... Ceeceaanaen Certiesrreerensarsscsessenanseeses 20 6
! (837 7)

142. Sandstone, very light gray, coarse-grained,|contains 90 percent
quartz, very conglomeratic with abundant well rounded white
quartz pebbles up to 0.5 in. in diameter, few medium-dark-gray
shale clasts, abundant siderite clasts in basal 2 ft 9 in.,
few coal laminae in basal 1 ft, few green mineral grains,
sandstone-filled Calamites near base, massive; base sharp...cce... 3 4
(840 11)

143. Sandstone, light-gray, fine-grained, very micaceous, slightly
calcareous, contains 65 percent quartz, few dark-gray siltstone
laminae, scattered dark mineral grains, thikk-bedded; base

sharp..eeeeeiiennneennns ceseseanan D 3 1
(844 0)
144. Sandstone, very. light gray, medium—-grained,| contains 90 percent
quartz, thick-bedded to massive...eeeeevraafeereecensaceennssassaes 11 0
(855 0)

BOTTOM OF HOLE
TOTAL DEPTH 855 ft
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GEOPHYSICAL LOG
Corehole: SW-2  Date: 2/08/83 State: Virginia County: Dickenson
Quadrangle: Clintwood, Va.-Ky. Latitude: 37°14'03"N Longitude: 82°25'01"W
Altitude: 1,833 ft Logged Depth: 855 ft Drilled Depth: 855 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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continued

Sw-2
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SW-2 continued

Corehole:
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DETAIL LOG

Time Constant: 1

SW-2 Logging Speed: 5 ft/min

Corehole:

Depth  High Resolution Density
(ft) (0-450 counts per second) 0
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Corehole:

SW-2 continued
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Location:

Corehole SW—W

Dickenson County; Clintwood, Va.-Ky., 7.5 minute quadrangle; between

Cane Creek and Little Pine Branch approximately 1 mi south of Kentucky-
Virginia state line. Accessible by Mullins Road which extends northward
from State Route 611.

Coordinates: Latitude 37°13'02"N  Longitude: 82°28'58"W

Altitude:

Dip of strata:

2,140 ft Drilled depth: 865 ft

20° to depth of about 500 ft decreasing to 10° at base of corehole.

Date drilled: January 13, 1983 to February 3, 1983

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

J.W. Dryden

Unit Thickness
Number Description (Depth)
ft in.
LOWER PENNSYLVANIAN SERIES
Lee Formation !
Hensley Member
1. Soil and weathered rock (casing set — no core recovered).....cee.. 12 0
| (12 0)
\
\
2. Sandstone, medium-light-gray, weathered bro?nish—gray, very fine
to fine-grained, silty, finely micaceous, contains 65 percent
quartz, crossbedded, thin-bedded; base shar?...................... 5 0
(17 0)
3. Siltstone, medium—-gray, weathered brownish-gray, argillaceous,
thin-bedded.....l....O...“...l.‘...l‘..... ® 6 0 005 % 50 S8BT e e TS PSS 2 8
(19 8)
4. Shale, medium—-gray, silty, contains few light-gray very fine
grained silty sandstone laminae, burrowed, evenly bedded; base
Sharp...l.....I..l..l..'...0.0.............1...l..l......ll..l..ll 8 11
(28 7)
5. Shale, medium—-dark-gray, silty, contains 5 percent light-gray
siltstone and very fine grained sandstone laminae, slightly
burrowed, fissile; base sharp.ceceieecseseedeceeeecesecosncacsneeaes 43 11
(72 6)
6. Shale, medium—gray, very silty, contains few light-gray siltstone
and very fine grained sandstone laminae, few rootlets, evenly to
poorly bedded; base gradeS..ceesscececsececssdscssnsccssassscsansnns 3 11
(76 5)
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Unit : Thickness
Number Description (Depth)

ft in.

7. Sandstone, medium-light-gray, very fine grained, silty, contains

45 percent quartz, thin-bedded, base gradeS....veseeeeecscecesannes 0 6
(76 11)
8. Siltstone, medium-gray, argillaceous, contains few light—-gray,
very fine grained sandstone laminae; base grades.....coeveeeieeans 0 10
(77 9)

9. Sandstone, medium-light-gray, very fine grained, silty, contains
45 percent quartz, scattered medium—dark-gray shale laminae, thin-

bedded; base gradeSeeeeeeeisesessostocsessssssssessassssssaanansas 0 6
(78 3)

10. Siltstone, medium-gray, argillaceous, contains few coal laminae,
slightly burrowed; base gradesS..eeuiccieeieeiiinennsnronnsencsnnnnas 1 0
(79 3)

11. Sandstone, medium-light-gray, very fine grained, silty, contains
45 percent quartz, thin-bedded; base grades....eceevveencesn.n ceee 0 3
(79 6)

12. Shale, medium— to medium—dark-gray, very silty in top 8 in.,
contains few light-gray very fine grained sandstone laminae,
fissile; DasSe SharPesseeestessostosesnssssssssssnssssssasssnsannas 1 6
(81 0)

13. Sandstone, medium-light-gray, very fine grained, silty, contains
45 percent quartz, 45 percent dark-gray silty shale laminae and

beds up to 1 in. thick, thin and lenticularly bedded; base sharp... O 3

(81 3)

14. Sandstone, medium-light-gray, very fine grained, silty, contains
65 percent quartz, 10 percent medium-dark-gray shale laminae in
top 2 ft, few coal laminae in basal 5 ft, partly crossbedded,

thin- to thick-bedded; base sharp..... T V] 6
(93 9)
15. Shale, medium-dark to dark-gray, very carbonaceous in basal 4 in.,
abundant rootletS.cseseernosnoccans Ceetessestetreeteesannenrans ce 6 6
(100 3)

16. Coal, impure, contains abundant dark-gray shale laminae in top

2 ileveroconans e e e e s e s e e eseenaeec e et sas e e e s et ees s st eseaeanans 0 4
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Unit Thickness
Number Description (Depth)
ft in.
17. Underclay, medium—~ to dark-gray, very carbonaceous, abundant
rootlets."".'..'.".'.".'."'."'."..'b...'..'..'.'..".".". O 6
(101 1)
18. Coal, dull to bright attrituS, PYLitiCeeeeseesseeeeccasensevaaseas O 7
(101 8)
19. Underclay, medium—-gray, abundant rootlets;|base sharp and angular. 0 3
(101 11)
20. Sandstone, medium-light-gray, fine- to medium-grained, micaceous,
contains 45 percent quartz, scattered medium-dark-gray
shale laminae and beds up to 1l in. thick, abundant rootlets in top
].O in-, CrOSSbedded, thin-bedded.......... L R I I A A I A A AN P AP Y 2 4
(104 3)
21, Shale, medium—dark-gray, evenly bedded..celeececesescssnassncssees O 1
(104 5)
22, C0Al, IMPUIrCeeeesssssccceonossssccsnneasaagsananssassasencsssassns 0 1
(104 4)
23. Underclay, medium—-gray, abundant rootlets, |poorly bedded.e.eeccens 2 7
(107 0)
24, Shale, medium~ to medium-dark-gray, silty, |contains 10 percent
light-gray siltstone and very fine grained|sandstone laminae
and beds up to 1l in. thick, few plant fragments including
Calamites 6 in. below top, evenly bedded, fair fissility; base
grades..O..'...‘.D....O"..'..l.....'.Il..lll................ll... 20 6
(127 6)
25. Sandstone, medium-light-gray, very fine to|fine-grained, silty
contains 50 percent quartz, 40 percent dark-gray shale laminae
and beds, burrowed, cross—laminated, thin-bedded; base sharp
ANd UNEVENeeessvsonsesessorsessssossssasoecqasasosssssssssssasssnns 3 4
(130 10)
26. Shale, medium—-dark-gray, contains abundant plant fragments
including well preserved Calamites, evenly bedded, fair
fisS11lity; basSe ShaArPecevecssosscsessesocedancsosssosossssasscsasnss 1 9
(132 7)
27. Sandstone, medium-light-gray, very fine to|fine-grained, silty,
contains 50 percent quartz; base SharPeceecsceccececreccvasscsconns 0 3
‘ (132 10)
28. Shale, medium-gray, silty, contains 40 perdent light-gray very
fine grained sandstone laminae, slightly burrowed, evenly bedded;
DASE ShArPeeeececeecscrsscscesasscsssssncesdosssssesnssssssssnsesas 0 11
| (133 9)
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Unit Thickness

Number Description (Depth)
: ft in.

29. Sandstone, medium-light-gray, fine- to wedium-grained, silty,
contains 55 percent quartz, 10 percent dark-gray shale laminae
and beds, few coal laminae including scattered coalified plant
fragments in basal 4 in., crossbedded, thin-bedded; base sharp

And UNEVEeN:.eeseressososesasotsscsossasssasnsscsssansnsosssenssssss 12 0

(145 9)

30. Shale, medium-dark-gray, poor fissility, base sharpeeceecesssseess 3 4
(149 1)

Lee Formation
Middlesboro Member

31. Sandstone, light to medium-light-gray, coarse-grained, contains
65 percent quartz, few quartz granules, abundant small angular

medium~-dark-gray shale clasts; base sharp and uneven....eeeeeeases 1 2
(150 3)
32. Shale, medium—- to medium-dark-gray, contains few lenses of
light-gray coarse-grained sandstone in top 8 in.; base sharp...... 1 3
(151 6)

33. Sandstone, light-gray, weathered brownish-gray in part, coarse-
grained, conglomeratic with scattered well rounded white quartz
pebbles, contains 90 percent quartz; abundant well rounded white
quartz pebbles, coal, and siderite clasts up to 2 in. in diameter
in basal 6 in.; thick-bedded to massive; base sharp and uneven.... 51 7
(203 1)

34. Sandstone, medium-light-gray, very fine grained, silty, contains
45 percent quartz, abundant coal and dark-gray shale laminae, thin

and irregularly bedded; base gradeS...eeeeeeeccoseencsonesessacnss 3 6
(206 7)
35. Shale, medium-dark-gray, evenly bedded, fair fissility; base
SHAT Pt e cvsreenseseneassosssecesosssnsessssasessssssstnsscanssosonssss 0 7
(207 2)
36. Coal, Castle rider (?) coal bed, dull to bright attritus, few
vitrain bands and fusain laminae.......... e ceeen 1 1
(208 3)
37. Underclay, medium—-gray, abundant rootletS.eeseeeseessesososscsacnsns 0 9
(209 0)

38. Shale, medium—-dark-gray, contains few coal laminae, abundant
well preserved plant fragments including Calamites, few rootlets
and Stigmaria, evenly bedded, fissile; base sharp..e.eeceeceveeenes 5 2
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Unit Thickness

Number Description (Depth)
: ‘ ft in.
|

39, GSiltstone, medium-gray, argillaceous, cont#ins 20 percent
light-gray very fine grained sandstone laminae, few small

coal clasts, slightly burrowed, thin-bedded.eccecesscccccccssncans 1 10
(216 0)

40. Shale, medium-dark- to dark-gray, carbonaceous, very silty,
evenly bedded, poor fisSility.eeeseeesocasaestosasscesascsceconsnons 3 10
(219 10)
41. Underclay, medium-gray, abundant rootlets,‘poorly bedded.eeeeeeens 3 7
(223 5)

42, Siltstone, medium—-gray, contains 20 percent light-gray very
fine grained sandstone laminae and beds, 2(Q percent dark-

gray shale laminae, contorted bedding; base sharp and uneven...... 4 4
(227 9)
43, Sandstone, medium-light-gray, fine- to medium-grained, contains
50 percent quartz; base sharp and irregular..cccceceessccssscscans 0 3
(228 0)

44, Shale, medium— to dark-gray, carbonaceous, |silty in top 2 ft
5 in., abundant well preserved plant fragments, evenly bedded,

£f19811@ctteeesacerssssesasccorsosososssosososssscnsssnssssssssssnacses 11 4

(239 4)

|
45, Siltstone, medium- to medium-dark-gray, finely micaceous, contains
20 percent light-gray very fine grained sandstone laminae, 10
percent dark-gray shale laminae, cross—laminated, thin-bedded, few

contorted beds; base ShaArPeeeeesvessssccsososcssssasssccssssccases 5 8

(245 0)

46. Shale, medium—-dark-gray, silty, evenly bedded; base grades........ 0 7
(245 7)

47. Siltstone, medium-gray, finely micaceous, argillaceous, contains
20 percent light-gray very fine grained sandstone laminae, cross-—

laminated, thin and evenly bedded...eeeeesdecesscnssncossssasasnns 1 10
(247 5)
48. Shale, medium—- to medium—-dark-gray, abundant well preserved plant
fragments, evenly to poorly bedded; base sharp..c.ccvecesccecacanass 2 6
(249 1D

49. Sandstone, medium-light-gray, very fine grained, silty, finely

micaceous, contains 45 percent quartz, few medium-dark-gray shale

Clasts At DaASE@eeececescesctssssstocessonsssndossoscsssosnscscssnsssnns 0 4
(250 3)
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Unit Thickness
Number Description (Depth)

ft in.

50. Shale; medium-gray, silty, contains few siderite nodules, evenly

to poorly bedded; base Sharp'.........-0.-.‘.'0...‘....'-.'--'-..- 1 3
(251 6)

51. Sandstone, medium-light-gray, very fine grained, silty, contains
50 percent quartz, few calcite-filled fractureS.:e.cecececceccececes 0 4
(251 10)

52. Shale, medium~dark-gray, slightly silty, evenly bedded; base

Sharp.......o-.--................................-.-.--o-..-....-. 2 3

(254 1)
53. Sandstone, medium-light-gray, very fine to fine-grained, finely
micaceous, contains 45 percent quartz; base Sharpeceececececsccsecsscss 1 4
(255 5)
54, Coal, dull to bright attritus, few vitrain bands, impure in top
Ols in‘.‘...........‘....l..l..............‘.l.......-'..'...-..-' O 3
(255 8)
55. Underclay, medium-dark-gray, carbonaceous, silty in basal 10 in.,
abundant rootlets, few siderite noduleS..csecesescesecccscesnsoncas 3 3
(258 11)
56. Coal, impure, dull attritus, few fusain laminae...sseessscecssesecss O 4
(259 3)
57. Underclay, medium=-gray, silty, abundant rootletS.eeeeeeeceeceesses O 3
(259 6)
58. Sandstone, medium~-light-gray, fine- to medium-grained, sparsely
micaceous, contains 65 percent quartz, 10 percent feldspar,
scattered dark mineral grains, few rootlets in top 5 in., few
coal laminae, massive; base gradeS.ccescsssccsssscssesassasersesss 14 3
(273 9)
59. Sandstone, light-gray, medium— to coarse-grained, micaceous,
contains 65 percent quartz, 10 percent feldspar, massive;
basSe EradeS.ceeeesssesceaesscsesssssoscsacscsecssssansssacsesssasens 10 3
(290 0)

60. Sandstone, light-gray, coarse-grained, micaceous, contains 60
percent quartz, 10 percent feldspar, abundant dark mineral grains,
scattered well rounded white quartz pebbles from 0.25 in. to 0.5
in. in diameter, few coal laminae from 1 ft to 2 ft below top,
massive; base SHArpPiceeeceeseeseseosessossasesssssssssssscscsnssons 5 1

(295 1)
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Unit Thickness
Number Description (Depth)

ft in.
61. Sandstone, very light gray, fine- to medium+ grained, contains 90

62.

63.

64.

65.

66.

67.

68.

percent quartz, crossbedded, massive; base gradeS.ceceeecscsscscess 14

(309

Sandstone, light-gray, mottled light-greenish-gray in top 6 in.,

fine- to medium-grained, contains 90 percent quartz, few well

rounded white quartz pebbles up to 0.5 in. in diameter, massive;

base gradeS.ceeeceescscecesscassesassssssssnacssscseasssssasascsas 6
(316

Sandstone, light-greenish-gray, medium- to coarse—grained,

contains 90 percent quartz, conglomeratic with abundant well

rounded white quartz pebbles up to ! in. in |diameter, massive;

base gradeS.eeecesscccscecsscassssecasasccssaoscscscssscassasansaans 8
(325

Sandstone, white to very light gray, mediuﬁj to coarse-grained,
contains 90 percent quartz, scattered well rounded white quartz
pebbles up to 0.5 in. in diameter, scattered stylolites, cross-

bedded, massive; base gradeS..cccecsecscsscsclocescscsacsscsnassasas 20
(345

Sandstone, very light gray, medium- to coarse-grained, contains

90 percent quartz, conglomeratic with abundant well rounded white
quartz pebbles up to 1 in. in diameter, few coal laminae in top

1 ft 9 in.; abundant quartz pebbles, coal clasts up to 0.25 in.

in diameter and angular to well rounded siderite clasts in basal

10 in.; base SharpPecieccececresesacsssscsoscsapesesccsssscsssanssansnes 10

(356
Sandstone, light-gray, medium-grained, very micaceous, contains
60 percent quartz, abundant dark mineral grains; scattered coal,
siderite, and medium-dark-gray shale clasts in basal 2 in.;
massive; base SNArPicesceestcececessssssecscbecssssassassassssnsas 1
(357

Shale, dark-gray, evenly bedded, fissile; ba$e SharpPececececscnses 2

; (359
|

Coal, Sewell (?) coal bed (thickness-1 ft 1.5 in.)

68a. Coal, mostly bright QttrituScececeeqececssescesccccnscncas 0
(359

68b. Shale, black, very carbonaceoUS.:.cdececcecsccscscasccnns 0
‘ (360

68c. Coal, mostly bright attritusS..iicedeceececeseeccsccssacas 0
1 (360
|

68d. Coal mostly dull attritus, few vitrain bandS...eeeeeee.e 0

(360
72 \
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Unit Thickness
Number Description ) (Depth)
ft in.
69. Sandstone, medium-dark-gray, very fine grained, silty, micaceous,
contains 40 percent quartz, abundant rootlets; base gradesS..eceeee. 3 7.5
(364 7)
70. Sandstone, médium-light- to medium-dark-gray, very fine to fine-
grained, silty, contains 40 percent quartz, 40 percent medium-gray
siltstone laminae, few rootlets in top 2 ft, thin-bedded; base
Sharp..l..ll..I..b...‘....‘.....‘.....'..'..'..'..'..'...'.‘..‘.‘- 3 10
(368 5)
71. Shale, dark-gray to black, carbonaceous, slightly silty, evenly
bedded; base grades...I....-.-....'.....'-..-.....-..-..-....""- l 9
(370 2)
72. Coal’ impure, dull attritus...'..0.......'...I........l..l.....0'. 0 l
(370 3)
73. Shale, black, carbonaceous, contains 20 percent coal laminae...... 0 2
(370 5)
74. Underclay, medium-gray, abundant rootlets; base gradeSeeeecesscess 0 11
(371 4)
75. Shale, dark-gray, silty, abundant plant fragments, faintly bedded,
poor fissility; base gradeS.cccescecsccsscessscsscsscscscasascasas 2 7
(373 11)
76. Underclay, medium~gray, few rootlets; base gradeSeeeeveceeseccenss 1 1
(375 0)
77. Sandstone, light-gray, fine-grained, very micaceous, contains 50
percent quartz, thin- to thick-bedded; base gradeS.ceccesesscccsses 2 4
(377 4)
78. Shale, dark-gray, contains few plant fragments, 1.5 in. siderite
bed 5 in. above base, evenly bedded; base gradeSeeeeeecceccaseass 2 10
(380 2)
79. Underclay, medium-gray, few rootlets; base gradeSececesceceesssccecss 0 7
(380 9)
80. Sandstone, light-gray, fine-grained, micaceous, contains 50
percent quartz; base gradeS..ccescessccccsccccsccssccnssccsscccnns 0 7
(381 4)
81. Shale, dark-gray, carbonaceous in basal 5 in., silty in top 10
in., scattered siderite nodules in basal 5 in., evenly bedded;
base grades..l.....I..I...'........‘..‘................‘..‘....‘.. 2 3
(383 7)
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|
Unit | Thickness
Number Description 1 (Depth)
| ft in,
82. Shale, medium-gray, silty, plastic in top 1 ft, faintly bedded;
base grades.......................-........;.............-......-. 1 6
(385 1)
83. Shale, dark-gray, silty, contains 30 percent light-gray very
fine grained sandstone laminae in top 4 in., few siderite beds
up to 0.5 in. thick; base gradeSceecececeeetoreccracsassesscsccanas 6 1
(391 2)
84. Sandstone, medium-light-gray, very fine grained, silty, micaceous,
contains 45 percent quartz, 20 percent medium-gray siltstone
laminae, cross—laminated, thin-bedded; base gradeScceececeeecceess 1 0
(392 2)
85. Shale, dark-gray, silty, faintly bedded; base gradeSeescesccccccse 0 10
(393 0)
|
86. Sandstone, medium-light- to medium-gray, ve%y fine to fine-grained,
silty, micaceous contains 40 percent quartz, thin-bedded; base
grades...‘..'..."..‘..Q.....l."l.ll.l'l..DI.II...'......O..'..'. 4 l
(397 1)
87. Sandstone, brownish-gray, medium-grained, petroliferous, contains
40 percent quartz, thick-bedded; base sharpreccecscsccscssccsccnss 1 10
(398 11)
88. Siltstone, medium-dark-gray, micaceous, faintly bedded; base
grades..‘..'l'..‘....'.".'.QC.Q.‘.l‘.'."..‘.l'..-'.-"O'..l-..-. 3 4
(402 3)
89. Shale, dark-gray, silty, very carbonaceous in basal 4 in., evenly
bedded..QI..O.......O...l'l.l...'..'.I.".....OO.‘....‘..‘.O".'QQ l ]-O
(404 1)
90. Coal, Welch (?) coal bed (thickness - 1 ft 1 in.)
90a. Coal, impure, contains abundant dark-gray shale
laminae‘.'..‘.‘..‘.l‘."".I..l.-’.l.l.‘l..l...'I..I..I. O 2
(404 3)
90b. Coal, mostly bright attrituSeeseepsccecececscccscscccsse O 11
(405 2)
91. Underclay, dark-gray, carbonaceous, abundant rootlets; base
ErAdES e cceeeseccconsnososscacasessoscsscsassaposonessscscscssscasascas 1 1
(406 3)
92. Shale, dark-gray, contains few plant fragments, evenly bedded,
fissile; base GradeS.eesesseeccceccccecscocafesscssssssssssscasansss 5 9
(412 0)
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Unit Thickness

Number Description (Depth)
' ft in.

93. Siltstone, light- to medium-gray, contains 20 percent light-gray
very fine grained sandstone laminae, thin and evenly bedded; base

g = T L= S 0 8
(412 8)
94. Shale, medium-dark-gray, contains few medium-gray siltstone
laminae in basal 1 ft, evenly bedded, fissile; base grades....... 4 4
(417 0)

95. Shale, dark-gray, silty, contains 20 percent light-gray very
fine grained sandstone laminae and beds, slightly burrowed,
evenly bedded, fissile; base grades abruptly..ceceeceesnecneeannns 5 8
(422 8)

96. Sandstone, light-gray, very fine grained, micaceous, contains
40 percent quartz, 40 percent dark-gray shale laminae, thin-

bedded; base GradeS..cceeeenceeesseeersesssssaracssacsassassssanss 1 1
(423 9)
97. Shale, dark-gray, contains 20 percent light-gray very fine grained
sandstone laminae, evenly bedded, fissile; base grades..sscescses. 2 1
(425 10)
98. Sandstone, light-gray, very fine grained, micaceous, contains
50 percent quartz, cross-laminated, thin-bedded; base grades...... 1 0
(426 10)
99. Shale, dark-gray, silty, contains 20 percent light-gray very
fine grained sandstone laminae, evenly bedded......c.civeeeennennn (] 8
(427 6)

100. Sandstone, very light gray, medium-grained, contains 90 percent
quartz, scattered well rounded white quartz pebbles; abundant
well rounded white quartz pebbles and siderite clasts up to 0.5 in.
in diameter and few coal clasts in basal 2 ft 7 in.; few normally
graded beds, crossbedded, massive; base sharp and undulatory...... 50 8
(478 2)

101. Shale, medium-dark-gray, contains few siderite beds up to 0.5 in.
thick, abundant plant fragments in basal 2 ft, evenly bedded,

fissile; base grades abruptly..ceoceivriieitrrcceessoreonconarnsanas 8 6
(486 8)

102. Shale, dark-gray to black, abundant plant fragments, evenly
bedded, fissile; base Sharpec.cveseeeseeseceerecssasosocasoansansas 0 3
(486 11)
103. Coal, Beckley coal bed, mostly bright attritusS.eceeceesescsceennas 4 6
(491 5)
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Unit Thickness

Number , Description i (Depth)
i ft in.

