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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).
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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'lnvilliers (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 southwestern Virginia coal field are 
assigned to the Bluestone, Pocahontas, Lee, and Norton Formations, Gladeville 
Sandstone, and Wise Formation of Late Mississippian 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 
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

results are presented in

are assigned to the Bluestone
Formation of Late Mississippian to Early PennsyJLvanian age. It conformably 
underlies the Pocahontas Formation of Early Pennsylvanian age in the Stone 
and Powell Mountain areas. Northwestward acros^ the coal field, most of 
the Bluestone and the entire Pocahontas Formation are truncated laterally 
by the unconformity at the base of the Lee Formation. 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 Mountain 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 
dorainantly 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 brachiopoxls. The overlying upper member of
consists of as much as 23 feet of grayish-red and greenish-gray shale that
commonly contains an Early Pennsylvanian flora 
1979).

Pocahontas Formation.  The lower part of the Pocahontas Formation of
Powell Mountain areas where 

northwestward thinning wedge of 
that is truncated by the

Early Pennsylvanian age occurs in the Stone and 
it is as much as 120 feet thick. It is a 
sandstone, siltstone, shale, coal, and undercla] 
unconformity at the base of the Lee Formation

The Pocahontas is absent in the Pine 
beds, correlated with the Squire Jim and 
by drilling in the Stone and Powell Mountain aroas

Lee Formation.  Early Pennsylvanian rocks characterized by beds of massive
conglomeratic quartzose sandstone, separated by 
sandstone, siltstone, shale, coal, and undercla? 
Formation. Thicknesses of the formation range 
Pine Mountain to 1,600 feet along Stone Mountain 
not present in the Powell Mountain area because 
in the upper part of the formation. Four membe 
Bee Rock Sandstone, and Naese Sandstone   were

the Bluestone Formation

Gillespie and Pfefferkorn,

Mountain area. Two thin coal 
Pocahontas No. 1, were encountered

less resistant feldspathic 
, are assigned to the Lee 
rom about 1,300 feet along 

A complete thickness is 
of the erosion of members 
s   Middlesboro, Hensley, 
identified in the drilled

24
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sequence. A fifth member   White Rocks Sandstone   may be included 
in the base of the Middlesboro Member in coreho^le SW-11. The possibility 
that the White Rocks Sandstone Member may occur in this immediate area was 
indicated by Miller (1969).

The Middlesboro Member at the base of the 
sists of four tongues of conglomeratic quartzose 
diverge eastward (Englund and DeLaney, 1966). 
pathic sandstone, siltstone, shale, coal, and 
Hensley Member of the Lee Formation is mostly 
stone, and shale. Two or three relatively 
member are widely recognized in the southwestern 
top of the Lee Formation along Stone Mountain 
is at the top of the Bee Rock Sandstone Member, 
quartzose sandstone (Miller, 1965). In the 
the top of the Lee Formation is at the top of 
Naese Sandstone Member, also a prominent c 
(Ashley and Glenn, 1906, p. 35). The Bee Rock 
converge northwestward and, because of a 
the Bee Rock is most likely truncated to the

Lee Formation commonly con- 
sandstone that thin and 

Intervening beds are felds- 
underclay. The overlying 
nonresistant sandstone, silt- 

coal beds in the 
Virginia coal field. The 
the Big Stone Gap quadrangle 

a prominent conglomeratic 
outcrop belt along Pine Mountain 

stratigraphically higher 
quartzose sandstone 

and Naese Sandstone Members 
stratigraphic sequence,

persistant

in

the
onglomeratic

shortened
northwest,

Norton Formation.  The Norton Formation conformably overlies the Lee Forma­ 
tion and consists of about 720-740 feet of medium- to dark-gray shale and 
siltstone with lesser amounts of fine- to mediun-grained sandstone, underclay, 
and coal. Regionally, a quartzose conglomeratic sandstone tongue of the Lee 
Formation wedges out eastward in the lower part of the Norton (Englund and 
DeLaney, 1966; Miller, 1974, p. 101). The boundary between the Lower and 
Middle Pennsylvanian Series is placed at the base of the Kennedy coal bed 
in the lower part of the formation in the southwestern Virginia coal field 
(Englund, 1981).

Gladeville (?) Sandstone.  The Gladeville (?)

fiie
the boundary between the Norton and Wise Formations 
feet of feldspathic to moderately quartzose, 
stone. Problems associated with the regional 
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.

Sandstone, used to identify
consists of 40 to 50 

- to medium-grained sand- 
correlation of the Gladeville 

for this reason, the forma- 
Lts stratigraphic position

Wise Formation.  The Wise Formation of Middle
It is aoverlies the Gladeville(?) Sandstone, 

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

that
111

Structural setting

Federal mineral properties in the southwestern Virginia coal field are 
in the Cumberland Mountain section of the Appalachian Plateaus physiographic 
province. These areas are also in the northeastern part of the Pine Mountain 
overthrust sheet, which includes two parallel but rootless folds the Powell 
Valley anticline and the Middlesboro syncline. Faults bordering the thrust

Pennsylvanian age conformably 
sequence of intercalated sand- 

is lithically similar to 
the lower part of the

28



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-J

Location: Dickenson County; Elkhorn City, Ky.-V^., 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

Unit 
Number

1 . Soil and weathered rock

Description

LOWER PENNSYLVANIA
Lee Formatic 
Middlesboro

(casing set - no cc

Thickness 
(Depth)

JN SERIES
in 
Member

>re recovered) .....

ft in. 

, .... 14 0
(14 0)

2. Sandstone, light-gray, very fine to fine- 
65 percent quartz, few dark mineral grains, 
medium-gray micaceous siltstone laminae, 
dark-gray shale clasts up to 2 in. in 
to thick-bedded, some contorted bedding;

diameter

grained contains 
few coal and 

abundant raedium-
at base, thin- 

sharp. .........base 17 
(31

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........................... 9

(41

Sandstone, light-gray, very fine to fine- 
percent quartz, few scattered dark and 
few dark-gray carbonaceous shale laminae 7 
petroliferous from 14 ft 5 in. to 15 ft 5 i 
few scattered well rounded white quartz 
in diameter in basal 30 ft, crossbedded,

grained

f\ jaoo o n si Y*T^ on^i nni^TTQn

Coal, dull to bright attritus, few pyritic

49
(90

"P 1 1 C £3 T n IS! TT1 1 Tl £3 O fl

(91

9
9)

5
2)

contains 90 
light mineral grains, 

ft below top, 
n. below top, 

pebbles up to 0.5 in. 
thick-bedded to massive;

9 
9)

3
0)

30



Unit Thickness 
Number_________________________Description________________________(Depth)

ft in.

6. Underclay, medium-gray, abundant rootlets, sandy at base;
base grades...................................................... 1 7

(92 9)

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........... 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..................................... 1 0

(117 9)

9. Sandstone, medium-gray, very fine grained, silty, contains 
45 percent quartz, 40 percent dark-gray silty shale laminae; 
base sharp....................................................... 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................................................ 7 0

(125 2)

11. Coal, Castle(?) coal bed, dull to bright attritus, few vitrain
bands............................................................. 1 0

(126 2)

12. Underclay, medium-gray, very silty, abundant rootlets............ 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................................... 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................................ 72 5

(208 8)
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Unit Thickness 
Number Description (Depth)

15.

16. 

17.

18.

19.

20. 

21.

22. 

23.

24. 

25.

Shale, medium-dark- to dark-gray, silty, ca] 
15 percent light-gray very fine grained sill 
few scattered siderite beds and nodules, fe; 
burrowed, evenly bedded, fair fissility; bas

Shale, dark-gray, carbonaceous, fair fissil:

Coal, Sewell (?) coal bed (thickness-1 ft 8 

17a. Coal, dull and bright attritus, :

17c. Coal, dull attritus, few vitrain 

Underclay, medium- to medium-dark-gray, carl

Coal, dull to bright attritus, few shale lan 

Underclay, medium-gray, silty in basal 8 in

Silts tone, medium-gray, contains 10 percent 
laminae and 10 percent light-gray very fine 
sandstone laminae, few coal laminae, evenly

Shale, medium-gray, silty, slightly carbona< 
light-gray very fine grained sandstone lamii 
evenly bedded, fair fissility; base sharp..

Shale, medium- to medium-dark-gray, contain; 
gray very fine grained silty sandstone lamii
-FTGGTl'lt~'\7* 1"\ £1 O O oV»QTT>

Sandstone, light-gray, very fine to fine-gr; 
percent quartz, thick-bedded; base sharp...

32

ft

 bonaceous, contains 
y sandstone laminae, 
' plant fragments,

(229 

ty. ................... 0
(230 

in.)

(231 

...................... 0
(231

(231

>onaceous , abundant 
...................... 1

(233

1 -i r> <s o 0

(233 

...................... 3
(236

dark-gray shale 
grained silty

(238

:eous , contains few 
lae in basal 2 in. , 
...................... 0

(238

j 10 percent light- 
lae and beds, fair 
...................... 7

(245

lined, contains 65 
..................... 0

(246 

...................... 0
(246

in.

2 
10)

2 
0)

0 
0)

1 
1)

7 
8)

4 
0)

1 
1)

5 
6)

6 
0)

6 
6)

2 
8)

11 
7)

0.5 
7.5)



Unit Thickness 
Number__________________________Description_____________________________(Depth)

ft in.

26. Shale, medium- to medium-dark-gray, carbonaceous, few plant
fragments, fair fissility; base grades............................ 2 3.5

(248 11)

27. Sandstone, light-gray, very fine to fine-grained, contains 
65 percent quartz, few raedium-dark-gray shale laminae and 
beds in top 1 in.; base sharp...................................... 0 9

(249 8)

28. Shale, medium- to raedium-dark-gray, evenly bedded, fissile........ 0 2.5
(249 10.5)

29. Siltstone, mediura-gray, argillaceous, poorly bedded............... 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 larainae, 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............ 76 0

(333 7)

32. Sandstone, white to very light gray, fine- to raediura-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, raassive; 
base grades....................................................... 11 4

(375 4)
34. Sandstone, white to very light gray, mottled brownish-gray

from 9 ft 5 in. to 11 ft 8 in. below top, fine- to raediura- 
grained, mostly medium-grained, contains 90 percent quartz, 
scattered well rounded white quartz pebbles in basal 68 ft 
3 in., few stylolites, massive; base sharp........................ 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- 
bedded to massive, contorted bedding in basal 1 ft................ 8 9

(468 4) 
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Unit 
Number Description

38. Underclay, black, carbonaceous, abundant rootlets; base grades..

39.

40.

41

42,

43,

44,

45.

Shale, dark-gray to black, carbonaceous, 
Stigmaria in top 1 ft., evenly bedded, poor 
grades.....................................

containsShale, dark-gray, silty in top 8 ft, 
medium-gray siltstone laminae in top 8 ft, 
beds up to 0.5 in. thick, scattered pyrite 
below top, scattered plant fragments, eve 
base grades.......................

nly

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

Thickness 
(Depth)

36.

37.

Shale, dark -gray to black, carbonaceous, co
laminae, abundant plant fragments, 0.5 in.
4 in. below top, evenly bedded, fair fissil

Coal, dull to bright attritus, scattered da
laminae ....................................

ntains few coal
pyrite bed 4 ft

rk-gray shale

ft

.... 31
(499

.... 0
(500

in.

7
11)

2
1)

silty, few rootlets and 
fissility; base

0 
(500

4 
(504

10 percent 
abundant siderite 
nodules 1 ft 8 in. 
bedded, fissile;

15 
(520

4 
5)

3 
8)

4 
0)

Underclay, medium-gray, abundant rootlets,
base trades

Stigmaria, non-fissle;

Shale, medium-dark-gray, slightly silty, scattered siderite
nodules and beds, scattered plant fragments, poor
fissility; base grades . ..........................................

Siltstone, medium-gray, finely micaceous, c
light-gray very fine grained sandstone lami

Sandstone, light-gray, very fine grained, m
45 percent quartz, 5 percent dark -gray shal
Q Vi ̂ i T* n £i n fl 1 1 n ̂  \rc^ n

ontains 10 percent
nae, thin- to poorly

icaceous, contains
e laminae; base

14
(534

0
(534

7
(541

3
(545

0
(546

0
0)

7
7)

3
10)

10
8)

4
0)

34



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............................................................. 0 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........................ 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 grades....................................................... 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 grades............................................... 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 
grade s............................................................ 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 sharp................ 1 8

(578 2)

54. Shale, dark-gray to black, carbonaceous, very carbonaceous in 
top 8 ft, abundant siderite beds, evenly bedded, fissile; base 
grades............................................................ 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........................................ 7 10

(595 0) 
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Unit 
Number Description

Thickness 
(Depth)

ft in.

56, Shale, dark-gray to black, carbonaceous, very 
7 ft 3 in. to 8 ft 6 in. and 10 ft 4 in. to 
top, contains 5 percent light-gray siltstone 
sandstone laminae and beds up to 1 in. thick 
beds, few slickensided surfaces 15 ft 6 in. 
bedded, fissle; base grades................

57, Shale, dark-gray, silty, contains 20 percent 
fine grained calcareous sandstone laminae and 
thick, evenly bedded, burrowed............

carbonaceous from 
11 ft 5 in. below 
and very fine grained 

, abundant siderite 
below top, evenly

light-gray very 
beds up to 4 in.

36 
(631

10 
(642

4 
4)

8 
0)

BOTTOM OF HOLE 
TOTAL DEPTH 642 ft
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Corehole: SW-1 continued
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DETAIL LOG

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

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

117.5

118

120

122

124

126

128

130

130.5
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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).......... 23 0
(23 0)

2. Shale, medium-dark-gray, abundant plant fragments in basal 4 ft,
evenly bedded, fissle............................................. 12 1

(35 1)
3. Coal, Kennedy coal bed (thickness-3 ft 4 in.)

3a. Coal, mostly bright attritus............................ 0 11
(36 0)

3b. Shale, dark-gray, carbonaceous.......................... 0 4
(36 4)

3c. Coal, mostly bright attritus, few discontinuous pyrite
laminae................................................. 1 10

(38 2)

3d. Shale, black, carbonaceous, contains scattered coal
laminae; base sharp..................................... 0 3

(38 5)

4. Underclay, medium-gray, few rootlets; base grades................. 1 10
(40 3)
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Unit 
Number

5. Shale,

Description

med i urn-da rk-g ray, evenly bedded, fis

Thickness 
(Depth)

ft in.

C"f1o*V\3OOO>1l'*3^aQ 1 J

(41 6)

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

Shale, medium-dark-gray, silty, contains 10 
siltstone laminae, evenly bedded, fissle...

Coal , mostly bright attritus ...............

LOWER PENNSYLVANIA

(42

percent medium-gray 
....................... 0

(43 

....................... 0
(A3 

SERIES

5)

7
0) 

0.25
0.25)

Lee Formation 
Naese Sandstone Member

9

10.

Underclay, medium-gray, few rootlets; base pharp.................. 0
(43

Sandstone, light-gray, medium-grained, mica 
percent quartz, 10 percent white-weathered 
dark mineral grains, crossbedded, massive;

11. Shale, medium-gray, very silty, evenly bedd

ceous, contains 65 
feldspar, abundant 
base grades abruptly

ed, fair fissility;
base sharp

12. Sandstone, light-gray, medium-grained, mica ceous, contains 65
percent quartz, 5 percent dark-gray shale laminae and beds
including a 4 in. bed 4 ft 9 in. above base 
sharp......................................

13,

14,

Shale, medium-gray, silty, evenly bedded, fair fissility; 
base sharp................................

Sandstone, light-gray, medium-grained, mica 
65 percent quartz, 5 percent dark-gray silt/ 
few well rounded white quartz granules, 
base grades............................

ceous, contains 
shale laminae,

, massive;crossbedded

15, Sandstone, very light gray, medium- to coarse 
90 percent quartz, few scattered dark mineral 
stylolites, crossbedded, massive; base grad

16, Sandstone, light-gray, fine- to medium-grained 
quartz, 10 percent dark-gray silty shale laninae 
grades....................................

17 Sandstone, very light gray, fine- to medium 
90 percent quartz, crossbedded, massive; base

44

, massive; base

5 
(48

0 
(48

18 
(67

0 
(67

9 
(76

40 
(117

, contains 90 percent 
, thin-bedded; base 
.................. 1

(118

'-grained, contains 
grains, few

-grained, contains 
grades.........

(125

3.75

4 
8)

2
10)

5 
3)

3 
6)

0 
6)

0)

5 
5)

7 
0)



Unit Thickness 
Number____________________Description _____' ________ (Depth)

ft in.

18. Sandstone, very light to light-gray, fine- to medium-grained,
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 sharp..... 58 7

(183 7) 
Lee Formation 
Hensley Member

19. Coal, Jawbone rider coal bed, mostly bright attritus, few thin
vit rain bands..................................................... 0 7

(184 2)

20. Shale, black, carbonaceous, contains few coal laminae in top
1 in.; base grades................................................ 0 3

(184 5)

21. Underclay, medium-gray, abundant rootlets; base grades abruptly... 1 11
(186 4)

22. Shale, black, very carbonaceous, contains 20 percent coal
laminae; base grades.............................................. 0 4

(186 8)

23. Coal, mostly bright attritus...................................... 0 3
(186 11)

24. Shale, black, carbonaceous, contains 20 percent coal laminae...... 0 2
(187 1)

25. Underclay, medium-gray, abundant rootlets; base grades............ 3 7
(190 8)

26. Shale, medium-gray, silty, few plant fragments, evenly bedded,
poor fissility; base grades abruptly.............................. 4 10

(195 6)

27. Shale, medium- to medium-dark-gray, carbonaceous in basal 1 in.,
contains scattered plant fragments, evenly bedded, fair fissility. 2 3

(197 9)

28. Coal, mostly bright attritus, few vitrain bands................... 0 5.5
(198 2.5)

29. 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 grades... ................... 3 8.5

(201 11)

30. Sandstone, medium-light-gray, fine-grained, micaceous, contains
45 percent quartz, thin-bedded; base sharp........................ 8 8

(210 7)

45



Unit 
Number Description

Thickness
(Depth) 

ft in.

31. Shale, dark-gray, silty, finely micaceous, evenly bedded; base
sharp............................................................. 0

(210

32. Sandstone, medium-light-gray, fine- to medium-grained, very
micaceous, contains 50 percent quartz, scattered dark and light 
mineral grains, thick-bedded to massive; basse sharp............

33. Coal, impure, dull to bright attritus, abundant siderite and 
dark-gray shale laminae...................

34. Underclay, medium-gray, abundant rootlets; base sharp,

.......... 0
(213

.......... 1
(214

35. 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 ft.................................. 31

(245

2 
(213

36. Shale, dark-gray to black, carbonaceous, ev<mly bedded, fissle; 
base grades...............................

37. Shale, dark-gray, contains 10 percent light-gray, very fine 
grained sandstone laminae, evenly bedded, fissle, burrowed; 
base grades...............................

(250

4 
(255

38. Shale, dark-gray to black, carbonaceous in pop 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...................................

39. Coal, Jawbone coal bed, thin to thick vitra:Ln bands, bright 
attrital matrix...........................

40. Underclay, medium-gray, mottled brownish-gray, silty, few 
rootlets; base grades.....................

24 
(279

2 
(281

3 
(285

41. Sandstone, medium-light-gray, very fine to J'ine-grained, micaceous, 
silty in top 4 ft, contains 45 percent quarl:z, thin-bedded; base
grades abruptly,

46

9 
(294

1 
8)

6 
2)

4 
6)

0 
6)

4 
10)

11 
9)

6 
3)

6 
9)

1 
10)

2 
0)

2 
2)



Unit Thickness 
Number________________Description_____________  _________(Depth)

ft in.

42. Shale, dark-gray to black, carbonaceous, silty in top 3 in.,
evenly bedded, fissile............................................ 0 9

(294 11)

43. Coal, mostly bright attritus...................................... 0 3.5
(295 2.5)

44. Underclay, medium-dark-gray, abundant rootlets.................... 0 6.5
(295 9)

45. Coal, mostly bright attritus...................................... 0 3
(296 0)

46. Underclay, medium-gray, mottled brownish-gray, silty, scattered
rootlets; base grades............................................. 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 grades................................. 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 abruptly............... 0 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., massive........................ 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-sharp.......................... 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 abruptly................................ 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.......................................................... 0 9

(334 5)
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Unit 
Number Description

53,

54,

55.

56.

57.

58.

59,

60,

micaceousSandstone, light-gray, medium-grained, 
55 percent quartz, scattered dark and light 
abundant small medium-dark-gray shale clasts 
7 ft below top; abundant coal clasts up to 
and small angular medium-dark-gray shale 
thick-bedded to massive; base sharp.....

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..........................................

Thickness 
(Depth)

ft

contains 
mineral grains,
from 6 ft to 

1 in. in diameter 
in basal 2 ft;clasts

15 
(349

(357

micaceousSandstone, light-gray, medium-grained, 
percent quartz; scattered dark, light and 
few medium-dark-gray shale clasts, scattered 
siderite clasts, thick-bedded; base sharp

contains 60 
green mineral grains; 

well rounded

-grainedSandstone, light-gray, fine- to medium- 
contains 60 percent quartz, scattered dark 
grains, abundant angular medium-dark-gray shale 
coal laminae; base grades abruptly.......

Sandstone, light- to medium-light-gray, medium 
contains 60 percent quartz, scattered dark 
abundant siderite and medium-dark-gray shal 
to 4 ft 6 in. below top, scattered coal clasts 
including a 2 in. thick clast 3 in. above

2 
(360

micaceous, 
and light mineral 

clasts, few
1 

(361

-grained, micaceous, 
and light mineral grains 
e clasts from 3 ft 6 in. 

in basal 1 ft 
base grades....... 8

(370
base

Shale, medium-dark-gray, contains 20 percent light-gray very fine 
grained sandstone laminae and beds, burrowed, flaser-bedded; base 
grades....................................

Sandstone, light-gray, very fine grained,
40 percent quartz, 15 percent dark-gray
beds, cross-laminated, thin-bedded; base grades

micaceous, contains 
laminae andshale

Sandstone, light-gray, fine-grained, very 
45 percent quartz, 5 percent dark-gray shal 
dark mineral grains, few coal laminae, thin

43

(377

micaceous, contains 
e laminae, abundant 
- to thick-bedded..

(385

5 
(391

in.

2 
7)

4 
11)

1 
0)

7 
7)

10 
5)

1 
6)

1 
7)

3)



Unit Thickness 
Number_____________________Description________________________(Depth)

ft in.

61. 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-laminated.................... 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............... 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 1 in., few small-scale slump structures, burrowed, unevenly 
bedded............................................................ 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................................ 36 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 sharp............... 6 4

(456 1)

66. Shale, medium-gray, silty, few plant fragments, evenly bedded..... 0 1
(456 2)

67. Coal, impure...................................................... 0 0.5
(456 2.5)

68. Shale, medium-gray, poorly bedded................................. 0 0.5
(456 3)

69. Shale, dark-brownish-gray, carbonaceous, canneloid................ 0 1
(456 4)

70. Underclay, medium-dark-gray, carbonaceous, few rootlets, faintly
bedded............................................................ 0 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 fissility....................... 4 10

(461 8)
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Unit 
Number

72. 

73.

74.

75. 

76.

Description

Siltstone, medium-gray, contains 40 percent 
laminae, 20 percent light-gray very fine gr 
laminae and beds, few siderite beds, burrow 
bedded ; base grades . .......................

Sandstone, medium-light-gray, very fine gra 
micaceous, contains 50 percent quartz, 10 p 
dark-gray shale laminae and beds up to 6 in 
to thick-bedded ............................

Shale, medium-dark-gray, contains 30 percen 
fine grained silty sandstone laminae in top 
unevenly bedded ; base sharp ................

Sandstone, light-gray, very fine grained, s 
percent quartz, cross-laminated in basal 9

Shale, medium-dark-gray, contains 10 percen 
grained silty sandstone laminae and beds, b

Thickness 
(Depth)

dark-gray shale 
ained sandstone 
ed, thin to poorly

ined, silty, 
ercent medium- 
. thick, thin-

t light-gray very 
6 in. , burrowed,

ilty, contains 60 
in. ....................

t light-gray very fine 
urrowed, evenly bedded.

ft

1 
(463

31
(494

0 
(495

1 
(496

3 
(500

in.

9 
5)

0 
5)

11 
4)

7 
11)

7 
6)

77.

78.

79.

80,

81,

Lee Formation 
Middlesboro MemDer

Sandstone, light-gray, very fine grained, 
percent quartz, 40 percent dark-gray shale 
burrowed, thin-bedded, few contorted beds;

silty, contains 60 
beds in basal 1 ft, 
Dase grades........

Shale, medium-dark-gray, silty, carbonaceou 
light-gray siltstone and very fine grained 
burrowed, fair fissility; base sharp.......

Sandstone, light-gray, very fine grained, 
percent quartz, 30 percent dark-gray shale 
to 1 ft thick, few medium-gray siltstone 
burrowed; base sharp.................... 5 

(509

Shale, medium-dark-gray, contains 20 percent light-gray siltstone 
and very fine grained silty sandstone laminae, burrowed, unevenly 
bedded............................................................ 1

(510

2 
(502

, contains 10 percent 
ilty sandstone laminae,

1 
(503

silty, contains 50
laminae and beds up 

laninae, slightly

Sandstone, light-gray, very fine grained, 
percent quartz, includes 5 in. dark-gray 
top; base sharp.........................

silty, contains 55 
shale bed 6 in. below

50

1 
(512

3 
9)

2 
11)

3 
2)

0 
2)

10 
0)



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 sharp.................................. 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................................... 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 uneven........................................................ 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.................................... 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........... 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 bedded......................... 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, cros sbedded, thin-bedded........................ 3 6

(552 7)

90. Sandstone, light-gray, fine-to medium-grained, contains 65 
percent quartz, few dark-gray carbonaceous shale laminae; 
base sharp........................................................ 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 sharp............... 46 9

(619 11)
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Unit 
Number Description

Thickness 
(Depth)

92. Shale, medium-dark-gray, very silty, contains 30 percent light- 
gray siltstone and very fine grained sands tone laminae and beds 
up to 2 in. thick, burrowed; base grades.

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..................

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..

95. Coal, Castle (?) coal bed (thickness - 1 ft. 8 in.)

ft

2 
(622

2 
(624

21 
(646

95a. Coal, mostly bright attritus, fey thin vitrain bands... 0
(646

95b. Coal, mostly dull attritus

95c. Coal, impure, scattered dark-gray shale laminae

95d. Coal, thick vitrain bands, bright attrital matrix, few
pyrite nodules

96. Shale, black, carbonaceous, contains 10 percent coal laminae, 
few rootlets, evenly bedded..............

97. Shale, medium-dark-gray, silty from 8 in. to 1 ft 1 in. below 
top, pyritic in top 1 in., few rootlets; base sharp...........

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 s

99. Sandstone, light-gray, medium-grained, micaceous, contains 
65 percent quartz, 10 percent feldspar, few scattered well
rounded white quartz pebbles, thick-bedded

0 
(647

0 
(647

0 
(648

0 
(648

1 
(650

harp

to massive

18 
(668

4 
(673

100. Sandstone, very light gray, fine- to mediun-grained, contains 
90 percent quartz, few coal laminae and clasts in basal 4 ft
3 in., 1 in. shale clasts 9 ft. below top, 
thick-bedded to massive; base sharp.......
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7)
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4.5)
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Unit Thickness 
Number_____________________Description______________________________(Depth)

ft in.

101. Shale, dark-gray to black, silty, carbonaceous, evenly bedded,
fissle; base sharp................................................ 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 sharp... .............. 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 grades...................................... 3 0

(697 5)

104. Sandstone, light-gray, very fine grained, contains 10 percent 
dark-gray shale laminae, cross-laminated, thin-bedded; base 
grades............................................................ 1 5

(698 10)

105. Shale, dark-gray, contains 20 percent light-gray very fine
grained sandstone laminae, burrowed, evenly bedded................ 26 3

(725 1)

106. Coal, Sewell (?) coal bed, mostly bright attritus, scattered thin
vitrain bands..................................................... 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....................................................... 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.......................................... 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....................................... 1 4

(732 4)

111. Shale, black, carbonaceous, poor fissility........................ 0 2
(732 6)

112. Underclay, medium-gray, abundant rootlets, Stigmaria; base grades. 1 8        (734 2 )
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Unit 
Number Description

Thickness 
(Depth)

ft in.

113. Siltstone, medium-gray, few rootlets, faintly bedded, poor
fissility,

114. Shale, medium-gray, slightly silty, contains few plant fragments,
evenly bedded, poor fissility; base sharp,

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.........

116. Shale, medium-gray, contains few siderite teds, scattered plant 
fragments including Calamites..................................

0 
(735

3 
(738

1 
(739

117,

118,

0 
(740

Sandstone, light-gray, very fine grained, Very silty, micaceous, 
contains 40 percent quartz, thin-bedded; bdse grades.............. 0

(740

Shale, dark-gray, very silty, finely micaceous, contains 5 percent 
medium-gray silt stone laminae, 10 percent light-gray very fine 
grained sandstone beds up to 2 in. thick, few siderite beds, few
plant fragments including Calamites, evenly 
base grades..............................

bedded, fair fissility;

119, Sandstone, light-gray, very fine to fine-grained, micaceous, 
contains 45 percent quartz, abundant dark mineral grains; base 
sharp....................................

120. Shale, medium-gray, evenly bedded, fissile;

121,

122,

Sandstone, light-gray, fine-grained, sparse; 
65 percent quartz, scattered dark mineral

Shale, medium-dark- to dark-gray, very
1 ft 1 in., contains 30 percent light-gray
sandstone laminae in top 10 in., abundant
0.5 in. thick, few plant fragments; base sharp

3
(743

(744

base grades abruptly.. 0
(744

ly micaceous, contains 
grains.................. 0

(744

carbonaceous in basal
very fine grained 

siiderite beds up to
3 

(747

123. Sandstone, light-gray, very fine to fine-; 
contains 65 percent quartz, 5 percent dark 
and lenticularly bedded; base sharp.......

grained

124, Shale, dark-gray, contains 10 percent ligh 
grained sandstone laminae, evenly bedded;

54

, very micaceous, 
 gray shale laminae, thin 
....................... 3

(751

-gray very fine 
base sharp...... 0 

(751

10 
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0)

4 
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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
sharp............................................................. 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 grades.......................................... 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 sharp................................ 1 7

(754 1)

129. Sandstone, very light gray, fine-grained, contains 65 percent
quartz, scattered dark and green mineral grains; base sharp....... 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 sharp................................... 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........................................................... 1 1

(756 5)

132. Coal, thin vitrain bands, dull to bright attrital matrix.......... 0 7
(757 0)

133. Underclay, medium-gray, contains few coal laminae in top in.,
abundant rootlets; base sharp..................................... 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;
base sharp........................................................ 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............................................... 4 2

(787 9)
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Unit 
Number Description

136,

137-

138,

139,

140,

141,

142,

143,

Thickness
(Depth) 

ft

Siltstone, medium-dark-gray, sandy in top 4 in. 
fissile; base grades....................... i, ...

evenly bedded,

Sandstone, light-gray, very fine grained, 
quartz, 40 percent dark-gray shale and silty

._ "7 * . t   1 . t   . .

quaruz, HVJ ytjLceui. aaiK. gray snaxe ana sixt 
and beds up to 7 in. thick, thin- to thick-

contains 65 percent
shale laminae 

bedded; base sharp,

Sandstone, very light gray, very fine to fine-grained, contains 
90 percent quartz, thick-bedded; base sharp

Shale, medium-dark to dark-gray, contains 30 
very fine grained sandstone laminae in basal 
base sharp................................

0 
(788

3 
(791

1 
(793

percent light-gray 
3 in., evenly bedded;

Sandstone, very light gray, fine- to mediumi-grained, contains 
90 percent quartz, few stylolites, well sorted, thick-bedded to 
massive; base grades......................

0 
(793

23 
(817

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.................................................... 20 

(837

Sandstone, very light gray, coarse-grained, 
quartz, very conglomeratic with abundant we 
quartz pebbles up to 0.5 in. in diameter, 
shale clasts, abundant siderite clasts in 
few coal laminae in basal 1 ft, few green 
sandstone-filled Calamites near base, massive

contains 90 percent 
LI rounded white 

few medium-dark-gray 
basal 2 ft 9 in., 
mineral grains,

base sharp...... 3 
(840

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

144, Sandstone, very- light gray, medium-grained, 
quartz, thick-bedded to massive............

BOTTOM OF HOL: 
TOTAL DEPTH 855

56

contains 90 percent

3
(844

11 
(855
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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'oi"w 

Altitude: 1,833 ft Logged Depth: 855ft Drilled Depth: 855ft 

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

High Resolution Density Time Constant: 1
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Corehole: SW-2 continued
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Corehole: SW-2 continued
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Corehole: SW-2 continued
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Corehole: SW-2 continued
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Corehole: SW-2 continued
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DETAIL LOG

Core hole: SW-2 Logging Speed: 5 ft/min Time Constant: 1

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

29.5
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35
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39

41

43
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Corehole: SW-2 continued
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Corehole: SW-2 continued
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Corehole SW-3

Location: 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 Muslins Road which extends northward 
from State Route 611.

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

Altitude: 2,140 ft Drilled depth

Dip of strata: 20° to depth of about 500 ft deer

: 865 ft

easing to 10° at base of corehole.

Date drilled: January 13, 1983 to February 3, 19B3

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

Unit 
Number Description

Thickness 
(Depth)

ft in.

LOWER PENNSYLVANIAN SERIES 
Lee Formation 
Hensley Member

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

2. Sandstone, medium-light-gray, weathered brownish-gray, very fine 
to fine-grained, silty, finely micaceous, contains 65 percent 
quartz, crossbedded, thin-bedded; base sharp.....................

3. Siltstone, medium-gray, weathered brownish-gray, argillaceous, 
thin-bedded...............................

4. Shale, medium-gray, silty, contains few light 
grained silty sandstone laminae, burrowed, 
sharp.....................................

5. Shale, raedium-dark-gray, silty, contains 5 
siltstone and very fine grained sandstone 1. 
burrowed, fissile; base sharp..............

6. Shale, medium-gray, very silty, contains few 
and very fine grained sandstone laminae, few 
poorly bedded; base grades...............

66

:-gray very fine 
renly bedded; base

percent light-gray 
rainae, slightly

r light-gray siltstone 
' rootlets, evenly to

12 
(12

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....................... 0 6

(76 11)

8. Siltstone, medium-gray, argillaceous, contains few light-gray,
very fine grained sandstone laminae; base grades.................. 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 grades............................................... 0 6

(78 3)

10. Siltstone, medium-gray, argillaceous, contains few coal laminae,
slightly burrowed; base grades.................................... 1 0

(79 3)

11. Sandstone, medium-light-gray, very fine grained, silty, contains
45 percent quartz, thin-bedded; base grades....................... 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; base sharp............................................... 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... 0 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................................. 12 6

(93 9)

15. Shale, medium-dark to dark-gray, very carbonaceous in basal 4 in.,
abundant rootlets................................................. 6 6

(100 3)

16. Coal, impure, contains abundant dark-gray shale laminae in top
2 in.............................................................. 0 4

(100 7)
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Unit 
Number Description

Thickness 
(Depth)

ft in.

17. Underclay, medium- to dark-gray, very carbonaceous, abundant
rootlets..................................i....................... 0

(101

18. Coal, dull to bright attritus, pyritic

19. Underclay, medium-gray, abundant rootlets;

20. Sandstone, medium-light-gray, fine- to med
contains 45 percent quartz, scattered medium-dark-gray
shale laminae and beds up to 1 in. thick, abundant rootlets in top
10 in., crossbedded, thin-bedded.........

21. Shale, medium-dark-gray, evenly bedded

22. Coal, impure..........................

23. Underclay, medium-gray, abundant rootlets,

24. Shale, medium- to medium-dark-gray, silty, 
light-gray siltstone and very fine grained
and beds up to 1 in. thick, few plant fragrients including 
Calamites 6 in. below top, evenly bedded, fair fissility; base 
grades...................................

25. Sandstone, medium-light-gray, very fine to
contains 50 percent quartz, 40 percent dark-gray shale laminae 
and beds, burrowed, cross-laminated, thin-bedded; base sharp 
and uneven...............................

26. Shale, medium-dark-gray, contains abundant 
including well preserved Calamites, evenly

0 
(101

base sharp and angular. 0
(101

um-grained, micaceous,

poorly bedded

(104

0 
(104

0 
(104

2 
(107

contains 10 percent 
sandstone laminae

20 
(127

fine-grained, silty

plant fragments 
bedded, fair

fissility; base sharp,

3 
(130

1 
(132

27. Sandstone, medium-light-gray, very fine to fine-grained, silty,
contains 50 percent quartz; base sharp, .................... 0

(132

28. Shale, medium-gray, silty, contains 40 percent light-gray very
fine grained sandstone laminae, slightly burrowed, evenly bedded; 
base sharp................................ 4 ....................... 0

(133

6 
1)

7 
8)

3 
11)

4 
3)

1 
5)

1 
4)

7 
0)

6 
6)

4 
10)

9 
7)

3 
10)

11 
9)
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Unit Thickness 
Number_____________________Description________________________(Depth)

ft in.

29. Sandstone, medium-light-gray, fine- to medium-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 uneven........................................................ 12 0

(145 9)

30. Shale, medium-dark-gray, poor fissility, base sharp............... 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.............. 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............................... 3 6

(206 7)

35. Shale, medium-dark-gray, evenly bedded, fair fissility; base
sharp............................................................. 0 7

(207 2)

36. Coal, Castle rider (?) coal bed, dull to bright attritus, few
vitrain bands and fusain laminae.................................. 1 1

(208 3)

37. Underclay, medium-gray, abundant rootlets......................... 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................. 5 2

(214 2)
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Unit 
Number Description

39.

40.

41'-T i .

42.

43.

44.

45.

46HU .

47.

48.

49.

Siltstone, medium-gray, argillaceous, contc
light-gray very fine grained sandstone lami
coal clasts, slightly burrowed, thin-beddec

Shale, medium-dark- to dark-gray, carbonace

Thickness 
(Depth)

lins 20 percent
.nae , few small
.......................

ous, very silty,

Siltstone, medium-gray, contains 20 percent
fine grained sandstone laminae and beds, 2C
CTT*js\7 c Vi ̂  1 <3 1 a m "i ri ̂  £* r*r>nt~r\T*t"i^H iM^i^Hincr" V\ a c c

light-gray very
percent dark-

f^ L dy O LLd-LC -LdlUJ-liClCy LULlL.VJl-L.dl UC(J.LlJ_ll^y UdO t, «  ...... *  f * *"'** ^-*.^, v ^, J.*w . - . . .

Sandstone, raedium-light-gray, fine- to raedijum-grained, contains
50 percent quartz; base sharp and irregular

Shale, medium- to dark-gray, carbonaceous,
5 in. , abundant well preserved plant fragme
f i s s i I_G

silty in top 2 ft
nts, evenly bedded,

Siltstone, medium- to medium-dark-gray, fin
20 percent light-gray very fine grained san
percent dark-gray shale laminae, cross-lami
r* c\ n t" c\ T* t" <3 / ? 1"\ac1 Q * V\9co cViaT*n

Shale, medium-dark-gray, silty, evenly bedc

Siltstone, medium-gray, finely micaceous, c
20 percent light-gray very fine grained sar

ely micaceous, contains
dstone laminae, 10
nated, thin-bedded, few

£^n   r\ £3co cryijfiQC

rgillaceous, contains
dstone laminae, cross-

Shale, medium- to medium-dark-gray, abundar
fragments, evenly to poorly bedded; base sV

Sandstone, raedium-light-gray, very fine grc
micaceous, contains 45 percent quartz, few

it well preserved plant

ined, silty, finely
medium-dark-gray shale

ft

1
(216

3
(219

3
(223

4
(227

0
(228

11
(239

5
(245

0
(245

1
(247

2
(249

0
(250

in.

10
0)

10
10)

7
5)

4
9)

3
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4
4)

8
0)

7
7)
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5)

6
11)

4
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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...................................... 1 3

(251 6)

51. Sandstone, medium-light-gray, very fine grained, silty, contains
50 percent quartz, few calcite-filled fractures................... 0 4

(251 10)

52. Shale, medium-dark-gray, slightly silty, evenly bedded; base
sharp............................................................. 2 3

(254 1)

53. Sandstone, medium-light-gray, very fine to fine-grained, finely
micaceous, contains 45 percent quartz; base sharp................. 1 4

(255 5)

54. Coal, dull to bright attritus, few vitrain bands, impure in top
0.5 in............................................................ 0 3

(255 8)

55. Underclay, medium-dark-gray, carbonaceous, silty in basal 10 in.,
abundant rootlets, few siderite nodules........................... 3 3

(258 11)

56. Coal, impure, dull attritus, few fusain laminae................... 0 4
(259 3)

57. Underclay, medium-gray, silty, abundant rootlets.................. 0 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................................ 14 3

(273 9)

59. Sandstone, light-gray, medium- to coarse-grained, micaceous, 
contains 65 percent quartz, 10 percent feldspar, massive; 
base grades....................................................... 16 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 sharp............................................... 5 1

(295 1)
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Unit 
Number Description

Thickness 
(Depth)

ft

61. Sandstone, very light gray, fine- to medium* grained, contains 90
percent quartz, crossbedded, massive; base grades................. 14

(309

62. Sandstone, light-gray, mottled light-greenisih-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 6 

(316

63. Sandstone, light-greenish-gray, medium- to coarse-grained,
contains 90 percent quartz, conglomeratic with abundant well
rounded white quartz pebbles up to 1 in. in 
base grades................................

64. Sandstone, white to very light gray, medium-
contains 90 percent quartz, scattered well rounded white quartz
pebbles up to 0.5 in. in diameter, scattered 
bedded, massive; base grades..............

diameter, massive;

(325

to coarse-grained,

stylolites, cross-

65. Sandstone, very light gray, medium- to coars e-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 side 
10 in.; base sharp..........................

rite clasts in basal

66. Sandstone, light-gray, medium-grained, very micaceous, contains
60 percent quartz, abundant dark mineral gra 
siderite, and medium-dark-gray shale clasts

67. Shale, dark-gray, evenly bedded, fissile; ba

(357

; O O Vl £J TT n *}

(359

20 
(345

10 
(356

Lns; scattered coal, 
.n basal 2 in.;

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

68a. Coal, mostly bright attritus

68b. Shale, black, very carbonaceous 

68c. Coal, mostly bright attritus

r\l i o

..................... 0
(359

..................... 0
(360

68d. Coal mostly dull attritus, few vitrain bands
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0 
(360

0 
(360

in.

10 
11)

11
10)

5 
3)

11)

3 
2)

4 
6)

10)

1.5 
11.5)

1
0.5)

7.5 
8)

3.5 
11.5)



Unit Thickness 
Number___________________________Description________________________(Depth)

ft in.

69. Sandstone, medium-dark-gray, very fine grained, silty, micaceous,
contains 40 percent quartz, abundant rootlets; base grades........ 3 7.5

(364 7)

70. Sandstone, medium-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............................................................. 3 10

(368 5)

71. Shale, dark-gray to black, carbonaceous, slightly silty, evenly
bedded; base grades............................................... 1 9

(370 2)

72. Coal, impure, dull attritus....................................... 0 1
(370 3)

73. Shale, black, carbonaceous, contains 20 percent coal laminae...... 0 2
(370 5)

74. Underclay, medium-gray, abundant rootlets; base grades............ 0 11
(371 4)

75. Shale, dark-gray, silty, abundant plant fragments, faintly bedded,
poor fissility; base grades....................................... 2 7

(373 11)

76. Underclay, medium-gray, few rootlets; base grades................. 1 1
(375 0)

77. Sandstone, light-gray, fine-grained, very micaceous, contains 50
percent quartz, thin- to thick-bedded; base grades................ 2 4

(377 4)

78. Shale, dark-gray, contains few plant fragments, 1.5 in. siderite
bed 5 in. above base, evenly bedded; base grades................. 2 10

(380 2)

79. Underclay, medium-gray, few rootlets; base grades................. 0 7
(380 9)

80. Sandstone, light-gray, fine-grained, micaceous, contains 50
percent quartz; base grades....................................... 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....................................................... 2 3

(383 7)

73



Unit 
Number Description

Thickness
(Depth) 

ft in.

82. Shale, medium-gray, silty, plastic in top 1 ft, faintly bedded;
base grades....................................................... 1

(385

83. Shale, dark-gray, silty, contains 30 percenl: light-gray very
fine grained sandstone laminae in top 4 in. 
up to 0.5 in. thick; base grades........

, few siderite beds
t 6 

(391

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

85. Shale, dark-gray, silty, faintly bedded; base grades

grades, 1 
(392

0 
(393

86. Sandstone, medium-light- to medium-gray, very fine to fine-grained,
silty, micaceous contains 40 percent quartz 
grades.....................................

, thin-bedded; base

87. Sandstone, brownish-gray, medium-grained, petroliferous, contains 
40 percent quartz, thick-bedded; base sharp.......................

88. Siltstone, medium-dark-gray, micaceous, faintly bedded; base 
grades....................................

89. Shale, dark-gray, silty, very carbonaceous in basal 4 in., evenly
bedded

90. Coal, Welch (?) coal bed (thickness - 1 ft 1 in.)

90a. Coal, impure, contains abundant dark-gray shale 
laminae.........................

90b. Coal, mostly bright attritus,

91. Underclay, dark-gray, carbonaceous, abundant rootlets; base 
grades....................................

92. Shale, dark-gray, contains few plant fragments, evenly bedded 
fissile; base grades......................

74

4 
(397

(398

3
(402

1 
(404

0 
(404

0 
(405

1 
(406

5 
(412

6 
1)

1 
2)

0 
2)

10 
0)

1
1)

10
11)

4 
3)

10 
1)

2 
3)

11 
2)

1 
3)

9
0)



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 
grades............................................................ 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...................... 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............................................... 1 1

(423 9)

97. Shale, dark-gray, contains 20 percent light-gray very fine grained
sandstone laminae, evenly bedded, fissile; base grades............ 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..................... 0 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..................................... 8 6

(486 8)

102. Shale, dark-gray to black, abundant plant fragments, evenly
bedded, fissile; base sharp....................................... 0 3

(486 11)

103. Coal, Beckley coal bed, mostly bright attritus.................... 4 6
(491 5)
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Unit Thickness 
Number Description (Depth)

104. 

105.

106.

107. 

108. 

109.

110. 

111. 

112.

113. 

114. 

115.

