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

Part 3: Lithologic descriptions and geophysical logs of coreholes in the
Valley coal fields, Bland, Botetourt, Montgomery, Pulaski, Smyth,
and Wythe Counties, Virginia

Kenneth J. Englund, John C. Weber, Roger E. Thomas, and John F. Windolph, Jr.

U.S. Geological Survey

and

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

Introduction

Coreholes were drilled at 21 sites in the Jefferson National Forest of
southwestern Virginia for the U.S. Bureau of Land Management. Drilling was
in progress from October, 1982 to February, 1983 to determine the general
distribution, thickness, and quality of potentially minable coal on Federal
mineral properties in the southwestern Virginia and Valley coal fields (fig.
1). The results of drilling in the southwestern Virginia coal field are
presented in Parts 1 (Englund and others, 1983) and 2 (Simon and Englund,
1983a) of this program. The results of drilling in the Valley coal fields
are presented in Part 3 (this report) which includes descriptive lithologic
data, correlations, and geophysical logs and in Part 4 which includes the
analyses of the coal cores (Simon and Englund, 1983b). Coreholes were drilled
at eight widely spaced sites in the Valley coal fields along two discontinuous
outcrop belts of the coal-bearing Price Formation of Early Mississippian age.
Partial redrills were made at three of these sites in attempts to recover
additional coal from beds with significant core loss.

Location

Federal mineral properties in the Valley coal fields are located
principally in two discontinuous northeast-trending belts: (1) along Brush
Mountain in Montgomery and Pulaski Counties and Brushy Mountain in Wythe
County with a northeast extension along North Mountain in Botetourt County
and a southeasterly extension along Caseknife and Brushy Ridges in Pulaski
and Wythe Counties and (2) along Brushy and Little Brushy Mountains in Bland
and Smyth Counties (fig. 2). Within these belts, the locations and depths

1
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of coreholes were chosen to test the coal-bearing Price Formationm.

Site

selection was also based on readily available acctess and proximity to a

source of drilling water.

Previous investigations

The coal-bearing strata of the Valley coal
Price Formation by Campbell (1894, p. 77). 1In a
mapped the Price Formation and described the gen
ture, and economic geology of coal field areas.
tions by Butts (1933, 1940) and Cooper (1961) al
tions of the Price Formation.
Price Formation include geologic mapping (Bartho
coal-bed methane evaluation (Stanley and Schultz
Virginia area.

ields were assigned to the

later report, Campbell (1925)
ral geology, geologic struc=
Regional geologic investiga-
o included maps and descrip-

The most recent reports dealing with the
lomew and Loury, 1979) and a

y 1983) in the Blacksburg,

Present investigations

This core drilling program in the Jefferson National Forest was initiated and
funded by the U.S. Bureau of Land Management and|implemented by the U.S.
Geological Survey (USGS). The drilling was contracted to Joy Manufacturing
Company of LaPorte, Indiana by the USGS and the geophysical logging was sub-
contracted to Riley, Mannon, and Sturgeon, Ltd. of Huntington, West Virginia.

USGS field personnel were on-site during the dril
and box the core and to sample the coal cores; X
lysis.

identify partings in the coal cores prior to ana
coreholes and the generalized geology in the vic
shown in Figures 3 to 9. A generalized geologic
and the Maccrady Shale is indicated in Figure 10
drilled interval of each corehole are shown in F
figures 3 to 9 is presented in Figure 12.
drilling and geophysical logging, the coreholes
were restored and seeded by the drilling contrac
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and the correlation and
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EXPLANATION

Mm
LOWER Maccrady Shale Mmp
MISSISSIPPIAN
Mp Maccrady Shale and Price

Formation, undivided
Price Formation

Du Pzu

PRE-MISSISSIPPIAN

Devonian rocks, undivided Pre—-Mlasiassippian rocks,
undivided

Contact

——
——

-Fault showing relative horizontal movement

. Thrust fault

©

Diamond corehole
22
>
Strike and dip of beds
3

Strike and dip of overturned beds

Syncline
Showing position of troughline

iy

Overturned syncline
Showing position of troughline

Figure 12. Explanation for Figures 3-9.
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Stratigraphy

Coal-bearing strata tested in the Valley coal fields are assigned to the
Price Formation of Early Mississippian age. Two principal coal zones --
Langhorne and Merrimac -- in the formation provided most of the 20 samples
submitted for analysis (Table 1). The analytical results are presented in
Part 4 of this study (Simon and Englund, 1983b).

The Maccrady Shale of Early Mississippian age and Cambrian carbonate
rocks, tentatively assigned to the Elbrook Formation, were also encountered
in the drilling (fig. 4).

Pre-Mississippian Paleozoic rocks, undivided. Rocks older than the
Price Formation in the proximity of the drill sites are identified collec-
tively in Figures 3 to 9 as Pre-Mississippian Paleozoic rocks, undivided.
Lithically, these rocks vary from Cambrian and Ordovician carbonates to
Silurian and Devonian sandstone, siltstone, and shale. Devonian rocks,
including the Brallier Shale and the Chemung Formation, are also differ-
entiated and identified in Figure 9. The Elbrook Formation of Cambrian
age was penetrated above the Tract Mountain thrust fault in corehole V-2.
It is a thick-bedded dolomite with sparse limestone and shale interbeds.
An unsuccessful attempt to drill through the Tract Mountain overthurst in
corehole V-8 penetrated 1,200 feet of beds of similar lithology which are
tentatively assigned to the Elbrook Formation.

Price Formation. Coal-bearing rocks of the Valley coal fields, the tar-
get of this drilling program, are assigned to the Lower Mississippian Price
Formation. It contains the geologically oldest commercially mined coal in
the United States, in a sequence of interbedded sandstone, siltstone, shale,
and underclay. The Price is subdivided informally into a basal quartz-pebble
conglomerate (Cloyd Conglomerate Member of Butts, 1940), a lower marine
member, and an upper continental coal-bearing member. The Cloyd Conglomerate
Member, which may be at the base of corehole V-4, forms a resistant ridge
crest along the outcrop belt of the Price Formation. It is overlain by as
much as 1,150 feet (Stanley and Schultz, 1983) of sandstone, siltstone, and
shale with marine fossils including a few coquina beds. The rocks of this
marine member are slightly calcareous and burrowed and most likely represent
deposition in a nearshore marine enviromment. The upper continental member
consists of dark-gray carbonaceous shale and siltstone, fine- to medium-grained
sandstone, rooted underclay, and coal. As many as 15 coal beds occur in the
upper member including two widely recognized coal zones—-—-Merrimac and Lang-
horne. Each of these coal zones is as much as 20 feet thick and includes
several beds or splits of coal and impure coal ranging from a few inches to
about 70 inches thick. The relative position of sampled beds or splits
within these zones is indicated in Table 1l by the designations: lower,
middle, and upper splits. Regional continuity or correlation of each split
is not implied. About 10 to 20 feet of carbonaceous shale, underclay, and
sandstone commonly occur between the two zones. The upper member of the
Price Formation attains a maximum thickness of about 350 feet in the drilled
sequence.

15



Thicknesses! of sampled coal beds.

Table 1. --
Unit no. Field Coal Zone Drilled depth Drilled Approximate | Calculated
Corehole (Lithic sample to top of coal thickness of dip of bed thickness
desc.) no. bed (ft-in. coal sampled of sampled
(in.) bed (in.)
V-1 il. vl-la unnamed shale 30-0 21.0 40° 16.1
12. vl-lb unnamed coal 31-9 15.0 40° 11.5
19. vli-lec unnamed shale 50-9 22.0 35° 18.0
25. vi-1d unnamed shale 59-6 12.0 33° 10.1
74. vli-le Merrimac 215-6 16.0 40° 12.3
191.,193., vli-cl Merrimac 544~4 32.5 20° 3¢.5
195.
206. vli-c2 Langhorne 570-5 20.0 20° 18.8
(upper split)
208.,210. vl-e3 Langhorne 573-4 13.0 20° 12.2
(middle split)
299.,301. vl-cé unnamed coal 828-11 20.0 5° 19.9
V-2 19. v2-c2 Merrimac 129-1 13.0 3s5° 10.6
(upper split)
23.,25 v2=-c3 Merrimac 131-7 17.0 35° 13.9
(middle splic)
28. v2-ch Merrimac 138-11 8.0 35° 6.6
(lower split)
39.,41., v2-c5 Langhorne 159-9 30.0 30° 26.0
43.,45., (upper split)
47.,49.
53.,55., v2-¢ch Langhorne 168-6 14.0 30° 12.1
57. {lower splic)
v-6 103. vé-cl Merrimac 259-0 36.0 11° 35.3
(lower split) -
V-6B 11. vbB-cl Merrimac 255-11 10.0 10° 9.8
(upper split)
14. vbB-c2 Merrimac 258-10 70.0 10° 68.9
(lower split)
v-7 70.,71., v7-ca Merrimac(?) 317-5 14.0 25° 12.7
72. (middle split)
74.,75., v7-cb Merrimac(?) 321-3 32.0 25° 27.2
76.,77. (lower split)
86.,87., vi-cc Langhorne(?) 334-8 19.0 20° 17.8
88.

16




Maccrady Shale. The lithically distinct Maccrady Shale of Early
Mississippian age conformably overlies the Price Formation and consists
predominantly of grayish-red and greenish-gray, partly calcareous shale
and siltstone and a few thin sandstone beds. About 160 feet of beds in
the lower part of the Maccraddy are the youngest strata penetrated by this
drilling.

Structural setting

The Valley coal fields of Virginia are in the highly faulted and folded
rocks of the Valley and Ridge physiographic province. The coal-bearing Price
Formation is preserved in the troughs or on the flanks of synclines bounded
to the southeast by major thrust faults. In the vicinity of the drill sites,
the strata generally strike northeastward and dip from about 30° to 50° SE.
With depth, there is a general decrease in the dip of strata. All thick-
nesses indicated in Figure 10, in the section of lithic descriptions, and
on the geophysical logs are drilled thicknesses that have not been corrected
for dip. The drilled thicknesses, dips, and calculated thicknesses (normal
to bedding) of the sampled coal beds are listed in Table 1.

The Tract Mountain thrust fault was penetrated at a depth of 86 feet 8
inches beneath the Elbrook Formation in corehole V-2. Another attempt was
made to drill through the overthrust at corehole V-8 to check the extent of
a thick coal-bearing sequence encountered in corehole V-1. Penetration of
1,200 feet of the Elbrook(?) Formation in corehole V-8 suggests that the
major portion of the thick coal-bearing sequence in corehole V-1 may not ex-
tend southwestward beneath the thrust sheet. In corehole V-1, approximately
the upper 330 feet of the Price Formation is overturned to the northwest
resulting in a repetition and increase in the thickness of the coal-bearing
sequence.

Lithologic descriptions and geophysical logs

Detailed lithologic descriptions of the core are presented for each
drill hole followed by the geophysical log (at a scale of 1 inch = 20 feet).
Because of core losses during the drilling of coreholes V-5 and V-6, partial
redrills were made and are indicated as V-5B (redrill) and V-6B (redrill),
respectively. About 5 feet of core loss was also noted in the Merrimac coal
zone at a depth of 220 feet in corehole V-1. Two unsuccessful redrills were
made in an attempt to recover additional coal for analyses. Due to the
intensely sheared and flaky character of the coal core, complete recovery
was not practical. Analyses of the recovered coal (Simon and Englund, 1983b,
Table 2a) and geophysical logs indicate that the unrecoverable core was
primarily impure coal and shale.

17



Corehole V—J

Location:
Creek northwest of its confluence with
State Route 748.
Coordinates: Latitude 37°29'33"N  Longitude 79°5
Altitude: 1,460 ft Drilled depth:

Mostly 30° to 40° (overturned) to
the dip decreases from about 40° (
base of corehole.

Dip of strata:

Date drilled:

Core description:

Botetourt County; Daleville, Va., 7.5 minute quadrangle; on Stone Coal

Catawba Creek. Accessible by

9'52"W
1,137 ft

depth of 330 ft. Below 330 ft
normal) to nearly flat lying at

October 10, 1982 to November 23, 1982

J.F. Windolph, Jr., K.J. Englund, J.0. Maberry II, P.C. Lyons,

R.E. Thomas, J.C. Weber, and J.M. Back
Unit Thickness
Number Description {Depth)
ft in.
LOWER MISSISSIPPIAN SERIES
Price Formation
1. Soil and weathered rock (casing set — no corle recovered).eceeeesss « 15 0
o (15 0)
2. Siltstone, medium—-dark-gray, carbonaceous, sandy..ceeeeeccess ceeee 0 2
(15 2)
3. Sandstone, medium-light-gray, very fine to fline-grained, finely
micaceous, contains 50 percent quartz, scattered coal laminae,
few siderite and medium—-dark-gray shale clasts up to 2 in. thick,
few rootlets in basal 6 in. few calcite-filled high—-angle
fractures, thin and unevenly bedded.cecececescscececoceneses ceeres 4 9
(19 11)
4. Coal, impure, dull.eceeeeereeees. T tessesseseseannes 0 5
(20 4)
5. Sandstone, medium—-gray, very fine grained, contains 40 percent
quartz, 50 percent dark-gray shale laminae, |few coal laminae,
scattered small-scale faults and high-angle [fractures, cross-
bedded, thin and unevenly bedded; base gradeS.c.ccseecevessans . 1 4
(21 8)
6. Siltstone, medium-gray, carbonaceous, contains scattered dark-
gray shale and light-gray very fine grained |sandstone laminae,
few coal laminae, few slickensided surfaces, thin and
unevenly bedded..eeeeceenn Pestasesesesttenses . seesessecsscaneaa 1 2
(22 10)
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Unit Thickness
Number Description (Depth)

ft in.