104. Underclay, dark-gray, carbonaceous, abundant rootlets; base

gradeS....................-............-.. e v s o ec 0000000000000 O 4

(491 9)
105. Sandstone, light- to medium-gray, very fine grained, silty,
micaceous, contains 40 percent quartz, 30 percent dark-gray
silty shale laminae, abundant rootlets, thin-bedded; base
grades....................................T....................... 1 9
| (493 6)

106. Sandstone, light-gray, medium-grained, micaceous, contains 60
percent quartz, scattered dark and light mineral grains, scattered
rootlets and coal laminae in top 2 ft 3 in., thick-bedded to

massive; base Sharpeececcecesctcccsesoccecetocncsccscescscasannsscs 5 1
(498 7)
107. Shale, dark-gray, silty, evenly bedded, fissile; base grades...... 0 3
(498 10)
108. Shale, black, carbonaceous, canneloid, fisgsile; base gradeS..ee... 0 8
(499 6)
109. Coal, canneloid, few thin vitrain bands, 0425 in. pyrite lens
005 in. above base..‘...0.'...0....‘..‘... ® ® 0 8 0 9 00 00000 O SO SN PSS eN O 3‘5
(499 9.5)
110. Shale, black, carbonaceous, pyritic in basdal 0.5 iNeececccocrceccee 0 2.
(500 Q)
111. COal’ Canneloid, impure.‘.'...............l0....'-.0-..-'..'...... O l
(500 1)
112, Shale, black, carbonaceous, silty, evenly bedded, fissile; base
Sharp..................'.....l..........‘.!..............0..0..... 0 7
(500 8)
113. Sandstone, light-gray, very fine to fine-grained, contains 50
percent quartZo‘o-o...o'oo-o'ooo--o-o‘oo'o*ooo--oo-o-oooo--o-ooooo O 1
‘ (500 9)
114, Shale, black, carbonaceous, silty in basal 5 in., contains few
plant fragments; base grades.....-..-...-. s e eecesecssvsessssnsseene e l 2
’ (501 11)

115. Sandstone, light- to medium-light-gray, fine-grained, micaceous,
contains 45 percent quartz, 10 percent dark-gray siltstone laminae,
abundant coal laminae in basal 7 in.; base sharpeecccccecccccccescss 5 6
(507 5)
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Unit Thickness

Number ' Description (Depth)
ft in.
116. Coal, dull to bright attritus."..‘.“....'.'QQ'QQ.'..'.Q.’..O".. 0 3
(507 8)

117. Underclay, medium- to medium-dark-gray, silty in basal 1 ft 6 in.,
abundant rootlets; base grades abruptly.ceccecceccacccccssacsaacacas 2 7
(510 3)

118. Sandstone, very light gray, very fine to fine-grained, contains

65 percent quartz, well sorted, massive; base Sharpeeececesecssccecas 5 2
(515 5)

119. Sandstone, light- to medium-light-gray, very fine grained,
contains 40 percent quartz, 30 percent medium-gray shale and
siltstone laminae, thin-bedded; base grades abruptly.ceceececececeecs 0 6
(515 11)

120. Sandstone, light-gray, very fine to fine-grained, micaceous,
contains 50 percent quartz, 5 percent medium-gray siltstone
laminae, thin-bedded; base Sharpececiceceeccccescccecsscsseccacaace 2 1
(518 Q)

121. Shale, medium-dark-gray, silty, contains 20 percent light-gray
very fine grained sandstone laminae, evenly bedded, fair fissility;
bASE ZradeS.eecececcecesoscosssscscssosesesssaseasacsoescssereasoanaans 0 8

(518 8)

122. Sandstone, light-gray, very fine grained, contains 50 percent
quartz, 25 percent medium—-dark-gray shale laminae and beds, cross-
laminated, thin bedded; base gradesS.cecceececccccsseecsccssccsocces 3 4
(522 0)

123. Sandstone, light-gray, very fine to fine-grained, micaceous,
contains 55 percent quartz, 5 percent dark-gray shale laminae
increasing to 25 percent in basal 3 ft 8 in., few scattered
siderite clasts, thin- to thick-bedded; base sharpeececeeecscsseees 21 4
(543 4)

124, Shale, black, carbonaceous, contains scattered coal laminae,

FiS8] @eeeeeesoerocoascrasecscsssescosassassossnseronscscsscoscasaconcascce 3 1

(546 5)
125, Coal, Fire Creek rider coal bed, dull to bright attrituSesececese. 1 5
(547 10)
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Unit 1 Thickness
Number Description i (Depth)
i ft in.
126. Underclay, medium-dark-gray, carbonaceous,‘silty in basal 1 ft,
abundant rootlets and root slicks; base grades....eeceeceeesccssccs 4 2
‘ (552 0)
127. Shale, medium-dark-gray, silty, finely micaeous, contains 25
percent light-gray very fine grained sandstone laminae, evenly
bedded; base gradeS...c.eeeesesns Creeevreasshacncessonennenanonn oo 0 9
| (552 9)
128. Sandstone, light-gray, very fine grained, contains 45 percent
quartz, 10 percent medium—-gray silty shale laminae and beds,
cross-laminated, thin-bedded; base gradeS.....eseeeeeeeeens ceeenen 0 8
; (553 5)
129. Shale, medium-dark-gray, silty, contains 25 percent light-gray
very fine grained silty sandstone laminae, slightly burrowed,
fair fissility; base grades abruptly..eeeefeceee. essevancassa ceaee 0 11
(554 4)
130. Sandstone, light-gray, very fine to fine-grained, micaceous,
contains 55 percent quartz, thin-bedded, few contorted beds;
base gradeS...eeeeecneen chesesersaans B cessnnnnn cesesesaan 1 8
(556 0)
131. Shale, medium~-dark-gray, silty, finely micaceous, contains 25
percent light-gray very fine grained silty| sandstone laminae,
evenly bedded, fissile; base gradeS..cecesfocccessncasossonnans e 1 1
(557 1)
132. Sandstone, light-gray, very fine to fine-grained, finely
micaceous, contains 45 percent quartz, 5 percent medium-
gray siltstone laminae, thin-bedded; base prades abruptly......... 2 9
(559 10)
133. Shale, medium~dark-gray, very silty, contafins 40 percent light-
gray very fine grained silty sandstone lamfinae, evenly bedded,
fair fissility; base grades abruptyeceeescfoscesss ceeseesscns ceesas 0 8
(560 6)
134. Sandstone, light-gray, very fine to fine-grained, very micaceous,
contains 50 percent quartz, 10 percent medium—-dark-gray shale
laminae and beds up to 1l in. thick, thin- to thick-bedded......... 5 6
. (566 0)
135. Sandstone, light-gray, very fine to fine-grained, micaceous,
contains 55 percent quartz, 5 percent medium—-dark-gray shale
and siltstone laminae and beds, thin- to thick-bedded; base
gradeS..eeecccscsns crrreeseinnsnananns crselsrenetrtentneenennnans ee. 28 4
(594 4)
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Unit Thickness
Number Description (Depth)
. ft in.
136. Sandstone, very light to light-gray, fine- to medium-grained,
micaceous, petroliferous from 7 ft to 10 ft below top, contains
65 percent quartz, 10 percent coal laminae from 24 ft 6 in. to
28 ft below top; scattered dark, light, and green mineral grains;
abundant angular dark-gray shale clasts in basal 5 ft 8 in.,
thick-bedded to massive; base sharp...ceeeeereeescceeessansssessess 5Sb 6
(648 10)
137. Shale, medium-dark-gray, silty, contains 5 percent light-gray
very fine grained sandstone laminae in basal 2 ft, evenly bedded,
fair fissility; base Sharpecsecesecssosssocsneessnencssasossassons 8 1
(656 11)
138. Shale, dark-gray, contains 15 percent light-gray very fine
grained sandstone laminae in basal 3 in., scattered siderite
nodules and beds, evenly bedded, fissile; base grades abruptly.... 15 7
(672 6)
139. Sandstone, light-gray, very fine to fine-grained, contains 65
percent quartz, 20 percent medium-dark-gray shale laminae in top
5 in., 1 in. medium-dark-gray shale bed 1 ft 2 in. below top,
abundant small medium-dark-gray shale clasts from 1 ft 4 in. to
1 ft 8 in. above base, thin- to thick-bedded; base sharp..es.c.... 4 7
(677 1)
140. Shale, medium-dark-gray, contains 30 percent light-gray very
fine grained sandstone laminae and beds up to 2 in. thick, evenly
bedded, fair fissility; base sharpe.ceceeeerereesinseosncssonnsnse 0 9
(677 10)
141. Sandstone, very light gray, very fine to fine-grained, contains
65 percent quartz, thick-bedded; base sharp..cccveeeeeccccessnansa 1 5
(679 3)
142. Shale, medium-dark-gray, silty, finely micaceous, contains 10
percent light-gray very fine grained sandstone laminae, fissile.. 4 3
(683 6)
143. Sandstone, light-gray, very fine grained, micaceous, contains
60 percent quartz, 10 percent dark-gray shale laminae, scattered
dark mineral grains, thin-bedded; base sharp...ceeeececccccansnsas 2 5
(685 11)
144. Sandstone, light-gray, very fine grained, micaceous, contains
50 percent quartz, 5 percent medium-gray siltstone laminae,
thin-bedded; base ShArDeeeeeererirerssorsvsosnsnsosssssssnonsannssns 3 i1
(698 10)
145. Shale, medium-dark- to dark-gray, silty, finely micaceous,
contains 10 percent light-gray very fine grained silty
sandstone laminae, fisSleseeseveetescenonssssnccnsasnnanss seeeans . 1 0
(690 10)
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Unit Thickness
Number Description (Depth)
ft in.
146, Sandstone, light- to medium-light-gray, very fine grained, silty,
micaceous, contains 50 percent quartz, 25 percent medium-dark-gray
shale laminae and beds up to 2.5 in. thick, thin-bedded; base
BradeSececetvseccsssvrsossesnvssssssaneossoasopoccsssssoocccssssacocosss 8 10
(699 8)
147. Siltstone, medium-dark-gray, finely micaceous, contains 20
percent light-gray very fine grained silty| sandstone laminae in
basal 5 in., thin-bedded; base gradeS.cc.eheeeecrccccocsoncroncnss 0 8
(700 4)
148. Sandstone, light- to medium-light-gray, fine-grained, micaceous,
contains 65 percent quartz, 5 percent medium-gray siltstone
laminae, few siderite clasts 1 ft 7 in. below top, thin- to thick-
bedded; base ShArp.eeceeeseereesecceccccsosoposscsccsosossccssssonnsse 3 3
(703 7)
149, Shale, medium-dark-gray, very silty, finely micaceous, faintly
bedded, poor fissility; base gradesS..cicechocscooscscscsoonssscscns 1 2
(704 9)
150. Sandstone, light-gray, very fine to fine-grained, contains 60
percent quartz, 35 percent dark-gray shalel laminae and beds up
to 2 in. thick, cross-laminated, thin-bedded; base grades.c..c..... 3 4
(708 )
151. Sandstone, light-gray, fine-grained, micaceous, contains 65
percent quartz, scattered dark mineral grafins, abundant angular
siderite and dark-gray shale clasts from 5 ft 6 in. to 5 ft
10 in. below top, thick-bedded...cceeeervrelvrecenrosscocnoncnnoons 6 11
(715 0)
152, Shale, dark-gray, contains 25 percent light-gray very fine
grained sandstone laminae, evenly bedded, fissile; base grades.... 0 5
(715 5)
153, Sandstone, light- to medium=-light-gray, very fine grained,
contains 55 percent quartz, 30 percent dark-gray silty shale
laminae, scattered angular dark-gray shale/ clasts in basal 4
in., thin- to thick-bedded, few contorted Peds from 6 in. to
10 in. above base; base gradeS.sesceeescasjsoscerssssssssacnssososs 6 7
i (722 0)
: \
154. Sandstone, light-gray, fine- to medium-grained, micaceous,
petroliferous from 8 ft 7 in. to 11 ft below top, contains
65 percent quartz, angular dark-gray shale clasts in basal
2 ft, scattered dark mineral grains, thick-bedded to massive;
base gradeS.ssssssssscsscssssossssecsssocsiossersesossssnoccnoscsosses 15 10
; (737 10)
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Number Description (Depth)
: ft in.
155. Sandstone, medium-gray, medium-grained; conglomeratic with
abundant angular medium-dark to dark-gray shale clasts,
scattered well rounded white quartz pebbles and siderite
clasts; contains 65 percent quartz, petroliferous from 3 ft
Il in. to 5 ft 10 in. below top; base gradeS..ccceeecssseosccccss 8 3
(746 1)
156. Sandstone, light-gray, fine- to medium-grained, micaceous,
contains 60 percent quartz, scattered siderite clasts; base
=8 o 1o 1 1O 2 4
(748 5)
157. Sandstone, light-gray, fine- to medium—-grained, micaceous,
contains 60 percent quartz, scattered dark mineral grains,
abundant dark-gray shale clasts up to 5 in. in diameter,
scattered siderite clasts and quartz pebbles in basal 3 in.,
petroliferous in top 1 ft; base sharpeecccsieeeceeee secenesccnnanne 3 9
(752 2)
158. Sandstone, light-gray, fine- to medium—-grained, micaceous,
contains 55 percent quartz, 5 percent medium-dark-gray
siltstone and shale laminae and beds up to 1 in. thick,
scattered dark mineral grains, petroliferous in top 8 in. and
from 6 ft 5 in. to 6 ft 10 in. below top, thin- to thick-
bedded; base gradeS...ceececescseecsosscscscscsacssscsossssssssosassssaas 8 0
(760 2)
159. Sandstone, very light gray, fine- to medium-grained, contains
90 percent quartz, 5 percent dark-gray siltstone laminae from
5 ft 6 in. to 7 ft 4 in. below top, petroliferous in top 1 ft,
few widely scattered well rounded white quartz pebbles, few
stylolites, thick-bedded to massive; base grades.....eeeeceseeeees 36 6
(796 8)
160. Sandstone, very light gray, medium— to coarse-grained, contains
90 percent quartz, conglomeratic with abundant well rounded white
quartz pebbles up to 1.5 in. in diamter, petroliferous in basal
1 ft, abundant coal laminae and clasts in top 2 ft &4 in.,
crossbedded, massive; base gradesS...eeceececcssscecsosscnsesnasans 6 6
(803 2)
161. Sandstone, white to very light gray, medium- to coarse-grained,
contains 90 percent quartz, scattered well rounded quartz pebbles
up to 0.5 in. in diameter, crossbedded, massive; base grades...... 10 0
(813 2)
162. Sandstone, white to very light gray, medium—grained, contains
90 percent quartz, conglomeratic with abundant well rounded
quartz pebbles up to 1 in. in diameter, coal clast from 3 ft
l in. to 3 ft 10 in. below top, scattered coal clasts and
laminae in basal 5 ft; base gradeS..cieevecersesosecscscascscsnanss 20 8
(833 10)
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Number Description | (Depth)

ft in.

163. Sandstone, light-gray, medium- to coarse-grained, micaceous,
contains 65 percent quartz, abundant dark mineral grains,
abundant quartz granules in basal 6 in., mMaSSivVeeceescsosscsesssss 6 1
| (839 11)

164. Conglomerate, very light gray, contains well rounded white
quartz pebbles from 0.5 in. to 1 in. in diameter, well rounded
siderite clasts up to 1l in. in diameter, medium-grained moderately
quartzose sandstone matrix; base sharp and‘uneven................. 1 4
' | (841 3)
165. Sandstone, light-gray, fine-grained, very micaceous, contains
50 percent quartz, 15 percent continuous aﬁd discontinuous
medium-gray siltstone laminae, thin-bedded} base sharpessseseceess 3 0
(844 3)

166. Sandstone, very light gray, medium~ to coarse-grained, contains
90 percent quartz, few dark mineral grains, conglomeratic with
well rounded white quartz pebbles and siderite clasts from 0.25
in. to 0.5 in. in diameter in basal 2 ft, thick-bedded to massive;
base sharp................................}....................... 3 4

(847 7)
167. Sandstone, very light gray, fine-— to medium-grained, contains
90 percent quartz, thick-bedded to massive; base grades..seeeeeses 11 10
(859 5)
168. Sandstone, very light gray, mottled brownish-gray in basal 4 ft
4 in., fine- to medium-grained, contains 90 percent quartz,
conglomeratic with scattered well rounded white quartz pebbles
up to O.S in. in diameter..QO..’O..Q...”‘.’..’Q.."Q"."'.'.".’ 5 7
(865 0)

BOTTOM OF HOLE
TOTAL DEPTH 865 ft
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GEOPHYSICAL LOG
Corehole: SW-3  Date: 2/03/83 State: Virginia County: Dickenson
Quadrangle: Clintwood, Va.-Ky. Latitude: 37°13'02"N Longitude: 82°28'58"W
Altitude: 2140 ft Logged Depth: 865 ft Drilled Depth: 865 ft
Logging Speed: 20 ft/min (SP not run) Natural Gamma Time Constant: 1

High Resolution Density Time Constant: 1
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SW-3 continued

Corehole:
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Sw-3 continued

Corehole
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SW-3 continued

Corehole:
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SW-3 continued

Corehole:
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Corehole:

SW-3 continued
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DETAIL LOG

Corehole: SW-3 Logging Speed: 5 ft/min Time Constant:

Depth High Resolution Density
(ft) (0-450 counts per second) 0
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Corehole: SW-3 continued
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Corehole SW-4

Location: Dickenson County; Jenkins East, Va.-Ky., 7.5 minute quadrangle;
approximately 1 mi south of the Kentucky-Virginia state line and
0.4 mi east of the Dickenson-Wise county line. Accessible by State
Route 630 from U.S. 23.

Coordinates: Latitude 37°11'15"N  Longitude 82°32'41"W

Altitude: 2,055 ft Drilled Depth: 810 ft 7 in.

Dip of strata: Approximately 5° from surface to bottom of corehole.

Date drilled: November 23, 1982 to December 8, 1982

Core description: K.J. Englund, T.M. Kehn, J.F. Windolph, Jr., J.C. Weber,
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).......... 15
(15

2. Shale, medium-gray, slightly silty, few plant fragments,
few siderite nodules, evenly bedded, fair fissility; base
grades AbrUupEtly.ceeeetieireireiretonerersoeronensronnoonosonssoansns 6

(21

3. Shale, black, carbonaceous, few coalified plant fragments,
evenly bedded..... Ceesenn e eretre e Cetreteaeesseaeananens 0
(22
4. Shale, medium-dark-gray, few plant fragments, evenly bedded....... 0
(22
5. Shale, black, very carbonaceous, few plant fragmentS.:....eieeoaces 0
(22

6. Underclay, medium-gray, few rootlets, faintly bedded; base
SharPeereeeieitteinreenonnsinssscnnnananns Ceeeeseeneas e ceeen 1
(23
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Unit Thickness

Number Description (Depth)
ft in.
LOWER PENNSYLVANIAN |SERIES
Lee Formation
Naese Sandstone Member
7. Sandstone, very light gray, weathered brownish-gray in
basal 5 in., fine-grained, contains 90 percent quartz,
massive; base grades........................E..................... 3 0
(26 11)
8. Sandstone, light- to medium-light-gray, very fine to
fine-grained, micaceous, contains 50 percent quartz,
10 percent medium-gray siltstone laminae; base sharp.cssecscecsccses 2 9
(29 8)
9. Shale, medium-dark-gray, slightly silty, finely micaceous,
evenly bedded, fair fissility; base gradeS..eceevecccecscccccccnas 3 8
(33 4)
10. Shale, medium-gray, very silty, evenly bedded, poor
fissility; base gradeS..cceeceescesccsocssssocossscasssssssoosssoss 1 6
| (36 10)
11. Sandstone, medium-light-gray, very fine grained, contains
40 percent quartz, thin-bedded; base gradeS..ceceeececocevscccccces 0 3
| (35 D
\
12. Shale, medium—-gray, slightly silty, poor fi@sility; base sharp.... 1 1
1 (36 2)
13. Sandstone, medium-light-gray, very fine grained, contains
65 percent quartz; thick-bedded; base sharp.cecceersccecscsccecsccnss 0 6
(36 8)
14. Shale, medium-gray, silty, finely micaceous, evenly
bedded, fair fiSSility.eeeeeesneocesoeoccsceocssasasscssccscsosssosnse 0 1
(36 D)
15. Sandstone, medium-light-gray, fine-grained, |contains 65 per-
cent quartz, 10 percent medium-gray micaceous siltstone
laminae, cross-laminated, thin- to thick-bedded; base grades...... 5 7
(42 4)
16. Sandstone, light-gray, fine-grained, contains 65 percent
quartz, 40 percent dark-gray shale laminae in basal 4 in.,
thick-bedded; base Sharpeseescevescscesscssecoscsssscsscsscssosncsnss 1 7
(43 11)
17. Sandstone, very light gray, fine- to medium—grained, contains
90 percent quartz, 5 percent dark-gray silty shale laminae in
top 8 ft 6 in., abundant coal laminae in basal 4 ft, cross-
bedded, thick-bedded to massive; base gradeS..eceeescscesscssscass Ll 6
(58 5)
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Unit Thickness
Number Description (Depth)

ft in.

18. Sandstone, very light gray, medium— to coarse-grained,
contains 90 percent quartz, few scattered quartz granules
and pebbles up to 0.25 in. in diameter, 0.25 in. coal
clast 68 ft 6 in. below top, abundant siderite clasts up
to 1 in. in diameter, well rounded white quartz pebbles
up to 0.5 in. in diameter and coal clasts in basal 9 in.,
few stylolites, thick-bedded to massive; base sharp and
UNAULALOT Y eee et eeeeeessoseassassnsassssssasscsssssasssscsccccncnsnae 94 3

(152 8)

Lee Formation
Hensley Member

19. Coal, Jawbone rider coal bed (thickness-1 ft 0 in.)

19a. Coal, mostly bright QttritUS.esecevecsesessosrssosassasosscsnsns 0 2.5
(152 10.5)

19b. Pyrite, Nodularleeeeeeeesseeseseecnssesassocascaasessacscascns 0 2.5
(153 1)
19¢. Coal, thin to thick vitrain bands, bright attrital matrix... 0 7
(153 8)
20. Underclay, medium—-gray, silty, abundant rootlets; base grades..... 0 2
(153 10)

21. Sandstone, light- to medium-light-gray, very fine to fine-
grained, micaceous, contains 60 percent quartz, abundant

dark and light mineral grains, abundant rootlets; base sharpe..... 3 8
(157 6)
22. Shale, medium—-gray, silty, micaceous, evenly bedded;
DASE ShAT P sceeeeeestsacearsearssceassaaassssacesssssassscasessascs 0 1
(157 7)

23. Sandstone, light-gray, fine- to medium-grained, micaceous,
contains 65 percent quartz, 15 percent weathered white
feldspar, scattered dark mineral grains, massive; base grades..... 2 5
(160 0)

24. Shale, medium-gray, silty, contains 30 percent light-gray
very fine grained sandstone beds up to 1.5 in. thick,
evenly bedded, fissile: base gradeS.ceecescccecccccersssscasssacsas 1 5
(161 5)

25. Sandstone, light-gray, fine— to medium-grained, micaceous,
contains 65 percent quartz, scattered feldspar and dark
mineral grains, 5 percent discontinuous medium-grav silt-

stone laminae, thin-bedded to massive; base gradeSeeeeececesceeses 11 1
(172 6)
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Unit g ‘ Thickness
Number Description (Depth)

. ft in.

26. Sandstone, light-gray, medium- to coarse-grained, micaceous,
contains 65 percent quartz, abundant dark and light mineral
grains, thick-bedded to massive; base sharpiseeeceseesecsvesavesss 27 7
| (200 1)

27. Shale, dark-gray to black, carbonaceous, contains 5 percent
light-gray very fine grained sandstone laminae, scattered
siderite nodules and beds up to 2 in. thick, slightly
burrowed, evenly bedded; base gradeS..cecectoscecsascosscsassssasnes 18 1
| (218 2)

28. Shale, medium-dark- to dark-gray, carbonaceous, contains
5 percent light-gray very fine grained sandstone laminae,
scattered siderite beds up to 0.5 in. thick, few plant
fragments, few slickensided surfaces, evenly bedded.....cceceeeees 22 2
(240 4)

29. Coal, Jawbone coal bed (thickness - 2 ft 10 in.)

293- Coal, impure................-.-.................--..-------- O 4
(240 8)
29b. Coal, dull to bright attritus, 0.125 in. pyrite

lense 1 in., above base...............T...................... 0 11
| (241 7)
29¢c. Coal, thin to thick vitrain bands, bright attrital matrix... 1 7
‘ (243 2)

30. Underclay, medium—~ to medium-dark-gray, plaétic, carbonaceous,
abundant rootletslOOIllll.'lllll"’...‘..ll‘l.'.l..lll.llll.lll'.' l O
(244 2)
31. Siltstone, medium-gray, scattered rootlets;;base gradeS.eessecsane 1 6
| (245 8)

|
32. Sandstone, medium-light-gray, very fine grained, contains

50 percent quartz, few rootlets, thick—bedde to massive;

Crtsscereaensanseneaan 3 8

base gradeS..cescescescessescasassasssnsness

| (249 4)
33. Sandstone, light- to medium~gray, medium- to coarse-
grained, micaceous, contains 65 percent quartz, scattered
dark and light mineral grains, scattered coal clasts,
thick-bedded to massive; base sharpeeeeceeetecececscnceccneceeasss 24 4
(273 8)
34, Sandstone, light-gray, mottled brownish-gray, contains 50
percent quartz, few coal clasts, ripple-bedded; base grades....... 1 0
(274 8)
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Unit Thickness

Number Description (Depth)
) ft in.

35. Sandstone, medium-light-gray, medium-grained, contains 50
percent quartz, abundant quartz granules, abundant medium-
dark-gray shale clasts and coal clasts in basal 8 in.,
contorted bedding; base Sharpeecsecesscsecscesescscsssssvsesssscsnsce 1 6
(276 2)

36. Sandstone, light-gray, coarse-grained, micaceous, contains
65 percent quartz, abundant well rounded white quartz
pebbles and granules up to 0.25 in. in diameter, scattered
dark mineral grains, few coalified plant fragments; base

sharp and UNEVEeN.ceeeessooosccsesosscsresssasossssssccsssssssssscssss 18 5
(294 7)
37. Shale, medium-gray to black, carbonaceous, contains few
siderite beds, few slickensided surfaces, evenly bedded...eeeesess 0 6
(295 1)

38. Sandstone, light-gray, coarse-grained, micaceous, contains
65 percent quartz, scattered dark mineral grains, massive,

base SharpPecesesoseosssessssssesasssscsssosssassesosssnssscnsnsscssss 9 8

(304 9)

39, Coal, mostly bright attritus, pyriticCeccecescscseescsccscccsscssscses 0 2
(304 11)

40, Sandstone, light- to medium-gray, medium- to coarse-grained,
contains 60 percent quartz, scattered medium-gray shale
beds and clasts, scattered coal clasts in basal 1 ft, thin-

bedded; base Sharp.............l..................0............... 3 8
(308 7)

41, Shale, dark-gray to black, carbonaceous, contains few
siderite nodules, evenly bedded, fissile; base gradeS.c.eecsecescecss 17 3
(325 10)

42, Shale, medium-dark-gray, contains 40 percent light-gray
very fine grained sandstone laminae and beds, cross-
laminated, evenly bedded; base sharp and unevenN..eeeeeceeescsseses 12 11
(338 9)

43, Sandstone, medium-light-gray, fine-grained, silty, contains
40 percent quartz, 10 percent dark-gray shale laminae, thin-
to thick-bedded; base Sharpecsseccccccccesseessssasssassssnssssces 7 4
(346 1)

44, Shale, dark-gray, carbonaceous, contains 50 percent light-
gray siltstone and very fine grained sandstone laminae and
beds, scattered siderite nodules up to 1l in. in diameter,
evenly bedded; base gradeS.cicciesscsccceccssssssscnsescsccsccnsse 42 0
(388 1)

95



Unit Thickness
Number Description . (Depth)
! ft in.
45, Shale, dark-gray, carbonaceous, contains 10 percent
light-gray siltstone and very fine grained sandstone
laminae and beds, scattered rootlets in top (15 f¢t,
few slickensided surfaces in basal 1 ft, evenly
bedded; base SharpPeeccseecseecsescssesssscsajsccsssasssscsssscansecs 08 4
(456 5)
46. Coal, Upper split of Lee coal bed, dull to bright
attritus, few scattered vitrain bands, pyriticeeiseeccccoeocccocss 0 7
(457 0)
47. Underclay, dark-gray, carbonaceous, abundant
rootlets, few root SlicCKS.eeeseesceceassesossosesssannsssssccansnse 0 2
(457 2)
48. Shale, dark-gray to black, very carbonaceousScceceececcscsceescoccess 0 11
(458 1)
49. Coal, Lower split of Lee coal bed, impure, dull
Attritus, PYIritiCeceeceseesossessoscscnasosassesnsoasesosocsnnsoss 0 7
(458 8)
50. Underclay, dark-gray, carbonaceous, few rootletS..cececcscsccococss 0 1
(458 9)
Lee Formation
Middlesboro Member
51. - Sandstone, medium-light-gray, very fine grained, contains 45
percent quartz, scattered rootlets; base sharp and uneven......... 2 4
(461 1)
52. Sandstone, very light gray, medium- to coarse-grained,
contains 90 percent quartz, few dark-gray shale laminae,
scattered well rounded white quartz pebbles [in basal
8 ft, massive; base gradesS.cseescsssscescccsscsssscsssossssnsssnse 80 5
(541 6)
53. Sandstone, very light gray, fine—- to medium-grained, con-
tains 90 percent quartz, abundant coal clastls up to 0.5 in.
in diameter in top 4 in., scattered stylolites in basal 1 ft,
massive; base SharpP.cseeesseecssssssessessssscsessssssssccsassoesss 5 9.5
(547 3.5)
54, Conglomerate, very light gray, contains abundant well rounded
white quartz pebbles up to 0.5 in. in diameter and medium-
dark-gray shale clasts, medium- to coarse-grained quartzose
sandstone matrix, thick-bedded; base gradesS.eeeeececsecscecosesesones 0 2.5
\ (547 6)
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Unit Thickness
Number Description (Depth)

ft in.