Underclay, dark-gray, carbonaceous, abundar
rt r* a /"I f* c

Sandstone, light- to medium-gray, very fine 
micaceous, contains 40 percent quartz, 30 i 
silty shale laminae, abundant rootlets, th:

Sandstone, light-gray, medium-grained, mice 
percent quartz, scattered dark and light m: 
rootlets and coal laminae in top 2 ft 3 in,
rnocc"i\ro* V\ac£s oH a Y*T"\

Shale, dark-gray, silty, evenly bedded, fis 

Shale, black, carbonaceous, canneloid, fisj 

Coal, canneloid, few thin vitrain bands, 0,

Shale, black, carbonaceous, pyritic in base

Shale, black, carbonaceous, silty, evenly t
S V-fc O TTT\

Sandstone, light-gray, very fine to fine-gi
n a Y" r» a r» i~ m i a 1* f~ *7

Shale, black, carbonaceous, silty in basal

Sandstone, light- to medium-light-gray, fir 
contains 45 percent quartz, 10 percent dart 
abundant coal laminae in basal 7 in. ; base

ft

it rootlets; base 
....................... 0

(491

i grained, silty, 
>ercent dark-gray 
.n-bedded; base 
....................... 1

(493

iceous , contains 60 
.neral grains, scattered 
, thick-bedded to 
....................... 5

(498

; O T 1 A   r\ OC£lfT1^O/'l£lO fl

(498

Slid* V\£3 QO OT*a/^£SG O

(499

25 in. pyrite lens 
....................... 0

(499 

il 0.5 in............... 0
(500 

....................... 0
(500

>edded, fissile; base 
....................... 0

(500

 ained, contains 50 
....................... 0

(500

5 in. , contains few 
....................... 1

(501

le-grained, micaceous, 
:-gray siltstone laminae,

(507

in.

4 
9)

9 
6)

1 
7)

3
10)

8 
6)

3.5 
9.5)

2.5 
0)

1 
1)

7 
8)

1 
9)

2 
ID

6 
5)
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Unit Thickness 
Number______________________________Description___________________________________(Depth)

ft in.

116. Coal, dull to bright attritus..................................... 0 3
(507 8)

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

(510 3)

118. Sandstone, very light gray, very fine to fine-grained, contains
65 percent quartz, well sorted, massive; base sharp............... 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............... 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 sharp.................................. 2 1

(518 0)

121. Shale, medium-dark-gray, silty, contains 20 percent light-gray
very fine grained sandstone laminae, evenly bedded, fair fissility;
base grades....................................................... 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 grades............................... 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 sharp................ 21 4

(543 4)

124. Shale, black, carbonaceous, contains scattered coal laminae,
fissie............................................................ 3 1

(546 5)

125. Coal, Fire Creek rider coal bed, dull to bright attritus.......... 1 5
(547 10)
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Unit 
Number Description

126.

127.

Underclay, medium-dark-gray, carbonaceous, silty in basal 1 ft, 
abundant rootlets and root slicks; base grades.................

Shale, medium-dark-gray, silty, finely 
percent light-gray very fine grained sands 
bedded; base grades .......................

micaeous contains 25 
tone laminae, evenly

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....................

129. Shale, medium-dark-gray, silty, contains 
very fine grained silty sandstone laminae, 
fair fissility; base grades abruptly......

25

130. Sandstone, light-gray, very fine to fine- 
contains 55 percent quartz, thin-bedded, f 
base grades...............................

grained, micaceous, 
2W contorted beds;

131. Shale, medium-dark-gray, silty, finely 
percent light-gray very fine grained silty 
evenly bedded, fissile; base grades.

micaceous

132. Sandstone, light-gray, very fine to fine 
micaceous, contains 45 percent quartz, 5 
gray siltstone laminae, thin-bedded; base

133. Shale, medium-dark-gray, very silty, 
gray very fine grained silty sandstone 
fair fissility; base grades abrupty...

contains 
laminae

percent light-gray 
slightly burrowed,

contains 25 
sandstone laminae,

grained, finely 
ercent medium- 
rades abruptly,

40 percent light- 
, evenly bedded,

Thickness
(Depth) 

ft in.

134.

135.

4 
(552

0 
(552

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......................................................

0 
(553

0 
(554

1
(556

1
(557

2 
(559

0 
(560

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 1 in. thick, thin- to thick-bedded......... 5

(566

28 
(594

2 
0)

9 
9)

5)

11 
4)

0)

1 
1)

9 
10)

6)

6
0)

4 
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............................... 54 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 sharp........................................ 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......... 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 sharp................................ 0 9

(677 10)

141. Sandstone, very light gray, very fine to fine-grained, contains
65 percent quartz, thick-bedded; base sharp....................... 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...................... 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 sharp........................................... 3 11

(698 10)

145. Shale, medium-dark- to dark-gray, silty, finely micaceous, 
contains 10 percent light-gray very fine grained silty 
sandstone laminae, fissle......................................... 1 0

(690 10) 
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Unit 
Number Description

Thickness 
(Depth)

146,

147,

148,

149,

150,

151,

152,

153,

154,

ft

Sandstone, light- to medium-light-gray, ve 
micaceous, contains 50 percent quartz, 25 
shale laminae and beds up to 2.5 in. thick 
grades....................................

y fine grained, silty, 
percent medium-dark-gray 

thin-bedded; base

micaceousSiltstone, medium-dark-gray, finely 
percent light-gray very fine grained silty 
basal 5 in., thin-bedded; base grades.....

(699

contains 20 
sandstone laminae in

0 
(700

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. be|.ow top, thin- to thick- 
bedded ; base sharp.......................

Shale, medium-dark-gray, very silty, finely micaceous, faintly 
bedded, poor fissility; base grades......

(703

Sandstone, light-gray, very fine to fine-grained, contains 60 
percent quartz, 35 percent dark-gray shale laminae and beds up 
to 2 in. thick, cross-laminated, thin-bedded; base grades......

Sandstone, light-gray, fine-grained, micac 
percent quartz, scattered dark mineral 
siderite and dark-gray shale clasts from 5 
10 in. below top, thick-bedded............

eous, contains 65
abundant angular 

ft 6 in. to 5 ft
grains

Shale, dark-gray, contains 25 percent light 
grained sandstone laminae, evenly bedded,

-gray very fine 
fissile; base grades

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 ^»eds from 6 in. to 
10 in. above base; base grades...............................

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 
2 ft, scattered dark mineral grains, thick 
base grades...............................

clasts in basal 
-bedded to massive;

1 
(704

3 
(708

6 
(715

0 
(715

6 
(722

15 
(737

in.

10 
8)

3 
7)

2 
9)

4 
1)

11 
0)

5 
5)

7 
0)

10 
10)
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Unit Thickness 
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 
11 in. to 5 ft 10 in. below top; base grades..................... 8 3

(746 1)

156. Sandstone, light-gray, fine- to medium-grained, micaceous, 
contains 60 percent quartz, scattered siderite clasts; base 
grades............................................................ 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 sharp.............. .............. 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............................................... 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.................. 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 grades................................. 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 6.5 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 
1 in. to 3 ft 10 in. below top, scattered coal clasts and 
laminae in basal 5 ft; base grades............................... 20 8

(833 10) 
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Unit 
Number Description

Thickness
(Depth) 

ft in.

163. Sandstone, light-gray, medium- to coarse-gtfained, micaceous, 
contains 65 percent quartz, abundant dark mineral grains, 
abundant quartz granules in basal 6 in., massive............

164. Conglomerate, very light gray, contains weM rounded white 
quartz pebbles from 0.5 in. to 1 in. in diameter, well rounded 
siderite clasts up to 1 in. in diameter, medium-grained moderately 
quartzose sandstone matrix; base sharp and uneven..............

6 
(839

1 
11)

165. Sandstone, light-gray, fine-grained, very rtiicaceous, contains 
50 percent quartz, 15 percent continuous and discontinuous 
medium-gray siltstone laminae, thin-bedded; base sharp.......

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 sideirite clasts from 0.25 
in. to 0.5 in. in diameter in basal 2 ft, thick-bedded to massive; 
base sharp.............................

(841

3
(844

4 
3)

0 
3)

i 3 
(847

167<

168,

Sandstone, very light gray, fine- to medium 
90 percent quartz, thick-bedded to massive

Sandstone, very light gray, mottled browni 
4 in., fine- to medium-grained, contains 
conglomeratic with scattered well rounded 
up to 0.5 in. in diameter................

sh-gray in basal 4 ft 
90 percent quartz, 
A/hite quartz pebbles

BOTTOM OF HOLE 
TOTAL DEPTH 865 ft

i-grained, contains 
base grades...... 11 

(859

4 
7)

10 
5)

5 
(865

7 
0)
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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: 2^.40 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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Corehole: SW-3 continued



Corehole: SW-3 continued
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Corehole: SW-3 continued
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Corehole: SW-3 continued
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Corehole: SW-3 continued
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DETAIL LOG

Corehole: SW-3 Logging Speed: 5 ft/min Time Constant: 1

Depth Hi8h Resolution Density 
(ft) (0-450 counts per second) Q
4815" 

484
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494

496

497.5
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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 0
(15 0)

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

(21 6)

3. Shale, black, carbonaceous, few coalified plant fragments,
evenly bedded..................................................... 0 6

(22 0)

4. Shale, medium-dark-gray, few plant fragments, evenly bedded....... 0 8
(22 8)

5. Shale, black, very carbonaceous, few plant fragments.............. 0 2
(22 10)

6. Underclay, medium-gray, few rootlets, faintly bedded; base
sharp............................................................. 1 1

(23 11)
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Unit 
Number Description

Thickness 
(Depth)

ft in.

LOWER PENNSYLVANIA 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.......................

8. Sandstone, light- to medium-light-gray, very 
fine-grained, micaceous, contains 50 percent
10 percent medium-gray siltstone laminae; base sharp

9. Shale, medium-dark-gray, slightly silty, finely micaceous, 
evenly bedded, fair fissility; base grades,

10. Shale, medium-gray, very silty, evenly bedded, poor 
fissility; base grades.............................

fine to 
quartz,

11. Sandstone, medium-light-gray, very fine grained, contains 
40 percent quartz, thin-bedded; base grades..............

13. Sandstone, medium-light-gray, very fine grained, contains 
65 percent quartz; thick-bedded; base sharp,

14. Shale, medium-gray, silty, finely micaceous,
bedded, fair fissility,

15. Sandstone, medium-light-gray, fine-grained,
cent quartz, 10 percent medium-gray micaceous siltstone 
laminae, cross-laminated, thin- to thick-bedded; base grades,

evenly

contains 65 per-

16. Sandstone, light-gray, fine-grained, contains 65 percent
quartz, 40 percent dark-gray shale laminae in basal 4 in., 
thick-bedded; base sharp..................

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

grained, contains

3 
(26

2 
(29

3 
(33

...... 0
(35

12. Shale, medium-gray, slightly silty, poor fissility; base sharp.... 1
(36

0 
(36

0 
(36

5 
(42

1 
(43

14 
(58

0 
11)

9
8)

4)

1 6 
(34 10)

3 
1)

1 
2)

6 
8)

1 
9)

7 
4)

7 
11)

6 
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
undulatory........................................................ 94 3

(152 8)

Lee Formation 
Hensley Member

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

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

19b. Pyrite, nodular............................................. 0 2.5
(153 1)

19c. 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 sharp...... 3 8

(157 6)

22. Shale, medium-gray, silty, micaceous, evenly bedded;
base sharp........................................................ 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............................... 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-gray silt- 
stone laminae, thin-bedded to massive; base grades................ 11 1

(172 6)
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Unit 
Number Description

Thickness
(Depth) 

ft in.

26

27

Sandstone, light-gray, medium- to coarse-grained, micaceous,
contains 65 percent quartz, abundant dark and light mineral
grains, thick-bedded to massive; base sharp f ...................... 27

(200

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 
burrowed, evenly bedded; base grades.......

, slightly

28,

18 
(218

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............... 22

(240

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

29a. Coal, impure.............................. 0 
(240

0 
(241

29c. Coal, thin to thick vitrain bands, bright attrital matrix... 1
(243

29b. Coal, dull to bright attritus, 0.125 in. pyrite 
lense 1 in. above base.........................

30, Underclay, medium- to medium-dark-gray, pla$tic, carbonaceous, 
abundant rootlets.............................................

31. Siltstone, medium-gray, scattered rootlets; base grades

32, Sandstone, medium-light-gray, very fine grained, contains 
50 percent quartz, few rootlets, thick-bedded to massive; 
base grades...............................

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 sharp.......

34 Sandstone, light-gray, mottled brownish-gray, contains 50 
percent quartz, few coal clasts, ripple-bedded; base grades,

1 
(244

1 
(245

3 
(249

24 
(273

1 
(274

7 
1)

1 
2)

2 
4)

4 
8)

11 
7)

7 
2)

0 
2)

6 
8)

4)

4 
8)

0 
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 sharp..................................... 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 uneven.................................................. 18 5

(294 7)

37. Shale, medium-gray to black, carbonaceous, contains few
siderite beds, few slickensided surfaces, evenly bedded........... 0 6

(295 1)

38. Sandstone, light-gray, coarse-grained, micaceous, contains 
65 percent quartz, scattered dark mineral grains, massive, 
base sharp........................................................ 9 8

(304 9)

39. Coal, mostly bright attritus, pyritic............................. 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................................................ 3 8

(308 7)

41. Shale, dark-gray to black, carbonaceous, contains few
siderite nodules, evenly bedded, fissile; base grades............. 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 uneven................... 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 sharp....................................... 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 1 in. in diameter, 
evenly bedded; base grades........................................ 42 0

(388 1)
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Unit
Number

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Thickness
Description

Shale, dark-gray, carbonaceous, contains 10
light-gray siltstone and very fine grained s
laminae and beds, scattered rootlets in top
few slickensided surfaces in basal 1 ft, eve

Coal, Upper split of Lee coal bed, dull to b
attritus, few scattered vitrain bands, pyrit

Underclay, dark-gray, carbonaceous, abundant

Shale, dark-gray to black, very carbonaceous

Coal, Lower split of Lee coal bed, impure, d

Underclay, dark-gray, carbonaceous, few root

Lee Formation
Middlesboro Mem

Sandstone, medium-light-gray, very fine grai
n a Y* r^ o T"I f~ /"i 1 1 o Y* f~ T coiif"t"oT"Orfn Y*/"\/"\f~iQt~c* r^ Q c o o Vi £ipcLCcllL t-| LI d I. L £ , oCdLLcLcQ LUUL-LcLo, Udo c o lid

Sandstone, very light gray, medium- to coars
contains 90 percent quartz, few dark-gray sh
scattered well rounded white quartz pebbles
8 ft~ macciwo* KflQO crfflrfoc

Sandstone, very light gray, fine- to medium-
tains 90 percent quartz, abundant coal clast
in diameter in top 4 in. , scattered stylolit
m o o o i \TO * r^ o o o cni>T*i"\

Conglomerate, very light gray, contains abun
white quartz pebbles up to 0.5 in. in diamet
dark-gray shale clasts, medium- to coarse-gr
sandstone matrix, thick-bedded; base grades.

percent
andstone
15 ft,
nly

right

ull

1 pf <? .......

ber

ned, contains 45

e-grained,
ale laminae,
in basal

grained, con-
s up to 0.5 in.
es in basal 1 ft,

dant well rounded
er and medium-
ained quartzose

(Depth)
ft

.. 68
(456

0
(457

0
(457

0
(458

0
(458

0
(458

o

(461

, . 80
(541

5
(547

0
(547

in.

4
5)

7
0)

2
2)

11
1)

7
8)

1
9)

4
1)

5
6)

9.5
3.5)

2.5
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................................................ 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 grades........................ 3 10

(552 11)

57. Shale, dark-gray, few pyritic siderite nodules 1 in. below
top, evenly bedded, fissile....................................... 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 top.............................. 0 10

(554 1)

58b. Coal, impure, contains abundant dark-gray
carbonaceous shale laminae.................................. 0 9

(554 10)

58c. Coal, thin to thick vitrain bands, dull to bright
attrital matrix, few pyrite laminae in basal 1 in. ......... 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 sharp..................................... 4 7

(559 11)

60. Coal, thick vitrain bands, bright attrital matrix, contains
0.25 in. dark-gray shale bed...................................... 0 1.5

(560 0.5)

61. Underclay, medium-dark-gray, contains few coal laminae 2 in.
below top, abundant rootlets; base sharp.......................... 0 4.5

(560 5)

62. Coal, mostly thick vitrain bands.................................. 0 0.5
(560 5.5)

63. Underclay, medium-dark-gray, abundant rootlets; base grades....... 0 10.5
(561 4)

64. Shale, mediura-dark-gray, contains few coal laminae in basal 
1 in., few plant fragments including Galamites 2 ft 11 in. 
below top, evenly bedded, fissile................................. 4 7

(565 11)
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Unit 
Number Description

65. Shale, black, carbonaceous, contains few co«

66. Underclay, medium-dark-gray, contains 0.5 ii 
very fine grained sandstone bed at top, few
Hi3OP CTT^lHpQ . . - . .

67. Shale, medium-dark-gray, slightly silty, ve:

68. Sandstone, medium-light-gray, very fine gra: 
micaceous, contains 60 percent quartz; base

69. Siltstone, medium-gray, very finely micaceoi
"FalT"  F"tCC'l1'lf~\7* Vl £1 G 0 CT T" a r! O C

70. Shale, medium-gray, very silty in top 5 in.
 F"loo"l1o* V* 3 c a o Vl a T"i^

71. Sandstone, medium-light-gray, very fine to : 
micaceous, very silty in top 5 in., contains 
quartz, abundant feldspar and dark mineral ^
T^O / l/^Orl* Vl£)GO CT Y* il rf""l O G

72. Sandstone, light- to medium-light-gray, med] 
micaceous, contains 60 percent quartz, 5 pel 
gray micaceous siltstone laminae, abundant : 
dark mineral grains, thin-bedded; base shar]

73. Shale, medium-dark-gray, evenly bedded, fiss

Thickness 
(Depth)

i. light-gray 
rootlets;

 y silty in basal

.ned, sparsely

is, thin-bedded,

evenly bedded,

: ine-grained, 
i 60 percent 
grains, thin-

. urn-grained, 
 cent medium- 
: eldspar and

i i 1 P>   Ka c*a 0"raf1*3 Q

ft

0
(566

0
(566 

3
(570 

1
(571 

1
(573

0
(573 

2
(576 

... 14
(591 

0
(591

in.

1 
0)

10 
10)

3 
1)

3
4)

10 
2)

7 
9)

11 
8)

4 
0)

4 
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 
medium-dark-gray shale clast at base, thin- 
base sharp.................................

75 Sandstone, light-gray, medium-grained, micaceous, contains 
65 percent quartz, 10 percent feldspar, scattered dark mineral 
grains, abundant contorted coal and medium-dark-gray shale clasts 
in basal 9 in., thick-bedded; base sharp..

98

grains, 0.5 in. 
to thick-bedded;

2 
(593

1 
(595

0 
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Unit Thickness 
Number_____________________Description_______________________________(Depth)

ft in.

76. Coal, vitrain..................................................... 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............................................................ 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................................... 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 sharp.......... 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................ 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.............................................. 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 sharp............................ 1 9

(648 5)
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Unit 
Number Description

85. 

86.

87. 

88.

89.

90. 

91.

92. 

93. 

94.

Sandstone, white to very light gray, medium 
contains 90 percent quartz; abundant sideri 
dark-gray shale clasts; base sharp and unev

Sandstone, light-gray, fine- to medium-grai 
contains 65 percent quartz, scattered dark 
mineral grains, massive; base grades. ......

Sandstone, light-gray, medium-grained, mica 
65 percent quartz, scattered feldspar and c 
grains, abundant coal clasts from 4 ft 5 in 
top, abundant coal and medium-dark-gray sha 
basal 9 in., thick-bedded to massive; base

Shale, medium-dark-gray, very silty, finely 
contains 40 percent light-gray very fine gr 
laminae, burrowed, evenly bedded, fissile;

Shale, black, carbonaceous, contains 25 per

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

91a. Coal, impure, contains scattered dark

91b. Coal, mostly bright attritus, few vit 
top 3 in. , pyritic in basal 1 in. . . .

Underclay, medium-dark-gray, very silty in 
carbonaceous in top 1 in. , abundant rootlet 
abruptly. ..................................

'Sandstone, light-gray, fine- to medium-gra] 
contains 65 percent quartz, scattered felds 
mineral grains, thick-bedded to massive; be

Sandstone, light-gray, medium-grained, mic* 
cent quartz, 10 percent feldspar, abundant 
few coal laminae 2 ft 1 in. below top, abui 
dark-gray shale clasts in basal 2 ft, mass:

100

Thickness 
(Depth)

-grained, micaceous, 
be, coal, and medium-

ned, micaceous, 
and light

ceous, contains 
ark mineral 
. to 5 ft below 
le clasts in
chair* . . . . ...

micaceous , 
ained sandstone
ha co cViaT"n

cent coal

9.75 in.) 

-gray shale laminae....

rain bands in

basal 8 in. , 
s; base grades

ned , micaceous, 
par and dark
GP CTT'flrlpQ . -

ceous, contains 65 per- 
dark mineral grains, 
dant coal and medium-
WO   V»i3 O O cVliJIT*

ft

0 
(648

0 
(648

3 
(652

12 
(665

2 
(668

0 
(668

0 
(668

1 
(670

5 
(675

3 
(678

19 
(698

in.

3 
8)

3 
11)

11 
10)

3 
1)

11 
0)

3 
3)

2.5 
5.5)

7.25 
0.75)

2.25 
3)

3 
6)

8 
2)



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....................... 16 10

(715 0)

96. Sandstone, mediura-light-gray, fine- to medium-grained, 
very micaceous, contains 60 percent quartz, few dark- 
gray carbonaceous shale laminae, massive; base sharp.............. 2 10

(717 10)

97. Sandstone, raediura-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 sharp........................................................ 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 
uneven............................................................ 0 7

(727 10)

99. Sandstone, mediura-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............. 6 3

(734 1)

100. Shale, medium-dark-gray, slightly silty, very silty in
basal 4 in., evenly bedded; base sharp............................ 2 5

(736 6)

101. Sandstone, mediuin-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 grades.............. 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 
top, massive...................................................... 60 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

Quadrangle: Jenkins East, Va.-Ky. Latitude: 37° 

Altitude: 2,055 ft Logged Depth: 809 ft

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

High Resolution Density Time Constant: 1

o
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Drilled Depth: 810 ft 7 in.
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Corehole: SW-4 continued
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Corehole: SW-4 continued
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Corehole: SW-4 continued
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Corehole: SW-4 continued
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DETAIL LOG

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

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

148

ISO

152

154

156

158

160

162

164

I

I
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Corehole: SW-4 continued
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Corehole: SW-4 continued
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Corehole: 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 PENNSYLVANIA SERIES
Lee Formation 

Naese Sandstone Member

1. Soil and weathered rock (casing set - no core recovered).......... 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....................... 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 grades....................................................... 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 sharp........................................................ 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........................................................ 4 6

(93 9) 
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Unit 
Number

Thickness

6. Coal, Jawbone rider coal bed (thickness -If

6c. Coal, dull to bright attritus, thick vit 

6d. Coal, abundant vitrain bands, bright att 

7. Underclay, medium-gray, abundant rootlets; b£

8. Silts tone, medium-gray, finely micaceous, sar 
abundant rootlets in top 1 ft 2 in. , faintly

9. Sandstone, light-gray, fine- to mediura-graine 
contains 60 percent quartz, scattered dark ar 
mineral grains, thick-bedded; base grades....

ft 

t 4 in.) 

..................... 0
(93 

..................... 0
(93

(94

(95

QO CTT"iJ/^OG 1

(96

dy at base, 
bedded; base 
..................... 2

(99

d, micaceous, 
d light 
..................... 3

(102

in.

2 
11)

0.5 
11.5)

5.5 
5 )

8 
1)

9
10)

6 
4)

4 
8)

10,

11

Sandstone, light-gray, medium-grained, micacejous, contains 65 
percent quartz, scattered dark and light rainejral grains, abun­ 
dant coal laminae at 10 ft and 14 ft below top; 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 basal 4 in., 
massive; base grades abruptly..............

12, Sandstone, light-gray, medium-grained, micaceous, contains 
60 percent quartz, 5 percent medium-gray silt stone laminae,
scattered dark and light mineral grains, thin 
bedded; base grades abruptly...............

13,

14,

Sandstone, light-gray, medium- to coarse-grained, micaceous, 
contains 65 percent quartz, scattered dark and light mineral 
grains, massive; base sharp................

Shale, medium-dark-gray, contains scattered siderite beds up to 
1 in. thick, abundant siderite beds and nodules in basal 5 ft, 
evenly bedded, fissile.....................
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20 
(138

- to thick-
1 

(140

3 
(143

30 
(174

1 
9)

9
6)

6 
0)

9 
9)

4 
1)



Unit Thickness 
Number_____________________Description________________________(Depth)

ft in.

15. Shale, medium-gray, contains abundant plant stems and
pinnules, faintly bedded, fair fissility.......................... 1 11

(176 0)

16. Coal, dull to bright attritus..................................... 0 6
(176 6)

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

18. Siltstone, medium-gray, micaceous, contains 10 percent 
light-gray very fine grained sandstone laminae, thin- 
bedded, poor fissility; base grades............................... 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....................................................... 7 4

(186 7)

20. Shale, medium-dark-gray, silty, evenly bedded; base sharp......... 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.................. 2 5

(191 0)

22. Siltstone, medium-gray, contains 30 percent dark-gray
shale laminae, thin-bedded; base grades........................... 1 4

(192 4)

23. Shale, medium-gray, contains abundant siderite beds up to 1 in.
thick, evenly bedded, fissile; base grades........................ 1 9

(194 1)

24. Shale, black, carbonaceous, evenly bedded, fissile................ 0 5
(194 6)

25. Coal, Jawbone coal bed, thin to thick vitrain bands, dull
to bright attrital matrix ........................................ 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.................. 4 3

(202 6) 
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Unit
Number Description

28. Sandstone, light- to medium-light-gray, medium-grained,
micaceous, contains 55 percent quartz, abundant dark and
light mineral grains, crossbedded, massive.

29. Sandstone, light-gray, medium- to coarse-gr<
micaceous, contains 65 percent quartz, 10 p<
spar, scattered dark mineral grains, massiv(

30. Sandstone, medium-light-gray, fine- to medii
micaceous, contains 55 percent quartz, abun<
light mineral grains; base grades abruptly.

31. Sandstone, light- to medium-light-gray, med:
coarse-grained, micaceous, contains 65 perc<
15 percent feldspar, scattered dark mineral

lined, very
ircent feld-

im-grained,
lant dark and

.urn- to
;nt quartz,
grains;

32. Sandstone, light-gray, coarse-grained, very micaceous,
contains 65 percent quartz, scattered feldspar and dark

33. Sandstone, light- to medium-light-gray, fine
medium-grained, micaceous, contains 60 perct
scattered feldspar and dark mineral grains,
CTT" £5 f\ £*f\ * HnGO CTT" 53 rl O C al^T"n'nt"1\7

>- to
;nt quartz,
normally

Thickness
(Depth)

ft

..... 6
(209

..... 2
(211

..... 2
(214

.... . 9
(223

..... 7
(230

... , , 3
(234

in.

11
5)

6
11)

3
2)

0
2)

8
10)

3
1)

34

35

36

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.

Sandstone, light-gray, mottled brownish-gra; 
to 6 ft 3 in. below top, medium- to coarse- 
micaceous, contains 65 percent quartz, 
and light mineral grains, abundant quartz 
few coal clasts in basal 9 in; base sharp

from 4 ft 
grained, 

scattered dark 
granules and 
and undulatory,

Shale, medium- to medium-dark-gray, carbonaceous, contains 
5 percent light-gray siltstone laminae, evenly bedded, 
fissile; base grades......................
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Unit . Thickness 
Number_____________________Description________________________(Depth)

ft in.

37. Shale, medium-dark-gray, carbonaceous, evenly bedded,
fissile; base grades.............................................. 34 0

(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.............................................. 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..................... 3 7

(343 1)

40. Shale, medium-dark-gray, carbonaceous, contains scattered siderite 
beds up to 1 in. thick, few plant fragments, evenly 
bedded; base grades............................................... 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............................................... 2 3

(356 10)

42. Shale, medium-dark-gray, contains few siderite beds up to 2 in.
thick, evenly bedded, fissile; base grades........................ 7 6

(364 4)

43. Shale, black, very carbonaceous, fissile; base grades............. 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 grades....................................................... 2 1

(367 8)

45. Shale, medium-dark-gray, few plant fragments, evenly
bedded, poor fissility............................................ 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 ......................................................... 4 5

(373 2)

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

48. Shale, black, carbonaceous, contains few coal laminae............. 0 3
(374 2)
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Unit
Number

49.

50.

51.

52.

53.

54.

55.

56.

Thickness
Description

Coal, thin vitrain bands, dull attrital mat]

(Depth)

' iv . . . ..... . . .

Underclay, medium-dark-gray, silty, abundant! rootlets; base

Sandstone, light- to medium-light -gray, ver
silty, micaceous, contains 40 percent quart
medium-gray shale and siltstone laminae, bu
V>^/^HoH   V\i3 C O OTT £1 d & Q.

Shale, medium-dark-gray, silty, contains 10
light-gray very fine grained sandstone lami

Siltstone, medium- to medium-dark-gray, con
cent light-gray very fine grained sandstone
cent dark-gray shale laminae and beds, few
up to 0.5 in. thick in basal 4 in., thin-be
grades abruptly. ...........................

Shale, medium-dark-gray, contains 5 percent
medium-light-gray siltstone and very fine g
C t" /"\ rt A T 3 TUT T^OO ^ 170 Tl 1 \7 V\ 0 /I /I 0 /*? "P"IGG"f10* 1*\ ""* *** *">o L (JLlfc: _LdlllJ_ Lid " , c Vcil-Ly DcCK-lcU. j L-Loo-L-LCj Udofc;

Shale, medium-dark-gray, silty, contains 30
light-gray siltstone and very fine grained i
laminae , evenly bedded .....................

Coal, Lee coal bed (thickness - 11.5 in.)

56a. Coal, mostly bright attritus. ........

56b. Pyrite. ..............................

56c. Coal, mostly moderately dull attritus

56d. Coal, mostly bright attritus .........

56e. Coal, mostly dull attritus ...........
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' fine grained,
;, 30 percent
 rowed, thin-

percent
lae,

:ains 20 per-
10 per-

jiderite beds
.ded; base

light- to
 ained sand-
g T*J)H^Q............

percent
sandstone

ft

0
(374

1
(376

1
(377

0
(378

.... 3
(381

5
(387

... 11
(399

.... 0
(399

.... 0
(399

.. .. 0
(399

. . .. 0
(400

.... 0
(400

in.

2
4)

11
3)

11)

7
6)

2
8)

11
7)

8
3)

5
8)

0.25
8.25)

1.75
10)

3.5
1.5)

1
2.5)



Unit
Number Description

57. Underclay, medium- to medium-dark-gray, abundant rootlets;
base grades

Thickness
(Depth)

ft

.... 1
(401

in.

3.5
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 grades........................ 1 6

(403 0)

59. Sandstone, light- to raedium-light-gray, medium-grained, 
micaceous, petroliferous, contains 55 percent quartz, 
thin and lenticularly bedded; base sharp.......................... 11 7

(414 7)

60. Shale, medium-dark-gray, silty, micaceous, contains 15 
percent raedium-light-gray siltstone laminae, evenly 
bedded; base sharp................................................ 0 2

(414 9)

61. Sandstone, light- to medium-light-gray, medium-grained,
micaceous, contains 60 percent quartz; scattered dark and
light mineral grains; base sharp.................................. 0 8

(415 5)

62. Shale, medium-dark-gray, silty, evenly bedded..................... 0 1
(415 6)

63. Sandstone, light- to raedium-light-gray, medium-grained, 
micaceous, contains 65 percent quartz, scattered dark 
and light mineral grains; base sharp.............................. 0 4

(415 10)

64. Shale, raediurn-dark-gray, silty, evenly bedded, fair
fissility; base sharp............................................. 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.................................... 3 6

(419 7)

66. Sandstone, very light- to light-gray, medium-grained,
contains 90 percent quartz, scattered dark mineral grains,
few stylolites; base sharp......................................... 6 7

(426 2)

67. Shale, raedium-dark-gray, contains 5 percent light-gray very fine 
grained sandstone laminae and beds up to 0.25 in. thick, 
evenly bedded; base sharp......................................... 0 3

(426 5)
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Unit
Number

68.

69.

70.

71.

72.

73.

74.

75.

76.

Thickness
Description

Sandstone, light- to medium-light-gray, ver;
grained, micaceous, contains 55 percent qua

(Depth)

i fine to fine-
:tz, 5 percent

black carbonaceous shale laminae and beds up to 1 in.
fViir*!/"   KaQ^ oViiafr*

Shale, medium-dark- to dark-gray, contains
light-gray very fine grained sandstone lami
top 6 in., evenly bedded; base grades......

Sandstone, light- to medium-light-gray, fin<
micaceous, contains 60 percent quartz, scat
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
pebbles, few coal clasts at base, crossbedd

Sandstone, very light gray, medium-grained,
90 percent quartz, few well rounded white q
pebbles up to 0.25 in. in diameter; base gr

Sandstone, white to very light gray, medium
grained, contains 90 percent quartz, petrol
top 1 ft, few dark and green mineral grains
well rounded white quartz pebbles up to 0.5
diameter, few stylolites, few siderite clas
1 "F t~   l^iJ C O G h 53 T*O

Sandstone, medium-light-gray, medium- to co
micaceous, contains 65 percent quartz, scat
light mineral grains, thin- to thick-bedded
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.0 percent
lae in

2 grained,
;ered dark

.ned, silty,
and beds ,

-grained,
2 2 ft 4 in.
irk-gray
se, few
S * Vi.£3 G o & T* .a H o G

f and petroliferous
>ercent quartz,
rounded white quartz
id...................

contains
lartz
) t\ O G ..

- to coarse-
Lferous in
, scattered
in. in
:s in basal

irse-grained,
:ered dark and
' H J3 G £* O T*3 H O G

ft

1
(427

1
(429

1
(430

0
(430

8
(439

7
(447

2
(449

3?
(481

2
(483

in.

3
8)

4
0)

6
6)

3
9)

5
2)

11
1)

3
4)

4
8)

2
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 sharp............. 0 6

(484 4)

78. Shale, dark-gray to black, carbonaceous, contains scattered 
siderite beds from 5 ft below top to base, evenly 
bedded, fissile................................................... 11 7

(495 11)

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

80. Underclay, medium-gray, mottled brownish-gray, slightly 
carbonaceous, slightly sandy in basal 2 in., abundant 
rootlets; base grades............................................. 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 grades.................... 14 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.......................... 7 2

(519 8)

83. Shale, dark-gray to black, carbonaceous in top 3 in. and in
basal 9 in., evenly bedded, fissile; base sharp................... 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 grades....................................................... 0 3

(524 8)

85. Shale, medium- to raedium-dark-gray, slightly carbonaceous, contains
scattered siderite beds up to 1 in. thick; base grades........... 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....................................................... 1 2

(528 8)

87. Shale, medium-gray, evenly bedded, fair fissility................. 9 5
(538 1)

88. Underclay, medium-gray, scattered root slicks; base sharp......... 1 11
(540 0)
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Unit 
Number Description

89.

90.

91. 

92.

93.

94. 

95.

96. 

97.

98.

Silts tone, medium-gray, sandy, thin-bedded;

Shale, medium-gray, siderite nodule from 1 f 
below top, evenly bedded, fair fissility; ba

Sandstone, light- to medium-light-gray, medi 
grained, micaceous, contains 65 percent quar 
and uneven. .................................

Shale, medium- to medium-dark-gray, carbonac 
carbonaceous from 1 ft 4 in. to 1 ft 7 in. b 
10 percent light-gray siltstone laminae from 
top to base, scattered siderite beds; base s

Sandstone, medium-light-gray, fine- to mediui 
micaceous, contains 65 percent quartz, scatt 
grains, few plant stems; base sharp and irre

Shale, medium-dark-gray, slightly silty, eve
"FlCGllo* Vt9GO G V) £J 1T>

Sandstone, medium-light-gray, medium-grained 
contains 65 percent quartz, 10 percent felds 
dark mineral grains, few dark-gray shale lam 
up to 0.5 in. thick, thin- to thick-bedded..

Sandstone, medium-light-gray, medium- to coa 
micaceous, contains 60 percent quartz, 20 pe 
scattered dark mineral grains, thick-bedded;

Sandstone, medium-light-gray, medium- to coa 
micaceous, contains 65 percent quartz, 15 pe 
scattered dark mineral grains, few quartz pe 
11 in. below top, few scattered dark-gray sh 
,basal 2 ft, thick-bedded; base grades abrupt

Sandstone, very light gray, fine-grained, co 
cent quartz, few dark-gray shale laminae, fe

If to 1 ft 2 in.
2 gs O Vl Q V*T"l

im- to coarse- 
:z; base sharp

;ous , very 
*low top, contains 
2 ft below 
larp. ...............

n-grained, 
2red dark mineral
TII 1 a T*

ily bedded,

, micaceous, 
par, scattered 
inae and beds

rse-grained, 
rcent feldspar,

rse-grained, 
rcent feldspar, 
bbles 1 ft 
ale laminae in 
ly..................

ntains 90 per- 
w stylolites,

Thickness 
(Depth)

ft 

1
(541 

2
(544 

0
(544 

4
(549

0
(550 

0
(550 

4
(555

6
(561 

.. 13
(575

4
(579

in.

3 
3)

10 
1)

8 
9)

11 
8)

6 
2)

1 
3)

10 
1)

9
10)

3 
1)

9
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................. 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 sharp..................................... 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 sharp........... 2 4

(603 9)

102. Sandstone, raediura-light-gray, fine-grained, micaceous, 
contains 65 percent quartz, scattered dark mineral 
grains, thick-bedded to massive; base grades...................... 10 1

(613 10)

103. Sandstone, mediura-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 in., massive.............................................. 2 1

(615 11)

104. Shale, dark-gray, contains 25 percent light-gray siltstone 
laminae, scattered siderite nodules, slightly burrowed, 
evenly bedded, fissile............................................ 2 11

(618 10)

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

106. Underclay, medium-gray, slightly silty, abundant rootlets......... 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 Calaraites; base sharp...... .............. 7 2       (630 5)

108. Sandstone, medium-light-gray, fine-grained, micaceous,
contains 50 percent quartz; base sharp and irregular.............. 0 2

(630 7)
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Unit 
Number Description

109. 

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

Shale, medium- to medium-dark-gray, contains 
fragments, evenly bedded, fair fissility; bas

Sandstone, medium-light-gray, fine-grained, c 
percent quartz, 20 percent dark-gray shale lc

Shale, dark-gray, few slickensided surfaces,

Sandstone, medium-light-gray, fine- to mediuu
micaceous, petroliferous, contains 50 percent
V\ a c Q OT T" 3 /I Q O

Sandstone, medium-gray, fine-grained, micacec
45 percent quartz, 5 percent coal laminae, tl
KoQP OTT"Slf1p<3 - - -

Sandstone, light- to medium-light-gray, medii
micaceous, contains 50 percent quartz, few cc
t"Vil n   V»Ar1 rlpr?   Vvaota oryarlpc

Sandstone, light- to medium- light -gray , medii
micaceous, contains 45 percent quartz, few d< 
laminae, thick-bedded to massive; base grade;

Sandstone, medium-light-gray, medium- to coa: 
micaceous, contains 50 percent quartz, thick-

Sandstone, medium-gray, fine- to medium-graii
contains 50 percent quartz, 5 percent medium- 
silty shale laminae, thin-bedded; base grade!

Sandstone, medium-light-gray, medium-grained 
contains 55 percent quartz, thick bedded....

Sandstone, medium-gray, medium- to coarse-gr, 
contains 55 percent quartz, thick-bedded; ba;

few plant
i o cmxA&ci

:ontains 45 
iminae in

evenly

i-grained,
quartz;

>us , contains
lin-bedded;

im-grained,
>al laminae,

im-grained,
irk-gray shale

:se-grained,

led, micaceous,
-dark-gray

, petroliferous,

lined, petroliferous,

Thickness 
(Depth)

ft

0 
(631

0 
(631

0 
(632

3 
(635

2 
(637

1 
(639

7 
(646

1 
(647

1 
(649

0 
(649

0 
(650

in.

7 
2)

4 
6)

9 
3)

0 
3)

1 
4)

8 
0)

7 
7)

0 
7)

5 
0)

10 
10)

11 
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............... 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............... 12 8

(665 1)

122. Coal, mostly bright attritus, few thin vitrain bands.............. 0 0.75
(665 1.75)

123. Shale, medium- to dark-gray, few siltstone clasts up to
0.5 in. thick; base grades........................................ 0 5.25

(665 7)

124. Shale, dark-gray, carbonaceous, few slickensided
surfaces, evenly bedded, fair fissility; base sharp............... 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........................................ 3 3

(670 5)

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;
base sharp........................................................ 6 4

(676 9)

127. Sandstone, raedium-light-gray, medium- to coarse-grained,
contains 65 percent quartz, few large well rounded coal clasts;
base sharp........................................................ 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 sharp......... 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....................................................... 2 3

(681 6)

130. Sandstone, light-gray, medium-grained, micaceous, contains 
65 percent quartz, scattered feldspar and dark mineral 
grains; base grades............................................... 8 0

(689 6)
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Unit 
Number Description

131

132

133,

134

135

136

137

138

139

Sandstone, light- to medium-light-gray, medium- to coarse­ 
grained, micaceous, contains 60 percent quarjtz, abundant 
well rounded white quartz pebbles from 5 ft 5 in. to 6 ft 
2 in. below top, abundant medium-dark-gray shale clasts
from 6 ft 7 in. to 7 ft 7 in. below top and 
1 in.; base sharp...........................

Sandstone, medium-light-gray, very fine to 
contains 45 percent quartz, 45 percent medium 
siltstone and dark-gray shale laminae, thin- 
base sharp..............................

in basal 1 ft

fine-grained,
-gray 
bedded;

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 to massive;

Shale, medum-dark to dark-gray, evenly bedded, fissile; 
sharp................................

Sandstone, light-gray, fine-grained, contains 65 percent 
quartz, scattered dark mineral grains, few dark-gray 
shale clasts; base grades.................

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 irregular.......................

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.......

Sandstone, very light-gray, fine- to medium-grained, 
contains 90 percent quartz, thick-bedded to massive, 
few stylolites; base grades................
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Unit - Thickness 
Number_____________________Description________________________(Depth)

ft in.

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 
grades............................................................ 24 9

(755 1)

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............... 12 3

(767 4)

142. Shale, mediura-dark-gray, contains 10 percent light- 
gray siltstone laminae, evenly bedded; base sharp................. 1 1

(768 5)

143. Shale, medium-dark-gray, contains 5 percent light-gray discontin­ 
uous siltstone laminae, evenly bedded, fissile; base grades........ 1 11

(770 4)

144. Shale, medium-dark-gray, silty, contains 15 percent light- 
gray siltstone laminae, evenly bedded, fissile; base 
grade s............................................................ 3 4

(773 8)

145. Shale, dark-gray, carbonaceous, slightly silty in top 
2 ft 6 in., scattered siderite beds, evenly bedded, 
fissile; base grades.............................................. 10 5

(784 1)

146. Shale, black, carbonaceous, canneloid; base grades................ 0 6
(784 7)

147. Shale, dark-gray, slightly silty, contains few plant
fragments, evenly bedded; base sharp and irregular................ 1 0

(785 7)

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.................. 3 10

(789 5)

149. Sandstone, medium-light-gray, very fine to fine-grained, 
silty, sparsely micaceous, contains 40 percent quartz, 
20 percent dark-gray silty shale laminae; base sharp 
and uneven........................................................ 3 2

(792 7)

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 6

(798 1)
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Unit 
Number Description

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

Shale, medium-dark- to dark-gray, contains 1 
medium-light-gray siltstone laminae, few sid 
and plant fragments, evenly bedded; base gra

Shale, black, carbonaceous, evenly bedded, f

Underclay, medium-gray, mottled brownish-gra
naceous in top 1 in. , very silty in basal 1

Sandstone, very light gray, medium-grained,
3 ft 4 in. below top, contains 90 percent qu
scattered dark mineral grains, scattered qua
from 22 to 28 ft below top, massive, contort
from 4 ft to 10 ft below top; base sharp....

Coal, Fire Creek rider coal bed, thin to thi
bands, bright attrital matrix, high fracture

Underclay, dark gray to black, very carbonac
top 1 in. , contains few coal laminae from 3

Thickness 
(Depth)

J) percent 
;rite beds,
1 P Q -

.ssile;

7, carbo-
:t 2 in. ,

Detroliferous
irtz ,
rtz granules
3d bedding

ik vitrain
1........... ......

2ous in
to 4 in. below

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;

Sandstone, light-gray, fine-grained, contain
quartz, 10 percent dark-gray shale laminae,

Shale, medium-dark-gray, silty, contains 30
gray very fine grained sandstone laminae and
small-scale slump structures and contorted b
9 ft to 9 ft 6 in. below top, slightly burro

Sandstone, light- to medium-light-gray, very
grained, contains 40 percent quartz, 20 perc

s 45 percent
slightly

percent light-
beds, some
edding from
ujpd   h^ Q t* cn~arlf»Q
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ent dark-gray

ft 
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(804

.... 0
(805

.... 2
(807

.... 39
(846

.... 1
(848

.... 1
(849

.... 3
(853

.... 3
(857

.... 10
(867

.... 13
(881

in. 

7
8)

9
5)

1
6)

2
8)

6
2)

3
5)

11
4)

10
2)

0
2)

10
0)

126



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, fissile....................... 18 11

(899 11)

162. Coal, Cove Creek(?) coal bed, mostly bright attritus.............. 1 2
(901 1)

163. Underclay, medium-dark-gray, silty, carbonaceous in
top 3 in., abundant rootlets...................................... 2 0

(903 1)

164. Siltstone, medium- to medium-dark-gray, sparsely
micaceous, thin-bedded; base grades............................... 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........................................ 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 grades...................................... 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............. 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.;
base grades....................................................... 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......................... 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 grades.................... 4 5

(928 9)
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Unit 
Number Description

172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

Sandstone, light-gray, fine-grained, contai
quartz, few siderite clasts, scattered dark
clasts in basal 2 in., few contorted beds;

Shale, medium-dark- to dark-gray, contains
light-gray very fine grained sandstone lami
Kprlo £»vpn 1 V hprlrlpfl 'FiQQi IP* H^QP QViaT*r> ar»Lr w U o , ^-Vwll-^jr L/wUUCV^, J..1.OO.L-^C, LrCL O w O L1CL 1. \J CL1.J

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

Thickness 
(Depth)

ns 65 percent
-gray shale

35 percent
nae and
a i 1 T"l P T7P T1

ained contains

Shale, medium-dark- to dark-gray, slightly silty, evenly
bedded, fissile; base sharp. .................................

