UNITED STATES DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

Description and correlation of core from
five deep drill holes in Carboniferous rocks

along the New River Gorge, West Virginia
by
T. W. Henry, K. J. Englund, P. L. Johnson,

P. C. Moryl, and J. F. Windolph, Jr.

Open-File Report 81-1339

This report is preliminary and has not
been reviewed for conformity with U.S.
Geological Survey editorial standards

and stratigraphic nomenclature.

1981

1) U.S. Bureau of Mines, Pittsburgh, PA



CONTENTS

Introductionoooooo.oooooo.ooooooooooooooo00...000000000000.0000..

Stratigraphy.oo.oo.ooooo.ooooo.oo.oo.oooo.ooou.oooooo..u.oo..ooo.

References cited..’..’.”.’.......’....’."...’.’...‘..’.’.’.....

Description of
Description of
Description of
Description of

Description of

Figure 1. Index map showing location of New River Gorge mineral-

core from corehole

core

core

core

core

from

from

from

from

corehole

corehole

corehole

corehole

ILL

NR-1-76.ooooooooooo.ooooooo.ooo

NR_2-76000oooooooooooooooooooao

NR-3_760ooooooo-ooooo-ooooooooo

NR_4_760000uo.oo.oooouo.ooooooo

NR_5_76.o.ou.oooo.ooouoo.oo.ooo

USTRATIONS

resources-assessment project, Raleigh, Fayette, and

Summers Counties, West Virginia, and locations of areas

ShOWﬁ in Figures 2-700oo.ooooooooo.oooooooooooooooo.oo

2-6. Maps showing locations of coreholes:

7. Generalized cross section showing correlation of core-
holes from the New River Gorge mineral-resource-assess—

NR_1_760000000000oooooooooooooooooooooooooooooo.oo

NR-2-7600000Oooooooobooooo-ooooooooooooooooooooooo

NR-3_76.................‘......................‘..

NR_4-760000000000ooooooooooooooooo.0.0.0000000.000

NR_5_76.oooooooooooooooooo.ooooooooooooooooooooo.o

ment project-oooooo.oootoooooooooo.oooooo.oo.oooooo.oo

Page

11
13
34
50
63

75



1

Introduction

This open-file report contains descriptive stratigraphic data from
five coreholes drilled during the summer and fall of 1976 by the U.S.

Army Corps of Engineersl for the U.S. Bureau of Mines and the U.S.
Geological Survey (USGS), who jointly conducted a mineral-resource appraisal
of the New River Gorge area in Fayette, Raleigh, and Summers Counties,

West Virginia. The results of this appraisal are presented in U.S.
Geological Survey Open-File Report 77-76 (Englund and others, 1977) and

in a summary of the U.S. Bureau of Mines coal~reserves and mining~feasi-
bility studies (Mory, Brocoum, and Beers, 1977).

The locations of the five coreholes are shown in Figures 1-6. The
stratigraphic intervals penetrated by the drilling are shown in Figure 7.
The coreholes were drilled into the coal-bearing strata primarily to
obtain information on the extent and thickness of coal resources remaining
within the New River Gorge study area, particularly in those areas where
data were lacking. A secondary consideration in site selection was to
locate the coreholes in areas where stratigraphic information was needed.
Thus, the location and projected depth of each of the holes were chosen
to delineate remaining coal resources within rocks of Pennsylvanian age
and to confirm stratigraphic correlations within the upper part of the

underlying rocks of the Mississippian System.

1Core of NQ size, 4.7 cm (1-7/8 in.) in diameter was bored with diamond
bits and recovered in 3.05-m (10 ft) segments by the wire-line method.
The holes were cement grouted upon completion of drilling.
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Stratigraphy

Corehole NR-1-76, located near the southwestern end of the study area

(fig. 2), began in quartzose sandstone in the upper part of the Raleigh

Sandstone Member of the New River Formation.

core are as follows:

The named coal beds in this

Coal Bed Unit Number Thickness

Little Raleigh 5 0.67 m (2.2 ft)
Beckley 16 0.43 m (1.4 ft)
Fire Creek 37 0.12 m (0.4 ft)
Little Fire Creek 42 0.15 m (0.5 ft)
Pocahontas No. 6 75 0.15 m (0.5 ft)
Pocahontas No. 3 99 0.76 m (2.5 ft)

(main bench)
The basal part of the New River Formation is represented by unit 58, and
the contact between the Pocahontas and the Bluestone Formations is at the
base of unit 162. The core was drilled 13.90 m (45.6 ft) into the
upper part of the Bluestone Formation (Upper Mississippian).

Corehole NR-2-76 (fig. 3) began just above the upper part of the
Raleigh Sandstone Member of the New River Formation. The position of the
Little Raleigh coal bed is represented by the carbonaceous shale of unit
18. The Fire Creek rider coal bed, which has a very limited distribution
within the study area, is represented by units 33 through 38, and the
Fire Creek coal bed (unit 41) is only 0.40 m (1.3 ft) thick in this
core. The Little Fire Creek coal bed is represented by unit 50, a thin,
interlaminated carbonaceous shale and impure coal. Unit 70 is the basal
unit in the New River Formation, and the Pocahontas No. 6 coal bed (unit
74), which is only 0.15 m (0.5 ft) thick, occurs only 1.37 m (4.5 ft)
below the top of the Pocahontas Formation. The Pocahontas No. 3 coal bed

is not present in this core. The base of the Pocahontas Formation is
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formed by unit 120, and the hole ends in the lower part of the Pride
Shale Member (units 141-150), which lies in the lower portion of the
Bluestone Formation.

Corehole NR-3-76 (fig. 4) began near the base of the Sewell coal bed
and was drilled through the remainder of the New River Formation (units
1-75), all of the Pocahontas Formation (units 76-94), and most of the
Bluestone Formation. The hole terminates in the lower part of the Pride
Shale Member (units 109 and 110). The Little Raleigh coal bed is represented
by unit 46 (0.09 m thick), the Fire Creek by a thin carbonaceous shale
containing impure coal (unit 60), and the Little Fire Creek by the 0.09-m
(0.3-ft) thick carbonaceous shale of unit 63.

Corehole NR-4-76 began on the abandoned strip bench of the Sewell
coal bed of the New River Formation (fig. 5). The Little Raleigh coal
bed (unit 31) is 0.40 m (1.3 ft) thick. The Fire Creek coal bed is
represented by unit 65, a carbonaceous shale interlaminated with impure
coal. The Pocahontas formation, units 80-98, is only 30.63 m (100.5 ft)
thick and contains no economically important coal beds. The corehole
ends in the lower part of the Pride Shale Member (units 106-108) of the
Bluestone Formation.

Corehole NR-5-76 starts a short distance below the Nuttall Sandstone
Member of the New River Formation (fig. 6) and was drilled through the
remainder of the New River Formation and into the lower part of the
Bluestone Formation, represented by units 105-123. The core terminates
in the lower part of the Pride Shale Member. The New River Formation
(units 1-104) rests directly on the Bluestone Formation in this core-
hole. The significant coal beds are as follows: Little Raleigh, unit

56, 0.61 m (2.0 ft) thick; Beckley, unit 68, 0.15 m (0.5 ft) thick;
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and the Fire Creek, unit 84, 0.98 m (3.2 ft) thick. The Little Fire
Creek coal bed is probably represented by unit 91, which is 0.37 m (1.2
ft) thick.
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Description of core from
corehole NR-1-76
Location: On Table Rock just northeast of Raleigh County Drag Strip in
abandoned rock quarry 0.3 km (0.2 mi) north-northeast of U.S.
Geological Survey triangulation station at fire tower on Round
Mountain (Little Beaver State Park) and 0.7 km (0.4 mi) south-
east of benchmark 2681 near Table Rock Church; southeastern

quadrant, Prince quadrangle, West Virginia (fig. 2).

Approximate coordinates: Latitude 37°46'50" N, Longitude 81°03'12" W
UM Grid: 4,181,290 m. N, 495,300 m. E

Altitude: 857.22 m (2,812.4 ft) Depth: 277.79 m (911.4 ft)

Drilled: Late July, early August 1976

Core description: T. W. Henry, J. F. Windolph, Jr., P. C. Mory,

K. J. Englund, and R. C. Warlow

Unit
Number Description Thickness Depth
in meters in meters
NEW RIVER FORMATION (part) (feet) (feet)
0. Surface material, chipped sandstone recovered.see... 0.70 0.70
(2.3) (2.3)
1. Sandstone, very light gray to white (upper part
stained pinkish orange), medium- to coarse-grained
(contains scattered granules in upper part, becomes
conglomeratic with quartz pebbles in lower part),
generally well-washed, containing scattered frosted
grains, quartzose with upper 0.82 m (2.7 ft) con-
taining 85-90 percent quartz and lower part 70 per-
cent quartz; contains scattered carbonaceous and
fossil wood fragments in lower part; base gradeS..... 1.71 2.41
(5.6) (7.9)

2. Sandstone, light-gray to very light gray, medium- to
coarse-grained (contains scattered quartz granules),
slightly micaceous, containing feldspar, dark grains,
and 65 percent quartz), moderately sorted; cross-—
laminated; base SharpPecccececececssssescsassssssasssccns
0.30 2.71
(1.0) (8.9)
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Unit Thickness
Number Description in meters

(feet)
3. Sandstone, weathered grayish—orange to dark-

yellowish-orange, fine-grained, silty, micaceous
(containing 65 percent quartz), highly friable,
cross—laminated [0.21 m (0.7 ft) core loss in clayey-
weathered sandstone]icececceecscessescssscesseacecnns

Shale, medium-gray to medium-light-gray, slightly
silty in lower half; upper 0.34 m (1.1 ft) weathered,
soft; lower half shows moderate fissility and silt-
stone laminae; scattered carbonaceous plant imprints
in lower part; base grades abruptly, [0.09 m (0.3 ft)
core loss, 0.43 m (1.4 ft) below toplececsceccsacsass

Coal, impure; 0.00-0.09 m (0.0-0.3 ft) brightly banded
coal with scattered pyritic fusain, thickly banded,
fragile, finely cleated; 0.09-0.49 m (0.3-1.6 ft)
underclay, yellowish-gray, containing scattered car-
bonaceous and vitrain laminae and rootlets; 0.49-

0.67 m (1.6-2.2 ft) dull and brightly banded coal with
interlaminated carbonaceous underclay; base grades

abruptly.0.00.0.0.Qoooqnnonoooaa...oa.onon-naoanonon.

Underclay, weathered yellowish-gray; lower half silty,
finely micaceous; [0.40 m (1.3 ft) core loss]; con-—
tains abundant rootlets; base gradeSeccececcecscecaes

Sandstone, light-gray to medium-light-gray, very fine
grained, silty, micaceous, containing 55 percent
quartz, thin- to medium-bedded, crossbedded, cross-
laminated, containing scattered silty beds to 0.09 m
(0.3 ft) thick and becoming more conspicuous downward;
base gradeS.cccccecscsscccsccccsacsasacsccccsascasanns

Sandstone, light-gray to medium-light-gray, very fine
to fine-grained, silty, micaceous, containing feldspar

and 45-50 percent quartz, thin-bedded, cross—-laminated;

contains abundant carbonaceous laminae; base sharp,

BVEeIle e ceeecececsctsstosctsctscsssscscasosssastosccsoscssoscsscascsase

Sandstone, very light gray, fine—- to medium-grained,
micaceous, containing 45-50 percent quartz; upper
part thin- to thick-bedded and massive below 6.25 m
(20.5 ft); crossbedded, cross—laminated, becoming
slightly silty in upper part; base sharpececcccsceces

0.43
(1.4)

1.62
(5.3)

0.67
(2.2)

1.13

(3.7)

2.01
(6.6)

3.96
(13.0)

10.85
(35.6)

Depth
in meters
(feet)

3.14
(10.3)

4.75
(15.6)

5.43
(17.8)

6.55

(21.5)

8.56
(28.1)

12.53
(41.1)

23.38
(76.7)
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Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
10. Shale, dark-gray to medium-dark-gray, slightly silty,
moderately fissile in upper part; contains 20 percent
very fine grained sandstone and siltstone laminae in
lower half and Neuropteris sp. fronds in middle and

upper parts of unit; base sharpesceccceccsssccsccscces 1.01 24.38
(3.3) (80.0)

11. Sandstone, light-gray to very light gray, medium- to
fine-grained, micaceous; contains dark and light
grains and 55 percent quartz; coal and shale clasts
scattered throughout; base gradeSeccecceesceccscssesees 0.34 24.72
(1.1 (81.1)

12. Sandstone, light-gray, fine- to medium-grained, con-
taining dark and light grains, micaceous, containing
55 percent quartz, scattered shale clasts and coal
spars, and few siderite clasts, thin- to thick-bedded,
cross—laminated; base sSharpecececccscccsccstcsccscensns 2.96 27.68
9.7) (90.8)

13. Shale, medium-dark-gray, silty, finely micaceous,
poorly fissile, containing 15 percent very fine
grained sandstone and siltstone laminae; base sharp.. 0.24 27.92
(0.8) (91.6)

l4. Sandstone, medium-light-gray to light-gray, fine- to
medium—-grained, becoming very fine grained in basal
0.24 m (0.8 ft), silty, micaceous, containing 55 per-
cent quartz, thin- to thick-bedded, containing scat-
tered shale, siderite, and coal-clasts throughout;
base gradeScececcccceccccccccccsoscssssccscscsccsccnss 5.88 33.80
(19.3) (110.9)
15. Shale, medium—-gray to medium-dark-gray, silty, con-
taining 10-15 percent very fine grained sandstone and
siltstone laminae and scattered siderite bands; basal
0.52 m (0.3 ft) containing scattered plant fronds; base
grades abruptlycececesscecsoccccscsesosssccccsscccncsss 6.07 39.87
(19.9) (130.8)

16. Coal, banded; thin to thick bright laminae (con-
taining scattered pyritic fusain), finely cleated,
fragile, core loss at base [0.06 m (0.2 ft)]eceeeenee 0.43 40.29
(1.4) (132.2)

17. OUnderclay, medium-gray, slightly silty, nonbedded,
containing rootlets...l.................l............ 0015 40.45
(0.5) (132.7)
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Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
18. Siltstone, medium-dark-gray; upper 0.61 m (2.0 ft)
argillaceous, micaceous, containing root penetrations,
becoming coarser downward with very fine grained sand-
stone from 0.37-0.49 m (1.2-1.6 ft) below top; basal
0.61 m (2.0 ft) containing 40 percent very fine
grained sandstone laminae; base grades.ececcssecccascs 0.61 41.06
(2.0) (134.7)
19. Shale, medium-dark-gray, moderate to poor fissility,
30 percent very fine grained sandstone laminae,
moderately bioturbated.ecseececcsesscscccscscscscsacenn 0.24 41.30
(0.8) (135.5)
20. Sandstone, medium-light-gray, very fine to fine-
grained, micaceous, generally calcareous, containing
dark and light grains, 45-55 percent quartz, thin- to
thick-bedded, cross—laminated; base gradesS.cseiecccecs 4.42 45.72
(14.5) (150.0)
21. Shale, medium-dark-gray to medium-gray, containing 10
percent very fine grained sandstone and siltstone
laminae in upper half and scattered siderite bands
throughout, poorly fissile; base grades abruptly..... 1.10 46.82
(3.6) (153.6)
22. Shale, dark-gray, slightly silty, carbonaceous in
upper 0.09 m (0.3 ft), containing 40 percent silt-
stone laminae from 1.43-3.14 m (4.7-10.3 ft);
moderate to good fissility; containing plant fronds
in 1OWer parteccccscecessscesascsnssccsosscssssssancssns 3.20 50.02
(10.5) (164.1)
23. Shale, dark-gray, carbonaceous, canneloid, fissile;
base grades abruptly ccceeesteccccacccsacsoscccannses 0.30 50.32
(1.0) (165.1)
24. Underclay, medium—-dark-gray, sandy, containing scat-
tered siderite grains and siderite-filled root molds
and root slicks throughout; base gradeSsesescceceascans 1.55 51.88
(5.1) (170.2)
25. Underclay, medium—gray to medium-light-gray; contain-
ing sand-sized siderite spherules and abundant root
slicks; base gradeSecccescescscccsscsssosesssassonans 0.24 52.12
(0.8) (171.0)
26. Shale, medium-dark-gray, slightly silty, moderately
to poorly fissile, containing siderite laminae up to
0.5 ecm (2 in.) thick in lower part; containing
Naiadites sp. 0.76 m (2.5 ft) below top; base grades 0.98 53.10
(3.2) (174.2)
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Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
27. Shale, medium-dark-gray to dark-gray, carbonaceous,
fissile; base Sharpecececscecccsscccccoscescssesceceee 0.09 53.19
(0.3) (174.5)

28. Siltstone, medium-gray to medium—-dark-gray; grading
downward to silty shale; containing plant fronds in
lower part; base grades abruptlyesseccecececccccsaans 1.07 54.25
(3.5) (178.0)

29. Shale, dark-gray and medium—light-gray; interbedded
silty shale and carbonaceous shale with scattered
vitrain bands; base grades abruptly.cceececcacees ceee 0.21 54.47
(0.7) (178.7)

30. Shale, medium-gray, silty, finely micaceous, poorly
fissile; containing siderite root-molds throughout;
becoming carbonaceous from 0.09-0.15 m (0.3-0.5 ft);
containing 60 percent very fine grained sandstone and
siltstone cross—laminae 0.88-1.19 m (2.9-3.9 ft) below
top; base gradeScececcccccaccsccasosccsscssassasnssssns 1.68 56.14
(5.5) (184.2)

31. Sandstone, medium-light-gray, very fine grained,
micaceous, containing 50 percent quartz; containing
scattered silty shale cross—laminae and grading down—
ward to siltstone with medium-dark-gray silty shale
laminae; base gradeS.iceeeecececceccccccteccscsccnncane 0.34 56.48
(1.1) (185.3)

32. Shale, medium-dark-gray, silty, finely micaceous,
poorly fissile; containing about 20 percent siltstone
laminae throughout, very fine grained sandstone from
1.58-1.65 m (5.2-5.4 ft), and subcarbonaceous medium-
dark-gray shale from 1.65-1.68 m (5.4-5.5 ft); base
Sharpeececcccecceccees P 1.71 58.19
(5.6)  (190.9)

33. Sandstone, medium-light-gray, fine-grained [becoming
very fine grained in upper 0.30 m (1.0 ft)], generally
calcareous, micaceous; containing dark and light
grains, siderite grains, and 55 percent quartz; thin-
to thick-bedded, cross-laminated; containing sideritic
laminae and siderite and shale clasts throughout; con-
taining scattered coaly laminae in basal 0.06 m
(0.2 ft); base sharp, undulatorYeececeecececocccccass 9.45 67.64
(31.0) (221.9)

34. Shale, medium-dark-gray, slightly silty, moderately
fissile to fissile; contains 10 percent siltstone
from 4.42-5.03 m (14.5-16.5 ft); carbonaceous zones
with abundant siderite bands from 6.22-6.55 m (20.4-
21.5 ft) and plant fragments and stems; base grades
AbTUPLlyeeececeeeeoocesasccceccccacsascsacecnscccasasas 6.64 74.28
(21.8) (243.7)
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Unit Thickness
Number Description in meters
(feet)
35. Shale, dark-gray, carbonaceous, fissile, containing

36.

37.

38.

39.

40.

41.

42.

43.

44,

few scattered siderite bands throughout; grades to

carbonaceous shale with abundant siderite bands from

4.63-5.39 m (15.2-17.7 ft); base gradeSeceecececcocsccs 6.04
(19.8)

Shale, medium-dark-gray to medium—-gray, moderately

fissile; contains scattered siderite bands throughout,

40 percent siltstone interlaminae from 0.30-2.35 m

(1.0-7.7 ft), 15 percent siltstone interlaminae in

lower part, and carbonaceous shale from 4.39-5.31 m

(14.4-19.4 ft); plant fragments in basal 0.15 m

(0e5 ft)eeeeecseoeeocsncccccanasossssscsssccnnnncsane 7.68
(25.2)

Coal, impure, dull, banded, containing thin vitrain
laminae; base grades abruptly.ccececccccccccecccccces 0.12
(0.4)

Underclay, soft; upper 0.06 m (0.2 ft) dark-gray,

carbonaceous, grading downward to medium-light-gray,

nonbedded underclay; contains root slicks and sand-

sized spherules; base gradeS.ecceccsccssscscscsccscsnnns 1.92
(6.3)

Shale, medium—-dark-gray, slightly silty, thinly

laminated, moderately fissile; contains root slicks

throughouteseeeescosceccsocsecsccccsscsccscscnssssssncne 1.49
(4.9)

Shale, medium—-dark-gray to dark-gray, subcarbonaceous,
moderately fissile to fissile; contains plant fronds. 2.01
(6.6)

Shale, medium—-dark-gray to dark-gray, carbonaceous,

SiltYQl..........'.'-..Qll...........'-....Q......l.. 0003

(0.1)

Coal, impure, interlaminated with carbonaceous shale;
base grades abl’.‘uptly..........-..........-....-...... 0015
(0.5)

Siltstone and shale; upper 2.77 m (9.1 ft) medium—

dark—-gray silty shale, grading downward to medium-

dark-gray siltstone and interlaminated silty shale;

basal 0.09 m (0.3 ft) carbonaceous shale; contains

rootlets in top 0.06 m (0e2 ft)eoesoeocccesccncnccsns 8.56
(28.1)

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

grained, silty, micaceous, containing scattered dark

opaque grains and 50 percent quartz; interlaminated

with 20 percent medium—dark-gray siltstone; base
BradeSeeeecescssseccecsosscccssossscssssssascssssosnsnnas 0.24

(0.8)

Depth
in meters
(feet)

80.31
(263.5)

88.00
(288.7)

88.12

(289.1)

90.04
(295.4)

91.53
(300.3)

93.54
(306.9)

93.57
(307.0)

93.73
(307.5)

102.29
(335.6)

102.53
(336.4)



Unit Thickness
Number Description in meters
(feet)
45. Siltstone, medium-gray to medium-dark-gray; contains

46.

47.

48.

49.

50.

51.

52.

53.