55. Sandstone, light-gray, medium-grained, contains 90 percent
quartz, few well rounded white quartz pebbles in basal
11 in'; base Sharp............D.....'.O'.".".."O..D'...O.I.'... 1 7

(549 1)

56. Shale, medium-dark-gray, contains 30 percent light-gray
very fine grained sandstone laminae, cross—-laminated,

evenly bedded, fair fissility; base gradesS....eseescssoccssasscesne 3 10
(552 11)
57. Shale, dark-gray, few pyritic siderite nodules 1 in. below
top, evenly bedded, fissSile..eiisereoenssssssscsssscassccsananseses 0 4
(553 3)

58. Coal, Castle (?) coal bed (thickness - 2 ft 1 in.)

58a. Coal, mostly bright attritus, few discontinuous

pyrite laminae 1 in. below tOPetestsseesssessscssscnsnnssons 0 10
(554 1)
58b. Coal, impure, contains abundant dark-gray
carbonaceous shale laminae.....coecevececcecccencssnssscsnns 0 9
(554 10)
58c. Coal, thin to thick vitrain bands, dull to bright
attrital matrix, few pyrite laminae in basal |l in. ....ee... 0 6
(555 4)

59, Underclay, medium—-dark-gray, slightly carbonaceous, contains
few coal laminae from 1 ft 10 in. to 4 ft 3 in. below top,

abundant rootlets; base SHATIPe.eeeerecreeesceossenonsconcncensneas 4 7
(559 11)
60. Coal, thick vitrain bands, bright attrital matrix, contains
0.25 ir’l. dark—gray Shale bed........-......--...-.....-....--..... O 1.5
(560 0.5)
61. Underclay, medium-dark-gray, contains few coal laminae 2 in.
below top, abundant rootlets; base Sharp..ceeeceeeescscsecsvesecanns 0 4.5
(560 5)
62. Coal, mostly thick vitrain bands....ceeeeeeescrscsacacsescssnsnsce 0 0.5
(560 5.5)
63. Underclay, medium-dark-gray, abundant rootlets; base grades....... 0 10.5
(561 4)

64, Shale, medium-dark-gray, contains few coal laminae in basal
1 in., few plant fragments including Calamites 2 ft 11 in.

below top, evenly bedded, fissile.ieiveeerieeeossnrerensensennnannns 4 7
(565 11)
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Unit Thickness
Number Description (Depth)
ft in.
65. Shale, black, carbonaceous, contains few coal laminae.ceeseesesoss 0 1
(566 0)
66. Underclay, medium-dark-gray, contains 0.5 in. light-gray
very fine grained sandstone bed at top, few rootlets;
base gradesﬂl‘Ol‘.0O.QO..'.O.."'O..'Q..Q.'P.....‘l..‘..l.."..l.' O 10
(566 10)
67. Shale, medium—-dark—-gray, slightly silty, very silty in basal
7 in., poor fissility; base sharpiececeesesetoecccecescecsnnssnccnss 3 3
(570 1
68. Sandstone, medium—~light-gray, very fine grained, sparsely
micaceous, contains 60 percent quartz; base | sharpicecescsescescenes 1 3
(571 4)
69. Siltstone, medium—-gray, very finely micaceous, thin-bedded,
fair fissility; base gradeS.ceeeceeescessevegossscossosssnssnonseas 1 10
(573 2)
70. Shale, medium~-gray, very silty in top 5 in., evenly bedded,
fissile; base Sharpeceeeesceseseesscsssnsosqossossosvsesccsansssosss 0 7
l (573 9)
71. Sandstone, medium-light-gray, very fine to }ine-grained,
micaceous, very silty in top 5 in., containg 60 percent
quartz, abundant feldspar and dark mineral %rains, thin-
bedded; base gradesS.cccesscescoesossscscsscqossacssssscsssnssssnns 2 11
(576 8)
72. Sandstone, light- to medium—-light-gray, medium-grained,
micaceous, contains 60 percent quartz, 5 percent medium-
gray micaceous siltstone laminae, abundant feldspar and
dark mineral grains, thin-bedded; base sharp...cceecsecosecssoecsse 14 4
| (591 0)
73. Shale, medium—dark-gray, evenly bedded, fiséile; base gradeS...... 0 4
3 (591 4)
74. Sandstone, light- to medium-light-gray, medium-grained,
contains 65 percent quartz, 20 percent medium—gray siltstone
laminae in top 1 ft, scattered dark mineral grains, 0.5 in.
medium~-dark~gray shale clast at base, thin- to thick-bedded;
base ShArPeeeeosressecesssssosssssssosesonsassssonssnssenssssonoscs 2 0
(593 4)
75. Sandstone, light-gray, medium-grained, micadeous, contains
65 percent quartz, 10 percent feldspar, scatitered dark mineral
grains, abundant contorted coal and medium-dark-gray shale clasts
in basal 9 in., thick-bedded; base Sharp.eceesessssssscsssssscssees 1 8
(595 0)
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Unit Thickness

Number Description (Depth)
ft in.

76. Coal, VL ETAIM e ¢t e e s aeeasneeseesneesesesnsessnssaesssesnasssassaes 0 1
(595 1)

77. Sandstone, light-gray, medium—-grained, micaceous, contains 60
percent quartz, 10 percent feldspar, 0.5 in. dark-gray shale
clast 3 in. below top, thick-bedded to massive; base grades....... 2 2
(597 3)

78. Sandstone, very light to light-gray, medium- to coarse-
grained, micaceous, contains 65 percent quartz, 10 percent
feldspar, scattered dark mineral grains, massive; base

grades....................................................o---..-- 15 11

(613 2)
79. Sandstone, light-gray, medium- to very coarse grained,
contains 65 percent quartz, 15 percent feldspar, scattered
dark mineral grains, few coal clasts, massive; base grades........ 6 8
(619 10)
80. Sandstone, light-gray, fine- to medium-grained, micaceous,
contains 65 percent quartz, scattered feldspar and dark
mineral grains, abundant small medium-dark-gray shale
clasts from 1 ft to 3 ft below top and at 5 ft 6 in.
below top, massive; base gradeS.ieicsesecesccesssssssssassssescnanse 6 11
(626 9)
81. Sandstone, very light to light-gray, medium- to coarse-
grained, micaceous, contains 65 percent quartz, abundant
feldspar and dark mineral grains, abundant dark-gray shale
clasts up to 1 in. in diameter, thick-bedded; base sharpicceseeas. 2 6
(629 3)
82. Sandstone, very light to light-gray, medium—grained,
contains 90 percent quartz, conglomeratic with abundant
well rounded white quartz pebbles up to 0.5 in. in
diameter in basal 3 ft, few coal clasts 3 in. above base, few
scattered dark mineral grains, massive; base sharp.cieeececeecesaes 13 11
(643 2)
83. Sandstone, very light gray, medium— to coarse-grained,
contains 90 percent quartz, conglomeratic with abundant
well rounded white quartz pebbles up to 1 in. in diameter
and coal clasts in basal 1 ft 2 in., few large coal
clasts 1 ft 8 in. and 2 ft 3 in. below top, well sorted,
massive; base gradeS.ieeecccscessseeseassssassasassssssassassssnnsa 3 6
(646 8)
84, Sandstone, white to very light gray, medium— to coarse-
grained, contains 90 percent quartz; scattered well
rounded white quartz pebbles, coal, and medium~-dark-gray
shale clasts; thick-~bedded; base sSharp..ceseceeccecseccacacnccccacanne 1 9
(648 5)
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Unit Thickness
Number Description | (Depth)
! ft in.
85. Coal’ Vitrain....."...I....'."Q....'."'.‘.Q‘.Q..'....‘."Q....Q 0 3
(648 8)
86. Sandstone, white to very light gray, medium~grained, micaceous,
contains 90 percent quartz; abundant siderite, coal, and medium-
dark—-gray shale clasts; base sharp and uneveN...eeeeecsveccceeacone 0 3
(648 11)
87. Sandstone, light-gray, fine—- to medium—-grained, micaceous,
contains 65 percent quartz, scattered dark and light
mineral grains, massive; base gradeS..ececcceccsccscessscsscsocscae 3 11
(652 10)
88. Sandstone, light-gray, medium-grained, micaceous, contains
65 percent quartz, scattered feldspar and dark mineral
grains, abundant coal clasts from 4 ft 5 in. to 5 ft below
top, abundant coal and medium~dark-gray shale clasts in
basal 9 in., thick-bedded to massive; base |sharpecesececccecocess. 12 3
(665 1
89. Shale, medium—-dark-gray, very silty, finely micaceous,
contains 40 percent light-gray very fine grained sandstone
laminae, burrowed, evenly bedded, fissile; base sharpeceeececeeecss 2 11
(668 0)
90. Shale, black, carbonaceous, contains 25 pedcent coal
laminae, evenly bedded.....................\....................... O 3
| (668 3)
91. Coal, Sewell (?) coal bed (thickness - 1 ft 9.75 in.)
9la. Coal, impure, contains scattered dark-gray shale laminae.... 0 2.5
(668 5.5)
91b. Coal, mostly bright attritus, few vitrain bands in
top 3 in., pyritic in basal 1 inN. (eqeceecccervecoteconascns 1 7.25
(670 0.75)
92. Underclay, medium-dark-gray, very silty in basal 8 in.,
carbonaceous in top 1 in., abundant rootlets; base grades
abruptly....-............................................-........ 5 2.25
(675 3)
93. “Sandstone, light-gray, fine- to medium—-grained, micaceous,
contains 65 percent quartz, scattered feldspar and dark
mineral grains, thick-bedded to massive; base gradeS.csceceocescses 3 3
(678 6)
94, Sandstone, light-gray, medium—-grained, micaceous, contains 65 per-
cent quartz, 10 percent feldspar, abundant|dark mineral grains,
few coal laminae 2 ft I in. below top, abundant coal and medium—
dark-gray shale clasts in basal 2 ft, massive; base sharp......c.. 19 8)
(698 2
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Unit Thickness
Number Description (Depth)

ft in.

95. Sandstone, light-gray, fine-grained, micaceous, contains
60 percent quartz, scattered dark and light mineral
grains, 10 percent coal and medium-gray siltstone

laminae, thin- to thick-bedded; base gradeS...eeeececececvescseses 16 10
A (715 0)

96. Sandstone, medium-light-gray, fine- to medium—grained,
very micaceous, contains 60 percent quartz, few dark-

gray carbonaceous shale laminae, massive; base sharpesececsceccces 2 10
(717 10)

97. Sandstone, medium-light-gray, fine- to medium—grained,
micaceous, contains 55 percent quartz, scattered dark
and light mineral grains, abundant dark-gray shale
laminae and clasts in basal 1 ft 9 in., thick-bedded;

base ShArPeeeeesceececseeeaecaccteacsossesassssscscsncssscasancnnas 9 5
(727 3)

98. Shale, medium—-dark- to dark-gray, very silty, contains
40 percent light—-gray very fine grained silty sandstone
beds up to 1 in. thick, evenly bedded; base sharp and

UNECVETle e o s s v s s s s vcetecvesesosrsossstensscsosstsssosesssssssssvsscsssvenve 0 7

(727 10)
99. Sandstone, medium—light-gray, fine- to medium—grained,
micaceous, contains 55 percent quartz, scattered dark and
light mineral grains, scattered medium—-dark-gray shale
laminae and clasts, thin- to thick-bedded; base sharp.ecesecesceces 6 3
(734 9]
100. Shale, medium-dark-gray, slightly silty, very silty in
basal 4 in., evenly bedded; base SharpPicsescessessescecccccccaccns 2 5
(736 6)
101. Sandstone, medium—light—-gray, medium— to coarse—-grained,
very micaceous, contains 55 percent quartz, abundant dark
and light mineral grains, scattered coal and dark-gray
carbonaceous shale laminae, abundant medium—dark-gray
shale laminae and clasts in basal 9 in.; base gradeSeeseecesscesss 13 2
(749 8)
102. Sandstone, white to very light gray, fine- to medium-
grained, contains 90 percent quartz, scattered well
rounded white quartz pebbles, coal and dark—-gray shale
clasts, conglomeratic with abundant well rounded white
quartz pebbles from 22 ft 2 in. to 22 ft 1 in. below
LOD, MASSIVE. veeeeteeeessaasseeeessasssssanssossssssssssessassases 00 11
(810 7)

BOTTOM OF HOLE
TOTAL DEPTH 810 ft 7 in.
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GEOPHYSICAL LOG

Corehole: SW-4 Date: 12/08/82 State: Virginia County: Dickenson
Quadrangle: Jenkins East, Va.-Ky. Latitude: 37°11'15"N Longitude: 82°32'41"W
Altitude: 2,055 ft Logged Depth: 809 ft Drilled Depth: 810 ft 7 in.
Logging speed: 20 ft/min (SP 30 ft/min) Natural Gamma Time Constant: 1
High Resolution Density Time Constant: 1
N
ola ’;
g 8 o |~
~ slo g 3
9 & ® 0|~
7k s HE
S glo 212
s 0 S —
@ ~ N @]t
Mk 22 3|8 - 3|2
8 A NG ol o | @ g +
Slao b 319 2 31K
oo £ 2l o ~|0 alt
o 5 oi~ - O £l ~-| s o~
=3 a @l o e % | &
9 8 A &' \L E é O~
-~ ~
0 0 0 6 12
— =] 0 : ! ==
t—1 : LASING ~
= ! ] =
— e—— = E
T A - 3
e e et —
S Eaahe— E ==
N ——— I E
- { § 7
e = -
_q_? 50
::'b";_ ‘}
SWE = o
= gt A e ALER LEVEL T
=€t SeEE
SE e e
Sras S =
Eii P e =
i 5
Sra 3 S=E8 = S
:- - b ‘i 3 —_ri::
SiE = : £ {ES o
Sf=Smmanes PPNy \E 13 £
102




Sw-4 continued
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SWw-4 continued
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SW-4 continued
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SW-4 continued
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DETAIL LOG

Corehole: - SW-4 Logging Speed: 5 ft/min Time Constant: 1

Depth High Resolution Density
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SW-4 continued
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Corehole SW-4A
Location: Wise County; Jenkins East, Va.-Ky., 7.5 minute quadrangle; at head of
Mud Branch 1 mi northeast of Almira, Va. Accessible by State Route
630 extending northeastward from U.S. 23 at Almira.
Coordinates: Latitude 37°09'03"N Longitude 82°36'27"W
Altitude: 1,760 ft Drilled depth: 1,339 ft
Dip of Strata: Ranges from 3° to 15° and is mostly 5° to 10°.

Date drilled: December 13, 1982 to January 20, 1983

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

Unit Thickness
Number Description (Depth)
ft in.

LOWER PENNSYLVANIAN SERIES
Lee Formation
Naese Sandstone Member

1. Soil and weathered rock (casing set - no core recovered)..eseseess 25 0
(25 0)

2. Sandstone, white to very light gray, fine-grained, contains
90 percent quartz, few medium-gray micaceous siltstone laminae,
0.5 in. thick coal clast 9 in. above base, few stylolites, cross-
bedded, thick-bedded to massive; base grades.....cceeeeevesesaesees 11 5
(36 5)

3. Sandstone, very light gray, medium- to coarse-grained,
contains 90 percent quartz, scattered well rounded
white quartz pebbles up to 0.5 in. in diameter, 0.5 in.
thick coal clasts at 11 in. and 18 ft 10 in. below top,
few scattered dark mineral grains, crossbedded, massive;
base gradesS..eeesorsecscireeesansossssnasssesnsssssssscnnnosnsasens 46 4

(82 9)

4. Sandstone, white to very light gray to white, coarse—grained,
contains 90 percent quartz, conglomeratic with abundant well
rounded white quartz pebbles mostly from 0.25 to 0.5 in. in
diameter, abundant well rounded siderite clasts in basal 1 ft;
bASE SHAT D ettt tieereesoosneasenseneenusanssssesnsnansssossssanssos 6 6

(89 3)

Lee Formation
Hensley Member

5. Sandstone, light gray, medium- to coarse—grained, micaceous,
contains 65 percent quartz, 10 percent white-weathered feld-
spar, 1 in. coal clast 3 ft 6 in. below top, few coal
laminae from 7 in. to 9 in. below top, thick-bedded to massive;
base sharp.......... Cerereeen teessessacsesnesstarenosessse et s ey 4 6

(93 9)



Unit | Thickness
Number Description (Depth)
ft in.
6. Coal, Jawbone rider coal bed (thickness - 1 ft 4 in.)

10.

11.

12.

13.

14,

6a. Coal, mostly bright AttrituS.ceeeeeaceecasecscocassascssnacas 0

6b. Sandstone, light gray, lenticular.icssedecessseaascacsocsances 0

6c. Coal, dull to bright attritus, thick vitrain bands...eeeeaees 0

6d. Coal, abundant vitrain bands, bright attrital matriX.seeeoe.. 0

Underclay, medium-gray, abundant rootlets; base gradeS..c.ceeeeses 1

Siltstone, medium—-gray, finely micaceous, sandy at base,
abundant rootlets in top 1 ft 2 in., faintly |bedded; base
grades AbTupLly.eceeeeinessenseceessccssenscanascscsecsacacsacassccacas 2

Sandstone, light-gray, fine- to medium-grained, micaceous,

contains 60 percent quartz, scattered dark and light

mineral grains, thick-bedded; base gradeS...decececcccccecaccanans 3
(102

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

percent quartz, scattered dark and light mindral grains, abun-

dant coal laminae at 10 ft and 14 ft below tgp; base grades....... 15
(117

Sandstone, light-gray, medium—- to coarse-grained, micaceous

contains 65 percent quartz, 10 percent feldspar, scattered

dark mineral grains, few coal laminae in basgl 4 in.,

massive; base grades abruptlyeceecececesscscsdesscscccssccssnsannas 20

(138

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

60 percent quartz, 5 percent medium-gray siltstone laminae,

scattered dark and light mineral grains, thin- to thick-

bedded; base grades abruptly..cerieeecececceasssssassossssanasnnoes 1
(140

Sandstone, light-gray, medium- to coarse-grained, micaceous,

contains 65 percent quartz, scattered dark and light mineral

grains, massive; base Sharp..ccececicesscasoassassssasscancananss 3
(143

Shale, medium-dark-gray, contains scattered giderite beds up to
1 in. thick, abundant siderite beds and nodules in basal 5 ft,

evenly bedded, fissileeieeeessssseaossancasosasanscscanasasssssnssssss 30
(174
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Unit Thickness
Number Description (Depth)

ft in.

15. Shale, medium-gray, contains abundant plant stems and

pinnules, faintly bedded, fair fissilityeeeeeaioieerenneecansnancas 1 11

(176 0)

16. Coal, dUll to BLiGHE ALETAEUS. e eesseensenennsnnsnneracnsssssassese O 6
(176 6)

17. Underclay, medium-gray, abundant rootlets; base grades...cceeceens 1 1
(177 7)

18. Siltstone, medium-gray, micaceous, contains 10 percent
light-gray very fine grained sandstone laminae, thin-
bedded, poor fissility; base gradesS....cceeeeveserossonecsosacceas 1 8
(179 3)

19. Sandstone, medium-light-gray, very fine to fine-grained,
micaceous, contains 40 percent quartz, 10 percent dis-
continuous medium-gray siltstone laminae, cross-—laminated,

thin-bedded......... ceeeee e Gt e etesesesesssanes s nan sececsenes 7 4

(186 7)

20. Shale, medium-dark-gray, silty, evenly bedded; base sharpe......... 2 0
(188 7)

21. Sandstone, light-gray, fine-grained, micaceous, contains
50 percent quartz, abundant dark and light mineral grains,

crossbedded, thick-bedded; base sharp and uneven.:...ceeeceeroccnese 2 5
(191 0)
22. Siltstone, medium-gray, contains 30 percent dark-gray
shale laminae, thin-bedded; base grades........... Cereaeeectaeaaas 1 4
(192 4)
23. Shale, medium—-gray, contains abundant siderite beds up to 1 in.
thick, evenly bedded, fissile; base grades........ N 1 9
(194 1)
24. Shale, black, carbonaceous, evenly bedded, fissile..eeeeeeeraeennn 0 5
(194 6)
25. Coal, Jawbone coal bed, thin to thick vitrain bands, dull
to bright attrital MALTIX +eeeeeetornetnsososesssnsnansnsannsssoanns 2 3
(196 9)
26. Underclay, medium-gray, mottled brownish-gray,
carbonaceous in top 4 in., abundant rootlets; base grades......... 1 6
(198 3)

27. Sandstone, medium-light-gray, fine- to medium-grained,
micaceous, contains 50 percent quartz, abundant rootlets
in top 1 ft 6 in., massive; base grades abruptly...cececeecsncsnse 4 3
(202 6)
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Unit Thickness
Number Description (Depth)
! ft in.
|
28. Sandstone, light- to medium-light-gray, medium-grained,
micaceous, contains 55 percent quartz, abunﬁant dark and
light mineral grains, crossbedded, massive.iciveeeeeroeonessssnnas 6 11
(209 5)
29. Sandstone, light-gray, medium~ to coarse-grained, very
micaceous, contains 65 percent quartz, 10 percent feld-
spar, scattered dark mineral grains, massive; base sharpiieecess.e 2 6
(211 11)
30, Sandstone, medium-light-gray, fine—- to medium-grained,
micaceous, contains 55 percent quartz, abundant dark and
light mineral grains; base grades abruptly....ceeeeeeocesnssnssnas 2 3
(214 2)
31. Sandstone, light- to medium-light-gray, medium—- to
coarse-grained, micaceous, contains 65 percent quartz,
15 percent feldspar, scattered dark mineral|grains;
base sharp and UNEVEN. s et ettt sesssssssocesossosssssossssssssenscons 9 0
(223 2)
32, Sandstone, light-gray, coarse-grained, very‘micaceous,
contains 65 percent quartz, scattered felds$ar and dark
mineral grains, crossbedded; base sharps.secjoec... tesesassesssssans 7 8
(230 10)
33. Sandstone, light- to medium-light-gray, fine- to
medium-grained, micaceous, contains 60 percent quartz,
scattered feldspar and dark mineral grains, | normally
graded; base grades abruptly.ieeceseieteseeelossenrsosossasonsnnsnss 3 3
(234 1)
34, Sandstone, light-gray, coarse-grained, very|micaceous,
contains 65 percent quartz, petroliferous from 4 ft 8 in.
to 5 ft 6 in. below top; scattered feldspar, dark, and
green mineral grains; few siderite grains in top 2 ft,
scattered dark-gray shale clasts from 4 ft 6 in. to 6 ft 2 in.
below top; abundant quartz granules and coal and siderite
clasts in basal 5 ft; base grades abruptly.b.sesececssssssscssssss 18 2
(252 3)
35. Sandstone, light-gray, mottled brownish-gray from 4 ft
to 6 ft 3 in. below top, medium- to coarse-grained,
micaceous, contains 65 percent quartz, scattered dark
and light mineral grains, abundant quartz granules and
few coal clasts in basal 9 in; base sharp and undulatory....¢...... 8 3
(260 6)
36. Shale, medium— to medium-dark-gray, carbonaceous, contains
5 percent light-gray siltstone laminae, evenly bedded,
fissile; base ZradeSeeeseveeescsssssssssscabsssesssssssessssssassas 30 0
(290 6)
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Unit . Thickness
Number Description (Depth)

ft in.