7. Siltstone, medium— to dark-gray, carbonaceous, contains 40
percent dark-gray shale laminae, scattered small-scale faults
and high-angle fractures, burrowed, cross-laminated, thin

and unevenly bedded..l'.l...l..'.l.l...l.l.l.l.l.'.........'l.lto. 2 7
(25 5)

8. Siltstone, medium- to medium-dark-gray, few shale clasts and
pyrite nodules, thin and unevenly bedded.....eeceviveenveenecnnnns 3 0
(28 5)

9. Siltstone, medium—light-gray, contains few coal and dark-gray
carbonaceous shale and coal laminae, bioturbated, poorly bedded,

fewhigh—angle....‘.“...“.....Q".Q.‘.Q....Q.‘..b’.‘...'..’..... 1 4
(29 9)

10. Siltstone, medium- to dark-gray, contains 50 percent carbonaceous
shale laminae, thin and evenly bedded......cecovtvieceracececennnns 0 3
~ (30 0)

11. Shale, dark—-gray to black, carbonaceous, silty, pyritiec,

highly Shearedl.l.l.‘.'l.0‘.‘.'.‘.'.....'..'l'!.Il'.l.llllll...ll' 1 9
(31 9)
12- Coal, impure’ highly Sheared'.lll.l'lIll’..l‘l.l.ll.lll..II..II.II 1 3

(33 0)

13. Sandstone, medium— to medium-dark-gray, very fine to fine-grained,
finely micaceous, pyritic, contains 40 percent quartz, few dark-—
gray shale laminae, scattered small dark-gray shale clasts at
base, scattered rootlets, abundant slickensides and high-angle

fractures, thin and unevenly bedded...csceescececcascesancsasosasss 2 8
(35 8)

14, Siltstone, medium—light- to medium-gray, sandy in top 4 in.,
contains 40 percent dark-gray shale laminae, thin and irregularly

beddedlllllltllcll-ll-lloluo.ll....n..l.l..uoo.u.....l..n....lul.o 1 0

(36 8)
15. Sandstone, medium-light-gray, very fine to fine-grained, finely
micaceous, contains 50 percent quartz, cross—laminated, thin-
bedded'llll.lll‘ol.llll..llll.Oblbl..llllllllo-.lllﬂolll.‘;.‘;7OA;CIAD ?f ‘.'.".."'_"3:"_.’.‘
(36 11)
16. Siltstone, medium—-gray; contains few coal, dark-gray shale and
light—-gray very fine grained sandstone laminae; few rootlets
1 ft 2 in. below top; few small scale faults, slickensided
surfaces and high—angle fractures; thin and unevenly bedded....... 11 0
(47 11)
17. Sandstone, medium-gray, fine-grained, finely micaceous, contains
45 percent quartz, 10 percent dark—-gray shale laminae....ceceeeees 0 3
(48 2)
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Unit Thickness
Number Description (Depth)
ft in.
18, Siltstone, medium-gray, argillaceous at base, contains
abundant dark-gray shale and light-gray very fine grained
sandstone laminae, few rootlets, thin-bedded.s.seccieeecescecacasa 2 7
(50 9)
19. Shale, dark-gray to black, carbonaceous, highly sheared and
fractured.‘...l"ll.‘........l.....l.l'l.l..'......l...l...l..'.'. l 10
(52 7)
20. Shale, brownish-black, carbonaceous, contains few coal laminae
in top 2 in., few pyrite nodules, evenly bedded, few rootlets..... 0 5
(53 0)
21. Coal, dull, impure, highly ShEATEd e e vnneeennosneennnsseennnsnnans 0 6.5
(53 6.5)
22. Siltstone, medium—-gray, contains 40 percent dark-gray shale
laminae, thin and evenly bedded...ccesscecesdssesescsnnnsssscacsas 2 10.5
(56 5)
23. Sandstone, medium~ to dark-gray, fine grained, micaceous,
contains 50 percent quartz, few dark—-gray shale lamine,
abundant quartz-filled high-angle fracture, thin and
unevenly bédded...'.l.l.ll........'....l..‘.-...........l..ll..... 2 11
(59 4)
24. Underclay, dark-gray, very carbonaceous, few | rootlets; base
grades..‘.‘.......‘.‘......‘.‘.‘.l.‘.......ll...l.......‘...‘..... O 2
(59 6)
25. Shale, dark-gray, very carbonaceous, highly sheared, sparsely
pyritic‘..“.“.‘l‘.‘.‘..........‘...l......l.....‘............'.. l O
‘ (60 6)
|
26. Shale, medium—- to dark-gray, carbonaceous, silty, contains few coal
laminae, few slickensided high-angle fractures..eceeeceesccenscesses 0 3
(60 9
27. Siltstone, medium—-gray, contains 40 percent dark-gray carbonaceous
shale laminae, few rootlets in top 1 ft 10 in., abundant slicken-
sided and quartz-filled high-angle fractures, thin and unevenly
bedded.............................‘...‘.... ® 2 2 8 0 2 0 5 5 PP e 7 4
(68 1)
28. Sandstone, light- to medium—~light-gray, very|fine grained,
contains 45 percent quartz, scattered dark-gray shale
laminae, few high-angle fractures and slickensided surfaces, thin
and evenly bedded...'.‘......'.'...l.l......)..l.................. 1 6
(69 7)
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Unit Thickness

Number Description (Depth)
ft in.

29. Shale, brownish-black, carbonaceous, silty, few rootletSevesssosss 2 0
(71 7)

30. Sandstone, light- to medium-gray, fine-grained, contains 40
percent quartz, few dark-gray shale laminae, thin and unevenly

bedded....oooc.c.cq..o..o...0.....0.0-0"'0000-0-000-.-.'0.0'0'000 l 7

(73 2)
31, Siltstone, medium-dark-gray, contains few coal laminae, abundant
calcite-filled high-angle fractures, thin and unevenly bedded..... 6 7
(79 )
32, Shale, dark-gray, silty, grades to impure coal at base and top,
few rootlets, evenly bedded..svsesssnsvessssssensnssssssssssnesess 1 1
(80 10)
33. Siltstone, medium- to dark-gray, contains 50 percent dark-gray
shale laminae, few coal and light-gray very fine grained sandstone
laminae, abundant well preserved plant fragments, few high-
angle calcite-filled fractures, thin-bedded..vivvveersvsenssssnase 3 1
(83 11)
34, Siltstone, dark-gray, carbonaceous, finely micaceous, contains
20 percent dark-gray shale laminae..essesssesssonssssssssnsnsssssns 0 7
(84 6)
35. Sandstone, medium-light- to medium-gray, very fine to fine-
grained, contains 50 percent quartz, 10 percent dark-gray
shale lamine, few coal laminae, scattered high—-angle fractures,
thin and unevenly bedded....vsvviieriirnnrenrnorsrcnrnnnsansnssnns 4 0
(88 6)
36, Siltstone, dark-gray, carbonaceous, sandy, abundant slickensided
surfaces, thin and unevenly bedded...csececensessnvrsssnessssssenes 0 11
(89 5)
37. Sandstone, light- to medium-gray, very fine to fine-grained,
silty, contains 45 percent quartz, scattered dark-gray shale
laminae and beds, few rootlets, abundant calcite-filled high-
angle fractures, thin-bedded...ssvsssssessesnssssvssssssasnssssane 7 7
(97 0)

38. Siltstone, medium- to medium-dark-gray, contains scattered dark-
gray shale and medium-light-gray very fine grained sandstone laminae,
abundant slickensided surfaces and calcite—filled high-angle

fractures, thin and unevenly bedded...eessesssssssssesscsncensnnas 6 0

(103 0)

390 Shale’ mEdium— to medium—dark—gray.......oo..-...-...o.o..-...o.-- O 8
(103 8)
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Unit Thickness
Number Description (Depth)
‘ ft in.
40. Siltstone, medium- to medium—-dark-gray, contains scattered

41‘

42.

43,

44,

45.

46.

47.

48.

49,

50.

51.

52.

dark-gray shale and medium-light-gray very fi
sandstone laminae, abundant slickensided surf
filled high-angle fractures, thin and unevenl

Sandstone, medium-gray, very fine grained, si

ne grained
aces and calcite-
v bedded..cceieaaseces 9

percent quartz, 30 percent dark-gray shale laminae, few quartz-

filled high-angle fractures, thin and unevenl
Siltstone, medium— to dark-gray, thin and eve
Coal, dull, impure, sheared.ccecescocesasscas
Shale, dark-gray, shearedeccccecseesccecccnes
Coal, dull, impure, sheared.ccicecececescsccns
Shale, black, very carbonaceous,‘evenly bedde

Siltstone, light- to medium-gray, dark-gray a
in basal 1 ft, abundant siderite nodules, few
scattered calcite-filled fractureS.seescsecss

Coal, bright attritus, highly sheared........

Siltstone, medium—gray, abundant slickensided
filled high-angle fractures, few rootlets....

Shale, dark-gray, carbonaceous, silty.eeeee.es

(113
lty, contains 40
ybedded........l.... 1
(114
nly bedded..veeveeess 1
(115
® ® 9 0 0 20 00 9000 0SS e e O
(116
® 6 8 000006 006060 000 00 060 00 O
(116
® 0 0 0 000 0000 0B O SO SN0 O
(116
d, sheared.ceeeeesees 0
(117
nd carbonaceous
rootlets,
® 5 & © O 8 & 5 808 00 0 0 000 s 5
(122
® © 0 068 20060606 0060000 9000 0
(122

surfaces, few calcite-

teeeco000000s 0000000000 2

(124

®Peososvseves0000 00000 0

(125

Coal, impure, contains few dark-gray shale lawinae................ 0

Siltstone, medium~dark-gray, contains 40 perc
carbonaceous shale laminae and beds, few coal
rootlets, scattered fractures and small-scale
and unevenly bedded..cc.icceceeecscsrcccccncns
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Unit Thickness

Number Description (Depth)
ft in.

53. Shale, black, very carbonaceousS....sceceeecess cecooe cesesesessesens 0 3
(129 €)

54. Siltstone, medium-gray, contains 50 percent dark-gray carbonaceous
shale laminae, few rootlets and slickenslided surfaces, highly
fractured. . ceseesesssssonsssassssasossssonsssssnssssanasasassnssases 1 0

(130 €)

55. Sandstone, medium—-gray, very fine grained, contains 40 percent
quartz, few dark-gray clasts, few rootlets, thin and unevenly

bedded..............................-............................. 0 S

(130 11)
56. Shale, dark-gray, carbonaceous, contains few medium-gray
siltstone laminae and beds, abundant slickensided surfaces
and calcite—filled fractureS.cccececesscescscseccsccaccccscascsccnacsncns 0 10
(131 9)
57. Siltstone, medium-gray, few rootlets, scattered slickenslided
surfaces and calcite-filled high—angle fractureS.....ccceessncssns 1 4
(133 1)
58. Siltstone, medium-gray, contains 20 percent dark-gray
carbonaceous shale laminae, 20 percent light-gray very fine
grained sandstone laminae, abundant slickensided surfaces and
calcite-filled high-angle fractures, thin and unevenly bedded..... 13 11
(147 0)
59. Siltstone, dark-gray, finely micaceous, contains 50 percent dark—-gray
carbonaceous shale laminae.....eeceeseesoscecsososanssasssssssnns . 1 11
' (148 11)

€0. Sandstone, medium- to medium-dark-gray, very fine grained,
contains 45 percent quartz, few dark—gray carbonaceous shale
laminae, few calcite—filled high—angle fractureS..seevsessesesess 1 0
fractures. (149 11)