19

15 percent very fine grained sandstone in upper 0.18
m (0.6 ft), grading downward to argillaceous silt-
stone; base sharp, undulatoryeecececececcecsscssscsssns

Sandstone, light-gray, very fine grained, cross-
laminated, interlaminated with 30-40 percent medium—-
dark-gray argillaceous siltstone; base gradeSeesscess

Siltstone and shale: siltstone, medium-dark-gray,
finely micaceous, thinly laminated, interlaminated
with 20 percent very fine grained sandstone in upper
part, grading downward to medium-dark-gray silty
shale; lower contact sharp, undulatoryeceecececescecscecce

Sandstone, medium-light-gray, very fine grained,
silty, containing 45 percent quartz; interlaminated
with 10 percent medium—dark-gray siltstone in top

0.03 m (0.1 ft); grades to very fine grained sandstone
with 40 percent medium—-dark-gray siltstone laminae
from 0.03 m (0.1 ft) to 0.82 m (2.7 ft) and becomes
medium-dark—-gray silty shale in basal partecsecccccces

Siltstone, medium—-dark-gray, interlaminated with 40
percent very fine grained sandstone in top 0.52 m
(1.7 ft), grading downward to medium-dark-gray argil-
laceous siltstone with 30 percent very fine grained
silty sandstone interlaminae; base gradeS.cccececeecececs

Shale, medium-gray, silty, poorly fissile, fragile,
containing scattered root slicks; base grades.ececees

Shale, dark-gray to grayish-black, carbonaceous, con-
taining scattered vitrain laminae poorly fissile;
contains plant stems; base gradeS.cscesceccsceccscsss

Shale, dark-gray, slightly silty with scattered
vitrain laminae, non-fissile to poorly fissile, con-
taining scattered rootlets; base gradeSesceccescecsee

Siltstone and shale: siltstone, medium—gray to medium-

dark-gray, interlaminated with 30-50 percent highly
argillaceous siltstone, moderately to poorly fissile;
base sharp, even.l..l....0..................'.'Q.Q.'.

0.73
(2.4)

0.43
(1.4)

0.79
(2.6)

1.22
(4.0)

3.69
(12.1)

0.21
(0.7)

0.12
(0.4)

0.18
(0.6)

4.72
(15.5)

Depth
in meters
(feet)

103.27
(338.8)

103.69
(340.2)

104.49
(342.8)

105.70
(346.8)

109.39
(358.9)

109.61
(359.6)

109.73
(360.0)

109.91
(360.6)

114.64
(376.1)
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Unit
Number Description
54. Sandstone, light-gray, fine-grained, containing

55.

56.

57.

58.

scattered rounded siderite clasts; base sharp, even

Shale, medium-dark-gray, silty, cross—laminated; con-
tains interlaminae of scattered very fine grained
sandstone and siderite; base gradeSccsseescsccscccces

Siltstone and shale: siltstone, medium—-dark-gray,
micaceous, argillaceous, containing 40 percent
medium-dark-gray silty shale interlaminae, grading
downward to very fine grained, medium-dark-gray sand-
stone at base; base sharp, slightly undulatoryeeeeos.

Siltstone, medium—-dark-gray, argillaceous, grading
downward to very fine grained, medium—-gray sandstone;
base grades...............llll.....l.'....!..l.'.l...

Sandstone, medium-light-gray to light-gray, fine-
grained, cross-laminated; contains scattered coal
spars, coaly laminae, and rounded shale clasts in
basal 0.03 m (0.1 ft); base sharp, undulatory..ecsesee

POCAHONTAS FORMATION

59.

60.

61.

Shale, medium-dark-gray, slightly silty, micaceous,
moderately to poorly fissile, interlaminated with 5
percent siltstone and scattered very fine grained
sandstone in upper 1.98 m (6.5 ft), interlaminated
with 35 percent siltstone and scattered very fine
grained sandstone from 1.98-4.39 m (6.5-14.4 ft);
zone of dark-gray, carbonaceous, fissile shale from
7.04-7.13 m (23.1-23.4 ft) and medium~dark-gray to
dark-gray, slightly silty shale in lower part; base

8radeS.cceeseottccersarronsacasassassasasssrsnansea oo

Shale, very dark gray to grayish—black, carbonaceous
[highly carbonaceous from 2.10 m (6.9 ft) to base
with scattered vitrain laminae in basal 0.03 m (0.1
ft)], highly fissile; bears plant stems and pinnules
throughout; base gradeS.eseecccccessssccassssanase cee

Underclay, dark-gray at top becoming medium-gray and
silty downward; top clayey with abundant root slicks;
contains rootlets throughout; base gradesSeecececeseesss

Thickness
in meters
(feet)

0.09
(0.3)

2.41
(7.9)

0.15
(0.5)

0.15
(0.5)

1.28
(4.2)

10.0
(32.8)

2.38
(7.8)

0.34
(1.1)

Depth
in meters
(feet)

114.73
(376.4)

117.13
(384.3)

117.29
(384.8)

117.44
(385.3)

118.72
(389.5)

128.72
(422.3)

131.09
(430.1)

131.43
(431.2)



21

Unit Thickness Depth
Number Description in meters in meters

(feet) (feet)

62. Siltstone and sandstone: medium-dark-gray to medium—

gray, interlaminated, argillaceous siltstone to very

fine grained silty sandstone; bedding disrupted; base
BradeS.ecceeecesosesessccesssscscsssssassasssnsssssansss 1.71 133.14
(5.6) (436.8)

63. Shale, medium—-dark-gray to dark-gray, silty, carbo-

naceous from 0.09 m (0.3 ft) to base with scattered
vitrain laminae; contains plant StemSe.secececsccesassss 0.27 133.41
(0.9) (437.7)

64. Sandstone, medium-gray, very fine grained, silty,
thinly laminated, bioturbated; base grades abruptly.. 0.15 133.56
(0.5) (438.2)

65. Underclay, medium-gray to medium—light-gray [dark-
gray in basal 0.27 m (0.9 ft)]; poorly bedded to non-
bedded, generally nonfissile, containing scattered
vitrain laminae in lower part; base grades.eceeeecees 0.49 134.05
(1.6) (439.8)

66. Shale, medium—-gray to medium-dark-gray, slightly
silty, poor fissility, containing plant fragments;
base gradeS..ceceecesccccoscsssasssasssencsosasscsassas 2.80 136.86
(9.2) (449.0)

67. Sandstone, light-gray to very light gray, very fine

to fine-grained, thin-bedded, cross-laminated, con-

taining scattered laminae of silty medium-dark-gray
shale; base gradeS.ccceceesccccesssccscsascassossasnnnse 1.31 138.17
(4.3) (453.3)

68. Shale, medium-light-gray, silty, containing scattered
white phosphate(?) grains in upper 0.06 m (0.2 ft),
becoming slightly calcareous in upper part, poorly to
moderately fissile; base grades.ccececesceesscccessss 0.58 138.74
(1.9) (455.2)

69. Sandstone, very light gray, very fine-grained, cross-—
laminated, containing 30 percent dark-gray siltstone
interlaminae; base sharp, undulatoryeeeeeoeccscccoases 0.09 138.84
(0.3) (455.5)

70. Shale, dark-gray to medium—-dark-gray, poor to moderate
fissility; contains 10 percent argillaceous siltstone
laminae in upper half and siltstone and very fine
grained sandstone laminae in lower half; base sharp,
UNAULAtOTYeoeeeessssossssseecssesoscssssossssossacssscncs 0.64 139.48
(2.1) (457.6)



Unit Thickness
Number Description in meters
(feet)
71. Sandstone, very light gray, fine-grained, micaceous,
calcareous, containing dark and light grains and 45
percent quartz, cross—laminated; base sharp, undula-
tOrYeeeces tetetcctttrecessstetccensasaannnnse cescccecs 0.49
(1.6)

72.

73.

74,

75.

76.

77.

78.
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Shale, dark-gray in upper part becoming medium—-dark-
gray downward, slightly silty, moderately to poorly
fissile; contains plant fragments throughout; lower
contact gradationaleccecececceceessscrseccnosnsscsnnncns

Underclay, light-gray; lower one-half silty, nonbed-
ded, nonfissile; rootletSicesssecsscsecssscsscosnncas

Siltstone, medium-gray, thinly laminated, containing
disrupted bedding in upper part; base sharpeececesecess

Coal, banded (60 percent bright bands up to 2 mm
thick); containing scattered fusain with pyrite; lower
base gradeScecececccess e

Underclay, dark-gray at top becoming medium—-dark-gray
downward, carbonaceous, containing scattered coal lam-
inae in top 0.15 m (0.5 ft), becoming silty and
slightly sandy downward; base gradesS.ccccecececcccens

Shale, medium-gray to medium-dark-gray; unit inter-
laminated with 40 percent siltstone and very fine
grained sandstone with siderite laminae in top 4.54 m
(14.9 ft), becoming dark-gray, slightly silty, with
plant impressions from 4.54-6.95 m (14.9-22.8 ft),
silty, medium-dark-gray, interlaminated with 40 per-
cent siltstone and very fine grained sandstone from
6.95-7.89 m (22.8-25.9 ft), medium—-dark-gray silty
from 7.89-10.94 m (25.9-35.9 ft); dark-gray clay
shale from 10.94 m (35.9 ft) to base, and becoming
carbonaceous in lower 0.61 m (2.0 ft); base grades...

Underclay, dark-gray to grayish-black, carbonaceous;
basal 0.03 m (0.1 ft) silty; contains rootlets; base

grades........-....-...--.-...--....-....--.-.-......

2.16
(7.1)

0.06
(0.2)

0.18
(0.6)

0.15
(0.5)

0.27
(0.9)

13.41
(44.0)

0.15
(0.5)

Depth
in meters
(feet)

139.96
(459.2)

142.13

(466.3)

142.19
(466.5)

142.37
(467.1)

142.52
(467.6)

142.8
(468.5)

156.21
(512.5)

156.36
(513.0)
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Unit Thickness
Number Description in meters
(feet)
79. Underclay, medium—~dark-gray, silty, containing abun-
dant rootlets; base gradeSccescecececsecccsscssccscosns 0.27
(0.9)
80. Siltstone to very silty shale, medium—-dark-gray,
sandy in lower part, poorly fissile; contains dis-
rupted bedding throughout; basal 0.70 m (2.3 ft) con-
tains shale, phosphate, and siltstone clasts; base
sharp, UundulatorYeececessesescecscccssossososssesssonsos 3.11
(10.2)
81. Shale, medium—-dark-gray to dark-gray, slightly silty,
moderately to poorly fissile in upper part, containing
scattered ironstone laminae, grading downward to very
silty medium—gray shale at base; base grades.«eee.... 3.11
(10.2)
82. Siltstone, medium—~gray, interlaminated with medium-
dark-gray shale in upper part, grading downward to
silty light—-gray, very fine grained sandstone in basal
0.06 m (0.2 ft); base sharp, undulatoryecesecccceccess 0.30
(1.0)
83. Siltstone, medium-dark-gray, interlaminated with 30-50
percent medium—~dark-gray to dark-gray silty shale,
containing siderite laminae throughout; base grades.. 1.19
(3.9)
84. Shale, medium—-dark-gray, slightly silty, fissile to
moderately fissile, containing siderite laminae
throughout; base gradeSceecceccccscscscsccscsscccscans 1.55
(5.1)
85. Shale, dark-gray, carbonaceous, fissile; base grades. 0.09
(0.3)
86. Shale, dark—-gray to medium—-dark-gray, slightly silty,
partly carbonaceous, moderately fissile to fissile,
containing scattered siderite laminae and plant frag-
ments throughout; base gradeS.iececscecesssssssssscscnes 1.86
(6.1)
87. Underclay, dark-gray to grayish-black, carbonaceous,
containing abundant rootlets; base gradeSeecescsccses 0.15
(0.5)
88. Coal, impure, containing bright attrital bands up to
7 mm thick and scattered fusain bands with pyrite,
interlaminated with underclay; base gradeSssceccececcece 0.12

(0.4)

Depth
in meters
(feet)

156.64
(513.9)

159.75
(524.1)

162.85
(534.3)

163.16
(535.3)

164.35
(539.2)

165.90
(544.3)

165.99
(544.6)

167.85

(550.7)

168.01
(551.2)

168.13
(551.6)
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Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
89. Underclay, medium-dark-gray to dark-gray, nonbedded,
fragile, commonly containing rootlets; base grades... 0.40 168.52
(1.3) (552.9)

90. Shale, medium—dark-gray; becoming silty in upper part
with scattered siltstone bands and containing scat-
tered siderite laminae in lower 0.30 m (1.0 ft);
lower contact disrupted by drillingececececsccscecccns 1.37 169.90
(4.5) (557.4)

91. Coal, bright with impure, dull bands; disrupted by
drilling.ll..0.l"....0.....................0.'...I.. 0006 169.96
(0.2) (557.6)

92. Underclay, grayish-black in upper part, becoming
medium~gray downward; upper part carbonaceous, becom-
ing silty downward; rootlets common; base grades..... 0.61 170.57
(2.0) (559.6)

93. Siltstone, medium—-dark-gray to medium—-gray, slightly
sandy in middle part, shaley at top and base; base
sharp, UndulatorYesecesssccescosescssrscossssccsssscssss 0.52 171.08
(1.7) (561.3)

94. Sandstone, medium-light-gray becoming light-gray to

very light gray downward, fine— to medium—grained,

finely micaceous, containing scattered siderite grains

and 55 percent quartz, medium—- to thick-bedded, cross-

laminated, interlaminated with minor silty shale,

slightly calcareous from 10.27-13.35 m (33.1-43.8 ft);

basal 0.06 m (0.2 ft) contains shale clasts and coal

spars; base sharp, undulatoryeececececcescscceccecceees 15.30 186.39
(50.2) (611.5)

95. Sandstone, medium-light-gray to light-gray, fine— to
medium—~grained, containing scattered siltstone clasts
and siderite clasts and abundant, thin, irregular coal
laminae up to 2 cm thick throughout; base sharpees... 0.24 186.63
(0.8) (612.3)

96. Sandstone, light-gray, fine-grained, containing scat-
tered irregular cross—laminae of dark-gray silty
shale; base SharPeececcceccescesscssscsccasessssssssas 0.27 186.90
(0.9) (613.2)

97. Coal; upper 0.06 m (0.2 ft) banded coal with scattered
thin pyrite laminae, 70 percent dull attrital with
bright bands up to 2 mm thick; basal part impure coal;
base grades abruptlyeeecececececssccccsssossesssscssanons 0.06 186.96
(0.2) (613.4)



Unit Thickness
Number Description in meters
(feet)
98. Underclay, dark-gray in upper 0.09 m (0.3 ft) and in
basal 0.09 m (0.3 ft), remainder medium-dark-gray;
contains scattered siderite—filled root molds; base
23 o T L= - P P 0.91
(3.0)

99.

100.

101.

1020

103.

104.

105.

106.
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Coal, banded; upper part consists of 50 percent
bright, 50 percent dull coal and lower part 80 percent
bright, 20 percent dull coal; fusain laminae scat-
tered throughout with common pyrite; unit finely
cleated; basal 0.12 m (0.4 ft) fragile; base grades

abruptly.000.0.....--0----0‘0ooonoooo-ol-ouoooo-o‘u.o

Underclay and shale: underclay, dark-gray to medium-
dark-gray, grading downward to poorly fissile shale,
containing abundant plant fragments in lower part and
Lepidodendron impressions at base; base grades abruptly

Coal and shale: coal, impure, interlaminated with
dark—-gray to grayish-black carbonaceous shale; base

gradeS-.-oo......----o..--o.-..o--........--....-..-.

Underclay, medium—-dark-gray to dark—gray, very
slightly silty, nonbedded, nonfissile, well-indurated,
containing abundant rootlets; base grades abruptly...

Coal; upper 0.12 m (0.4 ft) fragile banded coal,
containing 80 percent bright bands with dull attrital
laminae about 4 mm thick and 2mm—thick pyrite laminae
0.03 m (0.1 ft) below top; basal part impure coal with
10 percent vitrain laminae up to 1 mm thick; base

grades....-.--..‘.o--.-.-.----..-.-.........-.--.-...

Underclay, medium-gray, slightly silty, becoming
shaley downward; lower contact grades abruptlyeeeeess

Underclay, medium—gray to medium-light-gray, sandy,
well-indurated, containing root penetrations; lower
contact grades..."..l..‘I.I..“.‘.I.Q.D..II..‘.‘...Q

Sandstone, siltstone, and shale: upper 0.34 m (1.1
ft) light-gray, very fine grained sandstone grading
downward to medium—-gray siltstone at 0.49 m (1.6 ft)
below top, becoming medium-dark-gray, silty shale in
lower part; base Sharpececesccccscccecssccssssocnsane

0.76
(2.5)

0.88
(2.9)

0.06
(0.2)

0.46
(1.5)

0.18
(0.6)

0.91
(3.0)

0.18
(0.6)

0.73
(2.4)

Depth
in meters
(feet)

187.88
(616.4)

188.64
(618.9)

189.53
(621.8)

189.59
(622.0)

190.04
(623.5)

190.23
(624.1)

191.14
(627.1)

191.32
(627.7)

192.05
(630.1)
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Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
107. Sandstone, light-gray to very light gray, medium-
grained; micaceous, containing abundant dark grains
and 55 percent quartz; becoming calcareous in lower
0.46 m (1.5 ft), thick-bedded; base sharpecessceccsses 1.19 193.24
(3.9) (634.0)

108. Siltstone and sandstone; unit 50 percent medium-light-
gray, very fine grained sandstone interlaminated with
medium-dark-gray siltstone; base sharpececcccsscceccces 0.06 193.30
(0.2) (634.2)

109. Sandstone, light-gray to very light gray, fine- to
medium-grained, micaceous, containing siderite grains
and 55 percent quartz, generally calcareous, medium-
to thin-bedded, cross-laminated, containing thin
coal laminae throughout; base sharp, evenecececeeceesss 7.89  201.17
(25.8) (660.0)

110. Coal, generally bright, containing dull, impure
interlaminaeeceeccecccsecccss T 0.03 201.20
(0.1) (660.1)

111. Underclay, dark-gray at top becoming medium-gray at
base, silty at top becoming sandy downward, containing
root penetrations throughout; base gradesececececcecss 0.12 201.32
(0.4) (660.5)

112. Sandstone, light-gray to very light gray, very fine
grained, silty, micaceous, containing 50 percent
quartz, generally calcareous; contains scattered
siderite cross—laminae throughout; base grades....... 0.76  202.08
(2.5) (663.0)

113. Sandstone, light-gray to very light gray, fine-grained
to very fine grained, micaceous, containing 50 percent
quartz, slightly calcareous in top 0.15 m (0.5 ft),
highly calcareous in basal 0.91 m (3.0 ft); thin-
bedded, cross-laminated, interlaminated with 20 per-
cent siltstone and scattered dark-gray shale from
3.54-5.27 m (11.6-17.3 ft), interlaminated with 30
percent dark-gray shale and 10 percent siltstone from
5.97-6.28 m (19.6-20.6 ft); base grades abruptly..... 9.14 211.23
(30.0) (693.0)

114. Sandstone, very light gray, fine-grained at top
becoming very fine grained, silty at base, inter-
laminated with 20-40 percent dark-gray shale; base
BradeSeeecceecccersascersesecsecscccscccscccncassonnans 1.83 213.06
(6.0) (699.0)
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Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
115. Shale, medium-dark-gray to dark-gray, highly silty,
poor to moderate fissility; base gradeS.cceececcccscss 2.47 215.52
(8.1) (707.1)
116. Siltstone, medium-light-gray to medium-dark gray,
sandy in part, shaley in part, cross-laminated
throughout; base gradeSececececscccccsccscas cecsccsnens 2.68 218.21
(8.8) (715.9)
117. Shale, dark-gray, silty, moderately to poorly fissile,
containing 5 percent siltstone laminae; base grades.. 0.34 218.54
(1.1) (717.0)
118. Siltstone and shale; interlaminated 50 percent light-
gray siltstone and 50 percent dark-gray shale; base
BradeSceceecescscecssccssassscassssoscssassassscccsans 0.15 218.69
(0.5) (717.5)
119. Shale, dark-gray to grayish-black, carbonaceous, con-
taining siderite laminae throughout, moderately
fissile to fissile, containing plant fragmentS.eee... 0.91  219.61
(3.0) (720.5)
120. Underclay, dark-gray to medium—dark-gray, partly
silty, nonbedded, containing rootlets throughout;
base SradeSccesccececcccecrocccsnsossssssossoscssnaas 1.92 221.53
(6.3) (726.8)
121. Shale, grayish-black, carbonaceous, moderately
fissile; base gradeSeceececcccsceecssccasssasscssssnas 0.27 221.80
(0.9) (727.7)
122. Underclay, grayish-black, carbonaceous with 10 percent
scattered coal laminae, containing root slicks and
rootlets; base grades abruptlyccesececcecccccsscsssccscns 0.18  221.99
(0.6) (728.3)
123. Coal, slightly impure, brightly banded, very fragile,
finely cleated; base grades abruptly..ceececcececssces 0.24  222.23
(0.8) (729.1)
124. Underclay, dark-gray to medium-dark-gray, containing
scattered vitrain laminae in upper 0.61 m (2.0 ft),
becoming soft from 0.85-1.34 m (2.8-4.4 ft), non-
bedded, containing root slicks and rootlets through-
out; base gradeS.iceceecctereccceccncccsesscccscsanas 1.40 223.63
(4.6) (733.7)
125. Shale, dark-gray at top becoming medium—-gray at base,
silty, sandy in lower part, poorly fissile, contain-
ing rootlets in upper 0.06 m (0.2 ft); base grades... 0.27 223.91
(0.9) (734.6)
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Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
126. Sandstone, medium-gray, fine- to medium-grained,
sandy, micaceous, containing 55 percent quartz; base
BradeSerecresecsesacccassssssssssssansssssassasssnnas 0.24  224.15
(0.8) (735.4)

127. Siltstone, medium-gray to medium-light-gray, sandy,
cross—-laminated, interlaminated with 20 percent dark-
gray silty shale; basal 0.15 m (0.5 ft) becomes
medium—-light-gray, fine-grained sandstone; base sharp. 0.37 224,52
(1.2) (736.6)

128. Shale and siltstone, medium—dark-gray to dark-gray:
unit silty shale interlaminated with 30 percent
sandy siltstone, cross-laminated, bioturbated, poorly
fissile to non-fissile; base gradeScecceececcccccncans 0.27  224.79
(0.9) (737.5)

129. Sandstone, very light gray, fine-grained, containing
scattered zones of medium-grained sandstone, thickly
laminated, cross—laminated; base sharpeecsceccecscecssa 0.06 224.85
(0.2) (737.7)