37. Shale, medium-dark-gray, carbonaceous, evenly bedded,
fissile; base gradeS..eeveeeercecccoossosososcosssacoscccscscsccssss 34 0]
4 (324 6)

38. Shale, medium-dark- to dark-gray, carbonaceous, contains few
scattered siderite beds up to 1 in. thick, evenly bedded,
fissile; base gradeS..cseececsessesscsscsncsccosccssocnossscscossccee 15 0
(339 6)

39. Shale, medium-dark-gray, contains 10 percent light-gray,
very fine grained silty sandstone laminae, slightly
burrowed, evenly bedded, fissile; base gradeS.ececececesccecescenss 3 7
(343 D

40, Shale, medium-dark-gray, carbonaceous, contains scattered siderite
beds up to 1 in. thick, few plant fragments, evenly
bedded; base gradeS.eceesssesescscsscsossccscosssosssrssssssssssssesas 11 6
(354 7)

41. Siltstone, medium—- to medium-dark-gray, contains 20 percent
light-gray very fine grained sandstone laminae, 20 per-
cent dark-gray shale laminae, bioturbated, thin and evenly

bedded; base gradeS....eeeseeeseecscesscsccecsrnsssoaroossssscccssonse 2 3
(356 10)

42. Shale, medium—-dark-gray, contains few siderite beds up to 2 in.
thick, evenly bedded, fissile; base gradeS..csesvecscccccccsscccas 7 6
(364 4)
43. Shale, black, very carbonaceous, fissile; base gradeS...cceeeeeecss 1 3
(365 7)

44, Sandstone, medium—-gray, very fine-grained, silty, contains
40 percent quartz, few rootlets in top 3 in., thin-bedded;

base BradeS..ceeeeeeeeeeeecocecsseceeesscsosnssooscocnsanssncossonos 2 1
. (367 8)
45, Shale, medium-dark-gray, few plant fragments, evenly
bedded, poor fissility.eeeeeeessecroesocsoroscccesoosacssooosnonna 1 1
(368 9)

46. Sandstone, medium-light-gray, very fine grained, contains
40 percent quartz, 20 percent medium-dark-gray silty shale
laminae, few siderite beds up to 0.5 in. thick, cross-

laminated.eceesocssesssscesscscncssossossssssosssssscsssssscscssnosse 4 5

(373 2)

47. Shale, medium—-dark-gray, evenly bedded, fissile..ieseeeeevesscones 0 9
(373 11)

48. Shale, black, carbonaceous, contains few coal laminae...ececeeccess 0] 3
(374 2)
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Unit ‘ Thickness
Number Description \ (Depth)
ft in.
49. Coal, thin vitrain bands, dull attrital MAtLiX..seeeesoenesecsoeaes 0 2
(374 4)
50. Underclay, medium-dark-gray, silty, abundan# rootlets; base
grades abruptlye.coeeeeeereneinioecncanensayd teveecsirersanasneanes 1 11
(376 3)
51. Sandstone, light- to medium-light-gray, very fine grained,
silty, micaceous, contains 40 percent quartz, 30 percent
medium-gray shale and siltstone laminae, burrowed, thin-
bedded; base grades......... cheeeraarens D 1 8
(377 11)
52. Shale, medium-dark-gray, silty, contains 10|percent
light-gray very fine grained sandstone laminae,
evenly bedded. s eeeereeireroeeecceerareerestoneannnnsas crrerresans 0 7
(378 6)
53. Siltstone, medium- to medium-dark-gray, contains 20 per-
cent light-gray very fine grained sandstone, 10 per-
cent dark-gray shale laminae and beds, few siderite beds
up to 0.5 in. thick in basal 4 in., thin-bedded; base
grades abruptly....veeeveeensnenns Cereneaas Lt eeeesasesncsssosssnen 3 2
(381 8)
54. Shale, medium-dark-gray, contains 5 percent|light- to
medium-light-gray siltstone and very fine grained sand-
stone laminae, evenly bedded, fissile; base|grades...iesveteeecens 5 11
(387 7)
55. Shale, medium-dark-gray, silty, contains 30 percent
light-gray siltstone and very fine grained sandstone
laminae, evenly bedded....cc.vueenn U 11 8
(399 3)
56. Coal, Lee coal bed (thickness - 11.5 in.)
56a. Coal, mostly bright attritus..... P Ceerestenns 0 5
(399 8)
56b. Pyrite........ e ieareea e s et sealsesancasaarenasena v 0 0.25
(399 8.25)
56¢c. Coal, mostly moderately dull attritus....... Ceeeeneaae ceeene 0 1.75
(399 10)
56d. Coal, mostly bright AttrituS.eeeeeseefioseceesonessasnsenonns 0 3.5
(400 1.5)
56e. Coal, mostly dull attrituS.seesvessesfovecceesoscsovnasnonnnns 0 1
(400 2.5)
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Unit Thickness
Number Description (Depth)
ft in.
57. Underclay, medium—- to medium—~dark-gray, abundant rootlets;
base gradeS...ceereeeeeecenseatesnoseeassasoasocsnasssasonssccnsas 1 3.5
(401 6)
Lee Formation
Middlesboro Member
58. Sandstone, light- to medium-gray, very fine grained, silty,
contains 40 percent quartz, 30 percent medium—gray siltstone
laminae and beds, thin-bedded; base gradesS....icevieinenineennesnn 1 6
(403 0)
59. Sandstone, light—- to medium-light-gray, medium-grained,
micaceous, petroliferous, contains 55 percent quartz,
thin and lenticularly bedded; base sharp............. B B A 7
(414 7)
60. Shale, medium-dark-gray, silty, micaceous, contains 15
percent medium-light-gray siltstone laminae, evenly
bedded; base Sharpecstseieettatnrertisaniotsasasenstasasecononnesss 0 2
(414 9)
6l. Sandstone, light- to medium-light-gray, medium-grained,
micaceous, contains 60 percent quartz; scattered dark and
light mineral grains; base Sharpececeeveteeeenrearcenncseasoaenns . 0 8
(415 5)
62. Shale, medium-dark-gray, silty, evenly bedded.......ciiuvevieeennnas 0 1
(415 6)
63. Sandstone, light- to medium-light-gray, medium-grained,
micaceous, contains 65 percent quartz, scattered dark
and light mineral grains; base sharp..... chie e Crree e ceas 0 4
(415 10)
64. Shale, medium—dark-gray, silty, evenly bedded, fair
fissility; base Sharpees s e et etrereassosuostoscsnsenssasssaonosonns 0 3
(416 1)
65. Sandstone, light- to medium—-light-gray, mottled brownish-
gray and petroliferous in part, medium-grained, contains
65 percent quartz; base gradeS..ceiecicieriettiiiienrtriertanoneans 3 6
(419 7)
66. Sandstone, very light- to light-gray, medium-grained,
contains 90 percent quartz, scattered dark mineral grains,
few stylolites; base sharpeeeceececeveacanss e i ecat et oo 7
(426 2)
67. Shale, medium-dark-gray, contains 5 percent light-gray very fine
grained sandstone laminae and beds up to 0.25 in. thick,
evenly bedded; base sharpe:cseesseecaceens e e et PN . 0 3
(426 5)



Unit

Number

Description

68.

69.

70.

71.

72.

73.

74.

75.

76.

grained, micaceous, contains 55 percent qua

Sandstone, light- to medium-light-gray, verk

black carbonaceous shale laminae and beds up to 1 in.

thick; base sharp.............

Shale, medium~-dark- to dark-gray, contains

10 percent

light-gray very fine grained sandstone laminae in

top 6 in., evenly bedded; base grades..

LY

Sandstone, light- to medium-light-gray, fin

e grained,

micaceous, contains 60 percent quartz, scattered dark

and light mineral grains; base sharp.......

Sandstone, medium~light-gray, very fine gra
contains 10 percent dark gray shale laminae
thin and evenly bedded; base sharp...

Sandstone, very light gray, fine- to medium
contains 90 percent quartz; few coal lamina
above base, and 1 ft 4 in. below top; few d:
shale laminae from 8 in. to 10 in. above ba
scattered dark mineral grains, few stylolit

Sandstone, light-gray, mottled brownish-gra
in basal 3 ft, medium-grained, contains 90
few scattered dark mineral grains and well 1

pebbles, few coal clasts at base, crossbedds

Sandstone, very light gray, medium-grained,

ined, silty,
and beds,

-rgrained,

e 2 ft 4 in.
ark-gray

se, few

contains

90 percent quartz, few well rounded white quartz
pebbles up to 0.25 in. in diameter; base grades...coseevicencanenss

Sandstone, white to very light gray, medium+ to coarse-

grained, contains 90 percent quartz, petroliferous in

top 1 ft, few dark and green mineral grains
well rounded white quartz pebbles up to 0.5

, scattered
in. in

diameter, few stylolites, few siderite clasts in basal

1 ft; base sharpeseeereeciereerenascrnnennes

Sandstone, medium-light-gray, medium—- to coarse-grained,
tered dark and
base grades.....

micaceous, contains 65 percent quartz, scatt
light mineral grains, thin- to thick-bedded

118

e o o0

es; base grades..

----------

fine to fine-
tz, 5 percent

L R I N R A N )

LR Y

y and petroliferous
percent quartz,
rounded white quartz

=Y S

Thickness
(Depth)

ft in.

1 3
(427 8)
1 4
(429 0)
1 6
(430 6)
0 3
(430 9)
8 5
(439 2)
7 11
(447 1)
2 3
(449 4)
32 4
(481 8)
2 2
(483 10)



Unit Thickness
Number . Description (Depth)

ft in.

77. Conglomerate, light-gray, contains abundant well
rounded siderite clasts up to 2 in., in diameter and
few medium-dark-gray shale clasts, medium-grained sand-
stone matrix (contains 65 percent quartz); base sharpeceeceececes. 0 6
(484 4)

78. Shale, dark-gray to black, carbonaceous, contains scattered
siderite beds from 5 ft below top to base, evenly

bedded, fisSileieeseeeeeeeeesvanestaoscaesosossssossosonsssnssosssasasns 11 7

(495 11)

79. Coal, thin to thick vitrain bands, bright attrital matriX.eeeeosees 0 10
(496 9)

80. Underclay, medium-gray, mottled brownish-gray, slightly
carbonaceous, slightly sandy in basal 2 in., abundant
rootlets; base gradesS.cceieeseescecrsecassassecrscasssecsncsacnnsas 1 4

(498 1)

81. Sandstone, medium—-gray, fine-grained, micaceous, slightly
silty in top 10 in., contains 60 percent quartz, scattered

dark mineral grains, thick-bedded; base gradesS...ceeeecsscscsscees & 5

(512 6)

82. Sandstone, medium-light-gray, medium—-grained, micaceous,
contains 65 percent quartz, 10 percent feldspar, scattered

dark mineral grains, massive; base sharp...ceeeeevececcccscacancas 7 2
(519 8)
83. Shale, dark-gray to black, carbonaceous in top 3 in. and in
basal 9 in., evenly bedded, fissile; base sharpesceccecsesceccscaas 4 9
(524 5)

84. Sandstone, light-gray, very fine grained, contains 60 percent
quartz, 40 percent dark-gray silty shale laminae, thin-bedded;

base ZradesS..cecececseacsssossascscscsassssesessssnsassnsssesassssnsss 0 3
(524 8)
85. Shale, medium- to medium—dark-gray, slightly carbonaceous, contains
scattered siderite beds up to 1l in. thick; base gradeS.eeeeecesss 2 10
(527 6)

.86. Shale, black, very carbonaceous, contains scattered coal laminae
in top 0.5 in. and from 4 to 5 in. below top, few plant fragments;

base grades.iceieiieererteceencansnssnsacennns ceeetsesesesen ceececasan 1 2

(528 8)

87. Shale, medium—-gray, evenly bedded, fair fissilit¥eeseeeeeeaescaoenn 9 5
(538 1)

88. Underclay, medium-gray, scattered root slicks; base sharp.ecesses... 1 11
(540 0)
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Unit Thickness
Number Description (Depth)
i ft in.
89. Siltstone, medium—gray, sandy, thin-bedded; $ase Sharpeeeccececccans 1 3
(541 3)
90. Shale, medium-gray, siderite nodule from 1 f& to 1 ft 2 in.
below top, evenly bedded, fair fissility; base sharpPeceeecescesces 2 10
(544 1)
91. Sandstone, light- to medium-light-gray, medium— to coarse-
grained, micaceous, contains 65 percent quartz; base sharp
ANd UNCVETN. e eeoasooosossovsossosssssosonsessenhossensossssssnssssosss 0 8
(544 9)
92. Shale, medium- to medium-dark-gray, carbonaceous, very
carbonaceous from 1 ft 4 in. to 1 ft 7 in. below top, contains
10 percent light-gray siltstone laminae from|2 ft below
top to base, scattered siderite beds; base sparp.................. 4 11
| (549 8)
93. Sandstone, medium~light-gray, fine- to mediuL~grained,
micaceous, contains 65 percent quartz, scattered dark mineral
grains, few plant stems; base sharp and irregular................. 0 6
! (550 2)
94, Shale, medium—-dark-gray, slightly silty, evenly bedded,
fissile; base SharpDeseeeesssoscsrssssoscossssossmasncsssssossssssossocsss 0 1
| (550 3)
95. Sandstone, medium-light-gray, medium-grained, micaceous,
contains 65 percent quartz, 10 percent feldspar, scattered
dark mineral grains, few dark-gray shale laminae and beds
up to 0.5 in. thick, thin- to thick-bedded...cveeerereeccccconcenns 4 10
(555 1)
96. Sandstone, medium-light-gray, medium—- to coarse-grained,
micaceous, contains 60 percent quartz, 20 percent feldspar,
scattered dark mineral grains, thick-bedded; base sharp......cc... ) 9
(561 10)
97. Sandstone, medium-light-gray, medium- to coarse—grained,
micaceous, contains 65 percent quartz, 15 percent feldspar,
scattered dark mineral grains, few quartz pepbles 1 ft
11 in. below top, few scattered dark-gray shale laminae in
basal 2 ft, thick-bedded; base grades abruptly....ceceeeceeoseeees 13 3
(575 1)
98. Sandstone, very light gray, fine-grained, contains 90 per-
cent quartz, few dark-gray shale laminae, few stylolites,
crossbedded. e eereeseceeessenssoesonssncssosjonsssssaasosssssssnsas 4 9
(579 10)
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Unit Thickness
Number Description (Depth)

ft in.

99. Sandstone, very light gray, fine- to medium-grained,
contains 90 percent quartz, scattered well rounded white
quartz pebbles in top 10 ft, massive; base grades...eeseeeceescees 20 5
(600 3)

100. Sandstone, very light gray, medium-grained, contains
90 percent quartz, conglomeratic with abundant well
rounded white quartz pebbles up to 0.5 in. in
diameter, massive; base SharpPeceessecscoscecsssssssseasssssscssosass 1 2

(601 5)

101. Sandstone, very light gray, medium-grained, contains
. 90 percent quartz, few scattered well rounded white
quartz pebbles and granules, large contorted coal
clast from 6 in. to 1 ft below top, massive; base sharpeecceceeces 2 4
(603 9)

102, Sandstone, medium-light-gray, fine-—-grained, micaceous,
contains 65 percent quartz, scattered dark mineral

grains, thick-bedded to massive; base gradeS...ceeceeececcsccecsss 10 1
(613 10)

103. Sandstone, medium-light-gray, fine-grained, micaceous,
contains 65 percent quartz, 20 percent dark-gray shale
laminae in top 2 in., scattered dark mineral grains,
abundant siderite clasts and contorted coal clasts in
basal 3 ine, MASSIVE. .ttt esetsecrssrsssocsssoessrssessssssccscsccnsse 2 1
(615 11)

104. Shale, dark-gray, contains 25 percent light-gray siltstone
laminae, scattered siderite nodules, slightly burrowed,

evenly bedded, fiSSile.ceeesseescsesseasscssscosscassnscssocsssnsss 2 11

(618 10)

105. Coal, dull to bright attritus, few thick vitrain bands...ceceeceen 0 6
(619 4)

106. Underclay, medium-gray, slightly silty, abundant rootletS..c.cse.. 3 11
(623 3)

107. Siltstone, medium- to medium-dark-gray, contains 10 percent
light-gray very fine grained sandstone laminae, abundant

plant fossils including Calamites; base ShalpPesecees covesvovcnnens 7 2
(630 5)
108. Sandstone, medium-light-gray, fine-grained, micaceous,
contains 50 percent quartz; base sharp and irregular..ceececececsss 0 2
(630 7)
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Unit Thickness

Number Description ‘ (Depth)
’ | ft in.

109. Shale, medium- to medium-dark-gray, contains few plant
fragments, evenly bedded, fair fissility; ba#e gradeS.cccececccees 0 7
! (631 2)

110. Sandstone, medium-light—gray, fine-grained, contains 45
percent quartz, 20 percent dark-gray shale laminae in

top 2 in.; base sharp and irregular..ccceceedecceccsecccccncsansns 0 4
(631 6)
111. Shale, dark-gray, few slickensided surfaces, |evenly
bedded, fair fissility; base Sharpiccccececcdecscscscsccasseccssacs 0 9
(632 3)

112. Sandstone, medium-light-gray, fine- to medium-grained,
micaceous, petroliferous, contains 50 percent quartz;
base ZradeSee.eeeceseeeesnseessosasssacsssssstosssncsosccasaassasss 3 0

(635 3)

113. Sandstone, medium-gray, fine-grained, micaceous, contains
45 percent quartz, 5 percent coal laminae, thin-bedded;
base ZradeS.cieececseesessseecosccessscsssocsdesacsnassssancanssanns 2 1

(637 4)

114. Sandstone, light- to medium-light-gray, medium-grained,

micaceous, contains 50 percent quartz, few coal laminae,

thin-bedded; base ZradeS..ccecseesssccsecsseestosccsscsasossassessnsass 1 8
(639 0)

micaceous, contains 45 percent quartz, few dark-gray shale

115. Sandstone, light- to medium-light-gray, medium-grained,
laminae, thick-bedded to massive; base grade%

® 9 6 0 0 00 0 000000 0o e e 7 7

i (646 7)
116. Sandstone, medium-light-gray, medium- to coafse-grained,
micaceous, contains 50 percent quartz, thick+bedded............... 1 0
| (647 7)
117. Sandstone, medium-gray, fine- to medium-grained, micaceous,
contains 50 percent quartz, 5 percent medium+dark-gray
silty shale laminae, thin-bedded; base gradeS..cececeecsceccccacas 1 5
(649 0)
118. Sandstone, medium-light-gray, medium-grained, petroliferous,
contains 55 percent quartz, thick bedded...iiciiciieceeceieeceanass 0 10
(649 10)
119. Sandstone, medium—-gray, medium— to coarse-grained, petroliferous,
contains 55 percent quartz, thick-bedded; base sharpecceceececesess 0 11
(650 9)
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Unit Thickness
Number Description (Depth)

ft in.

120. Sandstone, light- to medium-light-gray, fine- to medium-grained,
micaceous, contains 45 percent quartz, 15 percent coal laminae,

few siderite clasts 4 in. above base; base grades......cvecevenn 1 8

(652 5)

121. Sandstone, light-gray, fine- to medium—-grained, micaceous,
contains 55 percent quartz, scattered feldspar and dark

mineral grains, thick-bedded to massive; base sharp........ Ceeeas . 12 8
(665 1)
122. Coal, mostly bright attritus, few thin vitrain bands.....cceeeeeen 0 0.75
(665 1.75)
123. Shale, medium- to dark-gray, few siltstone clasts up to
0.5 in. thick; base grades....cceeeeeennnnnas et iirsieser e 0 5.25
(665 7)
124. Shale, dark-gray, carbonaceous, few slickensided
surfaces, evenly bedded, fair fissility; base sharpecseccecccscses 1 7
(667 2)

125. Sandstone, light-gray, medium- to coarse-grained, petroliferous,
micaceous, contains 65 percent quartz, scattered dark and light
mineral grains; base Sharp.cieceeeeetneresenssserscansassocnsosanses 3 3

126. Shale, medium-dark-gray, contains 10 percent light-gray
siltstone laminae in top 8 in., scattered siderite beds up to
1 in. thick, few slickensided surfaces, evenly bedded, fissile;
DASE ShATPe ettt evreretaoseeseoeansnoestunosasnassassssosnssnssnsnsssos 6 4

(676 9)

127. Sandstone, medium-light-gray, medium- to coarse-grained,
contains 65 percent quartz, few large well rounded coal clasts;
DASE SHATDettstneeeasennssocoasssssossnasssssossssossensenssnsssssns 0 3

(677 0)

128. Sandstone, medium-light-gray, fine- to medium-grained,
micaceous, contains 50 percent quartz, 5 percent medium-
gray siltstone laminae, thin- to thick-bedded; base sharpeecesescs. 2 3
(679 3)

129. Sandstone, light—-gray, medium- to coarse-grained, micaceous,
" contains 65 percent quartz, scattered dark and light mineral
grains, few medium-gray siltstone laminae, thick-bedded;
base grades.......... et Ceeisaraasesaoaas ettt eessaanannana 2 3

130. Sandstone, light-gray, medium-grained, micaceous, contains
65 percent quartz, scattered feldspar and dark mineral
grains; base gradeS.sceeeriateertsereostortsotossannassscsnssnsanans
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Unit Thickness
Number Description ‘ (Depth)
J ft in.
131. Sandstone, light- to medium-light-gray, medilum- to coarse-
grained, micaceous, contains 60 percent quartz, abundant
well rounded white quartz pebbles from 5 ft 5 in. to 6 ft
2 in. below top, abundant medium-dark-gray éhale clasts
from 6 ft 7 in. to 7 ft 7 in. below top and |in basal 1 ft
1l in.; base SharpPecsicceeereccacsosscasesscacesscssssesscsascassnass 15 0
(704 6)
132. Sandstone, medium-light-gray, very fine to fline-grained,
contains 45 percent quartz, 45 percent medium—-gray
siltstone and dark-gray shale laminae, thin-bedded;
base SharpPeeeceeeeeeceeesoeeaassasneesesssssasensssessascssasasans 2 5
(706 11)
133. Shale, medium-dark- to dark-gray, contains 3 percent
light—-gray siltstone laminae, evenly bedded, fissile;
base ShArpDecesesocecececssscsosossnssccoasososasccsnsasnsssasssssasas 0 7
(707 6)
134. Sandstone, light-gray, fine-grained, contains 65 percent
quartz, 40 percent dark-gray shale laminae and beds up to
1.5 in. thick in top 10 in., thick-bedded tg massive;
DasSe ShaArPeccesesacassecessossessassssascanaorssssassasssanscsannosns 4 3
i (711 9)
135. Shale, medum-dark to dark-gray, evenly bedded, fissile;
base SharPeeieeereeetocsesacecesanecasscsoasasosssossssscssansnssas 0 3
(712 0)
136. Sandstone, light-gray, fine-grained, contains 65 percent
quartz, scattered dark mineral grains, few dark-gray
shale clasts; base gradeS.cescesceeccccnscseneessascnssonssssnssosscns 3 4
(715 4)
137. Sandstone, light-gray, fine-grained, petroliferous in part,
contains 90 percent quartz, scattered well rounded
white quartz pebbles up to 0.75 in. in diameter; base
sharp and irregulare.ciceccccccssesccssosccnsecscssssososnsosssosonsns 2 0
(717 4)
138. Sandstone, very light gray, fine-grained, contains 90 per-
cent quartz, few well rounded white quartz pebbles in basal 2 ft,
few stylolites, massive, base gradeS..ceceeeecscssscoscccssssoncana 3 2
(720 6)
139. Sandstone, very light-gray, fine- to medium-grained,
contains 90 percent quartz, thick-bedded to jmassive,
few stylolites; base gradesS...cueeeeeeeesncneeocessocscancsacssannns 9 10
(730 4)
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Unit . Thickness

Number Description (Depth)

ft

140. Sandstone, very light gray, fine~ to medium—-grained,
contains 90 percent quartz, few dark mineral grains,
scattered well rounded white quartz pebbles up to
0.5 in. in diameter, few coal laminae in basal 1 ft
3 in., few stylolites, thick~bedded to massive; base

Bra0E5 e eeseesrssssssasscsascaasssascsasssssssasscsasssssssscensaes 24

(755

141. Sandstone, very light gray, fine- to medium—-grained,
contains 90 percent quartz, few dark mineral grains,
few stylolites, thick-bedded to massive; base sharp.ccecececceeccees 12

(767

142. Shale, medium-dark-gray, contains 10 percent light-
gray siltstone laminae, evenly bedded; base sharpeececcececeecccens 1
(768

143. Shale, medium-dark-gray, contains 5 percent light-gray discontin-
uous siltstone laminae, evenly bedded, fissile; base grades........ 1
(770

144, Shale, medium-dark-gray, silty, contains 15 percent light-
gray siltstone laminae, evenly bedded, fissile; base

g o Us (= - P 3

(773

145. Shale, dark-gray, carbonaceous, slightly silty in top
2 ft 6 in., scattered siderite beds, evenly bedded,
fissile; base gradesS.cieeeieieceseececeececesaesccsacsecanacanancaas 10

(784
146. Shale, black, carbonaceous, canneloid; base gradeS..icceeecescacces 0
(784

147. Shale, dark-gray, slightly silty, contains few plant
fragments, evenly bedded; base sharp and irregular....cceeeeeecess 1
(785

148. Sandstone, medium-light-gray, fine-grained, contains 40
percent quartz, 35 percent dark-gray silty shale laminae,
cross—laminated in part, thin-bedded; base sharp.cecececececeececcas 3

(789
149. Sandstone, medium-light-gray, very fine to fine-grained,
silty, sparsely micaceous, contains 40 percent quartz,
20 percent dark—-gray silty shale laminae; basé sharp
ANA UNEVEIe st eaesaosecsoassssssssossassssasesscssssesssssssssnassana 3
(792

150. Shale, medium-dark-gray, silty, contains 20 percent
light-gray very fine grained sandstone laminae and beds in top

1 ft 2 in., evenly bedded, fissile; base grades...................( 5
798
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Unit Thickness
Number Description (Depth)
ft in,
151. Shale, medium—dark- to dark-gray, contains 10 percent
medium-light~gray siltstone laminae, few siderite beds,
and plant fragments, evenly bedded; base gradesS.c.cecceeccescessons 6 7
' (804 8)
152. Shale, black, carbonaceous, evenly bedded, fissile;
DaSE ShAIPececseseecrsesosesososasesssencsssssescsasssssssosssssssns 0 9
(805 5)
153. Underclay, medium-gray, mottled brownish-gray, carbo-
naceous in top 1 in., very silty in basal 1 ft 2 in.,
abundant rootlets; base grades abruptly.eeeebocereconssssrasaccnsss 2 1
(807 6)
154. Sandstone, very light gray, medium-grained, petroliferous
3 ft 4 in. below top, contains 90 percent quartz,
scattered dark mineral grains, scattered quartz granules
from 22 to 28 ft below top, massive, contorted bedding
from 4 ft to 10 ft below top; base sharp..cetiveesesrceeececeeeneees 39 2
(846 8)
155. Coal, Fire Creek rider coal bed, thin to thick vitrain
bands, bright attrital matrix, high fractured..eceeeeerececreeeens 1 6
(848 2)
156. Underclay, dark gray to black, very carbonaceous in
top 1 in., contains few coal laminae from 3 to 4 in. below
top, abundant ToOtletS.eeseveesosseccrossevsponsasnvosossssnossoooos 1 3
(849 5)
157. Sandstone, light- to medium-light-gray, very fine to
fine-grained, contains 40 percent quartz, 20 percent
dark-gray shale laminae, abundant rootlets, thin-bedded;
DASE GradeSeiceeeeseeseeesssecaceacecstssscavasoarsoaoscoccncssonssoss 3 11
(853 4)
158. Sandstone, light-gray, fine-grained, contains 45 percent
quartz, 10 percent dark-gray shale laminae, slightly
burrowed, thin-bedded..cseeeeceaerecscscoscalscscssssaccssasasssosns 3 10
(857 2)
159. Shale, medium-dark-gray, silty, contains 30 percent light-
gray very fine grained sandstone laminae and beds, some
small-scale slump structures and contorted bedding from
9 ft to 9 ft 6 in. below top, slightly burrowed; base grades...... 10 0
(867 2)
160. Sandstone, light- to medium-light-gray, very fine to fine-
grained, contains 40 percent quartz, 20 percent dark-gray
shale laminae, thin-bedded; base sharp...cceeeeeeceecscsssosesesses 13 10
(881 0)




Unit Thickness

Number Description (Depth)
' ft in.