Sandstone, light-gray, fine-grained, micace
65 percent quartz, few plant fragments, thi

Shale, dark-gray, contains 10 percent light
fine grained sandstone laminae, evenly bedd
Kaao QViaTD .. . . ............ .....

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

ous, contains
ck-bedded;

-gray very
ed, fissile;

ned, contains

Shale, medium-dark- to dark-gray, evenly be

Sandstone, light-gray, fine- to medium-grai
65 percent quartz, scattered dark mineral g
cV»of"T\ _ .. . _

Sandstone, light- to medium-light-gray, ver
fine-grained, contains 45 percent quartz, 2
dark-gray shale laminae, thin and lenticula
1^ a c o O'T'a/^oG

Shale, medium-dark- to dark-gray, contains
light-gray very fine grained sandstone lami
C V» o T" r\
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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 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......................................... 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 grades....................................................... 1 4

(938 11)

186. Sandstone, very light gray, medium-grained, contains
90 percent quartz, thick-bedded; base sharp....................... 0 5

(939 4)

187. Shale, medium-dark-gray, contains 40 percent light-gray,
very fine grained sandstone laminae, thin-bedded.................. 0 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 sharp.......................... 9 0

(948 6)

189. Shale, medium-dark-gray, contains 35 percent light-gray 
very fine grained sandstone laminae, evenly bedded, 
fissile; base sharp............................................... 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 grades.............................................. 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 
grades............................................................ 9 3

(959 2)

192. Sandstone, light-gray, very fine to fine-grained, contains
45 percent quartz, thin-bedded; base grades....................... 0 7

(959 9)
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Unit
Number

193.

194.

195.

196.

197.

198.

199.

200.

201.

Thickness
Description

Shale, medium-dark-gray, contains 45 percent
very fine grained sandstone laminae, cross-1

Sandstone, light-gray, very fine to fine-gra
contains 65 percent quartz, 5 percent dark-g
shale laminae, scattered dark mineral grains
V\o H rl o H   Vi a C £h CT T* a /"I £k C

(Depth)

light-gray,
iminated, evenly

Lned,
ray silty
, thick-

Sandstone, very light to light-gray, fine-grained, con­
tains 90 percent quartz, few scattered dark jnineral
cry a *i n c ^HT/^1^ "1^^HH^H" V^^c^ crT*aHoc

Sandstone, light- to mediura-light-gray , fine
grained, micaceous, sideritic from 1 ft 2 in
3 in. below top, contains 65 percent quartz,
H a T*lr m 1 no T*a 1 en* a i n c t" Vi T r*k   V\o H H oH   Vi a c o cr T  Zk f\U ct L Ex Ill -L L 1C L d J. ^Ld-Llloj L. L 1 .L l~ JX UcvJ.vJ.cU.} U d o ti £^ L d LI

Sandstone, light-gray, fine-grained, contain
cent quartz, few dark mineral grains, crossb
macciATO* V^acca cry* a H A c

Sandstone, light-gray, fine- to medium-grain
micaceous, contains 90 percent quartz, scatt
rn*i n o T*3 1 cr Y* £J T n c * Vt^) c £> CTT* a H A c

Sandstone, very light to light-gray, fine- t
grained, contains 90 percent quartz, few dar
grains , abundant angular medium-dark-gray sh
in top 9 in. , few shale clasts and coal lami
V\aca1 *7 "Ft" t"hir*lr "V\oH/^or1 t" r\ niaccT \/o   \\ a c o c hUdoCLX ^. J- L 9 Lll-Lt^rs. Ut-tlU."ll L. vj UldOOXVt- ̂ Udoti oil

Shale, medium-dark- to dark-gray, silty, mic
0.5 in. thick light-gray very fine grained s
stone bed 2 in. below top, evenly bedded, fi

Sandstone, very light to light-gray, fine- t
grained, contains 90 percent quartz, few dar
grains, scattered coal laminae, 1 in. dark-g

- to medium-
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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....................... 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...................................................... 5 5

(1005 8)

204. Sandstone, light-gray, fine- to medium-grained, micaceous, 
contains 65 percent quartz, few scattered coal laminae, 
thick-bedded to massive........................................... 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.......................... 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.................................. 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 grades................................ 44 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 1 in. in diameter, massive; base 
sharp............................................................. 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 grades...................... 0 3

(1076 9)
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Unit 
Number Description

210.

211. 

212. 

213. 

214. 

215.

216. 

217.

218. 

219.

Sandstone, light-gray, very fine to fine-gr< 
ceous , contains 65 percent quartz, 5 percenl 
gray siltstone and silty shale laminae, seal 
and light mineral grains; base grades abrupt

Sandstone, very light gray, fine- to medium- 
contains 90 percent quartz, scattered well i

Sandstone, light- to medium-light-gray, ven 
fine-grained, carbonaceous in top 2 in. and
f"*/^T"1^"i51T"1C ill T^ f^ 1  f"* f^ T"1 f" /"TllSlt^t"'?" r^OGO *2 n O Y"T"l

Conglomerate, contains abundant well rounde( 
from 0.5 in. to 1 in. in diameter, medium-g
GanHct"r^nti tna t~ "f* "i Y

Sandstone, light-gray, medium-grained, raicai 
65 percent quartz, scattered dark mineral g:
crfaHfiej pTiTiint" 1 v _ ..... . .. ....

Sandstone, very light gray, fine- to medium' 
contains 90 percent quartz, abundant well r< 
quartz pebbles and large angular dark-gray ! 
in top 2 ft 4 in. and basal 2 ft 5 in. , sea 
siderite clasts in basal 1 ft 2 in. ; base s

Sandstone, very light gray, medium-grained, 
90 percent quartz, abundant coal clasts, fe^
r*lact~c 2J t" V\ a c o TnacG"i\7^* l"\a G fi c V"i £i T"n

Sandstone, very light gray, fine- to medium- 
contains 90 percent quartz, 5 percent dark-] 
shale laminae i-n top 3 ft, thick-bedded to i
nnco cri^aHoc

Sandstone, very light gray, medium-grained, 
grained sandstone lenses in top 2 ft 6 in. , 
90 percent quartz, massive, quartz-filled f
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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 grades.............. 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 sharp............................................... 11 11

(1148 3)

222. Sandstone, medium-light- to medium-gray, fine- to medium- 
grained, contains 40 percent quartz, thin-bedded; base 
grades abruptly................................................... 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................................... 44 0

(1192 10)

224. Shale, dark-gray, slightly micaceous, evenly bedded,
fissile; base grades.............................................. 1 4

(1194 2)

225. Sandstone, light-gray, very fine to fine-grained, micaceous,
contains 55 percent quartz, thin-bedded; base sharp............... 1 10

(1196 0)

226. Shale, dark-gray, carbonaceous, contains few plant fragments,
evenly bedded, fissile; base sharp................................ 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............... 8 7

(1207 8)

228. t 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...................... 1 3.5

(1209 9)
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Unit 
Number

230. 

231. 

232.

233. 

234.

235. 

236.

237. 

238.

239.

Description

Sandstone, light-gray, fine-grained, micace 
65 percent quartz, scattered dark mineral g 
siderite clasts 4 ft below top; base sharp

Shale, dark-gray, silty, contains 50 percen 
very fine-grained sandstone laminae from 2 
below top and in basal 0.5 in., evenly bedc

Sandstone, light-gray, fine-grained, raicace 
60 percent quartz, 5 percent dark -gray silt 
laminae, crossbedded, massive; base sharp.

Shale, dark-gray to black, evenly bedded, ]

Sandstone, light-gray, very fine to fine-gr 
50 percent quartz, 5 percent medium-gray si
V\ac^OT*iaH^Q * . .

Shale, dark-gray, contains 30 percent light 
very fine grained sandstone laminae and bee
r 1 1OOT*"*V\rt^^Oin * r"\ {3C*O CnOT*T^

Sandstone, light-gray, fine-grained, micace 
55 percent quartz, scattered dark mineral g
maac"ii7£i* V\£3co c Vi a Y* n

Shale, dark-gray, carbonaceous, evenly bedc

Sandstone, very light gray, fine-grained, c 
cent quartz, 5 percent dark-gray siltstone 
2 ft, few scattered dark mineral grains, sc 
well-sorted, crossbedded, thick-bedded to n 
in top 2 ft; base grades ...................

Sandstone, white to very light gray, mediur 
grained, contains 90 percent quartz, scattt 
rounded white quartz pebbles, 1 in. dark-gi 
shale clast 10 ft 8 in. below top, massive,
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Unit Thickness 
Number_____________________Description________________________(Depth)

ft in.

240. Conglomerate, very light to light-gray, contains abundant 
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............................. 15 10

(1314 8)

UPPER MISSISSIPPIAN SERIES
Blues tone Formation
Pride Shale Member

241. 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............................................... 13 5

(1328 1)

242. 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...................................... 7 2

(1335 3)

243. 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................................ 1 7

(1336 10)

244. Shale, dark-gray, contains 5 percent medium-light-gray
siltstone laminae, mostly slumped bedding......................... 2 2

(1339 0)

BOTTOM OF HOLE 
TOTAL DEPTH 1,339 ft
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Corehole: SW-4A continued
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Corehole: SW-4A continued
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Corehole: SW-4A continued
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Corehole: SW-4A continued
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Corehole: SW-4A continued
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Corehole: SW-4A continued
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Corehole: 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) Q
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Corehole: SW-4A continued
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Corehole SW-]

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: 32°37'26"W

Altitude: 1,867 ft Drilled dept

Dip of strata: Ranges from 15° to 20° from surface to depth of 400 ft,
decreases to 3° to 10° from dept

ti: 825 ft

i of 400 ft to base of corehole.

Date drilled: December 9, 1982 to January 11, 1^83

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

Unit 
Number Description

Thickness 
(Depth)

3.

ft

LOWER PENNSYLVANIA SERIESIAN
Lee Formatipn 
Hensley Member

Soil and weathered rock (casing set- no cojre recovered) 51 
(51

Sandstone, light-gray, weathered brownish-gray from 15 ft 4 in, 
to 19 ft 2 in. below top, fine- to medium-drained, micaceous, 
contains 60 percent quartz, abundant dark mineral grains, few 
slickensided surfaces and high angle fractures, thick-bedded; 
base grades abruptly........................................... 20 

(71

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............................................. 0

(72

in.

6 
6)

3 
9)

9 
6)

weathered4.   Sandstone, medium-light-gray to gray,
from 1 ft 1 in. to 3 ft 7 in. below top, f: 
grained, micaceous, contains 55 percent 
mineral grains, abundant slickenslided sur 
base grades abruptly. .....................

brownish-gray 
ne- to medium- 

quartz, abundant dark 
aces, thick-bedded;

146
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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................................ 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 sharp.......................... 0 6

(81 8)

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................... 0 4

(82 0)

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.............................................. 13 5

(95 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......... 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............... 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.............................................. 19 4

(171 4)

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

(172 6)
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Unit 
Number Description

Thickness
(Depth) 

ft in.

13. Shale, dark-gray, evenly bedded, fissile; base sharp.

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....................

15. Shale, medium-dark- to dark-gray, contains
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..................

16. Shale, medium-gray, very silty, evenly bedded, fissile; base 
sharp....................................

17. Shale, medium- to medium-dark-gray, evenly

0 
(173

0 
(173

25 percent medium-

bedded, fissile;
base sharp

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

9 
(182

1 
(184

0 
(185

45 percent quartz, 2 in. dark-gray shale b 3d 1 in. below top, few
small-scale faults with up to 2 in. of displacement; base sharp... 0

(186

19. Shale, medium-gray, silty, evenly bedded, :air fissility; base
sharp

20. Sandstone, medium-light- to medium-gray, fine-grained, contains
45 percent quartz, thin- to thick-bedded; Dase grades abruptly

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.........

22. Coal, Lee coal bed, thin vitrain bands, dull to bright attrital 
matrix...................................

23. Shale, dark-gray to black, carbonaceous, abundant slickensided 
surfaces.................................

24. Coal, impure

148

0 
(186

0 
(187

(189

1 
(190

0 
(190

0 
(190

8 
2)

6 
8)

3 
ID

9 
8)

11 
7)

6 
1)

6 
8)

7 
3)

3 
6)

0 
6)

1 
7)

1 
8)



Unit Thickness 
Number____________________Description________________________(Depth)

ft in.

25. Underclay, medium-gray, mottled brownish-gray, silty, abundant
rootlets; base sharp.............................................. 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....................................... 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 grades.............................................. 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.................................... 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 stylolites, thick-bedded to massive;
base sharp........................................................ 24 3

(261 2)

30. Coal clast, thin vitrain bands, dull attrital matrix.............. 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 1)

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 sharp........... 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 sharp................................... 16 11

(297 9)
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Unit 
Number Description

34.

35.

36.

37.

38.

39.

40.

41.

42.

Thickness 
(Depth)

Shale, dark-gray, carbonaceous, few plant fragments, scattered
siderite nodules , evenly bedded , fissile ..........................

Coal, Castle (?) coal bed (thickness- 3 ft

35a. Coal, mostly bright attritus....

35b. Pyrite , lenticular ..............

35c. Coal, thin to thick vitrain band.
matrix, discontinuous pyrite lam.
top. ............................

35d. Coal, mostly bright attritus....

35e. Coal, thin to thick vitrain band
matrix, 0.125 in. pyrite lens 5

Underclay, medium- to dark-gray, abundant

Sandstone, light-gray, very fine to fine-g
micaceous, contains 45 percent quartz, thi

Shale, medium-gray, poorly bedded, poor fi

Sandstone, medium-light-gray, medium-grain*
55 percent quartz, abundant dark and light

Sandstone, light- to medium-light-gray, ve
micaceous, contains 40 percent quartz, 10
stone laminae, thin-bedded; base sharp....

Shale, dark-gray, carbonaceous, evenly bed<
grades abruptly ...........................

Sandstone, light-gray, very fine to fine-g
contains 40 percent quartz, 10 percent raed

)

3, bright attrital
Lnae 5 in. below

3, bright attrital
In. below top ...........

rootlets; base grades...

rained, silty,
:k-bedded; base grades..

ssility; base grades....

»d, micaceous, contains
mineral grains, massive

ry fine to fine-grained,
percent dark-gray silt-

led, fissile; base

rained, micaceous,
Lum-gray siltstone

ft

5
(303

1
(304

0
(304

0
(305

0
(305

0
(306

1
(307

1
(309

0
(309

>
5

(315

5
(320

1
(321

1
(323

in.

8
5)

1
6)

0.125
6.125)

7.75
1.875)

5.125
7)

10
5)

5
10)

9
7)

4
11)

1
0)

4
4)

4
8)

4
0)
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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 sharp............................................... 7 11

(323 11)

44. Underclay, medium-gray, abundant rootlets and root slicks......... 3 0
(333 11)

45. Siltstone, light- to medium-gray, sandy, contains 30 percent
light-gray sandstone laminae, thin-bedded......................... 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........................ 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................................................... 19 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 
grades............................................................ 15 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 sharp....... 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................................................... 17 7

(412 10)

51. Coal, Sewell (?) coal bed, bright attritus, few thin to
thick vi train bands............................................... 0 4

(413 2)

52. Underclay, medium-gray, abundant rootlets; base grades............ 2 5
(415 7)
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Unit 
Number Description

Thickness 
(Depth)

ft in.

53. Sandstone, light- to medium-light-gray, very fine to fine-grained, 
silty in top 6 in., micaceous, contains 60 percent quartz, abundant 
dark and light mineral grains, thin-bedded; base grades abruptly.. 2

(418

54. 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..................... 3

(421

55. Sandstone, light-gray, very fine to fine-grained, micaceous, 
contains 55 percent quartz, 5 percent medium-gray siltstone 
laminae, thin-bedded; base sharp.................................. 1

(422

56. Siltstone, medium-gray, finely micaceous, few rootlets, faintly
bedded; base grades........................ I ...................... 1

(424

57. Underclay, medium-gray, abundant rootlets and root slicks; 
base grades............................... 4 

(428

58. Shale, medium-gray, evenly bedded, fair fissility; base sharp..... 1
(429

59. Sandstone, light-gray, very fine to fine-grained, very micaceous, 
contains 45 percent quartz; base sharp

(430

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

(432

61. Shale, medium-gray, evenly bedded, fissile

62. Sandstone, light-gray, fine-grained, very micaceous, contains 
60 percent quartz, thin- to thick-bedded; b.ase grades........

63. Sandstone, very light to light-gray, medium-grained, micaceous, 
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 clasts from 2 ft 4 in. 
to 2 ft 7 in. below top, thick-bedded to massive; base sharp...

64. Shale, medium-gray, silty, contains 10 percent light-gray
siltstone laminae, evenly bedded, fissile;

152

0 
(433

7 
(441

and light mineral

3ase grades abruptly

5 
(446

(455

5 
0)

7 
7)

1 
8)

6 
2)

1 
3)

1 
4)

5 
9)

2 
11)

2.5 
1.5)

11.5 
1)

7 
8)

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................ 2 0

(457 7)

66. Shale, medium-gray, silty, finely micaceous, contains 10
percent light-gray siltstone laminae, evenly bedded, fissile;
base grades....................................................... 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................................ 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 grades....................................................... 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..................... 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 
sharp............................................................. 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........................... 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; 
base sharp........................................................ 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 sharp............................................... 10 1

(492 5)
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Unit 
Number Description

74. 

75.

76. 

77.

78. 

79.

80.

81. 

82. 

83.

Sandstone, medium-light-gray, very fine grained, contains 40

Sandstone, light-gray, medium- to coarse-grc 
percent quartz, 15 percent feldspar; scatter 
green mineral grains * massive. ..............

ined, contains 65 
ed dark, light, and

Sandstone, medium-light-gray, fine- to mediiim-grained, very 
micaceous, contains 50 percent quartz, thin^ to thick-bedded; 
base sharo ............................ .....4--------------------"

Sandstone, light-gray, medium- to coarse-grc 
contains 65 percent quartz, 15 percent felds 
dark, light, and green mineral grains; thick
TT1 *}GOTT7O* r^lCrt OrlQT^T^

Sandstone, very light gray, fine-grained, cc 
quartz, petroliferous from 10 in. to 2 ft 3 
well sorted, few stylolites, thick-bedded tc
CTT*a r"? O G

Sandstone, white to very light gray, medium- 
contains 90 oercent quartz, scattered well r 
pebbles in basal 16 ft 5 in. , few stylolites
cy r*a A o o

Sandstone, white to very light gray, medium- 
contains 90 percent quartz, conglomeratic wi 
rounded white quartz pebbles from 0.25 in. t 
diameter, scattered siderite clasts up to 2 
basal 6 ft 6 in., scattered stylolites, mass

Shale, medium-dark-gray, silty, contains 5 p 
siltstone laminae, evenly bedded, fissile; t

Shale, dark-gray, scattered siderite nodules 
diameter, evenly bedded, fair fissility; bas

Shale, black, carbonaceous, few plant fragme

lined, micaceous, 
par; scattered 
.-bedded to

mtains 90 percent 
in. , below top, 

> massive; base

to coarse-grained, 
ounded white quartz 
, massive; base

to coarse-grained, 
th abundant well 
o 0.5 in. in 
in. in diameter in

>ercent medium-gray
i£3GO CTT*3c1OG

up to 0.5 in. in
o crT*3c1oG

nts, evenly bedded,

Thickness 
(Depth)

ft

0
(492 

T
(496 

2
(498 

7
(506 

,. 15
(521 

, . 19
(540 

,. 30
(571 

1
(572 

3
(576 

6
(582

in.

1.5 
6.5)

8.5 
3)

7 
10)

5 
3)

0 
3)

5 
8)

4 
0)

11 
11)

11 
10)

1 
11)
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Unit 
Number

84. 

85. 

86.

87.

Shale, 

Coal, 

Shale,

Description

black, carbonaceous, contains 20 percent coal laminae.....

thin vitrain bands, bright attrital matrix. ................

"K 1 sa i^lf r* z\ir\\r\T\zi r* o r\n c r*^nt"ii"iT*G cr»at"t"oy*oH r» r\ a 1 1 a TYI "? fi a o

Underclay, medium-dark-gray, very carbonaceous and plastic from 
8 in. to 1 ft 2 in. above base, abundant rootlets and root

Thickness 
(Depth)

ft

0 
(583

0 
(583

0 
(583

3

in.

3 
2)

2 
4)

1 
5)

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.......... 2 6

(589 1)

89. Sandstone, light-gray, fine-grained, micaceous, contains 45
percent quartz, thin- to thick-bedded; base grades................ 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............................................... 1 7

(592 9)

91. Sandstone, light- to raedium-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....................................................... 3 2

(595 11)

92. Shale, medium-dark- to dark-gray, evenly bedded, fissile;
base grades....................................................... 3 7

(599 6)

93. Shale, medium-dark- to dark-gray, silty, contains 20 percent 
medium-light-gray siltstone laminae, evenly bedded, fissle; 
base grades....................................................... 1 6

(601 0)

94. Shale, dark-gray, carbonaceous, evenly bedded, fissle............. 9 0
(610 0)

95. Shale, black, carbonaceous, contains scattered plant fragments,
evenly bedded, fissile; base grades............................... 2 4

(612 4)
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Unit 
Number Description

Thickness 
(Depth)

96. Coal, impure, mostly dull attritus

97,

98,

100,

101,

102

103,

104,

105,

Underclay, medium-dark-gray, silty, carbonaceous in top 5 in., 
abundant rootlets; base grades...........

ft

0 
(612

1 
(613

Sandstone, medium-light-gray, fine-grained, micaceous, contains 
55 percent quartz, few dark-gray carbonaceous shale laminae, thin- 
bedded; base grades abruptly.............

99. Sandstone, very light gray, medium-grained,
quartz, petroliferous in top 10 ft, scattered well rounded white
quartz pebbles from 0.25 in. to 0.5 in. in 
dark mineral grains, abundant well rounded

1 
(615

contains 90 percent

diameter, few scattered 
white quartz pebbles,

scattered siderite clasts and few coal clasts in basal 6 ft,
massive; base sharp............................................... 22

(637

Shale, dark-gray to black, very carbonaceous 
abundant coal laminae; base sharp........

Sandstone, medium-gray, very fine to fine-j 
40 percent quartz, abundant rootlets, thin 
base grades...............................

grained, silty, contains 
and irregularly bedded;

Siltstone, raediurn-dark-gray, contains 25 percent 
very fine grained sandstone laminae, abundant 
grades...................................

verySandstone, light- to medium-light-gray, 
contains 40 percent quartz, 20 percent dark 
laminae, few rootlets, thin-bedded; base grades

verySandstone, light- to medium-light-gray, 
micaceous, contains 45 percent quartz, 5 
dark-gray shale laminae, thin- to thick-bedded

verySandstone, light- to medium-light-gray, 
contains 45 percent quartz, 20 percent dark 
and beds, few siderite beds up to 0.5 in. 
faults, slightly burrowed, flaser-bedded;

156

contains
0 

(638

light-gray 
rootlets; base

fine grained, 
-gray shale

percent
fine grained,

discontinuous 
base grades...

3 
(641

2 
(644

10 
(654

4 
(659

fine grained, 
-gray shale laminae 

thick, few small-scale 
base grades............. 30

(689

in.

1 
5)

4 
9)

11 
8)

0 
8)

4 
0)

6 
6)

9 
3)

3 
6)

10

2 
6)



Unit 
Number Description

Thickness
(Depth) 

ft

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................................ 10

(700

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

107a. Coal, mostly bright attritus..........

107b. Shale, dark-gray, 

107c. Coal, impure.....

108.

109.

110.

Underclay, medium-dark-gray, abundant rootlets and root slicks; 
base grades....................................................

Siltstone, medium-dark- to dark-gray, micaceous, few siderite 
nodules, few slickenslided surfaces, brecciated in part, thin- 
bedded ; base grades............................................

Sandstone, light- to medium-light-gray, very fine grained, 
contains 40 percent quartz, 10 percent dark-gray carbonaceous 
siltstone laminae, thin-bedded; base grades..................,

0 
(700

0 
(701

0 
(701

1 
(703

4 
(707

1 
(708

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 grades........................................ 11 

(720

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 sharp................................ 13 

(723

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................... 4 

(727

in.

10 
4)

6 
10)

3 
1)

10 
11)

2 
1)

9
10)

0 
10)

6)

3 
9)

1 
10)
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Unit 
Number Description

Thickness
(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 ........................................ 2

(730

115. Shale, medium-dark-gray, silty, evenly bedqed, poor fissility;

(730

116. Siltstone, medium-dark- to dark-gray, micaceous, contains 40 
percent light-gray very fine grained sandstone laminae and 
beds, thin and evenly bedded; base sharp.......................... 1

(732

117. Shale, dark-gray, silty, faintly bedded, poor fissility; base
sharp............................................................. 0

(732

118. Sandstone, medium-light-gray, very fine grained, contains 45
percent quartz, 20 percent dark-gray silty
bedded; base sharp and uneven............

119. Shale, dark-gray, poor fissility; base sharp

120. Sandstone, medium-light- to medium-gray, fine-grained, micaceous,
contains 45 percent quartz, 40 percent dark
and beds up to 1 in. thick, few slickensided fractures, thin and 
evenly bedded; base grades. ..............

(737

121. Sandstone, light- to medium-light-gray, very fine to fine-grained, 
micaceous, contains 45 percent quartz, 15 percent dark-gray shale 
laminae, cross-laminated, thin-bedded; base sharp................. 3

(741

shale laminae, thin-
0 

(732

0 
(733

-gray shale laminae

122. Sandstone, medium-light-gray, very fine to
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........................................................ 7

(748

fine-grained,

123. Sandstone, light- to raediura-light-gray, ver^y fine to fine-grained, 
contains 45 percent quartz, 40 percent dark-gray shale laminae;
base sharp and irregular

158

0 
(749

7 
5)

3 
3)

8 
4)

2 
6)

4 
10)

2 
0)

6 
6)

2)

4 
6)

6 
0)



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 sharp.................................... 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 grades....................................................... 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 sharp............... 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............................................. 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................................. 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 grades......................................... 13 0

(789 0)

130. Sandstone, light-gray, fine- to medium-grained, contains 65
percent quartz, massive; base grades............................. 2 3

(791 3)

131. Sandstone, raedium-light-gray, fine-grained, contains 65 percent
quartz, 10 percent dark-gray silty shale laminae, thin- to thick- 
bedded. ........................................................... 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................................ 30 2

(825 0)

BOTTOM OF HOLE 
TOTAL DEPTH 825 ft
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Corehole: 'SW-5 continued
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Corehole: SW-5 continued
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Corehole: SW-5 continued
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Corehole: SW-5 continued
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DETAIL LOG

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

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

294

296

298

300

302

304

306

308

310

311

i

i

I
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Corehole: SW-5 continued

634.5

636

638

640

642

644

646

648

650
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Corehole: SW-5 continued

696

698

700

702

704

706

708

710

712
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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 82^32'14"W

Altitude: 2,240 ft Drilled depths 600 ft

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

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

Core description: K.J. Englund, J.C. Weber, R.E.

Unit 
Number

Thomas, and J.M. Back

Description
Thickness 
(Depth)

ft

LOWER PENNSYLVANIA SERIES

in.

Lee Formaticn 
Middlesboro Member

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

2. Sandstone, weathered brownish-gray, fine- tjo medium-grained, 
contains 90 percent quartz, thick-bedded td massive; base 
grades............................................................ 16 8

( 31 8)

3. Sandstone, white to very light gray, weathered brownish-gray 
in top 8 in., medium- to coarse-grained, contains 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.............................. 20 8

( 52 4)

4. Sandstone, white to very light gray, fine- to medium-grained, 
contains 90 percent quartz, few dark-gray 4ilty shale laminae, 
few stylolites, thick-bedded to massive; base grades.............. 19 4

( 71 8)

5. Sandstone, white to very light gray, mediufy- to coarse-grained, 
contains 90 percent quartz, conglomeratic \^ith abundant well 
rounded quartz pebbles, coal and siderite cjlasts in basal 3 ft, 
thick-bedded to massive; base sharp............................... 17 4

( 89 0)

6. Shale, medium-gray, silty, evenly bedded, fair fissility; base
grades............................................................ 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, 
silty, contains 45 percent quartz, 30 percent medium-dark- 
gray silty shale laminae; base grades............................. 0 5

( 90 6)

8. Shale, medium-dark-gray, silty, contains 10 percent medium- 
light-gray siltstone laminae, evenly bedded; base sharp........... 1 7

( 92 1)

9. Sandstone, medium-light-gray, very fine grained, silty, con­ 
tains 40 percent quartz, thin-bedded; base grades................. 0 4

( 92 5)

10. Shale, medium-dark-gray, silty, contains 10 percent light- 
gray very fine-grained silty sandstone laminae; base grades....... 2 4

( 94 9)

11. Sandstone, light-gray, very fine to fine-grained, contains
40 percent quartz, 5 percent medium-gray siltstone laminae........ 0 7

( 95 4)

12. Shale, medium-dark-gray, silty, contains 10 percent light- 
gray siltstone and very fine grained sandstone laminae, 
evenly bedded; base grades........................................ 4 10

(100 2)

13. Sandstone, light-gray, fine-grained, micaceous, contains 55
percent quartz, thick-bedded; base sharp.......................... 0 9

(100 11)

14. Shale, medium-dark-gray, silty, contains 10 percent light- 
gray siltstone laminae; base sharp................................ 0 9

(101 8)

15. 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 sharp............ 17 5

(119 1)

16. Siltstone, medium-dark-gray, contains 10 percent light-gray
very fine grained sandstone laminae and beds, thin and evenly
bedded............................................................ 0 6

(119 7)

17. 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 sharp............................... 6 4

(125 11)
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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;

19. Sandstone, very light gray to white, coarse 
90 percent quartz, conglomeratic with abund 
quartz pebbles up to 0.25 in. in diameter,

20. Sandstone, very light gray, medium- to coar 
micaceous, contains 65 percent quartz, 5 pe 
shale laminae, very few scattered well roun 
3 ft 6 in. above base, scattered dark mine

21. Conglomerate, white to very light gray, con 
white quartz pebbles mostly 0.5 in. in diam 
grained quartzose sandstone matrix; base sh

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

23. Sandstone, medium-gray, fine- to medium-gra 
contains 45 percent quartz, abundant plant
(" f^oT ("  1 Q C t" C?   r^QCO Cr"lQT*T"l

24. Sandstone, medium-light-gray, fine-grained, 
50 percent quartz, contorted bedding near b

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

26. Sandstone, light-gray, fine-grained, micace 
percent quartz, 10 percent dark-gray shale 
10 in. to 1 ft 6 in. below top; base sharp.

27. Conglomerate, 'very light gray, contains wel 
quartz pebbles up to 1 in. in diameter and 
siderite clasts, coarse-grained quartzose s
nOOO fTY  ̂  ft O o

(131 0)

-grained, contains 
ant well rounded

(138 1)

se-grained, sparsely 
rcent dark-gray silty 
ded white quartz pebbles 
ral grains, crossbedded, 
....................... 9 6

(147 7) 
tains well rounded 
eter, medium- 
arp.... ................ 0 8

(148 3)

to medium-grained, 
mineral grains, 
ve; base sharp. ......... 8 9

(157 0)

ined, micaceous, 
fragments and 
....................... 0 6

(157 6) 

micaceous , contains
oCO»V\OCOCrT"iJ/'1^C 1 Ml

(159 3.5)

ned, contains 90 
quartz pebbles,

(160 11 )

ous, contains 60 
laminae from 
....................... 5 4

(166 3)

1 rounded white 
well rounded 
andstone matrix; 
....................... 0 8

(166 11)
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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 grades....................................................... 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....... 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 
grades............................................................ 1 10

(182 9)

31. Conglomerate, very light gray, contains well rounded white 
quartz pebbles up to 1 in. in diameter, few scattered 
siderite and coal clasts, medium-grained quartzose sandstone 
matrix; base grades............................................... 11 8

(19A 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 
and uneven........................................................ 7 9

(202 2)

33. Shale, medium-dark-gray, slightly silty, fissile; base sharp...... 0 5
(202 7)

34. Sandstone, light-gray, medium-grained, contains 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..................... A A.5

(207 2)

36. Sandstone, medium-gray, very fine to fine-grained, micaceous, 
contains AO percent quartz, 10 percent medium-gray siltstone 
laminae in basal 1 ft 6 in., abundant dark mineral grains, 
thin- to thick-bedded; base sharp................................. 3 2.5

(210 A.5)
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Unit 
Number Description

Thickness 
(Depth)

ft in.

37. Shale, medium-dark-gray, slightly silty, contains 20 percent
light-gray very fine grained silty sandstone 
basal 8 in., cross-laminated, fissile......

38. Sandstone, medium-gray, mottled brownish-gray at base, very
fine to fine-grained, micaceous, contains 45
quartz, 5 percent dark-gray silty shale laminae in basal

in., thin- to thick-bedded; base sharp and

laminae in
3 

(214

percent

uneven, 3 
(217

39. Shale, medium-dark-gray, poor fissility; base grades.............. 1
(218

40. Shale, medium-gray, slightly silty in top 1
poor fissility; base grades,

ft, few rootlets,
..................... 5

(223

41. Siltstone, medium-light-gray, finely micaceous, contains 
10 percent dark-gray shale laminae in basal 6 ft, some 
contorted bedding, non-fissile; base sharp........................ 12

(235

42. Shale, medium-dark- to dark-gray contains id percent 
medium-light-gray siltstone laminae, fair fissility; 
base sharp................................

43. Siderite, brownish-gray,

44. Shale, medium-dark- to dark-gray, slightly silty, fair 
fissility; base sharp.....................

45. Sandstone, light- to medium-light-gray, very 
micaceous, silty, contains 50 percent quartz 
dark-gray shale laminae and beds up to 2 in.
plant fragments, irregularly bedded; base grades.................. 15

(252

46. Shale, medium-dark- to dark-gray, poor fissility.......

47. Coal, Pocahontas No. 1 coal bed, mostly bright attritus

........ 0
(252

........ 1
(253

48. Sandstone, medium-light-gray, very fine grained, micaceous, 
silty, contains 40 percent quartz, 10 percent medium-dark- 
gray shale laminae in basal 5 in., scattered rootlets; 
base grades....................................................... 2

(256

172

0 
(236

0 
(236

0 
(236

fine grained, 
, 30 percent 
thick, few

7.5 
0)

2 
2)

4 
6)

1 
7)

2 
9)

4 
1)

2 
3)

4 
7)

6 
1)

10.5 
11.5)

0 
11.5)

2 
1.5)



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.................................. 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.................................... 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
sharp............................................................. 14 11

(276 4)

52. Coal, Squire Jim (?) coal bed, mostly bright attritus,
includes 2 in. thick shale parting 5 in. above base............... 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 sharp........................................ 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
silty at base..................................................... 1 11

(286 3)

57. Siltstone, medium-light-gray, mottled greenish-gray,
calcareous, few limestone nodules; base grades.................... 0 5.5

(286 8.5)
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Unit 
Number Description

Thickness 
(Depth)

ft in.

58.

60.

Sandstone, greenish-gray to dark-greenish-gtay, very fine 
grained, micaceous, contains 40 percent quartz, 15 percent 
siltstone laminae; base sharp.............

59. Shale, olive-gray, mottled reddish-gray, slightly silty, few
slickensided surfaces, poor fissility, base sharp and uneven,

2 
(288

8 
(296

Shale, dark-greenish-gray, very silty; base sharp and uneven...... 0
(297

0.5 
9)

9)

8 
5)

61. Shale, dark-greenish-gray, mottled reddish- 
3 ft 6 in. above base, slightly silty in top 
30 percent light-gray very fine grained 
in top 1 ft, few calcite filled fractures

gray from 2 ft 3 in. to 
2 ft, contains 

laminaesandstone
7 

(305
8 
1)

Bluestone Formation 
Bramwell Member

62 Siltstone, dark-greenish-gray, few light-griy very fine 
grained sandstone laminae, thick-bedded; base sharp...., 1 

(306
3.5 
4.5)

63

64,

65

Shale, medium-gray, mottled greenish-gray ifi top 
few slickensided surfaces, fissile; base sh£rp. .

1 ft 3 in.
5 

(312

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 sharp....................... 7 

(319

Sandstone, light-gray, very fine grained, s Llty, calcareous,
micaceous, contains 40 percent quartz, abundant dark mineral 
grains, 15 percent medium-dark-gray silty siale laminae, 
thin and irregularly bedded, some contorted bedding in basal 
5 in.; base sharp.........................

Shale, medium-dark- to dark-gray, mottled 
'top 1 ft 10 in., mottled brownish-gray and 
10 in. to 3 ft 4 in. below top, contains abundant 
and ostracodes, abundant limestone nodules 
base grades...............................

greenish-gray in 
silty from 1 ft

pelecypods 
in basal 5 ft;
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6 
(325

9
(334

8.5 
1)

3 
4)

1 
5)

4 
9)



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.................... 1 5

(336 2)

68. Shale, dark-greenish-gray, mottled reddish-gray, silty in
top 3 in.; base sharp............................................. 3 4

(339 6)

69. Siltstone, dark-greenish-gray, sandy at base...................... 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............................ 5 2

(345 10)

71. Shale, medium-dark-gray, mottled reddish-gray, silty at
base; irregularly bedded, poor fissility; base grades............. 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...................................... 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................... 3 10

(363 7)

75. Siltstone, medium-greenish-gray, slightly calcareous,
argillaceous; base grades......................................... 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.............................. 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 sharp........................... 3 4

(405 10)
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Unit 
Number Description

Thickness 
(Depth)

79.

80.

81.

Shale, reddish-gray, mottled greenish-gray, thick-bedded, 
fair fissility; base sharp...............................

Siltstone, medium-greenish-gray, argillaceous to sandy, 
thick-bedded; base grades..................

82.

83. Shale, reddish-gray, mottled greenish-gray in part, 
scattered limestone nodules in basal 7 in., lew calcite 
filled fractures, thin- to thick-bedded, poor fissility; 
base grades................................. 4...........

84. Siltstone, dark-greenish-gray, mottled reddis
argillaceous, few limestone nodules

85. 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 basal 5 in., thin-bedded................

86.

87.

Shale, greenish-gray, mottled reddish-gray, eivenly bedded, 
fissile; base grades.......................

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.................

88. Shale, grayish-red, mottled greenish-gray, feiw limestone
nodules 3 ft 7 in. below top, evenly bedded, 
base grades abruptly........................

176

h-gray,

fissile;

ft in,

Sandstone, greenish-gray to medium-greenish-^ray, 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..........

9
(415

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 grades........................ 10

(431

5 
(437

10 
(447

2 
(449

2 
(451

2 
(453

7 
(460

6 
(467

8 
6)

2
8)

7 
3)

11 
2)

1 
3)

0 
3)

7 
10)

0 
10)

0 
10)

3 
1)



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 
sharp............................................................. 4 4

(471 5)

90. Shale, grayish-red, mottled greenish-gray in top 4 in.,
evenly bedded, fissile; base grades............................... 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................................... 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................................................ 29 7

(517 0)

93. Shale, grayish-red, mottled greenish-gray in top 5 in.,
evenly bedded; base grades........................................ 2 8

(519 8)

94. Shale, greenish-gray, faintly bedded, poor fissility;
base grades....................................................... 4 8

(524 4)

95. Shale, black, very carbonaceous, grades to impure coal in
top 11 in., fair fissility; base grades........................... 1 0

(525 4)

96. Underclay, medium-dark-gray, plastic, abundant rootlets;
base grades....................................................... 1 4

(526 8)

97. Siltstone, medium-gray, few rootlets, faintly bedded;
base grades....................................................... 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 sharp.................. 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 6

(555 11)

100. Sandstone, light-greenish-gray, very fine to fine-grained,
contains 40 percent quartz, thin-bedded; base sharp............... 6 5

(562 4)
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Unit 
Number Description

101. 

102.

103.

104.

Thickness 
(Depth)

Shale, dark-greenish-gray, evenly bedded, fissile; base grades.. 

Shale, dark-greenish-gray, contains 20 percent light-gray
very fine grained sandstone laminae, evenly

Sandstone, light-gray, very fine to fine-gr
40 percent quartz, 10 percent dark-greenish
laminae, burrowed, thin and lenticularly be
naGo cVia^r1*

Sandstone, light-gray, very fine to fine-gr
40 percent quartz, 20 percent dark-greenish
laminae, few siderite clasts, thin- to thic

bedded;

ained, contains
-gray siltstone
dded, f laser-bedded;

ained, contains
-gray siltstone
k-bedded,

ft

3 
(565

2
(568

o i

(590

9
(600

in.

3 
7)

10
5)

10
3)

9
0)

BOTTOM OF HOLE 
TOTAL DEPTH 600 ft
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GEOPHYSICAL LOG

Corehole: SW-6 Date: 11/29/82 State: Virginia County: Wise 

Quadrangle: Wise, Va. Latitude: 36°15'06"N Longitude: 82°32 f l4"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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 Corehole: SW-6 continued
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Corehole: SW-6 continued
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Corehole: SW-6 continued

450

500

598

ffi

i

i

Sd-

1 1

182



DETAIL LOG

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

4^C

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

2515

253

255;

257

259

261

263

265
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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 InT

LOWER PENNSYLVANIAN SERIES
Lee Formation 

Middlesboro Member

1. Soil and weathered rock (casing set - no core recovered).......... 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..................................... 2 1

(22 1)

3. Shale, medium-gray, evenly bedded; base grades abruptly........... 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........... 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 grades........................................ 0 5

(29 1)

7. Shale, medium-gray, evenly bedded, fissile; base sharp............ 0 6
(29 7)
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Unit 
Number Description

Thickness 
(Depth)

ft in.

8. Sandstone, light-gray, fine-grained, micaceous, contains
40 percent quartz, 5 percent medium-dark-grajf 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.............................................. 7 11

(38 1)

10. Shale, medium-gray, silty, contains 15 percer.t light-gray 
silts tone laminae, slightly burrowed, cross-laminated, 
evenly bedded, fissile............................................ 0 5

(38 6)

11. Shale, medium- to medium-dark-gray, slightly silty in basal 
3 ft 10 in., scattered well preserved plant pinnules and 
stems, evenly bedded, fissile; base grades........................ 7 4

(45 10)

12. Siltstone, medium-gray, micaceous, thin-bedded, poor
fissility; base grades............................................ 1 8

(47 6)

13. Sandstone, niedium-light-gray, very fine to f ijne-grained,
contains 40 percent quartz, 5 percent mediunHgray siltstone
laminae, thin-bedded; base sharp.................................. 2 4

(49 10)

14. Shale, medium-gray, silty, contains 10 percent very fine to
fine-grained sandstone laminae, evenly bedde^, poor fissility;
base grades....................................................... 6 9

(56 7)

15. Sandstone, medium-light-gray, very fine to fine-grained,
contains 40 percent quartz, thin-bedded........................... 0 5.5

(57 0.5)

16. Shale, medium-gray, silty, contains 10 percent light-gray 
very fine grained sandstone laminae, evenly bedded, poor 
fissility; base grades............................................. 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 grades............................................ 0 7

(59 5)

18. Shale, medium-gray, silty, evenly bedded, poor fissility;
base sharp and uneven............................................. 0 3

(59 8)
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Unit Thickness 
Number_____________________Description_________________________(Depth)

ft in.

19. Sandstone, light- to raedium-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

(60 1.5)

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........................................................ 0 8.5

(60 10)

21. Siltstone, medium- to medium-dark-gray, siderite nodule at
base, lenticularly bedded, non-fissile; base grades............... 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......................... 0 11.5

(62 8.5)

23. Shale, medium-gray, silty, few small-scale slump structures,
evenly bedded, fair fissility; base grades........................ 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........... 0 8.5

(63 11)

25. Shale, medium-gray, silty, few siderite nodules, evenly
bedded, fair fissility; base sharp................................ 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............................................ 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 sharp......................... 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 11 in. to 3 ft 3 in. below 
top; base grades.................................................. 7 2.5

(76 0.5)

187



Unit 
Number Description

Thickness 
(Depth)

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

Shale, medium-gray, silty, contains 5 percent light-gray 
very fine grained sandstone beds, scattered siderite 
nodules, evenly bedded; base grades abruptly............

Sandstone, light-gray, very fine to fine  
40 percent quartz, few large dark-gray shal 
and irregularly bedded; base grades........

grained., contains 
e clasts, thin

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 Redded, non- 
fissile. ...............................................

lightShale, medium-gray, contains 10 percent 
fine grained sandstone laminae and beds, ev 
fissile....................................

-gray very 
inly bedded,

Shale, medium-gray, contains 40 percent light-gray fine 
grained sandstone beds, few siderite nodules and shale

34. Coal clast, mostly vitrain

grainedSandstone, light-gray, fine- to medium- 
percent quartz, scattered coal laminae and 
rounded siderite and coal clasts up to 5 in 
4 in., thick-bedded; base sharp............

contains 65 
shale clasts, well 
thick in basal

Sandstone, light-gray, very fine grained, contains 50 percent 
quartz, 40 percent medium-dark-gray shale beds, cross- 
laminated, flaser bedded; base sharp......

Sandstone, light-gray, fine-grained, contains 
quartz, scattered siderite and medium-gray 
base sharp................................

50 percent 
shale clasts;

Sandstone, light-gray, very fine grained, c 
quartz, 30 percent medium-dark-gray shale

Sandstone, light-gray, fine-grained, cental 
quartz, abundant medium-dark-gray shale cla

[is 50 percent
c^o* l"ia c o o H a T*TV

(90

0
(90

8)

3 
11)

188

ft

3 
(79

0 
(79

2 
(81

0 
(82

3 
(86

1 
(88

0 
(88

imtains 45 percent 
laminae and beds, cross-

in.

1.5 
2)

4 
6)

0 
6)

10 
4)

; base uneven ........................... 1
(83 

........................................ 0
(83

0
4)

1
5)

3 
8)

10 
6)

4 
10)



Unit Thickness 
Number_____________________Description_________________________(Depth)

ft in.

40. Sandstone, medium-light-gray, very fine grained, contains
45 percent quartz, 40 percent mediuni-dark-gray shale laminae
and beds, cross-laminated, flaser-bedded, thin and evenly bedded;
base sharp........................................................ 1 2

(92 1)

41. Sandstone, light-gray, very fine to fine-grained, contains
50 percent 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;
base sharp........................................................ 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.............................................. 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............ 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.......... 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................................................ 2 11

(103 7)

46. Sandstone, very light gray, fine- to medium-grained, contains 
65 percent quartz, abundant siderite clasts, thick-bedded; 
base sharp........................................................ 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 sharp.................................. 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; 
fissile........................................................... 16 2

(127 2)
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Unit 
Number Description

Thickness 
(Depth)

50. Coal, Upper split of Cove Creek coal bed (thickness-1 ft 6 in.)

50b. Shale, dark-gray, carbonaceous

50c. Coal, mostly bright attritus, scattered vitrain bands 
few fusain laminae in basal 2.5 in., J:ew pyrite lenses 
1 in. above base.....................i................

