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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



BTUTBITA UI2IOMYINOS UT SPTITJ T¥0> jJo dem Xapul -1 sandry

SHIALIANOTIINN OW 0 09

R
83TIN 09

o -
-
-
-4
Jd

RO I I I T
801314 VOO AITNIVA p
o 16—y _ (SN

zv ejousoy
HOIY )

® GNOW

; a1314 IV09D
VINIDHIA NYIALSIMHLNOS

\.‘

+8€ t rd




89318 TTTIp 3O

L£3turxoad uy dyysasumo [eIdUTW [BIBPI3 30 sesae ajemyxoadde sajedypuy
ui3jjed patddyag

*SPI9T3 .Hmou.%m.:m\w 3yl U SITOYIIOD JO UOFIBD0T]

«+ 7 2an814
T A
el \
PR / ALNNOD HIANSE
\.\.\\.. L0C,10 .18 0051 48
Pt 4 08.297.9€ o . i ~0CEZ a9 oc.zc 000810 MINTRT)
- \ " AR S L L0€.Z5 .9¢
-4 N S
s \ !
37v0Ss T \, AINBOD IMLAM :
viejeuony 9 0 s it -
i 7 f, -
POUN 9 4 < \ \
A N
/.).4 O 005y .00 ot ue.zs 00 '
N A \ .00.00 o2 ot 00,00 28 00,00 ,2¢
e AN 1 EY 0€.20 .49 00,00
et Y | R €-A HOO . e Y. 2] e
/ ; xS g, N PREN . oA
7 ( I o BN
. ) 3 Y —-
, (| AtNno2 IxsvIng 2 ﬂrmmtr v
v - o > o
\\‘ /4 \va
\.\\ \ N
e
JY 3y v % A
- ’ L0E.20 g€ oc72 \
/o~ \.\ i o P4 Ao on FIETE: R ~oEA0 oL Py AL
- s o - S, 19 00,06 1§
«\ VY .. ALNNOD AVINODINOW -y N ALNAOD ONYVIE P
e~ .
r’ ' ). \\ .\J\, A\.\ ALNAOD 1IIMITVL
I ~7 - LSRN \
Vi ! T2 e N \
Il i \ - N A e
{ ' | e N R . ™~
" \" .00.51 08 ° .0C2Z.08 e . < - )
\ ANNOD 3NONYOU L00.91 oz .00.80 4§ e N, RN H
1 1 . - - . .
( k oy - /\; - ».\sv.\ ~ v\av -
. u ; > . P
\. o ' ALNNOD 83 ND P 06\ <%, i
7 Praagn o y .1 J)
7. s \‘. % . {
PN Pral - N ~
g ~ i SO 7 o f
I T~ ¢ . s < v
- .
.06.25 48 *~.00.0 LOL.20 408 - \ A
ovzz see ~:00.09 -08 10409 oe.c2 . {e L06.22 w2t - \
N - .0b,S1 .08 ..0¢.22 .00 \ gt . \
< NGRS N /
. PR\ Y .
A1NNOD DIVHD LN RO i
S j R
R 3 7/
R \, \..\..
-A‘ -
.00.0€ o€ .D0.0¢ o€ Pl
ot 23 .81 00,00 408 RIATI) s
\\ \ -~ ve|BusipenD *1AVIW-0'L '§°DEN
. S~
A1NNOD 1NNO1310W (
N . NOILYNYI4XB




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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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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Corehole V-2

Location: Montgomery County; McDonalds Mill, Va., 7.5 minute quadrangle; along
the southeast slope of Brush Mountain, accessible by State Route 624.

Coordinates: Latitude 37°18'l17"N  Longitude 80°19'30"W

Altitude: 2,048 ft Drilled depth: 459 ft

Dip of strata: Ranges from 20° to 35° throughout corehole and averages 30°,
Date drilled: November 17, 1982 to December 6, 1982

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

Unit Thickness
Number Description (Depth)
ft in.

MIDDLE AND UPPER CAMBRIAN SERIES
Elbrook Formation

1. Soil and weathered rock (casing set — no core recovered)eeeeesecoss 70
(70

2. Dolomite, light- to medium-light-gray, finely crystalline,
contains abundant calcite-filled fractures, few clay-
filled solution cavities from 3 ft to 3 ft 6 in. below top,
highly fractured; base sharp and uneven:eeecestsescescsvsrosssacssse 16
(86

Tract Mountain Thrust Fault
LOWER MISSISSIPPIAN SERIES
Price Formation

3. Coal, dull to bright attritus, pyritic, contains few

brownish-gray sandstone fragments, sheared and brecciated.«ceees.. 1
(87
4. Siltstone, medium—-dark- to dark-gray, argillaceous, pyritic
in part, highly fractured with few quartz-filled fractures,
contorted bedding; base grades......... Ceessevsseacsasontsaacer s 3
(90
5. Sandstone, medium- to medium—-dark-gray, very fine grained,
silty, contains 40 percent quartz, few slickensided sur-
faces and quartz- and pyrite-filled fractures, contorted
bedding; base grades...ece.eann ceceecesettttosctntcooree cesnasanne 2
(93

6. Siltstone, medium-dark- to dark-gray, argillaceous, contains
scattered slickensided surfaces and high-angle quartz-filled

fractures, contorted bedding; base sharp and uneven.sceceseecsvoss 2
(95
77

11)



Unit ; Thickness
Number Description 1 (Depth)
| ft in.
|
7. Shale, dark-gray to black, very carbonaceou$, silty, contains
scattered slickensided surfaces and quartz-filled fractures,
contorted bedding, poor fissility; base grades......... cererasanae 3 5
(99 4)
8. Siltstone, medium—dark- to dark-gray, argillaceous, contains
scattered slickensided surfaces and quartz-filled high-
angle fractures, few small-scale faults, unevenly bedded;
base grades...... St eeesnerssasenneaans tesesgensesovnos sessessenns . 2 7
(101 11)
9. Sandstone, medium—-dark- to dark—-gray, very fine to fine-
grained, contains 45 percent quartz, few quartz-filled
fractures; base grades......... cenesana S cees 0 8
(102 7
10. Siltstone, medium—dark—- to dark-gray, argillaceous,
carbonaceous at 5 ft below top, pyritic in part,
scattered slickensided surfaces and quartz-filled
fractures, unevenly bedded; base grades.«.cicesceecsscesscscecnans 14 10
(117 5)
11. Shale, medium—~dark—~ to dark-gray, carbonaceous, contains
few plant fragments and high-angle quartz-filled fractures;
base gradeS....eees.. P ceans 1 4
(118 9)
12. Shale, dark-gray to black, very carbonaceous, abundant
slickensided surfaces and fractures, very fissile and
Sheared ----- R R R R R ¢ 40000000 0 s 00 e 00000 0s 00 4 2
(122 11)
Merrimac coal zone (units 13-28)
13. Coal, dull to bright attritus, sheared...ccieevececcrercceacccccns 0 4
(123 3)
14. Shale, dark—-gray to black, very carbonaceous, contains few
coal laminae, few rootlets and slickensided surfaces.....ccccecee 2 1
(125 4)
15. Coal, impurE..eceeceiaeenccccccansonss S 0 10
(126 2)
15. Shale, medium-dark- to dark-gray, very carbonaceous,
contains few rootlets...e.ceececsasn O sreere 2 3
(128 5)
17. Coal, impure, dull attrituS.e.eceescecaanss cerereseas Cheenne 0 4
' (128 9)
18. Shale, black, CATDONACEOUS st esesvssscsasnssstossssssssssssnscsoncss 0 4
. (129 1)
8




Unit Thickness

Number Description (Depth)
ft in.
19. Coal, mostly bright attritus, few fusain laminae, sheared......... 1 1
(130 2)
20. Underclay, dark-gray, plastic, few rootletsS....cciuiiiiecinnncncens 0 11
(131 1)
21. Coal, dull to bright attritus, sheared......... et isseesrssseeanss 0 4
(131 5)
22, Coal, impuUre...ceesesscscscccanns e 0 2
(131 7
23. Coal, mostly bright attritus, few thick vitrain bands, sheared.... 1 0
(132 7)
24. Shale, black, carbonaceous, sheared...eesveeeescccecscsoscncnanans 0 3
(132 10)

25. Coal, mostly bright attritus, scattered vitrain bands,
few fusain laminage...cceeeeeecesersercsssscasscsssossssasssnsosssens 0 5
(133 3)

26. Underclay, medium—-dark-gray, carbonaceous in part, very
carbonaceous in basal 8 in., abundant high-angle

fractures and rootletS..e..... e e s eeetertesesresresreres e aanan 5 3

(138 6)

27. Shale, black, carbonaceous, contains few coal laminae.ceciceessnss 0 5
(138 11)

28. Coal, mostly bright attritus, few thin to thick vitrain bands..... 0 8
(139 7)

29. Underclay, medium~-dark-gray, very carbonaceous from 6 in. to
10 in. below top, abundant rootlets, scattered quartz- filled
fractures and slickensides; base grades abruptly...ceeeecececscsns 5 6

30. Sandstone, medium-gray, very fine grained, contains 40
percent quartz, few medium-dark-gray siltstone laminae;

base SharpPe.ciiseeeesoencseenscenessernscscncsassosasosannscnsnnes N 0 7

(145 8)

31. Shale, medium—dark— to dark-gray, lenticular; base sharp.......... 0 1
(145 9

32. Sandstone, medium-gray, very fine grained, contains 40
percent quartz, few dark—-gray shale laminae, thin-bedded;
base grades abruptly...cccececeiiccccnnnn Cecesiscsannacsssesteseas 0 4.
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Unit | Thickness
Number Description | {(Depth)
i ft in.
33. Shale, medium-dark- to dark-gray, silty in ﬁasal 4 in.,
few small-scale faults, evenly bedded; base grades abruptly....... 0 7.5
‘ (146 9)
34. Sandstone, medium- to medium-dark-gray, very fine to fine-
grained, contains 40 percent quartz, 20 percent medium-
dark-gray shale and siltstone laminae, few small-scale
faults and quartz-filled fractures, thin-bedded. eeeaanoas e 5 5
(152 2)
35. Shale, medium—-dark- to dark-gray, contains few light-gray
very fine grained sandstone laminae, few quartz-filled
fractures, thin-bedded; base grades.«...... srssensaas sressesenses 0 5
(152 7)
36. Sandstone, medium-light- to medium-gray, very fine to fine-
grained, contains 40 percent quartz, few high-angle quartz-
filled fractures, thin—beddedt S 5 0 0 5 0 0 % 3 08 o *® 5 0 5 0 0 0 0 00 ® 8 5 0 80 0 000 . 0 8
(153 3)
37. Shale, medium-dark- to dark-gray, contains 40 percent
medium-gray very fine grained sandstone laminae and
beds up to 5 in. thick, few quartz-filled fractures;
base grades abruptly.ceeeceeseoscseroenonsesotonasosocasosessonns seee 3 3
(156 6)
38. Sandstone, medium-gray, fine- to medium-grained, contains
45 percent quartz; scattered slickensided surfaces,
small-scale faults and quartz-filled fractures; thin- to
thick-bedded....... et essesesnsasessaanena e esesseecanesssananee 3 3
(159 9)
Langhorne coal zone (units 39-57)
39. Coal, bright attritus, sheared....ceeeveueesvnnsonnns sesesenns caos 0 3
(160 0)
40. Coal, impure, sheared..... ceeeen D Y .. 0 8
(160 8)
41. Coal, bright attritus, sheared....seeeecientieneveannns et saann 0 5
(161 1)
42. Shale, black, carbonacescuSe.sessooceseeas B - Ceeeiaen 1 6
(162 7)
43. Coal, bright attritus, sheared....cceveeecoscsnscs . tennans .o 0 6.5
(163 1.5)
440 COal, impureoolon ooooooooo e o 00 00 0 00 "0 08 00 ¢ e 000 3 e ” e 00 .. . O 9
(163 10.5)
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Unit Thickness

Number Description (Depth)
ft in.
45. Coal, bright attritus, sheared....cseeveseeeensnncanssscsnsnnconsans 0 6.5
(164 5)
46, Coal, impure, sheared.....coaveeencescansssossesassscssssasssssasan 0 4
(164 9)
47. Coal, bright attritus, sheared...ceeceees cesancren saseasessrsaasan 0 3
(165 0)
48. Coal, impure, sheared...... et areseasetaacans tesseerianan vsesesenan 0 3
(165 3)
49. Coal, bright attritus, sheared....sccesassresssansnscsoranenans oen 0 6
(165 9)
50. Coal, very dull, impure......s.s. eertsascacartaasaaan Ceerarecsarana 0 3
(166 0)
51. Underclay, dark-gray, abundant rootlets and root slickensides..... 1 11
(167 11)
52, Coal, very impure, contains abundant black carbonaceous
shale laminae.«ceeeecasasacasanasossassssasanssans teereaaacroas PN 0 7
(168 6)
53. Coal’ bright’ flaky llllllllllllll & 4 B A 0 48 8 s s L2 N I R A *® o0 8 8 0 80 0 O 5
(168 11)
54. Coal, very dull, impure.......... S eaeresreessenens cheareens eenes . 0 1
(169 0)
55. Coal, bright, flaky.eeeeeesoenesannn Ceasassasasisssesetrarteaennnna 0 3
(169 3)
56- Coa].’ Very dull, impure.... nnnnnnnnnnnnn 440 s s 0 e 000008 B a A s s o0 0 6
(169 9)
57. Coal, mostly bright attritus, very flaky...... et ssceesenscarsanna 0 6
(170 3)
58. Shale, black, very carbonaceousS....«.. Cheecaseaasasrastsastanananan 0 10
(171 1)
59. <Coal, dull to bright attritus, impure in partisecsecsrenssoscss .o 0 3
(171 4)
60. Underclay, dark—-gray, abundant rootlets and root slickensides..... 1 9
(173 1)
61. Shale, dark-gray to black, carbonaceous, contains few
coal laminae..sceeicecsrinonanoennsas Ceracstsrestarserraeaans cesenane 2 7
(175 8)