161. Shale, dark-gray to black, carbonaceous, very carbona-
ceous in basal 1 ft 4 in., contains scattered siderite beds

up to 0.5 in. thick, evenly bedded, fissilee..oeeeeevccenosvescnses 18 11
(899 11)
162. Coal, Cove Creek(?) coal bed, mostly bright attrituS..eeeeescesess 1 2
(901 1)
163. Underclay, medium-dark-gray, silty, carbonaceous in
top 3 in., abundant ro0tletS.ccsceeesesosvesscseacesssssssanvossannss 2 0
(903 1)
164, Siltstone, medium~- to medium-dark-gray, sparsely
micaceous, thin-bedded; hase gradeS...ieececececsscsnsesossanvonas 1 3
(904 4)

165. Shale, medium-dark to dark-gray, silty, contains 5 percent light-
gray siltstone laminae, scattered siderite nodules,

evenly bedded; base gradeS.ceceecsccscssavsssscsssssssssssnssasssss 3 8
(908 0)

166. Siltstone, medium—-dark- to dark-gray, contains 40 percent
dark-gray shale laminae, few siderite nodules, scattered
plant fragments, few slickensided surfaces, thin and
unevenly bedded; base gradesS..ciceeeeeeeessseceacsessasosscanannse 1 7
(909 7)

167. Shale, medium-dark- to dark-gray, silty, contains 20 per-
cent medium-light-gray siltstone laminae in basal 1 ft,
few siderite nodules, irregularly bedded; base gradeS..ceeseeseese 2 9
(912 4)

168. Sandstone, medium-gray, very fine to fine-grained,
slightly silty, sparsely micaceous, contains 45 percent
quartz, 25 percent dark-gray shale laminae and beds up
to 2 in. thick in top 3 ft and in basal 1 ft 7 in.;
basSe ZradesS..eceeeeecssscsssacrossasssesssacassasscsssossnsasasssns 8 2
(920 6)

169. Sandstone, medium-light-gray, very fine grained, silty,
contains 45 percent quartz, 45 percent dark-gray shale
laminae and beds, thin-bedded; base sharp.ieeeeseeeecsecsesosenccss 0 11
(921 5)

170. Sandstone, medium-light-gray, very fine to fine-grained,
contains 60 percent quartz, 45 percent dark-gray shale
laminae and beds from 1 ft to 9 in. above base; base grades....... 2 11
(924 4)

171. Sandstone, medium-light-gray, very fine grained, contains
40 percent quartz, 50 percent dark-gray shale laminae and

beds, thin and irregularly bedded; base gradesS.....eeeeesecescosse 4 5
(928 9)
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Unit Thickness
Number Description (Depth)

ft in.
172. Sandstone, light-gray, fine-grained, contaips 65 percent

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

quartz, few siderite clasts, scattered dark—gray shale
clasts in basal 2 in., few contorted beds; base sharpe..eeeceecess 2
(930

Shale, medium-dark- to dark-gray, contains 35 percent
light-gray very fine grained sandstone laminae and
beds, evenly bedded, fissile; base sharp and unevem....ceseevessass 2

(933

Sandstone, light-gray, very fine to fine-grlained contains
65 percent quartz; base sharp..ceececiiiieeoensrsesenaans Cereea - 0
‘ (933

Shale, medium-dark- to dark-gray, slightly lsilty, evenly
bedded, fissile; base sharpeeeeeeee ettt ieriensercssossassssonens 0

(933

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

65 percent quartz, few plant fragments, thﬂck-bedded;

base Sharp.eeteerereinineietsesetererseocnnsorssrossasnsonsonnssssaons 0

! (934

Shale, dark-gray, coantains 10 percent light-gray very

fine grained sandstone laminae, evenly bedded, fissile;

base sharp.......... T 0
(934

Sandstone, light-gray, fine— to medium-grained, contains

65 percent quartz, thick=bedded....coviveedeiiieeeeinrrerereannns 0
(934

Shale, medium-dark- to dark-gray, evenly bedded, fissile;

base sharp........ ceesaesnans seeneataansena PN e 0

1 (934

Sandstone, light-gray, fine- to medium-grained, contains

65 percent quartz, scattered dark mineral grains; base

SharPecessesess ceeean Ceesseteccaresaanans D 0
(935

Sandstone, light- to medium-light-gray, very fine to

fine-grained, contains 45 percent quartz, 35 percent

dark-gray shale laminae, thin and lenticularly bedded;

base gradesS. ..eveieeeeesrssssosesnsrensansdonserssssasanssnossnnoss 1
(936

Shale, medium-dark- to dark-gray, contains 5 percent

light-gray very fine grained sandstone laminae; base

SHATrPeceeeenosrsossoonosocssosonnoonss ceeeand teeerensnane secaeeenas . 0
(936
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Unit Thickness
Number Description (Depth)

ft in.

183. Sandstone, light- to medium-light-gray, very fine to fine-
grained, contains 45 percent quartz, few siderite clasts,
few Coal laminae at base.‘.........‘.........’.0....'..'....‘..... 0 5

(937 2)

184. Shale, medium-dark- to dark-gray, contains 10 percent
medium-light-gray very fine grained sandstone laminae,
evenly bedded; base Sharp...ceeeccececccsscocsosssooscsssssssssances 0 5
(937 7)

185. Sandstone, very light to light-gray, medium-grained,
contains 65 percent quartz, 15 percent dark-gray
carbonaceous siltstone laminae, thin- to thick-bedded;

base ZradeSceisescecscocscasesossosossssossssnsssssssesssssossnnncas 1 4
(938 11)
186. Sandstone, very light gray, medium-grained, contains
90 percent quartz, thick-bedded; base sharp..c.eeesececceccececsccons 0 5
(939 4)
187. Shale, medium-dark-gray, contains 40 percent light-gray,
very fine grained sandstone laminae, thin-bedded........cececeeee.. N 2
(939 6)

188. Sandstone, light-gray, medium-grained, contains 90 percent
quartz, few medium-gray siltstone laminae, few dark

mineral grains, thick-bedded; base SharpPiiseeceececccecscocccnoses 9 0
(948 6)

189. Shale, medium-dark-gray, contains 35 percent light-gray
very fine grained sandstone laminae, evenly bedded,
fissile; base Sharpeieeeeeeeiestececstesenessesssnssscsssossncsssna 0 9

(949 3)

190. Sandstone, light- to medium-light-gray, very fine to fine-
grained, contains 40 percent quartz, few dark-gray shale
laminae; base gradesS.c.issectecscsosssocossssersssssssscscossssnscss 0 8

(949 11)

191. Sandstone, light-gray, fine- to medium-grained, contains 65
percent quartz, 5 percent dark-gray shale laminae, scattered
dark mineral grains, very few scattered well rounded white
quartz pebbles, few siderite clasts in basal 4 in.; base

FTAdES e et vennoenosoessosoansssssssassssssssssssssnssoscsssncsonnnsas 9 3

(959 2)

192. Sandstone, light-gray, very fine to fine-grained, contains
45 percent quartz, thin-bedded; base gradeS.....eeeeerecceconcesas 0 7
(959 9)
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Unit Thickness
Number Description (Depth)
ft in.
193. Shale, medium-dark-gray, contains 45 percent light-gray,
very fine grained sandstone laminae, cross-laminated, eveunly
bedded; base Sharpecseeeeeceeeentessateatasohocesassassacsasascsnas 1 0
4 (960 9)
194. Saundstone, light-gray, very fine to fine-grained,
contains 65 percent quartz, 5 percent dark-gray silty
shale laminae, scattered dark mineral grains), thick-
bedded; base gradeS..icecscecessosscscssscssscahosssssssscasccccsscnss 3 8
; (964 5)
195. Saundstone, very light to light-gray, fine-grained, con-
tains 90 percent quartz, few scattered dark mineral
grains, thick-bedded; base grades.:.cceeeeeeehoseessccccscscsacanns 0 7
(965 0)
196. Sandstone, light- to medium-light-gray, finer to medium-
grained, micaceous, sideritic from 1 ft 2 in. to 1 ft
3 in. below top, contains 65 percent quartz, scattered
dark mineral grains, thick-bedded; base grades....cceeeeeensesccss 4 6
(969 6)
197. Sandstone, light-gray, fine-grained, contains 90 per-
. cent quartz, few dark mineral grains, crossbedded,
’ massive; Dase ZradesS..eeececeesacccscscsasasiosessccasssssssasssans 2 8
(972 2)
198. Sandstone, light-gray, fine- to medium-grained,
micaceous, contains 90 perceunt quartz, scattered dark
mineral graiuns; base grades...iccieeseeceeesefiecenesosnsccncaccnncns 5 9
(977 11)
199. Sandstone, very light to light-gray, fine- tp medium-
grained, contains 90 perceunt quartz, few dark mineral
grains, abundant angular medium-dark-gray shale clasts
in top 9 in., few shale clasts and coal laminae in
basal 2 ft, thick-bedded to massive; base sharp....ceeeceeeceacess 15 11
(993 10)
200. Shale, medium-dark- to dark-gray, silty, micaceous,
0.5 in. thick light-gray very fine grained saund-
stone bed 2 in. below top, evenly bedded, fissile;
DASE ShaATrPeeeeesesesereosssosesssessoseasssssasssssasessosssnsnssans 0 4
(994 2)
201. Saundstone, very light to light-gray, fine- to medium-
grained, contains 90 percent quartz, few dark mineral
grains, scattered coal laminae, 1 in. dark-gray shale
clast 2 in. below top; base Sharpiceiceeeecesssecasssacassasencnan 2 3
(996 5)
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Unit Thickness
Number Description (Depth)

ft in.

202, Shale, medium-dark~ to dark-gray, contains 10 percent
light-gray siltstone and very fine grained sandstone
laminae, evenly bedded, fissile; base grades...ccceeesesessccceassss 3 10
(1000 3)

203. Sandstone, very light to light-gray, fine-grained,
micaceous, contains 65 percent quartz, scattered dark
mineral grains, few scattered coal laminae, thin- to
thick-bedded..ceissoseesesseasesssscasssesssssssscassssosasssnssseansns 5 5
(1005 8)

204. Sandstone, light-gray, fine- to medium-grained, micaceous,
contains 65 percent quartz, few scattered coal laminae,
thick-bedded to MaSSivVe.e.eeivteeeessesonseccccssccssnsssrossnssns 5 3
(1010 11)

205. Sandstone, very light gray, fine- to medium-grained,
contains 90 percent quartz, few dark mineral grains,
few well rounded white quartz pebbles in basal 4 ft
6 in., well-sorted, massive; base gradeS.ce.eseessccccassessssscsss 17 10

(1028 9)

206. Sandstone, light-gray, fine-grained, micaceous, contains
50 percent quartz, 20 percent medium-gray siltstone

laminae, thin-bedded; base sharp.cissseeesecceesssecanssssesanssas 0 5
(1029 2)

207. Sandstone, white to very light gray, mottled brownish-
gray from 12 ft to 14 ft below top, medium-grained,
contains 90 percent quartz, scattered well rounded
white quartz pebbles up to 0.25 in. in diameter in
top 1 ft 4 in., few small white quartz pebbles from
14 ft 6 in. to 16 ft below top and in basal 5 ft, few
medium—-dark-gray shale clasts from 33 ft 8 in. to
34 ft 8 in. below top; base ZradeS.isecessscssssecssssessssnssonsss 4hb 0
(1073 2)

208. Sandstone, very light gray to white, mottled brownish-
gray in top 1 ft 2 in., medium- to coarse-grained, contains 90
percent quartz, conglomeratic with abundant well rounded
white quartz pebbles up to | in. in diameter, massive; base

Sharp.Q....IO....l......ll.l.l'..l....ll....l......l.............. 3 4

(1076 6)
209. Siltstone, black, very carbonaceous, sandy, contains
30 percent light-gray, very fine grained sandstone
laminae, thin and evenly bedded; base gradesS...cieeescescesssnceee 0 3
(1076 9)
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Unit Thickness
Number Description (Depth)
’ft in.
210. Sandstone, light-gray, very fine to fine-grained, mica-
ceous, contains 65 percent quartz, 5 percent medium-dark-
gray siltstone and silty shale laminae, scattered dark
and light mineral grains; base grades abruptly..eeseecescesssssess 10 9
(1087 6)
211. Sandstone, very light gray, fine- to mediumt+grained,
contains 90 percent quartz, scattered well rounded
white quartz pebbles; base sharpeecececscectssccecsscsesvssssssnsne 3 7
(1091 1)
212. Sandstone, light- to medium~light-gray, very fine to
fine-grained, carbonaceous in top 2 in. and basal 1 in.,
contains 50 percent quartz; base SharpPececseleccsesceceasassesccsoe 0 4
(1091 5)
213. Conglomerate, contains abundant well rounded white quartz pebbles
from 0.5 in. to I in. in diameter, medium-grained quartzose
SAndsStonNe MALTIXeseeooseeoasasasssscassasanhossscsssesassnsansnasnes 0 7
(1092 0)
214. Sandstone, light-gray, medium-grained, micaceous, contains
65 percent quartz, scattered dark mineral grains; base
grades AbrUuptlyceecicsscseasessccesssocrssasroscansssssssssosscsnssse 1 4
(1093 4)
215. Sandstone, very light gray, fine- to mediumrgrained,
contains 90 percent quartz, abundant well rounded white
quartz pebbles and large angular dark-gray shale clasts
in top 2 ft 4 in. and basal 2 ft 5 in., scattered large
siderite clasts in basal 1 ft 2 in.; base sharpse ceecececcsccsasns 6 5
(1099 9)
216. Coal clast, mostly bright AttrituUSeeeesecesebeseosscccacssasssannns 0 2
(1099 11)
217. Sandstone, very light gray, medium—~grained, | contains
90 percent quartz, abundant coal clasts, few siderite
clasts at base, massive; base SharpPececsceersscsctssccscsccsaasnass 1 4
(1101 3)
218. Sandstone, very light gray, fine~ to mediumrgrained,
contains 90 percent quartz, 5 percent dark-gray silty
shale laminae in top 3 ft, thick-bedded to massive;
base EradeS.cieesceesssscssessssseseasacsaseacrassscnsancncnnssansenas 5 4
(1106 7)
219. Sandstone, very light gray, medium-grained,| few fine-
grained sandstone lenses in top 2 ft 6 in.,|contains
90 percent quartz, massive, quartz-filled fracture 10 ft
below top, base gradeS.eeceesecscsesscscsaarescncssensssassonssses 24 3
(1130 10)
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Unit Thickness
Number Description (Depth)

ft in.

220. Sandstone, very light gray, medium—- to coarse-grained,
contains 90 percent quartz, conglomeratic with abundant
well rounded white quartz pebbles from 0.25 in. to 0.5 in.
in diameter, scattered siderite clasts, few coal laminae
from 2 ft 9 in. to 3 ft 8 in. below top; base gradeSeececcccceccses 5 6
(1136 4)

221. Sandstone, very light gray, medium—~ to coarse-grained,
contains 90 percent quartz, few scattered well rounded
white quartz pebbles, crossbedded, thick-bedded to
massive; base Sharpeeeeseesocscocesecsescsosnsssescssssscsnsanssases 11 11
(1148 3)

222. Sandstone, medium-light- to medium-gray, fine- to medium-
grained, contains 40 percent quartz, thin-bedded; base
grades abruptly.ceiceeceseeseassessrscssacsscncssosscsncsssannssns 0 7
(1148 10)

223. Sandstone, very light gray, medium- to coarse-grained,
contains 90 percent quartz, scattered well rounded white
quartz pebbles from 0.25 to 0.5 in. in diameter; abundant well
rounded white quartz pebbles, siderite and coal clasts up
to 2 in. in diameter from 3 ft to 5 ft above base; few

stylolites, massive; base Sharp.ieceeseceescecesssscsoscsscssncansanae 44 0
(1192 10)
224. Shale, dark-gray, slightly micaceous, evenly bedded,
fissile; base gradeSeeceeececsssscsonscsssessssssssscessssssssascsss 1 4
(1194 2)
225. Sandstone, light-gray, very fine to fine-grained, micaceous,
contains 55 percent quartz, thin-bedded; base sharpesicsecececescceces 1 10
(1196 0)
226. Shale, dark-gray, carbonaceous, contains few plant fragments,
evenly bedded, fissile; base Sharpesiessesessesscesessssscsscccacs 3 1
(1199 1)

227. Sandstone, light-gray, very fine to fine-grained, micaceous,
contains 55 percent quartz, 10 percent medium—-dark-gray

shale laminae in top 2 in., thin-bedded; base sharp.csescecescceee 8 7

(1207 8)
228. _Shale, dark-gray to black, evenly bedded, fissile; base sharp..... 0 9.5
(1208 5.5)

229. Sandstone, light-gray, very fine to fine-grained, very
micaceous, contains 50 percent quartz, 5 percent dark-gray
silty shale laminae, thin-bedded; base sharp.ccesssecesescssessnss 1 3.5
(1209 9)
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Unit Thickness
Number Description (Depth)

ft in.
230. Sandstone, light-gray, fine-grained, micacepous, contains
65 percent quartz, scattered dark mineral grains, few
siderite clasts 4 ft below top; base sharp.ccceesceeeeseeneseseses 10 4
(1220 1)

231. Shale, dark-gray, silty, contains 50 percent light-gray,

very fine-grained sandstone laminae from 2 in. to 5 in.

below top and in basal 0.5 in., evenly bedded; base sharp......... 0 11
(1221 0)

232. Sandstone, light-gray, fine-grained, micaceous, contains
60 percent quartz, 5 percent dark-gray silty shale

laminae, crossbedded, massive; base sharp... ........ P | 10

(1222 10)

233. Shale, dark-gray to black, evenly bedded, flissile; base grades.... 0 5
(1223 3)

234. Sandstone, light-gray, very fine to fine-grained, contains
50 percent quartz, 5 percent medium-gray siltstone laminae;
base gradeS..ceeereseenscenseraceooeconsansanocnnnss ceeeee ceireeaae 0 8

235, Shale, dark-gray, contains 30 percent light-gray siltstone and
very fine grained sandstone laminae and beds, evenly bedded,
flaser-bedded; base sSharp..veeveeeoeroseesdoasosonsoas et . 0 4

236. Sandstone, light-gray, fine-grained, micaceous, contains
55 percent quartz, scattered dark mineral grains,

massive; base sSharpe.eeeerriereeieieereniedoceonscncnnsnns e 7 1
(1231 4)
237. Shale, dark-gray, carbonaceous, evenly bedded; base sharp......... 0 10.5
(1232 2.5)
238. Sandstone, very light gray, fine-grained, contains 90 per-
cent quartz, 5 percent dark-gray siltstone |laminae in top
2 ft, few scattered dark mineral grains, scattered stylolites,
Wwell-sorted, crossbedded, thick-bedded to massive, thin-bedded
in top 2 ft; base gGradeS...veeeeeeveirvoressoneessensasssanssonneas D2 0
(1284 2.5)
239. Sandstone, white to very light gray, medium- to coarse-
grained, contains 90 percent quartz, scattered well
rounded white quartz pebbles, 1 in. dark-gray silty
shale clast 10 ft 8 in. below top, massive] base grades..... ceeees 14 7.5
(1298 10)
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Unit Thickness
Number Description (Depth)

ft in.
240. Conglomerate, very light to light-gray, contains abundant

241.

242.

243,

244,

well rounded white quartz pebbles from 0.5 in. to 1 in.

in diameter, 4 in. dark-gray shale clast from 10 ft 8 in.

to 11 ft below top, abundant dark—gray shale and siderite

clasts up to 1 in. in diameter in basal 2 ft 2 in., few

coal clasts in basal 2 ft 2 in., coarse-grained quartzose

sandstone matrix, massive; base sharp.ieesceieeesceetecscsssesaneass 15
(1314

UPPER MISSISSIPPIAN SERIES
Bluestone Formation
Pride Shale Member

Sandstone, light—gray, very fine to fine-grained,

micaceous, contains 45 percent quartz, 10 percent

dark—-gray shale laminae, few small siderite clasts

from 10 in. to 1 ft 8 in. below top, abundant small

dark—-gray shale and siderite clasts from 11 ft 1 in.

to 12 ft 5 in. below top, cross—laminated, ripple-

bedded; base gradeS.eeeeseeeeersoetcesscsasessosssassssans ceenseee 13

Shale, dark—-gray, micaceous, contains 20 percent light-

gray very fine grained sandstone laminae, few plant

fragments, slightly burrowed, evenly bedded, flaser-—

bedded; base grades abruptly.ceeeeeeeceseassonnsasnoosssacnoonasnss 7

(1335
Sandstone, light-gray, fine- to medium—grained, contains
50 percent quartz, abundant coal laminae; few pyritic
coal clasts, dark-gray shale and siderite clasts; thin
and irregularly bedded; base sharp..cecieeceeicenreeeeersanennanness 1
(1336

Shale, dark-gray, contains 5 percent medium—-light-gray
siltstone laminae, mostly slumped bedding.....civervecscenncesnnns 2
(1339

BOTTOM OF HOLE
TOTAL DEPTH 1,339 ft
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GEOPHYSICAL LOG
Corehole: SW-4A Date: 1/20/83 State: Virginia County: Wise
Quadrangle: Jenkins East, Va.-Ky. Latitude: 37°09'03"N Longitude: 82°36'27"W
Altitude: 1,760 ft  Logged Depth: 1,339 ft iDrilled Depth: 1,339 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-4A continued
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SW-4A continued
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SW-4A continued
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SW-4A continued

Corehole:
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SW-4A continued
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SW-4A continued

Corehole:

{{o])
S0
1160

HHH i

o J

P
-
=rS
S
o
—a
L
i
1
Do ¥
e J

==
i

rifini i 1

—

111




SW-4A continued
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DETAIL LOG

Corehole: SW-4A Logging Speed: 5 ft/min Time Constant: 1
- |

Depth High Resolution Density.
(ft)  (0-450 counts per second) g
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Corehole:
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|
Corehole SW—E
Location: Wise County; Jenkins East Va.-Ky., 7.5 minute quadrangle; approximately
1 mi south of the Kentucky-Virginia state line on the south side
of Pine Mountain. Accessible along abandoned Chesapeake and Ohio
railroad grade from old U.S. 23.
Coordinates: Latitude 37°08'47" N Longitude: B82°37'26"W

Altitude: 1,867 ft Drilled depth: 825 ft

Dip of strata: Ranges from 15° to 20° from surftce to depth of 400 ft,
decreases to 3° to 10° from depth of 400 ft to base of corehole.

Date drilled: December 9, 1982 to January 11, 1983
\

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

\
Unit ] Thickness
Number Description | (Depth)
| ft in.
LOWER PENNSYLVANIAN SERIES
Lee Formation
Hensley Member
1. Soil and weathered rock (casing set— no co%e recovered).eeeeeeeess 5l 6
| (51 6)
|
2. Sandstone, light-gray, weathered brownish—éray from 15 ft 4 in.
to 19 ft 2 in. below top, fine- to medium-grained, micaceous,
contains 60 percent quartz, abundant dark mineral grains, few
slickensided surfaces and high angle fractures, thick-bedded;
base grades abruptly..ce.iceieeueeneieteteneereneeneetennencnncananns 20 3
(71 9)
3. Sandstone, light- to medium-light-gray, medium-grained, micaceous,
contains 65 percent quartz, abundant dark mineral grains, some
lineation and elongation of dark mineral grains, thick-bedded;
base sharp and UNEVEN..eieeeoeeavascssossatossssssssossssnssssssss 0 9
| (72 6)
4. . Sandstone, medium-light-gray to gray, weat‘ered brownish-gray
from 1 ft 1 in. to 3 ft 7 in. below top, fgne- to medium-
grained, micaceous, contains 55 percent quartz, abundant dark
mineral grains, abundant slickenslided surfaces, thick-bedded;
base grades abruptly.cceeeeroscsscecossossesosssnsscssssasssanssnnns 8 3
(80 9)
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Unit Thickness
Number Description (Depth)

ft in.