51,

52, Siltstone, medium-gray, contains 20 percent light-gray
very fine grained sandstone beds, thin-bedded, poor 
fissility, few rootlets; base grades. ..............

53, Shale, medium-dark- to dark-gray, contains £0 percent light- 
gray very fine grained sandstone beds, evenly bedded; base
sharp

54, Sandstone, light- to medium-light-gray, very fine grained, 
contains 40 percent quartz, 5 percent shale laminae, cross- 
laminated , thin-bedded; base grades........................

55,

56,

Shale, dark-gray, contains 10 percent light*gray very fine 
grained sandstone laminae, evenly bedded..................

Sandstone, light-gray, very fine grained, 
cent quartz, 5 percent medium-dark-gray 
laminated, thin-bedded; base grades....

contains 40 per- 
shale laminae, cross-

57, Shale, dark-gray, carbonaceous, contains 15 
very fine to fine-grained sandstone laminae 
plastic in basal 4 in., evenly bedded, fiss: 
1 ft 7 in. ................................

58, Coal, Lower split of Cove Creek coal bed, dull to bright 
attritus, few thick vitrain bands.........

190

percent light-gray 
in top 9 in., very 
le in top

ft in.

50a. Coal, mostly bright attritus, scattered vitrain bands....... 0
(127

0 
(127

..................... 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 grades.................................... 3

(132

1 
(133

(136

0 
(136

0 
(137

0 
(137

1 
(139

0 
(140

1.25 
3.25)

0.75

4 
8)

7 
3)

6 
9)

6 
3)

6 
9)

6 
3)

4 
7)

11 
6)

10.5 
4.5)



Unit Thickness 
Number_______________________Description__________________________(Depth)

ft IrT.

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 
grades............................................................ 4 1.5

(144 6)

60. Sandstone, white to very light gray, fine- to medium-grained, 
contains 65 percent quartz, scattered medium-gray siltstone 
laminae, thick-bedded; base grades................................ 2 9

(147 3)

61. Siltstone, medium-gray, slightly sandy, thin and evenly
bedded, fair fissility; base grades............................... 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.............................................. 2 6

(150 0.5)

63. Siltstone, medium-gray, thin-bedded, poor fissility; base
sharp............................................................. 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 sharp.................................. 1 6

(152 3)

65. Sandstone, white, medium-grained, contains 90 percent quartz,
few styolites, cross bedded, massive; base grades................. 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................... 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................................ 0 1
(227 0)
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Unit 
Number Description

Thickness
(Depth) 

ft in.

68c. Goal, dull to bright attritus, few pyrite lenses 
up to 0.125 in. thick.............................................. 0

(227

68d. Coal, bright attritus, few small pyritte nodules............. 0
(227

69.

70.

Underclay, medium-dark-gray, abundant rootlets, few coalified 
plant fragments; base grades.................................

Shale, medium-dark-gray, silty, contains 10 percent light- 
gray silt stone laminae, few plant fragments, evenly bedded, 
fair fissility; base grades abruptly......

71. Sandstone, medium-light-gray, very fine grained, micaceous, 
contains 45 percent quartz, 20 percent raedium-dark-gray
silty shale laminae, slightly burrox^ed, cros 
thin and evenly bedded; base grade abruptly

s-laminated,

72.

73.

Shale, medium-dark-gray, contains 5 percent medium-light- 
gray silt stone laminae, evenly bedded, fissile; base grades

Shale, medium-dark-gray, very silty, contains 30 percent 
light-gray siltstone and very fine grained Sandstone 
laminae, evenly bedded; base grades abruptly............

74.

75.

76. Shale, black, carbonaceous, scattered slickensided surfaces,
abundant plant stems, evenly bedded, fissile

77.

; base sharp

1 
(229

3 
(232

1 
(233

6 
(240

........... 5
(245

Sandstone, medium-light-gray, very fine grained, contains
40 percent quartz, 10 percent medium-dark-gxtay silty shale
laminae, cross-laminated, irregularly bedded^ base grades......... 0

(246

Shale, medium-dark-gray, very silty, contairis 30 percent
light-gray siltstone and very fine grained sandstone
laminae, evenly bedded ............................................ 4

(250

0 
(251

Coal, Lower split Little Fire Creek (?) coa^ bed (thickness-2 ft 1 in.) 

77a. Coal, dull to bright attritus, scattered thin to thick
vitrain bands, few pyrite laminae
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Unit Thickness 
Number_____________________Description_________________________(Depth)

ft in.

77b. Shale, black................................................ 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.............................. 0 1.5
(252 10)

77e. Coal, dull to bright attritus, medium vitrain bands......... 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 uneven.................................................. 0 5

(253 9)

79. Shale, black, very carbonaceous, few slickensided surfaces,
poor fissility; base grades abruptly.............................. 0 11

(254 8)

80. Underclay, medium-gray, very plastic, silty in basal 1 ft
1 in., scattered rootlets; base grades abruptly................... 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........... 0 6

(258 1)

82. Siltstone, medium- to dark-gray, micaceous, thin bedded,
poor fissility; base grades abruptly.............................. 3 4

(261 5)

83. Sandstone, raedium-light-gray, very fine grained, contains
40 percent quartz, 10 percent medium-gray siltstone laminae,
evenly bedded; base grades........................................ 0 3

(261 8)

84. Siltstone, medium-gray, finely micaceous, thin and evenly
bedded, poor fissility; base grades............................... 1 9

(263 5)

85. Shale, black, carbonaceous, evenly bedded, fair fissility;
base grades....................................................... 0 4

(263 9)

86. Siltstone, medium-gray, micaceous, thin-bedded, poor
fissility; base sharp............................................. 0 2

(263 11)
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Unit 
Number Description

Thickness 
(Depth)

87.

88.

89.

90.

91.

92,

93,

94,

95,

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........

Sandstone, very light gray, medium-grained, 
percent quartz, 5 percent medium-gray silts 
thick-bedded to massive; base grades.......

contains 65 
tone laminae,

Sandstone, white to very light gray, medium*- to coarse-grained 
contains 90 percent quartz, crossbedded, thick-bedded to 
massive; base grades abruptly.................................

ft

1
(265

3 
(269

22 
(291

Sandstone, white to light-gray, fine- to me 
tains 65 percent quartz, 10 percent medium-, 
siltstone laminae, thin- to thick-bedded, 
6 in.; base grades.......................

lium-grained, con- 
>ray micaceous 

burrowed in basal
11 

(303

Sandstone, white to very light gray, mediumt- to coarse­ 
grained, contains 90 percent quartz, scattered dark mineral 
grains and well rounded white quartz pebbles, styolites, 
thick-bedded to massive; base sharp........................

Sandstone, light-gray, very fine grained, a Dundant coal laminae

13 
(316

0 
(316

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............

Sandstone, white to very light gray, medium 
90 percent quartz, few stylolites, thick-be 
base grades................................

grained, contains 
ided to massive;

Sandstone, white to very light gray, coarse 
90 percent quartz, conglomeratic with well 
quartz pebbles 0.5 to 0.75 in. in diameter, 
gray shale clasts, abundant coal laminae 
16 ft to 21 ft below top, few stylolites,

and
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26 
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32 
(375

-grained, contains 
rounded white 
scattered medium-
clasts from 

massive; base grades 29 
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in

7)

5 
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8 
8)

4 
0)
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11)
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10)

10 
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Unit Thickness 
Number______________________Description_________________________(Depth)

ft In7

96. Conglomerate, contains white quartz pebbles mostly 0.75 in.
in diameter, scattered siderite clasts up to 1 in. in diameter,
very light gray coarse-grained, quartzose sandstone matrix; base
grades............................................................ 1 6

(407 2)

97. Sandstone, white to very light gray, coarse-grained, con­ 
tains 90 percent quartz, few well rounded white quartz 
pebbles, crossbedded, massive; base grades........................ 3 11

(411 1)

98. Sandstone, white to very light gray, coarse-grained, con­ 
tains 90 percent quartz, scattered coal laminae, contains 
2 in. thick coal clasts 4 in. below top and 6 in. above 
base, scattered well rounded white quartz pebbles and 
siderite clasts; base grades...................................... 3 6

(414 7)

99. Sandstone, white to very light gray, medium- to coarse­ 
grained, contains 90 percent quartz, scattered well rounded 
white quartz pebbles, 1.5 in. siderite clast 3 ft 6 in. 
above base, abundant medium-dark-gray shale clasts in basal 
7 in., thick-bedded to massive; base sharp and uneven............. 20 2

(434 9)

Pocahontas Formation

100. Sandstone, light-gray, fine-grained, micaceous, contains
55 percent quartz, 5 percent medium-dark-gray shale laminae,
abundant siderite clasts and coal laminae and clasts in
basal 2 ft 4 in., thin-bedded..................................... 8 0

(442 9)

101. Underclay, medium-light- to inedium-dark-gray, abundant
rootlets; base grades. ............................................ 3 8

(446 5)

102. Shale, medium-gray, evenly bedded, fair fissility; base
grades sharply.................................................... 5 6

(451 11)

103. Shale, dark-gray, carbonaceous, evenly bedded, fair
fissility; base grades............................................ 0 3

(452 2)

104. Underclay, medium- to mediuin-dark-gray, mottled brownish- 
gray ; base grades................................................. 1 9

(453 11)

105. Siltstone, medium-gray, scattered siderite nodules,
irregularly bedded, nonfissile; base grades....................... 2 1

(456 0)
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Unit 
Number Description

Thickness 
(Depth)

113

114

115

ft

112. Sandstone, medium-light to medium-gray, very fine grained,
contains 40 percent quartz, 10 percent medium-dark-gray 
shale laminae, 0.5- in. siderite nodule 2 ft J6 in. below 
top, 1.5 in. siderite nodules 6 ft 1 in. and 8 ft 4 in. 
below top, scattered rootlets in top 2 ft 2 in., thin 
and evenly bedded; base sharp...........................

Sandstone, light-gray, fine-grained, contains 65 percent
quartz, scattered siderite clasts 7.5 in. below top,
few coal laminae in basal 6 in., thick-bedded to massive.

verySandstone, medium-light- to medium-gray, 
grained, contains 45 percent quartz, 10 perc 
bonaceous shale laminae, evenly bedded; base

fine to fine- 
ent dark-gray, car- 
sharp and uneven.,

Sandstone, light-gray, fine-grained, contains 50 percent 
quartz, thick-bedded to massive; base sharp

196

10 
(501

2 
(504

0 
(505

2 
(507

in.

106. Sandstone, medium-gray, very fine to fine-gtained, micaceous, 
contains 45 percent quartz, 15 percent medium-dark-gray 
siltstone laminae, 20 percent dark-gray shale laminae in 
basal 2 ft 7 in., cross-laminated, thin and irregularly 
bedded: base sharp................................................ 19 3

(475 3)

107. Shale, dark-gray to grayish-black, silty, contains 20 per­ 
cent medium-gray siltstone laminae, evenly bedded; base 
grades............................................................ 3 8

(478 11)

108. Shale, grayish-black, carbonaceous, scattered siderite 
beds up to 0.5 in. thick from 2 ft 1 in. to 6 ft 1 in. 
below top, few plant fragments, evenly bedded, fissile............ 7 9

(486 8)

109. Coal, Pocahontas No. 1 coal bed, dull to brijght attritus,
scattered vitrain bands; base sharp and unevlen.................... 0 9.25

(487 5.25)

110. Underclay, medium- to medium-dark-gray, very| carbonaceous 
in top 2 in., scattered coal laminae 2 in. below top, 
few siderite nodules; base grades...........|...................... 1 7.75

(489 1)

111. Sandstone, medium-light-gray, very fine grained, contains 
40 percent quartz, few rootlets, poorly bedded, massive; 
base grades....................................................... 2 3

(491 4)

5 
9)

6
3)

10 
1)

2 
3)



Unit Thickness 
Number__________________________Description______________________________(Depth)

ft in."

116. Sandstone, light- to medium-light-gray, very fine to fine­ 
grained, contains 40 percent quartz, 10 percent dark-gray 
carbonaceous shale laminae, few siderite clasts up to 
1 in. thick....................................................... 2 0

(509 3)

117. Sandstone, light- to medium-light-gray, very fine grained, 
contains 40 percent quartz, 20 percent dark-gray carbona­ 
ceous shale laminae, thin-bedded.................................. 1 9

(511 0)

118. Sandstone, light-gray, very fine to fine-grained, contains 
45 percent quartz, few siderite clasts, 15 percent dark- 
gray carbonaceous shale laminae, cross-laminated, thin- 
to thick-bedded................................................... 3 0

(514 0)

119. Sandstone, light-gray, fine-grained, contains 50 percent 
quartz, 10 percent dark-gray carbonaceous shale and silt- 
stone laminae, cross-laminated, thin- to thick-bedded; 
base sharp........................................................ 6 9

(520 9)

120. Coal, Squire Jim (?) coal bed, dull attritus, abundant thin
to thick vitrain bands............................................ 1 6

(522 3)

121. Shale, black, very carbonaceous, contains 15 percent coal
laminae in top 2 in., scattered plant stems; base grades.......... 0 8

(522 11)

122. Underclay, dark-gray to black, very carbonaceous, scattered
rootlets.......................................................... 4 0

(526 11)

123. Shale, black, very carbonaceous, poor fissility; base grades...... 0 4
(527 3)

124. Underclay, medium-dark-gray, silty, abundant rootlets; base
grades abruptly................................................... 4 6

(531 9)

125. Sandstone, medium-dark-gray, very fine to fine-grained,
contains 40 percent quartz, abundant carbonaceous debris,
thin- to thick-bedded; base grades abruptly....................... 4 0

(535 9)

126. Shale, dark-gray to black, carbonaceous, abundant medium- 
dark-gray shale clasts from 6 in. to 10 in. below top, 
numerous plant fragments; base grades abruptly.................... 1 3

(537 0)
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Unit 
Number Description

127. Sandstone, medium-dark-gray, very fine to fline-grained,
contains 40 percent quartz, thin- to thick- 
grades abruptly...........................

128. Siltstone, medium-dark- to dark-gray, abundant medium-dark-
gray shale clasts in basal 3 in., scattered 
irregularly bedded.........................

bedded; base

rootlets,

129. Siltstone, dark-gray, abundant rootlets, poprly bedded, 
nonfissile; base grades ...................

130. Sandstone, medium-dark-gray, very fine grained, silty, 
contains 40 percent quartz, abundant dark-gray shale 
clasts in basal 3 in., thin and irregularly bedded; 
base sharp................................

UPPER MISSISSIPPIAJK SERIES 
Blues tone Formation 

Bramwell Member

131. Shale, dark-greenish-gray, abundant siderite beds and nodules, 
evenly bedded, poor fissility.................................

132. Sandstone, light- to dark-gray, very fine gtrained, silty, 
contains 40 percent quartz, 30 percent darki-gray siltstone 
and silty shale laminae, thin-bedded, slightly burrowed; 
base sharp................................

133. Shale, dark-gray, mottled greenish-gray, contains abundant
marine invertebrate fossils in basal 1 ft 6
bedded, fair fissility; base grades..... 

134. Shale, black, very carbonaceous, fissile

in., evenly

Blues tone Formation 
Red member

135. Coal, dull to bright attritus

136. Sandstone, light- to dark-greenish-gray, very fine grained, 
silty, contains 40 percent quartz, scattered rootlets in
top 1 ft 6 in., thin-bedded; base sharp and
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Unit Thickness 
Number_______________________Description__________________________(Depth)

ft in.

137. Shale, dark-greenish-gray, scattered limestone nodules 
4 ft 4 in. below top and in basal 1 ft 4 in., evenly 
bedded, poor fissility............................................ 4 4

(566 10)

138. Shale, dark-greenish-gray, mottled reddish-gray, contains 
scattered limestone nodules from 6 ft to 15 ft below top, 
poor fissility; base grades abruptly.............................. 17 3

(584 1)

139. Sandstone, light-greenish-gray, very fine to fine-grained, 
contains 55 percent quartz, 5 percent dark-greenish-gray 
siltstone laminae, thick-bedded; base grades abruptly............. 16 5

(600 6)

140. Sandstone, light-greenish-gray, medium-grained, contains 
55 percent quartz, 5 percent dark-gray siltstone laminae, 
abundant medium-dark-gray shale and limestone clasts in 
basal 5 ft, thin- to thick-bedded; base sharp..................... 7 4

(607 10)

141. Shale, dark-greenish-gray, slightly silty, evenly bedded;
base sharp........................................................ 2 8

(610 6)

142. Sandstone, light-greenish-gray, fine- to medium-grained,
abundant dark-greenish-gray shale clasts in top 3 ft.............. 4 1

(614 7)

143. Shale, dark-greenish-gray, silty, very silty in basal 1 ft,
some contorted bedding, fissile; base grades...................... 3 3

(617 10)

144. Siltstone, medium-light-gray, mottled greenish-gray, very 
sandy at base, contains 15 percent medium-dark-gray shale 
laminae, thin and irregularly bedded; base grades................. 0 4

(618 2)

145. Sandstone, light- to raedium-light-gray, mottled greenish-gray, 
fine- to medium-grained, micaceous, contains 40 percent 
quartz, few medium-gray shale laminae, scattered shale clasts 
in basal 2 ft, 2 in. limestone nodules and large shale clast 
6 in. above base, abundant dark mineral grains, poorly sorted; 
base sharp........................................................ 5 10.5

(624 0.5)

146. Shale, medium-light- to medium-gray, mottled grayish-red
and greenish-gray, poor fissility; base grades.................... 3 4.5

(627 5)
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Unit 
Number Descriotion

Thickness 
(Depth)

ft in.

147

148

149

150

151

152,

153

154,

155

Shale, greenish- to dark-greenish-gray, ver^ silty, scattered 
limestone nodules; base grades...............................

Siltstone, greenish- to dark-greenish-gray, contains 20 
percent light-gray, very fine grained sandstone 
laminae, scattered limestone nodules, 3 in. medium- 
dark-gray shale bed at base; base grades...............

Shale, medium-dark-gray, mottled greenish-grjay to grayish- 
red, silty, poor fissility; base grades. ....I...............

Shale, dark-greenish-gray, mottled grayish-rjed, very silty, 
scattered limestone lenses; base sharp and uneven..........

Sandstone, greenish- to dark-greenish-gray, very fine to 
fine-grained, contains 40 percent quartz, fejw dark mineral 
grains, few medium-gray shale laminae and be|ds up to 0.5 in- 
thick, thin and irregularly bedded; base grades.............

Sandstone, greenish-gray, fine-grained, partly calcareous, 
micaceous, slightly silty, contains 40 percent quartz, 
20 percent dark-gray shale laminae, scattered dark mineral 
grains, some siderite nodules near base, cross-laminated, 
thin and irregularly bedded...............................

Sandstone, dark-greenish-gray, fine-grained, very 
calcareous, micaceous, contains 45 percent quartz, 
abundant dark mineral grains, crossbedded, thin and 
irregularly bedded; base sharp.............

Shale, medium-dark-gray, very silty, contains 45 percent 
greenish- to dark-greenish-gray, fine-grained, very 
calcareous sandstone beds, scattered small siderite 
nodules, few convoluted beds, evenly bedded;: base grades

Sandstone, very light to light-gray, mottled 
fine-grained, micaceous, calcareous, contain 
quartz, abundant dark mineral grains, 10 per 
gray siltstone laminae, thin-bedded; base sharp

greenish-gray,
40 percent 

cent mediurn-
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Unit Thickness 
Number______________________Description__________________________(Depth)

ft in.

156. Sandstone, greenish- to dark-greenish-gray, fine-grained, 
silty, micaceous, calcareous, contains 20 percent quartz, 
abundant dark mineral grains, scattered coal and medium- 
gray shale clasts, few medium-gray silty shale laminae 
near top, cross-laminated, thin-bedded; base grades............... 1 8

(660 11)

157. Shale, dark-greenish-gray, very silty in top 1 in., fair
to poor fissility................................................. 0 2

(661 1)

158. Sandstone, greenish-gray, fine-grained, calcareous, very 
micaceous, contains 40 percent quartz, abundant contorted 
coal and medium-dark-gray shale clasts, numerous dark 
and light mineral grains, few siderite clasts, thin- to 
thick-bedded; base sharp and uneven............................... 1 2.5

(662 3.5)

159. Shale, medium-dark-gray, mottled greenish-gray and grayish- 
red, abundant limestone nodules in basal 7 ft 3 in., poor 
fissility; base grades............................................ 7 8

(669 11.5)

160. Shale, greenish-gray, silty, abundant limestone nodulates,
irregularly bedded, poor fissility; base grades................... 3 2

(673 1.5)

161. Siltstone, light-greenish- to greenish-gray, contains 15 
percent very fine grained calcareous sandstone laminae, 
scattered limestone nodules; base grades.......................... 2 3.5

(675 5)

162. Shale, grayish-red, contains 10 percent greenish-gray silty 
shale laminae, scattered limestone nodules, evenly bedded, 
fissile; base grades.............................................. 0 4

(675 9)

163. Shale, dark-greenish-gray, silty, scattered limestone 
nodules in basal 2 in., fair fissility; base sharp and 
uneven............................................................ 1 8

(677 5)

164. Siltstone, dark-greenish-gray, contains 20 percent very 
fine grained calcareous sandstone beds, scattered lime­ 
stone nodules; base grades........................................ 2 7

(680 0)

165. Shale, dark-greenish-gray, mottled grayish-red, scattered 
limestone nodules, irregularly bedded, fair fissility; 
base grades....................................................... 6 9

(686 9)
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Number Description

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

Thickness 
(Depth)

Shale, grayish-red, mottled greenish-gray, fcvenly bedded,

Siltstone, greenish- to dark-greenish-gray;

Shale, grayish-red, mottled greenish-gray it
and basal 2 ft 6 in. , abundant limestone noc

Siltstone, light-grayish-red, argillaceous,

T-» or?O fT y f> yn O O

i top 1 ft 10 in.
11 1 P Q

scattered nodular
limestone, very poor fissility ............. 4 ...................

Siltstone, light-gray, mottled grayish-red , : scattered
nodular limestone ; base grades ..............

Shale, grayish-red, mottled greenish-gray, e venly bedded,
fissile ; base grades ............................................

Shale, medium- to medium-dark-gray, mottled ; greenish-gray ,
silty, evenly bedded, fissile; base sharp. ......................

Sandstone, medium-light- to medium-gray, motjtled greenish-
gray, very fine to fine-grained, calcareous in basal 4 ft,
contains 40 percent quartz, less than 5 perctent medium-
dark-gray shale laminae, scattered medium-dark-gray shale
clasts 2 ft 6 in. to 4 ft 10 in. above base;
and uneven ..................................

Shale, grayish-red to greenish-gray, abundar
nodules, poor fissility; base sharp. ........

Siltstone, greenish- to dark-greenish-gray,
percent light-gray very fine grained sandstc

Sandstone, medium-greenish-gray, very fine g
ZL fi T*k £* i** /"» a n t~ ^ 1 1 ta >* f~ *7   r\ ^3 c o <TT* ̂ rt n £> o

Siltstone, medium-greenish-gray, very sandy
8 in., 15 percent greenish-gray shale beds,
laminated ; base sharp .......................
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Unit 
Number Description

Thickness 
(Depth)

178.

179.

180.

Shale, medium- to dark-greenish-gray, mottled grayish-red, 
evenly bedded, fair fissility; base grades................

Silts tone, medium-greenish- to dark-greenish-gray, 
calcareous, very shaley in basal 1 ft, scattered lime­ 
stone nodules, thin and evenly bedded; base sharp......

181.

182. Shale, grayish-red, mottled greenish-gray, slightly 
calcareous, evenly bedded, fissile.................

ft in,

Sandstone, light-greenish- to dark-greenish-gray, very fine 
to fine-grained, calcareous, 15 percent dark-greenish-gray 
siltstone beds, scattered limestone nodules, cross-laminated, 
thin-bedded; base sharp........................................... 7

(758

0 
(759

2 
(761

Sandstone, medium-greenish- to dark-greenish-gray, medium- 
to coarse-grained, contains 40 percent quartz, cross- 
laminated; base sharp............................................. 0

(762

2 
(765

4 
5)

9.5 
2.5)

2 
4.5)

8.5 
1)

9
0)

BOTTOM OF HOLE 
TOTAL DEPTH 765 ft

205



IBS ui

H
IT

- 
o
 

Na
tu
ra
l 

Ga
mm
a 

\ 
(c

ou
nt

s 
pe
r 

se
co
nd
)

D
e
th

(f
t)

R
e
s
i
s
t
i
v
i
t
y
 

(
-
1
0
0
+
 
oh

ms
)

o
 H
ig

h 
Re
so
lu
ti
on
 
De
ns
it
y 

(0
-4

50
 
co

un
ts

 
pe

r 
se

co
nd

)

(i
nc
he
s)

K
)

Sp
on
ta
ne
ou
s 

Po
te
nt
ia
l 

(-
20
+ 

mi
ll
iv
ol
ts
)

0<
3

r
1 

o O
q

>

rr n o o 3 en
 

rt (a 3
i-
ti 

rr

ri 0
*

(T> h
-1

C rt H
"

O O S H
-

rr
 

V
I H M
-

ft) O O
 

3 CD rt rt   

O
q

 x
? (\> n> a,   ro o rr  ^ & 3 ^~
~- ^ K
>
0 H

i
rt it 3

>^ (j
j

"h
O ^J O rT r

1
0 O
q CD a a CD rt D
-

3 0) h
tj

O rt DO £T O 0 O n fD < » % H
-

0
*

  
 C/
3 s: ^4 0 fl) CD .. i  
 «

N
i

K
>

CO O
J

C/
3

a 3
 

OQ C
o ro O
J
 

O
N to

H
- 

3 H
-

PJ cn
 

o
 

o
 

rr
 

rt

CO
 

M O



Corehole: SW-7 continued
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Corehole: sw-7 continued
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Corehole: SW-7 continued
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Corehole: SW-7 continued
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DETAIL LOG

Corehole: SW-7 Logging Speed: 5 ft/min Time Constant: 1

Depth High Resolution Density 
(ft) (0-450 counts per second)
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Corehole: SW-7 continued
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Corehole: SW-7 continued
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Corehole SW-8

Location: Scott County; East Stone Gap, Va. , 7,5 minute quadrangle; on Cove Creek 
1.5 mi northwest of Stanleytown. Accessible by gravel road ex­ 
tending north from State Route 653 al: Stanley town, Va.

Coordinates: Latitude 36°47'32"N 

Altitude: 1,772 ft

Longitude «2°4r44"W 

Drilled depth: 550 ft

Dip of strata: Decreases from 9° at surface to 0° at depth of 390 ft 
approximately flat lying to bas^ of corehole.

Date drilled: October 26, 1982 to November 5, 1982

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

Unit 
Number Description

LOWER PENNSYLVANIA SER]

Thickness 
(Depth)
ft in.

:ES
Lee Formation 

Middlesboro Member

1. Soil and weathered rock (casing set - no core recovered)............. 15
(15

2. Sandstone, light-gray, very fine to fine-g;rained, contains 40 
percent quartz, 30 percent dark-gray shale laminae, thin- 
bedded, unevenly bedded; base sharp

3. Sands-tone, light-gray, fine-grained, cont; 
quartz, 5 percent dark-gray shale laminae,
thin-bedded; base grades,

4. Sandstone, light-gray, very fine to fine-grained, contains 
45 percent quartz, 25 percent dark-gray shale laminae, 
mostly ripple bedded; base grades.......

5. Sandstone, light-gray, fine-grained, micaceous, contains 40
percent quartz, 15 percent dark-gray shale

6. Shale, medium-dark-gray, contains 40 percent light-gray, very 
fine grained sandstone laminae, evenly bedded; base grades...,

6 
(21

0 
0)

7 
7)

ins 50 percent 
unevenly bedded,

3 4 
(24 11)

6 0 
(30 11)

laminae; base sharp,

1 
(33

1 
3)

7o Shale, medium-dark-gray, silty, micaceous, evenly bedded; base 
grades................................... 10 7 

(43 10)
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Unit Thickness 
Number_______________________Description_____________________________(Depth)

ft - in.

8. Shale, dark-gray, very carbonaceous, contains abundant plant
pinnules and stems, evenly bedded; base grades....................... 1 3

(45 1)

9. Coal, Upper split of Cove Creek coal bed, mostly bright attritus..... 1 0
(46 1)

10. Underclay, medium-dark-gray, rootlets; base sharp.................... 1 7
(47 8)

11. Sandstone, light-gray, very fine to fine-grained contains 50 
percent quartz, 5 percent dark-gray shale laminae and beds 
up to 0.5 in. thick, few rootlets, poorly bedded; base sharp......... 2 9

(50 5)

12. Shale, medium-dark-gray, contains 5 percent sandstone laminae,
unevenly bedded; base sharp.......................................... 1 2

(51 7)

13. Sandstone, medium-light-gray, very fine grained, contains 45
percent quartz, 5 percent dark-gray shale laminae, ripple-bedded;
base grades.......................................................... 0 6

(52 1)

14. Shale, medium-dark-gray, evenly bedded; base sharp................... 2 3
(54 4)

15. Sandstone, medium-light-gray, very fine to fine-grained,
contains 40 percent quartz........................................... 0 2

(54 6)

16. Shale, medium-dark-gray, contains abundant plant fragments,
evenly bedded; base sharp............................................ 1 0

(55 6)

17. Sandstone, light-gray, very fine grained, contains 40 percent
quartz; base sharp................................................... 0 2

(55 8)

18. Shale, medium-dark-gray, contains few plant fragments................ 2 0
(57 8)

19. Coal, Lower split of Cove Creek coal bed; scattered vitrain
bands, bright attrital mattrix....................................... 1 5

(59 1)

20. Underclay, medium-light-gray, plastic, abundant rootlets; base
grades................................................................ 2 7

(61 8)
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Unit
Number

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Thickness
Description

Siltstone, medium-gray, few rootlets, faint
CTT* 3 f? ^ Q 3 V* T*1 1 T"* t" 1 V

Sandstone, very light gray, fine- to medium
contains 65 percent quartz, crossbedded; ba

Shale, medium-gray, silty, evenly bedded...

Sandstone, very light gray, fine- to medium
r*/"^nt".n~?nc AS T>OT*(^^nt" n 1 1 o T* t" 7 m^QQTiTis* Via Q o Ql^vJLJ.Uo.JLLJ.o U -^ £yCl_i_tHL \| U.d I. U «Ci } lUdoo-LVGj L/dO C O

Shale, medium-gray, silty, evenly bedded; b

Sandstone, very light gray, fine- to medium
r»/*iT"it"G"iT"io A ^ T"» o T* r* o T* t" fi 1 1 G Y* 1* 'T' m"fo3r*o^mo r* Y*r\ c(_VJ1.1U d J- llo <J J pCLL,Cl.iL L[ Ud -L l_ A , lU-LL.cH_tHJUo, L,L Uo

Shale, medium-dark-gray, evenly bedded; bas

Sandstone, very light gray, medium-grained,
/"IllOT^'^'7 OT^/'NGG f>^ ̂ 1 ^1 O /% TTk QOOT TTO * r\ £J O O O n Q >*T Hm_lcH. L ^ 9 d.UooUtzU.U.tzCi 9 IIlcloo -L Vc y Udo ti oildLp*    

Shale, dark-gray, very silty, contains 25 p
gray silts tone laminae, evenly bedded, fair
O V* Q T*T*

Sandstone, white to very light gray, fine-
(grades to medium-grained at base) , contain
nilOT*^^ (^T*ACC!Vi^^HoH maCQTlTO* foiJCO CTT*J5r1f^QU LLd J. U .£ y ^_I.\JoOL/C(-Ha.Cla.j lildo o X V c ^ Udo C gl.dU.wO*  

Sandstone, very light gray, medium- to coar
90 percent quartz, scattered well rounded v

Sandstone, white, medium- to coarse-grainec
quartz, few well rounded white quartz pebbl
maoGi^TO* Vifico CTT"£jrloo

ly bedded; base

-grained, micaceous,
Q <a cHa TTN

-grained, micaceous,

OO^ dVt3T*T>

-grained, micaceous
Q V\ a i^ rl a rl   T^SJQ^ cVl53T*Ti

O C V)3 TTk

contains 65 percent

ercent medium-light-
fissility; base

to medium-grained
s 90 percent

se-grained, contains
hite quartz pebbles

, contains 90 percent
es , crossbedded,

(Depth)
ft -

1
(63

7
(70

0
.. (70

1
(71

0
(71

8
(79

0
(80

.. 21
(101

1
(102

8
(110

, ,. 39
(150

1
(151

in.

4
0)

3
3)

2
5)

0
5)

2
7)

3
10)

3
1)

1
2)

1
3)

0
3)

9
0)

7
7)
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Unit Thickness 
Number__________________Description_____________________________(Depth)

ft - in.

33. Conglomerate, white, contains well rounded quartz pebbles up 
to 0.25 in. in diameter, few coal clasts, medium- to coarse­ 
grained quartzose sandstone matrix; base sharp....................... 0 9

(152 4)

34. Sandstone, white, medium- to coarse-grained, contains 90 per­ 
cent quartz.......................................................... 4 0

(156 4)

35. Sandstone, light-brownish-gray, fine- to medium-grained,
sideritic, micaceous................................................. 0 4

(156 8)

36. Sandstone, white to medium-light-gray, medium- to coarse­ 
grained, contains 90 percent quartz, abundant angular shale 
clasts in top 5 in., scattered well rounded quartz pebbles, 
few medium-dark-gray micaceous siltstone laminae in upper 
3 ft., crossbedded, massive; base grades............................. 36 0

(192 8)

37. Sandstone, light-gray to light-brownish-gray, medium-grained,
contains 90 percent quartz, well sorted, massive; base grades........ 2 10

(195 6)

38. Sandstone, white to very light gray to white, medium-grained, contains
90 percent quartz, crossbedded, massive; base grades................. 5 3

(200 9)

39. Sandstone, white, medium- to coarse-grained, contains 90 percent
quartz, crossbedded, massive; base grades............................ 7 1

(207 10)
40. Sandstone, white, medium- to coarse-grained, contains 90 percent 

quartz, conglomeratic with abundant well rounded quartz pebbles 
from 0.25 to 0.5 in. in diameter, few stylolites; base sharp.......... 7 8

(215 6)

41. Sandstone, light-gray, medium-grained, sparsely micaceous, contains 
65 percent quartz, scattered dark and light mineral grains; 
base grades.......................................................... 0 11

(216 5)

42. Sandstone, light-gray, medium- to coarse-grained, contains 65 
percent quartz, scattered well rounded white quartz pebbles 
mostly 0.5 in. in diameter, abundant coal laminae and lenses 
up to 1 in. thick; base grades....................................... 1 10

(218 3)

43. Sandstone, light-gray, medium-grained, contains 65 percent
quartz, 5 percent micaceous siltstone laminae in upper 5 ft,
crossbedded; base grades............................................. 7 2

(225 5)
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Unit 
Number Description

Thickness 
(Depth)
ft - in.

44. Sandstone, very light gray, medium-grained (grades to coarse­ 
grained at base), contains 65 percent quartz, 5 percent 
micaceous siltstone laminae, crossbedded; base sharp................. 5 3

(230 8)

45. Shale, medium-dark-gray, carbonaceous, evenly bedded; base 
sharp.....................................................

46. Sandstone, light-gray, very fine to fine-grained, contains 65 
percent quartz, 5 percent dark-gray shale laminae............

47. Shale, dark-gray, contains 10 percent light -gray siltstone
laminae, evenly bedded; base sharp,

48. Sandstone, light-gray, very fine to fine-grained, contains 65 
percent quartz, 5 percent dark-gray discontinuous shale 
laminae; base grades......................

0 5 
(231 1)

1 0 
(232 1)

4 6 
(236 7)

1 8 
(238 3)

49. Shale, dark-gray, evenly bedded, fissile; b^se sharp.................. 0 8
(238 11)

50. Sandstone, light-gray, very fine to fine-grained, contains 50
percent quartz, 5 percent dark-gray silty-shale laminae, thin- to 
thick-bedded ........................ 1 10

(240 9)

51. Sandstone, light-gray, fine- to medium-grained, micaceous, contains
65 percent quartz, few dark-gray shale clasts, massive............... 2 6

(243 3)

52. Sandstone, light-gray, very fine to fine-grained, contains 40
percent quartz, 25 percent dark-gray shale laminae; base grades

53. Sandstone, light-gray, fine- to medium-grained, micaceous, contains
65 percent quartz, 5 percent discontinuous nedium-light-gray siltstone 
laminae, thin- to thick-bedded; base grades

54. Sandstone, light-gray, fine- to medium-grained, micaceous, contains
65 percent quartz, scattered dark and light 
base sharp.................................

218

1 1 
(244 4)

mineral grains, massive;

5 5 
(249 9)

18 6 
(268 3)



Unit Thickness 
Number_______________________Description_________________________________(Depth)

ft - in.

55. Siltstone, medium- to medium-dark-gray, contains 20 percent dark- 
gray shale laminae; base grades...................................... 0 2

(268 5)

56. Sandstone, light-gray, fine-grained, contains 65 percent quartz, 
5 percent medium-gray silts tone laminae, thin to thick-bedded; 
base grades.......................................................... 3 0

(271 5)

57. Sandstone, light-gray, fine- to medium-grained, micaceous, contains 
65 percent quartz, scattered dark and light mineral grains, 
abundant large angular dark-gray shale clasts in basal 7 in......... 6 9

(278 2)

58. Sandstone, very light gray, medium-grained, contains 65 percent
quartz, few white well rounded quartz pebbles and siderite clasts
in basal 1 ft, crossbedded, massive; base sharp..................... 8 11

(287 1)

59. Sandstone, medium-light-gray, very fine grained, silty, contains 50
percent quartz....................................................... 0 1

(287 2)

60. Conglomerate, white to very light gray, contains well rounded 
quartz pebbles from 0.5 to 1 in. in diameter, well rounded to 
angular siderite clasts up to 2 in. in diameter, medium- to 
coarse-grained quartzose sandstone matrix; base sharp................ 6 4

(293 6)

61. Sandstone, white to very light gray, medium-grained, contains 
90 percent quartz, 5 percent medium-gray micaceous siltstone 
laminae, few siderite clasts in basal 1 ft, thick-bedded to 
massive.............................................................. 6 2

(299 8)

62. Sandstone, white, medium- to coarse-grained, contains 90 percent 
quartz, few dark-gray shale and siderite clasts 39 ft 6 in. 
below top, few stylolites, crossbedded, massive; base grades......... 62 1

(361 9)

63. Sandstone, white to very light gray, medium- to coarse-grained, 
contains 90 percent quartz, scattered well rounded quartz 
pebbles mostly 0.5 in. in diameter, 2 in. thick coal clast 1 ft 
3 in. below top, crossbedded, massive; base grades................... 4 8

(366 5)
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Unit 
Number Description

Thickness 
(Depth)

64. Conglomerate, white to very light gray, contains scattered well 
rounded quartz pebbles, angular dark-gray shale clasts up to 
2 in. in diameter, abundant angular to wel-. rounded siderite
clasts up to 4 in. in diameter, medium- to
quartzose sandstone matrix; base sharp...

Pocahontas Fornation

65. Shale, medium-gray, fissile, contains few plant stems, evenly 
bedded; base grades......................

66. Shale, medium-gray, silty, evenly bedded, poor fissility; base 
grades...................................

coarse-grained

68. Shale, medium-dark-gray, silty, poor fissility; base sharp,

70. Shale, medium-dark-gray, very silty, contains 20 percent light- 
gray siltstone laminae, evenly bedded, poor fissility; base 
grades abruptly..........................

71. Siltstone, medium- to medium-light gray, mi 
percent light-gray very fine grained sandst

caceous, contains 20 
one laminae and

beds, .1

72.

73.

Sandstone, mediuin-light-gray, fine-grained, 
quartz, massive; base grades.............

Sandstone light- to medium-light-gray, very 
finely micaceous, silty, contains 40 percer.t 
medium-dark-gray shale and siltstone laminae 
clasts, thin and evenly bedded...........

74. containsShale, medium-dark-gray, very silty, 
medium-light-gray siltstone laminae, evenly

220

contains 50 percent

fine to fine-grained, 
quartz, 20 percent 

, few dark-gray shale

20 percent 
bedded......

ft - in.

3 7 
(370 0)

0 7 
(370 7)

.... 3 0
(373 7)

67. Shale, medium-gray, silty in basal 4 ft 6 ^.n. , contains few
scattered siderite nodules, evenly bedded; base grades abruptly...... 6 1

(379 8)

1 3 
(380 11)

69. Sandstone, light- to medium-light-gray, veify fine to fine­ 
grained , thin-bedded; base sharp..................................... 0 5

(381 4)

1 0 
(382 4)

1 8 
(384 0)

1 7 
(385 7)

3 
(389

2 
(391

7 
2)

6 
8)



Unit Thickness 
Number__________________Description_____________________________(Depth)

ft - in. 
(391 8)

75. Sandstone, medium- to medium-light-gray, very fine to fine­ 
grained, contains 50 percent quartz, 20 percent medium-dark- 
gray silty-shale laminae, few siderite clasts in basal 2 in., 
thin-bedded: base sharp.............................................. 11 1

(402 9)

76. Shale, dark-gray, silty in top 2 ft, fissile, carbonaceous, con­ 
tains abundant siderite beds up to 6 in. thick....................... 11 8

(414 5)

77. Coal, few thick vitrain bands, dull to bright attrital matrix........ 0 7
(415 0)

78. Underclay, light-brownish-gray, very silty, black and carbo­ 
naceous in top 1 in., abundant rootlets; base grades................. 2 2

(417 2)

79. Sandstone, light- to medium-light-gray, fine-grained, micaceous,
contains 40 percent quartz, 10 percent dark-gray shale laminae and
beds up to 1 in. thick, thin-bedded; base grades..................... 6 5

(423 7)

80. Sandstone, light-gray, fine-grained, micaceous, contains 60 percent 
quartz, 5 percent medium-gray siltstone laminae, scattered dark 
mineral grains, thin-bedded; base grades.............................. 12 7

(436 2)

81. Sandstone, light-gray, fine- to medium-grained, micaceous, contains
65 percent quartz, thin- to thick-bedded; base grades................ 9 6

(445 8)

82. Sandstone, light-gray, fine-grained, contains 40 percent quartz,
40 percent dark-gray shale laminae, flaser-bedded; base grades....... 3 5

(449 1)

83. Sandstone, light-gray, fine- to medium-grained, contains 40 
percent quartz, abundant coal laminae and clasts, scattered 
siderite clasts, very irregularly bedded; base sharp................. 2 8

(451 9)

UPPER MISSISSIPPIAN SERIES
Bluestone Formation

Bramwell Member

84. Shale, light-greenish-gray, calcareous, contains 10 percent
light-gray siltstone laminae, evenly bedded; base grades............. 4 4

(456 1)

85. Shale, medium-dark-gray, silty, burrowed, evenly bedded,
poor fissility....................................................... 4 0

(460 1)
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Unit 
Numbe r Description

Thickness 
(Deoth)
ft - in.

Siltstone, medium-dark-gray, contains abundant marine 
invertebrate fossils in basal 1 ft 4 in. {Including 2 in. thick 
coquina at base, thin-bedded, poor fissility...................

87 Shale, medium-dark-gray, silty, contains 10 percent medium- 
light-gray siltstone laminae, abundant marine invertebrate
fossils from 2 ft to 2 ft 8 in. and 4 ft t< 
top; base grades.........................

88

89

......................... 4 9
(446 9)

Shale, dark-gray, silty, contains 30 percent light-gray very
fine grained sandstone laminae, burrowed, flaser-bedded.............. 11 0

(477 9)

1 11 
(462 0)

4 ft 6 in. below

Sandstone, light-gray, fine-grained, contains 50 percent 
quartz, 5 percent medium-gray silty-shale laminae, thin- to 
thick-bedded; base grades................

90. Shale, medium- to medium-dark-gray, finely micaceous, silty,

91. Coal, mostly dull attritus.................

92 Shale, medium-gray, silty in basal 6 ft 1 in., contains few 
scattered limestone nodules, faintly bedde<&, poor fissility; 
base grades.................................................

93. Shale, reddish-gray, faintly bedded, poor ::issility; base grades

94

95

96

Siltstone, medium-light-gray, mottled greenish-gray and 
grayish-red; base grades .................

Siltstone, medium-light-gray, mottled greenish-gray, sandy, 
slightly calcareous; base sharp..........

27 4 
(505 1)

finely micaceous, contains 10 percent medium-light-gray silt- 
stone laminae, evenly bedded......................................... 1 7

(506 8)

Bluestone Formation 
Red Membe|r

0 3 
(506 11)

(515 6)

(518 2)

2 0 
(520 2)

......................... 1 0
(521 2)

Shale, medium-light-gray, mottled greenishj-gray, silty; base grades.. 0 10
(522 0)
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Unit Thickness 
Number______________________Description_____________________________________(Depth)

ft - in.

97. Shale, grayish-red, faintly bedded, poor fissility; base grades...... 1 2
(523 2)

98. Shale, medium-gray, mottled greenish-gray, silty, slightly
calcareous........................................................... 1 10

(525 0)

99. Shale, grayish-red, mottled light-gray in part, faintly bedded,
poor fissility; base grades abruptly................................. 12 1

(537 1)

100. Sandstone, medium-light-gray, mottled greenish-gray, very
fine to fine-grained, micaceous, slightly calcareous, contains
40 percent quartz, few limestone nodules, thin- to thick-bedded;
base grades......................................................... 3 0

(540 1)

101. Shale, grayish-red, silty at base, evenly bedded..................... 0 9
(540 10)

102. Siltstone, medium-gray, mottled grayish-red, evenly bedded;
base grades.......................................................... 1 9

(542 7)

103. Shale, grayish-red, few slickensided surfaces, faintly bedded,
poor fissility...................................................... 7 5

(550 0)

BOTTOM OF HOLE 
TOTAL DEPTH 550 ft
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County: Scott

GEOPHYSICAL LOG

Corehole: SW-8 Date: 11/05/82 State: Virginia 

Quadrangle: East Stone Gap, Va. Latitude: 36°47'32"N Longitude: 82°41 ! 44"W 

Altitude: 1,772 ft Logged Depth: 550 ft Dtilled Depth: 550 ft 

Logging Speed: 20 ft/min (SP 20 ft/min) Natural Gamma Time Constant: 1 

High Resolution Density Time Constant: 1
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Corehole: SW-8 continued
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Corehole: SW-8 continued
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Corehole: SW-8 continued
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DETAIL LOG

Core hole: SW-8 Logging Speed: 5 ft/Uin Time Constant: 1

Depth High Resolution Density 
(ft) (0-450 counts per second)
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Corehole SW-9

Location: Lee County; Big Stone Gap, Va., 7.5 minute quadrangle; on ridge
between Wells Branch and Lake Keokee. Accessible by Forest Service 
road extending eastward from road to Lake Keokee.