130. Shale, dark-gray, partly silty, fissile to poorly
fissile, containing ironstone laminae and bands
throughout and zone of 40 percent interlaminated
siltstone from 0.73-0.98 m (2.4-3.2 ft), burrowed,
containing plant impressions in lower part; base
BradeS.eeseeceetscssccrsecssesssscacccacscssassncansans 1.22 226.07
(4.0) (741.7)

131. Shale, grayish-black to black, carbonaceous, fissile
to finely fissile, containing siderite bands; base
grades abruptly.cceccccececsscsccscas cresecsescecsacanns 0.09 226.16
(0.3) (742.0)

132. Underclay, medium-gray, fragile, nonbedded, containing
rootlets and root slicks throughout; base grades..... 0.18 226.34
(0.6) (742.6)

133. Shale, medium-dark-gray to dark-gray, subcarbonaceous,
moderately fissile to fissile, containing scattered
rootlets in upper part; base grades abruptly.cceececese 0.24  226.59
(0.8) (743.4)

134. Underclay, medium-gray to medium-light-gray; very
slightly silty, nonbedded, fragile, containing root-
lets and root slicks throughout; base gradesS.ccececeeces 0.64 227.23
(2.1) (745.5)



Unit Thickness
Number Description in meters
(feet)
135. Shale, medium-dark-gray, silty, cross—laminated,
poorly fissile, containing 10 percent medium—-light-
gray siltstone and thin siderite laminae in lower
half; upper 0.61 m (2.0 ft) bears scattered root-
lets; base gradeS.iccscetcsscccccsscsocnstsscososssccccans 0.85
(2.8)
136. Siltstone, medium-gray, thinly laminated, burrowed,
containing 40 percent medium-light-gray, very fine
grained sandstone and 20 percent very silty medium-
dark-gray shale interlaminae; base grades.:ccesececcees 0.12
(0.4)
137. Shale, medium-dark-gray to dark-gray, highly silty,
poorly fissile, cross—-laminated; upper 0.06 m (0.2
ft) bioturbated; base gradeS.eceescecsccsccnsccacsscees 0.27
(0.9)
138. Sandstone, light-gray, very fine to fine-grained,
coarsely cross—laminated, containing 15 percent
medium—-dark-gray silty shale and siltstone inter-
laminae; base sharpecccceecccececccsccccsssccsascsccsans 0.34
(1.1)
139. Shale, medium—-dark-gray, silty, grading downward and
containing 20 percent interlaminae of medium-light-
gray siltstone in basal half; contains scattered
siderite laminae; base gradeS.:ceccesecstceeccccestnccss 0.21
(0.7)
140. Sandstone, medium-light-gray; very fine grained,
micaceous, containing 45 percent quartz, thinly
laminated, interlaminated with 50 percent medium-—
dark-gray siltstone and dark-gray silty shale, highly
bioturbated; lower 0.03 m (0.1 ft) becomes dark-gray
silty, carbonaceous shale; base gradesS.:sececsecscececsses 0.30
(1.0)
141. Underclay, medium-dark-gray, partly silty, becoming
sandy in lower 0.43 m (1.4 ft); upper part becomes
soft, fragile; containing penetrations throughout;
base gradeS.cececerttcectcccesccacccccsccctacsccccane 0.70
(2.3)
142. Sandstone, very light gray, fine—grained, finely
micaceous, containing 50 percent quartz, siderite
grains and 10 percent dark-gray shale laminae,
bioturbated; base gradeS.ccctcccecsccsccsrscessccccacas 0.24
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(0.8)

Depth
in meters
(feet)

228.08
(748.3)

228.20
(748.7)

228.48
(749.6)

228.81
(750.7)

229.03
(751.4)

229.33
(752.4)

230.03
(754.7)

230.28
(755.5)
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Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
143. Siltstone and shale, medium-gray to medium-light-
gray; unit thinly laminated with 20 percent very
fine grained sandstone interlaminae in top 0.30 m
(1.0 ft), grading downward to 40 percent dark-gray
silty shale interlaminated with siltstone at base;
unit bioturbated throughout with burrows filled
with very fine grained sandstone and siltstone,
becoming poorly fissile in lower part; base grades... 0.40 230.67
(1.3) (756.8)

144. Shale, medium-dark-gray to dark-gray, becoming silty
in upper half and subcarbonaceous in lower half;
poorly fissile, containing siderite laminae through-
out; base gradeSessceccesscsccessessesssasscsscsscass 0.52  231.19
(1.7) (758.5)

145. Underclay, medium-dark-gray, nonbedded, fragile, con-
taining rootlets throughout; base gradeSeeeeecsscscess 0.09 231.28
(0.3) (758.8)

146. Shale, dark-gray to grayish-black, carbonaceous,
moderately to poorly fissile, containing scattered
root penetrations; base gradeSccccecscecccccccccsanns 0.12 231.40
(0.4) (759.2)

147. Underclay, medium-gray at top becoming medium-light-
gray downward, very silty at base, becoming fragile
in upper 1.31 m (4.3 ft), containing abundant root-
lets throughout; [0.37 m (1.2 ft) core loss from
UNit]eesooassscecessessscosccocoaososassssasannssssne 3.29 234.70

(10.8) (770.0)

148. sSiltstone, medium-gray to medium-dark-gray, argil-
laceous, becoming very silty shale downward, contain-
ing scattered siderite bands in lower part, thickly
laminated, nonfissile to very poorly fissile; upper 0.3
m (1.0 ft) contains scattered root penetrations; base
Sharpecsceceeccososocsccccesssossasscsccsssssascsancnnsoss 2.41 237.10
(7.9) (777.9)

149. Sandstone, light-gray to very light gray, very fine
grained, containing siltstone and siderite clasts in
lower half, micaceous, containing scattered dark
opaque grains and siderite grains and 45-50 percent

quartz, cross—~laminated; base sharp, truncating...... 0.49 237.59
(1.6) (779.5)

150. Siltstone; medium-gray to medium—-light-gray, regular-—
ly laminated; contains siderite laminae throughout;
upper part contains few interlaminae dark-gray silty
shale, grading downward to very shaley siltstone with
20 percent dark-gray silty shale interlaminae in base;
base gradeScscescsscecccecsoessosccccccssessssssessess 1.95 239,54
(6.4) (785.9)
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Unit
Number Description
151. Shale, medium-gray, thinly laminated, fissile; base

152.

153.

154,

155.

156.

157.

158.

159.

160.

grades-c000o000000.00.oo00000Ococoooooolooootoo'o'ooo

Underclay, medium—-gray, very silty from 1.71-1.83 m
(5.6-6.0 ft); becoming soft and clayey in upper part;
contains rootlets and root slicks; base grades.eeecee

Underclay, medium-dark-gray, slightly silty, hard,
containing rootlets and root slicks; base grades.....

Siltstone, medium-light-gray, finely micaceous, poor-
ly bedded, non-fissile; base gradeSoouuoooooo'ooooooo

Thickness
in meters
(feet)

0.37
(1.2)

2.38
(7.8)

0.98
(3.2)

1.40
(4.6)

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

micaceous, contains 50 percent quartz, thin-bedded;
base grades'.......O.................................

Siltstone, medium-gray, finely micaceous, becoming
highly argillaceous downward; non—-fissile; basal 0.06
m (0.2 ft) contorted, irregular.cceecccsccssccccccsce

Sandstone, light-gray, very fine grained, silty, con-
taining 40 percent quartz, becoming siltstone in
basal 0.15 m (0.5 ft); base Sharp.'....'....'..C.....

Sandstone, light-gray, very fine grained, finely
micaceous, containing 40 percent quartz, interlami-
nated with 20 percent siltstone; basal 0.61 m (2.0
ft) contorted; base gradeSceescescesscoscssesscssscnas

Shale, medium-dark-gray, silty; containing disrupted
bedding; base Sharp...'...ﬂ.........‘.0....0....0...'

Sandstone, light-gray, fine- to medium-grained, con-
taining siderite grains and 55 percent quartz, mostly
thin-bedded, containing less than 5 percent siltstone
and shale interlaminae, containing abundant shale
clasts and coal spars; lower beds contorted.sessssess

0.21
(0.7)

0.46
(1.5)

0.43
(1.4)

1.40

(4.6)

0.24
(0.8)

6.52
(21.4)

Depth
in meters
(feet)

239.91
(787.1)

242.29
(794.9)

243.26
(798.1)

244 .66
(802.7)

244,88
(803.4)

245.33
(804.9)

245,76
(806.3)

247.16

(810.9)

247.41
(811.7)

253.93
(833.1)
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Unit Thickness
Number Description in meters
(feet)
161. Sandstone, light-gray, fine- to medium-grained,
micaceous, containing siderite grains and 50 percent
quartz; generally thin-bedded, evenly bedded, con-
taining 5 percent siltstone and shale laminae; base
BradeSececcecccseosssossosssacssessccsaccsesssssccascnns 3.44
(11.3)

162.

Sandstone, light-gray, medium-grained, containing
scattered coarse-grained lenses; micaceous, containing
65 percent quartz; bears scattered coaly laminae and
angular shale clasts; base sharpecceccecceceeces csevsnaa

BLUESTONE FORMATION (part)

163.

164.

165.

166.

167.

168.

169.

Siltstone and mudstone, light-greenish—gray with
minor grayish-red mottling, non-calcareous, nonbed-
ded, containing siderite spherules and concretions in
basal 0.06 m (0.2 ft); base sharp, irregular.eeecescecee

Sandstone, light-greenish-gray, fine-grained, cal-
careous, micaceous, containing scattered siderite
grains and 50 percent quartz; thin-bedded, poorly
bedded; base sharpescececcscccsccasoscsnss cesertccscsscnes

Shale, dark-greenish-gray with sparse grayish-red
mottling, calcareous, containing abundant light-
gray to white calcite nodules, faintly bedded; base
grades abruptlyeeccececcsccetcsccecccascscassscsscannas

Siltstone and mudstone, light-greenish-gray, inter-
laminated with greenish-gray in basal 0.30 m (1.0 ft),
calcareous, poorly bedded; base gradeS.:cescececccccses

Shale, grayish-red interlaminated with greenish-gray,
calcareous, containing 30 percent abundant light-gray
to white calcite nodules in basal 0.61 m (2.0 ft),

faintly bedded to nonbedded; base irregular..ccceceee.

Shale, dark-greenish-gray, silty, calcareous, contain-
ing abundant siderite(?) grains, faintly bedded; base

gradeS..--.-.-.......-..-.-......-.........-......-..

Siltstone, light-greenish-gray, calcareous, finely
micaceous, thickly laminated, faintly bedded; base

grades..-.-.......-..--..-.-.-.......-.-.--.-..-.-...

6.52
(21.4)

0.76
(2.5)

0.98
(3.2)

3.08
(10.1)

0.73
(2.4)

2.90
(9.5)

1.01
(3.3)

1.55
(5.1)

Depth
in meters
(feet)

257.37
(844.4)

263.90
(865.8)

264.66
(868.3)

265.63
(871.5)

268.71
(881.6)

269.44
(884.0)

272.34
(893.5)

273.34
(896.8)

274.90
(901.9)



33

Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
170. Sandstone, light-gray, fine-grained, finely micaceous,
containing scattered greenish-gray and grayish-red
grains, slightly calcareous, containing 50 percent
quartz, thin-bedded, faintly bedded; base sharp,
UNdULAtOrYeeoosecesssacesscscsssssscssssscssanssacnas 0.70 275.60
(2.3) (904.2)

171. Shale, grayish-red with 20 percent greenish-gray mot-
tling, faintly bedded to nonbeddedeceececcescceccccccecse 2.19 277.79
(7.2) (911.4)
BOTTOM OF HOLE

TOTAL DEPTH 277.79 m (911.4 ft)
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Description of core from
corehole NR-2-76
Location: On Garden Ground Mountain about 4.96 km (3.1 mi) south-south-
west of Thurmond at road intersection marked by temporary bench
mark 2,148; southwestern quadrant, Thurmond quadrangle, Fayette

County, West Virginia (fig. 3).

Approximate coordinates: Latitude: 37°54'59" N, Longitude: 81°05'01" W

UTM Grid: 4,196,350 m N; 492,670 m E

Elevation: 654.10 m (2146.0 ft) Depth: 300.47 m (985.8 ft)

Drilled: August 1976

Core description: K. J. Englund and R. C. Warlow

Unit Thickness Depth
Number Description in meters in meters

(feet) (feet)
NEW RIVER FORMATION (part)

1. Surface [no core recovered].eceecececesscssesssssnsans 3.32 3.32
(10.9)  (10.9)

2. Shale, medium~dark-gray, fissile, thin-bedded, evenly

bedded, containing plant fragments; base sharpeececcces 0.61 3.93
(2.0) (12.9)

3. Underclay, medium-dark-gray, containing rootlets;
base gradeS..iccscesccssscccssscanse etestasavsesseaanaa 0.27 4,21
(0.9) (13.8)

4. Shale, medium-gray, silty, finely micaceous, thin-
bedded, evenly bedded, moderately fissile; base grades 0.58 4.79
(1.9) (15.7)

5. Sandstone, light-gray, very fine grained, finely
micaceous, containing 40 percent quartz, thin-bedded;

base grades abruptlyeeccceccccccsetsesscoaccsssacnsanss 0.15 4.94
(0.5) (16.2)

6. Shale with sandstone and siltstone; medium~dark-gray,
finely micaceous, silty, thin-bedded, evenly bedded,
moderately fissile, containing 30 percent interlami-
nated light-gray, very fine grained sandstone and

siltstone; base gradeS.cceccscscssssossscasscasssccsans 0.37 5.30
(1.2) (17.4)
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Unit Thickness Depth
Number Description in meters in meters

(feet) (feet)
7. Sandstone, light-gray, very fine grained, finely

micaceous, containing 40 percent quartz, thin-bedded,

interlaminated with 20 percent medium—-dark-gray sand-

stone and siltstone in top 0.61 m (2.0 ft), containing
few thin siderite laminae 0.30 m (1.0 ft) below top;

base gGradeS.ceeececscecessssasssssssssossccacsssasans 1.74 7.04
(5.7) (23.1)
8. Sandstone, light-gray, medium- to coarse-grained,
micaceous, containing 65 percent quartz; massive,
crossbedded, scattered coal laminae; base sharp,
UNdULAtOTYeesaecaencossssssoacasaessenassnsssssscnannss 1.07 8.11
(3.5) (26.6)
9. Shale, medium-dark-gray, thin-bedded, unevenly bedded,
containing contorted bed in middle 0.12 m (0.4 ft),
interbedded with light-gray, fine- to medium-grained
sandstone in lenses up to 3 cm (0.1 in.) thick; base
SharPeceecescscecsoscsaasossssesssssasssssscsnccsssnsanns 0.64 8.75
(2.1) (28.7)
10. Sandstone, light-gray, medium—- to coarse-grained,
containing scattered mica and 65 percent quartz;
massive, crossbedded; base sharp, undulatoryececsscess 3.32 12.07
(10.9) (39.6)
11. Siltstone, medium-gray to dark-gray, micaceous,
poorly fissile; base sharpeececesecssssssssasssssssscee 0.12 12.19
(0.4) (40.0)
12. Sandstone, light-gray, medium— to coarse-grained,
micaceous, containing 60 percent quartz, scattered
coal spars, and siderite pebbles; base sharp, undula-
EO Y eeeeacaosocasaosessssocsssoassssssssasssesasssanss 1.46 13.66
(4.8) (44.8)
13. Shale, dark-gray, thin-bedded, evenly bedded, fissile;
base gradeS.eeecccccecsescnsssssssasssssssscsssacasnsss 0.15 13.81
(0.5) (45.3)
14, Shale, black, carbonaceous, containing 25 percent coal
laminae; base Sharpescccccesccscscssssasassasssssonsns 0.15 13.96
(0.5) (45.8)
15. Underclay, medium-gray, silty, finely micaceous, con-
taining scattered rootlets; base gradeS.ceeccececcess 0.24 14.20
(0.8) (46.6)
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Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
16. Sandstone, very light gray, fine- to medium-grained,
containing 75 percent quartz and scattered mica,
bearing abundant quartz pebbles and small siderite
and shale clasts in top 0.3 m (1.0 ft), thick- to
massive-bedded, crossbedded; base sharpecscececcscces 8.02 22.22
(26.3) (72.9)
17. Sandstone, very light gray, fine-grained, containing
90 percent quartz and scattered dark grains, massive,
crossbedded; base sharp, undulatory.eceeccecccscceccss 6.13 28.35
(20.1) (93.0)
18. Shale, black, carbonaceous, very finely micaceous,
slightly silty, fissile; base sharp, uneven.:ccssseces 1.07 29.41
(3.5) (96.5)
19. Underclay, medium-gray, silty, containing abundant
rootlets; base gradesS.cecececccccsccccscsccsccccccncns 2.07 31.49
(6.8) (103.3)
20. Siltstone, medium—-light-gray, micaceous, containing
scattered siderite spherules; base grades abruptly... 2.77 34.26
(9.1) (112.4)
21. Sandstone, light-gray, fine- to medium-grained,
micaceous, containing 55 percent quartz, massive;
base SharPeccsccecssccscesecscssssscscssssscscssssssassans 3.29 37.55
(10.8) (123.2)
22. Sandstone, medium-light-gray, generally very fine to
fine—-grained, fine- to medium-grained with abundant
coal clasts in basal 0.3 m (1.0 ft), shale clasts in
upper 0.06 m (0.2 ft), generally thin-bedded, evenly
bedded, containing 10 percent medium-dark-gray siltstone
laminae; base sharp, undulatOrYeecessessessccscccccns 6.19 43.74
(20.3) (143.5)
23. Shale, medium-dark-gray, silty, containing scattered
mica, thin-bedded, evenly bedded, interbedded with
20 percent light-gray, very fine grained sandstone and
siltstone; base gradeS.cccescsccsescsscsoscssssnscccns 1.55 45.29
(5.1) (148.6)
24, Sandstone with siltstone and shale: sandstone,
medium-light-gray, very fine grained, thin-bedded,
evenly bedded, interlaminated with 40 percent dark-gray
silty shale and siltstone; base gradeSeecececcecssces 1.34 46.63
(4.4) (153.0)
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Unit
Number Description
25. Sandstone, medium-light-gray, fine-grained, thin-

26.

27.

28.

29.

30.

31.

32.

33.

34.

bedded, evenly bedded, containing 25 percent dark-
gray shale and siltstone; base gradeS.cececececececcccscses

Siltstone, medium—-dark-gray, thin-bedded, evenly
bedded; base gradeSecececceccesssccecscscccsccscscsncssns

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

micaceous, containing 40 percent quartz, thin-bedded,
evenly bedded, interlaminated with 20 percent medium-
dark-gray sandstone and siltstone; base grades.......

Sandstone, light-gray, fine- to medium-grained, con-
taining scattered coal clasts, thin-bedded, crossbed-
ded; base gradeSececeicecscessecsecssccssssscscsccscssccnss

Sandstone, light-gray, medium— to coarse-grained,
containing scattered siderite clasts and 65 percent
quartz; massive, crossbedded; base sharpeececssecssceccss

Sandstone, light-gray, fine- to very fine grained,
interlaminated with 15 percent medium-dark-gray shale
and siltstone; base grades abruptlyeecececccecccescccsss

Sandstone, light-gray, medium- to coarse-grained,
micaceous, containing dark and light grains and 65
percent quartz, massive, crossbedded; base sharp,
UNdUlatOrYeseeesecescecccocccssososssncsoossascessssosns

Shale, medium-dark-gray, silty, finely micaceous,
fissile, thin-bedded, evenly bedded, interlaminated
with 20 percent medium-light-gray siltstone, contain-
ing few plants; base grades abruptlyeescecsecessscescss

Coal; basal 0.42 m (1.40 ft) banded coal; remainder
of unit dull coal with two carbonaceous shale laminae
up to 0.06 m (0.20 f£t) thick; base grades abruptly...