Unit Thickness
Number Description (Depth)
: ft in.
62. Underclay, dark-gray, contains few coal laminae, abundant
rootlets and root slickensides; base grades abruptly...ceceeeceans 3 9
(179 5)
63. Sandstone, medium-gray, very fine grained, gontains 40
percent quartz, 20 percent dark-gray shale laminae,
few quartz-filled fractures and small-scale |faults,
thin-bedded; base grades abruptly......... O corene 4 7
(184 0)
64. Shale, dark-gray, contains 20 percent medium-gray silt-~
stone and very fine grained sandstone laminae, few
quartz-filled fractures, evenly bedded.c.ccdeceinniiecncneannnens .o 0 10
(184 10)
65. Coal, bright, flaKy.eeeoeeesoeessosssasssssadasssssasossasasssassnes 0 2
(185 0)
66. Underclay, medium—-dark-gray, abundant rootlets and root
slickensideS...veeernerennn tesanen e 0 3
(185 3)
67. Sandstone, medium-dark-gray, very fine to fine-grained,
contains 40 percent quartz, 5 percent dark-gray shale
laminae, abundant quartz-filled fractures, thin- to
thick-bedded; base ShAID.tseseererieerttsreedasasnsssecsccnsnssannne 3 9
(189 0)
68. Shale, dark-gray, contains 25 percent medium—-gray very
fine grained sandstone laminae, few quartz-fiilled
fractures, evenly bedded; base sharp....... .o tececerttessennas 0 9
(189 D)
69. Sandstone, medium-gray, very fine to fine-grained, contains
40 percent quartz, few quartz-filled fractures; base grades....... 1 9
(191 6)
70. Shale, dark-gray to black, carbonaceous, contains 25
percent medium-gray, very fine grained sandstone
laminae, few quartz-filled fractures, thin-hedded,
contorted bedding.ceee.eiennn e teseeaaanan ceeee 0 5
(191 11)
71. Sandstone, light-gray, very fine to fine-grained, countains
40 percent quartz, few dark-gray shale clasts 2 ft 6 in.
below top, abundant high-angle quartz-~filled fractures,
thin~ to thick-bedded; base grades........ P 1 ¢ 2
(202 1)
72. Sandstone, light-gray, fine~ to medium-grained, contains 50
percent quartz, abundant white weathered feldspar, abundant
large dark-gray shale clasts in basal 12 ftj base grades.......... 13 6
(215 7)
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Unit Thickness
Number Description (Depth)

ft in.

73. Sandstone, light-gray, fine- to medium-grained, mostly
medium-grained, contains 55 percent quartz, abundant
dark-gray shale laminae and clasts from 1 ft 6 in. to
3 ft below top, abundant quartz-filled high-angle
fractures in top 2 ft 6 in., crossbedded, thick-bedded

to massive; base grades........ st sasenes seensrveasaasonvavarroncnn 32 7
(248 2)

74. Conglomerate, medium-gray, contains abundant siderite
clasts up to 1 in. in diameter, fine- to medium-grained

sandstone matrix; base gradeS.:siveescascstcsrasiscesssanasnes conne 0 5
(248 7)

75. Sandstone, light-gray, medium— to coarse-grained, contains
from 60-80 percent quartz, 5 percent medium—dark-gray
siltstone laminae, quartz-filled fractures, large siderite
clast 18 ft 8 in. below top, thick-bedded to massive;

base sharpeie.ove.. tasesseesearesatasatesssats et aaeteanna seeasases 24 3
(272 10)

76. Sandstone, medium-light-gray, fine-grained, finely micaceous,
contains 60 percent quartz, few dark-gray shale laminae, few
slickensided surfaces, thin-bedded...... seseeranas G esaseesasenas v 9
(273 7)

77. Sandstone, medium- to medium-dark-gray, medium=-grained,
contains 60-80 percent quartz, few high-angle and
stylolitic quartz-filled fractures, thick-bedded to
massive; base sharp and uneven....eeoveveernnscsnes cavesasearasen s 4 10
(278 5)

78. Sandstone, medium—-gray, medium—- to coarse-grained, contains
60-80 percent quartz, few high-angle quartz-filled frac-

tures, thick-bedded; base Sharp.seeseeeesnncsesseasansssccnosonnns 3 10
(282 3)
79. Shale, dark-gray to black, carbonaceous, silty..eceseeass seaesnases 0 3.5
(282 6.5)
80‘ Coal, bright, flaky .............. LRI R R N B I R S R A I I 2 809 05 8000 O 1‘5
(282 8)
8l. Sandstone, brownish-black, carbonaceous, very fine to
fine~-grained, contains 40 percent quartz, 10 perceant
dark-gray shale laminae in basal 1 ft 2 in., abundant
rootlets, few high-angle quartz-filled fractures,
faintly bedded; base sharp and undulatoryssseseeceasases oo e 4 3
(286 11)
82. Shale, black, very carbonaceous, abundant slickensided
surfaces; base very irregulare.csseeceseces eecsssearasaaneean craoae 1 2
(288 1)



Unit Thickness
Number Description (Depth)
ft ‘in.
83. Sandstone, dark-gray, carbonaceous, contains 40 percent
quartz, contorted bedding; base Sharpeccceefecescericcscsoaanaanans 0 5
(288 6)
84. Shale, black, very carbonaceous, abundant slickensided
surfaces; base gradeS.sesecaese Ceseasteeea S 0 6
(289 0)
85. Siltstone, dark-gray, carbonaceous, contorted bedding;
base sharp and undulatory...... . O 1 9
(290 9)
86. Shale, black, carbonaceous, abundant slickensided
surfaces; base sharp..cecciaas . e R creeaean e 0 4
(291 1)
87. Siltstone, dark-gray to black, abundant high-angle
fractures, faintly bedded, slickensided, poor
fissility; base gradeS.ccssececscesccccareabsaaranaans creeaan ecana 1 2
(292 3)
88. Sandstone, dark-gray to black, very fine to| fine-grained,
contains 40 percent quartz, scattered slickensided high-
angle fractures, few quartz— and calcite-fillled fractures,
contorted bedding; base sharpecsccccscacecconans Ceeranana Ceeesaean 3 4
(295 7)
89. Siltstone, dark-gray to black, carbonaceous, abundant
slickensided bedding planes, faintly bedded|; base grades.......... 0 6
(296 1)
90. Shale, black, carbonaceous, abundant fractures and slicken-
sides; base Sharp.tecesiiisiesciiineacenacassasansaannans . e 0 4
(296 5)
91. Sandstone, medium—-dark- to dark-gray, fine—grained, contains
40 percent quartz, 25 percent dark-gray shale and siltstone
laminae, abundant slickensided high-angle fractures, few
quartz-~filled fractures, thin and contorted bedding; base
Sharp and UNEVEN.«.eeeeeoearanscasosssasoacsoesasansss ceesteeneneaa . 9 10
(306 3)
92. Shale, black, carbonaceous, abundant slickensided
bedding planes, evenly bedded, fair fissility; base
grades abruptly.....coueu T ceen vess Q 3
(306 6)
93. Sandstone, medium- to dark-gray, fine-grained, contains
40 percent quartz, 10 percent dark-gray shale laminae, few
few slickensided bedding planes, thin-bedded...cesveececeriicnecens 0 2
(306 8)
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Unit Thickness
Number Description (Depth)

ft in.

94. Shale, dark-gray, contains 40 percent medium-gray fine-
grained sandstone laminae, evenly bedded; base sharp........ ceenae 2 4

95. Shale, dark-gray to black, contains 20 percent light-
gray fine-grained sandstone laminae, abundant slicken-
sided fractures in basal 8 in., evenly bedded, poor
Fi8811itYeeeeeenneeenoeenenoncnsssncnsccnsnsnanncnnssos chtesseenes 1 9

96. Sandstone, light-gray, very fine to fine-grained,
contains 50 percent quartz, abundant high-angle quartz-
filled fractures; base gradeS..cccscecetasccessscnssccnsscns ceennn 5 4

97. Sandstone, medium-gray, fine-grained, contains 40 percent
quartz, 20 percent dark-gray shale laminae, abundant
quartz—filled high-angle fractures, thin and evenly bedded....... . 2 9

98. Shale, dark-gray to black, silty, few quartz~filled
fractures, evenly bedded, poor fissility; bace grades
ADTUPE LY e eeeeseerrocssssesosasososssnosasesscrosssssssosssosnsonss .o 0 7

99. Sandstone, light-gray, fine— to medium—-graii 31, contains
65 percent quartz, 5 percent dark-gray shal. laminae,
massive; base grades..sreeritcrritrerstenenianas tresesesssenaes .. 1 10
(321 3)

100. Sandstone, medium-light-gray, very fine to fine-grained,
contains 45 percent quartz, 20 percent dark-zray shale

laminae, thin-bedded....ceeseeeccereccsesscsssssnesocsanns Ceseneese 1 0
(322 3)
101. Coal, bright, sheared, flakye.eoeeeesoenenn teeesesseesnesetaantons 0 5
(322 8)

102. Underclay, medium-gray, scattered rootlets and root
slickensides; base gradesS..s.eeeecescscersecssecotsseoonssesssosnncsss 0 8
(323 4)

103. Shale, medium-dark-gray, silty, contains 10 percent
medium-light-gray siltstone and very fine grained
sandstone laminae, abundant plant fragments; base

(326 6)
104. Sandstone, light-gray, fine-grained, micaceous, contains
40 percent quartz, 30 percent dark-gray shale laminae,
bioturbated and few siderite nodules in basal 3 ft 8 in.,
thin-bedded.cev.veonn st e esessseseses st et et sesscarass s s snens st 10 4
(336 10)
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Unit ; Thickness

Number Description ‘ (Depth)
T ft in.
105. Sandstone, medium-light-gray, fine- to medium-grained,
contains 65 percent quartz, few coal and dark-gray
shale laminae from 4 ft to 5 ft below top, few quartz-—
filled high—-angle fractures, thick-bedded to massive........... ... 10 6
(347 4)
106. Shale, medium—-dark-gray, contains 40 percentl light-
gray fine-grained sandstone laminae, evenly bedded;
base sharpeesessoiesesssnnacs teseseerecsernne secissesreser et ane 1 7
(348 11)
107. Sandstone, light-gray, fine-—-grained, micaceous, contains .
60 percent quartz, massive; base sharp....cdeveccecncnnss seesaan 1 11
(350 10)
108. Shale, dark-gray, finely micaceous, containg 15 percent
light-gray fine-grained sandstone laminae and beds up
to 2 in. thick, evenly bedded, fissile....vdes... veveas seeesarenne 3 7
(354 5)
109. Sandstone, medium-light-gray, very fine to fine-grained,
contains 50 percent quartz, few high-angle quartz-
filled fractures, abundant siderite clasts in basal 1 in.,
thick-bedded to massive....eceevveeenn sesenede s eseessssaseesaserans 2 10
(357 3)
110. Shale, medium—-dark- to dark—-gray, contains 30 percent
medium—-gray siltstone laminae, evenly bedded; base sharp........ . 2 1
(359 4)
111. Sandstone, light-gray, very fine to fine-grained, contains
50 percent quartz; base sharp......... e ceaee 0 9
(360 1)
112. Shale, medium-dark- to dark-gray, contains 10 percent
medium—-gray siltstone laminae, slightly burxowed, evenly
bedded..oeesosereosososnces chessesssaseaanad ceseses Cesessesesnaaan 1 0
(361 1)
113. Sandstone, medium-light-gray, very fine to fiine-grained,
micaceous, contains 50 percent quartz, few quartz—-filled
fractures; base SharpPecctscesosetosoaosessodsscoassssssssoasssnnas 1 0
(362 1)
114. Shale, dark-gray, contains 40 percent medium-light-gray
siltstone and very fine grained sandstone laminae,
evenly bedded; base sharpeeseccescs. teacensdoassnee cessecsssans oo 2 4
(364 5)
115. Sandstone, medium-light-gray, very fine to fine-grained,
micaceous, contains 50 percent quartz, few high-—angle
quartz—-filled fractures, thin- to thick-bedded.......cevevevevon... 4 3
6 (368 8)
8




Unit Thickness
Number Description (Depth)

ft in.