Coordinates: Latitude 36°51'13" N Longitude: 82 0 51'34 <f W 

Altitude: 2,345 ft Drilled depth: 1,662 ft

Dip of strata: Ranges from 10° to 20° to depth of 500 ft, decreasing to about 
5° at depth of 1,300 ft and 0° to 3° to base of corehole.

Date drilled: November 29, 1982 to January 13, 1983

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

Unit Thickness 
Number_______________________Description__________________________(Depth)

ft in.

MIDDLE PENNSYLVANIAN SERIES 
Wise Formation

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

Gladeville (?) Sandstone

2. Sandstone, light-gray, fine- to medium-grained, sparsely micaceous, 
contains 65 percent quartz, scattered dark mineral grains and 
feldspar, few dark-gray shale laminae, thin- to thick-bedded, 
few contorted beds; base sharp................................ 4 3

(24 3)

3. Sandstone, light-gray, weathered brownish-gray, medium-grained, 
contains 60 percent quartz, crossbedded, thin- to thick-bedded; 
base sharp........................................................ 12 0

(36 3)

4. Shale, dark-gray, silty, micaceous, evenly bedded, fissle;
base sharp........................................................ 0 2

(36 5)

5. Sandstone, light-gray, medium-grained, contains 65 percent quartz, 
few scattered coal and dark-gray shale laminae, thin- to thick- 
bedded; base sharp................................................ 30 11

(67 4)
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Unit 
Number Description

Thickness 
(Depth)

i

Norton Formation
ft in.

6. Shale, dark-gray, carbonaceous, silty, contai.ns scattered
medium-gray siltstone laminae, few plant fragments, fissile....... 22

7. Shale, dark-gray to black, very carbonaceous, 
medium-gray siltstone laminae and beds, very

Siltstone, light- to medium-gray, contains 2!
very fine grained sandstone laminae, thin-beeded, few contorted 
beds in top 6 in. and basal 3 ft; base grades ..................

(89 10)

silty, contains few 
fissle; base sharp... 4

(94

percent light-gray

14 
(109

9. Shale, dark-gray, carbonaceous, few plant fragments; base sharp... 0
(110

10. Coal, Norton coal bed, mostly bright attritus, pyrite along 
cleats...................................................... 2 

(112

11. Underclay, medium-dark to dark gray, plastic, abundant rootlets;
base sharp........................................................ 0

(112

12. Sandstone, light-gray, very fine grained, cor.tains 65 percent 
quartz, 5 percent medium-gray siltstone lamir.ae, thin and 
contorted bedding; base sharp..............

13. Shale, medium-gray, contains 40 percent light
and very fine grained sandstone laminae and beds, irregularly 
bedded; base sharp.........................

- gray siltstone

14. Coal, impure

15. Shale, dark-gray, carbonaceous from 2 ft 7 in 
top, contains 20 percent light-gray very fine
laminae and beds, few rootlets and root slicks in top 3 ft; base 
grades......................................

2 
(114

1 
(116

0 
(116

. to 4 ft below 
grained sandstone

11 
(127

16. Shale, dark-grav, very carbonaceous, evenly Redded; base grades... 0
(127

17. Coal, Unnamed coal bed, dull to bright attritus

18. Underclay, dark-gray, abundant rootlets....,

0 
(128

2 
(131

10 
8)

11 
7)

6 
1)

2 
3)

0.5 
3.5)

2.5 
6)

11 
5)

1 
6)

0 
6)

2 
8)

7 
3)

9 
0)
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Unit
Number Description

19.

20.

21.

22.

73.

74.

25.

26.

27.

28.

79.

30.

31 .

32.

Shale, medium gray, evenly bedded, fissile; base sharp. ...........

Coal , impure ......................................................

Sandstone, light-gray, fine-grained, contains 45 percent quartz,
thin-bedded. ......................................................

Shale , dark-gray , carbonaceous ...................................

Shale, medium-dark- to dark-gray, carbonaceous, contains few coal
laminae 1 ft below top; base grades. .............................

Sandstone, medium-light- to medium-gray, very fine to fine-grained
micaceous, cotains 45 percent quartz, 20 percent dark-gray shale
laminae, few slickensided surfaces, thin-bedded; base grades......

Siltstone, medium-dark-gray, contains 45 percent light-gray very
fine grained sandstone laminae, few coal laminae, thin-bedded,
few contorted beds at top; base grades ............................

Shale, dark-gray, abundant slickensided surfaces, evenly bedded;
r^ICO O n *l Y" n

Coal, mostly bright attritus ......................................

Coal, impure, contains scattered dark-gray shale laminae. .........

Underclay, dark-gray, carbonaceous, abundant rootlets; base
fT~?idp»<5 . ..... . ... .............

Thickness
(Depth)

ft

3
(134

0
(134

0
(135

0
(135

0
(135

0
(135

3
(138

»

1
(139

1
(141

0
(141

0
(141

0
(141

0
(141

0
(142

in.

8
8)

1
9)

3
0)

4
4)

1
5)

3
8)

0
8)

1
9)

3
0)

8
8)

0.75
8.75)

0.25
9)

2
H)

2
1)
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Unit 
Number Description

Thickness
(Depth) 

ft n.

33. Shale, medium-gray, silty, few rootlets, evenly bedded; base 
grades......................................................

34. Shale, medium- to medium-dark-gray, scattered plant fragments, 
few

35. Siltstone, medium-gray, contains 40 percent
fine grained sandstone laminae and beds, cross-laminated, 

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

36. Sandstone, light-gray, very fine to fine-gra

light-gray very

2 
(144

1 
(146

4 
(150

ined, contains 65
percent quartz, 20 percent dark-gray shale laminae, few plant
fragments 4 ft above base, cross-laminated, ripple-bedded;
base sharp. ....................................................... 11

(162

37. Shale, medium-dark-gray, silty in top 2 ft, carbonaceous in
basal 1 ft, evenly bedded; fissle; base gracjes .................... 3

(166

38. Siltstone, medium-gray, argillaceous, evenly bedded; base sharp.. 2
(169

39. Shale, dark-gray, carbonaceous, evenly bedded; base sharp. ........ 2
(171

40. Siltstone, medium-gray, contains 50 percent light-gray very
fine grained sandstone laminae, thin-bedded^ few contorted beds;
base grades....................................................... 2

(173

41. Sandstone, light-gray, fine-grained, contains 65 percent quartz,
20 percent dark-gray silty shale beds, few 
in basal 2 ft 2 in., thick-bedded; base sha

lark-gray shale clasts
:p and uneven.......... 31

(205

42. Sandstone, light-gray, very fine grained, contains 55 percent
quartz, 35 percent dark-gray siltstone and 
and beds, thin- to thick-bedded; base sharp

silty shale laminae

43. Sandstone, light-gray, fine-grained, contains 65 percent quartz, 
few dark-gray siltstone and silty shale laminae, few medium-dark-
gray shale clasts from 6 ft 4 in. to 6 ft 8
coal laminae in basal 6 in., thin- to thick-bedded; base sharp and
uneven,

232

10 
(215

in. below top, few

11 
(226

7 
8)

11 
7)

1 
8)

4)

11 
3)

11 
2)

2 
4)

4 
8)

5 
1)

2 
3)

3
6)



Unit Thickness 
Number_______________________Description______________________________________( Depth)

ft in.

44. Sandstone, light-gray, fine-grained, contains 45 percent quartz, 
40 percent dark-gray carbonaceous shale laminae and beds, cross- 
laminated, ripple-bedded; base grades............................ 4 3

(230 9)

45. Sandstone, light-gray, fine-grained, contains 65 percent quartz, 
40 percent dark-gray silty shale laminae and beds in top 1 ft 
and basal 1 ft 2 in., few coal laminae 5 ft 6 in. below top, 
thin- to thick-bedded; base sharp................................. 8 6

(239 3)

46. Siltstone, mediura-dark-gray, finely micaceous, contains 20 percent 
light-gray very fine grained sandstone laminae and beds up to 
0.5 in. thick, few coal laminae, thick-bedded; base sharp......... 35 4

(274 7)

47. Coal, Hagy (?) coal bed (thickness - 1 ft 1 in.)

47a. Coal, dull to bright attritus.......................... 0 4
(274 11) 

47b. Coal, impure, contains scattered dark-gray shale
laminae................................................ 0 9

(275 8)

48. Underclay, dark-gray, very carbonaceous, abundant rootlets; base
sharp............................................................. 0 2

(275 10)

49. Shale, medium- to dark-gray, carbonaceous at base, scattered 
siderite nodules up to 1 in. in diameter, evenly bedded; base 
sharp............................................................. 3 11

(279 9)

50. Sandstone, light- to medium-gray, medium- to coarse-grained,
micaceous, contains 65 percent quartz, 10 percent dark-gray silty
shale laminae and beds up to 1 in. thick, scattered dark mineral
grains, few coal clasts, massive; base sharp...................... 35 9

(315 6)

51. Siltstone, dark-gray, carbonaceous, contains 10 percent raedium- 
light-gray fine-grained sandstone laminae and beds up to 1 ft 
3 in. thick, thin- to thick-bedded, few invertebrate fossils 19 ft 
below top..................'....................................... 47 0

(362 6)

52. Coal, impure...................................................... 0 2
(362 8)



Unit 
Number Description

Thickness
(Depth) 

ft in.

53. Underclay, dark-gray, carbonaceous, abundant rootlets in top 
8 in.; base grades....................................................................................... 0

(363

54. Coal, impure in top 1 in., dull to bright attritus in basal
2 in.............................................................. 0

(363

55. Underclay, dark-gray, carbonaceous, abundant rootlets in top 
8 in.; base grades.............................................................. 1

(364

56. Siltstone, medium-gray, dark-gray and carbonaceous in top 2 ft, 
contains 40 percent light-gray very fine gratined sandstone 
laminae and beds up to 0.5 in. thick, 15 percent dark-gray shale 
laminae and lenses, cross-laminated, thin-bedded, few rippled 
beds; base grades................................................. 3

(368

57. Shale, dark-gray, very silty, carbonaceous, 
light-gray siltstone and very fine grained

contains 15 percent 
andstone laminae and

beds up to 0.5 in. thick, scattered plant fragmens, evenly bedded, 
cross-laminated in part; base grades......

58. Sandstone, raedium-light-gray, very fine grained, contains 45
percent quartz, 40 percent dark-gray silty
beds in top 1 ft, thin- to thick-bedded, cross-laminated and 
ripple-bedded in top 1 ft; base grades....

59. Siltstone, dark-gray, contains 20 percent medium-gray very fine 
grained sandstone laminae and beds, thin-beeded; base grades...

60. Shale, medium-dark- to dark-gray, silty, contains few medium-
light-gray siltstone and very fine grained 
and beds, evenly bedded...................

61. Coal, Unnamed coal bed (thickness - 5 in.) 

61a. Coal, mostly bright attritus...

61b. Coal, impure

62. Underclay, medium-gray, very silty, few rootlets; base grades..... 0
(395

234

19 
(387

hale laminae and

andstone laminae

3 
(390

(391

3 
(395

0 
(395

0 
(395

6 
2)

3 
5)

0 
5)

7 
0)

2 
2)

6 
8)

0 
8)

4 
0)

2 
2)

3 
5)

5 
10)



Unit Thickness 
Number _ _ Description__________________________(Depth)

ft in.

63. Siltstone, medium-gray, contains 30 percent light-gray very fine 
grained sandstone laminae and beds, few plant fragments, few 
rootlets; base grades............................................. 3 10

(399 8)

64. Shale, medium- to dark-gray, carbonaceous, very carbonaceous 
in basal 6 in., abundant plant fragments, few slickensided 
surfaces; base sharp and uneven................................... 3 0

(402 8)

65. Coal, Splash Dam (?) coal bed (thickness - 2 ft 11.5 in.)

65a. Coal, impure........................................... 0 1
(402 9)

65b. Shale, black, carbonaceous............................. 0 1
(402 10)

65c. Coal, impure.......................................... 0 1
(402 11)

65d. Underclay, raedium-dark-gray, abundant rootlets......... 0 10
(403 9)

65e. Coal, dull to bright attritus......................... 0 1.5
(403 10.5)

65f. Shale, black, carbonaceous............................. 0 1.5
(404 0)

65g. Coal, impure.......................................... 0 1.5
(404 1.5)

65h. Shale, dark-gray, slightly carbonaceous................ 0 7
(404 8.5)

65i. Coal, mostly bright attritus........................... 0 11
(405 7.5)

66. Siltstone, dark-gray, carbonaceous in top 2 in., few coal
laminae, abundant rootlets in top 4 in., thin and irregularly
bedded, few rippled beds; base grades............................. 4 10.5

(410 6)

67. Shale, dark-gray to black, carbonaceous, contains 5 percent
medium-light-gray siltstone laminae and beds, few coal laminae,
evenly bedded, fissile; base grades............................... 16 8

(427 2)
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Unit 
Number Description

Thickness 
(Depth)

ft in.

68. Siltstone, medium-gray to black, micaceous, carbonaceous, contains 
10 percent light-gray siltstone and very fine grained sandstone 
laminae and beds, ripple-bedded; base sharp....................... 6

(433

69. Shale, dark-gray to black, carbonaceous, silty, fair fissility;
base sharp

70. Coal, Upper Banner coal bed (thickness 3 ft

17 
(450

4.5 in.)

70a. Coal, dull to bright attritus, fejw fusain laminae 
and vitrain bands................................

70b. Coal, dull, pyritic

..................... 1
(452

..................... 0
(452

70c. Coal, bright attritus, thin to tljiick vitrain bands..... 2
' (454

71. Underclay, medium- to dark gray, abundant rootlets; base grades... 1
(455

72. Siltstone, light- to medium-gray, micaceous^ contains few dark 
gray shale laminae, few small-scale slump structures in basal 
1 ft, cross-laminated; base grades.........i...................... 3

(458

73. Shale, medium-dark-gray, plastic and few rootlets in basal 2 in.,
few slickensided surfaces, evenly bedded........................ 2

(461

74. Coal, impure

75. Underclay, medium-gray, silty at base, abundant rootlets; base 
grades....................................

0 
(461

(462

76. Siltstone, medium-gray, contains 30 percent
grained sandstone laminae, few dark-gray shale laminae and beds; 
base grades..............................

77. Sandstone, light- to medium-gray, very fine 
40 percent quartz, 30 percent dark-gray si.
and beds, cross-laminated, ripple-bedded; base grades............. 1

(466

236

light-gray very fine

(465

grained, contains 
ty shale laminae

6 
8)

0 
8)

4 
0)

0.5 
0.5)

0 
0.5)

1.5 
2)

9 
11)

4)

3 
7)

2 
9)

3 
0)

4 
4)



Unit Thickness 
Number______________________Description_________________________(Depth)

ft in.

78. Shale, medium-gray, evenly bedded, fissile; base sharp............ 1 9
(468 1)

79. Sandstone, light-gray, very fine grained, contains 40 percent 
quartz, 45 percent dark-gray silty shale laminae, few coal 
laminae, thin-bedded; base grades................................. 6 0

(474 1)

80. Shale, medium- to dark-gray, silty in top 1 ft, unevenly bedded;
base sharp........................................................ 1 0

(475 1)

81. Coal, mostly bright attritus, few vitrain bands and pyrite
nodules........................................................... 0 6

(475 7)

82. Underclay, medium-dark-gray, abundant rootlets; base grades....... 0 8
(476 3)

83. Sandstone, light-gray, very fine grained, contains 40 percent
quartz, 20 percent dark-gray shale laminae, few plant fragments, 
thin-bedded....................................................... 3 4

(479 7)

84. Coal, dull to bright attritus, impure in top 1 in................. 0 4
(479 11)

85. Underclay, medium-dark-gray, abundant rootlets; base grades....... 1 1
(481 0)

86. Siltstone, light- to medium-gray, finely micaceous, argillaceous;
base sharp........................................................ 2 10

(483 10)

87. Sandstone, light-gray, very fine grained, micaceous, contains
50 percent quartz, 10 percent dark-gray silty shale laminae and
beds, thin- to thick-bedded; base grades.......................... 7 6

(491 4)

88. Sandstone, light-gray, fine- to medium-grained, micaceous, 
contains 65 percent quartz, 10 percent feldspar, few coal 
laminae and clasts, abundant angular dark-gray shale clasts 
from 37 ft to 38 ft 4 in. below top, abundant well rounded 
siderite clasts 32 ft below top; base sharp....................... 47 7

(538 11)

89. Shale, dark-gray, very silty, slightly carbonaceous, few plant
fragments; base sharp............................................. 1 2

(540 1)

90. Sandstone, medium-gray, very fine grained, silty, micaceous,
contains 40 percent quartz, scattered dark-gray shale laminae,
few plant fragments; base grades.................................. 2 10
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Unit 
Number Description

Thickness 
(Depth)

91. Shale, dark-gray to black, very carbonaceous, contains scattered 
siderite beds, abundant plant fragments, evenly bedded, fissile; 
base sharp and uneven.....................

ft 

(542

..................... 22
(565

92. Sandstone, medium-light- to medium-gray, firie-grained, contains
40 percent quartz, thin and irregularly bedded.................... 0

(565

93. Shale, medium-dark- to dark-gray, very silty, contains few light- 
gray very fine grained silty sandstone beds ̂ few coal laminae,
few siderite nodules; base grades.

94. Siltstone, medium-gray, contains 40 percent

1 
(567

medium-light-gray
very fine grained sandstone laminae and bedg, 10 percent dark- 
gray shale laminae, few plant fragments and coal laminae, burrowed 
in part, thin and irregularly bedded; base grades................. 17

(585

95. Shale, medium-dark-gray, very silty, contain 
gray siltstone laminae, few siderite beds up

s 5 percent medium- 
to 0.5 in. thick,

evenly bedded; base grades

96. Shale, medium-dark-gray to black, carbonaceous, very carbonaceous
in basal 8 in., contains few coal laminae, few plant fragments,
evenly bedded, fissile; base sharp and uneven

97. Coal, Lower Banner coal bed, dull to bright attritus, few vitrain
bands and fusain laminae, pyrite on some cleats

98. Underclay, medium-gray, contains 5 percent light-gray siltstone 
and very fine grained sandstone laminae in basal 6 in., abundant 
rootlets, thin-bedded in part..............

99. Sandstone, medium-light-gray, very fine grained, micaceous,
contains 45 percent quartz, few coal laminae
uneven,

100. Shale, medium- to medium-dark-gray, slightly 
contains few scattered light-gray siltstone 
grained sandstone laminae, few rootlets; bas

26 
(611

4 
(616

1 
(617

; base sharp and

carbonaceous, 
and very fine 
2 sharp.......

(619

0 
(619

0 
(620

in.

11)

7)

4 
11)

10 
9)

4 
1)

7 
8)

7 
3)

7 
10)

2 
0)

3 
3)

11 
2)
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Unit Thickness 
Number_______________________Description___________________________( Depth)

ft in.

101. Shale, medium-dark- to dark-gray, very carbonaceous, contains
few coal laminae at base; base sharp.............................. 0 3.5

(620 5.5)

102. Underclay, medium-gray, contains few siderite nodules and
beds, few rootlets, thin-bedded, irregularly bedded in top 1.5 in.;
base sharp and uneven............................................ 3 0.5

(623 6)

103. Sandstone, medium-light-gray, very fine to fine-grained, sparsely
micaceous, silty, contains 55 percent quartz, abundant coal laminae
in basal 2 in., thin-bedded....................................... 0 8

(624 2)

104. Shale, medium-dark-gray, very silty, slightly carbonaceous,
contains 50 percent light-gray siltstone and very fine grained
sandstone laminae in basal 1.25 in., abundant coal laminae at
base; base sharp and uneven....................................... 0 5

(624 7)

105. Sandstone, medium-light-gray, fine- to medium-grained, sparsely 
micaceous, contains 60 percent quartz, few coal and dark-gray 
shale laminae and clasts; base sharp.............................. 2 3

(626 10)

106. Shale, dark-gray to black, carbonaceous, very carbonaceous
10 in. below top, very silty in basal 4 in., contains 5 percent
light-gray siltstone and very fine grained sandstone laminae,
slightly burrowed in basal 3 in., evenly bedded, fissile; base
grades............................................................ 2 10

(629 8)

107. Sandstone, medium-light- to medium-gray, very fine grained,
silty, contains 40 percent quartz, 30 percent dark-gray shale
laminae, thin-bedded; base sharp.................................. 0 4

(630 0)

108. Shale, medium-dark-gray, very silty, slightly carbonaceous,
evenly bedded; base sharp and uneven............................. 0 4

(630 4)

109. Sandstone, medium-light-gray, very fine grained, silty, micaceous, 
contains 40 percent quartz, 10 percent medium-dark-gray shale 
laminae, thin and irregularly bedded.............................. 0 1.5

(630 5.5)

110. Shale, medium-dark-gray, very silty, contains 30 percent light- 
gray siltstone and very fine grained sandstone laminae and beds, 
unevenly bedded; base grades...................................... 0 9.5

(631 3)
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Unit 
Number Description

Thickness 
(Depth)

111.

112.

113.

114.

115.

116.

117.

118.

ft

Sandstone, medium-light-gray, very fine to fine-grained, silty, 
contains 40 percent quartz, 10 percent mediui)n-dark-gray silty 
shale laminae, thin and evenly bedded.......L...................................... 0

(631
i

Sandstone, medium-light-gray, very fine grained, contains 45 
percent quartz, 50 percent medium-dark-gray bhale beds, slightly 
burrowed, thin-bedded; base sharp................................. 0

(632

Sandstone, medium-light-gray, very fine to f|Lne-grained, finely 
micaceous, contains 45 percent quartz, 25 percent medium-dark- 
gray shale laminae, abundant coal laminae and clasts in basal 
3 in. , bioturbated, thin-bedded............

Shale, medium-dark-gray, very silty, contains few light-gray 
very fine grained sandstone laminae, few coal laminae at base, 
evenly bedded.................................................

3 
(636

0 
(636

sandstone
Shale, medium-dark-gray, very silty, contain 
medium-light-gray very fine grained silty 
beds, few siderite nodules in top 1 in., slightly 
cross-laminated, evenly bedded............

s 30 percent
laminae and 

burrowed,

grainedSandstone, medium-light-gray, very fine 
contains 45 percent quartz, 20 percent dark- 
and beds, thin-bedded; base grades...

very silty, 
gray shale laminae

Shale, medium-dark-gray, contains 35 percent 
siltstone and very fine grained sandstone 
scattered plant fragments, burrowed in basal 
base grades............................

Shale, medium-dark- to dark-gray, carbonaceous 
percent light-gray siltstone and very fine 
laminae in top 4 ft slightly burrowed in top 
bedded, fissle; base sharp..............

119. Coal, impure

7 
(644

6 
(650

medium-light-gray 
laminae and beds, few 

2 ft, evenly bedded;
11 

(662

contains 10 
grained sandstone 

4 ft, evenly

120. Underclay, medium-gray, silty, abundant rootlets, Stigmaria, 
contains few siderite nodules.............

240

27 
(690

0 
(690

(691

in.

7 
10)

7 
5)

9 
2)

4 
6)

7 
1)

9 
10)

10 
8)

6 
2)

1 
3)

8 
11)



Unit Thickness 
Number_____________________Description________________________(Depth)

ft in.

121. Siltstone, medium-light- to medium-gray, contains 40 percent light- 
gray very fine grained silty sandstone and dark-gray shale laminae 
and beds, slightly burrowed, cross-laminated, thin-bedded; base 
grades............................................................ 11 4

(703 3)

122. Shale, medium- to mediura-dark-gray, contains 5 percent light-gray 
siltstone and very fine grained sandstone laminae, slightly 
burrowed, evenly bedded; base grades............................. 10 3

(713 6)

123. Shale, medium-dark- to dark-gray, slightly carbonaceous, contains 
few siderite beds 2 ft above base, evenly bedded, fissile; base 
sharp............................................................. 5 4

(718 10)

124. Shale, medium- to raediura-dark-gray, very silty, contains few light- 
gray siltstone and very fine grained sandstone laminae, few rootlets 
in top 7 in., evenly bedded, fissile; base sharp.................. 7 2

(726 0)

125. Sandstone, medium-light- to medium-gray, very fine grained, silty, 
contains 45 percent quartz, 20 percent raediura-dark-gray shale 
laminae, cross-laminated, thin-bedded............................. 1 2

(727 2)

126. Siltstone, medium-light- to medium-gray, finely micaceous,
argillaceous, contains 25 percent light-gray very fine grained
sandstone and raedium-dark-gray shale laminae, cross-laminated
in part, thin-bedded.............................................. 8 6

(735 8)

127. Sandstone, mediura-light-gray, very fine to fine-grained, very 
silty, contains 45 percent quartz, few medium-gray siltstone 
laminae in top 1 ft, few plant fragments, thick-bedded; base 
sharp............................................................. 5 10

(741 6)

128. Shale, mediura-dark-gray, silty, evenly bedded; base sharp......... 0 1.5
(741 7.5)

129. Sandstone, raedium-light-gray, very fine to fine-grained, silty, 
contains 60 percent quartz, scattered coal and dark-gray shale 
laminae, thin- to thick-bedded; base grades....................... 9 3.5

(750 11)

130. Sandstone, light- to medium-light-gray, fine-grained, contains
65 percent quartz, 5 percent medium-gray siltstone laminae, thin- 
bedded ; base sharp................................................ 25 0

(775 11)
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Unit 
Number Description

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

Thickness 
(Depth)

ft in.

Shale, dark-gray to black, carbonaceous, contains few scattered
Q"i/1oY "{f"O ViOf^o oxroitl^r Vi o f4 /4 o f4 ^ "{ o o "{ 1 £1

Coal, Kennedy coal bed, mostly bright attr:
o i" Q "f rt o n/*^\ro r\ o c o

LOWER PENNSYLVANIA
Norton Formation

Underclay, medium-dark-gray, few rootlets;

Coal, impure, contains scattered dark-gray

tus, pyrite nodule

tf SERIES
(cont. )

O Vl O 1 O To TT1 1 Tt O O

Underclay, mediura-dark-gray , few rootlets;

Shale, medium-gray, silty in basal 1 ft 10 in., few plant
fragments, evenly bedded, poor fissility; t

Lee Forraatic
Naese (?) Sandstor

Sandstone, medium-light-gray, very fine gra
quartz, 40 percent medium-dark-gray silty s
laminated, thin-bedded; base grades. .......

Shale, mediura-dark-gray, silty, evenly bedc

Sandstone, light- to medium-light-gray, ver
contains 40 percent quartz, 50 percent medi
laminae, cross-laminated, thin-bedded; base

Shale, mediura-dark-gray, evenly bedded; bas

Sandstone, light- to medium-light-gray, ver
contains 40 percent quartz, 30 percent raedi
and raedium-dark-gray shale laminae; base gr

Shale, medium- to raedium-dark-gray, very sj
percent medium-gray siltstone laminae, 30 p
very fine grained sandstone laminae in basa
bedded .....................................
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n
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Unit Thickness 
Number_____________________Description________________________(Depth)

ft in.

143. Sandstone, light-gray, very fine to fine-grained, contains 
40 percent quartz, 5 percent medium-gray siltstone laminae, 
thin-bedded; base grades.......................................... 1 2

(796 0)

144. Sandstone, light- to medium-light-gray, very fine to fine­ 
grained, contains 40 percent quartz, 20 percent medium-gray 
siltstone and medium-dark-gray shale laminae, cross-laminated, 
thin-bedded....................................................... 2 1

(798 1)

145. Shale, medium-dark-gray, silty, contains 30 percent light-gray
siltstone and very fine grained sandstone laminae, evenly bedded.. 0 4

(798 5)

146. Sandstone, light-gray, fine-grained, contains 45 percent quartz, 
5 percent discontinuous medium-gray siltstone laminae, thin- 
bedded; base sharp................................................ 0 11

(799 4)

147. Shale, medium-dark-gray, silty, contains 25 percent light-gray
siltstone and very fine grained sandstone laminae; base sharp..... 0 2

(799 6)

148. Sandstone, light-gray, very fine to fine-grained, contains 50 
percent quartz, 5 percent discontinuous medium-gray siltstone 
laminae; base sharp............................................... 0 3

(799 9)

149. Shale, black, very carbonaceous, evenly bedded, fissile; base
grades............................................................ 0 4

(800 1)

150. Shale, medium-gray, silty in basal 8 in., contains 30 percent 
medium-light-gray siltstone laminae in basal 8 in., normally 
graded, faintly bedded, fair fissility; base sharp................ 3 1

(803 2)

151. Sandstone, light- to medium-light-gray, very fine grained,
contains 40 percent quartz, 30 percent medium-gray siltstone
laminae, thin-bedded; base grades abruptly........................ 0 6

(803 8)

152. Shale, dark-gray, slightly silty, evenly bedded, fissile; base
sharp............................................................. 0 3

(803 11)

153. Sandstone, light- to medium-light-gray, very fine to fine-grained, 
contains 45 percent quartz, 20 percent dark-gray silty shale 
laminae from 1 ft 9 in. to 2 ft 3 in. below top, 5 percent 
discontinuous medium-gray siltstone laminae scattered throughout; 
base grades abruptly.............................................. 4 9

(808 8)
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Unit 
Number Description

154. Silts tone, medium-light- to medium-gray, cont, 
light-gray very fine grained sandstone and 10 
dark-gray shale laminae, thin-bedded; base gr

155. Sandstone, light-gray, fine-grained, micaceou 
percent quartz, 10 percent medium-gray siltst

156. Shale, dark-gray, silty, evenly bedded; base

. 
157. Sandstone, light-gray, fine-grained, micaceou

percent quartz, 5 percent discontinuous mediui 
laminae, cross-laminated, thin-bedded; base s

158. Shale, medium-dark-gray, silty, contains 2.5 i 
fine grained sandstone bed 1 in. below top, ei
cri*£iHpc. - - **. - - **** - - ***

159. Sandstone, light-gray, very fine to fine-grai 
contains 50 percent quartz, 5 percent medium-
1 <1 TTI "1 T"l £} £k t" n "1 T"l     J"» O fl * ! Q <1   V\ O O A (T T* O *"? £1 O

160. Sandstone, light-gray, fine-grained, contains 
15 percent medium-dark-gray shale laminae in
t>£*f1flpf1* H^Qf* CTTpH^Q- * *

161. Sandstone, white to very light gray, fine- to 
contains 90 percent quartz, few scattered dar 
stylolites, thick-bedded to massive; base gra

162. Sandstone, white to very light gray, medium- 
contains 90 percent quartz , abundant well rou 
pebbles in basal 3 ft, few stylolites, crossb

163. Shale, dark-gray, contains 10 percent light-g 
grained sandstone laminae, evenly bedded, fis

164. Sandstone, light-gray, fine-grained, micaceou 
percent quartz, 5 percent discontinuous mediu 
laminae, scattered dark and light mineral gra
|)£>C£3 OTT*Q/ToO

- »

9A4

Thickness 
(Depth)

ft in.

ains 20 percent 
percent medium-

(809 3)

s, contains 50 
3ne laminae , 
..................... 6 11.5

(816 2.5)

(816 4)

s, contains 50 
n-gray siltstone

(818 10)

Ln. light-gray very 
yenly bedded; base 
..................... 0 6

(819 4)

ned , micaceous, 
gray siltstone 
..................... 13 5

(832 9)

45 percent quartz, 
top 3 ft, thin- 
..................... 5 3

(838 0)

medium-grained , 
c mineral grains, few 
des.. ...... ........... 8 0

(846 0)

to coarse-grained, 
nded white quartz 
edded, thick-bedded 
..................... 7 10

(853 10)

ray very fine 
sile................. 0 9

(854 7)

s, contains 65 
n-gray siltstone 
Lns, thin-bedded; 
..................... 4 0

(858 7)



Unit Thickness 
Number_____________________Description_________________________(Depth)

ft in.

165. Shale, medium-dark-gray, silty, contains 20 percent medium- 
light-gray siltstone and very fine grained sandstone laminae, 
evenly bedded, fissile; base grades abruptly...................... 1 10

(860 5)

166. Sandstone, light-gray, fine-grained, micaceous, contains 55 percent 
quartz, 10 percent discontinuous medium-gray siltstone laminae, 
cross-laminated, thin-bedded; base grades......................... 5 8

(866 1)

167. Sandstone, very light gray, fine-grained, contains 65 percent 
quartz, 5 percent dark-gray silty shale laminae, thin- to 
thick-bedded; base grades......................................... 3 8

(869 9)

168. Sandstone, medium-light-gray, very fine to fine-grained, contains 
55 percent quartz, abundant dark and light mineral grains, thin- 
to thick-bedded................................................... 0 7

(870 4)

169. Sandstone, medium-light-gray, very fine to fine-grained, micaceous, 
silty, contains 50 percent quartz, 15 percent dark-gray silty shale 
laminae, scattered coal laminae, cross-laminated, thin-bedded; base 
sharp............................................................. 1 6

(871 10)

170. Sandstone, medium-light-gray, fine- to medium-grained, contains
55 percent quartz, scattered dark and light mineral grains, thick- 
bedded ; base grades............................................... 7 3

(879 1)

171. Sandstone, raedium-light-gray, medium- to coarse-grained, sparsely
micaceous, contains 60 percent quartz, few coal laminae 10 in. below
top, scattered dark and light mineral grains, few green mineral
grains, thick-bedded to massive; base grades...................... 5 7

(884 8)

172. Sandstone, medium-light-gray, very fine to fine-grained, silty,
finely micaceous, contains 60 percent quartz, few scattered 

- dark-gray silty shale laminae, thin-bedded........................ 2 11
(887 7)

173. Sandstone, light-gray, medium-grained, contains 60 percent 
quartz; scattered dark, light and green mineral grains; 
conglomeratic with abundant well rounded white quartz pebbles 
and granules up to 0.5 in. in diameter in basal 7 ft 8 in., 
scattered coal laminae and clasts, thick-bedded; base grades...... 11 10

(899 5)
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Unit 
Number Description

Thickness 
(Depth)

ft in.

174. Sandstone, very light gray, coarse-grained, dontains 90 percent
quartz, few scattered dark and green mineral grains, few coal laminae
in basal 8 in., abundant well rounded white Quartz pebbles mostly
0.25 in. in diameter; base grades................................. 4 5

(903 10)

175. Sandstone, very light to light-gray, coarse-grained, contains
90 percent quartz, few scattered dark and green mineral grains,
few coal and dark-gray shale clasts, abundant coal laminae and
clasts 2 ft 6 in. below top; base grades.......................... 10 1

(913 11)

176. Sandstone, very light gray, fine- to medium-grained, contains
90 percent quartz, few scattered dark and green mineral grains,
few coal laminae, thick-bedded to massive; bdse grades............ 4 8

(918 7)

177. Sandstone, light-gray, fine-grained, micaceous, contains 65 
percent quartz, scattered dark mineral grains, thick-bedded 
to massive; base sharp............................................ 17 0

(935 7)

178. Coal, mostly bright attritus...................................... 0 0.25
(935 7.25)

179. Sandstone, medium-light-gray, fine-grained, contains 60 percent 
quartz; scattered siderite clasts, dark-gray bhale clasts and 
quartz pebbles up to 0.5 in. in diameter; few coal laminae; base 
sharp and uneven.................................................. 1 2.75

(936 10)

180. Sandstone, medium-light-gray, very fine to fine-grained, micaceous, 
contains 55 percent quartz, 5 percent medium-gray siltstone laminae, 
scattered coal laminae in basal 2 ft, thin- t£> thick-bedded; base 
sharp ............................................................. 19 7

(956 5)

181. Shale, medium-dark- to dark-gray, evenly bedded, fissile;
base sharp........................................................ 0 3

(956 8)

182. Sandstone, medium-light-gray, very fine to fine-grained,
contains 45 percent quartz, 15 percent mediumj-gray siltstone
laminae, 50 percent dark-gray shale laminae in basal 4 in. ,
thin- to thick-bedded; base grades................................ 0 11

\ (957 7)

183. Shale, raedium-dark-gray, evenly bedded, fissile; base sharp
and uneven....................................................... 0 8

(958 3)
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Unit Thickness 
Number_____________________Description_________________________(Depth)

ft in.

184. Sandstone, medium-light-gray, very fine to fine-grained, contains 
40 percent quartz, 5 percent discontinuous dark-gray silty shale 
laminae, thin-bedded; base sharp.................................. 0 2

(958 5) 
Tongue of Norton Formation

185. Shale, medium-dark- to dark-gray, carbonaceous, evenly bedded,
fissile; base grades.............................................. 2 1

(960 6)

186. Shale, medium-dark- to dark-gray, contains 50 percent medium- 
gray siltstone laminae, evenly bedded, fissile; base sharp........ 6 10

(967 4)

187. Sandstone, light- to medium-light-gray, very fine to fine-grained, 
silty, micaceous, contains 45 percent quartz, cross-laminated, 
thin-bedded; base grades.......................................... 0 6

(967 10)

188. Siltstone, medium-gray, contains 25 percent light-gray very
fine grained sandstone laminae, cross-laminated, thin-bedded;
base sharp and irregular.......................................... 0 8

(968 6)

189. Shale, medium-dark-gray, silty, contains 20 percent light-gray
siltstone laminae in top 5 in., evenly bedded; base sharp......... 1 11

(970 5)

190. Siltstone, medium-gray, very sandy in basal 0.5 in., thin-bedded;
base sharp and uneven............................................. 0 2

(970 7)

191. Shale, medium-dark- to dark-gray, evenly bedded, fissile; base
sharp............................................................. 0 2.5

(970 9.5) 
Lee Formation 

Bee Rock Sandstone Member

192. Sandstone, very light to light-gray, fine- to medium-grained, 
contains 90 percent quartz, few scattered dark mineral grains, 
20 percent medium-dark-gray shale laminae from 5 ft 4 in. to 
5 ft 8 in. below top, scattered well rounded white quartz pebbles up 
to 0.5 in. in diameter from 5 ft 11 in. to 14 ft 7 in. below 
top, few coal laminae and clasts from 38 ft 4 in. to 41 ft 
2 in. below top, few stylolites, crossbedded, thick-bedded to 
massive; base grades................ .............................. 46 3.5

(1017 1)

193. Sandstone, very light gray, raedium-to coarse-grained, contains 
90 percent quartz, abundant well rounded white quartz pebbles 
in basal 4 ft 8 in., massive; base grades......................... 6 2

(1023 3.)



Unit 
Number Description

Thickness 
(Depth)

ft in. 
194. Conglomerate, white to very light gray, contains abundant well 

rounded white quartz pebbles and granules up to 1 in. in 
diameter, few well rounded pink quartz pebbles and dark-gray 
shale clasts, medium- to coarse-grained quartzose sandstone

195. Sandstone, light-gray, coarse-grained, micac< 
percent quartz, scattered well rounded white 
from 0.25 in. to 0.5 in. in diameter, abundai 
clasts and well rounded white quartz pebbles

196. Sandstone, very light gray, fine- to medium-j 
90 percent quartz, few stylolites, massive..

197. Sandstone, white to very light gray, medium-j 
10 ft below top, contains 90 percent quartz, 
mineral grains, scattered well rounded white 
top 12 ft, few coal laminae and stylolites., i

198. Sandstone, very light gray, medium- to coars< 
90 percent quartz, few scattered dark mineral

Lee Formation 
Hens ley Membe:

199. Shale, dark-gray to black, carbonaceous, con 
siderite laminae and beds, evenly bedded, fij

200. Sandstone, light-gray, very fine to fine-gra: 
contains 45 percent quartz, 15 percent mediui 
siltstone laminae, thin-bedded; base grades.

201. Sandstone, light-gray, fine-grained, micaceoi 
45 percent quartz, 5 percent discontinuous m<

202. Sandstone, light-gray, very fine grained, mi 
40 percent quartz, 30 percent dark-gray shall 
laminae and beds up to 1 in. thick, thin-bedi

203. Siltstone, medium- to medium-dark-gray , cont 
light-gray very fine grained sandstone lamin

(1036 2)

ious , contains 65 
quartz pebbles 
it angular siderite 
in basal 1 ft, 
...................... 9 11

(1046 1)

grained, contains 
....................... 8 4

(1054 5)

grained, petroliferous 
few scattered dark 
quartz pebbles in 
oassive; base grades.. 27 0 

(1081 5)

i-grained, contains 
. grains and stylolites, 
...................... 7 6

(1088 11)

tains scattered 
ssile; base grades.... 12 3 

(1101 2)

.ned, micaceous, 
n- dark-gray 
...................... 3 6

(1104 8)

is , contains 
2dium-gray siltstone 
...................... 3 6

(1108 2)

^aceous, contains 
* and siltstone
"?O/^I   V* Q C a CTT*iJ/1oC 1 A

(1109 6)

ains 25 percent 
ae, thin-bedded, 
...................... 1 3

(1110 9)
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Unit Thickness 
Number_____________________Description________________________________(Depth)

ft in.

204. Shale, dark-gray, silty, evenly bedded; base grades............... 0 8
(1111 5)

205. Sandstone, light-gray, very fine to fine-grained, contains
40 percent quartz, thin-bedded; base sharp........................ 0 2

(1111 7)

206. Siltstone, mediura-dark-gray, contains 10 percent light-gray 
very fine grained sandstone laminae, thin-bedded, poor 
fissility......................................................... 1 4

(1112 11)

207. Sandstone, medium-light-gray, very fine to fine-grained,
micaceous, contains 40 percent quartz, thin- to thick-bedded;
base sharp........................................................ 1 0

(1113 11)

208. Sandstone, medium-light-gray, very fine to fine-grained,
micaceous, contains 45 percent quartz, 20 percent light-gray
siltstone laminae in top 6 in., 5 percent dark-gray silty shale
laminae, thin-bedded; base grades.................................. 5 3

(1119 2)

209. Shale, raediura-dark-gray, silty, contains 10 percent light-gray very
fine grained sandstone laminae, evenly bedded; base sharp........ 0 10

(1120 0)

210. Sandstone, light-gray, fine- to medium-grained, micaceous, 
contains 50 percent quartz, crossbedded, thin- to thick- 
bedded ; base sharp................................................ 15 3

(1135 3)

211. Shale, medium-dark-gray, abundant plant fragments, evenly
bedded............................................................ 0 7

(1135 10)

212. Underclay, medium-dark-gray, carbonaceous, abundant rootlets;
base sharp........................................................ 0 8

(1136 6)

213. Sandstone, light-gray, fine- to medium-grained, contains 50 
percent quartz, abundant angular dark-gray shale clasts; 
base sharp and uneven............................................. 0 4

(1136 10)

214. Shale, dark-gray, carbonaceous, poor fissility; base sharp....... 0 4
(1137 2)
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Unit- 

Number Description
Thickness 
(Depth)

ft in.

215. Sandstone, light-gray, medium-grained, contains 50 percent 
quartz, few dark-gray shale clasts, contorted bedding; 
base sharp................................................

216. Coal, Jawbone coal bed (thickness - 2 ft 4 in.) 
216a. Coal, mostly bright attritus..

0 
(1138

216b. Pyrite........................

216c. Coal, mostly bright attritus, few vitrain bands

0 
(1138

0 
(1138

1 
(1140

218. Coal, impure, abundant slickensided surfaces

219. Underclay, medium-gray, abundant rootlets.

220. Coal, impure, contains scattered dark-gray shale laminae,

221. Underclay, dark-gray, silty, very carbonacecus, contains 10 
percent coal laminae......................

1 
(1144

2 
(1146

0 
(1146

222. Sandstone, medium-light- to medium-dark-graj 
contains 50 percent quartz, few rootlets; b<

223. Underclay, raedium-dark-gray, abundant rootlets, faintly bedded; 
base grades abruptly......................

224. Sandstone, medium- to medium-dark-gray, medit:.m-grained, micaceous, 
contains 50 percent quartz, abundant dark and light mineral grains,
abundant angular raedium-dark-gray shale clas
uneven,

225. Sandstone, light-gray, medium- to coarse-grained, micaceous, 
contains 65 percent quartz, 10 percent feldspar, scattered
dark mineral grains, 10 percent medium-gray 
in basal 3 ft, abundant coal laminae from 2 
below top; base grades abruptly............

250

1 
(1148

, carbonaceous, 
se grades...... 0 

(1148

1 
(1150

ts; base sharp and
2 

(1152

siltstone laminae 
ft 6 in. to 5 ft

. 32 
(1185

10 
0)

3 
3)

1 
4)

10 
2)

217. Underclay, medium-dark-gray } carbonaceous, abundant rootlets...... 2 7
(1142 9)

4 
1)

1 
2)

4 
6)

6 
0)

10 
10)

3 
1)

10 
11)

7 
6)



Unit Thickness 
Number_________________________Description___________________________(Depth)

ft in.

226. Sandstone, light-gray, medium- to coarse-grained, micaceous, 
contains 65 percent quartz, scattered dark and light mineral 
grains, few green mineral grains, abundant angular medium-dark- 
gray shale clasts in top 8 ft, massive; base sharp................ 15 5

(1200 11)

227. Coal clast, thin to thick vitrain bands, bright attrital
matrix............................................................ 0 ^7

(1201 6)

228. Conglomerate, light-gray, contains abundant well rounded white 
quartz pebbles up to 0.5 in. in diameter, scattered siderite 
clasts up to 0.5 in. in diameter, medium-grained sandstone 
matrix............................................................ 0 8

(1202 2)

229. Shale, medium-dark-gray, evenly bedded; base sharp............... 0 6
(1202 8)

230. Sandstone, light-gray, medium- to coarse-grained, micaceous, 
contains 65 percent quartz, scattered dark and light mineral 
grains, abundant well rounded white quartz granules and 
pebbles, scattered siderite and medium-dark-gray shale clasts; 
base sharp........................................................ 0 4

(1203 0)

231. Shale, dark-gray, carbonaceous, contains scattered siderite
nodules and beds, evenly bedded, fair fissility; base grades...... 36 9

(1239 9)

232. Shale, medium-dark- to dark-gray, carbonaceous, contains 10
percent light-gray very fine grained sandstone laminae, slightly
burrowed, evenly bedded, fissile; base grades..................... 24 0

(1263 9)

233. Shale, medium-dark- to dark-gray, carbonaceous, contains 
scattered siderite beds up to 1 in. thick, evenly bedded, 
fissile........................................................... 26 6

(1290 3)

234. Shale, dark-gray to black, very carbonaceous, contains few coal and 
pyrite laminae in basal 10 in., few plant fragments evenly bedded, 
fissile; base sharp............................................... 5 7

(1295 10)

235. Coal, mostly bright attritus...................................... 0 0.5
(1295 10.5)

236. Underclay, medium- to medium-dark-gray, sandy in basal 5 in.,
few rootlets; base grades......................................... 0 8.5

(1296 7)
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Unit 
Number Description

Thickness 
(Depth)

ft in.