Shale, carbonaceous, fissile, containing few plants;
base grades abruptly.ieccececcccccccacsccccsccnsocccans

Thickness Depth
in meters in meters
(feet) (feet)
0.88 47.52
(2.9) (155.9)
1.31 48.83
(4.3) (160.2)
0.76 49.59
(2.5) (162.7)
0.70 50.29
(2.3) (165.0)
3.41 53.71
(11.2) (176.2)
0.37 54.07
(1.2) (177.4)
2.56 56.63
(8.4) (185.8)

13.62 70.26
(44.7) (230.5)
0.52 70.77
(1.7) (232.2)
0.21 70.99
(0.7) (232.9)
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Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
35. Coal, impure; interlaminated coal and grayish-black
carbonaceous shale; base gradeSieccecececccssscesssccns 0.06 71.04
(0.2) (233.1)

36. Shale, dark-gray, fissile; base gradeScecscecccccscsss 0.82 71.86
(2.7) (235.8)

37. Shale, black, carbonaceous, fissile; base gradeS.e... 0.34 72.20
(1.1) (236.9)

38. Coal, thin vitrain bands in bright matrix, fragile,
base grades abruptly.l...“."'.‘....0‘00‘0.00.0...‘. 0‘24 72.44
(0.8) (237.7)

39. Underclay, medium-gray, silty, rootlets; base grades. 2.71 75.16
(8.9) (246.6)

40. Sandstone, light-gray, fine-grained, micaceous, con-
taining abundant dark grains and siderite grains and
50 percent quartz, mostly thin-beddedesescecceccesscs 7.56 82.72
(24.8) (271.4)

41‘ Coa—l [no description given]..'."‘...."‘..'I‘..‘.... 0’40 83.11
(1.3)  (272.7)

42. TUnderclay, medium-gray, becoming medium-dark-gray in
top 0.06 m (0.2 ft), containing rootlets and root
slicks; base gradeScecccccceccccsscsscscsssscssssancce 2.13 85.24
(7.0) (279.7)

43. Shale, medium-gray, silty, thin-bedded, poorly fis-
Sile; base grades..Q.‘...‘Q‘.O.Q.“..“O...“..“‘.“ 1058 86.83
(5.2) (284.9)

44, Shale, dark-gray, carbonaceous, thin-bedded, evenly
bedded, fissile; base Sharp--.................-.-.... 1.04 87.87
(3.4)  (288.3)

45. Claystone, medium-gray; nonfissile, nonbedded; no
rootlets observed; base gradeScecsscescscscsscscccasns 0.85 88.72
(2.8) (291.1)

46. Siltstone, sandstone, and shale: 30 percent light-
gray fine—grained sandstone interlaminated with 30
percent medium-gray silty shale and 40 percent silt-
stone; base ZradeSeecccsceccsscccosscsccssscsccssssccssas 0.23 88.95
(0.75) (291.8)

47. Siderite, light-brownish-gray, sandy, base gradeS.... 0.08 89.02
(0.25) (292.1)
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Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
48. Siltstone, medium—-gray, moderately fissile; base
EradeSeeesssessacsosssesosssssssessssosossssoscssocoscsse 0.27 89.30
(0.9) (293.0)
49. Shale, medium—-dark-gray, finely micaceous, slightly
silty; thin-bedded, evenly bedded, fissile; base grades 0.24 89.54
(0.8) (293.8)
50. Shale with coal: shale, medium—-dark-gray, interlami-
nated with 30 percent impure coal; base sharpecsscess 0.08 89.62
(0.2) (294.0)
51. Underclay, medium-dark—-gray, nonbedded, containing
abundant rootlets; base gradeSeceececccescecccccccsccns 1.33 90.94
(4.4) (298.4)
52. Sandstone, medium-light-gray, very fine to fine-
grained, silty, containing 40 percent quartz, thin-
bedded, interlaminated with 20 percent siltstone and
shale; base gradeS.ecccescceccscssoscscccsssocsssssoose 1.52 92.47
(5.0) (303.4)
53. Siltstone, medium-dark—gray, thin-bedded, evenly bed-
ded, moderately fissile, interlaminated with 20 per-
cent silty shale; base gradeSecececececscesccccsacons 1.49 93.96
(4.9) (308.3)
54. Shale, medium—dark-gray, finely micaceous, thin-bedded,
evenly bedded, interlaminated with 10 percent silt-
stone; base gradeS..ccecececccccesccscccvsovccscssccne 1.37 95.33
(4.5) (312.8)
55. Sandstone, medium-light-gray, very fine to fine-grained,
silty, finely micaceous, containing 40 percent quartz,
thin-bedded, interlaminated with 30 percent siltstone;
base grades abruptlyceececccseesscscsoscoctsosscsccscssanse 0.88 96.22
(2.9) (315.7)
56. Shale, dark—-gray, silty, thin-bedded, moderately
fissile; base grades abruptlyececececcecccscsocsssccce 0.30 96.52
(1.0) (316.7)
57. Sandstone, medium-light-gray, very fine to fine-
grained, silty, micaceous, containing 35 percent
quartz, thin—-bedded, cross—laminated in basal 0.43 m
(1.4 ft); base gradeSceesccccececosooescccccsccccsosns 0.91 97.44
(3.0) (319.7)
58. Shale, dark-gray, thin—bedded, evenly bedded, fissile;
base Sharpececcccsoscscscscnccsssccscscrscasoscssssonnacs 0.24 97.68
(0.8) (320.5)
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Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
59. Sandstone, light-gray, fine-grained, micaceous, con-
taining 40 percent quartz, containing scattered
shale laminae in top 0.06 m (0.2 ft) and basal 0.03 m
(0.1 ft); base ShArPecececccecoseasasssccaccnsssscsans 0.43 98.11
(1.4) (321.9)

60. Shale, dark-gray, becoming sandy in basal 0.06 m (0.2
ft); thin-bedded, evenly bedded, fissile; contains few
PlantSecessrsesessascecsosscsescsscsasscscassscccssacsasss 0.15 98.26
(0.5)  (322.4)

61. Sandstone, light-gray, very fine to fine-grained,
micaceous, containing 40 percent quartz, thin-bedded;
base grades abruptlyecececcsscsecsececescoccsescccccccnas 0.46 98.72
(1.5) (323.9)

62. Shale, dark-gray, silty, thin-bedded, evenly bedded,

moderately fissile; base grades abruptlyseeccecesceess 0.09 98.81
(0.3) (324.2)

63. Sandstone, light-gray, very fine to fine-grained,
micaceous, containing 40 percent quartz, thin-bedded,

cross—laminated; base Sharpececscccccsscsccccssccsccass 0.24 99.05
(0.8) (325.0)

64. Shale, dark-gray, thin- to evenly bedded, fissile; base

Shatp......aoltotototooototo-.touo.tt....oooo..oo.o.. 0.06 99-11
(0.2) (325.2)

65. Sandstone with siltstone and shale: sandstone, light-

gray, very fine to fine-grained, silty, micaceous,

containing 40 percent quartz, thin-bedded, cross-

laminated, interlaminated with 25 percent siltstone

and shale; unit contains 0.06-m (0.2-ft) -thick

dark-gray shale lens 0.30 m (1.0 ft) above base; base

SNAT P Pececceessessrsesseasosscsccscassssssssessscasocsssce 0.91 100.03
(3.0) (328.2)

66. Shale, medium-dark-gray, silty, thin-bedded, poorly
fissile; contains few plants; base gradeSesecesccceces 3.87 103.90
(12.7) (340.9)

67. Siltstone, medium-light-gray, finely micaceous; con-—

tains contorted bedding in top 0.03 m (0.1 ft), thin-
bedded below; base gradeSececceccesssccssccccccansccssne 0.73 104.63
(2.4) (343.3)

68. Sandstone, light-gray, very fine to fine-grained,
micaceous, containing 40 percent quartz; base sharp.. 0.09 104.72
(0.3) (343.6)



Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
69. Shale, medium-dark-gray, silty, thin-bedded, evenly
bedded, moderately fissile; base gradeSecceececccecses 0.15 104.87
(0.5) (344.1)
70. Sandstone, light-gray, very fine to fine-grained,
micaceous, containing 40 percent quartz, thin-bedded;
base Sharp'."'..'.."".-'.'.."".'.‘..'.'..'l'.... 0'67 105.54
(2.2) (346.3)
POCAHONTAS FORMATION
71. Shale, medium-dark-gray, thin-bedded, moderately
fissile; base Sharp.'..".."'.'."."'"'.'.".'.." 0'03 105‘58
(0.1) (346.4)
72. Sandstone, light-gray, very fine grained, micaceous,
containing 40 percent quartz, thin-bedded, unevenly
bedded, with scattered shale laminae; base grades
abmptly"".".'..."."I....'l-..lI..".I'l.'l'l.'l 0'06 105.64
(0.2) (346.6)
73. Shale, medium-dark-gray, becoming slightly silty in
top 0.30 m (1.0 ft), thin-bedded, evenly bedded,
fissile...'".'.'l."....I........'.II-....".""I.' 1‘13 106-76
(3.7) (350.3)
74' Coal, bright attrital ® 0 0 8 00 00 0000 Q00 e e et e et ST 0'15 106.92
(0.5) (350.8)
75. TUnderclay, medium-gray, containing rootlets; base
grades'.D...‘C.'.'.'ll'.""..."".l'..."".."'." 1'04 107.95
(3.4) (354.2)
76. Siltstone, medium-gray, silty, poorly fissile, con-
taining scattered plants."".ll..'..'..."l'."l.l" 7.56 115.51
(24.8) (379.0)
77. Siltstone, medium-light-gray, becoming sandy near top,
poorly bedded, containing few plant stemSeescecccccass 0.15 115.66
(0.5) (379.5)
78. Shale, medium-gray, very silty, poorly fissile to non-
fissile, poorly beddedeseeceecessecscescssssccssssncss 1.25 116.92
(4.1) (383.6)
79. Sandstone, light-gray, very fine to fine-grained,
containing shale clasts in upper 0.09 m (0.3 ft),
micaceous, contalning 40 percent quartz, thin—- to very
thin bedded, finely cross—laminated, interlaminated
with 20 percent medium—-dark-gray siltstone and shale
in lenses up to 0.18 m (0.6 ft) thick; base grades... 3.11  120.03
(10.2) (393.8)

41
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Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
80. Shale, medium—dark—-gray, silty, thin-bedded, moder-
ately fissile; base sharp, uneven.ceeeecscececccsossass 0.40 120.43
(1.3) (395.1)
81. Sandstone, light-gray, fine-grained, micaceous, con-
taining 50 percent quartz, thick- to very thick bedded,
crossbedded, containing scattered coal spars and coaly
and shaley laminae in top 1.52 m (5.0 ft); base grades 5.24 125.67
(17.2) (412.3)
82. Sandstone, light-gray, medium—grained, basal 0.61 m
(2.0 ft), medium- to coarse-grained, micaceous, con-
taining 55 percent quartz, thick-bedded to massive,
crossbedded; base SharPececcscssosssscsossssancancsss 3.29 128.96
(10.8) (423.1)
83. Sandstone, light-gray, fine- to medium-grained,
micaceous, containing 50 percent quartz, mainly thin-
bedded, with scattered shale laminae; base sharp..... 3.17 132.13
(10.4) (433.5)
84. Shale, medium—dark-gray, highly silty; base sharp.... 0.43 132.56
(1.4) (434.9)
85. Sandstone, light-gray, fine- to medium-grained,
micaceous, containing 55 percent quartz, with scat-
tered shale laminae 0.30 m (1.0 ft) below top, base
ShArDeceeceeesceosscocoscnsascsccncsanssssssasssanssnns 0.52 133.08
(1.7) (436.6)
86. Shale, medium—~dark-gray, thin-bedded, evenly bedded,
containing 10 percent siltstone laminae; base sharp.. 0.11 133.18
(0.35) (436.95)
87. Sandstone, light-gray, fine- to medium-grained,
micaceous, containing 50 percent quartz, thin-bedded,
containing scattered siltstone laminae; base grades.. 2.76 135.94
(9.05) (446.0)
88. Siltstone, medium—dark-gray, finely micaceous, thin-
bedded, interlaminated with 20 percent shale; base
Sharp, UNEVEeN.essssssssssesesssscsssssssssnsosssssosas 1.49 137.43
(4.9) (450.9)
89. Sandstone, light-gray, fine- to medium-grained,
micaceous, containing 50 percent quartz, cross—lami-
nated, containing shale laminae in upper 0.12 m
(0.4 ft); base SharPesessssescccecscsecsasssssosscnne 0.98 138.41
(3.2) (454.1)



Unit Thickness
Number Description in meters
(feet)
90. Shale, medium—-dark-gray, thin-bedded, evenly bedded,
fissile; base grades abruptlyesececcecccecccsccccscss 0.12
(0.4)
91. Sandstone, light-gray, fine- to medium-grained,
micaceous, containing 50 percent quartz, thin-bedded,
cross—laminated, containing scattered shale laminae;
base SharpPecescccecssceseccecscccscsacososcssssccscccsns 2.41
(7.9)
92. Shale, medium-dark-gray, thin-bedded, evenly bedded,
fissile; base Sharpeccccccccscccccscscscscccscssascscnss 0.11
93. Sandstone, light-gray, fine-grained, micaceous, con-
taining 50 percent quartz, thin-bedded; base sharp... 0.67
(2.2)
94. Shale, medium—-dark-gray, silty, thin-bedded, contain-
ing contorted bedding in lower half and irregular
sandstone lenses to 0.03 m (0.1 ft) thick; base
sharp, 1rregularleecccccccseccccessssssssscsascscsccancs 0.18
(0.6)
95. Sandstone, medium-light-gray, very fine to fine-
grained, silty, micaceous, containing less than 40
percent quartz; includes shale clasts and lenses up to
0.03 m (0.1 ft) thick; base Sharpecececcccccccccocnsss 0.73
(2.4)
96. Shale, medium-dark-gray, silty, poorly fissile; base
SHATPececsteeesesssocscecssosocsssossccsscsscssscsssss 0.12
(0.4)
97. Sandstone, light-gray, medium-grained, micaceous, con-
taining scattered siderite grains and 55 percent quartz,
massive; unit contains few siderite clasts from 1.83-
3.66 m (6.0-12.0 ft), numerous angular shale clasts
and few siderite clasts up to 0.06 m (0.2 ft) in diameter
in basal 2.44 m (8.0 ft); base sharpessssccsssccccosne 7.38
(24.2)
98. Shale, medium-dark-gray, thin-bedded, evenly bedded,
fissile; base Sharpecscccececcacecscscccscscsssccescses 0.03
(0.1)
99. Sandstone, light-gray, very fine to fine-grained,
micaceous, contalning 45 percent quartz; thin-bedded;
base SharPeececcscoseosscccccsscscsossssosssssosscsssnssas 0.18

43

Depth
in meters
(feet)

138.53
(454.5)

140.94
(462.4)

141.05

(0.3) (462.7)

(0.6)

141.72
(464.9)

141.88
(465.5)

142.62

(467.9)

142.74
(468.3)

150.11
(492.5)

150.14
(492.6)

150.33
(493.2)
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Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
100. Shale, medium-dark-gray, silty, thin-bedded, evenly
bedded; base sSharpesccececccscccsccscscenscccscansnsocacs 0.09 150.42
(0.3) (493.5)

101. Sandstone, light-gray, very fine to fine-grained,
silty, micaceous, containing 45 percent quartz; base
SharPececccescesscencesancosnscsncsssccnsesscnsesacssnns 0.15 150.57
(0.5) (494.0)

102. Shale, medium-dark-gray, silty, thin-bedded, evenly
bedded, moderately fissile; base sharpescecscecseccceces 0.09 150.66
(0.3) (494.3)

103. Sandstone, light-gray, very fine to fine-grained,
micaceous, containing 40 percent quartz, calcareous
from 0.43 to 0.58 m (1.4 to 1.9 ft) below top, thin-
bedded, containing 5 percent shale laminae; base
sharp, undulatorYeeoeeoesescscscsssassesesessrscsnnssnnes 1.13 151.79
(3.7) (498.0)

104. Shale, medium-dark-gray, silty, thin-bedded, evenly
bedded, moderately fissile; base sharpsscesccecsccecs 0.98 152.77
(3.2) (501.2)

105. Sandstone, medium-l1ight-gray, fine-grained, micaceous,
containing 55 percent quartz, cross—laminated; basal
bed contains large siderite clasts; base sharpesssecss 0.30 153.07
(1.0) (502.2)

106. Shale, medium-dark-gray, silty, thin-bedded, evenly
bedded, moderately fissile; base sharpescesceccccesces 0.27 153.34
(0.9) (503.1)

107. Sandstone, light-gray, fine-grained, micaceous, con-
taining 50 percent quartz; base sharpecssssssssssrses 0.05 153.39
(0.15) (503.25)

108. Shale, medium-dark-gray, thin-bedded, evenly bedded;
base Sharpl...l'.'.'..........'............'........' 0.03 153.42
(0.1) (503.35)

109. Sandstone, light-gray, generally fine-grained with
scattered medium-grained laminae, micaceous, dark and
light grains, containing 55 percent quartz, generally
thick-bedded, bearing shale lenses up to 0.3 m (1.0
ft) thick in top 1.22 m (4.0 ft); base gradeScseeceececs 2.97 156.39
(9.75) (513.1)

110. Sandstone, light-gray, medium— to coarse-—grained,
containing 60 percent quartz, massive-bedded, cross-
bedded, scattered siderite laminae; base sharpeecececes 2.71 159.11
(8.9) (522.0)
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Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
111. Siltstone, medium-gray, poorly bedded, nonfissile;
base Sharpecescecsovecseosesoncsoscsssssssssssssssnce 0.12 159.23
(0.4) (522.4)
112. Sandstone, light-gray, medium- to coarse-grained,
bearing scattered zones with quartz granules and peb-
bles, containing 60 percent quartz, massive, crossbed-
ded; unit contains angular shale clasts from 162.76-
163.07 m (534.0-535.0 ft), abundant quartz granules
and pebbles up to 2 cm long with siderite and shale
fragments from 165.20-165.81 m (542.0-544.0 ft),
and from 167.94-168.25 m (551.0-552.0 ft), calcareous,
with quartz granules and siderite clasts from 168.25-
168.62 m (552.0-553.0 ft); base sharpesececececccessss 12,68 171.91
(41.6) (564.0)
113. Siltstone, medium-dark-gray, sandy, micaceous, con-
taining large shale clast at baS€eccecescoseeccssocsns 0.09 172.00
(0.3) (564.3)
114. Sandstone, light-gray, medium- to coarse-grained, con-
taining zones with abundant angular shale clasts and
few quartz granules, massive, crossbedded; unit con-
tains siderite clasts in top 0.82 m (2.5 ft) abundant
shale clasts and rounded siderite clasts from 174.62-
175.47 m (572.9-575.7 ft) and from 178.46-179.44 m
(585.5-588.7 ft), coal fragments and siderite clasts
from 181.11-181.17 m (594.2-594.4 ft), from 181.48-
181.60 m (595.4-595.8 ft), from 182.58-183.12 m
(599.0-600.8 ft), and in basal 0.61 m (2.0 ft); basal
bed contains quartz granules; base sharp, undulatory. 12.44 184.43
(40.8) (605.1)
115. Sandstone, medium-light-gray, fine-grained, micaceous,
containing 45 percent quartz, strongly crossbedded;
containing abundant coal clasts in basal 0.37 m
(1e2 ft)eoeeeeonssecoasssossssennessonnscsssssssssnne 2.80 187.24
(9.2) (614.3)
116. Coal [not recovered]ececceccceccsessssssssccsescsssnse 0.03 187.27
(0.1) (614.4)
117. Underclay, medium-gray, very silty and sandy from
191.11-191.41 m (627-628 ft); base grades;
[core 1088 0.67 m (2.2 ft)]eeeeoesooosscsssssssscsacs 6.16 193.43
(20.2) (634.6)
118. Siltstone, medium-light-gray, finely micaceous, poorly

bedded, containing few root penetrations; base grades. 1.37 194.80
(4.5) (639.1)



Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
119. Sandstone, medium—-light-gray, fine—grained, micaceous,
containing 40 percent quartz, thin-bedded, bearing
small-scale cross—laminae; base sharp, undulatory.... 0.37 195.16
(1.2) (640.3)

120. Shale, dark-gray, carbonaceous, thin-bedded, evenly
bedded, fissile; base sharp [core loss 0.49 m
(1.6 ft)]eeosooscesssssvssssssossssosnssoscsnssosscssss 1.25 196.41
(4.1) (644.4)

BLUESTONE FORMATION (part)

121. Claystone, light-olive-green, silty, nonbedded, con—

taining abundant sand-sized siderite spherules, root
traces(?); base gradeSsesssscsesecscscccsessoscccssoss 3.26 199.67
(10.7) (655.1)

122. Sandstone, medium-light-gray, fine-grained, slightly
calcareous, micaceous, containing 50 percent quartz,
silty in basal 0.61 m (2.0 ft); base gradeS.eeeccccss 8.26 207.93
(27.1) (682.2)

123. Sandstone, light-gray, medium-grained, micaceous,
containing 65 percent quartz, calcareous from 208.61-
209.25 m (684.4-686.5 ft), bearing few siderite
patches from 209.18-209.25 m (686.3-686.5 ft);
base SharPecsscsccccessoosscsoosssnssssoscssssocssses 2.68 210.62
(8.8) (691.0)

124, Shale, medium-gray, silty, poorly fissileecseesesossse 0.03 210.65
(0.1) (691.1)

125. Sandstone, light-gray, very fine to fine-grained,
silty, containing abundant shale clasts; base sharp.. 0.55 211.20
(1.8) (692.9)

126. Shale, medium-gray, silty, sandy with shale clasts
from 0.24-0.37 m (0.8-1.2 ft), poorly fissile;
base very irregularecceccsceccesscssccssoscscescsscssss 0.61 211.81
(2.0) (694.9)

127. Sandstone, light-gray, very fine to medium-grained,
micaceous, containing 45 percent quartz, bearing abun-
dant shale clasts in zones up to 0.03 m (0.1 ft)
thick; base grades.cseececscceccesscssssssssscssscecnes 0.94 212.75
(3.1) (698.0)

128. Shale, dark-greenish-gray, very silty, thin-bedded,
moderately fissile; base gradesScescsssscssscscssssoses 0.40 213.15
(1.3) (699.3)



Unit Thickness
Number Description in meters
(feet)
129. Sandstone, light-gray, very fine to fine-grained,

130.

131.

132.

133.

134.

135.

136.