116. Sandstone, medium-light-gray, fine- to medium-grained,

contains 50 percent quartz, massive; base Sharpecccicescssceacecaces 2 7
(371 3)

117. Sandstone, light- to medium-gray, fine- to medium-grained,
contains 50-80 percent quartz, scattered siderite and
dark-gray shale clasts 8 ft 3 in. below top and in basal
2 in., few slickensided bedding planes and high-angle
fractures, thin- to thick-bedded; base gradesS...eeeeeveerecensnnns 8 4
(379 7)

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

fine-grained, contains 60-80 percent quartz, few coal

laminae from 1 ft to 1 ft 2 in. below top, few

scattered medium-gray siltstone laminae, few slicken-

sided surfaces and high-angle fractures; abundant

coal laminae and clasts and few siderite clasts in

basal 9 in., thick-bedded; base sharpeccecececccccesecccecsesececes 13 0
(392 7)

119. Sandstone, medium-g—ay, very fine grained, contains 40 per-
cent quartz, 25 per-ent medium-dark—gray silty shale laminae;
few slickensided sv ‘faces, low- to high-angle quartz-filled
fractures and fract res showing lateral displacement; cross-
laminated, thin anc ienticularly bedded.seeeceeeecirecaceiacnnnenas 6 9
(399 4)

120. Sandstone, medium-light—- to medium-gray, very fine grained,
contains 60 percent quartz, 5 percent medium-dark-gray silt-
stone laminae, abundant quartz granules in basal 1 in., few
quartz-filled verticel fractures, thin and evenly bedded;
baSe ShATPetssesesoesuacenssosrssescnsnasoncsosnsssosssescssncscssssos 2 5

(401 9)

121. Sandstone, medium-light- to medium-gray, fine- to medium—
grained, contains 50 percent quartz, 10 percent dark-
gray shale laminae and beds up to 1.5 in. thick, thin-
to thick-bedded; base sharpee.ieseeeeeeeecetarerenesrassnssnsesess 11 7
(413 4)

122. Conglomerate, medium-gray, contains abundant medium-
dark-gray well rounded shale clasts up to 2 in. in
diameter, few small siderite clasts, few quartz
granules at base, fine- to medium~grained sandstone
matrix; base sharp.cseeoveravennaan e iereicenasaneaas Cerr et iens 0 9

123. Sandstone, medium-light- to medium-gray, very fine to fine-
grained, contains 50 percent quartz, 15 percent medium-dark-
gray shale laminae, abundant quartz granules from 1.5 in to
2.5 in. below top, bioturbated, thin-bedded; base grades.......... 2 5
(416 6)
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Unit Thickness
Number Description (Depth)
ft in.
124. Shale, medium- to medium-dark-gray, scattered pyrite nodules
up to 0.25 in. in diameter, fissile; base grades...c.ceeeeesessees 11 10
| (428 4)
125. Sandstone, medium-gray, very fine grained, slightly micaceous,
contains 40 percent quartz, large siderite clast 1 ft 4 in.
below top, bioturbated; base Sharp.cececeeeelesesenescesesencnoscans 2 8
(431 0)
126. Sandstone, medium-light- to medium—-gray, very fine to
fine-grained, contains 50 percent quartz, abundant quartz
granules 1 ft below top and in basal 2 in., few dark-gray
shale clasts in basal 2 in., few high-angle quartz~filled
fractures at 7 in. and 1 ft 8 in. below top, normally
graded; base grades abruptly.ceeceeccesses S 4 1
(435 1)
127. Sandstone, medium-gray, fine— to medium—-grained, contains
50 percent quartz; abundant quartz granules,| siderite,
and dark-gray shale clasts in basal 2 in.; normally graded........ 0 9
(435 10)
128. Sandstone, medium-gray, fine- to medium-grained, contains
50 percent quartz, 5 percent medium-dark-gray shale laminae
and beds, few small well rounded dark-gray shale clasts in
basal 2 in., cross-laminated in part, thin- [to thick-
bedded; base sharp........ Cheeesseseassernialscesasesaraerne e 4 7
(440 5)
129. Sandstone, medium—-gray, fine-grained, micaceous, contains
50 percent quartz, few coal laminae 4 ft 6 in. above base;
scattered pyrite, siderite and dark-gray shale clasts in
basal 2 ft 6 in.; few high-angle quartz-filled fractures
6 ft 10 in. below top, thin—- to thick-bedded....c.eveereernvecenes 18 7
(459 0)

BOTTOM OF HOL
TOTAL DEPTH 459

88

ft




GEOPHYSICAL LOG
Corehole: V-2 Date: "12/06/82  State: Virginia County: Montgomery
Quadrangle: McDonalds Mill, Va. Latitude: 37°18'17"N Longitude: 80°19'30"W
Altitude: 2,048 ft Logged Depth: 430 ft Drilled Depth: 459 ft
Logging Speed: 20 ft/min (SP 30 ft/min) Natural Gamma Time Constant: 1

High Resolution Density Time Constant: 1
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V-2 continued
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DETAIL LOG
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Corehole V-3
Location: Pulaski County; Pulaski, Va., 7.5 minute quadrangle; approximately 0.8
mi northeast of Pulaski-Wythe County line, between East Fork and Cricket
Hollow, near Caseknife Ridge. Accessible by Forest Service road ex-
tending north from State Route 610.
Coordinates: Latitude 37°00'40"N  Longitude 80°51'10"W
Altitude: 2,460 ft Drilled depth: 790 ft

Dip of strata: Decreases from 40° to 10° at a depth of 200 ft, abruptly increases
to 60° and then decreases to nearly horizontal at base of corehole.

Date drilled: October 27, 1982 to November 15, 1982

Core description: K.J. Englund, J.0. Maberry II, P.C. Lyons, J.F. Windolph, Jr.,
J.C. Weber, and R.E. Thomas

Unit Thickness
Number Description (Depth)
ft in.

LOWER MISSISSIPPIAN SERIES
Price Formation

1. Soil and weathered rock (casing set - no core recovered)..... ... l& 0
(14 0)

2. Sandstone, medium-gray, weathered light-brownish-gray,
very fine to fine-grained, finely micaceous, contains
45 percent quartz, few medium-gray silty shale laminae
and beds up to 1 in. thick, thin and contorted bedding;

DASE ShATPe vt teereeeeensestonaooseasosesossesosascsossasscsannennsonns 2 2
(16 2)

3. Siltstone, medium-gray, micaceous, contains few light-
gray very fine-grained sandstone laminae and beds,

few medium-gray shale clasts, thin-bedded..eseeeerriecieeceocsosans 2 9
(18 11)

4. Sandstone, medium~-gray, weathered light-brownish-gray,
very fine grained, contains 45 percent quartz, few
medium-gray siltstone laminae and beds at base, few

siderite clasts, thin-bedded. . teetveirneetionressesosacasssssneonse 4 10
(23 9)

5. Sandstone, wmedium-gray, weathered light-brownish-gray,
fine- to medium~grained, contains 50 percent quartz,

few slickensided surfaces, thin-bedded....cecvivinriecvecevonnnnns 3 4
27 1)

6. Siltstone, medium-dark-gray, argillaceous in part, contains
few light-gray very fine grained sandstone laminae and beds
up to 0.5 in. thick, few dark-gray shale laminae at base, faw
small-gscale faults, burrowed, cross-laminated, thin-bedded........ 2 4
(29 5)
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Thickness

Unit
Number Description (Depth)
ft in.
7. Sandstone, medium-light-gray, weathered light-brownish-gray,
very fine grained, contains 50 percent quartz, few high-
angle fractures; base SharDecccscescccccscsobosssnsnsasasasssassss 0 6
(29 11)
8. Siltstone, medium-light- to medium-gray, contains 20 percent
light-gray very fine ftained sandstone laminae, few dark-
gray shale laminae, burrowed, thin and unevenly bedded..ccesee.cse. 4 10
(34 9)
9. Sandstone, medium-light- to medium-gray, very fine grained,
silty, contains 40 percent quartz, few dark-gray carbona-
ceous shale laminae; base Sharpe.cecesecccsofpoceccsocncsccncsonans 0 6
(35 3)
10. Siltstone, medium— to medium-dark-gray, contains few dark-
gray shale and medium-light-gray very fine grained sand-
stone laminae, burrowed, thin and unevenly bedded...cccccceeccnanes 2 2
(37 5)
11. Sandstone, medium-gray, very fine grained, finely micaceous,
contains 40 percent quartz, abundant dark-gray shale and
medium-light-gray siltstone laminae from 11 in. to 1 ft 6 in.
below top, few pyrite clasts, thin and unevenly bedded....... caaae 1 10
(39 3)
12. Sandstone, medium-light-gray, fine- to medium-grained,
pyritic at base, contains 45 percent quartz, few white
quartz granules and pebbles up to 0.25 in. in diameter,
normally graded, thin and unevenly bedded..«fveverscrseicacenosasssn 1 4
(40 7)
13. Sandstone, medium-light-gray, very fine grained, silty,
contains 45 percent quartz, few dark-gray shale clasts
up to 1.5 in. in diameter, slightly burrowed, thin and
unevenly bedded.......... Ceeeserasseesssesaslbeasesstnsssaaseannsen 4 5
(45 0)
14. Sandstone, medium-light-gray, very fine to fine-grained,
contains 40 percent quartz, scattered dark-gray shale
laminae and beds up to 0.75 in. thick, few white quartz
granules, fractured; base grades..... cesass T 2 0
(47 0)
15. Siltstone, medium- to medium—-dark-gray, argillaceous at
base, contains few dark-gray shale and light-gray sand-
stone laminae, few small-scale faults, few slickensided
surfaces, Slightly DULTOWEd.«ceereeeroeonasassesscaccasanasasns eee 1 7
| (48 7)
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Unit Thickness
Number - Description (Depth)

ft in.

16. Sandstone, light- to medium-light-gray, fine-grained, contains
45 percent quartz, few medium-gray siltstone laminae, slightly

burrowed, thin-bedded.:ceeeevertorstossssseerssosossosssossasnsessosnson 1 3
(49 10)

17. Sandstone, medium~gray, very fine to fine-grained, contains
45 percent quartz, few dark-gray shale laminae and beds,

bioturbated..l'..I...lO'..Q.QOlQlD.QQOOIQQ".Q.Q.QCQ.Q ........... 2 3
(52 1)

18. Sandstone, medium- to medium-brownish-gray, very fine to
fine-grained, contains 45 percent quartz, few dark-gray
shale laminae in top 8 in., few quartz-filled fractures....ceeeec.. 2 0
(54 1

19. Siltstone, medium-gray, argillaceous at base, contains few
medium—-light-gray medium-grained sandstone beds in top
3 in., few dark-gray shale laminae, few high-angle fractures,
bioturbated in part, thin-bedded...... . ceieeeeenincrececoncsoncnns 6 0]
(60 1)

20. Sandstone, medium-gray, very fine grained, micaceous, con-
tains 40 percent quartz, scattered dz k-gray shale laminae,

thin and unevenly bedded..... cesenne. Seeseiasestesassass s aasanan 2 0
(62 1)

21. Siltstone, medium- to dark-gray, con: .ns few dark-gray
shale and light-gray fine-grained sandstone laminae, bio-
turbated in part, thin and unevenly bedded...ceeieencevereraananss 2 0
(64 1)

22. Sandstone, medium-light-gray, weathered dark-yellowish-gray,
fine- to medium-grained, contains 45 percent quartz, few
QUATEZ ErANULES e e teensoassecessoesoereocssoosososassosoosoanososnso 3 6

(67 7)

23. Siltstone, medium-gray, contains scattered light-gray fine-
grained sandstone laminae, few pyrite nodules, slightly

burrowed, unevenly bedded.......... tereesseesecns tesesssseesrennne 1 8
(69 3)
24. Shale, dark-gray, carbonaceous, pyritic, few rootlets,
fractured, faintly bedded, fissile; base grades...eesecoees ceesean 1 6
(70 9)

25. Siltstone, medium-light- to medium-gray, contains abundant
light—-gray very fine grained sandstone and dark-gray shale

laminae, bioturbated...... ceatsrensssescsessstsassannanan ceresane . 6 11
(77 8)
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Unit Thickness
Number Description (Depth)
ft in.
26. Siltstone, medium- to dark-gray, argillaceoué, contains few
dark-gray shale laminae and beds up to 0.5 in. thick, few
light-gray very fine grained sandstone laminae, slightly
burrowed, thin and unevenly bedded.ccceeeischiiescencecereoncceens 4 4
(82 0)
27. Shale, dark-gray, carbonaceous, silty, fractured..ccceceeeeceessss 1 0
(83 0)
28. Siltstone, medium-gray, abundant slickensided fractures,
bioturbated, faintly bedded..e..c.. Seseeeccefreestsassestanseenens 3 0
(86 0)
29. Siltstone, medium- to dark-gray, argillaceous, slightly carbo-
naceous, contains few light-gray very fine grained sandstone
laminae, few high-angle slickensided surfaces; base grades....... 10 0
(96 0)
30. Sandstone, medium-light to medium-gray, finer to medium-
grained, contains 55 percent quartz, scattered dark-gray
shale laminae and beds up to 0.25 in. thick,| few coal
laminae and clasts, scattered high-angle slickensided and
quartz-filled fractures, thin- to thick-bedded....cc.coveeessns ves 37 5
(133 5)
31. Sandstone, medium-light- to medium-gray, medium- to coarse-
grained, contains 45 percent quartz, few subangular to well
rounded white quartz pebbles, scattered dark-gray shale
laminae and beds..eeeseeneersorsenacasssnnes Chrereraeaee e e 1 9
(135 2)
32. Sandstone, medium-gray, fine- to coarse-grained, silty,
contains 45 percent quartz, scattered dark-gray carbona-
ceous shale laminae and clasts, few high-angle pyrite-
filled fractuUreS.ceeseecesesecscesnsssassnssaslonanososse cesseseane 1 10
(137 0)
33. Shale, dark-gray, carbonaceous, pyritic, few slickensided
surfacesS.ceeeeeesss e enesane cesseaenns eosdlecsrsrsnsesssenrsnnns . 0 1
‘ (137 1)
34. Sandstone, medium- to medium—-dark-gray, fine- to coarse-
grained, contains 45 percent quartz, scattered invertebrate
fossil fragmentS.ssscesess e 0 8
(137 9)
35. Sandstone, medium-gray, very fine grained, silty, contains
45 percent quartz, 20 percent dark-gray shale laminae, few
high-angle fractures, slightly burrowed, thin and evenly
bedded e e eeseeesenessssascsssssssssssssssonssascssnscasssssasssssnssas 3 2
(140 11)
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Unit Thickness
Number Description (Depth)

ft in.