61. Siltstone, medium-gray, contains 30 percent dark-gray shale
laminae; scattered slickensided surfaces, small-scale faults
and calcite-filled high—angle fractures, cross—-laminated in

part’ thin‘beddedlll‘l..l‘ llllllll ® & 5 8 2 0 2 5 2 0 20 0200 20 0B S BN L e e 13 6
(163 5)
62. Coal, bright attritus, gﬁearé&...;;.....................,......... 0 1
(163 6)
63. Underclay, medium— to dark-gray, silty to sandy, scattered
siderite nodules, abundant rootlets, fractured......oeeceecossess . 27 0
(190 6)
64. Sandstone, medium— to dark-gray, contains few coal and dark-gray
carbonaceous shale laminae, thin and unevenly bedded............ . 1 3
(191 9)
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Unit \ Thickness
Number Description i (Depth)
‘ ‘ ft in.
65. Sandstone, medium-gray, fine-—grained, few ca}cite-filled high-angle
fractures, abundant rootletS..esseesssssrsscessssancesssnsascssnsss 0 8
(192 5)
66. Coal, impure, contains scattered dark-gray shale laminae.......... 0 2
(192 7)
67. Shale, dark-gray to black, silty, few rootle&s.................... 0 9
| (193 4)
68. Siltstone, medium-gray, contains scattered cdal and dark-gray
shale laminae, abundant TooOtletS.eeeeeecorsasdossssssscssssscssssne 5 10
(199 2)
69. Coal, Langhorne coal zone, impure, sheared....ceeescecsscasconssas 0 3.5
(199 5.5)
70. Shale, dark-gray to black, carbonaceous, pyritic, contains 50
percent medium—-light-gray siltstone and very fine grained
Sandstone laminae.'.."....".‘l‘.‘.‘...‘......""'..l'..'."‘... O 4‘5
(199 10)
71. Siltstone, medium- to dark-gray, sandy, contains 20 percent dark-gray
shale laminae, few siderite noduleS...ceseesafeceseasoscscsessnsanss 8 2
(208 0)
72. Siltstone, medium- to medium-dark-gray, sandy, few rootlets, thin
and unevenly bedded'.‘..'."...'.l...l.‘......Q..‘Ql.‘.....‘.‘...0 3 11
(211 11)
73. Underclay, medium-gray, silty, contains few impure coal and dark-
gray shale beds up to 6 in. thick, abundant rootlets, highly sheared
and brecciated.ecseseesessessscsesescsccossscssjesscccscccsasasssasces 3 7
(215 6)
74. Coal, Merrimac coal zone; interbedded bright attritus, impure
coal and shale, highly sheared, 5 ft core 10SS.cssecscccssccarssns 7 2
(222 8)
75. Shale, dark-gray to black, very carbonaceous in top 1 ft, contains
abundant coal laminae in top 1 ft, abundant slickensided
surfaces, evenly bedded, fissile..ecoeersisneenesssosnssonsscssesoee 3 2
(255 10)
76. Underclay, medium- to medium-dark-gray, abundant rootlets,
sheared'.‘....l.....I..'.'.......“..l.....""'.'.'...'.’.'l.l... 1 10
(227 8)
77. Coal, dull, impure, contains 1 in. dark-gray shale bed 1 in.
below top, sheared.eseeseecscasssssscessescssoinsescssssasesasssosannes 0 6
(228 2)
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Unit Thickness
Number Description (Depth)

ft in.

78. Shale, medium- to dark-gray, carbonaceous, few rootlets, evenly

bedded’ fissile'.v..Q"‘.I""’I’.’.’..l.'I.’......".’.""‘.'.‘.' 1 2
(229 4)

79, Coal, dull, impure sheared.eccsceseoeesesacscssosssasassesscsosscans 0 2
(229 6)

80. Underclay, medium—-dark- to dark-gray, sandy at base, very
carbonaceous in top 2 ft, abundant rootlets, few small-scale

faults.nn.noonnuoocn.n-oo...oon-cct-o-oo.oo-ooo-n.nct..o.-no‘o..-. 3 6

(233 0)

81. Sandstone, medium-gray, very fine grained, silty, contains 45 percent
quartz, abundant coal and dark-gray shale clasts, few rootlets and
small-scale faults, abundant calcite-filled fractures 2 ft below top,

thin and unevenly bedded.‘...'.Q.i..'...'.."Q"'Ql‘."...‘...'.l. 4 7

(237 7)

82. Underclay, medium—-gray, very sandy, abundant rootletS..ccceeesesss 1 8
(239 3)

83. Shalé, dark-gray to black, carbonaceous, evenly bedded.scecescesss 0 6
(239 9)

84. Underclay, medium-gray, very sandy and silty, abundant
rootlets, scattered coal and dark-gray shale fragments in

basal5in..---.-.-....-..--....--...............-....-....-...... l 4

(241 1)
85. Coal, dull, impure, sheared..iceesecececscecscasscasasscsassaccsans 0 2
(241 3)
86. Underclay, medium— to medium-dark-gray, very silty, abundant
rootlets, abundant fractures and slickenslided surfaceS....eseese. 1 3
(242 6)
87. Shale, medium—-dark- to dark-gray, contains few medium-gray
siltstone laminae, scattered calcite-filled high—-angle
fractures, evenly bedded..vcceceeencecescsocssssnasnssosasascsnnas 1 1
S (243 7)
88. Shale, dark—-gray to black, carbonaceous, evenly bedded, very
fissile."".'.'l‘l.l.ll’l.".llll.'.....O....0’..!...‘.......‘.‘. O 2
(243 9)
89. Underclay, medium—-dark—- to dark-gray, contains few medium-~
gray siltstone laminae and beds, abundant rootletS....cscescsasses 2 6
(246 3)
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Unit Thickness
Number Description (Depth)
ft in.
90. Shale, black, carbonaceous, evenly bedded...;..................... 0 3
(246 6)
91. Underclay, medium—-dark- to dark-gray, contains few dark-gray
shale laminae and beds, few medium-gray siltstone laminae,
scattered siderite nodules and beds at base, abundant rootlets.... 8 3
(254 9)
92. Siltstone, medium~ to medium~dark-gray, argillaceous, contains
few medium—~light-gray very fine grained sandstone laminae......... 1 6
(256 3)
93, Underclay, medium— to medium-dark-gray, very |silty in basal
5 ft contains few dark-gray shale laminae, abundant calcite-
filled fractures 1 ft 1 in. below top, scattered rootletS....ce... 12 1
(268 4)
94, Siltstone, medium-gray, mottled greenish-gray, very sandy, contains
few dark-gray shale laminae, abundant dark-gnay shale clasts in
basal 2 in., scattered dolomite-filled fractureSececesescecoscesosnsccs 4 2
(272 6)
95. Shale, medium- to medium—-dark-gray, slightly |silty, few rootlets
in basal 1 ft, few carbonate-filled low-angle fractures, unevenly
bedded..II'I.I.I..II.l..‘...I.I.‘...‘I‘I‘.‘I“‘l‘Il.‘.‘.l..l.ll..l 5 8
(278 2)
96. Shale, black, carbonaceOUS.ccesecceccossassscsscsssscscasssasssasas 0 6
(278 8)
97. Siltstone, medium-gray, contains scattered light-gray very fine
grained sandstone laminae, thin and unevenly bedded..ieeeececcceans 2 7
(281 3)
98. Underclay, medium~ to medium—-dark-gray, contains few medium-gray
siltstone and dark-gray shale laminae, abundant rootlets, few
slickenslided sUrfaceSeccecsscsocscscccccsaosssatsstscsasacccscaranns 8 10
(290 1)
99. Shale, dark-gray to black, few rootlets and slickenslided
surfaces, evenly bedded, very fissile..ccceesecescscssossscacccannas 0 10
(290 11)
100. Underclay, medium- to medium-dark-gray, silty, very carbonaceous
from 7 ft below top to base, abundant rootletSiesesososcaccssocoss 7 5
(298 4)
101. Coal, dull’ impure.llll‘.‘lII‘III.I‘.....‘....I.I...I.I.I...l...l. O 6
(298 10)
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Unit Thickness
Number Description (Depth)

ft in.

102. TUnderclay, dark- to very dark gray, very carbonaceous,
abundant rootlets and root slicks, sheared, evenly bedded,

fiSSile-...-...-.o.....-.................................-........ 3 8

(302 6)
103. Underclay, medium-gray, dark—-gray and carbonaceous in basal
2 ft, very silty, contains few dark—-gray shale laminae,
few siderite nodules and beds, abundant rootlets, few
dolomite~filled low—-angle fractures; base gradeS...eceesecvesecsess 9 11
(312 5)
104. Shale, medium—gray, silty, contains few medium-light-gray
siltstone and very fine grained sandstone laminae in basal
1 ft 2 in., few rootletSeieeeracecesscosersaasnssesasasassasacsanasce 6 6
(318 11)
105. Underclay, medium— to medium-dark-gray, sandy, abundant rootlets;
base grades.‘.."....‘.“““.'"'.‘.‘..l“."..‘..."...‘."..". 6 2
(325 1)
106. Shale, medium-gray, mottled greenish—-gray, very silty; base
grades...........""l..‘....’..‘...l...‘..’l.".’....‘.l.".’..‘. l 8
(326 9)
107. Shale, medium— to medium—dark-gray, very silty, carbonaceous in
top 8 in., evenly bedded; base SharPeicecseccesescasevscncassasnase 3 3
(330 0)
108. Sandstone, medium-gray, very fine grained, silty, contains 40
percent quartz, few medium-gray shale laminae and beds up to
3 in. thick, abundant siderite laminae and beds at 2 ft 10 in.
belOW tOp, CrOSS‘laminated; thin"bedded......o...............-.... 3 1
(333 1)
109. Shale, medium~ to medium—-dark-gray, very silty, contains few
medium—-light-gray very fine grained sandstone laminae at 1 ft
gin. below top."’....".."...‘..'.‘..".'..l'..........’...'..l 2 10
(335 11)
110. Siltstone, medium— to medium—-dark-gray, contains few medium-
light-gray very fine grained sandstone laminae, few siderite
nodules and laminae, cross-laminated, thin-bedded; base sharp..... 3 10
(339 9)

111. Sandstone, medium-gray, very fine to fine-grained, very silty
5 ft below top, contains 45 percent quartz, scattered dark mineral
grains, few dark-gray shale laminae, cross-laminated, thin-bedded;
baSEe ZradeSeeecesessssccescsssssssesscsosscsssssssssssssassscsssscnss 8 5

(348 2)
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Unit Thickness
Number Description (Depth)
ft in,
112. Siltstone, medium- to medium-dark-gray, very sandy in top 4 in.,
thin-bedded"""""'."".'."'."""."'."'."I""""""" O 9
(348 11)
113. Shale, medium~ to medium-dark-gray, few rootlets in top 3 in.,
contorted bedding....'.l'.'.'..'"'.'.'.'.'.I."""."'."'.."l. 1 7
(350 6)
114. Underclay, light-brownish~ to medium—-gray, very silty in basal
thsin" abundant rootlets'"'.'..".'.'.I"...'.""""""" 5 3
(355 9)
115. Shale, medium— to medium-dark-gray, silty, sideritic in basal
5 in., contains few discontinuous medium-light-gray siltstone
and very fine grained sandstone laminae....cdecececococsvcessvcoas 5 1
(360 10)
116. Underclay, medium~dark-gray, carbonaceous, abundant rootlets;
base Sharp.""""l'l'l""""'Q"'.""'..'""'Q"""'.'...'O 0 10
(361 8)
117. Sandstone, medium-gray, very fine to fine-grained, silty, contains
40 percent quartz’ thin-bedded"""'.'""'.".'""‘"'.l'l'l'l" O 5
(362 1)
118, Shale, medium—~ to medium—~dark-gray, silty, faintly bedded......... 0 4
(362 5)
119. Siltstone, medium— to medium—-dark-gray, contains 40 percent
medium-light-gray very fine grained sandstone lamine, few
dark~-gray shale laminae, thin and unevenly bedded.....ceeveeevees. 1 8
(364 1)
120. Shale, medium- to medium—-dark-gray, silty, carbonaceous in basal
6 ft 1 in., contains few medium-gray siltstone laminae, few coal
laminae 2 ft 3 in. above base, scattered siderite beds up to 1 in.
thick’ evenly’ bedded’ fissile'"""."""'I'"".Q"""."""' 13 5
(377 6)
121. Coal, dull, impure, sheared and slickensidedd..ceeeveecveccveccocas 0 10
(378 4)
122. Underclay, medium—- to medium~dark-gray, very |silty in basal 10 in.,
few siderite nodules in basal 8 in., abundant rootlets, few quartz-
filled fractulres"'."..""""lll"'.""ll"'."'...'...'.""' l 8
(380 0)
123. Sandstone, medium-light-~gray, very fine to fine-grained, contains
40 percent quartz, brecciated and fractured in part, thick-bedded.. 1 7
(381 7)
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Unit Thickness
Number Description (Depth)

ft in.