137.
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micaceous, containing 55 percent quartz, bearing
large shale clasts 0.37 m (1.2 ft) below top; base
grades..........I..I..........................’.....l 1.83

(6.0)
Shale, dark-gray, silty, thin-bedded, moderately
fissile..II.................. llllllllll ® 0 00 090 000 00 00 0.24
(0.8)
Sandstone, light-gray, very fine to fine-grained,
silty, highly micaceous, containing less than 40 per-
cent quartz with 50 percent shale clasts up to 0.06
m (0.2 ft) in basal half; base sharpececcecccecss cecane 0.43
(1.4)

Sandstone, light-gray, fine-grained, with few medium—
grained beds, conglomeratic with quartz pebbles from
1.37-2.13 m (4.5-7.0 ft) above base, micaceous,

containing abundant green grains, dark and light

grains, and 60 percent quartz, thick-bedded to massive-
bedded; unit contains scattered shale, and siderite

clasts, calcareous in basal 1.01 m (3.3 ft) with

scattered coal laminae from 1.37-2.13 m (4.5-7.0

ft) above base; base sharp, undulatoryeesecesscecscces 9.08

(29.8)
Claystone, greenish—-gray, nonbedded, non-fissile.e... 1.77
(5.8)
Claystone, grayish-red with greenish-gray mottling,
nonbedded, nonfissile.eccececees cecsescescsascasassense 0.70
(2.3)

Shale, greenish-gray with slight grayish-red mottling,
poorly bedded, poor fissility; base gradeS.ccsccececss 0.91
(3.0)

Claystone, grayish-red, containing calcareous nodules,
poorly bedded, nonfissile; base gradeSesccecccscscscecs 0.88
(2.9)

Shale, greenish-gray with slight grayish-red mottling

in upper 1.22 m (4.0 ft), silty, calcareous, with

siltstone lens from 0.24-0.31 m (0.8-1.0 f£t) above

base, containing calcareous nodules, faintly bedded,

poor fissility; base sharpececececccsccccccsscsasscensess 10,27
(33.7)

Depth
in meters
(feet)

214.98
(705.3)

215.22
(706.1)

215.65
(707.5)

224.73
(737.3)

226.50
(743.1)

227.20
(745.4)

228.11
(748.4)

229.00
(751.3)

239.27
(785.0)
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Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
138. Sandstone, light-gray, fine-grained, finely micaceous,
containing 55 percent quartz, bearing few shale
clasts in top 0.91 m (3.0 ft), abundant angular sider-
ite clasts from 241.40-241.58 m (792.0-792.6 ft),
abundant angular shale clasts up to 6 cm in diameter
and scattered limestone fragments from 242.62-
245.21 m (796.0-804.5 ft); base sharp, undulatory.... 9.02 248.29
(29.6) (814.6)

139. Siltstone, greenish-gray, poorly bedded, nonfissile;
base grades.-.l...‘...‘...‘l...‘l........l....‘l..l.‘ 4.60 252.89
(15.1) (829.7)

140. Sandstone, light-gray, very fine grained, micaceous,
containing less than 40 percent quartz, thin-bedded,
ripple-bedded, interlaminated with 25 percent dark-
gray shale and siltstone, bearing contorted beds from
256.34-256.73 m (841.0-842.3 ft); base gradeS.cccecces 8.26 261.15
(27.1) (856.8)

141. Shale, dark-gray, silty, thin-bedded, evenly bedded,
moderately fissile, interlaminated with 20 percent
light-gray sandstone and siltstone, containing abun-
dant DULTOWS.eecoceceesosssssossssassosrcasannansasssscss 2.07 263.23

(6.8) (863.6)

142. Sandstone, light-gray, very fine grained, containing
contorted bedding, 20 percent shale interlaminae, and
scattered shale clasts; base sharpeecececcssecccccsccss 0.21 263.44
(0.7) (864.3)

143. Shale, dark-gray, carbonaceous, silty, thin-bedded,
moderately fissile; base sSharpecccescccccccccsacccascs 0.43 263.87
(1.4) (865.7)

144. Sandstone, light-gray, very fine grained, containing
contorted bedding and 30 percent dark-gray shale
laminae; base irregular, sharpececccececcecscccscanaas 0.43  264.29
(1.4) (867.1)

145. Shale, dark-gray, poorly fissile, containing abundant
plant fragments; base irregular...................... 0067 264096
(2.2) (869.3)

146. Sandstone, light-gray, very fine grained, containing
about 50 Percent shale clasts...lll....‘..l......".. 0-24 265.21
(0.8) (870.1)

147. Shale, dark-gray, silty, thickly laminated, interlami-
nated with 20 percent siltstone, moderately fissile;
base gradeS..ceceecrecccssccssssccssucnsncscsascssnnss 2.77 267.98
(9.1) (879.2)
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Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
148. Shale, dark-gray, silty, thin-bedded, moderately

fissile; base gradeScecescscscscscsssccsssscscccsnccs 6.80 274.78
(22.3) (901.5)

149. Shale, dark-gray, thin-bedded, evenly bedded, fissile,
containing O.5-cm—~thick pyrite nodule 0.52 m (1.6 ft)

belOW top; base grades-o--o-oo-.-o-o.‘ooooooooo--‘-oo 23-20 297.97
(76.1) (977.6)

150. Shale, dark-gray, silty, containing sparse pyrite
nodules and scattered siltstone interlaminae, moder-
ately fissile, containing abundant burrowsS.:..esseseces 2.50 300.47
(8.2) (985.8)
BOTTOM OF HOLE

TOTAL DEPTH 300.47 m (985.8 ft)
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Description of core from

corehole NR-3-76

Location: On northwestern side of Penfield Branch at point 0.1 km (0.06 mi)
southwest of its confluence with the New River and 1.1 km (0.7 mi)
southwest of benchmark 835 on railroad tressel near Hawks Nest
State Park; northwestern quadrant, Fayetteville quadrangle,

Fayette County, West Virginia (fig. 4).

Approximate Coordinates: Latitude 38°06'28" N, Longitude 81°06'50" W

UTM Grid: 4,217,600 m N; 489,800 m E.

Elevation: 305.23 m (1,001.4 ft) Depth: 183.70 m (602.7 ft)

Drilled: 1late September, early October, 1976.

Core description: T. W. Henry, K. J. Englund, R. C. Warlow, and J. F.

Windolph, Jr.

Unit Thickness Depth
Number Description in meters in meters

(feet) (feet)
NEW RIVER FORMATION (part)

1. Surface material'....'.......“...".."'.'........'. 3.75 3.75
(12.3)  (12.3)

2. Shale, medium-dark-gray to dark-gray, evenly bedded;
upper 0.91 m (3.0 ft) weathered; containing 0.05-m
(0.5-ft) zone of very fine grained, medium-light—gray
sandstone and siltstone fragments at 0.30 m (1.0 ft)
below top; unit bears sparse siderite bands and
siltstone laminae, coalified trunk print at 6.10 m
(20 ft) below top, and sparse plant fragments; base
g ol T L= - S 5.43 9.17

(17.8) (30.1)

3. Shale, dark-gray to grayish-black, carbonaceous,
fissile, containing fossil plants..C....'..'..C....'. 0'30 9.48
(1.0) (31.1)
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Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
4. Shale, medium~-dark-gray, slightly carbonaceous, thin-
bedded, fissile, containing fossil plants; base grades 0.27 9.75
(0.9) (32.0)
5. Coal, impure, canneloid, containing very thin vitrain
bANdSeseseeccevscesococccsccosssssccssssssscascssnases 0.30 10.06
(1.0) (33.0)
6. Underclay, generally medium-gray, very dark gray to
grayish-black in top 0.09 m (0.3 ft), containing few
rootlets; base gradeSeseececvesesssccssccsssosccccsaccne 0.37 10.42
(1.2) (34.2)
7. Underclay, medium-gray, silty, bearing scattered
siderite concretions and sparse rootletSecessceccccces 0.52 10.94
(1.7) (35.9)
8. Shale, medium—-dark-gray to dark-gray, silty, bearing
few siltstone laminae and siderite bands, containing
fossil plant fragments and trunk imprints; base sharp,
UNdUlALOTYeeceecoocesocsossssenosssossasssonacnsssnsons 1.19 12.13
(3.9 (39.8)
9. Sandstone, medium-light-gray, very fine to fine-
grained, containing locally 50 percent dark-gray
shale laminae; base sharp, undulatorYeceecececssneans 0.03 12.16
(0.1) (39.9)
10. Shale, medium-dark-gray, silty, containing fossil
plants; base gradesSececccccccescecccascscccossssscassos 0.03 12.19
(0.1) (40.0)
11. Sandstone, medium-gray, very silty; contains up to 50
percent siltstone laminae and scattered siltstone
lenses near base; base gradeS.ccccecveccscccsccacaccne 0.67 12.86
(2.2) (42.2)
12. Shale, medium-dark-gray, silty, containing siderite
bands and sparse sandstone laminae up to 1 cm thick,
containing fossil plantSeccceceececcscccsocscccnncnss 2.29 15.15
(7.5) (49.7)
13. Sandstone, medium-light-gray, very fine to fine-grained,
interbedded with dark—-gray shale up to 2.5 cm thick.. 0.24 15.39
(0.8) (50.5)
14. Shale, medium-gray, silty, containing siderite bands,
cross—laminated.cececcccccasccascosocassscsoscccsnses 0.15 15.54
(0.5) (51.0)
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Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
15. Sandstone, medium~light-gray, very fine to fine-
grained, containing siltstone and shale laminae;
base sharp and angular with slickensideSeeeccceccccss 0.15 15.70
(0.5) (51.5)

16. Shale, medium-dark-gray, silty, containing few siderite

bands................'.'.‘..O.............‘.Q.‘Q..'.. 0‘27 15.97
(0.9)  (52.4)

17. Sandstone, medium~light-gray, very fine to fine-grained,
thin-bedded, unevenly bedded, lenticular with medium-
dark-gray shale lens up to 0.03 m (0.1 ft) thick; base
grades.......................................-....... 0.58 16055
(1.9) (54.3)

18. Shale, medium-dark-gray, silty, thin-bedded, poorly
bedded, containing 0.06 m (0.2 ft) sandstone lens near
middle; base gradeSceeccccccsecssccscssccoscssscscssssans 0.34 16.89
(1.1) (55.4)

19. Sandstone, medium~light~gray, fine- to medium—grained,
silty, thin-bedded, irregularly bedded, containing 50
percent dark-gray shale beds up to 0.09 m (0.3 ft)
thick and scattered siderite bands; base sharp,
Irregular.ccccecececeecccccscscccacccacssscccccnccncs 1.01 17.89
(3.3) (58.7)

20. Shale, medium~-dark-gray, silty, thin-bedded, poorly
bedded, with scattered siderite and coal laminae and

sandstone lenses; base sharp, irregular.eccccccecesss 0.52 18.41
(1.7) (60.4)

21. Sandstone, medium-light-gray, fine- to medium-grained,
micaceous, thin-bedded, evenly bedded, base sharp,

angular....l.l..............l.l.....'....l“‘.'..".' 0.12 18.53
(0.4)  (60.8)

22. Shale, dark-gray, silty, containing siderite laminae
and up to 40 percent sandstone and siltstone laminae. 0.24 18.78
(0.8) (61.6)

23. Sandstone, medium-light-gray, very fine to fine-
grained, containing 45 percent quartz, thin-bedded,
slightly contorted bedding, scattered siltstone and
shale laminaeeeecececccccscscscssccscscsssascscssascsscass 0.27 19.05
(0.9) (62.5)

24. Shale, medium-dark-gray, silty, thin-bedded.ceeececsss 0.06 19.11
(0.2) (62.7)
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Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
25. Sandstone, medium-light-gray, very fine to fine-
grained; micaceous, containing 45 percent quartz,
thin-beddedseescceoccosstsccssssssssccescosscsssssscce 0.12 19.23
(0.4) (63.1)
26, Siltstone, medium—-gray, thin-bedded, irregularly bed-
ded, containing siderite bands and few medium-dark-
gray shale laminaCececscssscscsscssscssscssossscsscssas 0.12 19.35
(0.4) (63.5)
27. Shale, medium-dark-gray, thin-bedded, containing
scattered siderite laminae and 40 percent siltstone
and sandstone laminae; base gradeSecescscccesccccscee 0.30 19.66
(1.0) (64.5)
28. Shale, dark-gray, slightly carbonaceous, thin-bedded,
poorly bedded; base sharpeccscesccccccccsscsssssscsses 0,12 19.78
(0.4) (64.9)
29. Sandstone, medium-gray, medium— to fine-grained,
becoming fine-grained toward base, thin-bedded,
irregularly beddedececcscsccesccccssccecscscosnscsccnne 0.24 20.03
(0.8) (65.7)
30. Shale, medium-gray, thin-bedded, with 0.08-m (0.25-ft)
-thick sandstone 0.11 m (0.35 ft) above base, contain-
ing few siderite laminae; base sharp, irregular.ee... 0.27 20.30
(0.9) (66.6)
31. Sandstone and shale: sandstone, medium-gray, fine- to
very fine grained; grain size decreasing toward base;
unit contains 50 percent medium—dark-gray shale inter-
laminae; base sharpescscccecsscsscccccscosccccsaccccsns 0.52 20.82
(1.7) (68.3)
32. Sandstone, medium-light-gray to medium-gray, medium-
grained to very fine grained; grain size decreasing
downward; unit thin-bedded, lower half of unit with
medium-dark-gray siltstone and shale laminae; base
ShaArPecccssccesssscsecssssscasssnssossssscssssasscssssssass 0.61 21.43
(2.0) (70.3)
33. Shale, medium—~dark-gray, thin-bedded, containing
scattered interlaminated siltstone and very fine
grained sandstone and siderite bands; base sharpes.. 0.24 21.67
(0.8) (71.1)
34. Sandstone, medium-light-gray to medium-gray, fine- to
very fine grained, silty, micaceous, containing 50
percent quartz, thin-bedded, irregularly bedded, con-
taining 50 percent carbonaceous laminae, grading to
shale at base; base sharp, irregulareccsccsscccscecscs 0.49 22,16
(1.6) (72.7)



54

Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
35. Sandstone, medium-light-gray, very fine to fine-
grained, with grain size increasing downward, thin-
bedded, containing 40 percent carbonaceous laminae;
base sharp and angulareecscssssessssssccssssscccscsss 0.24 22.40
(0.8) (73.5)
36. Shale, medium—-dark-gray, thin—-bedded, evenly bedded.. 0.15 22.56
(0.5) (74.0)
37. Sandstone with siltstone: sandstone, medium-light-
gray to medium-gray, fine— to very fine grained,
silty, containing about 40 percent carbonaceous silt-
stone laminae throughout; basal beds contorted; base
ShATPeseessosscerseassscssssosesosssscsssscsssssssccnssss 0.82 23.38
(2.7) (76.7)
38. Shale, medium-dark-gray, thin-bedded, poorly bedded,
containing siderite laminae; basal 0.09 m (0.3 ft)
contains thin, scattered medium—-gray shale laminae
and sandstone lens 0.15 m (0.5 ft) below tOpscecesscss 0.46 23.84
(1.5) (78.2)
39. Sandstone, medium-light-gray, fine— to medium-grained,
containing 45 percent quartz, thin-bedded with abun—~
dant carbonaceous and coaly laminae and scattered
pyritic shale laminae in top 0.18 m (0.6 ft), cross-
laminated; contains 0.37-m (1.2-ft) -thick weathered
zone with abundant coal laminae 1.19 m (3.9 ft) below
EODeesescsesssssscssssosssssscccsessscsasssasosssssnancs 1.46 25.30
(4.8) (83.0)
40. Sandstone, medium-light-gray, fine- to medium-grained,
generally, medium-grained, finely micaceous, contain-
ing 55 percent quartz and dark and light grains, bear-
ing scattered shale and siderite clasts, thick-bedded;
base sharp, angulareeccecssccccccscsccscesesscsccsccces 4.27 29.57
(14.0) (97.0)
41. Sandstone, medium-light-gray, very fine grained,
micaceous, containing 50 percent quartz, thin- to
thick~-bedded, crossbedded, containing few scattered
shale laminae; base gradeSccececscsccscsccsscosccscccsns 2.44 32.00
(8.0) (105.0)
42. Sandstone, medium-light-gray, very fine to fine-
grained, silty, with grain size decreasing downward,
containing 50 percent quartz; nonbedded at top becom-
ing thin-bedded at base, containing shale and siderite
laminae in basal 0.40 m (1.3 ft); irregular shale
clasts 0.12 m (0.4 ft) below top, and siderite clasts
in basal 0.4 m (1.3 ft); base gradeSeceecececcccesscscce 0.73 32.74
(2.4) (107.4)
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Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
43. Sandstone, light-gray, fine- to medium—-grained, con-
taining 60 to 65 percent quartz throughout and abun-
dant siderite clasts 0.06 m (0.2 ft) below top, con-
taining shale pebbles, siderite pebbles, and coal
fragements at base; base sharp, angularesscecsssscsces 0.70 33.44
(2.3) (109.7)

44, Sandstone, medium-light-gray to light-gray, fine-
grained to very fine grained, containing 60 to 65 per-
cent quartz and dark and light grains, thick-bedded,
massive; siderite pebbles at 1.52 m (5.0 ft) below top
and carbonaceous fragments and few siderite clasts in
basal 0.03 m (0.1 ft); bedding planes styolitic; base
ShaATrPececcoscssesessssccssssasnsosssascncsssnssasoascscna 2.19 35.63

(7.2) (116.9)

45. Shale, medium-dark-gray to dark-gray, slightly car-
bonaceous, thin-bedded, containing scattered siltstone
1aminae.l.l..ll....ll...‘.l..ll.lll.........ll..lll.l 0.37 36000

(1.2)  (118.1)

46. Coal; upper 0.05 m (0.15 ft) bright coal with very
thin vitrain bands, medium cleated, slightly impure;
lower 0.05 m (0.15 ft) impure, dull coal with few thin
vitrain bandsSeceececocecesesssscasssssasssascscsascaccs 0.09 36.09
(0.3) (118.4)

47. Underclay, medium-gray; upper 0.30 m (1.0 ft) soft;
unit contains siderite root-molds, common rootlets... 3.90 39.99
(12.8) (131.2)

48. Shale, medium-gray, very slightly silty, poorly bedded,
containing scattered siderite laminae and few plant
fossils; base gradeSeeccessscccscscsccasosscssssoscsscssas 4.27 44,26
(14.0) (145.2)

49, Shale, medium-dark-gray, silty, poorly bedded, con-
taining scattered siderite and siltstone laminae; base
BradeS.ececescecscosscccssossssssacsasssssasssscsncnsas 1.86 46.12
(6.1) (151.3)

50. Siltstone, medium-gray, containing very fine grained
sandstone and siderite laminaGe.ceeccescesscsssanccacs 0.52 46.63
(1.7) (153.0)

51. Shale, medium—-dark-gray, thin-bedded, poorly bedded,
containing scattered siltstone and siderite laminae;

base sharp, angulareeeseseccsssccscscsccsccscsssascnns 5.82 52.46
(19.1) (172.1)
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Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
52. Sandstone, medium-light-gray, very fine to fine-
grained, containing 55-65 percent quartz, thin- to
thick-bedded, crossbedded; base sharp, angular.ceeees 1.58 54 .04
(5.2) (177.3)

53. Sandstone, medium-light-gray, medium-grained to fine-
grained, containing 50-55 percent quartz, and abundant
coal fragments, irregularly beddedeeeccessecessccccnes 0.30 54.35
(1.0) (178.3)

54. Sandstone, medium-light-gray, very fine to fine-grained,
containing 55 percent quartz, containing siderite
clasts in basal 0.06 m (0.2 ft), thick-bedded, cross-
bedded; base sharp, irregulareisicccscecccessssscssossssns 1.19 55.53
(3.9) (182,2)

55. Sandstone, medium—-gray, fine- to medium-grained, con-
taining siderite clasts and coal fragments in upper
part, thin-bedded, poorly bedded; base gradeSeesececss 0.55 56.08
(1.8) (184.0)

56. Sandstone, siltstone, and shale: sandstone, very fine
grained, thin-bedded, interbedded with 50 percent silt-
stone and shale; unit contains small-scale crossbedding 2.44 58.52
(8.0) (192.0)

57« Shale, medium-gray to medium-dark-gray, silty, thin-
bedded, evenly bedded, containing scattered siderite
laminae; upper 1.22 m (4.0 ft) burrowed; base grades 5.46 63.98
(17.9) (209.9)

58. Shale, medium-dark-gray to dark-gray, slightly car-
bonaceous, thin-bedded, fissile, containing siderite
laminae up to 0.03 m (0.1 ft) thick and few plant
fossils; base gradeSeecescosessscsccssasscssccsssscsos 8.93 72.91
(29.3) (239.2)

59. Shale, medium-dark-gray, silty, thin-bedded, evenly
bedded, fissile, containing scattered siderite laminae

and plant fossils; base gradeSeeesssccsscssscssccesse 3.44 76.35
(11.3) (250.5)

60. Shale, very dark gray to grayish-black, carbonaceous;
basal bed contains impure coaleeecececcsssccccsscnnns 0.06 76.41
(0.2) (250.7)

61. Shale, medium-dark-gray, silty in basal 0.06 m (0.2
ft), poorly bedded, fissile, containing abundant

plant fossils; base grades..""..'...".'.'.'.‘..... 0064 77.05
(2.1) (252.8)
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Unit Thickness
Number Description in meters
(feet)
62. Siltstone, medium-gray to medium-dark-gray, thin-

63.

64.

65.

66.

67.

68.

69.

70.

bedded, unevenly bedded, cross—-laminated, containing

50 percent very fine grained medium-light-gray sand-

stone laminae in upper half and few carbonaceous

laminae elsewhere; unit containing 0.03-m (0.1-ft)

~-thick sandstone lens 0.30 m (1.0 ft) above base;

basal 1.22 m (4.0 ft) contains siderite laminaeeeece. 4.33
(14.2)

Shale, dark-gray to grayish-black, carbonaceous, thin-
bedded’ fissile.‘.0.'.’0‘0...".lll’.lll..ll.lllll..l 0009
(0.3)

Underclay, medium-gray, poorly bedded to nonbedded,
containing scattered siderite root fillings; base

grades.-.oc..oc...'oc.....Oooo".ot.o--oo.t.ltoo.lol. 3.99

(13.1)

Siltstone, medium-gray, becoming shaley in basal 0.91

m (3.0 ft), thickly laminated, contorted bedding, con-

taining very fine grained sandstone laminae scattered

throughout and scattered siderite laminae in lower

part; contains plant fossils; base sharpeecececscecccescs 4.30
(14.1)

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

silty, containing 0.03-m (0.1-ft) ~thick calcareous

zone at 0.3 m (1.0 ft), thin-bedded with few scat-

tered shale interlaminae; base gradeScccesccccscccsss 1.52
(5.0)

Shale, medium-dark—gray, containing few siltstone

laminae interlaminated with medium-dark-gray shale

and few siderite laminae and bands; base sharp, angular 4.24
(13.9)

Sandstone, medium-light-gray, medium-grained with

scattered coarse-grained laminae, finely micaceous,
containing 50-55 percent quartz, very thick bedded,
containing fractures filled with calcite; base sharp,
UNdulatorYeeoeeeocseccssssescossssssesscsssassssaassnssa 2.53

(8.3)
Shale, medium-dark-gray, thin-bedded, poorly bedded;
base grades abruptlyececescccecccccscccccsssscccssccsns 0.70
(2.3)

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

grained with few medium-grained zones, micaceous,

containing 45 percent quartz, thin-bedded with few

coal and shale laminae; contains slickensideSeeeeeees 0.40
(1.3)

Depth
in meters
(feet)

81.38
(267.0)

81.47
(267.3)

85.47
(280.4)

89.76
(294.5)

91.29
(299.5)

95.52
(313.4)

98.05
(321.7)

98.76

(324.0)

99.15
(325.3)
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Unit Thickness
Number Description in meters
(feet)
71. Sandstone, medium-gray, fine-grained, massive; base

72-

73.

74.