5. Sandstone, medium-light-gray, fine- to medium-grained, micaceous,
contains 65 percent quartz, abundant dark mineral grains, few dark-
gray carbonaceous shale laminae in top 2 in., scattered slickensided
surfaces, few small-scale faults with up to 2 in. of displacement,
thin-bedded; base sharp and UNEVEN. ...t cverrtessessssvsassssnsnnsas 0 5
(81 2)

6. Sandstone, medium-light-gray, very fine to fine-grained, contains
50 percent quartz, 20 percent dark-gray shale laminae, few slicken-
sided surfaces, thin-bedded; base sharpe.seceececeacs.., ceesesens 0 6

7. Sandstone, light~ to medium-light-gray, medium-grained, micaceous,
contains 65 percent quartz, scattered dark mineral grains,
scattered coal clasts in top 1 in.; base grades...eeeevececeercaas 0 4

8. Sandstone, light~ to medium-light-gray, fine— to medium-grained,
micaceous, contains 55 percent quartz, abundant dark mineral
grains, scattered dark-gray shale laminae from 7 ft 5 in. to
12 ft below top, few slickensided surfaces, scattered high-
angle calcite filled fractures in basal 5 ft 5 in., thick-bedded;
base grades abruptly.....ccoveveeiiniiaen, Ceetnceeianannn P X 5

9. Sandstone, medium-light-gray, medium— to coarse-grained, contains
65 percent quartz, scattered dark mineral grains, few slicken-
sided surfaces normally graded, thick-bedded; base sharp.e....... 3 0
(98 5)

10. Shale, medium—-dark-gray, slightly carbonaceous, contains few
siderite beds in top 2 ft 3 in., abundant fractures and slicken-
sided surfaces, evenly bedded, fissile; base gradeS.:ese.eeeecvse.. 53 7
(152 0)

11. Shale, medium-dark-gray, contains 10 percent light—-gray very
fine grained silty sandstone beds, scattered plant fragments,
slightly burrowed, fractured in part, evenly bedded, fissile;
base grades abruptly......ceceeeveesnn et eeiieettee e eaans eeese 19 4

12. Sandstone, medium-light-gray, very fine to fine-grained, contains
45 percent quartz, 25 percent dark-gray shale laminae, bioturbated;
base sharp........ Ceterseaee e ceeenens ceeane Cheeesesaneaenn 1 2

'(172 6)
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Unit | Thickness
Number Description i (Depth)
ft in.
13. Shale, dark-gray, evenly bedded, fissile; $ase sharpeeeeecrosences 0 8
‘ (173 2)
14. Siltstone, medium-gray, contains 40 percent light-gray very
fine grained sandstone laminae in top 2 in:, bioturbated in
top 2 in.; base sharp...... Y 0 6
(173 8)
15. Shale, medium-dark- to dark-gray, contains|25 percent medium-
gray siltstone laminae in top 6 ft, scattered siderite beds up
to 1 in. thick from 4 ft to 6 ft 8 in. below top, slightly
burrowed, evenly bedded..cveceeeiiiann... b eeacsnenssnsnsssssnnsas 9 3
(182 11)
16. Shale, medium-gray, very silty, evenly bedded, fissile; base
=] o - o S T 1 9
(184 8)
17. Shale, medium~- to medium-dark-gray, evenly| bedded, fissile;
base Sharpe.eeesessessesesscenaenanns B 0 11
(185 7)
18. Sandstone, medium-light-gray, very fine grained, silty, contains
45 percent quartz, 2 in. dark-gray shale bed 1 in. below top, few
small-scale faults with up to 2 in. of displacement; base sharp... 0 6
(186 1)
19. Shale, medium-gray, silty, evenly bedded, fair fissility; base
sharp........ et eaeaan e eeiecieaiticeasts el sttt esetnasaerennan 0 6
(186 8)
20. Sandstone, medium-light- to medium-gray, fine-grained, contains
45 percent quartz, thin- to thick-bedded; base grades abruptly.... 0 7
(187 3)
21. Shale, medium-dark-gray, contains 15 percent light-gray siltstone
and very fine grained sandstone laminae and beds up to 1 in. thick,
slightly burrowed, evenly bedded.......... ceetete e Ceeeeseaenn 2 3
(189 6)
22. Coal, Lee coal bed, thin vitrain bands, dulll to bright attrital
mAtrixXeeeooeeenns Ceeseerseasaeasas cesennes creeean cecenee cecsseaan 1 0
(190 6)
23. Shale, dark-gray to black, carbonaceous, abundant slickensided
SULFACES .t tvvovtononensosencnsssasesssosecltssssansacnsnsesncsasass 0 1
(190 7)
24. Coal, IMpULE.e.coeeettetsesonoencosrsnoaansfsnnns ceeenann eeesseeaas 0 1
(190 8)
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Unit Thickness
Number Description (Depth)

ft in.

25. Underclay, medium-gray, mottled brownish-gray, silty, abundant
rootlets; base SharpPeieseeeriestesceeeccsoeseesssoessssnssconssosses 0 9
(191 5)
Lee Formation
Middlesboro Member

26, Sandstone, medium-light-gray, mottled brownish-gray, fine-grained,
micaceous, petroliferous, contains 65 percent quartz, scattered dark
mineral grains; base gradeS...ececesesceesssscssssassssssssssancns 1 8

(193 1)

27. Sandstone, very light gray, very fine to fine-grained, contains
90 percent quartz, petroliferous in top 9 ft 4 in. and from
23 ft 10 in. to 24 ft 9 in. below top, few scattered dark
mineral grains, few dark-gray shale clasts 14 ft 3 in. below
top, few quartz granules in basal 3 ft, scattered stylolites, .
massive, base ZradeScecseceecessecscsccsssoscssssssessssscssssesess 26 7
(219 8)
28. Sandstone, very light gray, mottled brownish-gray, fine-grained,
petroliferous, contains 90 percent quartz, scattered well rounded
white quartz pebbles and granules, scattered stylolites, thick-
bedded to massive; base gradeS..ccissesssescssoscnssssassasssssasss 17 3
(236 11)

29. Sandstone, very light gray, fine-grained, contains 90 percent
quartz, scattered well rounded white quartz pebbles in top 1 ft
3 in., few dark-gray shale laminae from 12 ft 2 in. to 12 ft
6 in. below top, scattered stvlolites, thick-bedded to massive;

base Sharp.l.........“l...‘O..I.....0.ll.......‘..l.........l.‘.. 24 3
(261 2)

30. Coal clast, thin vitrain bands, dull attrital matriX.eeesseeosssoss 0 2
(261 4)

31. Sandstone, very light gray, petroliferous and mottled brownish—
gray, fine— to medium-grained, contains 90 percent quartz,
abundant siderite clasts in basal 2 in., scattered coal laminae
from 2 ft 6 in. to 5 ft 6 in. above base, massive; base sharp..... 9 9
(271 D

32. Sandstone, very light gray, very fine to fine-grained, contains
.90 percent quartz, few scattered dark mineral grains, scattered
medium—-dark—-gray siltstone laminae, massive; base sharpeecesesceecss 9 9
(280 10)

33. Sandstone, very light gray, fine- to medium-grained, contains
90 percent quartz, few scattered dark mineral grains, petroliferous

in basal 1 ft 3 in.; base SharpPeessecesessssscssosscssscsssssscsee 1O 11
(297 9)
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Unit ‘ Thickness
Number Description ‘ (Depth)
ft in.
34. Shale, dark-gray, carbonaceous, few plant fragments, scattered
siderite nodules, evenly bedded, fissile..e.seeuveeereanenconnnnes 5 8
(303 5)
35. Coal, Castle.(?) coal bed (thickness- 3 ft)
35a. Coal, mostly bright attrituS.eceboveueroecesosonssocnans 1 1
(304 6)
35b. Pyrite, lenticular.:.eceeeeeeernehorseosorosensesooanns . 0 0.125
(304 6.125)
35c. Coal, thin to thick vitrain bands, bright attrital
matrix, discontinuous pyrite laminae 5 in. below
EOP e s eovanesneeesusoasoesasnssoshossasesesssasanssosonas 0 7.75
(305 1.875)
35d. Coal, mostly bright attrituS.eeclieeeieeeceeeaosrieeasnses 0 5.125
(305 7)
35e. Coal, thin to thick vitrain bands, bright attrital
matrix, 0.125 in. pyrite lens 5 in. below tOpseeeeevsses 0 10
(306 5)
36. Underclay, medium- to dark-gray, abundant rootlets; base grades... 1 5
(307 10)
37. Sandstone, light-gray, very fine to fine-grained, silty,
micaceous, contains 45 percent quartz, thick-bedded; base grades.. 1 9
(309 7)
38. Shale, medium—-gray, poorly bedded, poor fissility; base grades.... 0 4
(309 11)
39. Sandstone, medium-light-gray, medium-grained, micaceous, contains
55 percent quartz, abundant dark and light|mineral grains, massive;
base sharp...cceieeeiennneaens et ee ettt eatann e 5 1
(315 0)
40. Sandstone, light- to medium-light-gray, very fine to fine-grained,
micaceous, contains 40 percent quartz, 10 percent dark-gray silt-
stone laminae, thin-bedded; base sharp....|.. Ceeeeeees et reaiaeas 5 4
(320 4)
41. Shale, dark-gray, carbonaceous, evenly bedded, fissile; base
grades Abruptlyeeeseeeesseesnansosseconseaohoneaonasosasoasssaasons 1 4
(321 8)
42. Sandstone, light-gray, very fine to fine-grained, micaceous,
contains 40 percent quartz, 10 percent medium-gray siltstone
laminae, thin-bedded; base gradeS.....ceeeeeeniiseneneesneaennnnnns 1 4
(323 0)



Unit Thickness

Number Description (Depth)
) ft in.

43. Sandstone, light-gray, medium- to coarse-grained, micaceous,
contains 65 percent quartz, scattered dark mineral grains,

massive; base sharpeeceeeceetiiteeieeeteiensseansssssaseasssosanass 7 11
(323 11)
44. Underclay, medium-gray, abundant rootlets and root slicks..c.oe.s.. 3 0
(333 11)

45. Siltstone, light- to medium-gray, sandy, contains 30 percent
light-gray sandstone laminae, thin-bedded......ceiciceeveencenannnn. 4 8
(338 7)

46. Sandstone, light-gray, medium-grained, contains 55 percent
quartz, small medium-dark-gray shale clast 2 ft 10 in. above
base, thick-bedded to massive; base gradeS..ccetivevecrrrensacanas 9 4
(347 11)

47. Sandstone, light-gray, medium- to coarse-grained, micaceous,
contains 65 percent quartz, petroliferous in top 4 ft, scattered
well rounded white quartz pebbles in basal 15 ft 9 in.,
scattered dark mineral grains, thick-bedded to massive; base
grades abruptly...c.cieveeneniennnnn e 9
(367 8)

48. Sandstone, white to very light gray, medium-grained, contains
90 percent quartz, petroliferous in top 2 ft 6 in., few
scattered dark mineral grains, few stylolites, massive; base
BradeS..ccerviiercetncrocatannenasns R 5 5

(383 1)

49. Sandstone, white, medium—- to coarse-grained, contains 90 percent
quartz, petroliferous from 2 ft 6 in. to 3 ft 6 in. below top,
conglomeratic with abundant well rounded white quartz pebbles up

to 0.5 in. in diameter, few stylolites, massive, base sharpe...... 12 2
(395 3)

50. Sandstone, light-gray, fine- to medium-grained, micaceous,
contains 55 percent quartz, 5 percent medium-gray siltstone
laminae, abundant dark mineral grains, few small medium-dark-
gray shale clasts in basal 1 ft 6 in., cross—laminated, thin-

to thick=bedded. . e ceeeveeoanseeaneosocssssososassssssasasensassses 17 7
(412 10)

51. Coal, Sewell (?) coal bed, bright attritus, few thin to
thick vitrain bands.eseceicieneereoseescosasssascassnassassassanssns 0 4
(413 2)
52. Underclay, medium-gray, abundant rootlets; base grades.ceseeeevse. 2 5
(415 7)
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Unit 1 Thickness
Number Description } (Depth)
! ft in.
53. Sandstone, light- to medium-light-gray, very fine to fine-grained,

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

silty in top 6 in., micaceous, contains 60 bercent quartz, abundant
dark and light mineral grains, thin-bedded; base grades abruptly.. 2

(418
Sandstone, medium-light-gray, mottled brownish gray and petroli-
ferous in top 2 ft 6 in., micaceous, contains 60 percent quartz,
thick-bedded to massive; base grades abruptly...ceceeeneecianncnns 3
(421
i
Sandstone, light-gray, very fine to fine—grﬁined, micaceous,
contains 55 percent quartz, 5 percent medium-gray siltstone
laminae, thin-bedded; base sharp..ececeieeineceereneacnnnns ceeenan 1
| (422
Siltstone, medium-gray, finely micaceous, few rootlets, faintly
bedded; base grades....ce.ciiiiiiiiaiiaaien. bt eerertaann oo 1
| (424
Underclay, medium-gray, abundant rootlets and root slicks;
base gradeS.ceeeeeeeereeraeeereceensaneonnahasnsas T I S S 4
| (428
Shale, medium-gray, evenly bedded, fair fissility; base sharp..... 1
(429
Sandstone, light-gray, very fine to fine-grained, very micaceous,
contains 45 percent quartz; base Sharpe..oebececescerecaaaranaanns 1
(430

Sandstone, light-gray, fine- to medium-grained, micaceous, contains
50 percent quartz, massive; base grades abruptly.cccecececiencessn 2

Shale, medium-gray, evenly bedded, fissile.

Sandstone, light-gray, fine-grained, very m
60 percent quartz, thin- to thick-bedded; b

Sandstone, very light to light-gray, medium

contains 65 percent quartz, 5 percent medium-gray siltstone

laminae in basal 1 ft 5 in., scattered dark
grains, few small medium-dark-gray shale cl
to 2 ft 7 in. below top, thick-bedded to ma

Shale, medium-gray, silty, contains 10 perc
siltstone laminae, evenly bedded, fissile;

152

(432

v eerasssscasase ceresan 0
(433

icaceous, contains

ase grades..sicesecenses 7
(441

~grained, micaceous,

and light mineral

asts from 2 ft 4 in.

ssive; base sharp...... 5
(446

ent light-gray
base grades abruptly... 8
(455

11
7)



Unit Thickness
Number ) Description (Depth)

ft in.

65. Sandstone, light- to medium-light-gray, very fine grained,
micaceous, contains 40 percent quartz, 20 percent medium-

gray silty shale laminae, thin-bedded; base grades..ccecsceesccnnn 2 0

(457 7)

66. Shale, medium-gray, silty, finely micaceous, contains 10
percent light-gray siltstone laminae, evenly bedded, fissile;
base ZradeS.ceecseciasssossassstsastasscssssssaressasssasssasassas 4 4
(461 11)

67. Sandstone, light- to medium-light-gray, very fine grained,
contains 40 percent quartz, 30 percent medium-gray silty
shale laminae and beds, cross-laminated in basal 1 ft,
thin-bedded; base sharp and uneven.....ciieeeieesrtereecccarocnnnns 3 8
(465 7)

68. Shale, medium-dark-gray, silty, contains 20 percent light-gray
very fine grained sandstone beds, evenly bedded, fair fissility;
base FradeS.eecececscsasescscrsesesosssanssassssssossasasnanssnnsane 0 10

(466 5)

69. Sandstone, medium-light-gray, fine-grained, micaceous, contains
50 percent quartz, 5 percent medium-gray siltstone laminae, few
medium—-dark-gray shale clasts from 1 ft 4 in. to 2 ft 2 in.
below top, thin- to thick bedded; base gradeS..c.eeeeevesccscaaons 6 3
(472 8)

70. Sandstone, light-gray, fine- to medium—-grained, very micaceous,
contains 60 percent quartz, 10 percent white weathered feldspar,
scattered dark mineral grains, thick-bedded to massive; base

ST P e eeeseaaaseescassescnsssasasccessssssssssesscsssassscsansssesns 3 0

(475 8)
71. Sandstone, medium-light-gray, fine-grained, micaceous, contains
55 percent quartz, abundant dark and light mineral grains, thick-
bedded to massive; base grades abruptly..ccieeesecrssscsosasasasanes 2 3
(477 11)
72. Sandstone, light-gray, medium—-grained, very micaceous, contains
65 percent quartz, 5 percent medium-gray siltstone laminae;
scattered dark, light, and green mineral grains; thick-bedded;
basSe SharpP:.ieeseressesscscseeaasessssesanetsnssassssscsssssasssassssas 4 5
(482 4)
73. Sandstone, light-gray, medium— to coarse-grained, micaceous;
scattered dark, light, and green mineral grains; contains 65
percent quartz, slightly petroliferous in basal 4 ft 1 in.,
scattered small angular dark-gray shale clasts in basal 10 in.,
massive; base sharpeiiiieieieeeeeeerssereesessassssssssanaasansass 10 1
(492 5)
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Unit 3 Thickness
Number Description L (Depth)
‘ ft in.
74. Sandstone, medium~light-gray, very fine grained, contains 40
percent quartz, thin-bedded; base sharp....J...................... 0 1.5
| (492 6.5)
75. Sandstone, light-gray, medium— to coarse-grained, contains 65
percent quartz, 15 percent feldspar; scattered dark, light, and
green mineral grains; mMassSive.iceeesseescccsdocsscessessssssssannsne 3 8.5
‘ (496 3)
76. Sandstone, medium—-light-gray, fine- to medi#m—grained, very
micaceous, contains 50 percent quartz, thin-+ to thick-bedded;
DaSE ShATPeesesseceeeorosaseseassossonssesaisansosasssssassnsenses 2 7
‘ (498 10)
77. Sandstone, light-gray, medium- to coarse-grained, micaceous,
contains 65 percent quartz, 15 percent feldgpar; scattered
dark, light, and green mineral grains; thic?—bedded to
massive; base SharPeeeceececsecssosssesacscscasscsscsssssssassssnssns 7 5
‘ (506 3)
78. Sandstone, very light gray, fine-grained, c#ntains 90 percent
quartz, petroliferous from 10 in. to 2 ft 3 in., below top,
well sorted, few stylolites, thick-bedded to massive; base
grades.....................................ﬂ...................... 15 0
(521 3)
79. Sandstone, white to very light gray, medium- to coarse—grained,
contains 90 percent quartz, scattered well rounded white quartz
pebbles in basal 16 ft 5 in., few stylolites, massive; base
BradeSeeesesssssoesoeacecessssosssssassscsssscsasssscasascssosssese 19 5
(540 8)
80. Sandstone, white to very light gray, medium- to coarse-grained,
contains 90 percent quartz, conglomeratic with abundant well
rounded white quartz pebbles from 0.25 in. o 0.5 in. in
diameter, scattered siderite clasts up to 2 in. in diameter in
basal 6 ft 6 in., scattered stylolites, massive; base sharp....... 30 4
(571 0)
81. Shale, medium-dark-gray, silty, contains 5 percent medium-gray
siltstone laminae, evenly bedded, fissile; base gradeS..eeeseescees 1 11
(572 11)
82. Shale, dark-gray, scattered siderite nodules up to 0.5 in. in
diameter, evenly bedded, fair fissility; base gradeS.eveeceseccscss 3 11
(576 10)
83. Shale, black, carbonaceous, few plant fragments, evenly bedded,
fissile; base gradeS.ceeeeeeeerteeesorersoedsssccsscsnssscssaassan 6 1
(582 11)
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Unit Thickness

Number Description (Depth)
ft in.

84. Shale, black, carbonaceous, contains 20 percent coal laminae...... 0 3
(583 2)

85. Coal, thin vitrain bands, bright attrital matrixX...eeceeeevvacosess 0 2
(583 4)

86. Shale, black, carbonaceous, contains scattered coal laminae....... 0 1
(583 5)

87. Underclay, medium—dark-gray, very carbonaceous and plastic from
8 in. to 1 ft 2 in. above base, abundant rootlets and root
81icks; base gradeS..eeeeeeeenoriecrosasnsessassscanosnsssssesssssns 3 2
(586 “7)

88. Sandstone, medium-light-gray, very fine to fine-grained, contains
40 percent quartz, 40 percent medium-dark-gray siltstone laminae

and beds up to 4 in. thick, cross-laminated; base grades.....se..s 2 6

(589 1)

89. Sandstone, light-gray, fine-grained, micaceous, contains 45

percent quartz, thin- to thick-bedded; base grades.:.¢.ceceeeeeana. 2 1
(591 2)
90. Sandstone, light-gray, very fine grained, silty, micaceous,
contains 45 percent quartz, 30 percent medium-gray siltstone
laminae; base sharp....... e 1 7
(592 9)
91. Sandstone, light- to medium-light-gray, very fine to medium-
grained, contains 45 percent quartz, 20 percent medium-gray
siltstone laminae in basal 1 ft 8 in., thin- to thick-bedded;
base grades..ceeeveveenns ettt Ceeieeteaees RPN 3 2
(595 11)
92. Shale, medium-dark- to dark-gray, evenly bedded, fissile;
base gradeS....ciieeecnnnnn Gt ettt eet e taastesreseanannnes ceeeae 3 7
(599 6)
93. Shale, medium-dark- to dark-gray, silty, contains 20 percent
medium-light-gray siltstone laminae, evenly bedded, fissle;
Dase SradeS.ceeeeesiecasesessonsoassecssonecssasonscasonsacssanons 1 6
(601 0)
94. Shale, dark-gfay, carbonaceous, evenly bedded, fissle..:eveeiecnne 9 0
(610 0)
95. Shale, black, carbonaceous, contains scattered plant fragments,
evenly bedded, fissile; base grades...coieeieeeerreinnenisrosssoness 2 4
(612 4)
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Unit Thickness
Number Description : (Depth)
! ft in.
|
96. Coal, impure, mostly dull 12 4 A LR R PR 0 1
(612 5)
97. Underclay, medium—-dark-gray, silty, carbonaceous in top 5 in.,
abundant rootlets; base gradesS......ceeieesessssescasecscsssanaans 1 4
(613 9)
98. Sandstone, medium-light-gray, fine-grainedﬂ micaceous, contains
55 percent quartz, few dark-gray carbonaceous shale laminae, thin-
bedded; base grades abruptly........... e 1 11
(615 8)
99. Sandstone, very light gray, medium-grained, contains 90 percent
quartz, petroliferous in top 10 ft, scattered well rounded white
quartz pebbles from 0.25 in. to 0.5 in. in |diameter, few scattered
dark mineral grains, abundant well rounded white quartz pebbles,
scattered siderite clasts and few coal clasts in basal 6 ft,
massive; base sharp............ Ceeietieanas lesasooeanssncsasananans 22 0
(637 8)
100. Shale, dark-gray to black, very carbonaceous, contains
abundant coal laminae; base Sharp..cceceretsiveeerecnsecaccsnannsas 0 4
(638 0)
101. Sandstone, medium-gray, very fine to fine-grained, silty, contains
40 percent quartz, abundant rootlets, thin |and irregularly bedded;
bASE GradeS..cveveseetttteeanonatttssassntssssesasassssaanssnnnasas 3 6
(641 6)
102. Siltstone, medium—dark-gray, contains 25 percent light-gray
very fine grained sandstone laminae, abundant rootlets; base
o3 - Yo L= - O P 2 9
(644 3)
103. Sandstone, light- to medium-light-gray, very fine grained,
contains 40 percent quartz, 20 percent dark-gray shale
laminae, few rootlets, thin-bedded; base grades...vieevieieicirnnns 10 3
(654 6)
104. Sandstone, light- to medium-light-gray, very fine grained,
micaceous, contains 45 percent quartz, 5 percent discontinuous
dark-gray shale laminae, thin- to thick-bedded; base grades....... 4 10
(659 4)
105. Sandstone, light- to medium-light-gray, very fine grained,
contains 45 percent quartz, 20 percent dark-gray shale laminae
and beds, few siderite beds up to 0.5 in. thick, few small-scale
faults, slightly burrowed, flaser-bedded; base grades.......e..... 30 2
(689 6)

156




Unit Thickness

Number Description (Depth)
. ft in.

106. Shale, dark-gray, silty, contains 20 percent light-gray silt-
stone laminae in top 9 in., few siderite nodules and slicken-
sided surfaces from 4 ft 5 in., to 5 ft 3 in. below top,
evenly bedded, fissile; base sharp.ecicecceececceessccesssenssnnaes 10 10
(700 4)

107. Coal, Cove Creek coal bed (thickness- 1 ft 7 in.)

107a. Coal, mostly bright attritUS.iseceecsescsesesassonnssns 0 6

(700 10)

107b. Shale, dark—gray.ecsesessescsesacsssecssssenssnsssnsossans 0 3

(701 1

107c. Coal, IimMpPUIE.cieeeeneosescanssoanencnnsesnsnsnnssnssasnans 0 10

(701 11)

108, Underclay, medium-dark-gray, abundant rootlets and root slicks;

DaSE ZradESececsescesesseeseseasassnssoassossasssssasnsssoscssnnssnas 1 2

(703 1)

109. Siltstone, medium-dark- to dark-gray, micaceous, few siderite
nodules, few slickenslided surfaces, brecciated in part, thin-

bedded; base ZradeS.icesssssasssssssssssssssssssssssscasssnssannses 4 9
(707 10)

110, Sandstone, light- to medium-light-gray, very fine grained,
contains 40 percent quartz, 10 percent dark-gray carbonaceous
siltstone laminae, thin-bedded; base gradeS.sccssscccsessscssssnns 1 0
(708 10)

111. Siltstone, medium-dark- to dark-gray, micaceous, contains few
light-gray very fine grained sandstone laminae, few plant
fragments, few slickensided surfaces, thin-bedded, poor

fissility; base gradeSe.ccsscecesecsaesscssssasssesassassasssacsses 11 8
(720 6)

112. Siltstone, medium-dark- to dark-gray, contains 15 percent light-
gray very fine grained sandstone laminae, few small-scale faults
with displacements up to 0.5 in., 0.25 in. thick siderite bed at

base, cross—laminated; base Sharpeeeecsessssssscsssesrssssasssssses 13 3
(723 9)

113. -Sandstone, medium-light- to medium-gray, very fine grained,
micaceous, contains 40 percent quartz, 10 percent dark-gray
carbonaceous siltstone and shale laminae and beds, brecciated
in top 1 ft 3 in., thin-bedded; base gradeS.seesssssesssssssscsans 4 1
(727 10)
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Unit Thickness
Number Description (Depth)
ft in.
114. Sandstone, medium-light- to medium-gray, fine-grained,
micaceous, contains 40 percent quartz, 40 percent dark-gray
silty shale laminae, few small-scale faults 2 ft 1 in. below
top, thin- to thick-bedded.:...iiviriiiieiiiseenrssnensannsasnnnonsse 2 7
(730 5)
115. Shale, medium-dark-gray, silty, evenly bedded, poor fissility;
base gradeS..ceeceeeeessesersssstoscossssasosscsosansa Cereiseesesn 0 3
(730 8)
116. Siltstone, medium—dark—- to dark-gray, micaceous, contains 40
percent light-gray very fine grained sandstione laminae and
beds, thin and evenly bedded; base sharp....ccoeeiciiiiiiiian . 1 8
1 (732 4)
117. Shale, dark-gray, silty, faintly bedded, poor fissility; base
] 0¥ § o P T T TS 0 2
(732 6)
118. Sandstone, medium-light-gray, very fine grained, contains 45
percent quartz, 20 percent dark-gray silty |shale laminae, thin-
bedded; base sharp and uneven..... cevesessslesetaesen Ceeeeenen oo 0 4
(732 10)
119. Shale, dark-gray, poor fissility; base sharp...... esercs e aans 0 2
(733 0)
120. Sandstone, medium-light- to medium-gray, fine-grained, micaceous,
contains 45 percent quartz, 40 percent darkl-gray shale laminae
and beds up to 1 in. thick, few slickensided fractures, thin and
evenly bedded; base grades......... e Ceereeeenaan .. 4 6
(737 6)
121. Sandstone, light- to medium-light-gray, veny fine to fine-grained,
micaceous, contains 45 percent quartz, 15 percent dark-gray shale
laminae, cross-laminated, thin-bedded; base sharp......ccciveviens 3 8
| (741 2)
122. Sandstone, medium-light-gray, very fine to fine-—grained,
micaceous, contains 45 percent quartz, 10 percent dark-gray
carbonaceous siltstone and shale laminae, scattered angular dark-—
gray shale and siderite clasts in basal 3 ft 5 in.; base sharp
ANd UNEVEN. v e e teeennnacsoseennneaneaannnns i ....................... 7 4
| (748 6)
123. Sandstone, light- to medium-light-gray, veﬂy fine to fine-grained,
contains 45 percent quartz, 40 percent dark-gray shale laminae;
base sharp and irregular...... e Ceveas 0 6
(749 0)
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Unit Thickness

Number Description (Depth)
: ft in.