237. Sandstone, light- to medium-dark-gray, very fine to fine-grained, 
contains 50 percent quartz, 15 percent dark^gray shale and silt- 
stone laminae, few rootlets in top 2 ft 6 iti., thin-bedded....

238.

239.

(1305

Sandstone, light-gray, very fine to fine-grained, micaceous, 
contains 45 percent quartz, 40 percent dark-gray silty shale 
beds up to 1 in. thick, thin-bedded; base grades abruptly......... 8

(1313

Sandstone, medium-light-gray, very fine grained, contains 40 
percent quartz, 30 percent dark-gray shale laminae and beds, 
burrowed, flaser-bedded; base grades.............................. 2

(1316

240. Shale, black, carbonaceous, evenly bedded, fissile 4 
(1320

241.

242.

243.

244.

245.

Coal, Tiller coal bed, thin to thick vitraim bands, bright 
attrital matrix, 0.125 in. pyrite lens at 2*5 in. below top, 1 

(1321

Siltstone, dark-gray to black, carbonaceous^ faintly bedded;
base grades................................ 4...................... 0

(1322

Sandstone, medium- to medium-dark-gray, finei-grained, contains 
40 percent quartz, few rootlets; base grades;.................., 0 

(1323

Siltstone, dark-gray, carbonaceous, few plartt fragments,
faintly bedded, poor fissility; base grades^...................... 0

(1323

Sandstone, light- to medium-gray, fine-grained, carbonaceous 
in top 4 in., contains 40 percent quartz, few rootlets, poorly 
bedded; base grades............................................... 1

(1324

246. Sandstone, very light to light-gray, medium-
contains 65 percent quartz, few scattered dark and green 
mineral grains, scattered medium-dark-gray shale clasts in 
basal 2 in., thick-bedded to massive; base grades..........

247. Sandstone, very light gray, medium-grained,
quartz, crossbedded, thick-bedded to massive; base grades

252

grained, micaceous,

. 32 
(1357

contains 90 percent

(1365

3)

5 
8)

5 
1)

7 
8)

1 
9)

5 
2)

11 
1)

10 
11)

0
11)

8 
7)

0 
7)



Unit Thickness 
Number_____________________Description_________________________(Depth)

ft in.

248. Sandstone, very light gray, medium-grained, contains 65 percent 
quartz; scattered dark, light, and green mineral grains; thick- 
bedded to massive; base grades.................................... 32 9

(1398 4)

249. Sandstone, light-gray, fine- to medium-grained, micaceous, 
contains 65 percent quartz; scattered dark, light, and 
green mineral grains; scattered coal clasts 1 in. below top 
and in basal 1 ft 9 in., massive; base sharp and uneven........... 11 2

(1409 6)

250. Shale, dark-gray to black, carbonaceous, contains few scattered 
siderite beds and plant fragments, evenly bedded, fissile; base 
grades............................................................ 38 5

(1447 11)

251. Shale, dark-gray to black, carbonaceous, silty, contains 20 
percent light-gray siltstone and very fine grained sandstone 
laminae, few siderite beds up to 0.5 in. thick, few plant 
fragments, burrowed, evenly bedded, few contorted beds............ 16 0

(1463 11)

252. Coal, Lee coal bed, abundant thin vitrain bands, bright attrital
matrix............................................................ 2 3

(1466 2)

253. Underclay, dark-gray to black, silty, carbonaceous, abundant
rootlets; base grades............................................. 2 8

(1468 10)

254. Shale, dark-gray, contains 15 percent light-gray siltstone and 
very fine grained sandstone laminae, few rootlets in top 4 in., 
few plant fragments, scattered siderite beds up to 1 in. thick, 
evenly bedded, fissile............................................ 7 2

(1476 0)

255. Coal, mostly dull attritus, 0.25 in. pyrite lense at base......... 0 1
(1476 1)

256. Underclay, medium-gray, few rootlets and root slicks; base
grades............................................................ 0 4

(1476 5)

257. Shale, medium-gray, silty, evenly bedded, poor fissility; base
grades abruptly................................................... 1 2

(1477 7) 
Lee Formation 

Middlesboro Member

258. Sandstone, medium-light- to medium-gray, very fine grained, 
micaceous, silty, contains 40 percent quartz, 20 percent 
medium-gray siltstone laminae, thin-bedded; base grades........... 4 10

(1482 5)
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Unit 
Number Description

Thickness 
(Depth)

ft in.

259.

260.

261.

262.

Shale, dark-gray, silty, evenly bedded, fait fissility; base 
grades abruptly.................................................................. 5

(1487

Sandstone, medium-light-gray, fine-grained, very micaceous,
silty, contains 40 percent quartz, thin-bedded; base grades....... 1

(1489

Siltstone, medium-dark-gray, micaceous, fair fissility; base 
grades abruptly........................... ..................... 0

(1489

Sandstone, light- to medium-light-gray, finegrained, micaceous, 
very silty in top 4 in., contains 50 percent quartz, thick- 
bedded ; base sharp................................................ 1

(1491

263.

264.

Shale, dark-gray to black, few plant fragments, evenly bedded, 
fissile; base grades.................... 1

Siltstone, medium-dark-gray, contains 10 percent light-gray 
very fine grained sandstone and dark-gray shale laminae, thin- 
bedded, fair fissility; base grades abruptly..................

(1491

265. Sandstone, very light to light-gray, very fine to fine-grained, 
contains 60 percent quartz, abundant dark-gray carbonaceous 
shale laminae in basal 2 in., thin-bedded.

266.

267.

268.

Siltstone, medium-dark-gray, micaceous, even.ly bedded, fair 
fissility; base grades abruptly...........

Sandstone, very light gray, fine- to medium-grained, contains 
90 percent quartz; base grades............

Sandstone, light-gray, fine- to medium-grained, contains 65 
percent quartz, 5 percent dark-gray siltstone laminae, few 
scattered dark mineral grains, thin- to thick-bedded; base 
sharp.....................................

269.

270.

Shale, dark-gray to black, carbonaceous, 
base grades abruptly....................

Sandstone, light- to medium-light-gray, fine 
micaceous, contains 60 percent quartz, 
grains; base sharp....................

254

2 
(1494

1 
(1495

2
(1498

(1500

(1507

evenly bedded, fissile;
0 

(1508

- to medium-grained, 
abundant dark mineral

0 
(1509

0 
5)

10 
3)

5 
8)

7 
3)

6 
9)

5)

2 
7)

11 
6)

11 
5)

4 
9)

8 
5)
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Unit Thickness 
Number___________________________Description_________________________(Depth)

ft in.

271. Shale, dark-gray, silty, finely micaceous, evenly bedded, fair
fissility; base grades abruptly................................... 3 2

(1512 6)

272. Sandstone, medium-light-gray, very fine grained, contains
40 percent quartz, thin-bedded; base sharp........................ 0 2

(1512 8)

273. Shale, dark-gray to black, evenly bedded, fair fissility; base
sharp............................................................. 0 6

(1513 2)

274. Sandstone, light-gray, medium-grained, contains 65 percent 
quartz, 5 percent dark-gray silty shale laminae, scattered 
dark and light mineral grains, thin- to thick-bedded; base 
sharp............................................................. 9 8

(1522 10)

275. Shale, dark-gray, evenly bedded, fissile; base sharp.............. 0 6
(1523 4)

276. Sandstone, light-gray, medium-grained, micaceous, contains
65 percent quartz, 10 percent feldspar, 20 percent dark-gray 
silty shale laminae in top 3 in. and from 6 ft to 7 ft below 
top, thin- to thick-bedded; base grades........................... 8 6

(1531 10)

277. Sandstone, light-gray, medium-grained, micaceous, contains
65 percent quartz, 10 percent feldspar, scattered dark mineral
grains, abundant angular medium-dark-gray shale clasts in basal
3 ft 2 in., massive; base grades.................................. 13 8

(1545 6)

278. Sandstone, light-gray, fine- to medium-grained, contains 50 
percent quartz, 10 percent medium-dark-gray shale laminae, 
thin- to thick-bedded; base grades................................ 2 0

(1547 6)

279. Sandstone, very light gray, medium-grained, contains 90 percent 
quartz, few scattered dark mineral grains, few small angular 
medium-dark-gray shale clasts from 9 ft to 10 ft below top, 
few well rounded white quartz granules and pebbles in basal 
2 ft, 0.25 in. coal clast at base, few stylolites, crossbedded, 
massive; base grades.............................................. 30 0

(1577 6)

280. Sandstone, very light gray, medium- to coarse-grained, contains
90 percent quartz, few widely scattered well rounded white quartz
pebbles up to 0.5 in. in diameter in top 12 ft, few scattered
dark mineral grains, few stylolites, massive; base sharp.......... 22 11

(1600 5)
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Unit 
Number Descrip tion

Thickness 
(Depth)

ft in.

281 Sandstone, light-gray, fine-grained, micaceous, contains 60 
percent quartz, scattered dark mineral grains and dark-gray 
carbonaceous shale laminae; base sharp...................... 0 

(1600

282, Sandstone, light- to medium-light-gray, very 
silty, contains 45 percent quartz, 25 percent 
shale laminae and beds, slightly burrowed, 
sharp..........*..........................

fine grained,
dark-gray silty 

thin-bedded; base

283,

284.

(1602

Shale, dark-gray to black, carbonaceous, eveply bedded, fissile;
base grades....................................................... 10

(1612

Siltstone, medium-light- to medium-gray, micaceous, contains 
25 percent light-gray very fine grained discpntinuous sandstone 
lenses, burrowed, thin and irregularly bedded, fair fissility.... 4

(1617

285, Coal, Castle (?) coal bed (thickness-1 ft 3.5 in.) 

285a. Coal, mostly bright attritus.......... 0 
(1617

285b. Coal, impure, contains scattered
laminae,

dark-gray shale
0 

(1617

285c. Shale, medium-dark-gray, poor fi^ility..........

285d. Coal, impure, contains scattered dark-gray shale

0 
(1617

laminae 0 
(1617

285e. Coal, mostly bright attritus...

285f. Coal, impure, pyritic, mostly dull attritus

285g. Coal, mostly bright attritus...

286 Shale, medium-gray, silty in basal 8 in., faintly bedded, fair 
to poor fissility; base grades.............

0 
(1618

0 
(1618

0 
(1618

1 
(1619

6 
11)

5 
4)

2 
6)

7 
1)

4 
5)

1.5 
6.5)

4 
10.5)

11.5)

0.5 
0)

1.5 
1.5)

3 
4.5)

5.5 
10)
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Unit Thickness 
Number_____________________Description________________________(Depth)

ft in.

287. Siltstone, medium-light- to medium-gray, contains 20 percent 
dark-gray shale laminae, thin-bedded, fair fissility; base 
grades............................................................ 2 4

(1622 2)

288. Shale, medium-dark- to dark-gray, silty, contains 30 percent 
light-gray siltstone and very fine grained sandstone laminae, 
evenly bedded; fair fissility..................................... 3 4

(1625 6)

289. Coal, mostly bright attritus...................................... 0 3
(1625 9)

290. Underclay, medium-gray, abundant rootlets; base grades............ 2 8
(1628 5)

291. Siltstone, medium-light- to medium-gray, contains 10 percent 
light-gray very fine grained sandstone laminae and lenses, 
thin and lenticularly bedded; fair fissility; base sharp.......... 3 2

(1631 7)

292. Sandstone, medium-light-gray, very fine to fine-grained, 
micaceous, contains 45 percent quartz, thin-bedded; base 
grades............................................................ 3 9

(1635 4)

293. Shale, medium-dark- to dark-gray, contains 30 percent light- 
gray Siltstone and very fine grained sandstone laminae, few 
coal laminae, evenly bedded, fissile; base grades................. 0 9

(1636 1)

294. Sandstone, light-gray, fine- to medium-grained, very micaceous, 
contains 55 percent quartz, abundant dark mineral grains, thin- 
to thick-bedded; base sharp....................................... 6 6

(1642 7)

295. Sandstone, light- to medium-light-gray, very fine grained,
micaceous, contains 60 percent quartz, 10 percent discontinuous
medium-gray Siltstone laminae, thin-bedded; base grades........... 1 11

(1644 6)

296. Siltstone, medium-light- to medium-gray, contains 30 percent 
light-gray very fine grained sandstone laminae, 10 percent 
dark-gray shale laminae, thin-bedded, fair fissility; base 
grades............................................................ 1 1

(1645 7)

297. Sandstone, light-gray, fine-grained, contains 50 percent 
quartz, 30 percent medium-gray siltstone laminae in top 
8 in., thin- to thick-bedded; base grades......................... 2 0

(1647 7)
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Unit 
Number Description

Thickness 
(Depth)

ft in.

298. Sandstone, light-gray, medium-grained, micaceous, contains 
60 percent quartz, 10 percent feldspar, abunaant dark mineral 
grains, few coal laminae and clasts in basal 3 in.; base sharp 
and very uneven................................................ 7 

(1655

299. Coal, dull to bright attritus, few vitrain 
30 percent light-gray very fine grained silt 
laminae, highly contorted bedding...........

bands, contains 
sandstone

300. Coal, abundant vitrain bands, bright attrita!. mattrix

301. Sandstone, light-gray, medium-grained, micac 
percent quartz, 10 percent feldspar, abundan 
grains, scattered coal laminae and clasts, 
bedding; base grades......................

302. Sandstone, light-gray, medium- to coarse-gra:.ned, micaceous, 
contains 65 percent quartz, 10 percent felds>ar, abundant dark
mineral grains, scattered well rounded white

0 
(1655

0 
(1655

8 
3)

2 
5)

1
6)

ous, contains 65 
: dark mineral 

mostly contorted
3 

(1658
3 
9)

quartz granules
and pebbles up to 0.25 in. in diameter, abundant coal clasts 
and well rounded white quartz pebbles in bas^l 6 in..........

BOTTOM OF HOLE 
TOTAL DEPTH 1,66

3 
(1662

3 
0)

ft
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Corehole: SW-9 continued
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Corehole: SW-9 continued
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DETAIL LOG

Corehole: SW-9 Logging Speed: 10 ft/min Time Constant: 1

Depth High Resolution Density 
(ft) (0-450 counts per second) Q
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Corehole SW-9A

Location: Lee County; Big Stone Gap, Va. , 7.5 minute quadrangle; on Stone Mountain 
at Olinger Gap. Accessible by gravel road extending northward from 
State Route 621 at Olinger, Va.

Coordinates: Latitude 36°50 f 13"N Longitude 82°51 f 34"W 

Altitude: 2,655 ft Drilled depth: 930 ft

Dip of strata: Decreases from 60° near surface to 50° at depth of 200 ft, 20° at depth 
of 300 ft, to about 10° from depth of 500 ft to bottom of corehole.

Date drilled: January 17, 1983 to February 3, 1983

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

Unit Thickness 
Number__________________________Description__________________________(Depth)____

LOWER PENNSYLVANIA SERIES 
Lee Formation

1. Surface material (no core recovered).............................. 110 0
(110 0) 

Lee Formation 
Middlesboro Member

2. Sandstone, medium-light-gray, weathered brownish gray in part, 
fine- to medium-grained, micaceous, contains 55 percent quartz; 
scattered dark, light and green mineral grains; abundant coal 
clasts, thin- to thick-bedded; base sharp......................... 50 8

(160 8)

3. Sandstone, light-gray, very fine to fine-grained, sparsely
micaceous, contains 90 percent quartz, scattered dark mineral
grains, thick-bedded to massive................................... 5 2

(165 10)

4. Sandstone, medium-light-gray, fine- to course-grained, con­ 
tains 60 percent quartz, scattered well rounded white quartz 
pebbles, medium-dark-gray shale and siderite clasts and 
scattered coal clasts in basal 3 in............................... 8 9

(174 7)

5. Sandstone, light- to medium-light-gray, very fine to fine-grained, 
contains 90 percent quartz, few dark-gray shale laminae, scattered 
dark mineral grains, few well rounded white quartz pebbles up to 
0.25 in. in diameter in basal 3 ft, few stylolites................. 51 8

(226 3)

6. Conglomerate, medium-light-gray, contains well rounded white 
quartz pebbles up to 0.5 in. in diameter, few shale and 
siderite clasts, fine- to medium-grained quartzose sandstone
matrix, massive; base sharp....................................... 3 6

(229 9)
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Unit 
Number Description

7. 

8.

9.

10. 

11.

12. 

13.

14. 

15.

16.

Sandstone, light-gray, very fine to fine-grained, contains 90 
percent quartz, few scattered dark and light mineral grains, 
few stylolites, scattered well rounded white quartz pebbles in 
basal 3 ft 9 in. ............................ 4 -------------------

Conglomerate, light-gray, contains well rounc 
pebbles up to 1 in. in diameter, fine- to mec 
quartzose sandstone matrix, abundant siderite 
1.5 in. in diameter, and coal clasts in basaJ
T1QSJT* X7C*T*t"'if"*SjT "FT*SJr*t"llT*OC "in t~ rM"k 9 "Ft"

Sandstone, light-gray, very fine to fine-grai 
percent quartz, scattered well rounded white 
in top 1 ft 8 in. , few dark-gray carbonaceous 
laminae, scattered stylolites, thick-bedded t

Coal, mostly bright attritus with few fusain

Sandstone, medium-light-gray, very fine to fi 
tains 65 percent quartz, few dark-gray shale 
coal clasts, abundant subrounded siderite da 
5 in. , silty with few rootlets in top 2 ft; t
O T"| CTl 1 T 23 T*

Sandstone, medium-light- to medium-gray, ver) 
silty, contains 50 percent quartz, few mediun 
shale laminae, cross-laminated, thin-bedded..

Shale, medium-gray, contains 40 percent light 
silts tone laminae and 5 percent light-gray v«

Shale, medium-dark- to dark-gray, very carbor

Shale, medium-dark- to dark-gray, very carbor 
25 percent medium-gray siltstone laminae and 
medium-light-gray very fine-grained silty sai

Shale, medium-dark- to dark-gray, silty, ver} 
few siderite beds, few plant fragments in bas 
evenly bedded, fair fissility. ...............

ed white quartz 
ium-grained 
clasts up to 
5 in. , few

.ned, contains 90 
quartz pebbles 
shale and coal

T^anr^G cVii3^t"OT'"O^

ne-grained, con- 
laminae, few 
ists in basal 
»ase sharp and

r fine-grained, 
i-dark-gray

-brownish-gray 
try fine-grained

taceous, silty,

laceous , contains 
20 percent 
tdstone laminae

r carbonaceous , 
al 6 in. ,

Thickness 
(Depth)

(226 
ft

.. 81
(311 

1 9
(323

71

(344 

0
(345 

6
(351 

0
(351

A

(356

0
(356 

6
(363 

.. 18
(381

3) 
in.

9 
6)

0 
6)

1 
7)

6 
1)

6 
7)

4 
11)

2 
1)

3 
4)

10 
2)

8 
10)
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Unit Thickness 
Number_______________________Description_________________________(Depth)

ft in.

17. Coal, Little Raleigh (?) coal bed (thickness - 2 ft 7 in.)

17a. Coal, mostly dull attritus and thin vitrain bands; few
fusain laminae in basal 7 in. .............................. 1 5

(383 3)

17b. Impure coal and coal........................................ 1 2
(384 5)

18. Underclay, medium-dark-gray, silty, very carbonaceous,
abundant rootlets, faintly bedded; base sharp..................... 3 1

(387 6)

19. Sandstone, medium-light-gray, very fine to fine-grained, silty, 
contains 50 percent quartz, 20 percent dark-gray shale laminae, 
few rootlets in top 1 ft, mostly thin-bedded, 4 in. thick con­ 
torted bed 4 ft below top, few dark-gray shale and siderite 
clasts at base; base grades....................................... 6 3

(393 9)

20. Sandstone, light-gray, mottled brownish-gray in part, very 
fine-grained, contains 90 percent quartz, few siderite 
clasts, few small-scale faults; base sharp........................ 2 4

(396 1)

21. Coal, dull attritus............................................... 0 4
(396 5)

22. Underclay, medium-gray, sandy from 1 ft 11 in. to 2 ft 3 in.
below top, abundant rootlets, poorly bedded....................... 5 10

(402 3)

23. Siltstone, medium-gray, contains 10 percent dark-gray shale 
and light-gray very fine grained sandstone laminae, unevenly 
bedded; base sharp................................................ 1 5

(403 8)

24. Sandstone, medium-light-gray, very fine grained, silty, contains 
50 percent quartz, 30 percent dark-gray carbonaceous shale 
laminae, cross-laminated; base grades............................. 1 7

(405 3)

25. Shale, medium-dark-gray, contains 45 percent medium-gray,
siltstone laminae, evenly bedded; base sharp...................... 0 4

(405 7)

26. Sandstone, light- to medium-light-gray, very fine grained, 
contains 50 percent quartz, few dark-gray shale laminae and 
lenses up to 0.5 in. thick........................................ 4 8

(410 3)
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Unit 
Number Description

Thickness 
(Depth)

ft in.

27. Shale, medium- to medium-dark-gray, few sidejrite beds; base
sharp,

28. Sandstone, medium-light-gray, very fine grained, silty, contains 
50 percent quartz, thin-bedded; base sharp,

29. Shale, medium-dark-gray, slightly carbonaceous, fair fissility.

30, Sandstone, light-gray, fine-grained, contain 
few dark and light mineral grains, few scatt 
carbonaceous shale laminae, few well rounded 
up to 0.25 in. in diameter, conglomeratic wi 
rounded white quartz pebbles up to 0.5 in. 
5 in. to 36 ft 1 in. below top, abundant sty 
base grades.............................

s 90 percent quartz, 
ered dark-gray 
white quartz pebbles 
th abundant well 

in diameter from 24 ft 
.elites, massive;

31 Sandstone, very light gray, medium-grained, 
quartz, scattered well rounded white quartz 
pebbles up to 0.5 in. in diameter, 6 in. coa 
below top, abundant coal clasts in basal 6 
sharp.....................................

contains 90 percent 
granules and 
. clast 5 ft 4 in. 

massive; basein

32, Shale, medium-dark-gray, silty, contains abundant 
siderite clasts and white quartz pebbles, ve 
base sharp...............................

coal and 
ry contorted bedding;

33, Sandstone, light-gray, very fine grained, 
quartz, few dark-gray carbonaceous shale and 
base sharp.............................

34 Conglomerate, white, contains abundant well 
pebbles up to 0.5 in. in diameter, medium- 
quartzose sandstone matrix; base sharp.....

35, Shale, dark-gray, carbonaceous, contains 5 p 
very fine grained silty sandstone laminae, f 
scattered siderite nodules and beds; base grades

36. Coal, impure, dull attritus

280

(410

0 
(410

0 
(411

38 
(449

contains 65 percent 
coal laminae;

rounded quartz 
coarse-grainedto

2rcent light-gray 
2W plant fragments,

8 
(458

0 
(459

0 
(459

1 
(461

0 
(461

0 
(462

6 
9)

2.5 
11.5)

2.5 
2 )

9 
11)

4 
3)

9 
0)

2 
2)

10 
0)

10 
10)

6 
4)



Unit Thickness 
Number_____________________________Description________________________________(Depth)______

ft in.

37. Sandstone, medium-gray, mottled brownish-gray, medium-grained,
contains 65 percent quartz, few quartz granules; base sharp....... 0 3

(462 7)

38. Coal, Beckley coal bed (thickness - 2 ft 3.75 in.)

38a. Coal, thin to thick vitrain bands, dull to bright
attrital matrix............................................. 0 1.25

(462 8.25)

38b. Coal, mostly bright attritus................................ 0 4.5
(463 0.75)

38c. Coal, dull to bright attritus, slightly pyritic............. 1 0
(464 0.75)

38d. Coal, mostly bright attritus, few vitrain bands............. 0 10
(464 10.75)

39. Shale, dark-gray, carbonaceous, contains 10 percent coal
laminae, few rootlets; base sharp................................. 0 5.25

(465 4)

40. Sandstone, light-gray, very fine grained, silty, micaceous,
contains 45 percent quartz, scattered rootlets in top 11 in.,
burrowed in basal 2 ft, irregularly bedded; base grades........... 6 3

(471 7)

41. Sandstone, light-gray, very fine grained, silty, contains 45 percent 
quartz, 45 percent dark-gray silty shale laminae, bioturbated; 
base grades....................................................... 6 0

(477 7)

42. Sandstone, light-gray, fine-grained, contains 65 percent
quartz, 10 percent dark-gray shale laminae, thin irregularly
bedded; base grades............................................... 3 7

(481 2)
43. Sandstone, light-gray, very fine to fine-grained, silty,

micaceous, contains 65 percent quartz, 5 percent dark-gray 
carbonaceous shale laminae, few rootlets, thin- to thick- 
bedded ; base grades abruptly...................................... 9 1

(490 3)

44. Sandstone, light-gray, very fine grained, contains 55 percent
quartz, 20 percent dark-gray silty shale laminae, thin-bedded,
partly flaser-bedded, few small-scale faults and contorted
beds.............................................................. 3 2

(493 5)

45. Shale, dark-gray, silty, scattered siderite beds up to 0.5 in.
thick, evenly bedded; base grades................................. 5 6

(498 11)
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Unit 
Number Description

Thickness 
(Depth)

ft

46. Shale, dark-gray, slightly silty in top 20 fft, carbonaceous,
contains 20 percent light-gray siltstone laniinae from 12 ft to
16 ft 6 in. below top, scattered siderite be|ds up to 1 in. thick
few plant fragments ; base grades .................................. 40

(539

47. Shale, dark-gray, carbonaceous, abundant siqerite beds up
to 0.5 in. thick, few slickensided surfaces, 
shale with abundant slickenslides in basal 5

grades to black
ft; grades...... 19

(559

48. Coal, impure, very dull

49. Shale, black, very carbonaceous, contains 20

50. Underclay, medium-gray, abundant rootlets, and root slicks; 
base grades abruptly.......................

51. Sandstone, light- to medium-light-gray, very
grained, micaceous, contains 40 percent quartz, 10 percent
medium-dark-gray shale laminae in basal 1 ft 
bedding in top 10 in.; base sharp..........

percent coal laminae

0 
(559

0 
(559

1 
(561

fine to fine­

contorted

in.; base grades

-dark-gray, silty, contains 10 
ined sandstone laminae, slightl;
CTT* S3 (^ & Q

ght-gray, very fine grained, mi 
artz, thin-bedded, contorted be
d & Q

-dark-gray, contains 10 percent 
grained sandstone laminae, few

percent light-gray 
f burrowed, evenly

caceous , contains 
iding in top 1.5

light-gray siltstone 
siderite beds,

evenly bedded

55. Sandstone, light-gray, very fine grained, micaceous, contains 
40 percent quartz, 10 percent medium-gray silty shale laminae, 
cross-laminated, thin-bedded...............

1 
(562

2 
(564

0 
(565

1 
(566

0 
(567

56. Shale, medium-dark-gray, silty, finely micaceous, evenly bedded,
poor fissility; base grades abruptly ............................... 0

(567
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in.

8 
7)

6 
1)

1.5 
2.5)

4.5 
7)

5 
0)

10 
10)

1
11)

4 
3)

5 
8)

8 
4)

6 
10)



Unit Thickness 
Number_____________________________Description_______________________________(Depth)

ft in.

57. Sandstone, light-gray, very fine to fine-grained, contains 40
percent quartz, cross-laminated, thin-bedded; base grades......... 1 1

(568 11)

58. Shale, medium-dark-gray, silty, evenly bedded; base grades........ 0 10
(569 9)

59. Sandstone, light-gray, very fine to fine-grained, contains 40 
percent quartz, 20 percent dark-gray shale laminae, thin- 
bedded ; base grades............................................... 2 0

(571 9)

60. Shale, medium-dark-gray, silty, contains 10 percent light-gray
very fine grained sandstone laminae, evenly bedded; base grades... 1 0

(572 9)

61. Sandstone, light-gray, very fine grained, micaceous, contains 
40 percent quartz, 10 percent medium-gray siltstone laminae, 
thin-bedded....................................................... 1 10

(574 7)

62. Shale, medium-dark-gray, silty, contains 10 percent light-gray 
very fine grained sandstone laminae, poor fissility; base 
grades abruptly................................................... 1 1

(575 8)

63. Sandstone, light-gray, very fine to fine-grained, contains 45 
percent quartz, calcite filled fractures from 7 in. to 12 in. 
below top, thin- to thick-bedded; base grades abruptly............ 1 10

(577 6)

64. Shale, medium-dark-gray, contains 20 percent light-gray fine­ 
grained stone laminae and beds, evenly bedded, poor fissility; 
base sharp........................................................ 1 3

(578 9)

65. Sandstone, light-gray, fine-grained, micaceous, contains 50 
percent quartz, thin- to thick-bedded; base sharp and inter- 
tounging.......................................................... 0 11

(579 8)

66. Shale, medium-dark-gray, evenly bedded, fissile; base sharp....... 0 8
(580 4)

67. Sandstone, light-gray, very fine to fine-grained, contains 50 
percent quartz, 15 percent medium-gray shale beds up to 2 in. 
thick; base sharp................................................. 1 11

(582 3)

68. Shale, medium-dark-gray, silty in top 2 ft, few plant fragments,
evenly bedded, fair fissility; base grades abruptly............... 21 4

(603 7)
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Unit 
Number Description

Thickness 
(Depth)

ft in,

69. Sandstone, light-gray, very fine to fine-grained, micaceous, 
contains 45 percent quartz, 5 percent medium-gray siltstone 
laminae, thin-bedded; base grades................................. 1

(604

70. Shale, medium-dark-gray, silty, evenly bedded, fissile

71. Shale, medium-dark-gray, silty, contains 10 percent light-
gray very fine grained sandstone laminae and
siderite beds up to 0.5 in. thick, evenly bedded

beds, few

0 
(605

11 
(616

72. Shale, medium-dark to dark-gray, evenly bedded, fair fissility.... 6
(622

73. Coal, Cove Creek coal bed (thickness - 2 ft 1 in.)

73a. Coal, mostly dull attritus, few thin t<t> thick vitrain 
bands.................................................

73b. Coal, impure,

1 
(624

0 
(624

74. Underclay, dark-gray, carbonaceous, abundant rootlets and
root slicks; base grades ................... 3

(628

75. Shale, medium-gray, silty, poorly bedded; baie grades abruptly.... 1
(629

76. Sandstone, medium-light-gray, very fine grained, finely 
micaceous, contains 40 percent quartz; base stharp. ......

77. Shale, medium-dark-gray, silty in top 6 in.,
poor fissility; base sharp,

78. Siltstone, medium-light- to medium-gray, contains 30 percent
light-gray very fine grained sandstone laminae and beds, thin- 
bedded, fair fissility; base sharp.........

79. Sandstone, light-gray, very fine to fine-gralned, contains 45 
percent quartz, few pyritic coal clasts and laminae, few
small medium-dark-gray shale clasts in top 2 
thick-bedded; base sharp....................

evenly bedded,

0 
(630

1 
(631

3 
(634

in., thin- to
1 

(636

4 
11)

9 
8)

0 
8)

0 
8)

11 
7)

2 
9)

7 
4)

5 
9)

4 
1)

2 
3)

11)

2 
1)



Unit Thickness 
Number______________________Description__________________________(Depth)

ft in.

80. Shale, medium-dark-gray, contains 30 percent light-gray very
fine grained sandstone laminae, evenly bedded; base sharp......... 0 3

(636 4)

81. Sandstone, white to very light gray, medium- to coarse-grained, 
very conglomeratic with abundant well rounded white quartz 
pebbles from 0.5 to 1 in. in diameter, contains 90 percent 
quartz, 10 percent medium-gray siltstone laminae in top 5 in., 
few dark and green mineral grains, few stylolites, thick-bedded 
to massive; base grades........................................... 15 9

(652 1)

82. Sandstone, very light gray, medium- to coarse-grianed, contains 
90 percent quartz, few dark mineral grains, few scattered well 
rounded white quartz pebbles up to 0.5 in. in diameter, few 
stylolites, massive; base grades.................................. 34 4

(686 5)

83. Sandstone, very light gray, medium- to coarse-grained, very 
conglomeratic with well rounded white quartz pebbles from 
0.25 in. to 0.5 in. in diameter, contains 90 percent quartz, few 
stylolites, massive; base grades.................................. 20 7

(707 0)

84. Coal, bright attritus, probably a large clast; base sharp and
very irregular.................................................... 1 0

(708 0)

85. Sandstone, very light gray, fine-grained, contains 90 percent 
quartz, abundant angular coal clasts up to 1 in. in diameter 
in top 1 ft 2 in., scattered angular dark-gray shale clasts 
in basal 4 in., irregularly bedded; base grades................... 1 7

(709 7)

86. Sandstone, very light gray, fine-grained, contains 90 percent 
quartz, 5 percent medium-gray siltstone laminae in basal
1 ft 7 in., well sorted, crossbedded, thick-bedded to massive..... 6 3

(715 10)

87. Shale, dark-gray, contains 30 percent light-gray very fine
grained sandstone laminae and beds, abundant siderite nodules
7 in. above base, slightly burrowed, flaser-bedded, fissile;
base grades....................................................... 2 2

(718 0)

88. Sandstone, very light gray, fine-grained, contains 90 percent 
quartz, scattered small dark-gray shale clasts from 1 ft 6 in. 
to 1 ft 10 in. below top, thin- to thick-bedded; base grades...... 6 1

(724 1)
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Unit 
Number Description

Thickness 
(Depth)

89

90

91.

92.

93.

94

95

96.

ft in.

Sandstone, very light gray, fine-grained, contains 90 percent 
quartz, 30 percent dark-gray shale laminae, well sorted, 
burrowed, few small flow rolls, cross-laminated, flaser-bedded; 
base grades...............................

Sandstone, very light gray, fine-grained,
quartz, 10 percent medium-dark-gray shale 1
to 0.5 in. thick, thin-bedded; base grades.

contains 90 percent 
minae and beds up

Sandstone, very light gray, very fine to fine 
90 percent quartz, 40 percent dark-gray sha 
thick, slightly burrowed, cross-laminated, 
bedding; base grades.......................

Sandstone, very light gray, very fine to fir.e 
90 percent quartz, 5 percent mediura-dark-gr 
cross-laminated, thin-bedded; base grades..

6 
(730

5 
(735

-grained, contains 
e beds up to 1 in. 

thin- to lenticular-

-grained, contains 
y shale laminae,

1 
(737

2 
(740

Sandstone, very light gray, fine-grained, cdntains 90 percent 
quartz, few carbonaceous siltstone laminae fjrom 9 in. to 1 ft 
1 in. above base, few styolites, crossbedde4, thick-bedded to 
massive......................................................

Sandstone, light-gray, very fine to fine-grained, micaceous, 
contains 60 percent quartz, 5 percent carbonaceous siltstone 
laminae, thin-bedded; base grades...........................

Sandstone, very light gray to white, fine- 
90 percent quartz, few scattered dark-gray 
siltstone laminae, few siderite clasts in 
crossbedded, massive; base grades.........

3
(744

1 
(745

grained, contains
carbonaceous 

top 1 ft 4 in.,
33

(778

Sandstone, very light gray to white, mediunH to coarse-grained, 
contains 90 percent quartz, sparsely conglomeratic with well 
rounded white quartz pebbles mostly 0.5 in. in diameter, very 
conglomeratic with abundant well rounded white quartz pebbles,
coal and siderite clasts from 10 ft to 14 ft
coal and siderite clasts in basal 3 
massive; base sharp................

ft 4 in.
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below top, few 
scattered stylolites,

53 
(832

1 
2)

7 
9)

7 
4)

11 
3)

10 
1)

2 
3)

1 
4)

10 
2)



Unit Thickness 
Number_____________________Description_________________________(Depth)

ft in. 
Pocahontas Formation

97. Shale, medium-dark-gray, silty, contains 10 percent light- 
gray very fine grained sandstone laminae and beds, few 
siderite beds, burrowed in basal 5 ft, evenly bedded, 
fair fissility; base grades....................................... 16 7

(848 9)

98. Sandstone, medium-light-gray, very fine to fine-grained, silty, 
finely micaceous, contains 40 percent quartz, 25 percent
medium-dark-gray silty shale laminae, thin-bedded; base grades.... 2 2

(850 11)

99. Shale, medium-dark-gray, silty, contains 20 percent light-gray 
silts tone and very fine-grained sandstone laminae, evenly 
bedded; base grades............................................... 2 10

(853 9)

100. Sandstone, medium-light-gray, very fine to fine-grained,
silty, finely micaceous, contains 40 percent quartz, thin- 
bedded; base grades abruptly...................................... 1 7

(855 4)

101. Shale, medium-dark-gray, silty, contains 25 percent light 
gray very fine grained sandstone laminae and beds up to 
1.5 in. thick, evenly bedded; base grades......................... 5 10

(861 2)

102. Siltstone, medium-gray, finely micaceous, faintly- to thin- 
bedded, poor fissility; base grades............................... 1 1

(862 3)

103. Shale, medium-dark-gray, silty, contains 10 percent medium- 
gray siltstone laminae, evenly bedded; base grades................ 3 2

(865 5)

104. Sandstone, medium-light-gray, very fine to fine-grained, 
contains 45 percent quartz, 10 percent medium-dark-gray 
silty shale laminae in basal 1 ft 6 in., few siderite 
clasts, thin- to thick-bedded; base grades........................ 2 9

(868 2)

105. Shale, medium-dark-gray, abundant siderite nodules up to 1 in. 
in diameter, few pyrite nodules in basal 2 ft, evenly bedded, 
fair fissility; base sharp........................................ 6 3

(874 5)

106. Coal, mostly dull attritus, pyritic............................... 0 7
(875 0)
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Unit 
Number Description

Thickness 
(Depth)

ft in.

107.

UPPER MISSISSIPPI^ SERIES
Bluestone Formation

Red Member

Underclay, medium-greenish-gray, abundant rolotlets; base grades... 1
(876

108. Shale, dark-greenish-gray, silty in top 1 ft 
basal 1 ft 6 in., abundant limestone nodules

, very silty in 
from 3 ft to 4 ft

below top, few high-angle calcite-filled fractures, evenly 
bedded, fair fissility; base grades........................

109.

110.

111.

112.

113.

114.

115.

116.

117.

Siltstone, dark-greenish-gray, faintly bedded, poor fissility; 
base grades................................

6 
(882

0 
(883

Shale, dark-greenish-gray, faintly bedded, poor fissility; 
base grades................................................................................................... 1

(885

Sandstone, light-greenish-gray, very fine grained, calcareous, 
contains 40 percent quartz, thin-bedded; base grades.............. 1

(886

Shale, medium-greenish-gray, silty, few limestone nodules, 
evenly bedded, fair to poor fissility; base grades........ 4 

(890

Sandstone, medium-light-greenish-gray, fine-grained, micaceous, 
calcareous, contains 40 percent quartz, thin-bedded; base grades.. 2

(893

Shale, medium-greenish-gray, silty, few limestone nodules; 
base grades...............................................

Shale, grayish-red, mottled greenish-gray, faintly bedded, 
poor fissility............................................

Shale, greenish-gray, abundant limestone nodules up to 1 in, 
in diameter, poor fissility; base grades...

(902

2 
(905

3 
(909

Sandstone, light-greenish-gray, very fine grained, micaceous,
silty, calcareous, contains 40 percent quart£, faintly bedded;
base grades................................. \ ..................... 4

(913

118. Shale, greenish-gray, contains 20 percent light-greenish-gray 
siltstone laminae in basal 4 in., faintly bedded, poor 
fissility; base grades.....................

11 
11)

2 
(916

0 
11)

7 
6)

6 
0)

1 
1)

10 
11)

11 
10)

11
9)

9 
6)

6 
0)

9 
9)

5 
2)
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Unit Thickness 
Number_____________________Description________________________(Depth)

ft in.

119. Sandstone, light-greenish-gray, very fine grained, silty, 
finely micaceous, contains 40 percent quartz, thin-bedded; 
base grades....................................................... 0 6

(916 8)

120. Shale, medium-dark-gray, silty, few plant fragments, poor
fissility......................................................... 1 5

(918 1)

121. Coal, dull attritus, impure, pyritic.............................. 0 7.5
(918 8.5)

122. Siltstone, brownish-gray, abundant rootlets, non-bedded;
base grades....................................................... 1 5.5

(920 2)

123. Siltstone, medium-gray, grades to greenish-gray 1 ft 6 in. below
top, few rootlets in top 2 ft, poor fissility; base grades........ 7 5

(927 7)

124. Sandstone, medium-light-gray, very fine-grained, silty,
sparsely micaceous, contains 40 percent quartz; base sharp........ 1 4

(928 11)

125. Shale, greenish-gray, mottled grayish-red, silty, faintly
bedded, fair fissility............................................ 1 1

(930 0)

BOTTOM OF HOLE 
TOTAL DEPTH 930 ft
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GEOPHYSICAL LO

Corehole: SW-9A Date: 2/03/83 State: Vir

Quadrangle: Big Stone Gap, Va. Latitude: 36°50

ginia County: Lee

'13"N Longitude: 82°5r34"W

Altitude: 2,655 ft Logged Depth: 927 ft Drilled Depth: 930 ft 

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

High Resolution Density Time Constant: 1

50

100

-

>
4J
 H

f 
4J 
CO 
 H 

GO

&

/  
>. (

| 
J, 

<

ic» 
-

 \

I
3
 
:> «
s

 
 

   

 

1  

-  

p
F 1   -

~

29

-A

0

r-

 

._.

Ilini!mini!IiinniniHTnnn|[||f||| High Resolution Density

I 1 1 i i i i ! i i i i 1 i i . t i . i i i I i i , i i i i i i i 1 1 1 1 1 1 1 1 1 .    *~       "      -       '     *r

 .. -

DUOOaS JSd fi^unOD OS*?-0) ° T     rim in-iiiiiiiiiiim in, i iiiiiiiii

:«-»

1
( 
f

«f 
1- 

<
C

)

  1

-.

t
.1 
0X 

«
j >

 

 
 --
-

«-s 
CO

c H
 a^

6

-

--

]

-    

   

.2
-

-

 

H 
< 
 H 
4J
a
0) 
4J
o
D^ 

CO

o
a
p
H 
4J
e
0 

CO

-i1

-t
4

~^4 

>
 5

r«>
ce
4J 
Hs
 H 

iH 
iH 
«» 

E

C 
cs 

1
v_ 

~

-

*
V
ik-

h
>-
-
j -
r-

V

t'

V\-

   

4,

  «w



Corehole: SW-9A continued
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Corehole: SW-9A continued
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Corehole: SW-9A continued
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Corehole: SW-9A continued
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Corehole: SW-9A continued
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DETAIL LOG

Corehole: SW-9A Logging Speed: 5 ft/min Time Constant: 1
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Corehole: SW-9A continued
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Corehole: SW-9A continued
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Corehole SW-10

Location: Lee County; Keokee, Va.-Ky., 7.5 minute quadrangle; on Jordan Branch 
approximately 0.6 mi southeast of Rawhide. Accessible by unimproved 
road extending southward from State Route 624.

Coordinates: Latitude 36°50'57"N Longitude: 82°54'18"W 

Altitude: 2,080 ft Drilled depth: 1,439 ft

Dip of strata: 10° to depth of about 400 ft, decreasing to 0° to 5° to base of 
corehole.

Date drilled: November 22, 1982 to January 24, 1983

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

Unit Thickness

Number_______________________________Description_____________________________________(Depth)_ __

MIDDLE PENNSYLVANIAN SERIES 
Wise Formation

1. Soil and weathered rock (casing set - no core recovered).......... 16 0
(16 0)

2. Sandstone, medium-gray, very fine to fine-grained, micaceous, 
silty, contains 40 percent quartz, abundant dark mineral 
grains, scattered medium-gray shale clasts, thin-bedded, 
few contorted beds; base sharp.................................... 5 10

(21 10)

3. Shale, medium- to medium-dark-gray, contains 20 percent light- 
gray very fine grained sandstone laminae, scattered siderite 
beds, evenly bedded, few contorted beds; base sharp............... 7 4

(29 2)

4. Siltstone, medium-dark-gray, contains 15 percent light-gray 
very fine grained sandstone laminae, few dark-gray shale 
laminae, few siderite nodules and beds; base grades............... 2 4

(31 6)

5. Shale, medium-dark-gray, contains 5 percent light-gray very fine 
grained slightly calcareous sandstone beds, abundant siderite 
nodules, evenly bedded, fissile; base sharp....................... 3 1

(34 7)

6. Sandstone, medium-light-gray, very fine grained, slightly 
calcareous, silty, micaceous, contains 40 percent quartz, 
30 percent medium-dark-gray shale laminae, scattered medium-dark- 
gray shale clasts, few siderite clasts, thin and evenly bedded; 
base sharp........................................................ 2 4.5

(36 11.5)
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Unit 
Number Description

Shale, medium-dark-gray, contains 10 percent: light-gray very 
fine grained slightly calcareous sandstone laminae, few siderite 
beds near base; base grades......................................

Siltstone, medium-dark-gray, argillaceous 
fissility................................

in top 6 in., fair

Shale, medium-dark-gray, slightly silty in 
light-gray very fine grained sandstone laminae 
beds, evenly bedded, fissile; base sharp

1:op 6 in. , contains few 
, abundant siderite

10
laminae

Siltstone, medium- to medium-dark-gray, 
light-gray very fine grained sandstone 
including a bed from 5 in. to 10 in. above 
clasts, thin and evenly bedded; base grades,,

11

contains 30 percent 
and beds 

base, few siderite

Shale, raedium-dark-gray, contains 10 percent: medium-gray 
siltstone laminae, few siderite beds, evenly bedded, fissile; 
base grades................................f.................

12, Siltstone, medium-gray, contains 10 percent 
grained silty sandstone laminae, scattered 
laminae, thin and evenly bedded; base grad

13,

light-gray very fine 
siderite nodules and 

abruptly...........

Sandstone, medium-light- to medium-gray, very fine grained, 
micaceous, silty, slightly calcareous, contains 40 percent 
quartz, few small-scale slump structures..

14, Siltstone, medium-gray, contains few light- 
grained sandstone and dark-gray shale laminae 
siderite nodules..........................

15, Shale, medium- to mediura-dark-gray, very ca 
7 ft 2 in. to 7 ft 3 in. below top, contains 
light-gray very fine grained silty sandstone 
up to 0.75 in. thick, few coal laminae at 11 
top, abundant siderite beds, few plant fragments 
fissile.................................

bonaceous from
15 percent 

2 laminae and beds 
ft 10 in. below

evenly bedded,

16 Shale, dark-gray to black, very carbonaceous 
nodules from 2 ft 5 in. to 2 ft 6 in. below 
fragments, evenly bedded, fissile; base sha

300

very fine 
abundant

abundant siderite 
top, few plant 
p..................