75.

grades [unit contains 0.30 m (1.0 ft) core loss at
top; may be underclay]ecceceesscscorsccccssscncsssnnes 2.04
(6.7)

Sandstone, medium~light-gray, finely micaceous, cal-

careous, containing 45 percent quartz; unit contains

calcite~filled fractureSeccecsssssccccscssscsscscsscs 2.53
(8.3)

Sandstone, medium-gray, very fine grained, silty,

micaceous, containing 45-50 percent quartz, thin-

bedded, cross—laminated; base sharpesccccecscesscccss 0.43
(1.4)

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

mostly medium-grained, micaceous, dark and light grains,

containing 45-50 percent quartz, massive; base sharp. 1.92
(6.3)

Sandstone, medium~light-gray, very fine grained to
fine~grained with grain size decreasing downward,
bearing coal fragments and sandstone clasts in basal

0.6 m (2.0 ft); base sharp, irregularescececcsscsccces 1.01
(3.3)
POCAHONTAS FORMATION
76. Shale, medium~gray, silty; unit broken by 45-degree
shear fault and slickensides at 0.46 m (1.5 ft); base
Sharp...-.-....I....II...lll....l......"....'......' 1.04
(3.4)
77. Underclay, medium-dark-gray, nonbedded, nonfissile,
containing abundant root slickSeeesessessscsseccocces 0.15
(0.5)
78. Coal; upper 0.05 m (0.15 ft) dull, boney, containing

few thin vitrain bands; lower portion bright, fragile,
finely Cleated.l..l..l....lI.....l.....lll..l‘.l...‘. 0.30
(1.0)

Depth
in meters
(feet)

101.19

(332.0)

103.72
(340.3)

104.15
(341.7)

106.07
(348.0)

107.08
(351.3)

108.11

(354.7)

108.26
(355.2)

108.57
(356.2)
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Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
79. Underclay, generally medium-gray, becoming medium-
dark-gray in top 0.09 m (0.3 ft); upper part
carbonaceous; unit nonbedded, containing rootletSese. 0.40 108.97
(1.3) (357.5)

80. Shale, generally medium-dark-gray, becoming dark-gray
in upper 0.06 m (0.2 ft) and grading to medium-gray
in basal 0.6l m (2.0 ft), nonbedded, nonfissile,
bearing few siderite root-moldSeecessccoscctessaccocsnse 1.19 110.15
(3.9) (361.4)

81. Sandstone, medium-light-gray, very fine to medium-
grained, becoming silty in upper 0.09 m (0.3 ft),
micaceous, containing 55 percent quartz and

coal fragments.'.............'...............I..I.... 0.46 110.61
(1.5) (362.9)

82. Shale, medium-gray to medium-dark-gray, thin-bedded;
base grades....'.........l................O.....'.... 0.18 110.79
(0.6) (363.5)

83. Sandstone, medium~light-gray, fine- to medium-grained,
mostly medium—-grained, becoming very fine grained in
top 0.09 m (0.3 ft), micaceous, containing 50 percent
quartz and scattered coal fragments, thick-bedded to

maSSive; base Shal'p...-.....o........-.---...o....--. 3-17 113-96
(10.4) (373.9)

84. Shale, medium-gray, silty, becoming very silty toward
base, thin-bedded, containing micro-cross-laminae;
base gradeS.icescecessssecsscescssssssssssnssnsnnsssss 0.27 114,24
(0.9) (374.8)

85. Sandstone, medium-light-gray, very fine grained, con-
taining few fine- to medium—grained lenses at base;
finely micaceous, 45 percent quartz; thin-bedded,
finely cross—laminated, containing few carbonaceous

laminae; base Sharp...‘...........l..l..l.ll.l..’..ll 0.64 114I88
(2.1) (376.9)

86. Shale, medium-dark-gray, slightly carbonaceous, thin-
bedded, fissile, containing few plant fossils; base

grades.......l..........l....l..l.ll.l..l.l.......... 3.75 118.63
(12.3) (389.2)

87. Shale, medium-gray to medium—-dark-gray, silty, becom-
ing carbonaceous in basal 0.79 m (2.6 ft), thin-bedded,
containing siderite laminae, fissile; base sharpeceee. 1.46 120.09
(4.8) (394.0)



Unit Thickness
Numbe r Description in meters
(feet)
88. Underclay, medium-gray, nonbedded, containing root-
letSeecssceoscococecssassssososcosasosssssssssasossasss 0.40
(1.3)
89. Shale, medium—grayecceccceccecssscsssssssccoassssscscns 0.34
(1.1)
90. Siltstone, medium-gray, calcareous in basal 1.22 m
(4.0 ft); containing very fine grained sandstone
laminaeeeeeesescecesescsocsscsesssscsscsssscscssssscnns 2.19
(7.2)
91. Sandstone, medium-gray, fine- to very fine grained,
silty, micaceous, containing 45 percent quartz and
scattered small carbonaceous fragments, massive; basal
0.12 m (0.4 ft) contains abundant carbonaceous laminae;
zone 0.09 m (0.3 ft) thick contains abundant shale clasts
1.98 m (6.50 ft) below top; base sharp, angulareceec.. 9.39
(30.8)
92. Shale, medium-gray to medium-dark-gray, containing
few scattered siltstone and sandstone laminae; 0.05-m
(0.15-ft) ~thick sandstone lens occurs 0.18 m (0.6 ft)
above base; basal 0.03 m (0.1 ft) bears siderite laminae
and scattered medium-grained sandstone clastSeeccececss 0.70
(2.3)
93. Underclay, medium-gray, with siderite root fillings.. 0.67
(2.2)
94. Shale, medium-gray to medium—dark-gray; thin-bedded
and fissile in basal 0.09 m (0.3 ft); upper part with
YOOt penetrationSeeceecccccccccsccessccssccscssscssssscscns 0.61
(2.0)

60

BLUESTONE FORMATION (part)

95.

96.

Underclay, medium-gray, becoming medium—-gray to medium-
dark-gray below 1.86 m (6.1 ft) and olive—gray below

2.87 m (9.40 ft), bearing sand-sized spherules in 0.15-

m (0.5-ft) —thick zone 1.10 m (3.6 ft) below top and

in 0.15-m (0.4-ft) -thick zone 1.65 m (5.4 ft) below

top, bearing 0.98-m (3.2-ft) —-thick zone of spherules

at 0.18 m (0.6 ft) above base; base gradeSeecececececces 4.60

(15.1)

Shale, medium-dark-gray to dark-gray, becoming brownish-

gray below 140.50 m (461.3 ft) becoming silty in lower

part, thin-bedded, fissilecececccescosccsscosscoscsscs 2.74
(9.0)

Depth
in meters
(feet)

120.49
(395.3)

120.82
(396.4)

123.02
(403.6)

132.41
(434.4)

133.11
(436.7)

133.78
(438.9)

134.39
(440.9)

138.99
(456.0)

141.73
(465.0)



Unit Thickness
Number Description in meters
(feet)
97. Shale, light-gray with greenish-brown fracture fil-
lings at top, silty, contains abundant siderite..c... 1.01
(3.3)
98. Sandstone, medium-gray to light-greenish-gray, very
fine to fine-grained with few medium—grained beds,
containing less than 40 percent quartz, thin-bedded,
poorly bedded, containing small-scale crossbedding
with shale laminae up to 0.06 m (0.2 ft) thickeessooes 1.62
(5.3)
99. Shale, light-greenish-gray, silty, poorly bedded..... 0.34
(1.1)
100. Sandstone, light-greenish-gray, very fine to fine-
grained, containing few medium-grained beds, contain-
ing less than 40 percent quartz, bearing shale frag-
ments up to 0.21 m (0.7 ft) thick, thin-bedded, cross-
laminated; basal 0.18 m (0.6 ft) medium—-dark-gray shale 2.07
(6.8)
101. Siderite, light-brownish-gray, sandyeececccecceccssss 0.09
(0.3)
102, Sandstone, medium-gray, very fine to fine-grained with
few scattered medium-grained lenses, silty, containing
less than 45 percent quartz, thin-bedded, irregularly
beddedecsssessscssscescscoscscssossssccscssssesocssssns 3.08
(10.1)
103. Sandstone, light-greenish-gray, very fine grained,
containing 45 percent quartz, thick-bedded, containing
irregular 0.09-m (0.3-ft) —-thick shale lens 0.82 m
(2.7 ft) above base and scattered shale fragments in
basal 0.30 m (1.0 ft); base sharp, irregulareescececscs 2.13
(7.0)
104. Sandstone, medium-light-gray to light—greenish-gray,
fine- to medium-grained, containing abundant angular
shale clasts up to 0.15 m (0.5 ft) in diameter; base
sharp, angularecesccscccceccsccsssoscecsoscsssossssssss 1443
(4.7)
105. Sandstone, medium-gray to medium-light-gray, very fine
grained, containing less than 40 percent quartz, thin-
to thick-bedded, with small-scale cross—-laminations and
scattered very thin carbonaceous laminae; base sharp,
ANEULAT ceesvssssccccccssssccsssscnsossscssssssssssssas 4.54
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(14.9)

Depth
in meters
(feet)

142.74
(468.3)

144.35
(473.6)

144.69
(474.7)

146.76
(481.5)

146.85
(481.8)

149.93
(491.9)

152.06
(498.9)

153.50
(503.6)

158.04
(518.5)
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Unit Thickness
Number Description in meters
(feet)
106. Shale, medium—-dark-gray, silty, thin-bedded, small-

107.

108.

109.

110.

Scale faultin-g....‘.........'...'...............l.... 0.24
(0.8)

Sandstone, medium-gray, very fine grained, highly

silty, containing less than 40 percent quartz and

scattered pyrite lenses; unit contains well-sorted

0.34-m (1.1-ft) -thick sandstone lens 0.98 m (3.2 ft)

below top; base SharpPeiesecscscsscsscccocssosscssscasss 2.10
(6.9)

Sandstone, medium-gray, very fine grained, well-sorted,

massive, containing few siltstone and shale laminae in

basal 0.37 m (1e2 ft)eeseooeeccscossscssocscssscsccccasse 2.32
(7.6)

Siltstone with pyrite nodules, medium-gray, containing

abundant shale laminae and scattered very fine grained

sandstone laminae, thin-bedded, evenly beddedesceccees 5.36
(17.6)

Shale, medium-dark-gray, silty, becoming less silty

below 174.35 m (572.0 ft), very finely micaceous,

thin-bedded, evenly bedded, containing 0.15-m (0.5-ft)

-thick very fine grained sandstone lens at 169.04 m

(554.6 ft); unit contains pyrite nodules, micro-faults,

and 0.09-m (0.3-ft) —thick fine-grained to very fine

grained sandstone below 170.23 m (558.5 ft)eeeeeesess 15,64
(51.3)

BOTTOM OF HOLE

TOTAL DEPTH 183.70 m (602.7 ft)

Depth
in meters
(feet)

158.28
(519.3)

160.39
(526.2)

162.70
(533.8)

168.07
(551.4)

183.70
(602.7)
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Description of core from

corehole NR-4-76

Location: On eastern side of the New River Gorge about 1.2 km (0.75 mi)

north-northwest of eastern end of new highway bridge over the

New River, about 3.7 km (2.3 mi) northeast of benchmark 1821

at the court house in Fayetteville, and about 1.7 km (1.0 mi)
northwest of bhenchmark 1864 in community of Lansing; northwestern
quadrant, Fayetteville quadrangle, Fayette County, West Virginia

(fig. 5).

Approximate coordinates: Latitude 38°04'52" N, Longitude 81°04'54" W

UTM Grid; 4,214,630 m N; 492,850 m E

Elevation: 365.21 m (1,198.2 ft) Depth: 178.92 m (587.0 ft)

Drilled: Late August 1976

Core description: K. J. Englund, J. F. Windolph, Jr., and T. W. Henry

Unit Thickness Depth
Number Description in meters in meters

(feet) (feet)

NEW RIVER FORMATION (part)

1.

2.

Surfacematerial.........................-.-..-...... 4.05 4.05
(13.3) (13.3)

Shale, medium-dark-gray, slightly silty, thinly lami-

nated, evenly laminated, containing 5 percent silt-

stone laminae, fissile; base gradeSicssscsssssscscans 1.22 5.27
(4.0) (17.3)

Shale, dark—-gray to black, carbonaceous, thinly lami-

nated, evenly laminated, containing few thin siderite

bands to 2 cm thick and few fossil plant fragments;

base gradeSe.ccececcccecscaccsssssscscsssssssssssssssanns 4.02 9.30
(13.2) (30.5)

Shale, medium-dark-gray, thickly laminated, evenly
laminated, containing 5 percent siltstone laminae,
scattered siderite laminae to 2 cm thick; base grades

abruptly.ot‘.‘.to.o.o‘oooot‘t.oo.o.‘o‘oo‘oooo‘oolon.- %
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Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)

5. Sandstone with siltstone and shale: sandstone,
light-gray, very fine grained, micaceous, contain—
ing 40 percent quartz, thin-bedded, interbedded
with 30 percent medium~dark-gray siltstone and silty
shale, containing abundant burrows; base gradeSeececse 1.80 13.90
(5.9) (45.6)
6. Siltstone and shale: siltstone, medium-light-gray to
light-gray, very thin bedded, moderately fissile,
interbedded with 30 percent dark-gray, finely micaceous
shale and silty shale; base gradeScscccsccscoccccscss 1.80 15.70
(5.9) (51.5)
7. Shale, dark—-gray, thinly laminated, evenly laminated
fissile containing fossil plant stems and leaveS..... 0.15 15.85
(0.5) (52.0)
8. Underclay, medium-gray, containing scattered rootlets;
base grades abruptlyeecccecsccscessscscsssscccsssoccns 0.12 15.97
(0.4) (52.4)
9. Sandstone, light-gray, fine- to medium—-grained,
micaceous, containing 50 percent quartz, thin-bedded,
unevenly bedded with small-scale crosslaminae and
10 percent siltstone laminae; base sharpeceecccscscccss 0.79 16.76
(2.6) (55.0)
10. Shale, medium-gray, silty, finely micaceous, thickly
laminated, irregularly laminated, with 5 percent
finely micaceous siltstone laminae; contains few
fossil plants; base sharp, uneveNesccccccccccsccsccns 2.41 19.17
(7.9) (62.9)
11. Sandstone, light-gray, very fine to fine-grained,
silty, micaceous, containing 40 percent quartz, thin-
bedded; base gradeSe.cccececccsccccossccccssccccsscscses 0.06 19.23
(0.2) (63.1)
12. Shale, medium-gray, silty, thin-bedded, poorly bedded,
moderately fissile; base grades abruptlyeeccecccecces 0.46 19.69
(1.5) (64.6)
13. Sandstone, light-gray, very fine to fine-grained,
micaceous, containing 40 percent quartz, thin-bedded,
containing siltstone laminae; base gradeSeececececses 0.06 19.75
(0.2) (64.8)
1l4. Shale, medium-gray, silty, poorly bedded, poorly fis~-
sile; contains abundant fossil plant leaves and stems;
base sharpeesccecccescosssesescsccscssssssccscssccnss 1.01 20.76
(3.3) (68.1)
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Unit Thickness Depth
Number Description in meters in meters

15. Underclay, medium-gray to medium-dark-gray, contain-
ing rootlets and slickensides; base gradescccececceces 0.15 20.91
(0.5) (68.6)

16. Shale, dark-gray to black, thinly laminated, evenly

laminated, fissile, containing few coaly laminae and
abundant well-preserved plant fossils (Neuropteris).. 0.52 21.43
(1.7) (70.3)

17. Coal, impure'...'..'."....'.'...I.III.II...I.l..l... 0.03 21'46
(0.1)  (70.4)

18. Underclay, medium-gray, silty, containing scattered
rootlets; base grades......0.‘........'........'..'.' 1‘77 23.23

(5.8) (76.2)

19. Sandstone, light-gray, very fine to fine-grained,
silty, micaceous, containing 40 percent quartz; base
Sharp.....'..l.‘.'..'..Q.'.I..l..lll...l'............ 0‘06 23'29

(0.2)  (76.4)

20. Shale, medium-dark-gray, slightly silty, thin-bedded,
moderately fissile; base grades abruptly.ceescecceccces 1.01 24.29
(3.3) (79.7)

21. Sandstone, light-gray, very fine to fine-grained,
micaceous, containing 40 percent quartz, cross-—lami-
nated; base sharpecececcccecscccecsscssosasccsscsnasne 0.15 24 .44
(0.5) (80.2)

22. Shale, medium-dark-gray, thinly laminated, moderately
fissile, containing 10 percent very fine grained
silty sandstone laminae in top 0.52 m (1.7 ft) and
scattered siderite laminae up to 2 cm thick; base
ShaTPeeecesocccceossssoscsssssnseossssosscsssnocsssssnaoss 2.04 26.49

(6.7) (86.9)

23. Sandstone, light-gray to medium-gray, micaceous, con-
taining dark and light and green grains and few
siderite grains, containing 65 percent quartz, massive,
crossbedded; base gradeSececceccccssssssssscscsscsscns 1.52 28.01
(5.0) (91.9)

24, Sandstone, light-gray to very light gray, medium—- to
coarse-grained, containing scattered shale clasts,
containing 70 percent quartz and scattered micaceous
zones, thick-bedded, scattered coal laminae; base
BradeScececsccccsccccscosccssocscscosssesscssosscscne 2.47 30.48

(8.1)  (100.0)
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Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
25. Sandstone, very light gray, medium-grained, contain-—
ing abundant quartz pebbles and siderite and shale
pebbles in basal 0.3 m (1.0 ft), containing dark and
green grains and 90 percent quartz, massive, cross-
bedded; base sharp, undulatoryeececcssceccccsccscecsces 2.74 33.22
(9.0) (109.0)

26. Shale, medium-dark-gray, poorly bedded, containing
minor contorted bedding with irregular laminae of
fine- to coarse-grained sandstone; base gradeScecececes 0.82 34.05
(2.7) (111.7)

27. Sandstone, light-gray, medium-grained, containing 65
percent quartz and abundant shale and siderite clasts;
base sharp, slightly undulatorysseeescescesccsssssssce 0.40 34,44
(1.3) (113.0)

28. Shale, medium-dark-gray, thinly laminated, evenly
bedded; unit may be large shale fragment; base sharp,
UNAULAtOYYeoeoseosossscsscsososssssssssssssscsssassss 0.06 34.50
(0.2) (113.2)

29. Sandstone, very light gray, medium- to coarse-grained,
conglomeratic in upper part, containing 80 percent
quartz; unit bears scattered quartz pebbles and granules
approaching 2 cm in diameter with few shale clasts and
lenses in top 1.52 m (5.0 ft), abundant siderite clasts
in basal 0.24 m (0.8 ft); base sharp, undulatoryecess 2.99 37.49
(9.8) (123.0)

30. Shale, medium-dark-gray, thinly laminated, evenly
laminated, fissile‘.........‘.l......."..'........'. 2.71 40.20
(8.9) (131.9)

31. Coal; top 0.09 m (0.3 ft) dull attrital coal,
impure(?); basal 0.03 m (1.0 ft) dominantly bright
attrital codlecececcscsssscssscscsososccsososscsscnnss 0.40 40.60
(1.3) (133.2)

32. Coal, impure.................Q....................... 0.03 40.63
(0.1)  (133.3)

33. Underclay, medium-gray, silty, containing abundant
rootlets; base grades................................ 0.76 41.39
(2.5) (135.8)

34. Shale, medium—-dark-gray, silty, thin-bedded, poorly
bedded, poorly fissile, containing abundant fossil
plant stems; base sharp, undulatorYeeeecessossssossss 1.89 43,28
(6.2) (142.0)



67

Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
35. Siltstone with shale and sandstone: siltstone, thin-
ly laminated, poorly laminated, interlaminated with
30 percent shale and very fine grained sandstone;
base sharp, undulatoryeecescecescoscscesssssssssensans 0.52 43.80
(1.7) (143.7)
36. Sandstone, light-gray, very fine to fine-grained,
micaceous, containing 40 percent quartz, unevenly
bedded; base sharp, undulatoryeeeesecccccecoscscsscnes 0.11 43.91
(0.35) (144.05)
37. Shale, medium-gray, silty, thinly laminated, evenly
laminated; base gradeSeececcsecssscssssscsssssssosssnns 0.08 43.98
(0.25) (144.3)
38. Sandstone, medium-light-gray to light-gray, silty,
micaceous, containing 45 percent quartz; thinly lami-
nated, evenly laminated, containing 20 percent silt-
stone laminae; base grades abruptlyeeceeccceccccensces 0.76 44.74
(2.5) (146.8)
39. Shale, medium—-dark-gray, silty, thinly laminated,
evenly laminated, moderately fissile; base sharp,
UNdUlAtOrYeessssssesacsossssssssocsessessssssossscsss 0.23 44.97
(0.8) (147.6)
40. Sandstone, light—-gray, very fine to fine-grained,
micaceous, containing 40 percent quartz, thin-bedded;
base SharpPeescsssesssscssssscsssossssssessesssassosss 0.67 45.66
(2.2) (149.8)
41. Shale, black, carbonaceous, thinly laminated with few
siltstone laminae in top 0.09 m (0.3 ft), containing
abundant fossil plantSeececccsscsscsscssssssssosssssss 0.34 45.99
(1.1) (150.9)
42, Coal, impure, very dullececececsossocsscsssscscscssans 0.06 46.06
(0.2) (151.1)
43, Underclay, medium-gray, containing rootlets; base
grades AbTUptlyescecesvsscesasccsossossscssonssosansas 0.06 46.12
(0.2) (151.3)
44, Shale, black, carbonaceous, fissile, containing few
fossil plantSeeeceessseesscssssccccscscsvscncssscsssse 0.23 46.34
(0.75) (152.05)
45. Coal, dull [core loss 0.09 m (0.3 ft)]ecesosoeacssnss 0.12 46 .47
(0.4) (152.5)
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Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
46. Shale, black, carbonaceous, fissile, containing scat-
tered fossill plantS.cceceececescececsncsscssssssssassss 0424 46.71
(0.8) (153.3)
47. Coal, moderately bright, cannel.cceececceccsccscccceans 0.03 46 .74
(0.1) (153.4)
48. Underclay, medium-dark-gray, containing rootlets; base
gradeSeececececcecesscscsccscccncncaccnne Ceressaseans 1.49 48.23
(4.9) (158.3)
49. Shale, medium-gray, slightly silty, poorly bedded,
poorly fissile; base sharpecececccecccscecesscoscccaccnas 1.04 49.27
(3.4) (161.7)
50. Sandstone, light-gray to very light gray, fine- to
medium—-grained, mostly fine-grained, becoming medium-
to coarse-grained in basal 0.15 m (0.5 ft), containing
few dark grains and 90 percent quartz, massive, cross—
bedded, containing medium—-gray shale lenses up to 0.06
m (0.2 ft) thick scattered at 0.61 m (2.0 ft), 1.13 m
(3.7 £ft) and 1.31 m (4.3 ft) from top of unit, contain-
ing coal laminae in basal 0.15 m (0.5 ft); base sharp,
UNAU]AtOTrYeeeocesscesscsscssssnscsnossnccsansncssncons 9.72 58.99
(31.9) (193.6)
51. Sandstone, very light gray to white, medium~ to coarse-
grained, containing quartz granules in upper 0.06 m
(0.2 ft), containing 90 percent quartz, massive, cross-
bedded, with scattered coal laminae; base sharp, gently
UNAUlAtOTYeeeeeescoesosccacsnassascsoscscsonsssssccsnscss 4,79 63.78
(15.7) (209.3)
52. Sandstone, light-gray, fine- to medium-grained, mica-
ceous, containing 60 percent quartz, thin- to thick-
bedded; top 0.05 m (0.1 ft) with vertical calcite~filled
fractures; base sharpeececssecesssscccsscscscccscsoscsass 0.94 64.74
(3.1) (212,4)
53. Sandstone, light-gray to very light gray, medium- to
coarse-grained, with few granules in basal part, con-
taining 80 percent quartz, massive, crossbedded; base
sharp, UndulatorYeeeseeserescccscsocnsascscsnascanccan 3.63 68.37
(11.9) (224.3)
54. Shale, dark-gray, thinly laminated, evenly laminated,

with scattered siderite laminae, fissile, containing
scattered fossil plants; base gradeS.cecceccsccescecss 4,72 73.09
(15.5) (239.8)
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Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
55. Shale, medium-dark-gray, silty, finely micaceous,
containing few fossil plant stems; base grades
Abruptlyceeecccsececsscsocscssesscsrsesccssssssesnssss 3.08 76.17
(10.1) (249.9)