124, Shale, medium—-gray, few plant fragments, evenly bedded, fair

fissility; base grades..IlI‘.‘IlI‘..I‘Il.IIIC‘III‘IIIIIIIIOIIII..I 1 1
(382 8)
125. Shale, dark-gray to black, very carbonaceous, contains 20
percent coal laminae in basal 5 in.; base grades abruptly.c.sees.. 1 8
(384 4)
126. Underclay, medium-gray, few siderite nodules in basal 6 in.,
abundant root slicks; base gradeS.ccececsssccesscccessscnsasassnne 3 2
(387 6)

127. Shale, medium—-gray, dark-gray in basal 8 in., few plant
fragments and slickensided surfaces, evenly bedded; base

grades-.-...--..-----.--o----.....---------.-.-................... 3 2

(390 8)
128. Underclay, medium-light- to medium-gray, silty in basal 1 ft
9 in., abundant siderite nodules in basal 1 ft 9 in., scattered
rootletsl.I.I‘I‘..I.I.I.‘II‘...‘I......I......'...II....I...I.I..‘ 2 4
(393 0)
129. Shale, medium- to medium-dark-gray, silty, contains 40 percent
medium-gray siltstone laminae and beds, evenly bedded, poor
fissility; base grades.‘....‘.‘.‘.‘.‘.l..IIll.‘.....l,.lll..lllll.. 2 9
(395 9)
130. Siltstone, medium-gray, poor fissility; base gradeS.iececececcccesss 1 5
(397 2)
131. Sandstone, medium-light- to medium-gray, very fine to fine-
grained, contains 40 percent quartz, 30 percent medium-
gray siltstone and shale laminae, thin-bedded; base gradeSecsscees 3 4
(400 6)
132. Shale, medium-dark-gray, poor fissility; base sharp.ccccececcccsces 0 3
(400 9)
133. Sandstone, light-gray, very fine grained, contains 40 percent
quartz, 15 percent medium—gray siltstone and shale laminae,
few quartz- and pyrite-filled fractures, thin-bedded; base
Sharpl'....'l....ll.ll....‘Ol‘l."l.l.....l..‘l.l"..ll..l".‘llﬂ. 3 2
(403 11)
134. Shale, medium-dark- to dark-gray, abundant plant fragments, poor
fissility; base gradeS.secececescesssscscsstcscsssstsssassasssnssanssns 1 7
(405 6)
135. Underclay, medium-gray, silty from 1 ft 7 in. to 2 ft 5 in. below
top, few rootlets, few quartz-filled fractures in basal 1 ft; base
gradesl.l...I.IlIllll‘.lll‘...llllllll...I..I‘.IIIIIIl....'.-‘-..l 5 5
(410 11)
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Unit ; Thickness
Number Description | (Depth)
ft in.
136. Sandstone, light- to medium-light-gray, very fine to fine-
grained, contains 40 percent quartz, 20 percent medium—-gray
siltstone and shale laminae, few quartz-filled fractures,
brecciated in basal 6 in., thin-bedded; base grades......ceceese.. 11 10
(422 9)
137. Shale, medium-gray, silty, brecciated in part, evenly bedded;
base gradesS..cecesecertcnccecttcccnrssoneanss {eoensnona setesenesneas 0 11 -
(423 8)
138. Sandstone, light- to medium-light-gray, very fine grained,
contains 40 percent quartz, 25 percent medium-gray siltstone
laminae, fractured and brecciated, thin and levenly bedded;
base grades..ceceeess ceeeen ceenas et ecesens Jooeos cetevennns . 0 11
(424 7)
139. Shale, dark-gray, evenly bedded, fissile; b;se grades.ceceececanss 0 7
(425 2)
140. Sandstone, medium-light-gray, very fine grained, silty,
contains 40 percent quartz, thin and evenly bedded; base
SharPesevesesesceasscncsssones O teessesssssssennns 0 6
(425 8)
141. Shale, medium—-dark~gray, few siderite nodules, poor fissility; base
grades abruptlyceecectetcectesoccseosesscscssetosccsosssossnnsosssnnsse 0 6
(426 2)
142. Sandstone, light-gray, very fine grained, contains 40 percent
quartz, scattered quartz-filled fractures, c¢rossbedded; base
grades ........ ® o0 00 0t 00 LN 3 L ® 8 0 0 0 0 0 0 0 0O 08 %SO OO O OO LN O NS e e e o 4
(426 6)
143. Shale, medium-dark-gray, contains 2 in. medium-gray very fine
grained sandstone bed 7 in. below top, scattered siderite nodules
up to 0.5 in. thick, abundant plant fragments in basal 1 ft, evenly
bedded, fair fissilityeeeeosoeerososcnosesntonsscnnsons teecsssennae 3 10
(430 4)
144. Coal, impure, contains 50 percent dark-gray carbonaceous shale
laminae ..................... s o 0 8 0 0 0 L 3 . LI BN 3 LN ] LN . . e 00 O 5
(430 9)
145. Underclay, medium—gray, few quartz~filled fractures, scattered
rootlets; base gradesS.sveseeserrisorvonsnansaboossorosonansnoeannncoes 2 4
(433 1)
146. Shale, black, very carbonaceous, contains scattered coal
laminae ...... ® ® 8 5 & 5 9 " 0 e PSP SN e PN e * 9 2 0 8 0 % 0B e e SO e e eSS e e ¢ o 00 .0 L 1 O
(434 1)
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Unit Thickness

Number Description (Depth)
ft in.
147. Coal, dull, imMPUTE.scescsssossrsesossssscssosssosscssssaoscsnsnassssnscs 0 6
(434 7)

148, Underclay, dark-gray, very carbonaceous, few coal and dark-
gray shale clasts, abundant root SlicKkSesseeecvesersesascsssscscnns 0 7
(435 2)

149. Underclay, medium— to medium—dark—-gray, few rootlets; base

gradeS...............;.o-.-..-.........-.-.--.--...-..--.-....-..- l 10

(437 0)
150. Shale, medium-dark-gray, evenly bedded, fair fissility; base
grades......I.lI....‘.I....O...I.....I.......III.IIIIIIIIII.....J‘ 3 l
(440 1)
151. Sandstone, medium—light-gray, very fine grained, contains 40
percent quartz, 40 percent medium-gray siltstone and shale
laminae and beds, few quartz-filled fractures, thin-bedded..¢¢.c.. 1 0
(441 1)
152. Shale, medium-dark- to dark-gray, very carbonaceous in basal
2 ft., contains 10 percent medium-light-gray very fine grained
sandstone laminae and beds, abundant siderite beds, scattered
slickensided surfaces and quartz-filled fractures, evenly
bedded’ fair fissility..l‘l.l.l..lI..I.II.‘l‘l.OQOII.I.I.O......DOI 7 o
(448 D
153. Underclay, medium-gray, abundant rootlets; base gradeS.ccecececasaas 1 5
(449 6)
154. Siltstone, medium—light-gray, finely micaceous, contains 20
percent medium-gray very fine grained sandstone laminae in
basal 7 ft 6 in., thin-bedded, poor fissility; base sharpiceceese. 10 5
(459 11)
155. Shale, dark-gray, carbonaceous, evenly bedded, fair fissility;
base grades.I’..l.l.I.I.l‘.‘l‘ll..l“‘lI..I.I.O.‘I‘DIOIDIIIO‘..I.I 2 3
(462 2)
156. TUnderclay, medium-gray, silty in basal 1 ft, abundant rootlets;
base gradeS:cisessassssseasssssssosssasassssssssssssassanssascacass 1 10
(464 0)
157. Sandstone, light- to medium~light-gray, very fine to fine-
grained, contains 40 percent quartz, few quartz-filled fractures,
thin-bedded; base gradesl.ilil‘l.l.Ill.ll‘l‘l‘l‘DI..O...O..IIIOII‘A 2 7
(466 7
158. Shale, medium- to medium-dark-gray, contains 25 percent light-
gray very fine grained sandstone laminae and beds, few scattered
plant fragments, poor fissility; base gradeS..iicescessecssacasaes 6 10
(473 5)
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Unit Thickness
Number Description (Depth)
' ‘ ft in.
i
159. Sandstone, light- to medium-light-gray, very |fine to fine-
grained, contains 40 percent quartz, 10 percent medium-light-
gray siltstone beds, thin- to thick-bedded; base grades..cececseo. 11 1
(484 6)
160. Siltstone, medium-light-gray, contains 20 percent light-gray very
fine grained sandstone beds, thin-bedded; base sharpei.ceeccecescssas 4 4
(488 10)
161. Sandstone, medium-light-gray, very fine grained, contains 40
percent quartz, thin—bedded‘I‘.‘.‘...‘.’.‘.‘.....‘.......l...l‘.“ O 6
(489 4)
162. Shale, dark-gray, carbonaceous, contains few coal laminae, evenly
bedded...‘.‘......I....l.ﬁ...l.........ﬁ......‘..l‘l.....‘.l’.l.‘. O 2
(489 6)
163. Coal’ mostly bright attritus.......I...‘.......0.‘....‘!....‘..‘... 0 2
(489 8)
164. Underclay, medium-dark-gray, carbonaceous in basal 3 ft, abundant
rootlets.....'I.Il....“.....‘I.II...‘.Q....“...'.I".‘...’...... 15 l
(504 9)
165. Coal’ dull to bright attritus..ll......'...‘.'.................... 0 3
(505 0)
166. Shale, black, very carbonaceous, contains 10 |percent coal (vitrain)
laminae, fissile..l.l.l..l...’.’ll.l.’...l..‘.0’.’........0‘.’.’0 O 10
(505 10)
167. Underclay, medium-gray, very silty from 9 inJ to 1 ft 6 in.
below top and in basal 1 ft, abundant rootelts; base gradeS........ & 0
(509 10)
168. Siltstone, medium-dark-gray, thin and evenly bedded; base
grades‘............l...‘..'...lll..l.ll...‘l....‘..‘...Il‘...l..“ 0 6
(510 4)
169. Sandstone, light-gray, very fine to fine-grained, contains 45
percent quartz, 10 percent medium-light-gray |siltstone
laminae; scattered quartz—, pyrite-, and gypsum—filled fractures;
1 in. siderite bed 3 ft above base, thin-bedded; base grades...... 9 5
(519 9)
170. Shale, medium-dark- to dark-gray, silty in top 1 ft, evenly
bedded, fair fissility; base gradesS.cccesccecscccoscanncsssoocsasoas 5 1
(524 10)
171. Underclay, medium— to medium—-dark-gray, slightly carbonaceous,
abundant rootlets.l...l...l..‘.'.'l.l....‘..l.I...I.....’.‘.....II 1 1
(525 11)
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Unit Thickness

Number Description (Depth)
ft in.
172. Coal, dull attrituS, imMpPUTE.cesecossossrsoossssssrscsssrsssnsssososs 0 3
(526 2)
173. Underclay, medium- to medium—dark-gray, abundant rootlets;
base Sharp.......""...............O‘....l'..."l.........Q..'... 1 8
(527 10)
174. Coal’ dull’ impure.....""...’.......l'...'....'..'.'.'........'. O 1
(527 11)
175. Shale, dark-gray to black, carbonaceouS.scesccecscessoccssssssoace 0 1
(528 0)
176. Coal, dull to bright attritus, sheared.cccececescecnrsvsoessossscses 0 1
(528 1)
177. Shale, dark—-gray, CarbOnACEOUS..cceesssscecsososoconcsssonsnscsssss 0 1
(528 2)
178. Coal, impure, contains few dark-gray shale lamindae...eseeeeeessses 0 1
(528 3)
179. Shale, dark-gray, carbonaceous, evenly bedded...ereeescssescreones 0 10.5
(529 1.5)
180. Coal, bright attritus.....l......'...‘..O."l'.‘...'..O.....O..... O O.S
(529 2)
181. Shale, black, carbonaceOUS.eeseeeesesvsssscsvesssssscssossssssssans 0 1
(529 3)
182. Coal’ dull to bright attritus‘.......‘..'.'..'...l.'.'.l."...‘... 0 4
(529 7)
183. TUnderclay, dark-gray, carbonaceOuS.ssecssesssssssssesosssssascssss 0 3
(529 10)
184, Coal, impure, SHEATEA e s s v ssovconnnsssnsnsnnesosssennsssnnnassnons 0 1
(529 11)
185. Coal’ dull’ impure'......'......'.0""...........".0.'.'.'."..' 0 4
(530 3)
186' Coal’ bright attritus'...'l. ..... T 9 0 0 0 0 0 0 2N O PP SO NSO SN O 5
: (530 8)
187. Coal, dull attrituS, imMPULECecseeesecssssesesennssensssssssssssessoos 0 4
(531 0)
188. Shale, black, carbonaceous, contains few coal laminaee.eessecscesss 1 1
(532 1)
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Unit Thickness
Number Description | (Depth)
1 ft in.
189. Underclay, medium-dark-gray, carbonaceous, abundant rootlets;
base grades‘l.............O..............l..C‘....O..........‘..... 6 7
\ (538 8)
190. Shale, dark-gray to black, carbonaceous, fissile, contains few plant
fragments..............O...C......l...l......‘......'.......'...... 5 8
! (544 4)
Merrimac Coal Zonme (units 191 to 200)
191. Coal, dull and bright attritus, sheared...cecfiesccsseccsoscsscoscs 0 10
(545 2)
192. Shale, black, CArbONAaCEOUS.eeccescececcascccciossscssssscnsasssssse 0 1.5
(545 3.5)
193' Coal’ bright attritus.O...‘.......‘..O............l.....O....‘.... O 3.5
(545 7)
194. Shale, dark-gray, carbonaceous, SiltVe.eceesseocjosscsoscossoscccscoassoes 0 4
(545 11)
195. Coal, dull and bright attritus, Sheared..eeeeioesseesseeseesacanns 1 7
(547 6)
196. Coal, dull attrituS, iMPUIrE.cecesecesssssssasfsssoccanssassassansss 0 3
(547 9)
197. Shale, black, very carbonaceous, contains few impure coal laminae
and beds......'.'.'."".'..'.....‘.l....'..............O....‘O..‘ 2 1
(549 10)
198. Coal, dull to bright attritus, impure, contains few dark-gray shale
laminae, highly sheared.....cceeececcrecencnciecensecensesssncennsne 1 8
1 (551 6)
199. Shale, dark-gray to black, carbonaceous, contains few light-gray
very fine grained sandstone lamind@...ccccceefececescscsccesosscsne 3 1
(554 7)
200. Coal, dull and bright attritus, impure, sheared...icecececccscccns 0 6
(555 D
201. Underclay, medium—-dark-gray, contains 20 percent light-gray
very fine grained laminae in basal 8 in., few quartz-filled
fractures.l...‘.....DO.............l.......l................‘..... 5 8
(560 9)
202. Coal, dull and bright attritus, impure, contains few light-gray
very fine grained sandstone laminae, sheared....cceveveeccescancnse 0 6
(561 3)
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Unit Thickness