36. Sandstone, medium-light- to medium-gray, fine- to medium-
grained, contains 45 percent quartz, conglomeratic with
abundant lenses of sandstone pebbles up to 1.25 in. in

diameter, thick-bedded; base sharp.:scceieteeriierieieenecannerencans 1 5
(142 4)

37. Siltstone, medium-dark- to dark-gray, pyritic, contains 40
percent dark-gray shale laminae and beds up to 0.5 in. thick,

thin and evenly bedded. e eeeevntiieronoronossessiossnsnecososnnons 2 6
(144 10)
38. Shale, dark-gray, very carbonaceous, silty, fractured....cceeee... 0 5
(145 3)
39. Shale, dark-gray, carbonacecus, pyritic, contains few
medium—gray Siltstone laminae..-..........-..................-.... O 8
(145 11)
40. Sandstone, me<ium—-gray, very fine grained, silty, contains
40 percent quartz, thin and evenly bedded; base grades.......seee. 1 11
(147 10)

41. Sandstone, me ‘um-gray, medium— to coarse-grained, contains
40 percent qu -tz, abundant well rounded shale and fine- to
medium—graine sandstone pebbles; base gradesceecieieriecsncccanes 0 6
(148 4)

42, Siltstone, medium— to medium-dark-gray, contains 40 percent
dark-gray carbonaceous shale laminae and beds, few medium-
gray very fine grained sandstone laminae and beds, scattered
pyrite nodules, cross-laminated in basal 2 ft 9 in., few

high-angle fractuUreS...cseseceeeccsssssnsossnensnsnsonsnssonenonnns 7 9
(156 1)

43, Sandstone, medium-gray, very fine grained, contains 45 per-
cent quartz, 45 percent dark-gray carbonaceous shale

.
L AMINAE e e st e et senssnsseetossavsssssssssessssesssosesstosonssssssas 2 0

(158 1)

44, Sandstone, medium-gray, very fine grained, contains 45 per-
cent quartz, scattered rounded sandstone pebbles up to 1.25
in. in diameter, few black carbonaceous shale laminae,

contorted bedding; base sSharp.teieieesertervrnesesertevsnsrssononns 0 2
(158 3)

45. Siltstone, dark-gray, pyritic, contains scattered dark-gray
carbonaceous shale laminae and beds, few medium-gray very
fine grained sandstone laminae, thin and evenly bedded........vuun 3 2
(161 5)
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Unit Thickness
Number Description (Depth)

ft in.

46. Sandstone, medium- to medium-light-gray, vedy fine to
fine-grained, contains 45 percent quartz, few dark-gray
to black carbonaceous shale laminae, scattered pyrite
nodules up to 0.5 in. in diameter, scattered pyrite-
filled high-angle fractures, scattered invertebrate fossil

shell fragments, bioturbated, thin and unevenly bedded.:«cceeeessnes 5 7
(167 0)
47. Shale, medium-dark-gray, evenly bedded, poor fissility;
base Sharpe.cceceeeeccccnsencnsncnens N T ceesevessvosans 0 2
(167 2)

48. Sandstone, medium-light- to medium-gray, fine-grained,
calcareous, contains 40 percent quartz, contorted

bedding; base sharpe.eeeececens S .o 0 5
(167 7)
49. Shale, medium-dark-gray, evenly bedded, fair fissility;
base grades..eeseseoseoaes teenen teescessessdtccstctstnssseasesanse 0 4
(167 11)

50. Sandstone, light- to medium~light-gray, fine-grained,
calcareous, contains 40 percent quartz, few pyrite- and
quartz-filled fractures, few slickensided suyrfaces;

base sharp..‘.....CI...D.I..'0'....0.'0.0..1..Q..D.'......l...'..' O 6
(168 5)

51. Shale, medium-dark-gray, silty, finely micaceous, contains
20 percent medium-gray siltstone laminae, few pyrite-filled
high-angle fractures, bioturbated in part, evenly bedded;

base sharp..cseseeeenceess cesecssecesanssane cessaseannes sessevease 5 6
(173 11)

52. Sandstone, medium-light-gray, fine-grained, contains 40
percent quartz, faintly-bedded; base gradeSi{esceserecescsocooosccss 0 4
(174 3)
53. Siltstone, medium—gray; base gradeS..ceesestsesescscccsccnsnssnnsns 3 7
(177 10)

54. Sandstone, medium-light-gray, very fine grained, silty,
contains 40 percent quartz, abundant subrounded medium-
dark gray shale clasts from 4 ft to 4 ft 4 in. below
top, few angular dark-gray shale clasts in basal 6 in.,

thin- to thick-bedded; base sharp.sceeeecss L e coseccsnssnseansnensan 8 6
(186 4)
55. Shale, medium-dark-gray, contains 20 percent medium-gray
siltstone laminae, evenly bedded......es... beeaons Ceereaean ceeeaa 0 5
(186 9)
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Unit Thickness
Number Description (Depth)

ft in.

56. Sandstone, medium-light-gray, very fine grained, calcareous,
contains 40 percent quartz, abundant medium-dark-gray shale
clasts in top 6 in., few quartz-filled fractures, thick-

bedded to massive; base SharP:csscecccecacccacsosccscsccasssasasassans 2 9

(189 6)

57. Shale, medium-dark-gray, evenly bedded; base gradeS.ceesseecccssss 0 4
(189 10)

58. Sandstone, medium-light- to medium-gray, very fine to
fine-grained, contains 40 percent quartz, abundant

invertebrate fossil fragments; base SharpPecesccecsscccaaoscacsnnas 0 3
(190 1)

59. Siltstone, medium—-gray, contains 15 percent dark-gray shale
beds, few medium-dark-gray shale clasts 1 ft below top,

thin-bedded; base grades.ll......‘........‘III.I...‘IIII“I‘I.‘.I. 1. 9
' (191 10)

60. Sandstone, medium-light-gray, very fine to fine-grained,
contains 40 percent quartz, few pyrite—-filled high-angle

fractures, thick-bedded; base SharPecscccceccscsccssccascoscsocsseas 1 3
(193 1)

61, Shale, dark-gray, carbonaceous, evenly bedded, poor
fissility; base SharPeciceceeterecesecencacsasacsacasessnssancnsans 0 3
(193 4)

62. Sandstone, light- to medium-gray, very fine to fine-grained,
calcareous, contains 40 percent quartz, abundant inverte-
brate fossil fragments in top 5 in., few quartz-filled

fractures; base SharP.ccsessccsssccscesacssosssssssssssccsacsnssaes 15 4
(208 8)

63. Siltstone, light- to medium—-gray, sandy in basal 1 ft, few
quartz- and pyrite-filled slickensided fractures, mostly

thin_bedded; base Sharp...l.l.l...l.....l.‘l..‘.Il....ll.....l‘..‘ 2 O
(210 8)

64. Underclay, medium-gray, silty, very carbonaceous in top
1.5 in., few quartz-filled fractures; base gradeS..csceccccccsaans 0 6
(211 2)

65. Sandstope, light- to medium—-gray, fine-grained, contains 40
percent quartz, abundant quartz-filled fractures, thick-

bedded to massive; base SharP.icececsecesecescsasscavsssasossccsasess 16 6

(227 8)

66. Shale, black, very carbonaceous; base grades..............;....... 0 4
(228 0)
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Unit Thickness
Number Description (Depth)
ft in.
67. Shale, medium—dark-gray, few slickensided fractures,
Contorted beddingl'l.ll.'l'.‘.0."..'l0.‘.'l'l..l.‘..l.lll...'..’. 2 O
(230 0)
68. Sandstone, light- to medium-light-gray, very fine to fine-
grained, contains 40 percent quartz, thick-bedded to
maSSiVe; base Sharpl."l.O'....l..Illl.lll."'l.l..l..l.l.l..".'l 1 3
(231 3)
69. Shale, dark-gray, carbonaceous, contorted bedding; base grades.... 0 5
(231 8)
70. Sandstone, light- to medium=~light-gray, very fine to fine-
grained, contains 40 percent quartz, few dark—-gray shale
laminae and beds 10 in. below top, contorted bedding;
base Sharpu'li'..'.llllllO.l.l.'.OIIIO.l.‘..".l‘....l..l..l..l... 1 8
(233 4)
71. Shale, medium-dark-gray; base gradeS.csesscscscsssssosssssancncens 0 3
(233 7)
72. Sandstone, light- to medium—-light-gray, very fine to fine-
grained, contains 40 percent quartz, scattered quartz-filled
fractures; base SharPisecescescssesccoscnncas/ssarssssncansenssasnsas 3 0
(236 7)
73. Shale, medium—-dark-gray, contains few mediuﬂ-gray silt-
stone laminae 10 in. below top, abundant fractures; base
grades abruptly..eeeecceosssacsaesscanssocesonssssssassacccsnsonns 1 7
(238 2)
74. Conglomerate, medium-light-gray, contains abundant white
quartz granules and pebbles, fine—grained sandstone
matrix; base gradesl'l'..‘..'...'l'.'..l'.'..I'.'I..‘l'..'..'.lll. l 2
(239 4)
75. Sandstone, medium—-gray, very fine to fine-grained, contains
40 percent quartz, silty in top 8 in.; base;sharp................. 1 3
| (240 7)
76. Conglomerate, contains abundant white quartz pebbles mostly
0.5 in. in diameter and well rounded siderite clasts, fine-
grained Sandstone matrix.l..'..'."l'.ll‘.'.IO...'OIDI‘..QI.'.IO.. 1 2
(241 )
77. Shale, dark-gray, silty, contains 20 percent light-gray
siltstone and very fine grained sandstone lamipae, bio-
turbated; base grades’....l‘..lll.'ll."'l'...I.....I..O........‘l 18 8
(260 5)
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Unit Thickness
Number Description (Depth)

ft in.

78. Sandstone, light- to medium—-gray, fine-grained, contains
40 percent quartz, 5 percent dark-gray carbonaceous shale
laminae, few quartz granules in top 8 in., bioturbated,

abundant fractures; base sharpescsieeccseen. sesesrans cesesasssasnes 4 6
(264 11)
79. Shale, medium-dark- to dark-gray, contains 20 percent
medium—-gray siltstone laminae and lenseS.«cestecesscssnns Ceseseseen 1 10
(266 9)

80. Shale, medium-dark- to dark-gray, very silty, contains 10
percent medium—-light-gray siltstone and fine-grained
sandstone laminae, few siderite beds and nodules, evenly
bedded; Silty At DaAS@:eeteereroestssssrsarsossssasaaansanss cesasase 6 0

8l. Sandstone, medium-light to medium-gray, very fine to fine-
grained, contains 45 percent quartz, abundant dark and
light mineral grains, scattered well rounded white quartz
pebbles 2 ft below top, few medium-dark-gray silty shale
laminae in top 5 in., few calcite- and pyrite-filled
fractures, few slickensided surfaces, thick-bedded to
massive; base sharp........ cereasiaennns et eseescenataaonssasasonns 11 0

82. Shale, medium—dark-gray, contains 20 percent medium-light-
gray siltstone and fine-grained sandstone laminae, few
pyrite nodules 11 in. below top, thin and contorted bedding;
DaSE BradeS. ciieeeteresreesearascnonseraocnnncossonanns ceteenaaan 3 4

83. Sandstone, medium-light- to medium-gray, fine- to coarse-
‘grained, contains 55 percent quartz, scattered dark-gray
shale laminae, few dark-gray shale clasts in basal 1 in.,
few quartz- and calcite-filled fractures 4 ft 9 in.
below top, thick-bedded to massive....ciieieeiaacann cheanan ceasenna 8 8

84. Sandstone, medium-light- to medium—-gray, very fine to fine-
grained, silty, contains 45 percent quartz, few dark-gray
shale laminae and beds, few pyrite—-filled high-angle fractures,
thin- to thick-bedded; base sharp and irregular........... ceessnan 1 5
(297 2)

85. Shale, medium—dark- to dark-gray, silty, contains few light-—

gray siltstone and very fine grained sandstone laminae,
poorly bedded; base SharpDeiseecsseossosasossossnsssnsssssssnssansos 0 4
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Unit ‘ Thickness
Number Description (Depth)

ft in.