56. Sandstone with siltstone and shale: sandstone, light-
gray, very fine to fine-grained, highly micaceous,
containing less than 40 percent quartz, thin-bedded,
cross—laminated, interlaminated with 35 percent medium-~
dark-gray shale and siltstone; base grades abruptly.. 1.16 77.33
(3.8) (253.7)

57. Shale, medium—-dark-gray, silty, thinly laminated,

evenly laminated, moderately fissile; base sharpeee.. 0.18 77.51
(0.6) (254.3)

58. Sandstone, light-gray, very fine to fine~grained,
micaceous, containing 40 percent quartz, thin-bedded,
with minor cross—~laminae of siltstone and shale in
upper 0.30 m (1.0 ft); base sharpecesscsccsssscssccess 0.61 78.12
(2.0) (256.3)

59. Shale with siltstone: shale, medium~dark-gray, silty,
thinly laminated, evenly laminated, containing 25 per-
cent siltstone interlaminae; base grades abruptly.... 0.24 78.36
(0.8) (257.1)

60. Sandstone, light-gray, very fine to fine-grained,
micaceous, containing 40 percent quartz; base sharp.. 0.15 78.52
(0.5) (257.6)

61. Shale, medium—dark-gray, silty, thinly laminated,
evenly laminated, moderately fissile, containing 15

percent siltstone laminae; base sharp, undulatory.... 0.43 78.94
(1.4) (259.0)

62. Sandstone, light-gray, fine—grained, micaceous, con-
taining 50 percent quartz, thin-bedded, with few scat-
tered siltstone laminae; base sharpecscccccccceecssss 4,02 82.97
(13.2) (272.2)

63. Shale and siltstone: shale, silty, thinly laminated,
evenly laminated, moderately fissile, containing 40
percent siltstone laminae; base gradeSeecececccccccsces 0.61 83.58
(2.0) (274.2)

64. Shale, dark—gray, carbonaceous, thinly laminated,
evenly laminated, fissile, bearing fossil plants par-~
ticularly in lower 1.52 m (5.0 ft)eeeeoeesoccsscsncas 5.61 89.18
(18.4) (292.6)
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Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
65. Shale with coal: shale, black, carbonaceous, inter-
laminated with 25 percent dull coal and vitrain bands,
containing pyrite laminae 0.06 m-0.09 m (0.2-0.3 ft)
ADOVE DASEeseescesacccssnnscnssscassssasssossnsssssosse 0.58 89.76
(1.9) (294.5)

66. Underclay, medium-gray to medium-dark-gray, containing
siderite root fillings in upper 0.12 m (0.4 ft) and
abundant rootlets, base gradeScccciececescscacccncnnses 1.04 90.80
(3.4) (297.9)

67. Shale, medium-gray, silty, thickly laminated, moder-
ately fissile; base gradeSeeessssecescvvvrceccsoesses 0.88 91.68
(2.9) (300.8)

68. Sandstone, medium-light-gray, very fine grained,
micaceous, silty, containing less than 40 percent
quartz, thin-bedded.scssesccersssssscessssssscsassnnss 0.09 91.78
(0.3) (301.1)

69. Shale, medium-dark-gray, silty, thinly laminated,
evenly laminated, moderately fissile, containing
common fossil plant stems; base sharpeeesvesececesces 0.76 92.54
(2.5) (303.6)

70. Sandstone, light-gray, very fine to fine-grained,
micaceous, containing 40 percent quartz, cross-lami-
nated; base sharpPecscecccsscescscscssssssescssssccssnes 0.21 92.75
(0.7) (304.3)

71. Shale with siltstone and sandstone: medium-dark-gray,
silty, thinly laminated, regularly laminated, inter-
laminated with 30 percent light-gray siltstone and
very fine grained sandstone; base sharpecececceseccsces 0.94 93.70
(3.1) (307.4)

72. Sandstone, light-gray, fine- to medium-grained, con-
taining abundant quartz granules and becoming very
coarse grained in basal 0.58 m (1.9 ft), micaceous,
containing 60 percent quartz, thick-bedded to massive,
crossbedded, containing coal laminae in basal 0.58 m
(1.9 ft)eeeoeosoeosesssosscsscosnscsosscsssccnssnscnnns 7.71 101.41
(25.3) (332.7)

73. Sandstone, light-gray, medium— to coarse-grained,
containing 65 percent quartz, massive, crossbedded;
base sharp, Undulatoryececescscsscsccssassssecnsscnnne 1.25 102.66
(4.1) (336.8)
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Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
74, Shale, dark-gray, very thin bedded, evenly bedded,
moderately fissile; base sharp, undulatoryececeeccces 0.30 102.96
(1.0) (337.8)

75. Sandstone, light-gray, medium- to coarse-grained,
containing 65 percent quartz, few scattered quartz

granules near hase; base sharp, undulatoryeeseceecesss 1.49 104.45
(4.9) (342.7)

76. Shale, dark-gray, very thin bedded, evenly bedded,
moderately fissile, containing fossil plants; base
Sharp......l..l............-........II..I.I.......Q.‘ 0‘11 104.56

(0.35) (343.05)

77. Sandstone, very light gray, coarse-grained, containing
70 percent quartz, abundant quartz granules and pebbles
and shale chips in lower part, base sharp, undulatory 1.66 106.22
(5.45) (348.5)

78. Sandstone, light-gray, fine- to medium-grained, con-
taining 60 percent quartz, containing abundant shale
clasts in top 0.12 m (0.4 ft), micaceous, calcareous
in basal 1.22 m (4.0 ft), thick-bedded, massive;
base grades abruptlyeccecsscscecsceccccacsassasaaccass 7.92 114.15
(26.0) (374.5)

79. Sandstone, light-gray, medium- to coarse-grained,
micaceous, containing 65 percent quartz, massive,
crossbedded, containing abundant siderite clasts in
basal 0.12 m (0.4 ft); base sharp, undulatoryeeeeecee. 3.60 117.74
(11.8) (386.3)

POCAHONTAS FORMATION

80. Shale, dark-gray to black, carbonaceous, thinly lami-
nated, evenly laminated, fissile; base grades abruptly 0.49 118.23
(1.6) (387.9)

81. Shale, black, carbonaceous, thinly laminated, regularly
laminated, fissile, containing abundant plantSeeescee 0.70 118.93
(2.3) (390.2)

82. Claystone, medium-olive-gray, nonbedded, nonfissile,
containing abundant slicks and sand-size siderite
spherules; base gradeS.ccecsecececsscascscscossscscccesns 2.93 121.86
(9.6) (399.8)

83. Shale, medium-gray, very thin bedded, evenly bedded,
moderately fissile, containing few sandstone lenses
up to 0.03 m (0.1 ft) thick; base gradeS.sseececeeccess 3.96 125.82
(13.0) (412.8)
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Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
84. Sandstone, light-gray, very fine to fine-grained,
micaceous, containing 50 percent quartz, thin-bedded,
interlaminated with siltstonesessccccccsssccssscsacss 0.21 126.03
(0.7) (413.5)

85. Shale, medium-gray, noncalcareous, thinly laminated,
evenly bedded, fissile; base gradesS.ceeececcccccsccss 3.99 130.03
(13.1) (426.6)

86. Sandstone with shale and siltstone: sandstone,
light-gray to medium-light-gray, very fine grained,
micaceous, containing less than 40 percent quartz,
thin-bedded, interlaminated with 30 percent shale and
siltstone; base gradeS.eeccccscsscscscsscccscssssssnscs 0.21 130.24
(0.7) (427.3)

87. Shale, dark-gray, very thinly laminated, evenly lami-
nated, fissile'"I...'..".O!...O..Il..'....l........ 5.06 135.30
(16.6) (443.9)

88. Shale, black, carbonaceous, fissile..ccseossssssasses 0.91 136.22
(3.0) (446.9)

89. Coal, bright attrital with few vitrain bands; becomes
very dull and impure(?) in basal 0.06 m (0.2 ft)eseeos 0.18 136.40
(0.6) (447.5)

90. Underclay, medium-dark-gray, containing rootlets and
root slicks; base gradeSeccscsccccccssssscossosonscsasns 1.58 137.98
(5.2) (452.7)

91. Shale, dark-gray, thin-bedded, poorly fissile; base
Sharp....I........I.......l..'.......l......l'....... 2.47 140.45
(8.1) (460.8)

92. Siderite, brownish—gray, sandyeeceeseeseececsccocscacs 0.09 140.54
(0.3) (461.1)

93. Shale, dark-gray, carbonaceous, thinly laminated,
evenly laminated; base sharpececescccsscssscscsccscnnss 0.24 140.79
(0.8) (461.9)

94. Sandstone, medium-light-gray, sideritic, with small
siderite laminae; base Sharpecscsccscscccsoscosccscccss 0.06 140.85
(0.2) (462.1)

95. Shale, dark-gray, thinly laminated, evenly laminated,
fissile, with siderite laminae in top 1.22 m (4.0 ft),
containing abundant fossil plants and stems; base
Sharpeceeececoscsesssocescsssessssscssssssossssascsnasss 5.27 146.12
(17.3) (479.4)



Unit Thickness
Number Description in meters
(feet)
96. Sandstone, light-gray, fine- to medium-grained,
micaceous, containing 40 percent quartz, bearing
abundant small shale clasts and ironstone clasts in
basal 0.21 m (0.7 ft); base sharp, slightly undul-
ALO Y eeesneasevsccasssassssssssssassccccccssssssssssns 1.40
(4.6)
97. Shale, olive-gray, irregularly bedded; base sharpe.... 0.09
(0.3)
98. Sandstone, light—-gray, fine- to medium—grained, con-
taining 40 percent quartz and abundant siderite and
shale ClasStsS ceeecacssccccscscessasossssccscsssscsccsscns 0.76
(2.5)
BLUESTONE FORMATION (part)
99. Shale, olive-gray, clayey, poorly bedded, root slicks;
base grades [core loss 0.34 m (1.1l ft)]eeesseccconans 1.46
(4.8)
100. Shale, greenish-gray with grayish—-brown streaks, poorly
bedded; base sharp, irregulareecssscessscssscscesceess 0.67
(2.2)
101. Sandstone, light-gray, fine- to medium—-grained, becom-
ing coarse-grained in basal 0.40 m (1.3 ft), containing
60 percent quartz, slightly calcareous, thick-bedded to
massive; base sharp, undulatorye.eecscesscesccesccnccs 3.08
(10.1)
102. Siltstone, medium-light-gray to light-greenish-gray,
finely micaceous, containing sandstone pebbles and
few siderite clasts in top 0.06 m (0.2 ft), poorly bed-
ded; base gradeS.ccccssscscescscscssscscssscscsssasssone 0.24
(0.8)
103. Sandstone, light—gray, very fine grained, silty,
micaceous, containing 40 percent quartz; base sharp,
very irregular.i.cescccecsscsceessscsscsccccsscsscccccnas 0.08
(0.25)
104. Siltstone, medium-gray, poorly bedded; base sharp.... 0.08
(0.25)
105. Sandstone, light-gray, fine- to coarse-grained, partly
conglomeratic, with scattered quartz granules and shale
clasts from 156.97 m (515.0 ft) to base, bearing abun-
dant quartz granules and pebbles and coal spars and
shale clasts in basal 0.73 m (2.4 ft), containing 55
percent quartz, thick-bedded to massive; base sharp,
UNdULAtOr Ve eaceeseecasossocosccscsosnosssnascassssscsssncss 6.13

73

(20.1)

Depth
in meters
(feet)

147.52
(484.0)

147.61
(484.3)

148.37
(486.8)

149.84
(491.6)

150.51
(493.8)

153.59
(503.9)

153.83
(504.7)

153.91
(504.95)

153.98
(505.2)

160.11
(525.3)
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Unit
Number Description
106. Shale, medium-gray, silty, poorly bedded, poorly

107.

108.

fissile, containing few fossil plants, stems; base
Sharp, undulatory..o........-.............-..........

Siltstone, medium-gray, finely micaceous, poorly bed-
ded, poorly fissile, containing few siderite laminae;
base grades...l’....l.l......0'.'.......0....'.......

Shale, dark—-gray, very thin bedded, evenly bedded,
moderately fissile, silty, containing 15 percent
light-gray siltstone laminae and few burrows, bearing
scattered pyrite noduleS.eececsccececsessesocsscrssacns

BOTTOM OF HOLE

TOTAL DEPTH 178.92 m (587.0 ft)

Thickness
in meters

(feet)

0.73
(2.4)

5.58
(18.3)

12.50
(41.0)

Depth
in meters
(feet)

160.84
(527.7)

166.43
(546.0)

178.92
(587.0)



75

Description of core from

Corehole NR-5-76

Location: On southern side of Honey Branch and eastern side of State
Highway 16 0.1 km (about 200 yds) northeast of confluence of
Honey Branch with the New River and 0.5 km (0.3 mi) south-
southwest of intersection of State Highway 16 with U.S. Highway
60 at Chimney Corner; southeastern quadrant, Gauley Bridge

quadrangle, Fayette County, West Virginia (fig. 6).

Approximate coordinates: Latitude: 37°08'03" N, Longitude 81°08'56" W

UTM Grid: 4,220,490 m, N, 486,940 m E

Elevation: 283.22 m (929.2 ft) Depth: 249.51 m (818.6 ft)

Drilled: August 1976

Core description: K. J. Englund, T. W. Henry, R. C. Warlow, and

J. F. Windolph, Jr.

Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
NEW RIVER FORMATION (part)

1. Surface [no core recovered]eessessssessssrscecccsansns 5.30 5.30
(17.4) (17.4)

2. Shale, medium-dark-gray, silty, very thin bedded,
evenly bedded, containing 5 percent siltstone laminae,

burrowed; base grades'-.'.ll‘.l.l.l...l.ll.'l"‘...‘. 1.31 6.61
(4.3)  (21.7)

3. Shale, medium—gray, silty, thin-bedded, poor fissility;
abundant plants; base sharpeisecceccssccscccsssccncsans 1.95 8.56
(6.4) (28.1)
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Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
4. Sandstone, light-gray, very fine grained, micaceous,
containing 45 percent quartz, finely cross—laminated;
base gradeSesseseescscsscssvsosssocnssssssssssonssssse 0.06 8.63
(0.2) (28.3)

5. Shale, medium-gray, thin-bedded, moderately fissile;
base grades abruptly--.........--...................- 0-73 9-36
(2.4) (30.7)

6. Sandstone, light-gray, very fine grained, micaceous,
containing less than 40 percent quartz, finely cross-—
laminated with 20 percent shale and siltstone laminae;
base gradeS.ceecseecsssssesssssssosesscccncnnanseassossse 0.40 9.75
(1.3) (32.0)

7. Sandstone, light-gray, very fine to fine-grained,
micaceous, containing 40 percent quartz, finely cross-—
laminated; base sharpPeececcessscscsscsscnsvesssssscscss 0,85 10.61
(2.8) (34.8)

8. Shale, medium-dark-gray, silty, very thin bedded,
evenly bedded, containing 10 percent siltstone laminae;

base Sharp.l..l'..'...b.ll....."'l"...."..l'l..... 0.06 10.67
(0.2)  (35.0)

9. Sandstone, light-gray, very fine to fine-grained,
micaceous, containing 50 percent quartz, finely cross-
laminated with 10 percent medium—dark-gray shale; base
EradeS.eessceseocessesenssssensossenscssnnsssssssensoes 2.47 13.14

(8.1) (43.1)

10. Sandstone, light-gray, very fine to fine-grained,

micaceous, containing 55 percent quartz, thin-bedded,

partly ripple-bedded, small scale cross—laminations;

base Sharpecsceccesccsssssssosssssssnssnssnssnsssnssss 1.74 14.87

(5.7)  (48.8)

11. Sandstone with shale: sandstone, medium-light-gray,
very fine grained, micaceous, containing less than 40
percent quartz, interlaminated with 30 percent medium-

dark"gray Shale, containing few burroWSO Ssserssere e 0-46 15 . 33
(1.5)  (50.3)

12. Sandstone, light-gray, very fine to fine-grained,
micaceous, containing 55 percent quartz, finely cross-
laminated, containing 5 percent shale laminae; base

Sharp.--..--.-o.......-.o--o-.-.....-o............... 1.10 16043
(3.6) (53.9)
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Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
13. Sandstone with shale: sandstone, medium-light-gray,
very fine grained, micaceous, containing less than
40 percent quartz; thin-bedded, interbedded with 25
percent medium-dark-gray shale laminae, containing
numerous burrows; base sharpecececcscccccccscceccscsscns 0.58 17.01
(1.9) (55.8)

14. Shale, medium-dark—-gray, thin-bedded, evenly bedded,
containing few light-gray siltstone and sandstone
laminae and scattered burrows; base sharpececececcecees 0.20 17.21
(0.65) (56.45)

15. Sandstone, light-gray, very fine to fine-grained,
micaceous, containing 50 percent quartz, finely cross-
laminated; base sharpPeeecsesceccccsscesccssessanccsssas 0.32 17.53
(1.05) (57.5)

16. Shale, medium-dark-gray, silty, containing 5 percent
siltstone and sandstone laminae, fissile, containing
few burrows; base gradeS.esessescscecsssssccssseesses 0.61 18.14
(2.0) (59.5)

17. Sandstone, light-gray, very fine to fine-grained,
micaceous, containing 40 percent quartz, thin-bedded,
partly ripple-bedded, containing 5 percent medium-
dark-gray siltstone laminae, finely cross—laminated;
base Sharpesecceccccccescessscsscsscsssssssscsacssanns 0.30 18.44
(1.0) (60.5)

18. Shale, medium-dark-gray, silty, thinly laminated,
evenly laminated with 5 percent siltstone, fissile... 0.37 18.81
(1.2) (61.7)

19. Sandstone, light-gray, very fine to fine-grained,
micaceous, containing 50 percent quartz, calcareous in
upper 0.15 m (0.5 ft), thin-bedded, containing 5 per-
cent siltstone laminaeecccsseecsccccessssecscssossssans 2.44 21.24
(8.0) (69.7)

20. Sandstone, very light gray, very fine to fine-grained,
containing 90 percent quartz, few scattered siderite
clasts up to 2 cm in length, massive; base sharpe.... 2.19 23.44
(7.2) (76.9)

21. Sandstone, light-gray, very fine to fine-grained,
micaceous, containing 60 percent quartz, thin-bedded,
finely cross—-laminated, containing 5 percent siltstone

laminae; base gradeS.cccceccsccescsccsscsccncccnccscns 3.54 26.97
(11.6) (88.5)



78

Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
22. Sandstone, very light gray, fine-grained, containing
scattered mica and 90 percent quartz, thick-bedded
to massive, containing few scattered shale clasts at
0.49 m (1.6 ft); base gradeSeeceecssseescscscsccessas 2.59 29.57
(8.5) (97.0)

23. Sandstone, very light gray, medium- to very coarse
grained, conglomeratiec with abundant well-rounded
quartz pebbles up to 2 cm in diameter, containing few
siderite clasts and 90 percent quartz, massive; base
BradesS.eeccesesscecocccsoscsccossscccasscasssscanascccs 4.30 33.86
(14.1) (111.1)

24. Sandstone, very light gray, generally fine- to medium—
grained, conglomeratic and very coarse grained with
scattered quartz pebbles from 38.40 m-38.80 m (126.0-
127.3 ft), containing 90 percent quartz, massive
crossbedded; base gradeS.cccececesscccscossccscnnnsnas 7.13 41.00
(23.4) (134.5)

25. Sandstone, very light gray, medium—- to coarse-grained,
scattered granules in basal 0.3 m (1.0 ft), containing
90 percent quartz, medium-bedded, containing abundant
coal laminae and fragments; base gradeS..ccecececcsss . 2.47 43.46
(8.1) (142.6)

26. Sandstone, light-gray, medium- to coarse-grained,
micaceous, containing 65 percent quartz, scattered
siderite clasts at 0.46 m (1.5 ft) below top; base
BradeSesetesecscccocrsoresaccccccccsscssssssssccssnnass .66 47.12
(12.0) (154.6)

27. Sandstone, very light gray, medium- to coarse-grained,
with well-rounded quartz pebbles up to 2 cm in diameter
abundant below 53.64 m (176.0 ft), containing 90 per-
cent quartz, thin-bedded to massive, containing few
coal fragments at 58.16-58.28 m (190.8-191.2 ft);
base sharp, undulatoryeceecescacesscccocssscsascsesss 20,57 67.70
(67.5) (222.1)

28. Conglomerate, medium-gray; medium- to coarse-grained
sandstone forms matrix between rounded quartz-pebbles
and medium-gray shale clasts; base sharp, undulatory. 0.34 68.03
(1.1) (223.2)

29. Sandstone, medium-light-gray, fine-grained, micaceous,
containing 50 percent qUArtZe.cececscsccsscccnscsoscns 0.06 68.09
(0.2) (223.4)

30. Shale, medium-gray, thinly laminated, moderately

fissile; base sharpecececeeeccessssssccssscssasssscsscess 0.15 68.24
(0.5)  (223.9)
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Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
31. Sandstone, light-gray, fine-grained, with few siderite
clasts and quartz pebbles in top 0.06 m (0.2 ft), with
grain size decreasing downward, micaceous, containing