Number Description (Depth)
ft in.
2030 UnderClay, medium—gray, rootlets...-o.o.00-00000-o.o.o.o-coo-o.... 4 O
(565 3)
204. Shale, medium—-dark- to dark—-gray, poor fissility, few rootlets,
Silty in basal 3 Inieceieseessosassvsesssasscaasarssaressassascascna 3 4
(568 7)
205. Shale, black, carbonaceous, contains few coal laminae...eseecceess 1 10
(570 5)

Langhorne coal zone (units 206 to 223)

206. Coal, dull and bright attritus....I‘I‘.‘..."..l....l..'l.".l.... 1 8
(572 1)
207. Underclay, medium—dark-gray, abundant rootletS.sscssveessssscssoss 1 3
(573 4)
208. Coal, dull attritus, IMPUrE.seesseosssossraasvsocsesasnssssnsnssnanns 0 10
(574 2)
209- Siltstone, brOWniSh—gray................-.o---.........-.........- 0 1
(574 3)
210. Coal, dull attrituS, imMpUrE.siececsestessvecvenssaccsssonsnssnscacnsss 0 3
(574 6)
211. Underclay, medium—-dark-gray, few rootletS..cseesetessccscnsacsnons 1 4
(575 10)

212. Shale, dark-gray, carbonaceous, contains impure coal laminae

and beds......'b...b.l..b.b......................I'..I.....l.....' O 8

(576 6)
213. Underclay, dark-gray, contains few rootlets, scattered coal
1aminae...........I.....II.......O...I.‘II..I.I.I.I‘............... 1 2
(577 8)
214, Shale, black, carbonaceous, contains 40 percent coal laminae...... 0 7
(578 3)
215. Underclay, medium~dark-gray, very carbonaceous, rootlets; base
grades....‘l.lll.l.lllll!.'Ol'.0.'I'I.O'0'..0.‘.‘"l"‘l‘.t.llll.. 3 0
(581 3)
216. Shale, black, carbonaceous, contains 10 percent coal laminae;
‘base grades...'l..‘l'..‘..........‘.....I.’...‘..I'.l.l...ll.l...l 1 2
(582 5)
217‘ Coal, dull’ impure...l.....l.I.I.I.IO.II......I....'.....I.I.I.... 0 8
(583 1)
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Thickness
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ft in.
218, Underclay, medium-dark-gray, silty, few rootlets; base grades..... 1 3
! (584 4)
|
\
219. Shale, dark~gray, silty, contains 20 percent light-gray very fine
grained sandstone laminae, evenly bedded; base grades............. 0 8
(585 0)
220. Sandstone, light-gray, fine—grained, sparsely micaceous, contains
50 percent quartz, few dark-gray shale laminae in top 5 in., few
dark-gray shale clasts at base, massive; base sharpececceccecccccss 4 9
(589 9)
221. Sandstone, medium-light-gray, very fine to fine-grained, contains
40 percent quartz, 15 percent dark-gray shale laminae, thin-
bedded; base grades'...................I.'........'..’.'.O...O..'O O 9
(590 6)
222. Shale, medium~dark-gray, contains 20 percent |light-gray siltstone
and very fine grained sandstone laminae, evenly bedded...esceceess 1 0
(591 6)
223. Coal, mostly bright attritus, flakey, highly fractured........c... 0 7
(592 1)
224. Siltstone, medium—-gray, few rootlets in top 1l ft, thin-bedded;
base grades...........'...........’.'..‘...O'..'.'.l.'.'.......'.. 2 2
(594 3)
225. Sandstone, medium—-light-gray, very fine grained, contains 40
percent quartz, thin-bedded....seeeeererreceaoscrrcnsscsncnccccess 0 4
(594 7)
226. Siltstone, medium—-gray, thin-bedded, poor fissilityeeeseeeoccesesns 1 0
(595 7)
227. Sandstone, medium~light-gray, very fine grained, contains 40
percent quartz, thin-bedded; base sharp..ccecdececccescscrcccccssns 0 11
(596 6)
228. Siltstone, medium—gray, contains scattered light-gray very fine
grained sandstone laminae and beds—up—te—4-im—thick, bioturbated
in part, thin bedded.'............'.....................'...‘.'7".7.. 6_5 6
(662 0)
229. Shale, black, very carbonaceous, contains scattered coal (vitrain)
laminae..'.'.'.'...........'.........'.."O‘..'.'................’ O 2
(662 2)
230. Siltstone, medium-gray, contains 20 percent light-gray very fine
grained sandstone laminae and beds, thin-bedded......csccceecncene. 0 3
(662 5)
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Unit Thickness
Number Description (Depth)
ft in.
231. Sandstone, medium-light- to medium-gray, very fine grained,
micaceous, contains 50 percent quartz, scattered dark and light
mineral grains, 25 percent medium—-gray siltstone beds; base
ShATPeceeeseeeessesocecosacaccaccasanacosnsacnnscacasasscacsaasonsas 3 11
(666 4)
232. Sandstone, medium- to medium-dark-gray, very fine grained,
micaceous, contains 50 percent quartz, 10 percent coal laminae,
scattered medium-dark-gray siltstone laminae and beds; base
2. o2 Y =T 0 4
(666 8)
233. Sandstone, medium-light- to medium-gray, very fine grained,
micaceous, contains 50 percent quartz, scattered dark and light
mineral grains, few medium- to medium-dark-gray siltstone beds;
base gradeS.c.ccesessescsesscssesosssasssesssoscssssssascnsssssacnsnsas 2 11
(669 7)
234, Sandstone, medium-gray, very fine grained, contains 50 percent
quartz, 20 percent medium- to medium-dark-gray siltstone beds,
scattered coal laminae in top 2 in., few slickensided surfaces,
thin-bedded; base gradeSc.ccseecccsaccesnceasvessoscosscssncsssscsns 0 4.5
(669 11.5)
235. Sandstone, medium-light- to medium-gray, very fine grained,
micaceous, contains 50 percent quartz, 20 percent medium
dark-gray siltstone laminae and beds, scattered siderite clasts
up to 1.25 in. in diameter, thin—- to thick-bedded; base sharp..... 11 5.5
(681 5)
236. Sandstone, medium—-light- to medium-gray, very fine grained,
micaceous, contains 60 percent quartz, 15 percent medium-gray
siltstone laminae, few quartz- and calcite-filled high-angle
fractures; base Sharpiecececesccsccecccaccrssscsasssoscscsscssssssssscs 3 7
(685 0)
237. Sandstone, medium-gray, very fine grained, micaceous, contains
60 percent quartz, 40 percent coal and medium-gray siltstone
laminae in top 3.5 in., thin- to thick-bedded; base sharpeeccceccec.. 2 5
(687 5)
238. Sandstone, medium- to medium-dark-gray, very fine grained, silty,
slightly micaceous, contains 50 percent quartz, few coal laminae
in top 2 in.; base gradeS.icecsessessoscscsorsscccnssnssssosnsonsns 2 11
(690 4)
239. Siltstone, medium- to medium-dark-gray, sandy, contains abundant
coal laminae and clasts in top 2 in.; base shar.Pecsseccscccsccceas 0 4
(690 8)
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Unit 3 Thickness
Number Description L (Depth)

ft in.

240. Coal, impure, contains scattered vitrain bands up to 0.25 in.
thick, abundant dark-gray carbonaceous shale laminae in basal

zin.; base grades..I..I.I.I'....I.I.......IOI‘I.I‘.‘.I.‘.IIQ‘II.‘II O 4
(691 0)
241, Siltstone, medium- to medium~dark-gray, micaceous, sandy in
top 2 in., contains scattered coal laminae..seesececescacsasananas 1 5
(692 5)

242, Sandstone, medium-light- to medium-gray, very fine grained,
micaceous, contains 60 percent quartz, 20 percent medium-gray
siltstone laminae, 5 percent coal laminae, scattered siderite

nodules in basal 8 in., thin-bedded; base sharpisecccecesccsccecacs 1 4.5
(693 9.5)
243, Siltstone, medium- to medium-dark-gray, micaceous, contains scattered
coal laminae in top 3 in., thin-bedded; base gradeS:ceecccscececss 0 6.5
(694 4)
244, Siltstone, medium- to medium-dark-gray, contains scattered coal laminae,
thin—bedded; base sharp.ll‘l.....l‘l‘.‘I‘I‘I...I‘..l".“‘l‘...... 1 2
(695 6)

245. Sandstone, medium-light- to medium-gray, very fine grained,
micaceous, contains 50 percent quartz, few medium—-dark-gray

siltstone laminae in top 3 in.; base gradeScieesscecccacsscsccanans 0 11
(696 5)
246, Siltstone, medium-gray, micaceous, contains few coal laminae
in basal 9 in.; base gradeS.ccscecscosssccscdacossassssscssascssscns 1 5
(697 10)

247. Sandstone, medium-light—- to medium-gray, very fine grained,
micaceous, contains 50 percent quartz, scattered coal laminae
in top 3 in., thin-bedded; base sSharpecccecccsccecescsscsasanaccans 2 5
T (700 3)

248.. Sandstone, medium-light- to medium-gray, very fine grained,
contains 50 percent quartz, scattered coal and dark-gray

carbonaceous shale laminae; base gradeScececdeccesscccnscesccssccans 0 4.5
S e (700 7.5)
249, Siltstone, medium— to medium-dark-gray, carbonaceocus; bhase grades. 1 1.5
(700 9)
250. Siltstone, medium- to medium—-dark-gray, carbonaceous, abundant
plant fragments; base SradeScceceseccececesscsescsssssossnsassssans 1 1
(701 10)

251. Siltstone, medium— to medium—-dark-gray, contains 10 percent
medium—gray shale laminae, few angular medium-gray siltstone

lasts up to 2 in. in diameter; base sharpeecscesccccceccccacacsnes 1 11.5
e P (703 9.5)
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Unit Thickness
Number Description (Depth)

ft in.