86. Sandstone, medium-gray, very fine grained, silty, contains

40 percent quartz, abundant dark-gray shale laminae, few

calcite- and quartz—~filled fractures, slightly burrowed,

thin-bedded; base sharp and uneveD.e.iceeecesoeessccccsescessncnses 2 6
(300 0)

87. Siltstone, medium—-light- to medium—-gray, sandy at base,
contains 10 percent dark—-gray shale laminae, burrowed

in top 6 in., thin-bedded; base gradeS..cccevbesescocacescsssasasnne 2 0
(302 0)

|
|
88. Sandstone, medium-light- to medium-gray, fine— to coarse-
grained, silty, contains 40 percent quartz; few pyrite-—,
quartz- and calcite~filled high-angle fractures; thin
and unevenly bedded..seeeseecoceesseescasseabscascscasocassesnocass 0 5
(302 5)

89. Siltstone, medium-gray, contains few dark-gray shale laminae
in top 3 in. and in basal 1 in., few light-gray very fine
grained sandstone laminae, slightly burrowedL thin-bedded;

base sharp and UDEVED. ceeseeesceescsescnnsssioscasssesssessnssessons 0 6

| (302 11)

90. Siltstone, medium~light-gray, mottled light-grayish-brown,
slightly sandy, contains abundant invertebrate fossils,

few small shale clasts; base Sharpeececesccecsrecscecscssscsoncsscce 0 3
(303 2)

91. Shale, medium- to medium—dark-gray, very silty, contains
abundant medium-light-gray siltstone and very fipe grained
sandstone laminae, few siderite nodules 2 ft| below top,

bioturbated in part, unevenly bedded..ciececoestccstsccscsanccannes 3 9
(306 11)

92, Siltstone, medium—-light-gray, contains few medium~ to
medium—dark-gray shale laminae and beds up to 1 in.
thick in top 1 ft 4 in., abundant light-gray very
fine graired sandstone laminae; few pyrite—,| quartz-—
and calcite-filled high-angle fractures; thip-bedded;

base Sharp and uneven......'......I.'......‘1".‘......‘.‘.‘.‘.‘... 3 0
l (309 11)

93. Siltstone, medium— to medium—dark-gray, contains few
dark-gray shale laminae and beds and very fipe grainred
sandstone lamirae, few quartz— and calcite—-filled

fractures, burrowed in part, thin and irregularly bedded.....s..ee 21 11
(331 10)

94, Siltstone, medium~dark— to dark-gray, argillaceous, con~—
tains scattered dark—-gray shale and light-gray very fine
grained sandstone laminae and beds, few fractures and

small-scale slump structures, highly contorted bedding....ceseeeee 37 10
(369 8)
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Unit Thickness
Number Description (Depth)

ft in.

95. Sandstone, medium-gray, fine-grained, silty, contains 40
percent quartz, few medium-dark-gray shale laminae and

beds up to 1 in. thick, thin and unevenly bedded....ccceveevesn N 1 1
(370 9)
96. Shale, medium-dark-gray, silty, contains 50 percent medium—-
gray siltstone laminae, unevenly bedded; base grades....cevceeiees 1 2
(371 11)
97. Sandstone, light-gray, very fine grained, contains 40
percent quartz, thin-bedded; base grades..... Cecceesasasstserennes 0 2
(372 1)

98. Shale, medium-dark-gray, containsa35 pecent light-gray
very fine grained sandstone laminae and beds, bioturbated;

base grades...eu... Cesesenesssassesnens tessesseseasaens ceeseeans .o 0 4
(372 5)
99. Sandstone, light-gray, very fine grained, contains 40
percent quartz, thin-bedded; base sharp....... Cessesesasesanes cees 0 2
(372 7)
100. Shale, medium-dark-gray, contains few medium-gray siltstone
laminae, evenly bedded; base sharpescececececsenss caesrssveves oo 0 2.5
(372 9.5)

101. Sandstone, light-gray, very fine grained, contains 40
percent quartz, 20 percent medium—dark-gray shale laminae
in basal 2 in., burrowed in basal 2 in.; base gradeS..ccseeeess e 0 4.5

102. Shale, medium-dark-gray, contains 40 percent light-gray
siltstone and very fine grained sandstone laminae and
beds, bioturbated, evenly bedded; base grades abruptly.ceeeeceeses 1 4

103. Sandstone, light-gray, very fine grained, contains 40 per-
cent quartz, 10 percent dark-gray shale laminae, bioturbated,
thin—bedded; base Sharp....--........-. ooooo R 5 7

104. Siltstone, medium-light- to medium-gray, contains 10 per-
cent light-gray very fine grained sandstone laminae and
beds, few siderite laminae and beds 1 in. above base,

bioturbated, thin-bedded; base grades.:esiestevrirenaronarens e 2 11
(383 )
105. Sandstone, light-gray, very fine grained, contains 40
percent quartz, thin-bedded; base sharpeseieeeceecesces ceeeesetnnae 0 3.5
(383 3.5)
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Unit Thickress
Number Descriptior L (Depth)
% ft in.
\
106. Siltstore, medium—-light- to medium-gray, coniains 20 percent
light-gray very fire graired sandstone laminae and beds,
bioturbated; base grades.0..'...0....0.0..0. ® 6 0 @& @ 0600 006 0 00 @S s 000 o 7 ll‘s
(391 3)
107, Shale, medium—dark-gray, contains few medium—gray siltstorne
laminae, evenly bedded; base sharpsceecsoscetecccscecssacscccannsa 0 5
(391 8)
108. Sandstore, light-gray, very fire to fine-grained, contairs
40 percent quartz, few dark-gray shale lamirae 2 irn. above
base, few dark-gray shale clasts, thin—-bedded; base grades
abmptly.O......................‘.......‘...D.‘.......‘....O...... O 8
(392 4)
109, Siltstore, medium-light- to medium-gray, bioturbated,
Contorted bEdding........0.......0.‘...0..0.D..0.0‘D...."....‘... O 5
(392 9)
110. Shale, medium-dark-gray, contains 40 percent light-gray very
fine grained sandstone lamirae and beds, evenrly bedded...ccceonces 1 4
(394 1)
111, Sandstone, light-gray, very fine graired, contains 40 percent
quartz, 25 percent medium—dark-gray shale and siltstore
lamirae, bioturbated ir part, thir~bedded; base sharp...ceeesacecss 6 0
(400 1)
112. Shale, medium~dark-gray, very silty, few quartz— and pyrite-
filled high-angle fractures, poor fissility; base sharp.ececececscee 1 7
(401 8)
113. Sandstone, medium—-light-gray, very fine graired, contains
40 percent quartz, thin-bedded; base sharp.c,..ccececcececrccocasas 0 5
(402 1)
114. Shale, medium—-dark-gray, contains 30 percent medium-gray
siltstore and very fine graired sandstone laminae, evenly
bedded; base gradeS..cecsceccccasccccassnacssatossacascscanncsnsessens 6 6
(408 7)
115. Shale, medium—-dark-gray, everly bedded, poor}fissility;
base Sharp........l!........l.l...l.l.......%0.......“......0...' l ll
‘ (410 6)
116. Shale, medium-light- to medium-gray, silty, contains 20
percent light-gray siltstore and very fire graired sand-
stone laminae, few pyrite nodules, few slickernsided
surfaces and quartz-filled high-angle fractures, everly
bedded’ poor fissility‘."D.‘.......‘..0..........'.‘...........‘. 9 8
(420 2)
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Unit Thickness
Number Description (Depth)
ft in.
117. Sandstone, light- to medium-light-gray, very fine to fine-
grained, contains 40 percent quartz, very fractured and
brecciated with abundant quartz-filled fractures, contorted
bedding; base very uneven....... chreeen ceesesecsannnaas cesasan cees 1 10
(422 0)
118. Sandstone, medium-light-gray, very fine grained, contains
40 percent quartz, abundant fractures, brecciated in part..... oo 1 8
(423 8)
119. Shale, medium-gray, silty, contains few medium-light-gray
very fine grained sandstone laminae and beds in basal
6 in., few quartz-filled fractures and slickensided sur-
faces, evenly bedded, contorted and near vertical bedding
in parteceeeeccecans, e 3 11
(427 7)
120. Sandstone, light-gray, very fine to fine-grained, contains
40 percent quartz, 10 percent medium-gray shale and silt-
stone laminae, few quartz-filled fractures, slightly
burrowed, bioturbated from 2 ft to 3 ft 6 in. above base;
base sharp..ceeecevinensens S Caesasesessescennan 8 4
(435 11)
121. Siltstone, medium-light- to medium-gray, contains 20 per-
cent light-gray very fine grained sandstone laminae and
beds, slightly burrowed, thin-bedded; base grades..ce.ceosess cesee 2 9
(438 8)
122. Sandstone, medium-light-gray, very fine grained, contains
40 percent quartz, 30 percent medium-gray siltstone beds,
few quartz-filled fractures, brecciated from 1 ft to 2 ft
above baS@..eerierssssonscasencons ceesetrsartserensr s s nensns s 3 1
(441 9)
123. Siltstone, medium-gray, contains 20 percent light-gray
very fine grained sandstone beds, bioturbated, thin-bedded...... . 2 4
(444 1)
124. Sandstone, medium-light-gray, very fine grained, con-
tains 40 percent quartz, 25 percent medium—-gray siltstone
laminae and beds, few quartz-filled fractures; base grades.:....... 4 4
(448 5)
125. Siltstone, medium— to medium-dark-gray, contains 30 percent
light-gray very fine grained sandstone beds up to 1.5 in.
thick, 10 percent medium—-dark-gray shale laminae and beds,
few quartz-filled fractures and slickensided surfaces,
bioturbated, thin-bedded, poor fissility.ceeeevenseons tesersaseass 5 5
(453 10)
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Unit Thickness
Number Description (Depth)
ft in.
126. Sandstone, medium—-light-gray, very fine grained, contains 40
percent quartz, few quartz-filled fractures at base,
brecciated in part, thin-bedded; base sharp.fececeecececeeees. . . 1 0
(454 10)
127. Shale, medium—-dark-gray, abundant slickensided surfaces;
base grades........ ceerensan A ceeaes ceerens 1 9
(456 7)
128. Sandstone, medium-light-gray, very fine grained, contains
40 percent quartz, 40 percent medium—-dark-gray silty
shale beds, few quartz-filled fractures and slickensided
surfaces, thin-bedded; base sharpeseccceccccfeccecsseccccscrscncnans 7 8
(464 3)
129. Shale, medium-dark-gray, few high-angle slickensided
fractures, poor fissility; base grades..ceceieceeccnccctcencacanns 0 10
(465 1)
130. Sandstone, medium-light-gray, very fine grained, contains
40 percent quartz, 20 percent dark-gray shale laminae and
beds, few slickensided surfaces, few quartz-and pyrite-
filled fractures, thin-bedded; base sharp..cceieecercieseseacanenns 0 4
. (465 5)
131. Shale, medium~dark-gray, silty, contains 20 percent light-
gray very fine grained sandstone laminae and| beds, few
siderite nodules and slickensided surfaces; pase grades...... ceves 9 7
(475 0)
132. Sandstone, medium-light-gray, very fine grained, contains
40 percent quartz, scattered near vertical quartz-filled
fractures and slickensided surfaces, thin-bedded; base grades..... 0 4
(475 4)
133. Shale, medium-dark-gray, contains 10 percent medium-gray
siltstone and very fine grained sandstone laminae, few
high—-angle slickensided fractures, slightly Furrowed,
poor fissility; base grades abruptly.c.cececieeeecsscecannorsnanns 18 3
| (493 7)
134. Sandstone, medium-light-gray, very fine grained, contains
40 percent quartz, thin and contorted bedding; base sharp......... 0 5
i (494 0)
135. Shale, medium-dark-gray, few slickensided bedding plamns,
fiS811 e uteiereeroriacsseeneacssanossnnnnnss Chesesearesrsrreenannn 0 2
(494 2)
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Unit Thickness

Number Description (Depth)
' ft in.