124. Sandstone, light- to medium-light-gray, very fine to fine-grained,
micaceous, contains 50 percent quartz, scattered dark-gray shale
clasts from 5 ft 5 in. to 5 ft 10 in. below top, scattered
siderite clasts 10 ft 4 in. and 14 ft 3 in. below top, thick-
bedded to massive; base ShArpPiceececcecooesrsccacassssssscsosscsos 15 5
(764 5)

125. Sandstone, light- to medium-light-gray, fine- to medium-grained,
micaceous, contains 50 percent quartz, few dark-gray carbonaceous
shale laminae 2 ft 8 in. below top, thick-bedded to massive;
base ZradeSeieesceseeceesssttessacossessscssssessassssssracsccncene 5 2

(769 7)

126. Sandstone, light- to medium-light-gray, fine- to medium-grained,
sparsely micaceous, contains 65 percent quartz, scattered dark
mineral grains, thick-bedded to massive; base sharDeececececsasocess 4 2
(773 9)

127. Sandstone, medium-light-gray, fine- to medium-grained, micaceous,
contains 50 percent quartz, 30 percent dark-gray shale laminae in

top 4 in; base gradeS..uieiieieceiiieerettecesttcacsccscccncasrannas 1 1

(774 10)

128. Sandstone, light- to medium-light-gray, fine- to medium-grained,
micaceous, contains 50 percent quartz, 10 percent dark-gray shale
laminae, thin-bedded; base grades.c.ceceeeeceeerscstesssacsscsecaseas 1 2
(776 0)

129. Sandstone, light- to medium-light-gray, very fine to fine-grained,
micaceous, contains 45 percent quartz, 50 percent medium-gray
siltstone laminae, petroliferous from 5 ft 6 in. to 5 ft 9 in.,
below top, scattered feldspar and dark mineral grains, thin- to

thick-bedded; base gradesS....cecieececeseescsccsccsscescnssancesens 13 0
(789 0)
130. Sandstone, light-gray, fine- to medium-grained, contains 65
percent quartz, massive; base gradeS...ccccecectosacccsccsrcccans 2 3
(791 3)

131. Sandstone, medium-light-gray, fine-grained, contains 65 percent
quartz, 10 percent dark-gray silty shale laminae, thin- to thick-

bedded.sceeereeestesereecctactacsactsasectasscssscssetossccacssncnns 3 7

(794 10)
132. Sandstone, very light to light-gray, very fine to fine-grained,
contains 65 percent quartz, few scattered dark mineral grains,

few quartz granules in basal 16 ft..iiiieenoereeeeecsoescascanaaee 30 2

(825 0)

BOTTOM OF HOLE
TOTAL DEPTH 825 ft
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GEOPHYSICAL LOG
Corehole: SW-5 Date: 1/11/83 State: Viiginia County: Wise
Quadrangle: Jenkins East, Va.-Ky.  pLatitude: 37°08'47"N Longitude: 82°37'26"W
Altitude: 1,867 ft Logged Depth 825 ft ﬁrilled Depth 825 ft
Logging sSpeed: 20 ft/min (SP 30 ft/min) Naturél Gamma Time Constant: 1

High Resolution Density Time Constant: 1

inches)

High Resolution Density
Caliper

(0-450 counts per second)

Spontaneous Potential
(-20+ millivolts)

Natural Gamma
(counts per second)
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‘SW-5 continued

Corehole:
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SW-5 continued

Corehole:
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SW-5 continued

Corehole:

ENEE

a—

1<

C4—

It -

X'

1 &
0

~7

1l

b1
—

(—+

475

500

550

650 =

e

=45

163



SW-5 continued

Corehole:
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DETAIL LOG

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

Depth  High Resolution Density
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Corehole:

SW-5 continued
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SW-5 continued
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Corehole SW-6

Location: Wise County; Wise, Va., 7.5 minute quadrangle; on Burns Creek on the
north side of Stone Mountain. Accessible by unimproved road extending
from State Route 706 at approximately 0.5 mi south of Tacoma, Va.

' \

Coordinates: Latitude 36°15'06"N  Longitude 82ﬂ32'14"w

Altitude: 2,240 ft Drilled depth: 600 ft
|

Dip of strata: Ranges from 10° to 14° and averages 12° throughout corehole.
i

Date drilled: November 12, 1982 to November 29, 1982

Core description: K.J. Englund, J.C. Weber, R.E. Thomas, and J.M. Back

Unit Thickness
Number Description | (Depth)
| ft in.

|
LOWER PENNSYLVANIAN SERIES
Lee Formati%n

Middlesboro Member

1. Soil and weathered rock (casing set - no cdre recovered) ceesessees 15 0
3 (15 0)

2. Sandstone, weathered brownish-gray, fine- do medium-grained,
contains 90 percent quartz, thick-bedded td massive; base

BradeS.eserecosessseassnseosussresossssssscadecsosssssssosaseccssessos 16O 8

‘ ( 31 8)
|
3. Sandstone, white to very light gray, weathéred brownish-gray
in top 8 in., medium- to coarse-grained, cdntains 90 percent
quartz, scattered quartz pebbles and granules, abundant coal
laminae and clasts from 1 ft 3 in. to 2 ft |7 in. above base,
thick-bedded to massive; base grades......J....................... 20 8
‘ ( 52 4)
|
4. Sandstone, white to very light gray, fine- ito medium-grained,
contains 90 percent quartz, few dark-gray dilty shale laminae,
few stylolites, thick-bedded to massive; bdse gradeSeseesesesesess 19 4
‘ (71 8)
5. Sandstone, white to very light gray, medium- to coarse-grained,
contains 90 percent quartz, counglomeratic Qith abundant well
rounded quartz pebbles, coal and siderite dlasts in basal 3 ft,
thick-bedded to massive; base sharpeceeseedecessovesssssocssenenss 17 4
' ( 89 0)
6. Shale, medium-gray, silty, evenly bedded, flair fissility; base
ETAAES e sseseoesnosssessasssossessasssssssscsosssssasssssesesavsnooes 1 1
( 90 1)
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Unit Thickness
Number Description (Depth)
ft in.
7. Sandstone, light- to medium-light-gray, very fine grained,

10.

11.

12.

13.

14,

15.

16.

17.

silty, contains 45 percent quartz, 30 percent medium—-dark-
gray silty shale laminae; base gradeS.eeeceeesesrecesccscsccsssonsne 0
( 90

Shale, medium-dark-gray, silty, contains 10 percent medium-
light-gray siltstone laminae, evenly bedded; base sharp..ccceceecec.. 1
. ( 92

Sandstone, medium-light-gray, very fine grained, silty, con-—
tains 40 percent quartz, thin-bedded; base gradeS..ceseesesccsscesse 0
( 92

Shale, medium~dark-gray, silty, contains 10 percent light-
gray very fine—grained silty sandstone laminae; base grades....... 2
( 94

Sandstone, light-gray, very fine to fine-grained, contains
40 percent quartz, 5 percent medium—-gray siltstone laminae........ 0
( 95

Shale, medium-dark-gray, silty, contains 10 percent light-

gray siltstone and very fine grained sandstone laminae,

evenly bedded; base grades.cececesesseecceccscoccssorsencsssccnonns 4
(100

Sandstone, light-gray, fine—grained, micaceous, contains 55
percent quartz, thick-bedded; base sharpeeccseccescecceccsescccnnss 0
(100

Shale, medium—-dark-gray, silty, contains 10 percent light-
gray siltstone laminae; base Sharpe.ieccesccsecossssssesesscssansans 0
(101

Sandstone, light-gray, fine-grained, micaceous, contains 65

percent quartz, 5 percent medium-light-gray siltstone

laminae, abundant large angular medium—-dark-gray shale clasts

in basal 3 ft 9 in., thin- to thick-bedded; base sharpeseesecessecss 17
(119

Siltstone, medium—-dark-gray, contains 10 percent light-gray
very fine grained sandstone laminae and beds, thin and evenly

bedded...-...........-.........................................'.. O

(119

Sandstone, very light gray, fine- to medium—-grained, contains
90 percent quartz, 5 percent medium—gray siltstone laminae,
scattered siderite clasts 1 ft 10 in. above base, crossbedded,

thick-bedded to massive; base SharpPiesiessecccsscsssesssossccncacess 6
(125
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Unit Thickness
Number Description (Depth)
ft in.
18. Shale, dark-gray, carbonaceous, silty, contains 5 percent
light-gray very fine grained sandstone laminae, fissile;
base Sharpeeeeeeeeeeeseeecscenscsosesssssosssnesossssscsosssnsscsnna 5 1
(131 0)

19.

20.

21.

22,

23.

24,

25.

26.

27.

Sandstone, very light gray to white, coarse

—grained, contains

90 percent quartz, conglomeratic with abundant well rounded

quartz pebbles up to 0.25 in. in diameter,

base gradeS..ccccecceces 7
(138

Sandstone, very light gray, medium— to coarse-grained, sparsely
micaceous, contains 65 percent quartz, 5 percent dark-gray silty
shale laminae, very few scattered well rounded white quartz pebbles

3 ft 6 in. above base,
thick-bedded to massive; base sharp........

scattered dark mineral grains, crossbedded,

o000 0000000000000 00000 9

(147

Conglomerate, white to very light gray, contains well rounded

white quartz pebbles mostly 0.5 in. in diameter,

medium-

grained quartzose sandstone matrix; base sharp..c.sicececccececccess 0

Sandstone, white to very light gray, fine-
contains 90 percent quartz, scattered dark
scattered stylolites, thick-bedded to massi

(148

'to medium—-grained,

mineral grains,

ve; base sharp.......... 8
(157

Sandstone, medium-gray, fine- to medium-grained, micaceous,

contains 45 percent quartz, abundant plant
coal clasts; base sharpeceecesas. cieessnaes

Sandstone, medium-light-gray, fine-grained,

fragments and
® © 8 % 5 & 0 0 00 O OB S S D SCC S e O

(157

| micaceous, contains

50 percent quartz, contorted bedding near Hase; base grades....... 1

Sandstone, light-gray, fine- to medium-grai
percent quartz, abundant well rounded white
scattered coal and siderite clasts at base;

|
Sandstone, light-gray, fine-grained, micacdous, contains 60

percent quartz, 10 percent dark-gray shale
10 in. to 1 ft 6 in. below top; base sharp.,

Conglomerate, 'very light gray, contains wel
quartz pebbles up to 1l in. in diameter and
siderite clasts, coarse-grained quartzose s
base gradesS.eeeeeesesscecessescsessssascscns

170

(159
ned, contains 90
quartz pebbles,
base sharp «cceceeenenns 1
(160
laminae from
ceecseescessssesssannne 5
(166
1 rounded white
well rounded
andstone matrix;
® 0 % 0 0 9 * 20 0 " ° 8 "B P Ot e e 0
(166
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Unit Thickness
Number Description (Depth)
ft in.
28. Sandstone, very light gray, mottled brownish-gray in top
6 in., fine-grained, contains 90 percent quartz, 5 percent
dark-gray silty shale laminae, conglomeratic with scattered
well rounded white quartz pebbles mostly 0.5 in. in diameter;
base ZradeS.eicececcecsesrsosescsesessssssossscacscossccsssnsssssnssses 10 11
(177 10)
29. Sandstone, very light gray, medium— to coarse-grained,
contains 90 percent quartz, very conglomeratic with
abundant well rounded white quartz pebbles up to 1 in.
in diameter, few scattered dark mineral grains; base gradeS.:e.ce... 3 1
(180 11)
30. Sandstone, very light gray, fine- to medium-grained, con-
tains 90 percent quartz, few dark mineral grains, few
well rounded white quartz pebbles, few stylolites; base
ETAA@S e sesveeesesosersasesssesosssssssessssosssssosssssnssecssscsossensss 1 10
(182 9)
31. Conglomerate, very light gray, contains well rounded white
quartz pebbles up to |l in. in diameter, few scattered
siderite and coal clasts, medium—-grained quartzose sandstone
matrix; base ZradeS.cecsecscescessssssssssasnsccsssosnocsns ceeeness 11 8
(194 5)
32. Sandstone, very light gray, fine- to medium-grained, contains
90 percent quartz, few scattered dark mineral grains, few
well rounded white quartz pebbles, few stylolites; base sharp
ANA UNBVEN. s v s s osoesosocsssoseseasssnessacsssssssssassnssoenssssssanses 7 9
(202 2)
33. Shale, medium—dark-gray, slightly silty, fissile; base sharp...... 0 5
(202 7)
34. Sandstone, light-gray, medium-grained, countains 90 percent
quartz, abundant angular shale clasts, base sharp and irregular... 0 2.5
(202 9.5)
Pocahontas Formation
35. Siltstone, medium-gray, sandy in basal 1 ft, argillaceous in top
1 ft, contains 10 percent medium-dark—-gray shale laminae,
normally graded, cross—laminated; base gradeS...cicsececeecccsocss 4 4,5
(207 2)
36. Sandstone, medium-gray, very fine to fine-grained, micaceous,
contains 40 percent quartz, 10 percent medium-grav siltstone
laminae in basal 1 ft 6 in., abundant dark mineral grains,
thin- to thick—-bedded; base Sharp.ce.cciessesressessrsscccsscnsasoe 3 2.5
(210 4.5)
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Unit \ Thickness
Number Description ! (Depth)
: ft in.
|
37. Shale, medium—dark-gray, slightly silty, contains 20 percent
light-gray very fine grained silty sandstone laminae in
basal 8 in., cross—laminated, fissSilE..ieeesossssessoassnsssncssss 3 7.5
(214 0)
38. Sandstone, medium-gray, mottled brownish-gray at base, very
fine to fine-grained, micaceous, contains 45 percent
quartz, 5 percent dark-gray silty shale laminae in basal
8 in., thin- to thick-bedded; base sharp and uneven.....seesssosse 3 2
(217 2)
39. Shale, medium—dark-gray, poor fissility; baie gradesS.ssiecssanssnss 1 4
\ (218 6)
40. Shale, medium~gray, slightly silty in top 1 |ft, few rootlets,
poor fissility; base gradesS....cuieisessocscccsessssosensssrsnsansens 5 1
(223 7)
41. Siltstone, medium-light-gray, finely micace&us, contains
10 percent dark-gray shale laminae in basal |6 ft, some
contorted bedding, non-fissile; base sharp.siesscsesssesscsasssnes 12 2
' (235 9)
42, Shale, medium—-dark—- to dark-gray contains 10 percent
medium—light-gray siltstone laminae, fair fissility;
base SharD..iiee it ieeenieesosuesossesossososossesssnssocsasssscsss 0 4
(236 1)
43, Siderite, brownish—gray...cesesessessessoncsosanssssstsocsssnssssnns 0 2
(236 3)
44, Shale, medium—-dark- to dark-gray, slightly silty, fair
fissility; base SharpPessssessessssessesssssssssscscssssesnssssssnane 0 4
(236 7)
45, Sandstone, light- to medium—-light-gray, very fine grained,
micaceous, silty, contains 50 percent quartz, 30 percent
dark-gray shale laminae and beds up to 2 in. thick, few
plant fragments, irregularly bedded; base grades...eeeeeeceeoeeses 15 6
(252 1)
46. Shale, medium—-dark- to dark-gray, poor fissility..ieeseeesecssscss 0 10.5
(252 11.5)
47. Coal, Pocahontas No. 1 coal bed, mostly bright attrituS.iecsesesssss 1 0
(253 11.5)
48, Sandstone, medium-light-gray, very fine grained, micaceous,
silty, contains 40 percent quartz, 10 percedt medium—~dark-
gray shale laminae in basal 5 in., scattered rootlets;
base gradesS..eeeeeseesessossosesossssssssssssssssssssssssssasesens 2 2
i (256 1.5)
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Unit Thickness
Number Description (Depth)

ft in.

49. Sandstone, medium-light-gray, very fine grained, micaceous,
contains 65 percent quartz, few scattered rootlets,
scattered dark mineral grains, few small-scale slump
structures and siderite clasts at base, thin- to thick-
bedded; base sharp and irregular..ccccececeetcscesecscscascscancnns 1 1
(257 2.5)

50. Sandstone, light- to medium—-light-gray, very fine grained,
contains 65 percent quartz, few medium—-gray siltstone
laminae, scattered dark mineral grains, few small-scale
slump structures, cross—-bedded..c.cvereeertressccaseeccscsscssansans 4 2.5
(261 5)

51. Sandstone, medium-light-gray, very fine to fine-grained,
micaceous, contains 65 percent quartz, 10 percent medium—-gray
siltstone laminae, 40 percent dark-gray shale beds up to 1.5
in. thick in basal 2 ft 11 in., thin- to thick-bedded; base

=] = 5 o J O 11 11

(276 4)
52. Coal, Squire Jim (?) coal bed, mostly bright attritus,
includes 2 in. thick shale parting 5 in. above base@...ceeeeececens 1 1
(277 5)
53. Underclay, medium-dark- to dark-gray, mottled brownish-gray,
very silty, finely micaceous, scattered rootlets; base grades..... 1 3
(278 8)
54, Sandstone, light- to medium-light-gray, very fine grained,
silty, micaceous, contains 50 percent quartz, scattered dark
mineral grains; base SharPeceeeeceeceeecorsesrssssacsecescssssascsscnns 3 3
(281 11)
UPPER MISSISSIPPIAN AND LOWER PENNSYLVANIAN SERIES
Bluestone Formation
Upper member
55. Shale, medium—-light- to medium-gray, mottled greenish-gray,
contains 20 percent light-greenish-gray very fine grained
sandstone laminate and beds in top 10 in., poorly bedded......... 2 5
(284 4)
56. Shale, greenish-gray, mottled reddish-gray in top 1.5 in., very
S11EY At DBSECeeesecvseensocassssasssasssssssssssssasesssssscssasocnss 1 11
(286 3)
57. Siltstone, medium-light-gray, mottled greenish-gray,
calcareous, few limestone nodules; base gradeS...ceeececesvesccenes 0 5.5
(286 8.5)
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Unit ! Thickness
Number Description (Depth)
ft in.
58. Sandstone, greenish-gray to dark-greenish-gray, very fine
grained, micaceous, contains 40 percent quath, 15 percent
siltstone laminae; base SharpPeeeesiecsceessedocsesssscsscscnsscssacess 2 0.5
(288 9)
59. Shale, olive-gray, mottled reddish-gray, slightly silty, few
slickensided surfaces, poor fissility, base | sharp and uneven..... 8 0
(296 9)
60. Shale, dark-greenish-gray, very silty; base sharp and uneven...... 0 8
‘ (297 5)
61. Shale, dark-greenish-gray, mottled reddish—gray from 2 ft 3 in. to
3 ft 6 in. above base, slightly silty in top 2 ft, contains
30 percent light-gray very fine grained sandstone laminae
in top 1 ft, few calcite filled fractureS.eicceesssessessacssasess 7 8
| (305 1)
Bluestone Formation
Bramwell Member
62. Siltstone, dark—greenish-gray, few light—gr‘y very fine
grained sandstone laminae, thick-bedded; baie sharpeeeceesssseecces 1 3.5
(306 4.5)
63. Shale, medium-gray, mottled greenish-gray in top ! ft 3 in.,
few slickensided surfaces, fissile; base ShArp..ceececcessccsaans 5 8.5
| (312 1)
64. Siltstone, medium-greenish-gray, very sandy, contains 50
percent light-gray very fine-grained calcareous sandstone
laminae in top 9 in., 15 percent medium-dark-gray shale
laminae, fair fissility; base Sharpe.cscessncescoscsassaccscsancas 7 3
(319 4)
65. Sandstone, light-gray, very fine grained, silty, calcareous,
micaceous, contains 40 percent quartz, abundant dark mineral
grains, 15 percent medium-dark-gray silty shale laminae,
thin and irregularly bedded, some contorted, bedding in basal
5 in.; base ShaArPeceeecesssessacsesssssnsasposnssssnsssnsasssansse 6 1
(325 S)
66. Shale, medium-dark—- to dark—-gray, mottled greenish-gray in
top 1 ft 10 in., mottled brownish-gray and silty from 1 ft
10 in. to 3 ft 4 in. below top, contains abundant pelecypods
and ostracodes, abundant limestone nodules in basal S5 ft;
base ZradeS.eieecsseesessensssosscososcsnssoassssassssassnssnsssses 9 4
(334 9)
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Unit Thickness
Number Description (Depth)

ft in.

Bluestone Formation
Red member

67. Siltstone, dark-greenish-gray, micaceous, slightly sandy,

calcareous, thin- to thick-bedded; base gradeS...ceecececeescscccs 1 5
(336 2)

68. Shale, dark-greenish-gray, mottled reddish-gray, silty in
top 3 in.; base SharPesecssscseeccsssssnenss sesseseesesssssssansnn 3 4
(339 6)
69. Siltstone, dark-greenish-gray, sandy at base.ceceecceccoccss cececosss 1 2
(340 8)

70. Sandstone, medium-greenish-gray, silty, calcareous, con-
tains 40 percent quartz, few limestone nodules, thin- to

thick-bedded, base sharp and irregular...... cecssresessesssresssan 5 2
(345 10)
71. Shale, medium—-dark-gray, mottled reddish-gray, silty at
base; irregularly bedded, poor fissility; base grades.......cecee. 5 2
(351 0)

72. Sandstone, medium-greenish-gray, very fine to fine-grained,
micaceous, contains 40 percent quartz, abundant dark

mineral grains, thick-bedded....ceccoeeeeoscccesocsscasosssscassnns 0 9

(351 9)

73. Mudstone, reddish-gray, plastic, poor fissility; base grades...... 8 0
(359 9)

74. Mudstone, grayish-red, mottled greenish-gray, silty in basal
2 ft, thick-bedded, poor fissility; base gradeS..eeecesesceccccsss 3 10

(363 7)
75. Siltstone, medium-greenish-gray, slightly calcareous,
argillaceous; base grades...... ceesens cosesesvesesanss cecsrrssnnee 2 7
(366 2)
76. Sandstone, greenish-gray, very fine to fine-grained, micaceous,
contains 40 percent quartz, 10 percent medium—-dark-gray shale
laminae and beds up to 6 in. thick, scattered subangular medium-
dark-gray shale clasts from 24 ft to 25 ft 4 in. below top, thin-
to thick-bedded; base grades abruptly.....cceeeeesveosccoscsasscenes 25 4
(391 6)
77. Sandstone, medium-gray, mottled greenish-gray, micaceous, contains
60 percent quartz, 10 percent dark-gray shale laminae; base sharp.. 11 0
(402 6)
78. Siltstone, dark-greenish-gray, contains 10 percent dark-gray
shale and light-gray very fine grained sandstone beds up to
3.5 in. thick, thick-bedded; base sSharpPecsecsscsesssesscssssasanns 3 4
(405 10)
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Unit - Thickness
Number Description (Depth)
ft in.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

Shale, reddish-gray, mottled greenish-gray, thick-bedded,
fair fissility; base ShaAIDeeceesssresrescssabosccsssscscsesossosoes 9
(415

Siltstone, medium—-greenish-gray, argillaceous to sandy,
thick—bedded; base gradeS..cceccsecrsesscesorsrstecasasosrscccaccccnncnne 5
(420

Shale, dark-greenish—gray, mottled reddish-gray from 5 ft

6 in. below top to base, slightly calcareous, few slickensided
surfaces, scattered limestone nodules, mostly

evenly bedded, fair fissility; base gradeSe.seceeceecesceccceccesse 10

(431

Sandstone, greenish—-gray to medium—-greenish-gray, mottled

reddish-gray, very fine to fine-grained, calcareous,

micaceous, silty in top 6 in., contains 45 percent quartz,

thin- to thick-bedded; base Sharp.cicscesrecdececcsssscecccccsonne S
(437

Shale, reddish—-gray, mottled greenish-gray iA part,

scattered limestone nodules in basal 7 in., few calcite

filled fractures, thin- to thick-bedded, poor fissility;

base gradeSececscecserscocesrscrcoesasrsescsccscdrsoscsoscssessascesnces 10
‘ (447

Siltstone, dark-greenish-gray, mottled reddiih—gray,
argillaceous, few limestone NoOduleS..cceecsoacccccsvssccssorsacccce 2
(449

Sandstone, dark-greenish—-gray, very fine to fine-grained,
slightly calcareous, contains 40 percent quartz, 30 percent
greenish-gray siltstone laminae, abundant limestone nodules

in basalsin.’ thin-bedded'.l........'...l.l'....'..llll.l.l..'ll 2
(451

Shale, greenish-gray, mottled reddish-gray, evenly bedded,
fissile; base gradeSc.ceeeccerscercersencccccrdececccconsscccccecssos 2
(453

Shale, grayish-red, mottled yellowish—gray from 4 ft to
5 ft below top, scattered limestone nodules in basal 11 in.,

evenly bedded; base gradeS.cceecececcecsccecdecsercoscacsoscccnscses 7
(460

Shale, grayish-red, mottled greenish-gray, few limestone
nodules 3 ft 7 in. below top, evenly bedded, fissile;

baSe gl‘ades abruptly-o.-....---.........................-.....n... 6
(467
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Unit Thickness
Number Description (Depth)

ft in.