252, Siltstone, medium— to medium—-dark-gray, contains scattered coal and
dark-gray carbonaceous shale laminae, abundant dark-gray
shale clasts up to 1l in. in diameter in basal 7 in.; base

grades..........-....-..-.........'o....'.................a...-... 1 2.5

(705 0)
253. Siltstone, medium~gray, carbonaceous, sandy in top 7 in.,
contains few medium-dark-gray shale clasts up to 2.5 in. in
diameter; base gradeS.ciecssvecescecerossoessoscssosrosscnssessscncsse 1 10
(706 10)
254. Siltstone, medium— to medium—-dark-gray, very carbonaceous,
sandy in basal 4 in., base sharp and UneveN..veseeseesscasscasnnns 4 3
’ (711 1)
255. Siltstone, medium—~ to medium-dark-gray, carbonaceous, sandy at
base, contains 10 percent dark-gray carbonaceous shale laminae,
thin-bedded, few contorted beds; base sharpPeiceiecececceccccncscnses 4 0
(715 1)
256. Shale, medium-dark- to dark-gray, contains scattered medium-light
gray very fine grained sandstone laminae, few slickensided
surfaces, evenly bedded, fissile; base gradeS...cceesececcescascess 0 2
(715 3)
257. Sandstone, medium-light-gray, very fine grained, contains 40
percent quartz, abundant angular dark-gray shale clasts up to
4 in. thick, few siderite nodules up to 1 in. thick, thin—-bedded;
basSe ShaATDeeeeevessvsecssessasosarsessssassssnssanssssssasassasnnns 7 7
(722 10)
258, Siltstone, medium-dark- to dark-gray, carbonaceous, contains
few dark-gray shale laminae at top, few slickensided surfaces
and small-scale slump structures, thin-bedded; base grades........ 7 5
(730 3)
259. Siltstone, medium— to medium—-dark-gray, sparsely micaceous,
contains 50 percent medium—-dark-gray shale laminae, few
quartz-filled fractures and slickensided surfaces, thin-bedded,
falr fi18811itYeuvesseeaseoerssensoscnasoscascsassssasceoasosonnssansens 4 10
(735 1)
260. Shale, medium—dark—~ to dark-gray, carbonaceous, contains 20
percent medium— to medium-dark-gray siltstone beds, few
medium~gray fine-grained sandstone laminae, scattered
slickensided surfaces and low—angle quartz—-filled
fractures, evenly bedded; base gradeS.ccsscecssceccocescecsscnnens 2 2
(737 3)
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261. Shale, medium-dark- to dark-gray, carbonaceous, evenly bedded,
fair fissility; base sharpecececccecrssecrsasonstossessscanssssaasnnan 0 3
(737 6)
262. Coal, bright attritus, sheared.:sssceccececsssscesccccesaascccnsons 0 10
(738 4)
263. Sandstone, medium—-light- to medium—-gray, very fine grained,
finely micaceous, contains 40 percent quartz, 20 percent
medium—-dark-gray shale and siltstone laminae|and beds, few
rootlets and slickensides surfaces; base gradeS..csececscscsaccnass 5 5
(743 92
264. Sandstone, medium-light—- to medium-gray, very fine to fine-
grained, contains 40 percent quartz, 20 percent dark-gray
shale and medium-gray siltstone beds, few coal laminae,
scattered quartz-filled fractures; base sharPecceecececessccascans 4 11
(748 8)
265. Shale, medium-light-gray, fissileieeieeescesssecescecenscorssennaas 0 2
(748 10)
266. Shale, medium- to medium~dark-gray, finely caceous, contains
40 percent medium- to medium-dark—-gray siltstone laminae and
beds, scattered plant fragments, fair fissility; base grades...... 3 2
(752 0)
267. Shale, medium-dark—- to dark-gray, contains 20 percent medium—
gray siltstone beds, abundant plant fragments; base sharpeecsceces 1 6
(753 6)
268. Sandstone, medium—-light- to medium-gray, very fine to fine-
grained, micaceous, contains 40 percent quartz, 15 percent
medium~gray shale and siltstone laminae and beds, abundant
medium~dark-gray shale clasts in top 2 ft and basal 6 in.,
thin—- to thick—-bedded; base SharPeseescecsseposscssssssscsscncsane 4 1
(757 7)
269. Shale, medium~dark—- to dark-gray, carbonaceous, contains 30
percent medium gray siltstone and very fine grained sandstone
laminae in top 3 ft and basal 1 ft, scattered plant fragments,
evenly bedded, fissile; base SharPececeececechoescessesssssascsaasas 7 9
(765 4)
270. Sandstone, medium—-light- to medium-gray, very fine grained,
finely micaceous, contains 40 percent quartz, few dark-gray
carbonaceous shale laminae, thin-bedded; base sharpeccecccccescsss 2 11
(768 3)
271. Siltstone, medium— to medium-dark-gray, micaceous, contains
scattered dark—-gray carbonaceous shale and light-gray, very fine
grained sandstone laminae and beds, thin-bedded; base grades...... 2 1
(770 4)
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Unit ' Thickness
Number Description (Depth)

ft in.

272. Siltstone, medium—light—- to medium-gray, sandy, abundant
dark-gray shale laminae in top 1 ft, thin-bedded; base

Ssharpscseessss seesssseasasssnsanas ceseasuesasanan ceseesenrennenns . 4 0
(774 4)
273. Shale, medium—-dark-gray, contains 20 percent medium-gray
siltstone beds, poor fissility; base grades..... cevase ceussssasssne 0 7
(774 11)

274. Sandstone, medium—light- to medium—-gray, very fine grained,
contains 40 percent quartz, few dark—gray shale laminae in

basal 2 in., few quartz-filled fractures; base gradeS...ecescesces 1 8

(776 7)

275. Shale, dark-gray, very carbonaceous, contains 5 percent
medium-gray siltstone laminae, few coal laminae, abundant

slickensided surfaceS.ce.cescascencansnaasne cescanaa tecseceasscaanase 0 9

(777 4)

276. Underclay, medium-dark-gray, abundant rootletSe.ccceccssesscasascns 2 0
(779 4)

277. Coal, impure, sheared and slickensided...seeseecsecrscoccscesncens 0 8
(780 0)

278. Siltstone, medium-gray, contains 40 percent dark—-gray shale
laminae, scattered rootlets, thin-bedded; base sharp and

UNECVEINs e e o s e vssnsescsnssesanssansesnssssesescsssonssssascsscssacsensnssssss 8 8

(788 8)
279. Sandstone, medium—-light- to medium-gray, very fine to fine-
grained, sparsely micaceous, contains 50 percent quartz, few
slickensided surfaces and quartz-filled fractures; base sharp
and UNeVeNl..cesesssscencnnnens ttescetncsesessrenconnnse cecceetussad 2 0
(790 8)
280. Shale, medium-dark— to dark-gray; contains abundant medium-
light-gray siltstone and very fine grained sandstone laminae
and beds in top 1 ft 6 in., decreasing to 15 percent in basal
6 in.; fair fissility; base sharp...eceeecececcccess cesvans seesssvan 3 3
(793 11)
281. Siltstone, medium—dark-gray, carbonaceous; base gradeS...sesecesecse 0 2
(794 D
282. Shale, dark—-gray, carbonaceous, contains few coalified plant
impressions; base sharp...... ceaseena teveseetsstsennnenne ceseens oo 0 1
(794 2)
283. Siltstone, medium~ to medium—~-dark-gray, finely micaceous, argill-
aceous, contains 40 percent dark-gray shale laminae and beds,
few plant fragments, thin-bedded; base sharp............ ceesasnaes 8 3
(802 5)
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Unit J Thickness
Number Description ! (Depth)

ft in.
284. Shale, medium-dark- to dark-gray, contains scattered medium-gray

285.

286.

287.

288 L]

289.

290.

291.

292.

293.

294,

295.

siltstone laminae, evenly bedded, fissile; base gradesS....oeessees 0
(802

Sandstone, medium—-light-gray, very fine to fine-grained, finely
micaceous, contains 45 percent QUATEZ..esesedesssssssssssssssssass 0

(803
Siltstone, medium—-gray, contains 40 percent dark-gray shale
laminae’ thin—bedded'.'......"....'.'...0‘.1........‘............ 2
(805

Shale, medium—-dark- to dark-gray, carbonaceous, contains 20
percent medium—-gray siltstone laminae, few coal laminae,

abundant slickenslided surfaces in basal 8 in.; base gradeS....... 5
(810

Shale, dark-gray, very carbonaceous, shearedeceesesccsosssscssensns 0
(810

Coal, dull to bright attritus, sheared....esqeesscscccssocscronnss 0
(811

Underclay, medium-gray, silty, finelj micace%us, very carbon-
aceous with abundant coal laminae in top 3 in., scattered

rOOtletS; base Sharpou-o.o.ovo.nu.oovon.oooolc-.onn-vou.onv-nnv--v O
(812

Siltstone, medium— to medium—-dark-gray, finely micaceous, contains
20 percent dark-gray shale laminae, scattered slickensided surfaces,

thin-bedded; base SharP.eseesesecscosnssoassssosensossoscssossasss 4
(816

Shale, medium—dark—-gray, contains 40 percent medium—gray siltstone

laminae, contorted bedding..cevescececccecccnsccnsocccccccscccccscnns 0
(817

(818

aceous, contains 10
ight-gray very fine
. thick, scattered
3deSeeccrsscanrcsonens 2

(820

Siltstone, medium~light-gray, very finely mi
percent dark-gray shale laminae, 10 percent
grained sandstone laminae and beds up to 1 i

Coal, dull to bright attritus, few vitrain bands, sheared......... 1
rootlets, thin and contorted bedding; base g}

micaceous, contains 45 percent quartz; base gradeS.esecsscsssseses 0

\
Sandstone, medium-light-gray, very fine grained, sparsely
(821
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Unit Thickness
Number Description (Depth)

ft in.
296. Siltstone, medium-gray, contains 40 percent dark-gray shale

297.

298.

299.

300.

301.

302.

303.

304.

305 .

306.

307.

308.

309.

310.

laminae, thin—bedded; base gradeSe.ceececessecsscncecssanssnsssasas O
(822

Sandstone, medium-light-gray, very fine to fine-grained, contains
few medium—-gray siltstone laminae in top 3 in., thin-bedded;

base Sharp..................-..................................... 3

(825

Shale, medium-dark—- to dark-gray, carbonaceous, contains few coal
laminae, abundant slickensided surfaces, fissile; base sharp..«... 3

(828

Coal, mostly bright AttrituUS.eecsscscssessosssncssenasscsossnsosssas 1
(830

Shale, black, very carbonaceous, fissile..iveeeseesscsaasosnssnnnas 0
(830

Coal, mOStly dull attritus....'.........-.-......--................ 0
(830

Underclay, medium—-dark-gray, carbonaceous, abundant rootletS...... 1
: (832

Coal, dull to bright attritus, few vitrain bandS.eeecesescsacsvsns 0
(832

Shale, dafk—gray, few plant fragments, evenly bedded, fair

fissility; base grades abruptly.ceececeeeccsscscsovsssnvaosssnsses 1
(834

Shale, medium—~dark-gray, abundant quartz-filled fractures from
1 ft to 1 ft 4 in. below top; base gradeS.ceceececcccsceescosccsse 1
(835

Shale, black, very carbonaceous, poor fissilitV.eeseesessesensncas 0
(836

Shale, medium—dark—gray, evenly beddedooa---.ou-uou-o---n-a-oooo.. 0
(837

Coal, bright and dull attritus'....h'...."...ll.ll.l.l........... O
(838

Sandstone, light- to medium-light-gray, very fine grained, silty,
contains 40 percent quartz, bioturbated; base gradeS.ccecsessssses 0

(838
Shale, medium~dark to dark-gray, bioturbated, contorted bedding;
base SharpPecieecsesesosostosessssssasasssssasasssssrssssssssassasass 0
(838
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Unit Thickness
Number Description (Depth)
ft in.
311. Shale, black, very carbonaceous, evenly bedded, poor fissility.... 0 8
] (839 5)
312. Siltstone, medium-dark- to dark-gray, contains 30 percent light-
gray very fine grained sandstone laminae, bioturbated, abundant
quartz-filled fractures in top 3 in.; base gradesS..eeeeseecssncess 2 7
(842 0)
313. Shale, dark-gray to black, carbonaceous, silty, poor fissility;
base ZradeS..eeeescsncacncssncsnssnsncsnsnsssnsahascnnnncsnnanscennneasn 1 5
(843 5)
314. Underclay, dark-gray, abundant rootlets; base gradeS.eeecesesasass 2 3
(845 8)
315. Sandstone, medium-light-gray, very fine to fine-grained, contains
40 percent quartz, 20 percent dark-gray shale laminae, bioturbated
in top 6 in., few slickensided surfaces and quartz-filled fractures
2 ft belOW top, thin— to thick-bedded; base harp.-.............a- 5 4
(851 0)
316. Shale, black, carbonaceous, evenly bedded..eiceeeecenscsccsnccsnnes 0 3.5
: (851 3.5)
317. Sandstone, medium—- to medium~dark-gray, very, fine to,fine—grained,
contains 40 percent quartz, 30 percent medium—-dark-~gray siltstone
and shale laminae and beds, thin-bedded....c})eeeeeccccscrsncacccaes 3 5.5
(854 9)
318. Shale, medium-dark-gray, contains 20 percent|light-gray very fine
grained sandstone laminae and beds, slightly|burrowed, evenly
bedded; base grades abruptly.eeeeecececcecesseseccsscnssosnnsscasces 1 9
(856 6)
319. Sandstone, medium-light-gray, very fine grained, contains 40
percent quartz, 30 percent medium~dark-gray giltstone and shale
laminae and beds, abundant medium-dark-gray shale clasts, thin-
bedded, contorted bedding in top 8 iN.eeeceescncceccccnnnscssnnnns 4 10
(861 4)
320‘ Shale, black’ carbonaceous‘OQOQQ‘QI‘.‘.“‘.‘ ® 4 B 8 00 B NS SPeP et e O 1.5
(861 5.5)
321, Coal, thin to thick vitrain bands, bright attrital matriX.eeeseoass 0 6
(861 11.5)
322. Underclay, dark-gray, silty in basal 6 in., carbonaceous,
abundant rootlets; base gradeS.ccecescecscsnsscascsncssnsanccscccss 1 4.5
(863 4)
323. Siltstone, medium-gray, bioturbated, thin to faintly bedded; base
grades abruptly......'.......'.............. LI I I I I I S I S I I I I TR IR I B 3 4
(866 8)
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Unit Thickness
Number Description (Depth)

ft in.