136. Sandstone, medium-light-gray, very fine to fine-grained,
silty, contains 45 percent quartz, 10 percent dark-gray
shale laminae and beds, abundant slickensided fractures,
few quartz-filled fractures, brecciated and bioturbated
in part, thin-bedded.......c.c.. secessssssencassetsanansecssnssons 5 0

137. Shale, medium-dark-gray, contains 20 percent medium-gray
siltstone laminae and beds, few high-angle slickensided
fractures, silty in basal 10 in.; base grades abruptly...ec.c... .. 2 3

138. Sandstone, light- to medium-light-gray, very fine grained,
contains 40 percent quartz, 20 percent medium-dark-gray
shale laminae and beds, scattered quartz-filled fractures
and slickensided surfaces....cevievsscennes cessesenn Cececasenne ‘e 4 3

139. Shale, medium-dark—gray, silty, contains 20 percent medium-
light~-gray very fine grained sandstone laminae and beds,
few quartz-filled fractures, evenly bedded....... tesesesectiseranan 0 4

140. Sandstone, medium-light-gray, Qery fine grained, contains
40 percent quartz, abundant quartz-filled fractures; base

141. Shale, medium-dark-gray, silty, contains 10 percent
medium- to medium-light-gray siltstone and very fine
grained sandstone laminae and beds, few pyrite nodules
and quartz-filled fractures 6 ft below top, few slicken-
sided bedding planes, evenly bedded; base grades........ sesseseess 18 0]

142. Shale, medium-dark-gray, silty, pyritic, contains 25 per-
cent medium~gray very fine grained sandstone beds,
slightly burrowed, contorted bedding; base sharpectecceececeeccssves 0 6

143. Sandstone, medium-light-gray, very fine grained, contains
40 percent quartz, few quartz-filled fractures, thin- to
thick-bedded; base grades abruptly.cevieeereos. taeseeesns vessenenn 3 11
(528 10)

144. Shale, medium-dark-gray, contains 30 percent light-gray
siltstone and very fine grained sandstone laminae and beds,
1.5 in. siderite nodule at base, abundant quartz-filled

fractures, few slickensided bedding planes...... tesesessensnraanse 4 8
(533 6)
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Unit Thickness
Number Description ! (Depth)
ft in.
145. Sandstone, medium-light-gray, very fine grained, contains
40 percent quartz, few medium-dark-gray shale laminae in
basal 1 in., thin-bedded.cceveeeiererncarneclonecscannnenns cevene 0 4
(533 10)
146. Shale, medium-dark-gray, contains 5 percent light-gray
very fine grained sandstone laminae and beds, few quartz-
filled fractures; base grades abruptly.cecercficeceerieconetenancnns 1 2
(535 0)
147. Sandstone, medium-light-gray, very fine grained, con-
tains 40 percent quartz, thin-bedded; base sharpeeeesicesaess. PR 0 3.5
(535 3.5)
148. Shale, medium-dark-gray, contains 25 percent| medium—-gray
siltstone beds, few slickensided bedding planes, poor
fissilityeeeeeeerseeossnnanasnsonnans O cesseecens 2 4.5
(537 8)
149. Sandstone, medium-light-gray, very fine grained, contains
40 percent quartz, 25 percent medium—-dark-gray shale and
siltstone laminae and beds, few quartz-filled fractures;
base ShaArp..ceireeeaeteroressansssonssoacscsossnansnsoans ceeseans . 1 8
(539 4)
150. Shale, medium-dark-gray, silty, contains 25 percent medium-
light-gray siltstone and very fine grained sandstone beds,
slightly burrowed; base gradeS..cceveerecaoafecesoncncnass Cecesenan 1 4
(540 8)
151. Sandstone, medium-light-gray, very fine to fline-grained,
silty, contains 40 percent quartz, 40 percent medium-dark-
gray shale and siltstone laminae, thin-bedded...cceveecieceronsnns 3 4
(544 0)
152. Shale, medium-dark- to dark-gray, contains 25 percent medium-
to medium-dark-gray siltstone beds, scattered quartz-filled
fractures and slickensided surfaces, fair fissility; base sharp... 1 11
(545 11)
153. Siltstone, medium- to medium-dark-gray, sandy at top,
contains abundant quartz-filled fractures and slickensided
surfaces, poor fissility; base grades..... R R R essesas 1 2
(547 1)
154. Siltstone, medium-gray, contains 20 percent medium~dark- to
dark-gray shale laminae, scattered quartz-filled fractures
and slickensided surfaces, bicturbated; base grades........ cecanen 1 1
(548 2)
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Unit Thickness
Number Description (Depth)
' ft in.
155. Siltstone, medium- to medium-dark-gray, silty, contains
scattered medium-dark- to dark-gray shale laminae, few
quartz-filled fractures, brecciated in part, normally
graded, few slickensided surfaces, thin- to thick-bedded;
base gradeS.icereeescrecsescsscccccossscnconnoasns cetesssessenreae 4 5
(552 7
156. Siltstone, medium— to medium-dark-gray, silty, contains
20 percent medium-dark to dark-gray shale beds, few
high-angle quartz-filled fractures, thin- to thick-
bedded; base Sharp..ceeeceecesesscesecssscssssssnsns trecsecsersannnn 4 4
(556 11)
157. Shale, dark-gray, silty at base, abundant slickensided
surfaces, scattered quartz-filled fractures at base,
evenly bedded, very fissile; base sharpecceeeececees ceeesenane ceen 0 8
(557 7
158. Sandstone, medium- to medium-light-gray, very fine to fine-
grained, sparsely micaceous, silty at base, contains 50
percent quartz, 10 percent medium-dark- to dark-gray shale
laminae, few quartz-filled fractures, few slickensided
surfaces; base gradeS.ccceececsscssossocssososrsssssassssssrssnoansss 0 8
(558 3)
159. Shale, medium-dark- to dark-gray, contains scattered
medium-gray very fine grained sandstone laminae and
beds up to 0.25 in. thick, few slickensided surfaces,
fair fissility; base sharp....... Cesteertetaesetanbar e seeeaenns 1 0
(559 3)
160. Siltstone, medium—-dark-gray, contains 40 percent dark-
gray shale beds, scattered quartz-filled fractures, bio-
turbated in top 5 in.; base gradeScecccessescesssssascssnssscncnsans 0 10
(560 1)
161. Siltstone, medium— to medium-dark-gray, micaceous, con-
tains 10 percent medium-dark- to dark-gray shale laminae
and beds, scattered quartz-filled fractures and slicken-
sided surfaces, normally graded, fissile; base grades.e.ieeeeseevss 4 6
‘ (564 7)
162. Siltstone, medium- to medium—-dark-gray, micaceous, sandy
at base, contains 5 percent medium—dark-gray shale laminae,
bioturbated, few slickensided surfaces, thin and unevenly
bedded; base sharpeeieeceecenes tesenane Cetttceretenerersetnanannns 2 5
(567 0)
163. Shale, dark-gray, contains 10 percent medium—- to medium-dark-
gray siltstone laminae; base sharp..... Creesesenenaans Ceeeecenenns 2 6
(569 6)
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Unit Thickness
Number Description | (Depth)
ft in.
164. Siltstone, medium— to medium—dark-gray, sparsely micaceous,
slightly calcareous, contains 5 percent darkrgray shale
laminae, brecciated with abundant calcite~filled fractures
2 ft 3 in. above base, thin-bedded; base uneven........c... ceseees 2 9
(572 3)
165. Breccia, medium— to medium—~dark-gray, contains abundant
angular siltstone and shale fragments and quartz-filled
fractures, vuggy; base uneven....c.eoees. S 0 3
(572 6)
166. Siltstone, medium- to medium—-dark-gray, slightly cal-
careous, contains 5 percent medium—~ to medium—~dark-gray
shale laminae, scattered fractures, few calcite~filled
fractures in basal 6 in.; base gradesS..cceeericeecesccsosnsssssonnns 1 5
(573 11)
167. Breccia, medium—-light—~ to medium-gray, contains abundant
angular to subangular siltstone and shale fragments and
calcite—~filled vugs and fractures; base uneven....ceeoeees teeesens 1 1
(575 0)
168. Siltstone, medium- to medium—-dark-gray, pyritic, sparsely
micaceous, contains 10 percent dark-gray shale laminae and
beds, few slickensided surfaces, thin-bedded); base sharp.......... 2 11
(577 11)
169. Siltstone, medium~light—- to medium-gray, pyritic, micaceous,
contains 10 percent medium—~dark- to dark-gray shale laminae,
fair fissility; base gradeS.ciececeseceoanns Cececeserssaeserrtrrens 5 3
(583 2)
170. Siltstone, medium~light- to medium—-gray, comtains 25 percent
medium—-dark—~ to dark-gray shale beds, bioturbated in part,
thin and unevenly bedded; base gradesS.eeceseiseectsetsvennsconnnns 1 8
(584 10)
171. Siltstone, medium- to medium~dark-gray, finely micaceous,
contains 15 percent medium—~dark- to dark-gray shale laminae
and beds, 5 percent light-gray very fine grained sandstone
laminae and beds up to 0.25 in. thick, slightly burrowed,
thin-bedded; base grades.eecveceresncncnes P 4 5
(589 3)
172. Siltstone, medium-dark-gray, pyritic, finely micaceous, con-
tains 25 percent medium—~dark- to dark-gray shale laminae and
beds, few small-scale slump structures and flaults, few
slickensided surfaces, normally graded in basal 2 ft, bio-
turbated, thin and unevenly bedded; base grades....... . . 3 8
(592 11)
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Unit Thickness
Number Description (Depth)

ft in.

173. Shale, medium-dark-gray, pyritic, contains 25 percent medium-
gray siltstone laminae, few quartz-filled fractures, fissile;

base gradeS.eecceeersrecesecossssccosossscsssosssossarsssnsscanonsss 0 9.5
(593 8.5)
174. Siltstone, medium-gray, finely micaceous, slightly calcareous,
contains 25 percent medium-dark-gray shale laminae and beds,
few high-angle fractures, bioturbated, thin- to thick-bedded,
poor fissility; base SharpPec:eeeeceerarstossesesssrsssesessnancsnsss 1 8.5
(595 5)
175. Shale, dark-gray, contains 40 percent medium-gray siltstone
laminae, few quartz-filled fractures and slickensided sur-
faces, slightly burrowed in basal 3 in., evenly bedded, poor
fissility; base gradesS..ecceescencecscsenconnns sessesses sesseenons 2 7
(598 0)
176. Siltstone, medium- to medium-dark-gray, finely micaceous,
contains 10 percent dark-gray shale laminae, few quartz-
filled low-angle fractures, fissile.soviiosnensnnans sesesesen ceeen 1 2
(599 2)
177. Siltstone, medium- to medium-dark-gray, contains 40 percent
medium-dark—- to dark—-gray shale beds, 10 percent light-gray
very fine grained sandstone laminae and beds in basal 2 in.,
burrowed, thin and unevenly bedded; base grades......c.evo.n. caens 5 10
(605 0)
178. Siltstone, medium— to medium-dark-gray, contains 10 percent
medium-dark-gray shale laminae and beds, few calcite-filled
low-angle fractures; base gradeS....csesssess N 1 5
(606 5)
179. Shale, medium-dark-gray, contains 40 percent medium-gray
siltstone laminae, burrowed, unevenly bedded, poor
fissility; base grades....... Ceasesacssscsessscsensennanesas ceeaas 1 0
(607 5)
180. Siltstone, medium- to medium-dark-gray, contains 20 percent
medium-dark- to dark-gray shale beds, few quartz-filled
low-angle fractures, burrowed, thin- to thick-bedded, fair
fissility; base SharP.ceevecsvecsocssocessscsnoannsnnsss ceesesenens 5 1
(612 6)
181. Shale, medium-dark- to dark-gray, contains 40 percent medium-
light-gray siltstone beds, few slickensided surfaces and
quartz- and calcite-filled low-angle fractures, bioturbated;
base uneven....... cereeanas Cesecesaseseensaenanes et cesseasens 7 5
(619 11)
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182. Siltstone, medium— to medium—dark-gray, slightly carbonaceous,
contains 25 percent medium-dark- to dark-gray shale laminae,
few quartz~filled low-angle fractures, few slickensided sur-
faces, bioturbated, fair fissility; base grades.cceseesvessesocses 3 10
(623 9
183. Shale, medium-dark- to dark-gray, slightly calcareous,
contains 40 percent medium-gray siltstone laminae, few
siderite nodules 3 ft above base, few quartz-filled
fractures, few slickensided surfaces, bioturbated,
evenly bedded, fair fissility; base gradeS.ceceeeecciccecscenscone 9 1
| (632 10)
184. Siltstone, medium~-light- to medium-gray, slightly cal-
careous, contains 3 percent dark-gray shale [laminae and
beds, few pyrite— and quartz-filled fractures, scattered
slickensided surfaces; base grades..eeseeesssocesssossosossensnsns 3 6
(636 4)
185. Shale, medium- to medium—-dark-gray, contains 40 percent
medium-gray siltstone laminae, few quartz- and pyrite-
filled fractures, thin and unevenly bedded; base sharp.e.ccesesssn 3 11
(640 3)
186. Breccia, medium— to medium-light-gray, contains abundant
angular medium-gray siltstone fragments up to 0.5 in. thick,
abundant quartz-filled fractures, few slickensided surfaces;
DASE UNEVEN. et s tssssesosssasssssssasaassssasesssosssssesasasensses 0 10
(641 1)
187. Shale, medium-dark-gray, slightly calcareous, contains 25
percent medium—-gray siltstone laminae, few quartz-— and
pyrite-filled fractures, few slickensided surfaces,
burrowed, unevenly bedded; base uneven.eceedeeevesessssessssanonns 4 3
(645 4)
188. Siltstone, medium-dark—-gray, calcareous, abundant pyrite-
and quartz-filled fractures, brecciated in top 2 in.,
unevenly bedded; base gradeS..ecesscesessscdssssssseesasssesssonns 0 10
(646 2)
|
189. Shale, dark-gray, contains 40 percent mediu@-gray siltstone
laminae, few quartz- and pyrite-filled fractures, burrowed,
unevenly bedded, fair fissility............ﬁ...................... ) 8
(652 10
190. Conglomerate, medium-gray, contains abundant subrounded to
rounded white quartz granules and pebbles up to 0.5 in. in
diameter, fine-grained sandstone matrix, normally graded;
DASE UNEVEIN: s e sesservsasnscssssssossesscsssssdssssesnssoncansansssss 1 2
(654 0)
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ft in.