Thickness 
(Depth)

ft

0 
(37

1 
(39

16 
(55

5 
(60

1 
(61

4 
(66

2 
(68

2 
(70

26 
(97

4 
(101

in.

9.5 
9)

8 
5)

2 
7)

2 
9)

2 
11)

4 
3)

6 
9)

0 
9)

3 
0)

6 
6)



Unit Thickness
Number_________________________Description_________________________________(Depth)

ft in.

17. Coal, mostly bright attritus, scattered thin vitrain bands;
impure in top 0.75 in............................................. 0 7

(102 1)

18. Underclay, medium-gray, very plastic in top 2 ft 11 in., very
silty in basal 5 in., abundant rootlets........................... 3 4

(105 5)

19. Shale, medium-gray, contains few light-gray siltstone laminae 
from 1 ft to 1 ft 4 in. below top, few coal laminae from 
2 ft to 2 ft 3 in. below top, few plant fragments, evenly bedded, 
fair fissility; base sharp........................................ 3 8

(109 1)

20. Siltstone, medium-gray, carbonaceous in top 4 in., sandy in
basal 10 in., few plant fragments; base grades.................... 1 4.5

(110 5.5)

21. Shale, medium-gray, silty, evenly bedded, poor fissility; base
sharp............................................................. 1 9.5

(112 3)

22. Sandstone, raedium-light-gray, very fine grained, micaceous,
contains 55 percent quartz, 10 percent dark-gray shale laminae,
few coal clasts, thin-bedded; base sharp.......................... 2 6

(114 9)

23. Siltstone, medium-gray, sandy in basal 6 in., contains 10 percent
dark-gray shale laminae, very irregularly bedded; base grades..... 1 11

(116 8)

24. Sandstone, light-gray, very fine grained, micaceous, contains 
65 percent quartz, scattered dark mineral grains, 10 percent 
discontinuous medium-gray siltstone laminae, 10 percent medium- 
dark-gray shale laminae, scattered coal laminae, few medium-gray 
shale clasts in basal 2 in., 0.5 in. coal clasts at 2 in. below 
top, crossbedded, thin-bedded; base sharp and irregular........... 17 4

(134 0)

25. Shale, medium-gray, contains few siderite nodules, unevenly
bedded, fair to poor fissility.................................... 1 0

(135 0)

26. Shale, medium-dark-gray, silty, contains 5 percent medium-gray 
siltstone laminae, scattered siderite nodules, unevenly bedded, 
fair to poor fissility; base grades............................... 6 6.5

(141 6.5)

27. Siltstone, medium-gray, thin and irregularly bedded, fair
fissility; base grades............................................ 2 3.5

(143 10)

501



Unit 
Number Description

Thickness 
(Depth)

ft in.

28. Shale, medium-dark-gray, silty in top 8 in., scattered siderite
nodules, irregularly bedded, poor fissilityu...................... 5

(149

29. Coal, Clintwood coal bed (thickness -3 ft 4.5 in.)

29a. Coal, mostly bright attritus, scattered vitrain
bands, slightly pyritic 3 in. above base...............

29b. Shale, dark-gray to black, carbonaceous

29c. Coal, dull to bright attritus, few thin vitrain 
bands..........................

30. Underclay, medium-dark-gray, silty in basal
rootlets; base grades

9.5 in., abundant

31

32,

33,

3 
(152

0 
(152

0 
(152

6 
(158

Siltstone, medium-gray, contains 30 percent medium-dark-gray shale 
laminae and beds, few siderite nodules; base grades............... 0

(159

Sandstone, medium-light-gray, very fine grajlned, contains 65 
percent quartz, 15 percent dark-gray shale {Laminae, scattered 
coal and medium-dark-gray shale clasts, few dark mineral grains, 
thin and unevenly bedded.......................................... 1

(160

Siltstone, light- to medium-gray, contains J.O percent light- 
gray very fine grained sandstone and dark-gjray shale laminae 
and beds, few contorted beds, cross-laminated, thin and irregular­ 
ly bedded.................................

34

4 
(165

Shale, medium-gray, contains scattered raedijm-light-gray very
fine grained sandstone lenses up to 1 in. t'lick, evenly bedded,
fair fissility; base sharp........................................ 4

(170

35. Coal, bright attritus, impure in basal 1.5 In

36. Underclay, medium-light-gray, abundant root

37. Coal, mostly bright attritus

lets

302

1 
(171

0 
(172

0 
(172

3.5 
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0.5 
2)
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9 
5)

6 
11)



Unit Thickness 
Number________________________Description________________________(Depth)

ft in.

38. Underclay, medium- to medium-dark-gray, scattered rootlets........ 2 4
(175 3)

39. Shale, light- to medium-dark-gray, silty, few siderite nodules, 
few slickensided surfaces, few plant fragments, evenly bedded, 
fissile........................................................... 0 9

(176 0)

40. Sandstone, medium-light-gray, very fine grained, contains 45
percent quartz; base sharp........................................ 0 5

(176 5)

41. Shale, medium- to medium-dark-gray, slickensided surfaces,
evenly bedded, fissile; base grades............................... 1 4

(177 9)

42. Shale, medium- to dark-gray, very carbonaceous, contains few
coal laminae, evenly bedded, fair fissility; base sharp........... 0 10

(178 7)

43. Shale, medium-gray, few rootlets................................. 0 1
(178 8)

44. Siltstone, medium-dark-gray, contains scattered medium-light-gray 
very fine grained sandstone laminae and beds, few scattered 
rootlets, thin and irregularly bedded; base grades................ 3 6

(182 2)

45. Sandstone, light-gray, fine-grained, micaceous, contains 65 
percent quartz, scattered dark mineral grains, thick-bedded; 
base sharp........................................................ 1 0

(183 2)

46. Shale, medium-gray, very plastic, few slickensided surfaces,
evenly bedded, fissile; base grades............................... 0 9

(183 11)

47. Siltstone, light- to medium-gray, contains scattered light-gray 
very fine grained sandstone laminae, few slickensided surfaces, 
evenly bedded; base grades....................................... 3 3

(187 2)

48. Sandstone, light-gray, fine-grained, micaceous, contains 40 
percent quartz, 6 in. medium-gray siltstone bed with large 
plant impressions 5 in. below top, some small-scale slump
structures, cross-laminated, thin- and ripple-bedded; base sharp... 1 11

(189 1)

49. Siltstone, medium- to dark-gray, slightly carbonaceous,
contains 20 percent light-gray very fine grained sandstone
laminae and beds, 5 percent dark-gray shale laminae, cross-
laminated; base sharp............................................. 1 9

(190 10) 
303



Unit 
Number Description

Thickness 
(Depth)

50,

51,

52,

55.

56.

57.

58.

59.

ft

Sandstone, very light gray, medium- to coarse-grained, 
slightly micaceous, contains 50 percent quartz, few dark- 
gray shale laminae and beds in top 1 ft 8 in., scattered
dark mineral grains, few coal laminae, thin- to thick-bedded;

Siltstone, medium-gray, sandy, few rootlets

(209 

, non-bedded ........... 0
(210

-grained
feldspar

Sandstone, light-gray, fine- to coarse- 
contains 65 percent quartz, 10 percent 
dark-gray shale laminae, few dark-gray shale 
1 in. thick 4 ft 5 in. above base, massive;

53. Shale, medium- to dark-gray, finely micaceous, silty in basal

micaceous, 
scattered 

clasts up to 
base sharp....

few plant fragments,2 ft 9 in., very carbonaceous in top 1 ft., 
few slickensided surfaces, contorted beddinb

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

34 
(244

3
(248

contains 65 percent quartz, scattered coal laminae and beds up
to 0.5 in. thick in upper 6 ft 7 in., few angular to subrounded 
medium-dark-gray shale and siderite clasts in basal 1 ft 8 in., 
massive; base sharp............................................

attritusCoal, Blair coal bed, dull to bright
5 in., 0.5 in. pyrite lens 6 in. below top;

fineSandstone, light- to medium-light-gray, 
contains 40 percent quartz, 20 percent dark 
few coal laminae 6 in. below top, few large 
5 in. above base, cross-laminated, ripple-

- to medium-grained, 
-gray shale laminae,
siderite nodules 15 ft 

bedded; base grades..... 24
(285

Siltstone, medium-dark-gray, contains 20 
fine-grained sandstone laminae and beds, 
and ripple-bedded, few contorted beds...,

percent light-gray 
cross-laminated, thin-

containsSiltstone, medium-dark- to dark-gray, 
medium-light-gray very fine grained sands 
black carbonaceous shale laminae; base grad

Siltstone, dark-gray, contains 10 percent 
grained sandstone laminae and beds, 15 
aceous shale laminae and beds.........

percent

304

impure in top 
base sharp......

11 
(259

1 
(260

tone
es

30 percent 
laminae, abundant

medium-light-gray fine- 
dark-gray carbon-

12 
(298

3 
(302

3 
(305

in.

8 
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3 
6)

0 
6)
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Unit Thickness 
Number_____________________Description________________________(Depth)

ft in.

60. Shale, dark-gray to black, silty, carbonaceous, plastic in
basal 1 ft, contains few siderite beds up to 0.5 in. thick, few
medium-gray siltstone laminae in top 2 ft 6 in., few plant
fragments; base sharp............................................. 5 0

(310 11)

61. Coal Dorchester coal bed (thickness- 4 ft)

61a. Coal, mostly bright attritus, few vitrain bands........ 2 0
(312 11)

61b. Coal, impure, scattered dark-gray shale laminae........ 0 1
(313 0)

61c. Coal, bright attritus, few vitrain bands............... 0 10
(313 10)

61d. Shale, medium-gray..................................... 0 3
(314 1)

61e. Coal, bright attritus.................................. 0 3
(314 4)

61f. Coal, impure, canneloid, contains few medium-gray
shale laminae.......................................... 0 2

(314 6)

61g. Coal, abundant thick vitrain bands, bright attrital
matrix................................................. 0 5

(315 11)

62. Siltstone, medium-gray, sandy, micaceous, few rootlets............ 2 7
(317 6) 

Gladeville(?) Sandstone

63. Sandstone, light- to medium-gray, fine- to medium-grained, silty,
contains 45 percent quartz, ripple-bedded; base sharp............. 2 6

(320 0)

64. Siltstone, medium-gray, contains scattered dark-gray carbonaceous
shale laminae..................................................... 0 7

(320 7)

65. Sandstone, very light to light-gray, fine- to medium-grained,
micaceous, contains 65 percent quartz, few dark mineral grains,
scattered dark-gray carbonaceous silty shale laminae, thin- to
thick-bedded...................................................... 21 4

(341 11)

66. Sandstone, medium-light-gray, fine- to medium-grained, micaceous, 
contains 65 percent quartz, scattered siderite clasts up to 1 in. 
in diameter, few coal laminae and clasts.......................... 1 3

(343 2)
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Unit 
Number Description

69.

70.

71.

72.

73.

74.

75.

76.

Thickness
(Depth) 

ft

67. Sandstone, light-gray, fine- to medium-graiied 
contains 65 percent quartz, few coal lamina 
mineral grains, 2 in. thick dark-gray shale

68. Siltstone, dark-gray, carbonaceous, sandy,

, micaceous, 
2, scattered dark 
bed 6 in. above base.. 4

(347

few plant fragments.... 1
(349

containsSiltstone, medium- to medium-dark-gray, 
light-gray very fine grained sandstone lamilae 
dark-gray carbonaceous shale laminae, cross 
and ripple-bedded; base sharp and irregular

40 percent 
and beds, few 

-laminated, thin-

Sandstone, light- to medium-gray, very fine 
contains 65 percent quartz, scattered dark- 
few dark-gray carbonaceous shale clasts up 
basal 1 ft 4 in., thin- to thick-bedded; ba

Norton Format .on

Siltstone, medium-dark-gray, contains 40 
very fine grained sandstone beds, thin and 
contorted beds............................

4 
(353

to fine-grained, 
gray shale laminae, 

2 in. thick in 
sharp........... 3 

(357

percent light-gray 
ripple bedded, few

0 
(358

Shale, medium-dark- to dark-gray, silty, carbonaceous, contains 
few medium-dark-gray siltstone laminae and beds, 10 percent medium- 
light-gray very fine grained sandstone laminae, few slickensided 
surfaces, cross-laminated, evenly bedded, f.air fissility.......... 2

(360

Siltstone, medium-dark-gray, contains 20 pe 
gray fine-grained sandstone beds up to 2 in 
slickensided surfaces, thin and evenly bedd

rcent medium-light 
thick, scattered 
; base grades

Siltstone, medium-gray, contains 45 
beds, few plant fragments, thin and ev

percent 
enly

dark-gray shale 
bedded; base sharp

Shale, dark-gray, very silty, carbonaceous 
10 percent light-gray fine-grained sandstone 
up to 0.5 in. thick, few coal laminae, evenly 
grades..................................

Sandstone, medium-light-gray, mottled brownish 
very fine grained, micaceous, contains 50 p 
dark-gray shale laminae, thin and irregula 
grades.................................

306

5 
(366

(374

at base, contains 
e laminae and beds 

bedded; base
18 

(392

-gray in part, 
ercent quartz, few 

bedded; baserly
3 

(396

in.

7 
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7)
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Unit Thickness 
Number_____________________Description_____________________ (Depth)

ft in.

77. Siltstone, medium- to medium-dark-gray, contains 15 percent light- 
gray very fine grained sandstone laminae, 20 percent dark-gray 
shale laminae, evenly bedded; base grades........................ 4 5

(400 11)

78. Shale, medium- to dark-gray, very carbonaceous at base, plastic
in part, contains few plant fragments, fissile; base grades....... 1 2

(402 1)

79. Coal, Norton coal bed (thickness- 2 ft 11.5 in.)

79a. Coal, bright attritus, few vitrain bands, some
gypsum on cleats....................................... 1 4

(403 5)

79b. Coal, dull attritus, scattered fusain laminae.......... 0 0.5
(403 5.5)

79c. Coal, bright attritus, scattered vitrain bands........ 1 7
(405 0.5)

80. Underclay, raedium-dark-gray, carbonaceous, few rootlets and root
slicks; base grades.............................................. 0 11.5

(406 0)

81. Coal, impure...................................................... 0 3
(406 3)

82. Underclay, raedium-dark-gray, contains few coal laminae,
scattered rootlets and root slicks............................... 1 5

(407 8)

83. Siltstone, medium-gray, contains 20 percent light-gray very 
fine grained sandstone laminae and beds up to 2 in. thick, 
few plant fragments non-bedded; base grades....................... 1 10

(409 6)

84. Shale, medium- to dark-gray, evenly bedded, fair fissility;
base sharp........................................................ 2 9

(412 3)

85. Coal, bright attritus, few slickensided surfaces.................. 0 2
(412 5)

86. -Underclay, medium- to dark-gray, scattered rootlets and root
slicks; base sharp................................................ 0 5

(412 10)

87. Sandstone, medium-gray, very fine grained contains 50 percent
quartz, thick-bedded; base sharp.................................. 1 5

(414 3)

30'



Unit 
Number Description

88.

89.

90.

91.

92.

93.

Shale, medium-gray, silty at base, plastic;
1 T"T"AO11 1 a T ...* _-_._.

Sandstone, light- to medium-gray, fine-grai
50 percent quartz, thick -bedded; base grade

Thickness 
(Depth)

base sharp and

led, silty, contains

Siltstone, medium-gray, sandy at base, contains few medium-
gray shale laminae and beds; base sharp....

Shale, dark-gray, scattered slickensided su
fragments, poor fissility; base grades.....

rfaces, few plant

Siltstone, medium-gray, scattered plant fragments, thick-bedded;
base srades

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

ft

2
(416

1
(417

3
(420

2
(422

5
(427

in.

3
6)

0
6)

0
6)

2
8)

2
10)

65 percent quartz, abundant dark and light piineral grains, scattered

94.

95.

96.

97.

98.

discontinuous dark-gray shale laminae, few contorted coal clasts
11 ft 6 in. above base, thin- to thick-beddoH " Hi3Q£S O Vl £3 T"1"*

Coal, Unnamed coal bed, bright attritus, abundant vitrain
bands, 0.5 in. fusain band 3 in. above base

Underclay, medium-gray, few scattered rootl

Siltstone, medium-gray, contains 25 percent
laminae, 10 percent light-gray very fine gr
beds, few plant fragments, burrowed, thin-b

Sandstone, light-gray, very fine grained, c
quartz, scattered dark -gray shale and silts
siderite nodules, thin- to thick-bedded; ba

Shale, dark-gray, contains 40 percent mediu
gray siltstone laminae and beds, 10 percent
grained sandstone laminae and beds up to 3

o t* c   V\a Q £a cr t~ia H ta Q

dark-gray shale
ained sandstone
G* f\ f\ o H * Hsacca Q Vi ,3 T" r*

ontains 65 percent
tone laminae, few

m- to medium-dark-
light-gray very fine

in. thick, few coal

. 32
(460

1
(461

0
(462

5
(468

. 45
(513

. 42
(555

7
5)

4
9)

7
4)

10
2)

0
2)

7
9)
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Unit Thickness 
Number__________________________Description________________________(Depth)

ft in.

99. Shale, medium- dark-to dark-gray, very carbonaceous, contains 
scattered siderite beds in basal 4 in., few plant fragments, 
evenly bedded..................................................... 1 4

(557 1)

100. Underclay, medium-gray, silty; base grades........................ 1 7
(558 8)

101. Shale, medium- to medium-dark-gray, contains few light-gray 
siltstone and very fine grained sandstone laminae in basal 
6 in., evenly bedded.............................................. 1 8

(560 4)

102. Sandstone, mediura-light-gray, very fine to fine-grained, silty,
contains 45 percent quartz, thin-bedded........................... 0 4

(560 8)

103. Shale, medium- to medium-dark-gray, silty, contains few light- 
gray very fine grained sandstone laminae; base sharp.............. 0 5

(561 1)

104. Sandstone, raediura-light-gray, very fine grained, silty, contains 
50 percent quartz, scattered dark and light mineral grains, 5 
percent medium-gray siltstone and shale laminae and beds, few coal 
laminae 4 ft 8 in. above base; base sharp........................ 15 7

(576 8)

105. Shale, medium- to raedium-dark-gray, silty, contains 5 percent
mediura-light-gray siltstone and fine-grained sandstone laminae,
abundant plant fragments, evenly bedded, fair fissility; base
grades............................................................ 23 4

(600 0)

106. Shale, medium-dark- to dark-gray, slightly calcareous in basal 
9 in., contains few siderite beds up to 0.5 in. thick, evenly 
bedded, fair fissility; base grades............................... 4 11

(604 11)

107. Siltstone, medium-gray, micaceous, slightly calcareous, few
plant fragments, thin-bedded, poor fissility; base grades......... 1 11

(606 10)

108. Shale, medium- to medium-dark-gray, slightly silty in basal 
1 ft 3 in., contains scattered siderite beds up to 0.5 in. 
thick; base sharp................................................. 7 6.5

(614 4.5)

109.- Shale, medium-gray, silty, evenly bedded; base grades abruptly.... 0 7.5
(615 0)

309



Unit 
Number Description

Thickness 
(Depth)

ft in.

110. Shale, medium- to medium-dark-gray, contain? scattered 
siderite beds up to 1 in. in diameter, even4y bedded, fair 
fissility; base grades.....................................

111. Shale, dark-gray to black, very carbonaceous;, contains few plant
fragments, poor fissility; base grades

112. Underclay, medium-gray, mottled brownish-gr; 
top 3 in., abundant rootlets, poor fissilit}

113.

114.

Siltstone, medium- to medium-dark-gray, finely micaceous, 
slightly sandy in basal 6 in.; base grades abruptly......

Sandstone, medium-light-gray, very fine grained, silty, micaceous, 
contains 40 percent quartz, 10 percent medium-gray siltstone
laminae, cross-laminated, thin-bedded; base

y, very silty in 
; base grades....

4 
(619

0 
(619

2 
(621

2 
(623

sharp, 2 
(626

115.

116.

Siltstone, medium- to medium-dark-gray, contjains 5 percent light- 
gray very fine grained silty sandstone lamirjae, thin-bedded, fair 
fissility; base grades abruptly................................... 0

(627

Sandstone, medium- light-gray, fine-grainedJ micaceous, contains 
45 percent quartz, abundant dark mineral grains; 5 percent dark- 
gray siltstone laminae, increasing to 50 percent 1 ft 2 in. above 
base; cross-laminated, thin-bedded; base shdrp.................... 3

(631

117. Shale, dark-gray, slightly silty, finely micaceous, fair fissility;
base sharp

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

0 
(631

micaceous, contains
50 percent quartz, abundant dark mineral grains, thin-bedded; base 
sharp..........................................................

119. percentSiltstone, medium-dark-gray, contains 20
gray very fine grained sandstone laminae, thin
grades abruptly..........................

120. Sandstone, medium-light-gray, fine-grained,
60 percent quartz, scattered dark mineral grains; 5 percent dark- 
gray siltstone laminae, increasing to 20 percent from 2 ft to 2 ft
3 in. below top and in basal 4 in.; thin- tc

medium-light- 
-bedded; base

(631

0 
(631

micaceous, contains

thick-bedded, 5 
(637

0 
0)

6.5 
6.5)

0 
6.5)

3.5 
10)

10 
8)

7 
3)

11 
2)

2 
4)

2.5 
6.5)

3.5 
10)

10 
8)
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Unit Thickness 
Number____________________Description______________________________(Depth)

ft in.

121. Sandstone, light-gray, medium-grained, micaceous, contains 65
percent quartz; few medium-gray siltstone laminae, increasing to
10 percent in basal 3 ft 5 in.; scattered feldspar and dark
mineral grains, abundant coal laminae and clasts in basal 3 ft
5 in., thick-bedded; base sharp................................... 22 9

(660 5)

122. Shale, medium-dark- to dark-gray, contains 5 percent light-gray 
very fine grained sandstone laminae, scattered siderite beds, 
evenly bedded, fair fissility..................................... 6 8

(667 1)

123. Coal, Splash Dam (?) coal bed (thickness- 1 ft 7 in.)

123a. Coal, canneloid, impure............................... 1 4.5
(668 5.5)

123b. Coal, impure, few thin vitrain bands.................. 0 2.5
(668 8)

124. Underclay, medium-gray, contains few coal laminae, abundant
rootlets; base grades............................................. 0 10

(669 6)

125. Siltstone, medium-gray, micaceous, contains 5 percent light-gray 
very fine grained sandstone laminae and beds in top 4 in., thin- 
bedded, poor fissility; base grades............................... 2 1

(671 7)

126. Shale, medium-gray, silty in basal 5 in., contains 10 percent 
light-gray very fine grained sandstone laminae and beds up to 
1.5 in. thick, few coal laminae from 9 in. to 1 ft below top, 
5 percent medium-gray siltstone laminae, evenly bedded, fair 
fissility......................................................... 8 5

(680 0)

127. Sandstone, light- to medium-light-gray, very fine grained, 
slightly micaceous, contains 50 percent quartz, 40 percent 
dark-gray shale laminae and beds, cross-laminated, thin and 
lenticularly bedded; base grades.................................. 3 2

(683 2)

128. Shale, medium-dark-gray, contains 5 percent medium-light-gray 
very fine grained sandstone laminae, evenly bedded, fair 
fissility; base grades............................................ 0 6

(683 8)

129. Sandstone, medium-light-gray, very fine grained, contains 40 
percent quartz, 20 percent dark-gray shale laminae, cross- 
laminated, thin-bedded; base grades............................... 0 5

(684 1)
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Unit 
Number Description

130. Shale, dark-gray to black, very carbonaceou 
basal 6 in. , contains 0.5 in. canneloid sha 
below top, few pyritized plant stems 4 ft 6 
rootlets, evenly bedded, fair fissility; ba

131. Sandstone, medium- to medium-dark-gray, ver 
grained, silty, micaceous, contains 50 perc 
percent dark-gray siltstone and shale lamin

132. Siltstone, medium-dark-gray , micaceous, car 
15 percent light-gray very fine grained san 
slightly burrowed, thin- to thick-bedded; b

133. Shale, dark-gray, carbonaceous, slightly si 
mediura-dark-gray siltstone and light-gray v 
sandstone laminae, evenly bedded, fair fiss

134. Shale, black, very carbonaceous, contains f 
to 1 in. thick, evenly bedded, fissile.....

135. Coal, Upper Banner coal bed, bright attritu

136. Underclay, raedium-dark-gray, carbonaceous i
T*f*r*fldt"G* Vl^l G £k CTT*a/loG

137. Sandstone, light-gray, very fine- to fine-g 
contains 45 percent quartz, 40 percent medi 
shale laminae, cross-laminated, thin- bedded

138. Shale, medium-gray, contains 10 percent lig 
grained sandstone laminae, evenly bedded; b

139. Sandstone, light- to medium-light-gray, ver 
contains 40 percent quartz, few rootlets, t
nO ̂1 ft O (\ * F^ £) G O fTl* O /  O G

140. Shale, medium-gray, silty, contains 20 perc 
siltstone and very fine grained sandstone 1
V>oco <TT"Ar1*»o

512

Thickness 
(Depth)

ft in.

i, very silty in 
.e bed 1 ft. 11 in. 
in. below top, few
JO CTY*i>HoG ts n

(696 9)

T fine to fine- 
snt quartz, 25 
ie and beds , 
....................... 8 3

(705 0)

jonaceous, contains 
Is tone laminae,
3G£k£TT*£)HoG / A.

(712 4)

Lty, contains 5 percent 
2ry fine grained 
Llity.................. 7 10

(720 2)

2W siderite beds up 
....................... 9 2

(729 4)

s, few thin vitrain 
....................... 2 9

(732 1)

i top 6 in. , few 
....................... 1 6

(733 7)

rained, micaceous, 
um-dark-gray silty
 HaGQGV>aT"T^ 1 S

(735 0) 

ht-gray very fine
3 G O clli>T*1^ 0 7

(735 7)

y fine grained, 
hin and unevenly 
...................... 0 7

(736 2)

ent light-gray 
aminae, evenly bedded; 
....................... 2 4

(738 6)



Unit Thickness
Number__________________________Description______________________________(Depth)

ft in.

141. Sandstone, light-gray, fine-grained, contains 50 percent
quartz, 5 percent medium-gray siltstone and shale laminae,
thin-bedded; base grades.......................................... 0 4

(738 10)

142. Shale, medium-gray, silty, contains 25 percent light-gray 
siltstone and very fine grained sandstone laminae, evenly 
bedded; base grades abruptly...................................... 0 9

(739 7)

143. Sandstone, light-gray, fine-grained, micaceous, contains 50 
percent quartz, 10 percent medium-gray shale and siltstone 
laminae, few coal laminae, thin-bedded; base sharp................ 0 10

(740 5)

144. Shale, medium-gray, contains few light-gray siltstone laminae
in basal 2 in., evenly bedded, fair fissility; base grades........ 0 8

(741 1)

145. Sandstone, light-gray, fine-grained, micaceous, contains 50
percent quartz, 10 percent discontinuous medium-gray siltstone
laminae; base sharp............................................... 0 5

(741 6)

146. Shale, medium-dark-gray, silty in top 6 in., contains few
siderite beds, evenly bedded; base grades......................... 3 0

(744 6)

147. Coal, impure, canneloid........................................... 0 10
(745 4)

148. Shale, medium-gray, contains 10 percent light-gray very fine 
grained sandstone laminae, few siderite beds, evenly bedded; 
base grades abruptly............................................. 1 1

(746 5)

149. Sandstone, light- to medium-light-gray, very fine grained,
contains 45 percent quartz, thin-bedded; base grades abruptly..... 0 5

(746 10)

150. Shale, medium-gray, contains 30 percent light-gray siltstone 
and very fine grained sandstone laminae, evenly bedded; base 
sharp............................................................. 0 11

(747 9)

151. Sandstone, light-gray, very fine grained, micaceous, silty, 
contains 40 percent quartz, 15 percent medium-gray siltstone 
laminae, cross-laminated, thin-bedded............................. 6 2

(753 11)

513



Unit 
Number Description

Thickness 
(Depth)

ft in.

152. Sandstone, light-gray, fine-grained, micaceous, contains 
50 percent quartz, 5 percent medium-gray siltstone laminae, 
thin-bedded; base sharp........................................... 0

1 (754

153.

154.

155.

Shale, medium-dark-gray, evenly bedded, fissiile, 

Coal, bright attritus.....................

i

Underclay, medium-gray, contains abundant rootlets, few root 
slicks; base grades.........................................

156. Siltstone, medium-gray, micaceous, sandy, faintly bedded; base
sharp

157.

158. Shale, raediura-dark-gray, silty, evenly bedded, fair fissility;
base grades

159.

160.

161.

162.

Shale, mediura-dark-gray, contains few siderjLte beds, evenly 
bedded, fair fissility; base grades.........................

163. Coal, bright attritus, few thin vitrain bands

164. Underclay, medium-dark-gray, slightly carbonaceous, contains few
coal laminae in top 2 in., few rootlets; base sharp............... 3

(766

165. Sandstone, light-gray, fine-grained, micaceous, contains 60 
percent quartz, thin-bedded; base sharp...

514

0 
(754

0 
(754

0 
(755

(756

Sandstone, light- to raedium-light-gray, very fine grained, 
micaceous, contains 45 percent quartz, 25 percent medium-gray 
siltstone laminae; base grades.................................... 2

(758

0 
(758

Sandstone, raedium-light-gray, fine-grained, micaceous, contains
45 percent quartz; base sharp..................................... 1

(760

1 
(762

Shale, dark-gray to black, very carbonaceous, contains few
siderite beds, evenly bedded, fair fissility..................... 0

(763

Coal, impure, contains scattered dark-gray shale laminae.......... 0
(763

0 
(763

0 
(766

6 
5)

0.25 
5.25)

1.25 
6.5)

11.5 
6)

10 
4)

4 
8)

3 
11)

4 
3)

11 
2)

10 
0)

1 
1)

1.5 
2.5)

0 
2.5)

7.5 
10)



Unit Thickness 
Number__________________________Description________________________(Depth)

ft in.

166. Siltstone, medium-gray, finely micaceous, faintly bedded, poor
fissility......................................................... 0 5

(767 3)

167. Sandstone, light-gray, very fine to fine-grained, micaceous,
contains 50 percent quartz, thin-bedded........................... 1 7

(768 10)

168. Siltstone, medium-gray, micaceous, faintly bedded, poor fissility;
base sharp........................................................ 0 3

(769 1)

169. Sandstone, light-gray, very fine to fine-grained, contains 45
percent quartz, 15 percent medium-gray siltstone laminae, cross- 
laminated , thin-bedded; base grades............................... 2 2

(771 3)

170. Sandstone, medium-light-gray, very fine grained, silty, contains
40 percent quartz, few plant fragments; base sharp................ 1 1

(772 4)

171. Sandstone, light-gray, very fine to fine-grained, micaceous, 
contains 45 percent quartz, 10 percent medium-gray siltstone 
laminae; base grades ............................................ 1 6

(773 10)

172. Siltstone, medium-gray, thin-bedded, poor fissility; base
sharp............................................................. 0 2.5

(774 0.5)

173. Sandstone, light-gray, very fine to fine-grained, micaceous, 
contains 45 percent quartz, 20 percent dark-gray silty shale 
laminae, small scale slump structures from 1 ft 3 in. to 
1 ft 9 in. below top, cross-laminated, thin-bedded; base 
sharp.......................................................... 2 4.5

(776 5)

174. Siltstone, raedium-dark-gray, micaceous, contains 10 percent
light-gray very fine grained sandstone beds, thin-bedded; base
sharp............................................................. 1 4

(777 9)

175. Sandstone, medium-light-gray, fine- to medium-grained, micaceous,
contains 60 percent quartz, abundant dark and light mineral grains, 
thick-bedded; base sharp and uneven................................ 2 9

(780 6)

176. Siltstone, medium-gray, micaceous, contains 5 percent medium- 
light-gray very fine grained sandstone laminae, thin-bedded; 
base sharp........................................................ 0 9

(781 3)

315



Unit 
Number Description

Thickness 
(Depth)

177

178

180,

181

182,

183,

184

.185

186

Sandstone, light-gray, medium-grained, micaceous, contains 60 
percent quartz, abundant dark and light mineral grains, 
scattered medium-gray shale clasts from 2 ir}. to 3 in. below 
top, thick-bedded to massive; base grades....................

Sandstone, light-gray, medium- to coarse- 
contains 65 percent quartz, 10 percent 
and green mineral grains..............

grained 
feldspar,

micaceous, 
scattered dark

179. Shale, medium-gray, silty; base sharp,

Sandstone, light-gray, coarse-grained, micaceous, contains 65 
percent quartz, 10 percent feldspar, scattered dark and green
mineral grains, few small medium-dark-gray s
1 ft 8 in. to 2 ft 3 in. below top, abundant: coal laminae
from 2 ft 3 in. to 2 ft 4 in. and 4 ft 9 in.
top and in top 4 in.; abundant siderite, dark-gray shale, and

hale clasts from

to 5 ft below

coal clasts in basal 8 in.; thick-bedded to 
grades......................................

massive; base

Sandstone, light-gray, medium-grained, micaceous 
65 percent quartz, 10 percent feldspar, scattered 
grains, massive; base grades abruptly.....

contains 
dark mineral

Sandstone, light-gray, fine-grained, micaceous, contains 60 
percent quartz, abundant dark and light mineral grains; 
base grades................................................

Sandstone, light-gray, medium-grained, mica 
60 percent quartz, abundant dark and light 
scattered coal laminae in basal 4 ft; base

:eous, contains 
mineral grains, 
harp..........

grainedSandstone, light-gray, fine- to medium- 
contains 50 percent quartz, 10 percent dark 
siltstone laminae, thin and evenly bedded;

micaceous, 
gray carbonaceous 
aase grades abruptly,

Sandstone, mediura-light-gray, fine- to medium 
micaceous, contains 55 percent quartz, abundant 
mineral grains, thick-bedded to massive; ba

Shale, dark-gray, carbonaceous, evenly bedd 
base grades................................

516

ft

7 
(788

7 
(795

0 
(795

-grained,
dark and light 

e sharp and irregular,

fair fissility;

14 
(809

2 
(811

2 
(814

8 
(823

2 
(825

3 
(828

40 
(869

in.

2 
5)

5
10)

0.5 
10.5)

0 
10.5)

1 
11.5)

9.5 
9)

1)

0 
1)

2 
3)

11 
2)



Unit Thickness 
Number_________________________Description____________________________(Depth)

ft in.

187. Shale, raedium-dark-gray, contains few siderite beds, evenly
bedded, fair fissility base grades................................ 4 2

(873 4)

188. Shale, black, carbonaceous, fair fissility........................ 0 3
(873 7)

189. Sandstone, medium-light-gray, very fine grained, contains 40 
percent quartz, 30 percent dark-gray shale laminae, cross- 
laminated , thin-bedded; base grades............................... 0 8

(874 3)

190. Shale, medium-dark-gray, silty, contains 20 percent light-gray 
very fine grained sandstone laminae, evenly bedded; base grades 
abruptly.......................................................... 0 8

(874 11)

191. Sandstone, raedium-light-gray, very fine grained, contains 40 
percent quartz, 30 percent raedium-dark-gray shale laminae, 
evenly bedded; base sharp......................................... 2 3

(877 2)

192. Shale, raedium-dark-gray, contains 10 percent light-gray very
fine grained sandstone beds up to 2 in. thick, few plant fragments,
evenly bedded, fair fissility..................................... 8 1

(885 3)

193. Coal, Lower Banner coal bed, bright attritus...................... 1 2.5
(886 5.5)

194. Underclay, medium-gray, carbonaceous in top 1 in., abundant
rootlets; base grades............................................. 1 0

(887 5.5)

195. Sandstone, raedium-light-gray, very fine to fine-grained,
micaceous, contains 40 percent quartz, 10 percent medium-dark- 
gray shale laminae, thin-bedded; base grades...................... 0 4.5

(887 10)

196. Siltstone, raedium-dark-gray, contains few light-gray very fine
grained sandstone beds, thin-bedded, poor fissility; base sharp... 0 4

(888 2)

197. Sandstone, medium-light-gray, very fine to medium-grained
micaceous, contains 45 percent quartz, abundant dark and light
mineral grains, 15 percent raediura-dark-gray shale laminae;
base sharp........................................................ 2 4

(890 6)

198. Sandstone, raediura-light-gray, medium-grained, micaceous, contains
50 percent quartz, thick-bedded; base sharp....................... 2 3

(892 9)

51



Unit 
Number

199.

200.

201.

202.

203.

Description

Shale, dark-gray to black, carbonaceous, ev 
flssilitv. ........................... . ..

Shale, medium-gray, slightly silty, carbona
evenly bedded, fair fissility. .............

Siltstone, medium-light-gray, mottled brown
faintly bedded; base grades abruptly .......

Sandstone, light-gray, fine- to medium-grai
contains 50 percent quartz , abundant dark a
grains, thin- to thick-bedded; base sharp a

Sandstone, medium-gray, very fine to fine-g
contains 45 percent quartz; base sharp and

Thickness 
(Depth)

snly bedded, fair

zeous in basal 0.5 in.

ish-gray, few rootlets

ned, micaceous,
nd light mineral
nd irregular ...........

rained, micaceous,
uneven. ...............

ft 

0
(893

1
(894

»
0

(894

o
L*

(897

0
(897

in.

5)

0
5)

2
7)

9
4)

7
11)

204, Sandstone, light-gray, medium-grained, micaceous, contains 65 
percent quartz, abundant dark and light mineral grains, few
small-scale slump structures in top 7 in.,
shale clasts at base, thick-bedded to massive; base sharp and
uneven.

few medium-dark-gray

205,

(906

Sandstone, medium-light-gray, fine- to medium-grained, contains
50 percent quartz, thin- to thick-bedded; base grades............. 0

(907

i

206. Sandstone, medium-light-gray, medium-grained, micaceous, contains
65 percent quartz, abundant dark and light
scattered coal laminae from 1 ft 6 in. to 1 ft 8 in. below top, 
thick-bedded to massive; base grades.....

207

38 
(945

Sandstone, medium-light-gray, medium-graineid, contains 65 percent 
quartz, 20 percent coal laminae and beds uf|> to 0.25 in. thick, 
thin-bedded; base sharp................... * ....................... 0

(945

mineral grains,

208, Siltstone, medium-gray, micaceous, contains} 
light-gray fine-grained sandstone laminae, 
sharp.....................................

209, Sandstone, medium-light-gray, medium- to 
contains 65 percent quartz, scattered angu 
shale clasts, few siderite and coal clasts

318

coarse

10 percent medium- 
thin-bedded; base

0 
(946

-grained, 
ar medium-gray 
base grades abruptly.. 1

(947

5 
4)

8 
0)

8 
8)

2 
10)

4 
2)

4 
6)



Unit Thickness 
Number____________________Description________________________(Depth)

ft in.

210. Sandstone, medium-light-gray, very fine to fine-grained, 
micaceous, contains 40 percent quartz, 30 percent medium- 
dark-gray siltstone laminae, thin and evenly bedded............... 1 8

(949 2)

211. Sandstone, light- to medium-light-gray, fine- to medium-grained, 
micaceous, contains 60 percent quartz, scattered siderite clasts 
in basal 6 ft, abundant angular medium-dark-gray shale clasts 
in basal 2 ft, thick-bedded to massive; base grades.............. 12 5

(961 7)

212. Sandstone, medium-light-gray, fine- to medium-grained, contains
60 percent quartz, 5 percent medium-dark-gray shale laminae, thin- 
to thick-bedded; base grades...................................... 10 0

(971 7)

213. Sandstone, medium-light-gray, petroliferous and mottled
brownish-gray, fine- to medium-grained, contains 50 percent
quartz, thin-bedded; base sharp................................... 0 5

(972 0)

214. Sandstone, medium-light-gray, fine-grained, micaceous, contains 
50 percent quartz, few dark mineral grains, 5 percent medium- 
gray siltstone laminae, 0.25 in. siderite clast 10 in. below 
top, thin-bedded; base grades..................................... 16 9

(988 9)

215. Sandstone, medium-light-gray, fine- to medium-grained, micaceous, 
contains 50 percent quartz, scattered dark mineral grains, few 
medium-gray siltstone laminae, abundant medium-gray shale clasts 
from 7 in. to 10 in. below top, thin- to thick-bedded; base 
grades............................................................ 5 1

(993 10)

216. Sandstone, light-gray, fine- to medium-grained, micaceous, 
contains 60 percent quartz, scattered dark and light 
mineral grains, crossbedded, massive; base sharp.................. 1 11

(995 9)

217. Sandstone, medium-Igiht-gray, very fine- to fine-grained, 
contains 40 percent quartz, 30 percent dark-gray shale and 
siltstone laminae, thin-bedded.................................... 0 7

(996 4)

218. Sandstone, light-gray, fine- to medium-grained, micaceous,
contains 60 percent quartz, scattered dark and light mineral
grains, massive; base sharp....................................... 5 3

(1001 7)

219. Shale, black, silty, very carbonaceous, poor fissility; base
sharp............................................................. 0 6

(1002 1)

519



Unit 
Number Description

220.

221

222

223,

224,

225,

226,

227,

228,

Thickness 
(Depth)

ft in.

Sandstone, light-gray, fine- to medium-grained, micaceous, 
contains 65 percent quartz, scattered dark and light mineral
grains, abundant medium-dark-gray shale cla
and from 2 ft 6 in. to 3 ft 2 in, 
massive; base sharp..............

below top

Siltstone, medium-dark- to dark-gray, micac 
percent light-gray very fine grained sandst 
beds, cross-laminated, thin and evenly bedd

Sandstone, light-gray, very fine to fine-gr 
contains 60 percent quartz, scattered dark 
25 percent dark-gray siltstone laminae in t 
to 10 percent in basal 5 ft; thin- to thick

Sandstone, light-gray, fine-grained, micace 
percent quartz, scattered dark mineral grai 
siderite and medium-dark-gray shale clasts 
3 ft 6 in., 7 ft to 13 ft 6 in., 18 ft 6 in 
in. to 26 ft 6 in. below top and in basal 1

Shale, medium-dark-gray, contains 30 percen 
fine grained sandstone laminae, evenly bedd 
base grades abruptly.......................

;ts in top 9 in. 
thick-bedded to

4 
(1007

ous, contains 30 
me laminae and 
d; base grades.., 3

(1010

ined, micaceous, 
nineral grains; 
p 7 in., decreasing 
bedded; base grades... 9

(1020

)us, contains 65
is, abundant angular
rom 2 ft 6 in. to 
to 20 ft and 21 ft 6

ft 8 in.; base sharp. . 32 
(1052

light-gray very 
d, fissile;

1 
(1053

Sandstone, light-gray, fine-grained, contaihs 65 percent 
quartz, 5 percent dark-gray siltstone laminae, thin- to 
thick-bedded; base sharp................................

Coal, Kennedy coal bed, bright attritus, pyrite and gypsum on 
cleats, 0.75 in. pyrite lens 2.5 in. below

LOWER PENNSYLVAN1AN SERIES
Norton Formation

Sandstone, medium-light-gray, very fine to 
contaihs 60 percent quartz, abundant rootlets

Underclay, medium-dark-gray, silty in basal 
0.5 in. medium-light-gray fine-grained sand 
below top, scattered rootlets; base sharp

320

. 12 
(1065

top 1 
(1067

(cont.)

fine-grained, 
base sharp 0 

(1067

2 ft 6 in., contains 
stone lens 2 ft 9 in.

4 
(1072

11 
0)

3 
3)

11 
2)

0 
2)

5 
7)

3
10)

6 
4)

4 
8)

6 
2)



Unit Thickness 
Number__________________________Description________________________(Depth)

ft in.

229. Sandstone, light-gray, very fine grained, contains 60 percent 
quartz, 20 percent medium-gray siltstone laminae, thin-bedded; 
base sharp........................................................ 0 2.5

(1072 4.5)

230. Siltstone, medium-dark-gray, micaceous, contains 30 percent 
light-gray very fine grained sandstone laminae in basal 1 ft 
2 in., thin- to poorly bedded, poor fissility; base grades........ 2 8.5

(1075 1)

231. Sandstone, light-gray, fine-grained, very micaceous, contains 
60 percent quartz, scattered dark mineral grains, scattered 
medium-dark-gray shale clasts from 3 ft to 4 ft below top, thin- 
to thick-bedded, few contorted beds in top 1 ft; base grades...... 5 0

(1080 1)

232. Sandstone, light-gray, fine-grained, micaceous, contains 65
percent quartz, scattered dark-gray carbonaceous shale laminae
from 2 ft 6 in. to 4 ft 8 in. below top, few dark mineral grains,
thin- to thick-bedded; base sharp................................. 7 5

(1087 6)

233. Shale, medium-dark-gray, silty in top 3 in., evenly bedded,
fissile; base grades abruptly..................................... 0 7

(1088 1)

234. Shale, black, carbonaceous, fair fissility........................ 0 8
(1088 9)

235. Underclay, medium-gray, silty in basal 8 in., few rootlets........ 1 1
(1089 10)

236. Shale, medium-dark-gray, silty, contains 25 percent light-gray
very fine grained sandstone laminae and beds, few plant fragments,
evenly bedded, fair fissility..................................... 13 0

(1102 10)

Lee Formation 
Naese Sandstone Member

237. Sandstone, very light to light-gray, fine- to medium-grained, 
micaceous, contains 55 percent quartz, scattered dark and 
light mineral grains, 10 percent medium-gray discontinuous 
siltstone laminae, thin- to thick-bedded; base grades............. 17 8

(1120 6)

238. Sandstone, very light to light-gray, medium-grained, micaceous, 
contains 65 percent quartz, scattered feldspar and dark mineral 
grains, massive; base grades...................................... 3 10

(1124 4)



Unit 
Number Description

239. Sandstone, very light gray, medium-grained, 
quartz, few scattered dark and green mineral 
few coalified plant fragments, massive; base

contains 90 percent 
grains, few stylolites, 
grades..............

240. Sandstone, very light to light-gray, medium- 
contains 90 percent quartz, few scattered da 
grains, scattered well rounded white quartz

to coarse-grained, 
rk and green mineral 
pebbles becoming

abundant in basal 8 in., few stylolites, crossbedded, massive; 
base grades................................

241 Sandstone, very light gray, medium-grained, uicaceous, contains 
90 percent quartz, 5 percent dark-gray carbonaceous siltstone 
laminae, crossbedded; base sharp...........

242, Sandstone, very light gray, medium- to coarse-grained, contains 
90 percent quartz, scattered dark and light mineral grains, 
massive; base sharp........................

Tongue of Norton Formation

Thickness
(Depth) 

ft in.