324, Sandstone, light-gray, very fine to fine-grained, contains
40 percent quartz, 10 percent dark-gray silty shale laminae,

biOturbated in basal l ft 6 ina’ thin"bedded.-.-...--..-...-...--- 3 1
(869 9)
325. Shale, black, very carbonaceous, contains 25 percent coal and
impure coal laminae, few plant fragments; base sharp and uneven... 1 6
(871 3)

326. Sandstone, light-gray, very fine to fine-grained, contains 50
percent quartz, 5 percent dark-gray silty shale laminae, abundant
rootlets in top 1 ft, thin-bedded...cvececcerevevsncrevocnssscnnas 3 4
(874 7)

327. Sandstone, medium-light-gray, very fine to fine-grained, silty,
contains 45 percent quartz, 30 percent medium-dark-gray siltstone

and shale laminae, ripple-bedded..ceevecerescscrccsssosssccssscsares 1 4
(875 11)

328. Sandstone, light-gray, very fine grained, silty, contains 40
percent quartz, 50 percent medium-dark-gray siltstone and shale

laminae, cross-laminated thin-bedded; base sharp and uneven....... 1 10
: (877 9)

329. Sandstone, medium-light-gray, fine- to medium-grained, contains
40 percent quartz, few dark-gray shale clasts, 1 in. siderite
clast at base, few small-scale faults, thin and irregularly

beddedl.."..I.Q'l"l'l.'."'l’.0""'...".."'0..'.I..'l"'..". O 1'5

(877 10.5)
330. Shale, dark-gray, carbonaceous, slightly silty, contains for
coal laminae and coalified plant fragments, few siderite nodules
in basal 4 ft, evenly bedded, fisSile.eveesevsescosarsssavsssesvoces 18 3.5
(896 2)
331. Sandstone, medium-light-gray, fine to medium-grained, contains
40 percent quartz, few coal laminae and lenses, few dark-gray
shale laminae, irregularly bedded...cceeeececsonsccnerevscasoncnnss 0 4.5
(896 6.5)
332. Shale, medium-dark- to dark-gray, carbonaceous, very silty,
contains few coal laminae, abundant plant fragments, scattered
slickensided surfaces, evenly bedded, fissileeseeeessvescsasscasan 0 9.5
(897 4)
333. Sandstone, medium-light-gray, fine-grained, contains 45 percent
quartz, 40 percent dark-gray shale laminae, few plant fragments
and well rounded siderite clasts, slightly burrowed, thin and
irregularly bedded.cesesecerssaocrsssrsssscarsseossassscsrsnsoscansvsoss 0 9
(898 1)
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Unit Thickness
Number Description (Depth)
ft in.
334. Underclay, medium—- to medium—-dark-gray, very silty, abundant
rootlets, few siderite nodules and slickensided surfaces....... . 1 9
(899 '10)
335. Sandstone, medium— to medium-dark-gray, very fine to fine-grained,
silty, contains 40 percent quartz, abundant rootlets, thin-bedded. 0 8
| (900 6)
336. Shale, medium-dark- to dark-gray, very silty, contains few light-
gray very fine grained sandstone lenses, abundant plant fragments,
evenly bedded, few contorted bedS....essvss T Gecressssesnnes 2 0
(902 6)
337. Sandstone, light- to medium-light-gray, finer to medium-grained,
contains 50 percent quartz, few coal and dark-gray silty shale
laminae, few plant fragments and siderite clasts, thin and irreg-
ularly bedded; base gradeS...csceeesvesscess srsasresrssranscreses 1 1
(903 7)
338. Sandstone, medium—-dark-gray, very fine to fine-grained, carbon-
aceous, contains 40 percent quartz, few coal | and dark-gray shale
laminae, thin-bedded; base sharp and uneven.j;....ceeeees. ceesensas 0] 9
(904 4)
339. Sandstone, very light gray, very fine to fine-grained, contains
65 percent quartz, 10 percent dark-gray shale laminae, few
stylolites; base sharp and UnevenN....cocececsscsccssssccscsoscnsses 2 4.5
(906 8.5)
340. Shale, dark-gray, carbonaceous, contains 30 percent light-gray
very fine grained sandstone laminae, few dark-gray shale and
light-gray sandstone clasts, abundant slickensided surfaces....... 0 6.5
(907 3)
341. Sandstone, light-gray, fine— to medium—-grained, sparsely
micaceous, contains 65 percent quartz, scattered dark-gray
shale laminae and beds; abundant coal, siderite and dark-gray
shale clasts from 1 ft 4 in. to 8 £t 9 in. below top and in
basal 11 ft 7 in.; few small-scale faults, crossbedded in part,
thin- to thick-bedded; base sharp and uneveNs....ceeoeesscscssss .s 25 3
(932 6)
342. Sandstone, medium-gray, very fine to fine-grained, silty,
contains 45 percent quartz, scattered dark-gray shale laminae;
few siderite, dark-gray shale and light-gray sandstone clasts;
crossbedded, thin- to thick-bedded; base sharp......... cssssessns 11 11
. (944 5)
343, Sandstone, medium-gray, very fine grained, contains 40 percent
quartz, 30 percent dark-gray shale laminae, few siderite nodules,
cross—laminated, thin-bedded; base sharp....sc.eceeeeses cesscnseas 1 5
(945 10)
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Number Description (Depth)

ft in.

344, Shale, medium-dark- to dark-gray, silty, carbonaceous, contains
40 percent light-gray siltstone and very fine grained sandstone

laminae, cross—laminated, evenly bedded..ccsesesescecscacacacncnce 0 10
(946 8)

345. Sandstone, medium-gray, fine—-grained, micaceous, contains 40
percent quartz, 40 percent dark-gray shale and medium-gray
siltstone laminae, few siderite clasts and nodules, slightly

burrowed, thin-bedded; base sharpPececceseseescssescsncsssssssnsasaes 4 2
(950 10)

346. Shale, dark-gray, carbonaceous, silty, contains 5 percent medium-
gray siltstone laminae, few plant fragments, evenly bedded,

fiSSile.......-......-....-.....-........-..................-..... O 8

(951 6)
347. Sandstone, medium-light- to medium-gray, very fine to fine-
grained, contains 45 percent quartz, abundant dark-gray shale
laminae in top 3 in., abundant angular dark-gray shale clasts
in basal 4 in., thin-bedded..ieeceeecscsosesescstssascsvsasssascsnass 0 8
(952 2)

348, Shale, medium-dark- to dark-gray, carbonaceous, silty, contains 5
percent medium-light-gray siltstone and very fine grained sandstone
laminae and beds, few small-scale faults, evenly bedded; base

Sharp-........-...s....--.-----...-----....a-.......-'....---'---o 2 2

(954 4)
349, Sandstone, medium-dark- to dark-gray, very fine to fine-grained,
micaceous, contains 40 percent quartz, 10 percent dark-gray
shale laminae, few siderite clasts, thin-bedded; base sharp..cee... 0 8
(955 0)
350. Coal, mostly dull attritus, few thin vitrain bands, sheared.see.... 0 8
(955 8)
351. Underclay, dark-gray, silty, abundant rootlets, few coalified
plant fragments; base gradeS.sseecesceccsssasscsasssssessassasanss 3 6.5
(959 2.5)
352. Sandstone, medium-gray, very fine to fine-grained, silty,
micaceous, contains 45 percent quartz, 25 percent dark-gray
shale laminae and beds up to 2 in. thick, few plant fragments
and rootlets; base FradeS.cescsevesssveaassrssovssrssassrsssssssssscese 2 2
(961 4.5)
353. Sandstone, medium-gray, very fine to fine-grained, silty,
micaceous, contains 45 percent quartz, 30 percent dark-gray
shale laminae, abundant rootlets; few quartz pebbles, coal, dark-
gray shale, and medium-light-gray sandstone clasts in basal 3 in.;
few quartz-filled fractures; base sharpPe.cicecescescecscescsscasscss 5 2
(966 6.5)

47



Unit | Thickness
Number Description | (Depth)
| ft in.
354, Shale, black, carbonaceous, contains few coal laminae..ececcecscss 1 4
(967 10.5)
355. Sandstone, medium-light-gray, medium-grained, contains 40
percent quartz, 10 percent dark-gray shale laminae, thin-
bedded; base Sharp'.1............i..‘..i.i".i.’.’.’..."..’....l. 0 2
(968" 0.5)
356. Sandstone, medium-gray, fine-grained, contains 45 percent
quartz, 40 percent dark-gray carbonaceous shale laminae,
abundant rootlets, thick-bedded; base sharp..eccececeescescesccans 1 4
(969 4.5)
357. Siltstone, medium- to medium-dark—-gray, contains scattered dark-
gray shale and light-gray very fine to fine-grained sandstone
laminae, slightly burrowed, cross-laminated, [thin-bedded;
base gradesi.....’........l..O......ili.i.’.......'.‘...........‘. 2 8
(972 0.5)
358. Shale, medium—dark- to dark-gray, carbonaceous, silty, contains
30 percent medium-light-gray siltstone and very fine grained
sandstone laminae, abundant plant fragments, contorted bedding;
base grades’..........‘.‘.....‘.‘,...’.......'........‘.‘...‘...‘.. 3 4
‘ (975 4.5)
359. Shale, dark-gray to black, very carbonaceous,| contains few
medium—-gray siltstone laminae in basal 2.5 Inieseercecoasossnnaase 1 3
(976 7.5)
360. Coal, mostly dull attritus, pyritic, contains| few thin vitrain
bands and mediM'gray SiltStOl‘le laminae-..-...............-.....—- O lo
(977 5.5)
361. Shale, dark-gray to black, very carbonaceous, silty, contains
few coal 1aminaeiQ...Q......QQDQ....Qi.ii........O.-.....Q.......l 1 7.5
(979 1)
362. Shale, black, very carbonaceous, contains few coal laminae........ 0 9
(979 10)
363. Shale, medium—-dark- to dark-gray, contains 30 percent medium-
gray siltstone laminae, sheared; base sharp.c.ceececccecrcscaccnss 0 9
(980 7)
364. Shale, black, very carbonaceOuS..cecececsescsciosscsossacssossonssns 0 1
(980 8)
365. Shale, dark-gray, carbonaceous, contains 45 percent medium-gray
siltstone laminae; base gradeS..cceeeccecocccltocsccosnascccasonsos 0 7
(981 3)
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Unit . Thickness
Number Description (Depth)

ft in.