191. Breccia, medium—-gray, contairs aburndant angular medium—
dark-gray siltstone fragments and well rounded white
quartz pebbles, abundarnt quartz- and calcite-filled

fractures; base UREVED. ceeeveveresssossaasosssacssssssacsssssssosona 0 2
(654 2)

192. Conglomerate, medium-gray, contains scattered well rourded
white quartz pebbles and few medium-gray siltstore clasts
up to I in. ir diameter, fire-graired sandstore matrix;

baSe Sharponlu-ooooococoooc.oocooooooo.oooooooo.ooo.ooooololc.lol. 2 l
(656 3)

193. "Siltstore, medium-dark-gray, firely micaceous, contains
20 percent medium—dark- to dark-gray shale beds, few
quartz—filled fractures, few slickensided surfaces, bio-

turbated, unevenly bedded; base grades..ceeicevscevosevoscvossecsas 4 7
(660 10)

194. Siltstone, medium— to medium-dark-gray, contains 40 percent
dark-gray shale laminae, few slickensided.surfaces, biotur-
bated, unevenly bedded, poor fissility; base sharp and ureven..... 3 9
(664 7)

195. Shale, medium—-dark- to dark-gray contains 5 percernt medium—
to medium—~dark-gray siltstone lamirae and beds, few slicken-
sided surfaces, bioturbated, everly bedded, fair fissility;

base Sharp...........o..................................ao..-..... 18 5
(683 0)

196. Siltstone, medium—-gray, contairs 20 percent medium—dark-gray
shale lamirae, scattered pyrite—filled fractures, unevenly

bedded; base Sharpeeceeeeeeseesccsssccvonsssvsososvossssscsssascscs 5 5
(688 5)

197, Shale, medium—dark— to dark-gray, contains 25 percent
medium-light—- to medium—gray siltstore lamirae and beds,
few pyrite—-filled high—arngle fractures, bioturbated, un-

evenly bedded, poor fissility; base sharpececececcecscccccescscsns 0 10
(689 3)

198, Siltstore, medium-gray, contains scattered medium-dark-gray
shale beds, thirn- to thick-bedded, poor fissility; base
sharp and uneverl....voeu.s e eesesrs e ese s se e e ssssassses s eae s 1 1

(690 4)

199, Siltstore, medium-gray, contairs 30 percent medium—-dark-—gray
shale lamirae and beds, bioturbated, ureverly bedded, poor

fissility; base gradeS..ceeccceseecassoscasosscsscssosscsscsonscsos 0 11
(691 3)
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200. Shale, medium—- to medium-dark-gray, pyritic,| contains 25
percent medium-~gray siltstone beds, few low-angle fractures,
bioturbated, evenly bedded, fair fissility; base gradeS.sceeeeeses 3 7
(694 10)
201. Siltstone, medium-gray, contains 10 percent medium~dark-gray
shale laminae and beds, scattered high—-angle and quartz-
filled fractures; base sharp and uneven.....fseeceasaane Teesaraass 2 3
. (697 1)
202. Shale, medium-dark-gray, contains scattered medium— to
medium-dark-gray siltstone laminae and beds,| few pyritic
slickensided fractures; base gradeS...c.see. R R R PR . 1 3
| (698 4)
203. Siltstone, medium-gray, contains 10 percent medium—-dark-gray
shale laminae and beds, few quartz-filled fractures,
scattered pyritic slickensided surfaces; base sharpes.ecce.. Ceaesens 1 5
(699 9)
204. Shale, medium~-dark-gray, contains 25 percent| medium-gray
siltstone beds, poor fissility; base gradeSe¢fescscccceceencssoanses . 0 9
| (700 6)
205. Siltstone, medium-light- to medium-gray, contains 40
percent medium—-dark-gray shale laminae and beds, few
fractures, thin- to thick-bedded; base gradeS.:...... asanes Cesesres 4 3
(704 9)
206. Shale, medium—-gray, contains 30 percent light-gray very
fine grained sandstone laminae, few dark-gray silty shale
laminae, evenly bedded, poor fissility; base sharpe..... . ceases 14 5
' (719 2)
207. Sandstone, medium-light-gray, very fine to fine-grained,
contains 40 percent quartz, few medium-dark-gray shale
clasts in basal 2 in., thin-bedded; base sharp and undulatory..... 1 2
(720 4)
208. Shale, medium—-gray, contains 20 percent light-gray very
fine grained sandstone laminae and beds, evanly bedded,
poor fissility; base gradesS....cecvveveceicnecencecennanes creearse 1 4
| (721 8)
209. Sandstone, medium—~light—-gray, very fine grained, contains
50 percent quartz, few medium-dark-gray shale clasts; base
ShaATrPesesessonsnsseesens T ceessann 0 8
(722 4)
210. Shale, medium-gray, silty, contains 40 percent light-gray
very fine grained sandstone laminae and beds, slightly
burrowed; base gradeS...sccacecsccacas ceeees oo ceeassesasererese 3 8
! (726 0)



Urnit Thickness
Number Description (Depth)

ft in.

211, Sandstone, medium-light-gray, very fire grained, silty, con-—

tains 40 percent quartz, thir-bedded; base sharp..cecececesecesens 0 5

(726 5)

212. Shale, mediu.m_gray, Silty, evenly bedded.............-.-.-..--.... O 7
(727 0)

213. Sandstone, medium-light-gray, mottled grayish-red, very
fire graired, contains 40 percent quartz, thin- to
thick-bedded; base gradeS.cceeesesecsscosncessssvonsansssssnsscssannns 6 9
(733 9)

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

Sharp..0...'.i..l..'.Ol..0.0la.alt.tl‘...l.ll‘.t.l"l...l.t.l.l... O 3

(734 0)
215, Sandstone, medium-light-gray, very fire graired, contairns
40 percent quartz’ thick_bedded'.'."..'...'.....I......'.'..'l.'. O 8
(734 8)
216. Shale, medium—dark-gray, contains 30 percent light-gray very
fipe grained sandstore lamirnae and beds, evenly bedded,
fissile; base Sharp...'.'.‘......I'........'....'.'.'.'...l.’...'. l 3
(735 11)
217. Sandstone, medium-light-gray, mottled grayish-red, very fine
grained, silty, contains 40 percent quartz, few calcite-
filled vertical fractures from 6 ir., to 1 ft 9 in. below
top, thin_ to thick-bedded...'....C.......".....‘.I' ..... * 90 o0 e 12 4
(748 3)
218. Sandstone, medium-gray, mottled grayish-red, very fine
grained, contains 40 percent quartz, abundant medium—dark-
gray shale and medium-gray sandstone clasts; base gradeS:ceeescces 0 8
(748 11)
219, Sandstone, medium-gray, very fire graired, silty, pyritic,
contains 40 percent quartz, few slickensided surfaces;
base gradesl"l'.'...'....’.."‘.'...‘....'.....'.'....Q.....'.... 1 5
(750 4)
220. Sandstone, medium—-light-gray, mottled grayish-red, very fine
grained, contairs 40 percent quartz, aburndant invertebrate
fossils; base ZradeS.sesesscecsscasssssesassvocssaseoncassassaonss 1 8
(752 0)
221. Sandstone, medium—-light-gray, mottled grayish-red, very fine
grained, contains 40 percepnt quartz, scattered invertebrate
fossil fragments; base ShaArPeccecccesescvocsrsosrsnasnssasssasoscssne 2 2
(754 2)
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Unit Thickness
Number Description } (Depth)

! ft in.

222. Shale, medium—-dark-gray, pyritic, evenly bed#ed fissile;
base grades..... eesieeens cevesctenn O cecesnnas teene 0 8
| (754 10)

223. Sandstone, medium-light-gray, mottled grayish-red, very
fine grained, silty, contains 40 percent quartz, scattered

medium-gray shale laminae and beds in top 8 in.; base sharp....... 6 2

(761 0)

224. Shale, medium-dark-gray, evenly bedded, fissile; base grades...... 0 5
(761 5)

225. Siltstone, medium-gray, mottled grayish-red, few medium-
dark-gray shale clasts 7 ft below top, few pyrite- and
quartz-filled fractures 3 ft 4 in. below top, thin-bedded,
fair to poor fissility; base grades....cccicienncieeen. tesecssesana 12 8

226. Shale, medium—-dark-gray, very silty, contains 25 percent
light-gray very fine grained sandstone beds,|abundant
dark-gray shale clasts in top l.5 in..cccesearenanan.. ceeranses oo 5 8

227. Siltstone, medium-light-gray, contains 25 percent light-gray
very fine grained sandstone laminae and beds, few high-angle

fractures at base, thin-bedded; base sharp.cs.eececiecieencancns .. 2 4
(782 1)
228. Shale, dark-gray, carbonaceous, silty in basal 2 in.,
evenly bedded; base grades abruptly.cesesceesecacsansess teesaeenns 0 8
(782 9)

229. Sandstone, medium-light-gray, very fine grained, contains
40 percent quartz, abundant angular dark-gray shale clasts;

base SharpPeceeeeeeececessessssasssonacsons Ceehsesenene ceasases ceees 1 0
(783 9)

230. Siltstone, medium-gray, mottled grayish-red,| few slickensided
surfaces; base sharp and uneven.... et eeciosnncsocnns teseesrens 2 11
(786 8)

!

231. Shale, medium-gray, few slickensided surfaces, poor fissility..... 0 2
i (786 10)
232. Siltstone, medium-gray, mottled grayish-vred; base grades.......... 0 5
(787 3)
233. Shale, medium-gray, silty, few fractures, evenly bedded........... 0 7
(787 10)
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Unit Thickness
Number Description (Depth)
ft in.
234, Sandstone, light-brownish-gray, mottled moderate-reddish-
brown, very fine to fine-grained, silty, pyritic, contains
45 percent quartz, few quartz—-filled fractures, few
slickensided surfaces, thin- to thick-bedded.......... . 2 2
(790 0)

BOTTOM OF HOLE

TOTAL DEPTH
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790 ft



GEOPHYSICAL LOG

Corehole: V-3 Date: 11/16/82 State: Virginia County: Pulaski
Quadrangle: Pulaski, Va. Latitude: 37°00'40"N1 Longitude: 80°51'10"W
Altitude: 2,460 ft Logged Depth: 780 ft Drilled Depth: 790 ft
Logging Speed: 20 ft/min (SP not run) Natural Gamma Time Constant: 1
High Resolution Density Time Constant: 1
~~
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V-3 continued
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V-3 continued
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Locati

Corehole V-4

on: Smyth County; Chatham Hill, Va., 7.5 minute quadrangle; on Baker
Branch about 0.8 mi northeast of State Route 42. Accessible by
State Route 623 and Forest Service road 61l4.

Coordinates: Latitude 36°58'38"N  Longitude 81°30'07"W

Altitude: 2,240 ft Drilled depth: 868 ft

Dip of

Date d

Core d

strata: Ranges from 30° to 45° in top 300 ft, increasing to 70° at a
depth of 450 ft, and decreases to nearly horizontal at base
of corehole.

rilled: October 19, 1982 to November 5, 1982

escription: J.F. Windolph, Jr., K.J. Englund, J.0. Maberry II, R.E. Thomas,

and J.C. Weber

Unit Thickness
Number Description (Depth)
ft in.
LOWER MISSISSIPPIAN SERIES
Price Formation
1. Soil and weathered rock (casing set - no core recovered).ceeceeesvs 5 0
(5 0)
2. Sandstone, medium-light-gray, medium-grained, contains 45 percent
quartz, few moderate-reddish-brown shale fragments in basal
6 in., abundant feldspar grains, weathered along fractures,
thick-bedded...eeeeeeesersecesosrecosesssosssnosssscassnssssossosss 2 9
(7 9)
3. Sandstone, medium-gray, very fine grained, contains 45 percent
quartz, abundant angular to subrounded brownish-gray shale
fragments, few dark-gray carbonaceous shale laminae, few
slickensided surfaces, thin-bedded; base sharp..c.ececerceccerecss 4 2
(11 11)
4. Sandstone, medium-light-gray, fine- to medium-grained, contains
45 percent quartz, few dark-gray shale laminae, thick-bedded...... 5 1
B (17 0)
5. Coal, impure; contains bright attritus, pyrite, and medium-
gray silty shale 1amina@..+svseeoeeroteeaeesosssssersessansanssnsos 0 8
(17 8)
6. Sandstone, medium-light-gray, fine-grained, contains 45 percent
quartz, abundant dark-gray carbonaceous shale laminae, few
pyritic coal laminae, fractured..c.c.sveieieereeseeoesscsssnsnnonas 0 3
(17 11)
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Unit Thickness
Number Description (Depth)
ft in.
7. Sandstone, medium-light-gray, medium- to coarse-grained,
contains 45 percent quartz, abundant coal and medium—dark-—
gray shale fragmentsS.s.eeeeeseseresornssronchoserssnsssssascnnsansns 0 2
(18 1)

10.