. 21 
(1145

. 63 
(1209

1 
(1210

3 
(1213

243. Shale, dark-gray to black, very carbonaceous 
0.5 in., evenly bedded; fair fissility; base

244. Sandstone, medium-light-gray, very fine to fine-grained, silty,

, sandy in top 
grades....... 0 

(1214

contains 40 percent quartz, 30 percent dark- 
thin-bedded ; base grades.................

gray shale laminae,

245,

0 
(1214

Shale, dark-gray to black, very carbonaceous, silty in basal
2 ft 2 in., evenly bedded, fair fissility; tjase grades............ 3

(1218

246. Sandstone, light-gray, fine-grained, contains 60 percent quartz,
20 percent dark-gray shale laminae and beds 
thick-bedded; base sharp...................

247

. 10 
(1229

Sandstone, light-gray, medium-grained, micaceous, contains 65 
percent quartz, scattered dark and light mirieral grains, thick- 
bedded; base sharp................................................ 2

(1231

up to 7 in. thick,

248. Shale, dark-gray, silty, evenly bedded, faiif fissility, 0 
(1231

2 
6)

7 
1)

4 
5)

4 
9)

10 
7)

4 
11)

6 
5)

7 
0)

0 
0)

1 
1)

Lee Formation 
Bee Rock Sandstone Member
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Unit Thickness 
Number__________________________Description______________________________(Depth)

ft in.
249. Sandstone, very light gray, medium-grained, contains 90

percent quartz, scattered well rounded white quartz pebbles
up to 0.25 in. in diameter, 5 percent dark-gray siltstone
laminae, few coal clasts at 16 ft 3 in., 22 ft and 28 ft
8 in. below top, few stylolites, crossbedded, thick-bedded
to massive; base sharp............................................ 43 6

(1274 7)

250. Shale, medium-gray, very silty contains 5 percent medium-light 
gray siltstone laminae, evenly bedded, fair fissility; base 
sharp............................................................. 2 4

(1276 11)

251. Sandstone, very light gray, medium-grained, contains 90 percent
quartz, 5 percent dark-gray carbonaceous shale laminae, scattered 
stylolites, crossbedded, massive; base grades...................... 9 6

(1286 5)

252. Sandstone, very light gray, medium- to coarse-grained, contains
90 percent quartz, abundant well rounded white quartz pebbles and
granules, 1 in. coal clast 2 ft 8 in. below top, few stylolites
massive; base grades.............................................. 30 3

(1316 8)

253. Sandstone, very light gray, very fine to medium-grained, contains 
90 percent quartz, few well rounded white quartz pebbles, cross- 
bedded , massive; base grades...................................... 13 0

(1329 8)

254. Sandstone, very light gray, very coarse grained, contains 90 
percent quartz, scattered white quartz pebbles and granules 
up to 0.5 in. in diameter, massive; base grades................... 6 0

(1335 8)

255. Sandstone, very light gray, very fine to fine-grained, contains 
90 percent quartz, few dark-gray carbonaceous shale laminae, 
thin-bedded; base sharp........................................... 3 3

(1338 11)

256. Sandstone, very light to light-gray, medium-grained, contains 
90 percent quartz, few coal and dark-gray shale clasts up to 
1.5 in. thick, conglomeratic with abundant white quartz pebbles, 
massive; base grades.............................................. 23 10

(1362 9)

257. Sandstone, light-gray, fine- to medium-grained, sparsely
micaceous, contains 65 percent quartz, few dark-gray carbonaceous 
shale laminae, scattered feldspar and dark mineral grains, thick- 
bedded ; base sharp................................................ 23 0

(1385 9)

323



Unit 
Number Description

Thickness 
(Depth)

ft in.
Lee Formation 
Hensley Member

258. Shale, medium-dark- to dark-gray, contains scattered siderite
beds up to 1 in. thick, few coal laminae in 
slickensided surfaces, fair fissility; base

259. Coal, Jawbone coal bed (thickness- 1 ft 9.75

basal 2 in., scattered
grades, . 13 

(1398

in.)

259a. Coal, mostly bright attritus,

259b. Shale, medium-gray, contains few discontinuous pyrite 
laminae............................

0 
(1398

0 
(1398

259c. Coal, bright attritus, scattered thin to thick vitrain
bands...................................................... 0

(1399

259d. Shale, medium-gray, 0 
(1399

259e. Coal, bright attritus, abundant thick vitrain bands, 
thin medium-gray shale lens 0.5 in. below top....... 1 

(1400

260. Underclay, medium-gray, very silty in basal
rootlets; base grades,

1 ft, abundant
3 

(1404

261. Siltstone, medium-gray, finely micaceous, few rootlets in top 
2 ft, poorly bedded, non-fissile; base grades abruptly........ 5 

(1409

262. Sandstone, medium-light-gray, very fine- to
contains 45 percent quartz, thin-bedded; basie grades

263. Sandstone, light-gray, fine-grained, micaceous, contains 50
percent quartz, few medium-dark-gray shale olasts in top 2 in., 
10 percent medium-gray siltstone laminae, thin-bedded; base 
grades....................................

264. Sandstone, light-gray, fine- to medium-grained, micaceous,
contains 50 percent quartz, abundant dark mineral grains, 10
percent medium-gray siltstone laminae from 
below top, thin- to thick-bedded; base sharp
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fine-grained, silty,
4 

(1414

6 
(1421

ft to 3 ft 4 in.
5 

(1426
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10)
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Unit Thickness 
Number________________________Description___________________________(Depth)

ft in.

265. Shale, medium-dark-gray, very silty, evenly bedded, poor
fissility; base grades............................................ 0 2

(1426 10)

266. Sandstone, medium-light-gray, very fine grained, silty, contains
40 percent quartz; base grades.................................... 0 6

(1427 4)

267. Sandstone, light-gray, fine- to medium-grained, micaceous,
contains 55 percent quartz, abundant dark mineral grains, few
angular medium-dark-gray shale clasts and coal laminae in basal
11 in............................................................. 11 8

(1439 0)

BOTTOM OF HOLE 
TOTAL DEPTH 1,439 ft
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GEOPHYSICAL LOG

Corehole: SW-10 Date: 1/24/83 State: Virginia County: Lee 

Quadrangle: Keokee, Va.-Ky. Latitude: 36°50'^7"N Longitude: 82°54'18"

Altitude: 2,080 ft Logged Depth: 1,439 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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Corehole: SW-10 continued
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Corehole; SW-10 continued
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Corehole: SW-10 continued
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Corehole: SW-10 continued
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Corehble: SW-10 continued
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Corehole: SW-10 continued
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Corehole: SW-10 continued
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Corehole: SW-10 continued
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DETAIL LOG

Corehole: SW-10 Logging Speed: 5 ft/min Time Constant: 1

Depth High Resolution Density 
(ft) -'(O-ASO counts per second) Q

  I T_ jt

 i-

EjE

154 H!Z!!SL _l-TlIIZ___i~". i _L^!

156

58

160

162

164

164.5

Int

_' _J-

Efcrfcrt
r&z



Corehole: SW-10 continued
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Corehole: SW-10 continued
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Corehole: SW-10 continued
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Corehole: SW-10 continued
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Corehole: SW-10 continued
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Corehole: sw-10 continued
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Corehole: SW-10 continued
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Corehole: SW-10 continued
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Corehole SW-L1

Location: Lee County; Keokee, Va.-Ky., 7.5 minut£ quadrangle; on Payne Branch
approximately 0.5 mi southeast of Signal, Va. Accessible by unimproved
road which extends southward from Stat e Route 625.

Coordinates: Latitude 36°49'23"N Longitude: 82°56'04"W

Altitude: 2,220 ft Drilled depth

Dip of strata: Mostly 15° from surface to depth 
at base of corehole.

Date drilled: November 30, 1982 to January 11, 1

1,160 ft

800 ft decreasing to 10'

983

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

Unit 
Number Description

1. 

2.

3. 

4.

5.

6.

Thickness 
(Depth)

ft 
LOWER PENNSYLVANIA^ SERIES

Lee Formatio 
Hens ley Memb<

Soil and weathered rock (casing set- no cor

Sandstone, light-gray, weathered brownish-g 
fine-grained, contains 60 percent quartz, f 
medium-gray siltstone laminae, thin-bedded;

Shale, medium-gray, weathered brownish-gray 
bedded ; base sharp .........................

Sandstone, light-gray, weathered brownish-g 
from 6 ft 2 in. to 6 ft 8 in. below top, fi 
60 percent quartz, few discontinuous medium 
laminae, thin-bedded; base grades. .........

Sandstone, very light gray, weathered brown 
2 in. to 3 ft 8 in. below top, fine- to med 
90 percent quartz, 5 percent discontinuous : 
laminae, few coal laminae from 2 in. to 5 i 
to thick-bedded ; base grades ...............

Sandstone, very light gray, weathered brown 
8 in. to 11 ft 7 in. below top, fine- to me 
90 percent quartz, abundant coal laminae fr 
1 in. and 4 ft 4 in. to 4 ft 9 in. below to 
bedded to massive; base grades .............

344

n 
sr

e recovered) ........... 15
(15

ray in top 3 in. , 
ew discontinuous
Vioo/3 chair*. ........... 0

(15

, silty, evenly 
....................... 0

(16

ray in top 3 ft and 
ne-grained, contains 
-gray siltstone 
....................... 6

(23

Lsh-gray from 3 ft 
Lum-grained, contains 
nedium-gray siltstone 
n. above base, thin- 
....................... 8

(31

Lsh-gray from 4 ft 
iium-grained, contains 
3m 2 ft 9 in. to 3 ft 
), crossbedded, thick - 
....................... 25

(56

in.

0 
0)

10 
10)

4 
2)

10 
0)

7 
7)

4 
11)



Unit Thickness 
Number______________________Description_________________________(Depth)

ft in.

7. Sandstone, very light gray, medium-grained, contains 90 percent 
quartz, few scattered dark mineral grains abundant coal laminae 
from 1 ft 5 in. to 1 ft 6 in. below top, crossbedded, thick- 
bedded to massive; base sharp..................................... 3 10

(60 9)

8. Shale, medium-gray, micaceous, silty, evenly bedded, fair fissility
base sharp;....................................................... 0 7

(61 4)

9. Sandstone, light-gray, fine-grained, micaceous, contains 65
percent quartz, few coal and discontinuous medium-gray siltstone
laminae, thin-bedded; base grades abruptly........................ 1 4

(62 8)

10. Sandstone, very light gray, weathered brownish-gray in basal 1 in., 
contains 65 percent quartz, scattered dark mineral grains, abundant 
coal laminae in top 1 ft, thick-bedded; base sharp................ 3 3

(65 11)

11. Shale, medium-gray, evenly bedded, fair fissility; base sharp..... 0 1
(66 0)

12. Sandstone, very light gray, weathered brownish-gray, fine- to 
medium-grained, contains 65 percent quartz, thick-bedded; base 
grades............................................................ 3 11

(69 11)

13. Sandstone, light-gray, fine-grained, contains 65 percent quartz,
few coal laminae, thin-bedded; base grades........................ 2 6

(72 5)

14. Sandstone, very light gray, fine- to medium-grained, contains
65 percent quartz, abundant medium-dark-gray shale clasts up to
0.5 in. in diameter in basal 3 ft 3 in., thick-bedded to massive;
base grades....................................................... 6 9

(79 2)

15. Sandstone, very light gray, weathered brownish-gray from 1 ft 10 
in. to 7 ft 6 in. below top, medium-grained, contains 90 percent 
quartz, few scattered dark mineral grains, abundant coal laminae 
in basal 3 ft, crossbedded, massive; base grades.................. 15 5

(94 7)

16. Sandstone, white to very light gray, fine- to medium-grained,
contains 90 percent quartz, few scattered medium-gray siltstone
laminae, abundant coal laminae from 5 ft 5 in. to 7 ft 2 in.
below top, crossbedded, massive; base grades...................... 19 9

(114 4)
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Unit 
Number Description

Thickness 
(Depth)

17

18

19

20.

22.

23.

24.

25.

26.

ft

Sandstone, white to very light gray, medium- to coarse-grained, 
contains 90 percent quartz, few scattered dark mineral grains, 
scattered coal laminae from 8 ft to 13 ft below top, few well
rounded quartz granules and small dark-gray 
1 ft, crossbedded, massive; base grades....

Sandstone, white to very light gray, medium- 
contains 90 percent quartz, few scattered dark 
few coal laminae and dark-gray shale clasts 
few stylolites, massive; base sharp........

grainedSandstone, light-gray, fine- to medium- 
percent quartz, few small medium-dark-gray 
2 in., thick-bedded to massive; base grades

shale clasts in basal
17 

(132

to coarse-grained,
mineral grains, 

in basal 4 in.,

contains 65 
shale clasts in top

4 
(136

1 
(137

Sandstone, white to very light gray, fine- to medium-grained, 
contains 90 percent quartz, few scattered dajrk mineral grains, 
1 in. coal clast 3 ft 8 in. below top, few dark-gray micaceous 
shale laminae, thick-bedded to massive; base sharp............

21. Sandstone, light-gray, medium-grained, contains 65 percent
quartz, abundant contorted and pyritic coal 
in diameter, massive; base sharp...........

clasts up to 1 in.

(146

3 
(150

Shale, medium-dark-gray, contains 10 percent discontinuous light- 
gray very fine grained sandstone laminae, fe^w siderite beds up to 
0.25 in. thick at 8 in. below top, evenly bedded; base grades..... 1

(151

Shale, medium-dark-gray, contains 15 percent light-gray fine-grained 
sandstone laminae and beds, evenly bedded, few bioturbated beds, 
fair fissility; base sharp................

Sandstone, light-gray, fine- to medium-grained, contains 65 
percent quartz, abundant contorted coal clasts, thick-bedded; 
base sharp................................

Shale, medium-dark-gray, contains few siderite beds, evenly 
bedded, fair fissility; base grades.......

Shale, dark-gray to black, carbonaceous, evenly bedded, fair 
fissility.................................
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1 
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0 
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in.
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Unit Thickness 
Number_______________________Description__________________________(Depth)

ft in.

27. Shale, medium-dark-gray, contains 10 percent light-gray very fine 
grained sandstone laminae in basal 17 ft 8 in., scattered siderite 
bands in basal 12 ft 5 in., slightly burrowed, evenly bedded...... 19 5

(181 3)

28. Coal, Lee coal bed, dull to bright attritus, few thick vitrain
bands............................................................. 1 10.5

(183 1.5)

29. Underclay, raedium-dark-gray, silty, carbonaceous in top 1 in.,
abundant rootlets; base sharp..................................... 3 3.5

(186 5) 
Lee Formation 

Middlesboro Member

30. Sandstone, light-gray, fine- to medium-grained, contains 65
percent quartz, 10 percent medium gray siltstone laminae, few
rootlets in top 2 in., thin-bedded; base grades................... 2 4

(188 9)

31. Sandstone, very light gray, medium-grained, contains 90 percent 
quartz, few scattered coal laminae, crossbedded, thick-bedded to 
massive, few contorted beds in top 2 ft; base grades.............. 45 7

(234 4)

32. Sandstone, white to very light gray, medium- to coarse-grained, 
contains 90 percent quartz, few scattered well rounded white 
quartz pebbles up to 0.5 in. in diameter in top 10 ft, few 
scattered coal laminae and stylolites, massive; base grades....... 51 6

(285 10)

33. 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, 1 in. coal clast 13 ft below top>
massive; base grades. ............................................. 19 2

(305 0)

34. Sandstone, white to very light gray, medium-grained, contains
90 percent quartz, few scattered quartz granules and dark mineral
grains, abundant well rounded white quartz pebbles up to 0.5 in.
in diameter, scattered coal clasts in basal 7 ft 8 in., scattered
siderite clasts from 1 ft 6 in. to 3 ft 4 in. above base, few
stylolites, massive; base sharp................................... 35 8

(340 8)

35. Shale, dark-gray to black, carbonaceous, sandy in basal 2 ft 6 in., 
few siderite beds and nodules up to 2 in. thick, evenly bedded, 
very fissile; base grades......................................... 10 9

(351 5)
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Unit 
Number Description

Thickness 
(Depth)

ft in.

36. Shale, medium-dark- to dark-gray, carbonaceo 
6 in., contains 15 percent light-gray siltst 
grained sandstone laminae, evenly bedded, bu

is, sandy in top
e and very fine 

rrowed; base grades... 6
(357

37. carbonaceousShale, medium-dark- to dark-gray, very 
contains few siderite beds, few plant fragments 
base sharp.................................

at base, 
, evenly bedded;

38.

39.

Underclay, medium-gray, very silty, abundant 
slicks; base sharp........................

rootlets and root

3 
(360

5 
(366

verySandstone, medium-light- to medium-gray, 
sparsely micaceous, contains 50 percent quar 
siderite clasts, thick-bedded; base sharp an

fine to fine-grained, 
tz, abundant small 
d uneven.............. 2

(368

40.

41.

containsUnderclay, medium- to medium-dark-gray, 
fragments, abundant rootlets and root slicks

Sandstone, medium-light-gray, very fine to f 
contains 45 percent quartz, scattered medium 
clasts up to 2 in. in diameter; base sharp a

few coal 
; base grades 1 

(369

ine-grained, silty,
-dark-gray shale
nd uneven............. 1

(371

42.

43.

Shale, medium- to medium-dark-gray, few plan 
bedded, fair fissility; base sharp and uneven

t fragments, evenly

Sandstone, medium-light-gray, fine-grained, 
45 percent quartz, few medium-dark-gray shal 
sharp.....................................

silty, contains 
e clasts; base

44. Shale, medium- to medium-dark-gray, contains 
siltstone and very fine grained sandstone la 
beds, evenly bedded; base sharp and uneven

5 percent light-gray 
minae, few siderite

0 
(371

0 
(372

2
(374

45. Sandstone, medium-light-gray, very fine to 
micaceous, contains 45 percent quartz, 5 per 
and siltstone laminae, cross-laminated, this 
base sharp and uneven...................

fine-grained, finely 
cent dark-gray shale 
- to thick-bedded;

46. Shale, medium-dark-gray, silty, slightly carbonaceous, evenly 
bedded; base sharp........................

3 
(377

0 
(377

54S

5 
10)

0 
10)

7 
5)

1 
6)

5 
11)

1 
0)

11 
11)

3 
2)

6 
8)

1 
9)

1.5 
10.5)



Unit Thickness 
Number______________________Description__________________________(Depth)

ft in^

47. Sandstone, light- to medium-light-gray, very fine to fine-grained, 
contains 65 percent quartz, 15 percent dark-gray shale laminae and 
beds up to 0.25 in. thick; base sharp............................. 2 2.5

(380 1)

48. Shale, medium-dark- to dark-gray, carbonaceous, silty, evenly
bedded, fair fissility; base sharp and uneven..................... 0 3

(380 4)

49. Sandstone, light- to medium-light-gray, very fine grained,
contains 65 percent quartz, 5 percent dark-gray shale laminae and 
beds up to 1 in. thick, few small dark-gray shale clasts at base; 
base sharp........................................................ 1 5

(381 9)

50. Shale, medium-dark-gray, contains 10 percent medium-light-gray
siltstone laminae, few coal laminae at base, evenly bedded; base
sharp............................................................. 0 3.5

(382 0.5)

51. Sandstone, medium-light-gray, very fine grained, silty, contains 
45 percent quartz, 20 percent dark-gray shale laminae and beds, 
thin-bedded; base grades.......................................... 0 5.5

(382 6)

52. Shale, medium-dark-gray, silty, contains 10 percent light-gray
very fine grained sandstone laminae, evenly bedded................ 1 0.5

(383 6.5)

53. Shale, medium-dark-gray, slightly carbonaceous, contains few 
scattered siderite beds up to 0.75 in. thick, evenly bedded, 
very fissle; base sharp........................................... 3 0

(386 6.5)

54. Coal, Sewell (?) coal bed, mostly bright attritus, few pyritic
fusain laminae, impure in basal 1 in.............................. 0 8

(387 2.5)

55. Underclay, medium-gray, silty, contains few light-gray very fine
grained sandstone laminae from 4 in. to 2 in. above base, abundant 
rootlets.......................................................... 2 0

(389 2.5)

56. Sandstone, medium-light-gray, very fine grained, silty, contains
45 percent quartz, 5 percent dark-gray shale laminae, few rootlets
in top 1 ft 7 in., thin-bedded; base grades.... .................. 2 10

(392 0.5)

57. Shale, medium- to medium-dark-gray, evenly bedded, fair fissility;
base sharp........................................................ 0 2.5

(392 3)
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Unit
Number

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Description
Thickness
(Depth)

Sandstone, medium-light-gray, very fine grained, silty, contains
50 percent quartz, 5 percent dark-gray shale laminae, thin-bedded.

Sandstone, medium-gray, very fine grained, si
percent quartz, 40 percent dark-gray shale la

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

Ity, contains 45
minae , thin-bedded...

ontains 45 percent
quartz, 20 percent dark-gray carbonaceous shajle laminae, thin-
bedded. ......................................

Shale, medium-gray, sandy at base, evenly bed

Sandstone, medium-light-gray, very fine to fi
65 percent quartz, scattered coal and dark-gr
laminae, thin- to thick-bedded; base sharp...

Shale, medium- to medium-dark-gray, carbonace
percent light-gray siltstone and very fine gr
laminae, few coal laminae, evenly bedded; bas

Sandstone, medium-light-gray, very fine to fi
45 percent quartz, 20 percent dark-gray shale
2 in., cross-laminated, thin-bedded. .........

Siltstone, medium-gray, argillaceous, contain
very fine grained sandstone and dark-gray car
laminae , thin-bedded .........................

Sandstone, light- to medium-light-gray, very
grained, contains 65 percent quartz, thick-be

Shale, medium- to medium-dark-gray, very silt
percent light-gray siltstone and very fine gr
laminae, evenly bedded. ......................

Sandstone, light- to medium-light-gray, fine-
50 percent quartz, 30 percent dark-gray shale
scattered dark and light mineral grains, thir
\\ OCO G i 1! Q Y*ft
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ne-grained, contains
ay carbonaceous shale

ous , contains 40
ained sandstone
O C Vl a T"Ti

ne-grained, contains
laminae in top 1 ft

s few light-gray
bonaceous shale

fine to fine-
dded.................

y, contains 45
ained sandstone

grained, contains
laminae and beds ,

- to thick-bedded;

ft

2
(394

0
(394

2
(397

0
(398

0
(399

0
(400

2
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0
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0
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in.
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7
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8
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Unit Thickness 
Number_______________________Description__________________________(Depth)

ft in.

69. Sandstone, very light gray, fine- to medium-grained, contains 
90 percent quartz, few scattered dark mineral grains and 
dark-gray shale laminae, crossbedded, thick-bedded to massive; 
base grades....................................................... 32 4

(448 0)

70. Sandstone, white to very light-gray, fine- to medium-grained,
contains 90 percent quartz, scattered well rounded white quartz
pebbles, coal clasts and laminae, conglomeratic with abundant
well rounded quartz pebbles from 14 ft to 15 ft 6 in. and 35 ft
10 in. to 38 ft 3 in. below top, abundant siderite clasts from
22 ft 3 in. to 25 ft below top, thick-bedded to massive......... 52 0

(500 0)

71. Sandstone, mediura-light-gray, fine-grained, contains 65 percent 
quartz, few well rounded white quartz pebbles, abundant coal 
laminae and clasts, thin- to thick-bedded, base grades............ 10 0

(510 0)

72. Sandstone, white to very light gray, fine- to medium-grained,
contains 90 percent quartz, scattered well rounded white quartz 
pebbles up to 0.5 in. in diameter, few dark-gray siltstone laminae, 
few stylolites, crossbedded, thick-bedded to massive; base grades.. 15 0

(525 0)

73. Sandstone, white to very light gray, medium-grained, contains 
90 pejrcent quartz, few scattered dark mineral grains, few 
scattered well rounded white quartz pebbles, few stylolites, 
well sorted, thick-bedded to massive; base grades................. 9 10

(534 10)

74. Sandstone, white to very light gray, medium- to coarse-grained, 
contains 90 percent quartz, scattered well rounded white quartz 
pebbles up to 1 in. in diameter, crossbedded, massive; base 
grades............................................................ 15 7

(550 5)

75. Sandstone, white to 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, cross- 
bedded, massive; base grades...................................... 10 11

(561 4)

76. Sandstone, white to very light gray, medium- to coarse-grained, 
contains 90 percent quartz, few scattered dark mineral grains, 
few scattered well rounded white quartz pebbles in basal 3 ft, 
scattered stylolites, massive; base grades........................ 10 7

(571 11)

77. Sandstone, white to 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 
stylolites, massive; ]?ase grades.................................. 17 11

(589 10)
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Unit 
Number Description

Thickness
(Depth) 

ft in.

78. Sandstone, white, fine- to medium-grained, contains 90 percent 
quartz, very few dark mineral grains, few well rounded quartz
pebbles and granules in basal 1 ft, few style 
crossbedded, massive; base sharp...........

79. Coal, Little Raleigh coal bed, dull to bright attritus, pyritic,
contains 30 percent light-gray fine-grained s 
0.25 in. to 3 in. thick; base sharp..........

80. Underclay, mediura-dark-gray, abundant rootlet

lites, well sorted,

andstone beds from

s; base sharp

13 
(603

2 
(605

4 
(609

81. Sandstone, very light gray, fine-grained, contains 65 percent
quartz, thin-bedded............................................... 0

(610

82. Underclay, raedium-dark-gray, abundant rootletjs.................... 0
(610

83. Sandstone, medium-light-gray, fine-grained, micaceous, contains
50 percent quartz, thin-bedded; base sharp .................... 0

(611

84. Shale, black, carbonaceous, few rootlets, pocjrly bedded, poor
fissility......................................................... 0

(611

85. Underclay, medium-gray, few rootlets; base grfades

86. Sandstone, light- to raedium-light-gray, very
grained, micaceous, contains 40 percent quartz, 10 percent 
medium-gray siltstone laminae, thin-bedded; base sharp............ 0

(613

87. Shale, dark-gray, silty, evenly bedded; base

88. Sandstone, light- to mediura-light-gray, very
micaceous, contains 50 percent quartz, few medium-gray siltstone 
laminae; base sharp........................

percent light- 
beds , evenly

89. Shale, medium-dark- to dark-gray, contains 10 
gray very fine grained sandstone laminae and 
bedded, fair fissility; base grades abruptly,

90. Sandstone, light-gray, very fine to fine-grained, contains 40
percent quartz, thin-bedded; base sharp

352

1 
(612

fine to fine-

sharp, 0 
(614

fine to fine-grained,

(615

1 
(617

0 
(617

9
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11)

0 
11)

6 
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1 
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10)
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9)

6 
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Unit Thickness
Number_______________________Description__________________________(Depth)_ ___

91. Shale, medium-dark-gray, black and carbonaceous in basal 4 in., 
contains 20 percent light-gray siltstone and very fine grained 
sandstone laminae in top 1 ft 4 in., few siderite beds, evenly 
bedded, fair fissility; base sharp................................ 2 6

(619 11)

92. Sandstone, medium-light-gray, very fine to fine-grained, contains 
40 percent quartz, 1 in. siderite bed 1 ft 2 in. below top, abund­ 
ant medium-dark-gray shale clasts from 1 ft to 2 ft below top, 
thin- to thick-bedded; base sharp................................. 3 11

(623 10)

93. Shale, dark-gray, carbonaceous, contorted bedding; base sharp..... 0 2
(624 0)

94. Sandstone, medium-light-gray, very fine to fine-grained,
micaceous, contains 40 percent quartz, few scattered siderite
and dark-gray shale clasts; base sharp............................ 0 7

(624 7)

95. Shale, medium-dark-gray, contorted bedding; base sharp............ 0 1
(624 8)

96. Sandstone, medium-light-gray, very fine to fine-grained, contains
50 percent quartz, abundant angular medium-dark-gray shale clasts. 1 8

(626 4)

97. Sandstone, very light to light-gray, fine-grained, sparsely
micaceous, contains 65 percent quartz, scattered discontinuous 
medium-gray siltstone laminae, thick-bedded; base grades abruptly. 3 8

(630 0)

98. Sandstone, very light to light-gray, very fine to medium-grained, 
micaceous, contains 65 percent quartz, scattered dark mineral 
grains, few medium-gray siltstone laminae, thick-bedded to massive; 
base sharp....................................................... 10 1

(640 1)

99. Sandstone, very light gray, fine- to medium-grained, contains
90 percent quartz, scattered medium-gray siltstone laminae, few
scattered dark mineral grains, thick-bedded to massive; base
grades.....................................'....................... 17 8

(657 9)

100. Sandstone, very light gray, medium-grained, contains 90 percent
quartz, few scattered dark mineral grains, scattered well rounded
white quartz pebbles in basal 47 ft 4 in., 0.25 in. coal clast
2 ft below top, scattered stylolites, thick-bedded to massive;
base grades....................................................... 51 11

(709 8)
101. Sandstone, white to very light gray, medium- to coarse-grained, 

contains 90 percent quartz, few scattered well rounded white 
quartz pebbles and granules in basal 2 ft, few styolites, 
massive; base grades.............................................. 7 8

(717 4)
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Unit 
Number Description

Thickness
(Depth) 

ft in.

102. Sandstone, white to very light gray, coarse­ grained, contains
90 percent quartz, very conglomeratic with abundant well
rounded white quartz pebbles mostly 0.5 in. 
massive; base grades abruptly..............

Ln diameter,

103. Sandstone, white to very light gray, medium-
contains 90 percent quartz, scattered well rounded white quartz 
pebbles mostly 0.5 in. in diameter, scattered stylolites, massive; 
base grades................................

104

105

5 
(722

to coarse-grained,

28 
(750

Sandstone, white, medium-grained, contains 90 percent quartz,
few stylolites, thick-bedded to massive; base sharp............... 21

(772

Sandstone, light-gray, fine-grained, contains 60 percent quartz, 
5 percent discontinuous medium-gray siltstone laminae, thin-bedded; 
base grades....................................................... 5

(777

106 Sandstone, light-gray, very fine to fine-grained, micaceous, 
contains 50 percent quartz, 25 percent medium-dark-gray siltstone 
laminae; base grades .......................

107

108,

(781

Shale, medium-dark-gray, silty, contains 15 bercent light- 
gray very fine grained sandstone laminae, evenly bedded, fair 
fissility; base grades............................................ 4

(785

Shale, medium-dark-gray, slightly silty in tDp 1 ft 6 in.,
scattered siderite beds, evenly bedded, fissile; base grades...... 16

(802

109. Shale, dark-gray, carbonaceous, contains few

110,

111

112

113

Coal, mostly bright attritus................

Shale, black, very carbonaceous, very fissil 

Coal, mostly bright attritus................

Shale, dark-gray, carbonaceous..............

114. Shale, medium-gray, contains few plant fragra 
base grades..............................
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Unit Thickness 
Number_____________________Description______________________________(Depth)

ft in.

115. Shale, medium-gray, contains 20 percent light-gray very fine 
grained sandstone laminae, evenly bedded, fair fissility; 
base sharp........................................................ 1 2

(805 7)

116. Sandstone, light-gray, very fine to fine-grained, micaceous,
contains 40 percent quartz, 20 percent dark-gray shale laminae
in basal 1 ft, thin-bedded; base grades........................... 3 11

(809 6)

117. Shale, medium-dark-gray, micaceous, contains 40 percent light-gray
very fine grained sandstone laminae, evenly bedded; base sharp.... 1 11

(811 5)

118. Sandstone, light-gray, very fine grained, micaceous, contains 
40 percent quartz, 20 percent medium-gray siltstone laminae; 
base grades...................................................... 0 6

(811 11)

119. Shale, medium-dark-gray, silty, micaceous, contains 40 percent
light-gray very fine grained sandstone laminae, evenly bedded..... 2 4

(814 3)

120. Sandstone, light-gray, very fine grained, contains 40 percent
quartz, 20 percent medium-gray shale laminae, thin-bedded......... 2 1

(816 4)

121. Shale, medium-dark-gray, burrowed in top 6 in., evenly bedded,
fair fissility; base grades....................................... 3 0

(819 4)

122. Shale, dark-gray, carbonaceous, contains few coal laminae, fair
fissility......................................................... 0 7

(819 11)

123. Coal, mostly bright attritus, few thin vitrain bands.............. 0 1
(820 0)

124. Underclay, medium-gray, abundant rootlets; base grades abruptly... ' 4 2
(824 2)

125. Sandstone, light- to medium-light-gray, very fine to fine­ 
grained, micaceous, contains 50 percent quartz, thin- to thick- 
bedded ; base grades abruptly...................................... 9 6

(833 8)

126. Shale, medium-gray, silty, contains few plant fragments, few
coal laminae at base, poor fissility; base sharp.................. 0 6

(834 2)

355



Unit 
Number Description

Thickness 
(Depth)

127. Siltstone, medium-gray, micaceous, faintly bedded; base sharp,

128. Sandstone, light- to medium-light-gray, very fine to fine-grained,
contains 40 percent quartz, thin-bedded; base sharp............... 2

(837

129. Shale, medium-gray, silty, poor fissility;

ft in.

0 
(834

base sharp 0 
(838

130. Sandstone, light-gray, very fine to f ine-gr|ained, micaceous, 
contains 40 percent quartz; 1 in. medium-dajrk-gray shale beds 
at 9 in., 2 ft 1 in. and 3 ft 3 in. below t^p; thin-bedded;
base sharp, 2 

(840

131. Shale, medium-dark-gray, silty, contains 10
very fine grained sandstone laminae and beds, slightly burrowed, 
evenly bedded, poor fissility; base grades

132. Sandstone, light- to medium-light-gray, very fine to fine-grained, 
micaceous, contains 40 percent quartz, 30 percent dark-gray shale 
laminae and beds, thin-bedded.............

percent light-gray

(842

(848

133. Sandstone, very light gray, medium-grained, contains 65 percent
quartz, massive; base sharp....................................... 2

(850

134. Shale, medium-dark-gray, silty, contains 50 
fine grained sandstone laminae in top 6 in. 
evenly bedded, fair fissility; base grades.

135. Shale, dark-gray, carbonaceous, contains 20

136. Shale, medium-gray, evenly bedded, fair fissility............

137. Shale, black, carbonaceous, contains 10 percent coal laminae,
scattered pyrite nodules up to 1 in. in diameter

138. Coal, impure, contains 25 percent dark-gray

139. Shale, black, carbonaceous, contains 20 percent coal laminae, 
fair fissility............................

356
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Unit Thickness
Number_____________________________Description_________________________________(Depth)

ft in.

140. Underclay, medium-gray, abundant rootlets; base grades............ 3 1
(861 4)

141. Sandstone, light- to medium-light-gray, very fine to fine­ 
grained, micaceous, contains 40 percent quartz, 45 percent 
medium-dark-gray siltstone and shale beds from 5 in. to 
9 in. and 2 ft 6 in. to 3 ft below top; base grades............... 3 8

(865 0)

142. Sandstone, light-gray, medium-grained, micaceous, contains 
60 percent quartz, scattered dark mineral grains, scattered 
medium-dark-gray shale clasts in top 6 ft 4 in., crossbedded, 
thick-bedded to massive, contorted bedding from 10 in. to 
11 in. below top; base grades..................................... 12 7

(877 7)

143. Sandstone, very light gray, fine- to medium-grained, contains 
90 percent quartz, scattered well rounded white quartz pebbles 
in basal 38 ft 9 in., massive; base sharp......................... 50 7

(928 2)

144. Shale, medium-dark-gray, few slickenslided surfaces, evenly
bedded, fair fissility; base grades abruptly...................... 1 9

(929 11)

145. Sandstone, white to very light gray, medium-grained, contains 
90 percent quartz, few scattered well rounded white quartz 
pebbles, few dark mineral grains, few stylolites, abundant coal 
laminae, thick-bedded to massive; base sharp...................... 27 3

(957 2)

146. Coal, few thin vitrain bands, dull to bright attrital matrix...... 0 6
(957 8)

147. Coal, impure, contains 20 percent dark-gray shale laminae......... 0 3.5
(957 11.5)

148. Underclay, medium-gray, abundant rootlets; base grades............ 1 10.5
(959 10)

149. Shale, medium-gray, slightly silty, few rootlets, evenly bedded,
poor fissility; base grades....................................... 1 6

(961 4)

150. Siltstone, medium-gray, contains 20 percent light-gray very fine 
grained sandstone laminae in top 6 in., thin and evenly bedded; 
base grades...................................................... 1 7

(962 11)

151. Shale, medium-dark-gray, slightly silty, contains few plant
fragments, evenly bedded, fair fissility; base sharp.............. 4 10

(967 9)
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Unit 
Number Description

Thickness 
(Depth)

ft in.

152. Siltstone, medium-gray, sideritic in top 2 in., contains 10 
percent light-gray very fine grained sandstone laminae, few 
plant fragments; base grades...................................... 2 0

(969 9)

153. Shale, medium- to medium-dark-gray, silty la basal 5 in., 
abundant plant fragments, few siderite nodules 1 ft 4 in. 
above base, evenly bedded, poor fissility; base grades............ 3 3

(973 0)

154. Sandstone, medium-light-gray, very fine grained, micaceous,
contains 55 percent quartz, abundant dark mineral grains, thin- 
bedded ; base grades............................................... 0 4

(973 4)

155. Siltstone, medium-gray, finely micaceous, cpntains 10 percent 
light-gray very fine grained sandstone laminae, thin-bedded; 
base grades....................................................... 1 4

(974 8)

156. Sandstone, medium-light-gray, very fine grained, micaceous, 
contains 55 percent quartz, 25 percent dark-gray silty shale 
beds containing few plant fragments, thin- to thick-bedded; 
base sharp....................................................... 2 9

(977 5)

157. Shale, medium- to medium-dark-gray, containjs 10 percent medium- 
light-gray Siltstone laminae in top 2 in., evenly bedded, fair 
fissility; base grades abruptly................................... 10 4

(987 9)

158. Shale, medium-dark-gray, slightly silty, contains 15 percent 
light-gray Siltstone and very fine grained sandstone laminae 
and beds up to 1.5 in. thick, scattered plant fragments, 
evenly bedded, fair to poor fissility; base grades............... 6 1

(993 10)

159. Shale, medium-dark-gray, silty, contains 20 percent medium-light 
gray siltstone laminae from 1 ft 9 in. to 4 ft below top,
abundant plant fragments and pinnules, evenly bedded; base grades. 8 4

(1002 2)

160. Shale, dark-gray to black, carbonaceous, contains 5 percent
coal laminae, abundant plant fragments, evenly bedded, grades
to impure coal in basal 2 in...................................... 1 0

(1003 2)

161. Coal, Little Fire Creek coal bed (thickness- 4 ft 0.5 in.)

161a. Coal, thin to thick vitrain bands, bright attrital
matrix................................................ 3 1.5

(1006 3.5)
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Unit Thickness 
Number_____________________Description________________________(Depth)

ft in.

16Ib. Shale, black, carbonaceous................................. 0 0.5
(1006 4)

161c. Coal, thin vitrain bands, dull to bright attrital matrix.... 0 10.5
(1007 2.5)

162. Underclay, medium-gray, sandy from 1 ft 11 in. to 2 ft 3 in.
below top and in basal 5 in., abundant rootlets; base grades...... 4 3.5

(1011 6)

163. Siltstone, medium-gray, contains 10 percent light-gray very
fine grained sandstone laminae and beds, thin- to thick- bedded;
base sharp........................................................ 1 9

(1013 3)

164. Sandstone, light-gray, very fine to fine-grained, contains 
65 percent quartz, 25 percent medium-gray siltstone beds 
in basal 8 in., thin- to thick-bedded............................. 1 0

(1014 3)

165. Shale, medium-gray, silty, scattered plant fragments and
siderite beds, evenly bedded, fair fissility; base grades......... 1 2

(1015 5)

166. Silstone, medium-gray, finely micaceous, contains 10 percent 
light-gray very fine grained sandstone laminae, thin-bedded; 
base sharp........................................................ 1 7

(1017 0)

167. Sandstone, white to very light gray, medium-grained, contains 
90 percent quartz, very conglomeratic with abundant well 
rounded white quartz pebbles, scattered quartz granules, few 
stylolites, massive; base sharp and uneven........................ 19 8

(1036 8)

168. Conglomerate, very light gray, contains abundant well
rounded white quartz pebbles up to 1.25 in. in diameter,
medium- to coarse-grained quartzose sandstone matrix, massive..... 6 5

(1043 1)

169. Sandstone, very light gray, medium- to coarse-grained, contains 
90 percent quartz, few scattered quartz pebbles up to 0.75 in. 
in diameter, few scattered dark mineral grains, few coal laminae, 
scattered stylolites, massive; base grades........................ 16 5

(1059 6)

170. Conglomerate, very light gray, contains abundant well rounded 
white to dark-gray quartz pebbles, medium-grained quartzose 
sandstone matrix, massive; base grades........................... 10 8

(1070 2)
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Unit 
Number Description

Thickness 
(Depth)

171

172,

173

174

175

176

177

178

179

Sandstone, very light gray, medium-grained, 
quartz, abundant angular shale clasts up tc 
8 ft 7 in., scattered well rounded white 
siderite clasts up to 1.5 in. in diameter, 
and uneven............................

contains 90 percent 
8 in. thick in basal 

quartz pebbles, and 
massive; base sharp

Sandstone, very light gray, fine-grained, 
quartz, few stylolites, thick-bedded; base

contains 90 percent 
grades............

Sandstone, light-brownish-gray, yellowish-; 
very fine to fine-grained, calcareous,

gray in basal 4 in.,
90 percent quartz. 3 

(1087
cont ains

Sandstone, light-gray, very fine to fine-; 
65 percent quartz, 5 percent medium-dark-] 
abundant angular dark-gray shale, coal and 
abundant well rounded white quartz pebbles 
diameter in basal 1 ft, thin-bedded; base

grained

containsSandstone, light-gray, fine-grained,
10 percent dark-gray shale laminae and beds
siderite clasts up to 0.25 in. in diamter,

containsSandstone, light-gray, fine-grained, 
quartz, 5 percent dark-gray shale laminae e. 
1.5 in. thick, few scattered siderite clasts 
bedded; base grades...............

. 11 
(1081

2 
(1084

contains
gray shale laminae; 

siderite clasts; 
up to 0.5 in. in 
sharp............. 3 

(1091

50 percent quartz, 
, few scattered 
thin-bedded.......... 8 

(1100

65 percent 
nd beds up to 

mostly thick-
6 

(1107

Sandstone, very light to light-gray, fine-drained, contains 
90 percent quartz, 5 percent dark-gray shale laminae; few 
siderite clasts, quartz pebbles, and quartz granules from 
2 ft 4 in. to 3 ft below top; mostly thick-bedded; base 
grades................................... 5 

(1112

Sandstone, white to very light gray, medium-grained, contains 
90 percent quartz, few well rounded white quartz pebbles from 
5 ft to 5 ft 5 in. below top; abundant well rounded white 
quartz pebbles, siderite, coal, and dark-gray shale clasts up 
to 1 in. in diameter in basal 1 ft; crossbeidded, massive; base 
sharp....................................

Pocahontas Formation

Siltstone, medium- to medium-dark-gray, 
base sharp.............................

micaceous, thin-bedded;
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Unit Thickness 
Number_______________________Description___________________________(Depth)

ft in.

180. Shale, medium-gray, evenly bedded, fair fissility; base sharp..... 1 2
(1125 11)

181. Sandstone, light-gray, very fine grained, silty, contains 45 
percent quartz, 20 percent medium-dark-gray shale lamainae, 
cross-laminated, thin and lenticularly bedded; base grades....... 3 6

(1129 5)

182. Siltstone, medium-gray, contains well preserved plant pinnules
and fragments; base sharp......................................... 0 3

(1129 8)

183. Shale, medium-gray, silty in top 4 in., contains well preserved
plant pinnules and fragments, evenly bedded; base sharp............ 1 10

(1131 6)

184. Shale, black, carbonaceous, contains 30 percent coal laminae...... 0 1
(1131 7)

185. Coal, Pocahontas No. 1 coal bed, thin to thick vitrain bands, bright
attrital matrix, few pyrite nodules............................... 1 0

(1132 7)

186. Underclay, medium- to medium-dark-gray, slightly silty, very
carbonaceous in top 2 in., abundant rootlets; base grades......... 2 0

(1134 7)

187. Siltstone, medium-gray, sandy in basal 1 ft, thin- to thick- 
bedded, poor fissility; base grades............................... 2 10

(1137 5)

188. Shale, medium-dark-gray, silty, contains few plant fragments,
fair fissility; base grades....................................... 1 0

(1138 5)

189. Siltstone, medium- to medium-dark-gray, contains few plant
fragments; base grades abruptly.................................. 0 8

(1139 1)

190. Sandstone, medium-light-gray, very fine to fine-grained, very
silty, contains 40 percent quartz, thin-bedded.................... 0 11

(1140 0)

191. Shale, medium-gray, silty, contains abundant siderite nodules
in basal 4 in., poor fissility................................... 0 8

(1140 8)

192. Siltstone, medium- to medium-dark-gray, contains 10 percent 
light-gray very fine grained sandstone laminae, few siderite 
nodules in top 2 in............................................... 1 9

(1142 5)
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Unit 
Number Description

Thickness 
(Depth)

193.

ft in,

Sandstone, light-gray, medium-grained, contains 65 percent quartz, 
scattered dark mineral grains, abundant angular greenish-gray 
shale clasts from 1 ft 2 in. to 2 ft 2 in. tyelow top, abundant 
siderite and greenish-gray shale clasts in tiasal 4 ft 6 in. , 3 in. 
medium-gray siltstone clast 1 ft 6 in. abov^ base.. .............. 7 

(1149
4 
9)

UPPER MISSISSIPPI^
Bluestone Formation 

Red Member

194. Shale, greenish-gray, silty from 2 ft 2 in. 
6 ft to 7 ft below top, abundant limestone 
3 in. to 6 ft below top, evenly bedded, poor 
grades..................................

195.

7 
(1157

Sandstone, light-greenish-gray, very fine grained, micaceous, 
silty, calcareous, contains 40 percent quartz, cross-laminated, 
thin-bedded; base grades abruptly................................. 0

(1158

SERIES

to 3 ft 3 in. and 
nodules from 3 ft 

fissility; base

196. Shale, greenish-gray, silty, evenly bedded, fair fissility; 
base sharp.................................

197. Sandstone, light-greenish-gray, very fine grained, very silty,
micaceous, contains 45 percent quartz, cross 
and unevenly bedded.........................

-laminated, thin

BOTTOM OF HOLE 
TOTAL DEPTH 1,160 ft
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Corehole: SW-11 continued
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Corehole: SW-11 continued
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Corehole: SW-11 continued
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Corehole: SW-11 continued
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Corehole: SW-11 continued
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Corehole: SW-11 continued
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DETAIL LOG

Corehole: SW-11 Logging Speed: 5 ft/min Time Constant: 1

Resolut IonDepth High
(ft) (0-450 counts
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176

178
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