366. Shale, medium—dark- to dark-gray, pyritie, carbonaceous, contains
few coal laminae in top 2 ft 10 in., scattered medium-gray
siltstone laminae in basal 15 ft, few well-preserved plant
fragments, slightly burrowed, evenly bedded; base grades.......... 22 6
(1003 9)

367. Shale, medium—-dark- to dark-gray, very silty, carbonaceous,
contains 10 percent medium-light-gray siltstone and very
fine grained sandstone laminae and beds, few coal laminae,
cross—laminated in part, evenly bedded; base sharp and uneven..... 9 8
(1013 5)

368. Sandstone, very light gray, fine- to medium-grained, pyritic,
contains 60 percent quartz, scattered dark-gray shale laminae

and lenses up to 0.5 in. thick, irregularly bedded......ccccsuaces 0 7

(1014 0)

369. Shale, medium—-dark—- to dark—-gray, contains abundant light-gray
very fine grained sandstone lenses up to 1.5 in. thick; base

Sharp and uneven.I.I.IIlI.I.I.Ill.l..ll.l.l.l.l.l.‘lll....l..llll. 0 6
(1014 6)
370. Sandstone, very light gray, fine- to medium-grained, pyritic
contains 60 percent quartz, abundant dark-gray shale laminae
and clasts up to 0.5 in. thick, thin-bedded..icscieiiaieiencannnn . 0 7
(1015 1)
371. Shale, medium~-dark-gray, very silty, carbonaceous, contains
few medium—-light~gray fine-grained sandstone beds up to 0.5 in.
thick, evenly beddedlII..I..0....l.I...l.l"l.l."l.ll.lllll'l.... O 8
(1015 9)
372. Sandstone, very light gray, fine~ to medium~grained, contains
60 percent quartz, thin-bedded..cieceeiecrssssessesessscsacssncennnns 0 3
(1016 0)
373. Shale, medium—-dark- to dark-gray, silty, carbonaceous,
contains 20 percent medium-gray siltstone and fine-grained
sandstone laminae, evenly bedded....cecievecenesccssscnnnnnnanns caun 1 4
(1017 4)
374. Sandstone, very light gray, contains 60 percent quartz, few
angular dark—-gray shale clasts; base sharp and angular...cceeecese 0 4
(1017 8)
375. Underclay, medium-gray, abundant rootlets and plant fragments..... 0 9
(1018 5)
376. Sandstone, medium-light-gray, coarse-grained, contains 60
percent quartz, abundant white quartz granules and pebbles
up to 0.5 in. in diameter, few well-rounded medium~dark-gray
shale clasts, normally graded...ccieevecacascsossassasnscnsssanncnn 0 8
(1019 1)
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Number Description | (Depth)
i ft in.
377. Sandstone, medium—-light-gray, fine- to coarse—-grained,
calcareous from 9 ft 8 in., to 10 ft 2 in. below top, contains
50-60 percent quartz, abundant quartz granules and pebbles
and well rounded siderite clasts in basal 3 ft 6 in., few
high-angle quartz-filled fractures, thick-bedded; base
sharp and UNEVEeN.s.cssscsssssssnsssssssnssesnjsssnnssssesassscsnasns 21 0
(1040 1)
378. Siderite, brownish-gray, lenticular..iecceeessfocssscessansscssssnas 0 2
(1040 3)
379. Shale, medium—-dark-gray, carbonaceous, contains few medium-
light~gray coarse grained sandstone lenses up to 0.5 in. thick
in basal 3 in., evenly bedded; base sSharpPesssjesscsssssssssssasnses 1 0
(1041 3)
380. Sandstone, medium-light-gray, very fine to fine-grained,
contains 45 percent quartz, 10 percent dark-gray shale and
medium-gray siltstone laminae, thin-bedded; base sharpe.vecesssces 0 4
(1041 7)
381. Shale, medium- to medium-dark-gray, silty, contains few coal
laminae,. abundant plant fragments, evenly beﬂded; base sharpeses.. 7 5
(1049 0)
382. Sandstone, very light gray, fine- to medium—-grained, contains
65 percent quartz, few dark and light mineral grains,
abundant medium~dark-gray shale laminae 1 ft 8 in. below
top, scattered siderite clasts, few styloliteS..eseesscessorsecess 2 11
(1051 11)
383. Shale, medium~ to medium-dark-gray, very silty, carbonaceous,
contains few medium-light-gray very fine grained sandstone
laminae and beds, evenly bedded; base sharpeeecccecccscncecsssosescs 0 7
(1052 6)
384. Sandstone, medium-light-gray, fine—~ to medium-grained, contains
65 percent quartz, few dark-gray shale laminae and beds in top
5 in., scattered siderite and angular medium—dark-gray shale
clasts, thin- to thick-bedded..seescveessosssfsssssssosscssassansass 2 2
(1054 8)
385, Sandstone, light- to medium-light-gray, fine— to medium-grained,
contains 65 percent quartz, few dark-gray sility shale laminae and
and beds 4 in. below top, thin- to thick-bedded..... ceeseesessanss 4 10
: (1059 6)
386. Sandstone, very light gray, very fine to fine-grained, pyritic,
contains 65 percent quartz, few coal and dark-gray shale laminae
and clasts, few calcite—~filled fractures; base sharP.sseesssesssss 1 4
(1060 10)
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Unit Thickness
Number Description (Depth)

ft in.

387. Shale, medium—dark- to dark-gray, silty, carbonaceous,
contains scattered medium-light-gray siltstone and very
fine grained sandstone laminae and beds up to 0.75 in.
thick, few pyrite laminae, abundant plant fragments,
slightly burrowed; base Sharp.cccceeececesscssnsssososssscnsesscsas 5 5
(1066 3)

388. Siltstone, medium— to medium-dark-gray, mottled brownish-
gray in basal 8 in., few plant fragments, thin and unevenly

bedded, few contorted beds in oD 4 iMeeeeevesesvesarecssonasonsas 2 0
(1068 3)

389. Sandstone, medium-gray, very fine to fine grained, silty,
micaceous, contains 40 percent quartz, 5 percent medium-dark-

gray siltstone laminae, thin-bedded; base grades abruptly....eee.. 1 5
(1069 8)

390. Siltstone, medium-dark-gray, thin-bedded, poor fissility; base
grades abruptly.'...'.‘...Q.......'...ll..."‘..............Ol'... O 11
(1070 7)

391. Sandstone, medium-light-gray, fine-grained, micaceous, contains
45 percent quartz, 5 percent medium—gray siltstone laminae, few
dark-gray shale clasts in top 5 in. and basal 3 in., thin- to
thick—-bedded; base SharpPeeeeecessssccssenscccsssssssssssssssssenss 9 6
(1080 1)

392, Siltstone, medium—-gray, finely micaceous, few plant fragments,

thin-bedded, poor fissility; base grades abruptly...eeeececcececes 0 9
(1080 10)
393. Sandstone, medium-light-gray, very fine to fine-grained, contains
40 percent quartz, thin-bedded; base SharDeeesssessecsesssssssnnsss 0 3
(1081 1)
394. Shale, medium-dark-gray, silty, few plant fragments, thin-
bedded, poor fissility; base sharpeescceeesecsccsccscscssnscssscsans 0 8
(1081 9)
395. Sandstone, light- to medium-light-gray, very fine to fine-grained,
contains 55 percent quartz, abundant siderite and small medium-
dark-gray shale clasts, crossbedded, thin and irregularly bedded;
base sharp....0'.'"‘.'..‘...'0'0..0l'."...'..‘.0.'."........0... 1 0
(1082 9)
396. Sandstone, medium-light-gray, very fine grained, contains 40
percent quartz, abundant dark-gray shale laminae in top and
basal 1 in.; base gradesS.ccseecssecascsescssecscssscssoccsosssssocans 0 6
(1083 3)
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Unit Thickness

Number Description 3 (Depth)
: ft in.
397. Shale, dark-gray to black, carbonaceous, contlains 1 in.
light-gray very fine grained sandstone bed 0.5 in. below
top, evenly bedded, fissile; base ZradeS..cceeececccccscacscacesoeas 2 8
(1085 11)
398. Shale, medium-dark-gray, slightly silty, evenly bedded, fair
fissility; base grades abruptly..ccseeeevenachosncosecannnss ceosass 1 9
(1087 8)
399. Siltstone, medium-gray, finely micaceous, thick-bedded, poor
fissility; base gradeS..cceceeesceacscosasscashonssoassossssnnansas . 0 10
‘ (1088 6)
400. Sandstone, light- to medium-light-gray, fine—‘to medium—-grained,
contains 45 percent quartz, 10 percent medium+gray siltstone
laminae, abundant siderite clasts up to 0.25 in. thick and medium-
dark-gray shale clasts up to 0.5 in. thick, thin-bedded; base
grades abruptlyeeceecsccescssasasscacsssancsadananaaa seeeasnss cees 1 3
\ (1089 9)
401. Sandstone, medium~light-gray, fine-grained, contains 50 percent
quartz, 10 percent medium—-dark-gray silty shaﬁe laminae in basal
2 in., abundant small siderite and medium—-dark-gray shale clasts
in basal 6 in., thin-bedded; base sharp.ececeeecdeccrscecasanssnnnes . 5 0
(1094 9)
402. Siltstone, medium-gray, micaceous, thin and iqregularly
bedded, poor fissility; base sharp and uneven.....ecececsesseassscs 1 4
(1096 1
403. Sandstone, medium-light-gray, very fine to fig%-grained,
contains 45 percent quartz, abundant medium-dark-gray shale
clasts, abundant siderite clasts in basal 2 in., thin- to thick-
bedded; base sharp..cceeeceecas. ceesas T cecssensana 3 0
(1099 1)
404, Sandstone, medium-light- to medium-gray, very fine grained,
silty, contains 40 percent quartz, thin-bedded, few contorted
beds; base grades abruptly...c.ceeceaecs ceescsseltsacncssacnans sensas 0 11
(1100 0)
405. Sandstone, medium—light-gray, very fine to fine-grained,
contains 40 percent quartz, abundant siderite clasts, few
medium~dark~-gray shale clasts; base gradeS..c.icrecscesosasscscscosns 0 4
(1100 4)
406. Siltstone, medium-dark-gray, contains 20 percent medium-light-
gray very fine grained sandstone laminae and beds, abundant
well-preserved plant fragments, thin-bedded, poor fissility; base
grades AbrupPtly..ceeecsceecasassosssaseaassnasasoassaasssacsnosnscsnscs 1 6
(1101 10)
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Unit Thickness
Number Description (Depth)

ft in.

407.

408.

409.

410.

411.

412.

413.

414,

415,

Sandstone, medium—-light-gray, very fine to fine-grained,
contains 45 percent quartz, scattered siderite and medium-
dark-gray shale clasts, irregularly bedded; base sharp and

UNECVEeIle e s s s e ss0so0sssccsssosssssssccscsosnssssososssssssnssosnossscssoscscsee O

(1102

Sandstone, medium-gray, very fine grained, finely micaceous,
contains 40 percent quartz, few plant fragments, thin-bedded;

base UNEVETINssvsssocsctocsssssosssosossccsoccsoscansssssssncoscscssscse 3

(1105

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

contains 40 percent quartz, few coal laminae 10 in. above

base, abundant siderite and medium—-dark-gray shale clasts in

top 3 in. and in basal 10 in., thin-bedded; base sharpeccececsececsss 2
(1108

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

40 percent quartz, 20 percent medium-dark-gray shale laminae

and beds, 0.5 in. siderite bed 7 in. above base, slightly

burrowed, thin and irregularly bedded; base sharpeececciececcececscss 1
(1110

Shale, dark-gray, pyritic, silty, contains 10 percent light
gray very fine grained sandstone laminae, slightly burrowed,

evenly bedded; base sharpecececceccecseccsscscssssssssrescsscnssnss 2
(1112

Sandstone, medium-light-gray, very fine to fine-grained,
contains 40 percent quartz, few medium—dark-gray shale
clasts up to 0.5 in. in diameter; base SharPessecsscccscscosnsscnsscs 0

(1113
Shale, dark—gray, Silty.eeeeeceseccnscscsossonssssacsnsosncascsacas 0
(1113
Sandstone, light- to medium-light-gray, fine-grained, micaceous,
contains 45 percent quartz, 25 percent dark-gray shale and
medium-gray siltstone laminae and beds, scattered siderite and
dark-gray shale clasts, slightly burrowed, thin-bedded; base
ShAIPecececrseeeeesottattstseeccasstotsnsecassssosesscsasasassassscns 5
(1118
Shale, medium—dark—- to dark-gray, contains 35 percent medium—
light-gray siltstone and very fine grained sandstone laminae
and beds, few pyrite nodules, few siderite nodules and beds
up to 1 in. thick, slightly burrowed, evenly bedded; base
Sharpiceeecseeenesasessceossosescessescosssascsnesossossonsasssnssasness 5
(1123
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Unit Thickness
Number Description 1 (Depth)
1 ft in.
416. Sandstone, medium-gray, fine-grained, contains 50 percent
quartz, 10 percent medium-dark-gray micaceoud siltstone
laminae, few siderite clasts, few high-angle fractures,
thin-bedded; base Sharp.icececcessrsecesccscurscdennssosscrsvscansossssacs 1 11
(1125 7.5)
417. Shale, medium-dark- to dark-gray, contains 5 percent medium—
gray siltstone and very fine grained sandstone laminae and
beds up to 1 in. thick, few siderite nodules 7.5 in. above
base, slightly burrowed; base gradeSeeecesssedessossssossasconsssasss 4 2.5
(1129 10)
418. Sandstone, medium-gray, very fine to fine-grained, silty,
contains 45 percent quartz, 45 percent medium-dark-gray
siltstone and shale laminae and beds, thin-bedded; base
ShaATPDevesacarsascarsesrsssvsaossossssssssscsscssoaosvsossancsnsoncssasncssse 1 0
(1130 10)
419. Sandstone, light- to medium-light-gray, fine-grained, finely
micaceous, contains 60 percent quartz, 10 peﬁcent medium-dark-
gray shale laminae, few medium-dark-gray shale clasts, scattered
slickensided bedding planes, cross—laminated, thin-bedded......... 1 10
(1132 8)
420. Sandstone, light-gray, medium-grained, contains 60-80 percent
quartz, few dark mineral grains, few quartz-and pyrite-filled
high—angle fractures, thick-bedded.seeeeeeeetevecnenccorocccccaaans 4 4
(1137 0)

BOTTOM OF HOLE

TOTAL DEPTH 1,137 ft
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