89. Sandstone, medium-gray, mottled greenish-gray, very fine to
fine-grained, contains 40 percent quartz, thin-bedded; base

Sharcho'o;'oo-oc'o-toocoo'occcoctcccooOc't'oQ-o-'.co'»oootoc'.nct 4 4

(471 5)
90. Shale, grayish-red, mottled greenish-gray in top 4 in.,
evenly bedded, fissile; base gradeS.ccescesecsscsscssscccssanssses 11 8
(483 1)
91. Sandstone, medium-greenish-gray, mottled grayish-red in
part, very fine grained, abundant grayish-red shale and
silty shale clasts; base gradeS.cececccesosccsscnssessassanosssssssns 4 4
(487 5)
92. Sandstone, light-gray to light-greenish-gray, very fine
to fine-grained, sparsely micaceous, contains 40 percent
quartz; base Sharp“l‘b“‘l..b.‘.b...b.b.'l..l.'.ll.‘.b.‘.l..l..‘. 29 7
(517 0)
93. Shale, grayish-red, mottled greenish-gray in top 5 in.,
evenly bedded; base ZradeS..cesecccacascassasrasesssanssssnssoscans 2 8
. (519 8)
94, Shale, greenish-gray, faintly bedded, poor fissility;
base grades..“.l.."'O.....O...“l..l‘...‘..'..‘.....“““‘.'." 4 8
(524 4)
95. Shale, black, very carbonaceous, grades to impure coal in
top 11 in., fair fissility; base gradeS.ccceeccccescsscasscsscsoscs 1 0
(525 4)
96. Underclay, medium-dark-gray, plastic, abundant rootlets;
base grades....l........'..'..........‘.I“.‘...QOQ.‘.....'..'..‘. 1 4
(526 8)
97. Siltstone, medium-gray, few rootlets, faintly bedded;
base grades....l..’.".....Q..'..................O'.“.O..O‘.O..Q. 1 4
(528 0)
98. Sandstone, light-greenish-gray, very fine to fine-grained,
contains 40 percent quartz, few rootlets in top 1 ft,
few shale clasts in basal 1 ft 6 in.; base sharPessccscesscccccces 27 5
(555 5)
99. Shale, greenish-gray, silty, contains 10 percent light-
greenish-gray very fine grained sandstone laminae, evenly
bedded; base Sharp..'.'...".'.....‘.....‘...'.....0........'.".. O 6
(555 11)
100. Sandstone, light-greenish-gray, very fine to fine-grained,
contains 40 percent quartz, thin-bedded; base sharPecececcscecacess 6 5
(562 4)
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Unit j Thickness
! (Depth)

Number Description
ft in.
101. Shale, dark-greenish-gray, evenly bedded, fissile; base grades.... 3 3
(565 7
102. Shale, dark-greenish-gray, contains 20 percent light-gray )
very fine grained sandstone laminae, evenly bedded;
base grades..cccececccecescecccceccccccecscosscenss tecesecascccnss 2 10
(568 5)
103. Sandstone, light-gray, very fine to fine-grained, contains
40 percent quartz, 10 percent dark-greenish-gray siltstone
laminae, burrowed, thin and lenticularly bedded, flaser-bedded;
base ShaATPeeseeeceessosssssesscsssssossssssjossssannsssssasssssnass 21 10
(590 3)
104, Sandstone, light-gray, very fine to fine-grained, contains
40 percent quartz, 20 percent dark-greenish-gray siltstone
laminae, few siderite clasts, thin- to thick-bedded,
partly lenticular bedded...ceceeececece. cecolescccns sessee sesscccces 9 9
(600 0)

BOTTOM OF HOLE
TOTAL DEPTH 6OF ft
\
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GEQPHYSICAL LOG
Corehole: SW-6 Date: 11/29/82 State: Virginia County: Wise
Quadrangle: Wise, Va, Latitude: 36°15'06"N  Longitude: 82°32'14"W
Altitude: 2,240 ft  Logged Depth: 598 ft  Drilled Depth: 600 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-6 continued

Corehole:
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SW~-6 continued

Corehole:
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DETAIL LOG

Corehole: SW-6 Logging Speed: 5 ft/min Time Constant: 1

Degth High Resolution Density
(ft) (0-450 counts per second) 0
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Corehole: SW-6 continued
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Corehole SW-7
Location: Scott County; Fort Blackmore, Va., 7.5 minute quadrangle; near the
head of Big Oak Branch, 0.2 mi northwest of Laney Cemetery. Accessible
by gravel road extending southwestward from State Route 619.
Coordinates: Latitude 36°51'17"N  Longitude 82°36'29"W
Altitude: 3,270 ft Drilled depth: 765 ft

Dip of strata: Ranges from 8° to 12° to depth of 555 ft, decreases to 5° to base
of corehole.

Date drilled: November 10, 1982 to November 22, 1982

Core description: K.J. Englund, J.C. Weber, R.E. Thomas, and J.M. Back

Unit Thickness
Number Description (Depth)
ft in.

LOWER PENNSYLVANIAN SERIES
Lee Formation
Middlesboro Member

1. Soil and weathered rock (casing set — no core recovered).esssecsoso 20 0
(20 0)

2. Sandstone, light-gray, fine-grained, very micaceous, silty in
basal 3 ft, contains 45 percent quartz, 10 percent dark-gray
shale laminae, abundant dark and light mineral grains, thin

and evenly bedded; base Sharp.seeeeciercerseteiersensaonssosnsaansss 2 1

(22 1)

3. Shale, medium-gray, evenly bedded; base grades abruptly......co... 0 2
(22 3)

4. Sandstone, medium-gray, fine-grained, very micaceous, contains
40 percent quartz, 10 percent shale laminae, abundant dark and

light mineral grains, thin and evenly bedded; base sharp.......... 6 3

(28 6)

5. Shale, medium-gray, evenly bedded, fissile; base grades...c.oeeesn 0 2
(28 8)

6. Sandstone, light-gray, very fine to fine-grained, very
micaceous, contains 40 percent quartz, 20 percent medium-gray

shale laminae; base gradeSieeeeerseteirsersnsonsoseesenssnsesssncan 0 5

(29 1)

7. Shale, medium—-gray, evenly bedded, fissile; base sharpec.cecees... 0 6
(29 7)



|
|

Number Description I (Depth)
|

Unit Thickness
ft in.
8. Sandstone, light-gray, fine-grained, micaceous, contains
40 percent quartz, 5 percent medium-dark-gray shale laminae,
cross-laminated, thin—bedded................1..................... 0 7
(30 2)
9. Shale, medium-gray, silty in top 4 in., evenly bedded,
fissile; base gradeS..ceesesceesvssevcsssssodesssssanssnsasasssnns 7 11
(38 1)
10. Shale, medium-gray, silty, contains 15 percent light-gray
siltstone laminae, slightly burrowed, cross—laminated,
evenly bedded, fiS5il@.iuisuieeeseosensrsssssonroassasssesessssssnsons 0 5
| (38 6)
11. Shale, medium- to medium-dark-gray, slightly}silty in basal
3 £t 10 in., scattered well preserved plant Qinnules and
stems, evenly bedded, fissile; base gradeS...eescesescescsosceasss 7 4
(45 10)
12. Siltstone, medium-gray, micaceous, thin-bedded, poor
fissility; base gradeS..ceeeeeesessessssasansosssnnnsescansnoonsses 1 8
(47 6)
13. Sandstone, medium-light-gray, very fine to fine-grained,
contains 40 percent quartz, 5 percent medium—-gray siltstone
laminae, thin-bedded; base SharpPececesssesesoscosossesosossssocsos 2 4
(49 10)
14, Shale, medium-gray, silty, contains 10 perceqt very fine to
fine-grained sandstone laminae, evenly bedded, poor fissility;
DASE EradeSsceeeeccssssseasoscsesssssanesosossnssssosssasasesncnsoss 6 9
! (56 7)
|
15. Sandstone, medium-light-gray, very fine to fine-grained,
contains 40 percent quartz, thin-bedded..iievieseeeceecennnasoenss 0 5.5
(57 0.5)
16. Shale, medium—gray, silty, contains 10 percedt light-gray
very fine grained sandstone laminae, evenly bedded, poor
fissility; base gradeS.eeereecesceeecsvsssvssnssssecosanssssssssonsass 1 9.5
(58 10)
17. Sandstone, light- to medium-light-gray, very fine to
fine-grained, contains 40 percent quartz, 20 percent
medium~gray silty shale laminae, few small-scale slump
Structures; base ZradeS..seeceesetesssassssssscssssssssssssssssssees U 7
(59 5)
18. Shale, medium—gray, silty, evenly bedded, poor fissility;
base Sharp and UNEVEN. ceveesovssssessvssossssionssssssssssansssonss 0 3
(59 8)
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Unit Thickness
Number Description (Depth)

ft in.

19. Sandstone, light- to medium-light-gray, very fine grained,
micaceous, contains 40 percent quartz, 20 percent medium-
gray silty shale laminae, thin-bedded; base grades abruptly....... 0 5.5

20. Shale, medium-gray, silty, contains 40 percent light-gray
very fine grained sandstone laminae, scattered small-
scale slump structures, evenly bedded, poor fissility;

base Sharp...‘.l.‘....'.....0.0.........000.........0....'.....l.. 0 8.5
(60 10)
21. Siltstone, medium— to medium—dark-gray, siderite nodule at
base, lenticularly bedded, non-fissile; base gradeS.ieeecececevesoes 0 11
(61 9)

22. Sandstone, light-gray, very fine to fine-grained, contains
40 percent quartz, 10 percent medium-dark-gray silty shale
laminae, few small scale slump structures in top 3 in.,

cross—laminated, thin-bedded; base gradeS.ceesseeeccscosascsscoacnss 0 11.5
(62 8.5)
23. Shale, medium-gray, silty, few small-scale slump structures,
evenly bedded, fair fissility; base gradesS...eeeecssessocscsssesss 0 6
(63 2.5)

24, Sandstone, light-gray, very fine to fine-grained, micaceous,
contains 40 percent quartz, 10 percent medium—-gray silt-

stone laminae, cross—laminated, thin-bedded; base sharp.ceceeecees 0 8.5
(63 11)
25. Shale, medium-gray, silty, few siderite nodules, evenly
bedded, fair fissility; base SharP.ieesseesceercoessscasssossccnsss 0 4
(64 3)

26. Shale, medium—-gray, silty, contains 20 percent light-gray
very fine grained sandstone beds, evenly bedded, poor

fissility; base grades.....0.0'.........l.l..............‘........ 3 1
(67 4)

27. Sandstone, light- to medium-light-gray, very fine to fine-
grained, contains 40 percent quartz, 20 percent medium-dark-
gray shale beds, sandstone dike extending across bedding
2 in. above base, thin-bedded; base sharpeescesssrseseecscessssnces 1 6
(68 10)

28, Siltstone, medium-light- to medium-gray, contains 20 percent
light-gray very fine grained sandstone beds, few siderite
nodules, small-scale slump structures, irregularly bedded with
a sandstone dike extending from 2 ft 1l in. to 3 £t 3 in. below

tOp; base ZradeSeeeeeseeesessesessnocoseasrecosnsosssocosscsossossases 7
(76

O N
e e
w
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Unit Thickness
Number Description \ (Depth)
‘ ft in.
29. Shale, medium-gray, silty, contains 5 percent light-gray
very fine grained sandstone beds, scattered siderite
nodules, evenly bedded; base grades abruptly........covvenennannen 3 1.5
i (79 2)
30. Sandstone, light-gray, very fine to fine-grained, contains
40 percent quartz, few large dark-gray shale clasts, thin
and irregularly bedded; base gradeS..ceceeehesseersnesansnnecsnans 0 4
(79 6)
31. Siltstone, medium-gray, contains 5 percent light-gray very
fine grained sandstone lenses, scattered siderite nodules
up to 1 in. in diameter, thin and unevenly bedded, non-
1 < 0 - T T 2 0
(81 6)
32. Shale, medium-gray, contains 10 percent light-gray very
fine grained sandstone laminae and beds, evenly bedded,
s == T 1 =Y T Ceeeseann 0 10
(82 4)
|
33. Shale, medium-gray, contains 40 percent light-gray fine
grained sandstone beds, few siderite nodules and shale
clasts, irregularly bedded; base uneveN:.ceiuseeteiseatetosnsnsnas 1 0
(83 4)
34. Coal clast, mOStly VItrain.eecieseeosesonsonnsnoaroscascsnnnssanosas 0 1
(83 5)
35. Sandstone, light-gray, fine- to medium-grained, contains 65
percent quartz, scattered coal laminae and shale clasts, well
rounded siderite and coal clasts up to 5 in. thick in basal
4 in., thick-bedded; base sSharp.eeicererechecssorrrrseirosssroannss 3 3
’ (86 8)
36. Sandstone, light-gray, very fine grained, contains 50 percent
quartz, 40 percent medium-dark-gray shale beds, cross-
laminated, flaser bedded; base sharpecceceenecessicocersssnasnonsas 1 10
(88 6)
37. Sandstone, light-gray, fine-grained, contaipns 50 percent
quartz, scattered siderite and medium-gray shale clasts;
DASE SHATPeeserosesvesossossranscsasessacsafsonassasnsssnsassssssnssns 0 4
(88 10)
38. Sandstone, light-gray, very fine grained, contains 45 percent
quartz, 30 percent medium-dark-gray shale laminae and beds, cross-
laminated, flaser-bedded.eecereerrererecosefiesonsscocssonssnasnnnns 1 10
(90 8)
39. Sandstone, light-gray, fine-grained, contains 50 percent
quartz, abundant medium-dark-gray shale clasts; base sharp........ 0 3
(90 11)
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Unit Thickness
Number Description (Depth)

ft in.

40. Sandstone, medium-light-gray, very fine grained, contains
45 percent quartz, 40 percent medium-dark-gray shale laminae
and beds, cross-laminated, flaser-bedded, thin and evenly bedded;
L =TT 2 = of o T 1 2
(92 1)

41. Sandstone, light-gray, very fine to fine-grained, contains
50 perceat quartz, 15 percent medium—-dark-gray shale laminae,
0.5 in. siderite nodule 2 in. below top, scattered coal
laminae in basal 4 in., thin-bedded, partly flaser-bedded;
DaSE ShArDeeeeervoesseessorerossosassesssosnssssnsesssnssnosssnnass 1 7
(93 8)

42. Sandstone, medium-light-gray, very fine grained, contains
45 percent medium—-dark-gray shale beds, flaser-bedded;
base grades abruptly.ceeeeeeitinsnrerenorenetansssesonannnsosscans 0 7
(94 3)

43. Sandstone, light-gray, very fine to fine-grained, contains
40 percent quartz, 30 percent medium-dark-gray shale laminae,
0.5 in. siderite nodule 2 in. below top, flaser-bedded...eccvevs.s 4 7
(98 10)

44. Sandstone, very light to light- gray, fine— to medium—-grained,
contains 65 percent quartz, abundant coal laminae and siderite
clasts in basal 7 in., thin- to thick-bedded; base sharp.¢eeven.s. 1 10
(100 8)

45. Shale, medium~-dark-gray, contains 30 percent light-gray
fine-grained sandstone beds up to 0.5 in. thick, evenly
bedded; base Sharp.eeesreerenretiereenetieetsveseonssansssnassnnasas 2 11
(103 7)

46. Sandstone, very light gray, fine- to medium—-grained, contains
65 percent quartz, abundant siderite clasts, thick-bedded;

DASE SHATDeveseveroserenesansossnsssssssssocsosoansonosssooenssssas 0 9
(104 4)
47. Shale, medium-dark- to dark-gray, contains 30 percent light-
gray sandstone beds up to 3 in. thick, flaser-bedded; base grades. 4 9
(109 1)

48. Sandstone, very light gray, fine-grained, contains 90 percent
quartz, 10 percent dark-gray shale laminae, few siderite

nodules in top 9 in.; base Sharpiieereieterericereersectnssenscanns 1 11
(111 0)

49. Shale, medium—-dark-gray, dark-gray in basal 5 ft, silty,
contains 10 percent medium-light-gray siltstone laminae,
few siderite nodules, slightly burrowed, evenly bedded;
18811l eunuesaeonsossasssonsueesosnnosessosasonenssssasnossssnnnss 16 2
(127 2)
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i
i Thickness
\

Unit
Number Description {(Depth)
ft in.
50. Coal, Upper split of Cove Creek coal bed (thickness-1 ft 6 in.)

51.

52.

53.

54.

55.

56.

57.

58.

50a. Coal, mostly bright attritus, scattered vitrain bands....... 0

| (127
|
S0b. Shale, dark-gray, CaArbONaCEOUS e e seeetoresososssanossoosossss 0
(127
50c. Coal, mostly bright attritus, scattered vitrain bands
few fusain laminae in basal 2.5 in., few pyrite lenses
1 in. 3DOVE DASEtttvrnternrensoesonasbonstanessesneasasonsas 1
(128
|
Underclay, medium-gray, mottled brownish—griy, very silty,
very carbonaceous in top 2 in., few coal laminae in top 2 in.,
abundant rootlets; base gradesS...ceveevietteiecetrronsstoncecaranes 3
(132

Siltstone, medium-gray, contains 20 percent |light-gray
very fine grained sandstone beds, thin-bedded, poor
fissility, few rootlets; base gradeSeecertesitsesosecssoeccsnanossans 1

‘ (133
Shale, medium-dark- to dark-gray, contains 20 percent light-—
gray very fine grained sandstone beds, eveniy bedded; base
Sharp--.............................-.-.-..o............. ooooo e 2
i (136
Sandstone, light- to medium-light-gray, very fine grained,
contains 40 percent quartz, 5 percent shaleilaminae, cross-
laminated, thin-bedded; base gradesS.eeeseerivessensscaronnas ceaenn 0
(136
Shale, dark-gray, contains 10 percent light;gray very fine
grained sandstone laminae, evenly bedded...veieeveinernisennerenes 0
(137
Sandstone, light-gray, very fine grained, contains 40 per-
cent quartz, 5 percent medium—dark-gray shale laminae, cross-
laminated, thin-bedded; base gradesS.e:ciseirernstioaarnionnasancns 0
(137
Shale, dark-gray, carbonaceous, contains 15| percent light-gray
very fine to fine-grained sandstone laminae in top 9 in., very
plastic in basal 4 in., evenly bedded, fissile in top
1 £ 7 IMe seauesneonsssnasasnsenosoosnssssssnsssasstosassussssassssnss 1
(139

Coal, Lower split of Cove Creek coal bed, dull to bright

attritus, few thick vitrain bandsSecceceietiateirtorirsrrerertsococosens 0
(140

190
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Unit Thickness
Number Description (Depth)

ft in.

59. Sandstone, medium-gray, mottled brownish-gray, very fine to
fine-grained, very micaceous, contains 60 percent quartz,
abundant rootlets, grades to medium-grained at base; base
= o= Y Y e 4 1.5

60. Sandstone, white to very light gray, fine— to medium-grained,
contains 65 percent quartz, scattered medium—gray siltstone

laminae, thick-bedded; base gradesS...ceeeeeesreersnsenscoananncanns 2 9
: (147 3)
6l. Siltstone, medium-gray, slightly sandy, thin and evenly A
bedded, fair fissility; base gradesS.:cieeeroioreresrocssnsennns ‘o 0 3.5
(147 6.5)

62. Sandstone, white to very light gray, contains 65 percent
quartz, 5 percent medium-gray micaceous siltstone laminae;

base grades abruptly.eeeee et eirneteenestecanonssasstsnnnssessanns 2 6
(150 0.5)
63. Siltstone, medium—gray, thin-bedded, poor fissility; base
=Y - oo S 0 8.5
(150 9

64. Sandstone, light-gray, fine-grained, contains 65 percent
quartz, 5 percent medium—-gray micaceous siltstone laminae,

silty in basal 2 in.; base sharpeseeeeerieceeiocecarssssnssssscanes 1 6
(152 3)
65. Sandstone, white, medium-grained, contains 90 percent quartz,
few styolites, cross bedded, massive; base grades....eieievesesess 43 3
(195 6)

66. Sandstone, white, coarse-grained, contains 90 percent quartz,
scattered well rounded white quartz pebbles mostly from 0.25
in. to 0.5 in. in diameter, abundant siderite and coal clasts

in basal 6 in., scattered stylolites, massive; base sharp......... 30 6

(226 0)

67. Shale, medium-dark-gray, evenly bedded, fissile.ssicsvriernnnssnes 0 7
(226 7)

68. Coal, Upper split Little Fire Creek (?) coal bed (thickness-1 ft 2 in.)

68a. Coal, mostly bright attritus, few thin vitrain bands........ 0 4
(226 11)
68b. Coal, mostly bright attrituS.cieeseesesereonacssossnoosonsas 0 1
(227 0)
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|
Unit i Thickness
Number Description i (Depth)
ft in.
68c. Coal, dull to bright attritus, few pyrite lenses
up to 0.125 in. thickeovevierennnnnn, beoseonessososansaanase 0 7
(227 7)
68d. Coal, bright attritus, few small pyri&e nodules.vsveereenss 0 2
‘ (227 9)
69. Underclay, medium~-dark-gray, abundant rootlets, few coalified
plant fragments; base grades.....cevietiiiiiiiiriiiiiiiiaiinoaonen 1 5
| (229 2)
70. Shale, medium-dark-gray, silty, contains 10 percent light-
gray siltstone laminae, few plant fragments, evenly bedded,
fair fissility; base grades abruptlysceeiiegi it certieernannns 3 7
(232 9)
71. Sandstone, medium~-light-gray, very fine grained, micaceous,
contains 45 percent quartz, 20 percent medium—dark-gray
silty shale laminae, slightly burrowed, crogs—laminated,
thin and evenly bedded; base grade abruptlysieeieeeeiesiencnronans 1 2
(233 11)
72. Shale, medium-dark-gray, contains 5 percent medium-light~—
gray siltstone laminae, evenly bedded, fissfle; base grades....... 6 8
(240 7)
73. Shale, medium-dark-gray, very silty, contains 30 percent
light—gray siltstone and very fine grained sandstone
laminae, evenly bedded; base grades abruptly..ceeeiecsscecsonacans 5 1
‘ (245 8)
74, Sandstone, medium~light-gray, very fine graﬁned, contains
40 percent quartz, 10 percent medium—-dark-gray silty shale
laminae, cross—laminated, irregularly beddeq; base grades..ieeocens 0] 5
! (246 1)
|
75. Shale, medium-dark-gray, very silty, contaids 30 percent
light—gray siltstone and very fine grained sandstone
laminae, evenly bedded::eeeseessssessossosesdasssssssaosoonsesssons 4 5
* (250 6)
|
76. Shale, black, carbonaceous, scattered slickdnsided surfaces,
abundant plant stems, evenly bedded, fissile; base sharpe..eccesss 0 9
(251 3)
77. Coal, Lower split Little Fire Creek (?) coal bed (thickness-2 ft 1 in.)
77a. Coal, dull to bright attritus, scatteved thin to thick
vitrain bands, few pyrite laminae..c.sevesserecccasonsoncsos 0 3
(251 6)
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Unit Thickness

Number Description (Depth)
ft in.
77b. Shale, DlacKeeeesssesoaasscesssosaasessasesoscasooesssenananss 0 2
(251 8)
77c. Coal, dull to bright attritus, few thin vitrain bands....... 1 0.5
(252 8.5)
77d. Underclay, dark-gray, rootletS.seessesseeessensoanssacnsnnes 0 1.5
(252 10)
77e. Coal, dull to bright attritus, medium vitrain bandsS...es.e.s 0 6
(253 4)
78. Sandstone, medium- to medium-light-gray, very fine grained,
contains 45 percent quartz, silty in top 3 in. with abundant
coal laminae, few black shale clasts in basal 1 in.; base
Sharp And UNEVEeN.eusesseeasssesasassesessasossesassssssasssossssnass 0 5
(253 9)
79. Shale, black, very carbonaceous, few slickensided surfaces,
poor fissility; base grades abruptly.ceeeeeeeieeriireescoccnsosenns 0 11
(254 8)
80. Underclay, medium-gray, very plastic, silty in basal 1 ft
1 in., scattered rootlets; base grades abruptly.ccecesecesessscans 2 11
(257 7)
81. Sandstone, light- to medium-light-gray, very fine to fine-
grained, micaceous, contains 40 percent quartz, 5 percent
medium-gray siltstone laminae, thin-bedded; base gradeS.....coeees 0 6
(258 1)
82. Siltstone, medium— to dark-gray, micaceous, thin bedded,
poor fissility; base grades abruptly.ciesceceeeesesessseacocssasan 3 4
(261 5)
83. Sandstone, medium-light-gray, very fine grained, contains
40 percent quartz, 10 percent medium-gray siltstone laminae,
evenly bedded; base gradeS.cieeeveceeeesssnecrosttsosrscssncssonas 0 3
(261 8)
84, Siltstone, medium~gray, finely micaceous, thin and evenly
bedded, poor fissility; base gradeS.eseeesssssscssssessssnssscacass 1 9
(263 5)
85. Shale, black, carbonaceous, evenly bedded, fair fissility;
Dase ZradeSecesecessssescsaosossasessssosassacansssscssosasssassssoes 0 4
(263 9)
86. Siltstone, medium-gray, micaceous, thin-bedded, poor
fissility; base SharDieeeeseossssoassassassansassascscssssssssasens 0 2
(263 11)
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Unit Thickness
Number Description (Depth)
ft in.
87. Sandstone, white to very light gray, fine~ to medium—grained,
contains 65 percent quartz, 5 percent medium—gray micaceous
siltstone laminae, thin- to thick-bedded; base grades.eeeeeeiesuns. 1 8
(265 7)
88. Sandstone, very light gray, medium—grained,| contains 65
percent quartz, 5 percent medium-gray siltstone laminae,
thick-bedded to massive; base gradeSeeeeerefieecssseessroaansonnsns 3 5
(269 0)
89. Sandstone, white to very light gray, medium- to coarse-grained
contains 90 percent quartz, crossbedded, thick-bedded to
massive; base grades abruptly.ceeeseriiiieiitioriiitanaennas cevaes 22 8
(291 3)
90. Sandstone, white to light-gray, fine- to me}ium—grained, con—
tains 65 percent quartz, 10 percent medium—-gray micaceous
siltstone laminae, thin- to thick-bedded, burrowed in basal
6 in.; base gradesS...ceeieiereotererseseasosafosasossosesenasssssasas 11 4
| (303 Q)
91. Sandstone, white to very light gray, medium+ to coarse=
grained, contains 90 percent quartz, scattered dark mineral
grains and well rounded white quartz pebbles, styolites,
thick-bedded to massive; base sharp.ceeveeehoeerreratorssstronenns 13 11
j (316 11)
92. Sandstone, light-gray, very fine grained, aFundant coal laminae... 0 0.5
(316 11.5)
|
93. Sandstone, white to very light gray, medium- to coarse-grained,
contains 90 percent quartz, scattered well rounded white quartz
pebbles up to 0.25 in. in diameter, few coal laminae 1 ft 8 in.
below top, abundant coal and small dark-gray shale clasts in
basal 1 ft 3 in., scattered stylolites; base gradeS..eseeeceacees. 26 0.5
(343 0)
94. Sandstone, white to very light gray, mediumrgrained, contains
90 percent quartz, few stylolites, thick-bedded to massive;
base EradeS.e.iieeeceoseeerasesorsassasaronoiosssasacsenssasossnses 32 10
(375 10)
95. Sandstone, white to very light gray, coarsergrained, contains
90 percent quartz, conglomeratic with well rounded white
quartz pebbles 0.5 to 0.75 in<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>