50 percent quartz; base gradeSeccescssescsccssscccccas 0.12 68.37
(0.4) (224.3)

32, Siltstone, medium-gray, micaceous, very thin bedded,
evenly bedded, interlaminated with 10 percent shale
and siltstone; base Sharpecseccscceccecscasossacanacas 0.21 68.58
(0.7) (225.0)

33. Sandstone, light-gray, fine-grained, micaceous, con-
taining 50 percent quartz, thin-bedded, finely cross-—
laminated; base Sharpecececcceecssccsasscssssasanaans 0.49 69.07
(1.6) (226.6)

34. Shale, medium-gray, thin-bedded, evenly bedded,

moderately fissile; base sSharpecsceeccccccsscsccscsas 0.49 69.56
(1.6) (228.2)

35. Sandstone, light-gray, fine-grained, micaceous, con-
taining 50 percent quartz, thin-bedded, finely cross-—
laminated; base sharPescceesssvsssssssvessasasssascese 0.24 69.80
(0.8) (229.0)

36. Shale, medium—-gray, slightly silty, thin-bedded, evenly
bedded, moderately fissile; base sharpeccecccsceccsse 0.61 70.41
(2.0) (231.0)

37. Sandstone, very light gray, micaceous, containing 50
percent quartz, crossbedded with scattered shale
laminae; base Sharpeseceseccececcscessscccacssssnanes 0.34 70.74
(1.1) (232.1)

38. Shale, medium—-dark-gray, slightly silty, thin-bedded,
evenly bedded, moderately fissile; base sharpececece. 0.40 71.14
(1.3) (233.4)

39. Sandstone, very light gray, fine- to medium-grained,
containing 90 percent quartz; crossbedded, bearing
scattered siderite clasts; base sharpeecscssccesccvecs 1.68 72.82
(5.5) (238.9)

40. Shale, medium-dark-gray, silty, thin-bedded, evenly
bedded, containing 5 percent siltstone laminae; base

Sharp..l'....'l...'......I'....'I..l....".'......'.. 0012 72.94
(0.4)  (239.3)

41. Sandstone, very light gray, fine- to coarse-grained,
mostly medium—grained, containing 90 percent quartz,

crossbedded; base gradeScecseceseecsecsssccscccccesenns 9.63 82.57
(31.6) (270.9)
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Unit Thickness Depth
Number Description in meters in meters
. (feet) (feet)
42. Sandstone, very light gray to white, coarse-grained,

conglomeratic, containing abundant well-rounded

quartz pebbles about 2 cm in diameter, containing

90 percent quartz, with minor pyrite in fracture-fill

at 83.52 m (274.0 ft), thick-bedded, massive,

crossbedded; base sharp, undulatory.cecececececcesceceas 6.68 89.25
(21.9) (292.8)

43. Sandstone, medium-light-gray, very fine grained, cal-
careous, micaceous, containing 40 percent quartz,
thin-bedded, finely cross-laminated, bearing 5 percent
siltstone laminae; base gradeSececececcececesasss cececas 0.64 89.89
(2.1) (294.9)

44, Shale, medium-dark-gray, silty, thinly to thickly lami-
nated, regularly laminated, moderately fissile; base
BradeSececsetceccecsecassacccccsssossssssssssssssascas 0.43 90.31
(1.4) (296.3)

45, Sandstone, medium-light-gray, very fine grained, mica-
ceous, containing 40 percent quartz, thin-bedded,
finely cross-laminated, containing 20 percent shale
laminae in middle one-third of unit; base gradese.e.... 0.49 90.80
(1.6) (297.9)

46. Shale, medium-dark-gray, silty, thickly laminated,

evenly laminated, moderately fissile; base grades.... 0.73 91.53
(2.4) (300.3)

47. Sandstone, medium-light-gray, very fine grained,
micaceous, containing 40 percent quartz, thin-bedded,
finely cross—laminated, containing 5 percent siltstone
laminae; base gradeS.cecescecscscsssccsccccccssccacaas 0.18 91.71
(0.6) (300.9)

48. Shale, medium-gray, silty, containing very fine grained
sandstone lens 0.09 m (0.3 ft) below top; base sharp. 0.27 91.99
(0.9) (301.8)

49. Sandstone, light-gray, fine-grained, micaceous, con-
taining 60 percent quartz, with abundant shale clasts
in basal 0.09 m (0.3 ft); base sharp, undulatorye..... 0.24 92.23
(0.8) (302.6)

50. Shale, medium-gray, silty, micaceous, moderately
fissile; base sharp, irregulareccececcceccccsscsscacass 0.27 92.51
(0.9) (303.5)

51. Sandstone, light-gray, fine-grained, containing 50
percent quartz, lenticular; base sharpeececccccececcceecs 0.03 92.54
(0.1) (303.6)
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Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
52. Shale, medium-gray, thin-bedded, poorly fissile; base
Sharp'.....".....I....'l'....I'..'.'..l'..'..'...... 0'09 92.63
(0.3) (303.9)
53. Sandstone, very light gray to white, medium—- to coarse-
grained, containing 90 percent quartz, containing scat-
tered shale and siderite clasts, massive; base grades 4.51 97.14
(14.8) (318.7)
54. Sandstone, medium-light-gray, fine- to medium-grained,
very calcareous, crossbedded; base gradeSeeeeecececces 0.52 97.66
(1.7) (320.4)
55. Sandstone, medium-light-gray, generally medium-grained,
becoming very coarse grained in basal bed, micaceous,
slightly calcareous, containing 65 percent quartz and
scattered pyrite grains, bearing abundant coal frag-
ments up to 0.06 m (0.2 ft) in diameter; basal 0.55 m
(1.8 ft) contains scattered quartz pebbleSceececessses 4,27 101.93
(14.0) (334.4)
56. Coal [no description available]..eeeeescseccecrencees 0.61 102.53
(2.0) (336.4)
57. Underclay, medium-dark-gray; zones of poor fissility;
containing few rootletSeescoccsesseccsscscscassscscne 0.52 103.05
(1.7) (338.1)
58. Shale, medium-dark-gray, becoming dark-gray in basal
0.12 m (0.4 ft), thin-bedded, evenly bedded, moderately
fissile, containing scattered siderite laminae.secc.. 1.22 104.27
(4.0) (342.1)
59. Coal, bright [core loss 0.21 m (0.7 ft)]esseeoosssnes 0.34 104.61
(1.1) (343.2)
60. Underclay, medium-dark-gray, partly silty, containing
rootlets; base grades [core loss 1.43 m (4.7 ft)].... 5.09 109.70
(16.7) (359.9)
61. Shale, medium-gray, thin-bedded, evenly bedded, mod-
erately fissile, abundant siderite laminae.secececccss 2.35 112.04
(7.7) (367.6)
62. Underclay, medium-dark-gray, partly silty, becoming
very silty in basal 0.61 m (2.0 ft), containing scat-
tered rootlets [core loss 0.34 m (1.1 ft)]eceooeoeoones 3.11 115.15
(10.2) (377.8)



82

Unit Thickness Depth
Number Description in meters in meters
(fee) (feet)
63. Siltstone, medium-light-gray, micaceous, very thin
bedded, poorly bedded, poorly fissile; base grades... 1.19 116.34
(3.9) (381.7)
64. Sandstone, medium-light-gray, very fine grained, silty,
micaceous, containing less than 40 percent quartz, thin-
bedded, poorly bedded, interlaminated with 20 percent
siltstone and shale; base sharp, undulatoryeeeceeceess 1.62 117.96
(5.3) (387.0)
65. Shale, dark-gray, silty, thickly to thinly laminated,
evenly laminated, fissile, containing 10 percent
light-gray siltstone laminae; hase gradeSeceecccccsss 1.28 119.24
(4.2) (391.2)
66. Siltstone and shale: siltstone, medium-light-gray,
very thin bedded, evenly bedded, poorly fissile, inter-
laminated with 40 percent dark gray shale and 10 percent
very fine grained sandstone, containing scattered
burrows; base grades abruptlye.eececececescess tesseecns 2.26  121.49
(7.4) (398.6)
67. Shale, dark-gray to black, carbonaceous, fissile, con-
taining few fossil plantSesseccscsscssosssccsccsccnns 4.33 125.82
(14.2) (412.8)
68. Coal, dull and brighteccececececesccesscesssssssscsccs 0.15 125.97
(0.5) (413.3)
69. Underclay, medium-gray, silty, containing rootlets;
base gradeSecsscsscececccssscssesssssscsscscsesscsssssns 2.04 128.02
(6.7) (420.0)
70. Shale, medium—-gray, thin-bedded, fissile; base grades
ADTUPE]lYeeeecerecccscesssosssssscsscsscnsscaccssensss 2.71 130.73
(8.9) (428.9)
71. Sandstone, medium-light-gray, very fine grained, silty,
micaceous, containing less than 40 percent quartz,
interlaminated with 20 percent siltstone; base grades
ADTUPELlYeeeecesnccssccccccssssssssssssossssssscssnsnns 0.24  130.97
(0.8) (429.7)
72. Shale, medium-gray, thinly laminated, evenly laminated,
fissile, containing scattered siltstone laminae; base
grades abruptlyesessscsscscsceccscscssscscscscannnses 0.43 131.40
(1.4) (431.1)
73. Sandstone, medium-light-gray, very fine grained, silty,

containing less than 40 percent quartz, thin-bedded,

with 20 percent siltstone laminae; base grades
abruptly....’."..‘...l..l.....'....l..‘..‘l.'.......

0.12 131.52
(0.4) (431.5)
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Unit Thickness Depth
Number Description in meters in meters
(feet) (feet)
74. Shale, medium-gray, slightly silty in upper half,
thinly laminated, regularly laminated, fissile;
base gradeSccceecesccsccsscsssoscscnccsssassncsscssssess 0.98 132,50
(3.2) (434.7)

75. Underclay, medium-gray, containing scattered rootlets
and scattered siderite root-fillings; base grades.... 0.58 133.08
(1.9) (436.6)

76. Shale, medium-gray, silty, poorly fissile; base grades
[core IOSS 0-401)1(103 ft)]‘...‘0‘.‘....0‘.“00.“0‘0 3069 136.76
(12.1) (448.7)

77. Siltstone, medium-light-gray, micaceous, including
light—-gray very fine grained sandstone and medium-gray
shale laminae; base grades abruptly..ccecececesceccns 1.13 137.89
(3.7) (452.4)

78. Sandstone, light-gray, very fine grained, micaceous,
containing 40 percent quartz, bearing 10 percent silt-
stone laminae in top 0.09 m (0.3 ft); base sharpes... 0.21 138.10
(0.7) (453.1)

79. Shale, medium-gray, silty, moderately to poorly fis-
sile, including light-gray discontinuous sandstone
laminae in top 1.22 m (4.0 ft), containing contorted
bedding and few fossil plants; base gradeS.ecesessees 4,33 142.43
(14.2) (467.3)

80. Shale, medium-gray, thinly laminated, evenly laminated,
fissile; base gradeSceceececccssscssccosssssasssncnns 3.41  145.85
(11.2) (478.5)

81l. Shale, black, carbonaceous, highly fissile.ceceeesses 0.09 145.94
(0.3) (478.8)

82. Coal, dull, containing few thin vitrain bandSee.eccc.. 0.12 146.06
(0.4) (479.2)

83. Underclay, generally medium-dark-gray, becoming black
in top 0.09 m (0.3 ft), containing rootlets and
sideritic root fillingSeeeeeeeoeseseccccccesonccncnns 0.70 146.76
(2.3) (481.5)

84. Coal [no description available].eceeececccceesceeeese 0.98 147.74
(3.2) (484.7)

85. Underclay, dark-gray, containing abundant rootlets
[core 1085 1:37 m (4.5 ft)]ececcececccccssscncsscsnsns 1.68 149.41
(5.5) (490.2)
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Unit
Number Description
86. Shale, dark-gray to black, carbonaceous, fissiles.ss.
87. Coal, very dull....‘.l....'l.l.....’.................
88. Underclay, medium-gray, micaceous, very sandyeececseoe.
89. Sandstone, light-gray, fine- to medium-grained,
micaceous, containing 50 percent quartz; base sharp..
90. Shale, medium—-gray, thinly laminated, evenly bedded,
moderately fissile, containing scattered rootlets....
91. Coal, dull and bright, containing few vitrain bands,
fragile.‘..'ll.l.. lllll ® ® 0 8 00 000000 PO LLe LSS EPOPEPSEDS
92. Underclay, medium-gray, containing scattered siderite
laminae at base and rootlets; base grades, [core loss
0.18m(0.6 ft)]........'I-....QIOI....I..II...‘...Il
93. Shale, medium—-gray, silty, thinly laminated, evenly
bedded, containing 10 percent light-gray siltstone
laminae, moderately fissile.ceeeccesecssecsccsnccnees
94. Coal, dull...‘.“...‘...o.‘.......Q.‘I.I....Q....I.U.
95. Shale, medium—-dark-gray, thinly laminated, containing
10 percent siltstone laminae, moderately fissile; bas
grades abruptly.....l..l..‘.....’I'.'..‘.‘........I..
96. Sandstone, light-gray, very fine grained, micaceous,
containing 40 percent QUATLZ.ceescercccscssssscrsssee
97. Shale, dark-gray, thinly to thickly laminated, evenly

bedded, containing less than 5 percent siltstone lami-

nae and common siderite laminae, fissile, becoming
carbonaceous in basal 0.15 m (0.5 ft), bearing scat-
tered pinnules; lower contact grades abruptly.ececece.

Thickness Depth
in meters in meters
(feet) (feet)
1.04 150.45
(3.4) (493.6)
0.09 150.54
(0.3) (493.9)
0.76 151.30
(2.5) (496.4)
0.30 151.61
(1.0) (497.4)
0.27 151.88
(0.9) (498.3)
0.37 152.25
(1.2) (499.5)
1.98 154.23
(6.5) (506.0)
0.82 155.05
(2.7) (508.7)
0.03 155.08
(0.1) (508.8)
e
0.09 155.17
(0.3) (509.1)
0.06 155.23
(0.2) (509.3)
10.97 166.21
(36.0) (545.3)
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Unit Thickness
Number Description in meters
(feet)
98. Coal, dull and bright, banded; top 0.09 m (0.3 ft)

99'

100.

lol.

102.

103.

104.

contains scattered fusain and pyrite; lower 0.06 m
(0.2 ft) becomes slightly impure, generally dull,
canneloid, with scattered vitrain laminae less than
1 mm thick; lower contact gradeS.ceeececssccsccscscnns

Underclay, medium-dark-gray in top 0.12 m (0.4 ft),
grading downward to grayish-black in basal 0.15 m

(0.5 ft), containing abundant root slicks and rootlets
throughout; base gradesSceecccecececcscecsscsescssonnns

Shale, grayish-black, canneloid, containing very scat-
tered vitrain laminae less than 1 mm thick, blocky;
base grades.'. llllllll S 0 0 0 00 0 0 0O S OO SO OO OSSO0 0 e oo

Underclay, medium-gray, becoming slightly silty below
0.12 m (0.4 ft); containing scattered vitrain laminae
about 1 mm thick in top 0.12 m (0.4 ft), containing

root slicks and rootlets throughout; base grades.....

Shale, medium—-gray to medium-light-gray, becoming
slightly sandy from 1.28 - 1.40 m (4.2 - 4.6 ft) from
top, fissile to highly fissile, thinly laminated,
regularly laminatedeccceccecscecsesscassasscsascsansens

Core ].OSS.-..................-........o...-..........

Shale, generally dark-gray, locally subcarbonaceous
to carbonaceous, fissile, somewhat blocky, containing
scattered plant fragments [core loss 0.30 m (1.0 £ft)]

BLUESTONE FORMATION (part)

105.

106.

Claystone, grayish-green and medium-dark-gray to dark-
gray, slightly sandy in basal 0.37 m (1.2 ft), bearing
sand-sized clay spherules in lower 0.37 m (1.2 ft),
nonbedded, containing root slicks and rootlets through-
out; base gradeS.ccecccccececcccccsscassccscsasscsseanse

Shale, medium-dark-gray, becoming silty downward,
thinly to thickly laminated, containing 5 percent silt-
stone laminae in basal 0.15 m (0.5 ft), fissile to
poorly fissile; base gradeScecesssescccccscscscsscsns

0.15
(0.5)

0.27
(0.9)

0.15
(0.5)

2.47
(8.1)

1.83
(6.0)

0.15
(0.5)

3.81
(12.5)

2.50
(8.2)

0.70
(2.3)

Depth
in meters
(feet)

166.36
(545.8)

166.63
(546.7)

166.79
(547.2)

169.26
(555.3)

171.08
(561.3)

171.24
(561.8)

175.05
(574.3)

177.55
(582.5)

178.25
(584.8)
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Unit Thickness
Number Description in meters
(feet)
107. Shale and siltstone: shale, medium—-dark-gray, highly

108.

109.

110.

111.

112.

113.

silty, containing 40 percent interlaminae of medium-
light-gray siltstone and minor very fine grained
sandstone; base gradeSccessscsssssssssssssssscssnnsns

Sandstone, light-gray to very light gray, very fine
grained in top 0.61 m (2.0 ft), becoming fine— to
medium-grained below, micaceous, containing 50 percent
quartz, generally thin-bedded, partly strongly cross-—
laminated, containing scattered very thin dark-gray
shale laminae, containing scattered disrupted bed-
ding; base Sharpececcsccccscsscscssscsssccnsssvesasnsne

Sandstone, very light gray, very fine grained, silty,
finely micaceous, in part slightly calcareous, con-
taining 50 percent quartz, thin-bedded to thickly
laminated, cross—laminated, containing 20 percent dark-
gray silty shale interlaminae throughout and scattered
siderite bands, bearing coal spars and shale clasts in
basal 0.03 m (0.1 ft); base gradeSeesesssseseossssess

Sandstone with siltstone; top 0.06 m (0.2 ft) medium—
dark—-gray sandy siltstone, grading downward to fine-
to very fine grained light-gray sandstone; micaceous,
containing 45 percent quartz; unit thin-bedded, con-
taining highly disrupted bedding; base grades

abruptly.-.-....-.........................--...-.....

Sandstone with siltstone and shale: sandstone, light-
gray, very fine grained, silty, finely micaceous, con-
taining 50 percent quartz, thin-bedded, cross—lami-
nated with 35 percent siltstone and very silty shale;
base sharp, undulatoOrYesoececscssoscsssssssossnsssosas

Shale, medium—-dark-gray to dark-gray, partly slightly
silty, finely micaceous, containing less than 5 per-
cent medium-light-gray siltstone interlaminae in top

0.61
(2.0)

3.87
(12.7)

5.00
(16.4)

0.21
(0.7)

0.94
(3.1)

1.22 m (4.0 ft), poorly fissile; base grades abruptly 10.45

Shale, medium-dark-gray, silty, thin-bedded, evenly
bedded, fissile, containing 20 percent interlaminated
light—-gray sandstone and siltstone; base sharp,
UNAULAtOTYeoossoossasscsasssssssssssssascssassnasasnns

(34.3)

3.38
(11.1)

Depth
in meters
(feet)

178.76
(586.8)

182.73
(599.5)

187.73
(615.9)

187.94
(616.6)

188.88
(619.7)

199.34
(654.0)

202.72
(665.1)



Unit Thickness
Number Description in meters
(feet)
114. Sandstone with shale and siltstone: sandstone,
medium-light—-gray to light-gray, very fine grained,
silty, calcareous, micaceous, containing 50 percent
quartz, thin-bedded, interlaminated with 25 percent
shale and siltstone; unit contains microfaulting at
base; base gradeS.ccceeccsscssscsccecsscsncccccnssnaass 0.43
(1.4)
115. Shale, dark-gray, silty, thin-bedded, evenly bedded,
fissile, containing 15 percent siltstone laminae;
unit contains microfaulting in top 0.91 m (3.0 ft);
base gradeS.ececcceseccesecscsesascsssesssaccsssancsas 4.08
(13.4)
116. Shale, dark-gray, thin-bedded, evenly bedded, fissile;
base gradeS.cececcecsccsessarsscassscscssassssasoscana 4.11
(13.5)
117. Shale, medium~-dark-gray, silty, finely micaceous, con-
taining limestone nodules at 214.70 m (704.4 f£t) and
pyrite nodule just below, poorly bedded, containing
minor contorted bedding; base gradessceescsccccascesa 6.10
(20.0)
118. Shale, dark-gray, noncalcareous, containing few scat-
tered pyrite nodules, becoming calcareous in basal
0.79 m (2.6 ft), moderately fissile to fissile; base
-4 o T LY S T 6.25
(20.5)
119. Shale, medium—-dark-gray, silty, containing scattered
pyrite nodules, thin-bedded, evenly bedded, moderately
to poorly fissile, containing 10 percent siltstone
laminae; base grades abruptly.iccececcecsctiecesceneene 5.21
(17.1)
120. Sandstone with siltstone and shale: sandstone,
medium-light-gray to light-gray, very fine grained,
calcareous, finely micaceous, containing 50 percent
quartz, becoming pyritic in basal 0.06 m (0.2 ft),
thin-bedded, containing 25 percent dark-gray siltstone
and shale laminae, with contorted bedding; base sharp 0.37
(1.2)
121. Shale, dark-gray, containing few pyrite lenses, thin-
bedded, evenly bedded, fissile; base grades.ccsceeccss 1.95

87

(6.4)

Depth
in meters
(feet)

203.15
(666.5)

207.23

(679.9)

211.35

(693.4)

217. 44
(713.4)

223.69
(733.9)

228.90
(751.0)

229.27
(752.2)

231.22
(758.6)
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Unit Thickness Depth
Number Description in meters in meters

(feet) (feet)
122. Shale, medium-dark-gray to dark-gray, silty, slightly
calcareous, thin-bedded, poorly bedded, containing 20
percent siltstone laminae and minor contorted bedding;

base gradeS.esesceserescescssccasscccssscassnsosncscns 0.98 232.20

(3.2) (761.8)

123. Shale, dark-gray, containing scattered pyrite nodules,
becoming calcareous at 243.84 m (800.0 ft), thin-
bedded, evenly bedded, fissile, containing invertebrate
fossils (Orthotetes sp. and pelecypods) at base.e.... 17.31 249.51
(56.8) (818.6)

BOTTOM OF HOLE

TOTAL DEPTH 249.51 m (818.6 ft)