11.

12.

13.

14.

15.

16.

Shale, medium- to medium-dark-gray, silty, s
contains scattered light-gray siltstone and
sandstone laminae, few slickensided surfaces

Siltstone, medium-gray, sandy, contains few
laminae and slickensided surfaces, thin and

Shale, medium—- to medium-dark-gray, carbonac
silty few high—angle small-scale faults, eve

Siltstone, medium-gray, contains abundant me
coarse—grained sandstone laminae, few dark-g
quartz—- and pyrite-filled fractures and vigs
thin and contorted bedding....eciovuvess.

Sandstone, medium-light- to medium-gray, I1
quartz, 2 in. thick medium-dark-gray sha: b
small-scale faults, scattered high—angle ,ua
in top 2 ft, thin and contorted bedded; base

Siltstone, medium—-gray, argillaceous at base
dark—-gray shale laminae and beds, thin-bedde

Shale, medium- to medium—-dark-gray, pyritic,
contains scattered medium—-gray siltstone and
laminae, few slickensided surfaces and small

Shale, medium—-dark-gray, carbonaceous, sligh
bedded.cevevneeens

© e s 9 v e e s a0 e e e ese s

Sandstone, medium—-light—-gray, fine— to mediu
45 percent quartz, abundant dark-gray shale

5 in. thick medium—-gray silty shale bed 5 ft
few quartz-filled fractures and vugs, few sm
thick-bedded..cveeevenerann

" e s e s 0 e e s s s e e

126

R SN

lightly carbonaceous,

very fine grained

, evenly bedded....... 2
(20

dark-gray shale
evenly bedded......... 3
(23

eous in part, pyritic,
nly bedded....cccn.... 2
(25

dium-gray fine- to
ray shale laminae, few
, few slickensided surfaces,

Ceeresesaasass 5

(30

® s 20000

ty, contains 45 percent
ed 3 ft below top, few
rtz-filled fractures

grades.cviececsrannes 4
(35

, contains abundant

¢ 1

(36

i carbonaceous in part,
very fine grained sandstone

~scale faults........ 6
(43
tly silty, evenly

Cheseassseetarseaneas 0

(43
m-grained, contains 45
laminae in basal 7 in.,

2 in. below top,
Fll—scale faults,
e B 1

(55

10)

10
10)



Unit Thickness

Number Description (Depth)
ft in.

17. Shale, light-brownish-gray, few root slickensidesS....eevseeieasass 0 2
(55 9)

18. Sandstone, medium-light-gray, medium-grained, contains 45
percent quartz, few quartz- and pyrite—~filled high-angle

fractures, MasSSivVe..cieternoroeteostessonsssssconsossnssssansasoss 2 7

(58 4)

19, Siltstone, medium-gray, faintly bedded....eevvererinvnnrenrnnnssass 0 5
(58 9)

20. Sandstone, medium-light-gray, fine- to medium—grained, contains
45 percent quartz, few high-angle fractures, few small-scale
faults, thick—bedded.. et eeein it ioiiseisoesossassussscsnnsssnans 8 0
(66 9

21. Siltstone, medium—-gray, sandy, pyritic, contains abundant
dark-gray shale beds in basal 4 in., few root slicks,

highly fractured--cq...o-so-oo.-.-c-----t-cotoo-;...ao-ou‘-os.u-ot 4 0
(70 9)
22. Shale, medium-dark-gray, very silty, few pyrite lenses, few
SliCkenSided Surfaces-.........................................'... 3 6
(74 3)

23. Sandstone, medium—- to medium-light-gray, very fine grained,
silty, contains 45 percent quartz; abundant siderite, pyrite
and coal laminae in basal 10 in.; thick-bedded....ccevevineeeennns 6 9
(81 0)

24, Siltstone, medium—-gray, pyritic, contains abundant dark-gray
carbonaceous shale laminae, scattered siderite nodules,

highly fractured; base Sharp.c.ceeveterosrerssercnesosssvsssnsssns 0 8
(81 8)
25. Shale, medium-dark- to olive-gray, carbonaceous, scattered
siderite nodules, evenly to poorly bedded.....eicovvieniiniancsnss 7 0
(88 8)
26. Shale, dark-gray to black, very carbonaceous, slightly pyritic,
evgnly‘pgdged..................................................... 0 7
T - - (89 3)
27. Siltstone, medium—-gray, slightly pyritic, contains abundant dark-gray
carbonaceous shale laminae, thin and contorted bedding..sceeeeoes 1 1
(90 4)

28. Shale, medium- to medium-dark-gray, very carbonaceous, contains
scattered coal and dark-gray shale laminae, evenly bedded, fissile;
DASE UNEVEIN:t et eessssvesassossssnnscs Cies e s esest s sersane s en 1 9

(92 1)



Unit Thickness
Number Description (Depth)
ft in.
29. Sandstone, medium-light-gray, very fine- to pedium—grained,
contains 45 percent quartz, scattered dark-gray shale
laminae’ thin-bedded oo 00 00 060000000000 es00s0nses00e00 a0 EEEE "o 2 6
(94 7)
30. Shale, dark-gray to black, very carbonaceous, slightly pyritic,
few slickensided surfaces, fissile..ceeveeerfevennces veresse sesens . 0 5
(95 0)
31. Siltstone, medium~ to medium-dark-gray, thin and unevenly
bedded, fractured....vseetesceesoesesasssosnsjesssasnnnsans cerenn . 0 8
(95 8)
32. Sandstone, medium-light-gray, fine-grained, contains 45 percent
quartz, massive; base sharp.eceieceeaticecieefocennne sessense . 3 0
(98 8)
33. Shale, medium- to medium—dark-gray, slightly carbonaceous,
slightly pyritic, sandy, slightly burrowed, evenly bedded......... 1 4
(100 0)
34. Siltstone, medium~light—- to- medium-gray, pyritic, contains
scattered light—-g:ay fine- to medium-grained sandstone laminae
and beds, abundan. dark-gray shale fragments, thin and unevenly
bedded. veeeerens teresresssetssensioassones B Ceesesearasrene 1 10
! (101 10)
35. Sandstone, medium .ight-gray, very fine to fline-grained,
contains 45 percent quartz, few coal laminae at base....eevsessen. 4 2
(105 0)
36. Sandstone, medium—-zray, fine- to medium-grained, contains 40
percent quartz, abundant coal fragments and |[laminae in top
2 ft and at base, unevenly bedded; base sharp...... cresenas e 3 6
(108 6)
37. Shale, medium- to medium-dark-gray, slightly carbonaceous,
scattered siderite nodules, few rootlets ani plant fragments,
few slickensided surfaces, evenly to poorly beddedee.cveseveevsas. 4 6
(113 0)
38. Siltstone, medium-gray, pyritic, contains few coal laminae,
abundant dark-gray shale fragments, base sharp and uneven......... 1 2
(114 2)
39. Sandstone, medium- t¢ olive-gray, very fine grained, contains
40 percent quartz, abundant coal laminae from 1 ft 9 in. to
2 ft 2 in. below top, few quartz—-filled high-angle fractures,
thick-bedded to masSsSive..seeeceeecesenesonnn thesraseaean ceeereseas 13 2
(127 4)




Unit Thickness
Number Description (Depth)

ft in.

40. Siltstone, medium~ to medium~dark-gray, few quartz and
pyrite~filled fractures, highly fractured......ciieeetitvscrarenns 1 0
(128 4)

41. Sandstone, medium-light-gray, very fine to medium—grained,
slightly pyritic, silty, contains 40 percent quartz, abundant
dark-gray shale laminae and fragments, few quartz~ and calcite-~
filled high-angle fractures, few slickensided surfaces, thick-

bedded tO MASSIiVe e s et eeeoessvessssncosas teseresssrecscreassessasss 55 8
(184 0)
42. Coal, dull to bright attritus, few calcite~filled fractures,
few thick pyrite bands, impUTrE..seeetereaeeeassnconsasncansosnsoss 0 2
(184 2)

43. Sandstone, medium~light-gray, fine—~ to medium—grained, contains
45 percent quartz, 0.25 in. to 0.5 in. thick coal lense 1 ft
below top 0.25 in. thick grayish~red shale fragments 7 ft below
top, abundant contorted coal laminae 3 in. above base; base

SHATDeesssosesesssescsesassoscccannnsnsncnsssoccsssassvesasannssnsss 9 6

(193 8)
44, Shale, very dark gray to black, carbonaceous, pyritic, very
Fi8811@eeeseenenevossensonssansnssossesssessssnossscnnsnssnansnnsocnsa 0 1
(193 9)
45, Shale, dark—gray, slightly burrowed, few high-angle fractures,
evenly bedded...cceeeeniiieiertsreancssoscssscsessassanscsssssascssncns 9 3
(203 0)

46. Shale, medium—dark—- to dark-gray, silty, contains 30 percent medium-
gray sandstone laminae, slightly burrowed, few slickensided

surfaces and contorted bedS..sereeseesoseenssssassanssssssscssosass 18 5
(221 5)
47. Siderite, light~grayish~brown—- to medium~dark-gray, silty,

WeAtheTred . ooeeeeaseosonscocansonssscsssscasssasssessosanscansssss 0 4
(221 9)

48. Siltstone, medium- to medium~dark-gray, sandy, contains scattered
dark-gray shale laminae and lenses, slightly burrowed....cececsues 2 4
_ (224 1)

49. Sandstone, medium=- to medium~dark-gray, very fine grained,
silty, contains 45 percent quartz, 3 in. dark-gray carbonaceous
shale bed with few coal laminae 3 ft 5 in. below top, 0.25 in.
dark-gray shale bed at base, few calcite-filled fractures, few

slump structures, thin-bedded......voveeueiieannns teeesseasennanne 5 4
(229 5)
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Unit Thickness

Number Description B (Depth)
ft in.
50. Siltstone, medium-dark-gray, contains few dark-gray shale
laminae and beds up to 1 in. thick, few slump-structures, highly
Fractured.cescreseessestosesssansssasosssosasosasssssasasasnsse ceees 1 4
(230 9
51. Shale, medium-dark- to dark-gray, carbonaceous, few light-gray
siltstone and very fine grained sandstone laminae and beds,
evenly bedded.cveeeeisiesceescsersesssossoesaloncsosososasansosnanos 1 2
(231 11)
52. Siltstone, medium-dark-gray, contains few dark-gray carbonaceous
shale 1aminae...ocecececscsossosananssasassos/sasesssaonsssossonosesas 0 11
(232 10)
53. Sandstone, medium-light- to medium-gray, very fine grained,
silty, contains 40 percent quartz, few dark—-gray shale laminae.... 1 0
‘ (233 10)
\
54. Siltstone, medium-gray, evenly bedded.......i...................... 0 2
(234 0)
55. Shale, medium-dark-gray, evenly bedded....c.veesvseresnscsnssnnees O 3
: (234 3)
56. Shale, dark-gray, very carbonaceous, contains 0.25 in. black
Shale bed at topcconll. ------------- R EEE ‘..-l ) ° o0 ° . O 2
| (234 5)
57. Siltstone, medium- to medium—-dark-gray, contains 0.25 in.
dark—-gray carbonaceous shale bed 4 in. below top, evenly
beddedsceeevane e ses st eessssestssersssrassecelecssssesrranens s Ceosesnn 0 7
(235 0)
58. Shale, medium- to medium—-dark-gray, slightly carbonaceous, contains
10 percent medium—-dark-gray siltstone laminae, slightly
burrowed, evenly to irregularly bedded..eceqeecrvancones teecesnnen 5 2
(240 2)
59. Shale, medium-dark-gray, silty, abundant siderite nodules
and marine invertebrate foSSilS...eccreeeetdecesansssosananns cesvas 0 8
(240 10)
60. Shale, medium— to medium—-dark-gray, slightly carbonaceous,
evenly bedded:.eveveireoerensoennonoans Ceeoees ceseavsens ceresrerenes 3 7
(244 3)
61. Conglomerate, medium-light to medium-gray, contains abundant rounded
quartz pebbles up to 0.5 in. in diameter...qeeeeiveroncrssaronose .o 0 2
(244 7)
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Unit Thickness
Number Description (Depth)

ft in.

62. Siltstone, medium— to medium—dark-gray, carbonaceous, contains
scattered medium-dark- to dark-gray shale laminae and beds in
basal 3 ft 3 in., few calcite~ and quartz-filled fractures, few
brecciated beds and slump structures, crossbedded, thin and evenly

bedded.....0....'.0...l'........‘.‘DO....l.ll.....l.......0....'... 8 7
(253 2)

63. Siltstone, medium-gray, pyritic, few calcite— and dolomite-filled
vertical fractures, thin and evenly bedded................ Ceseenes 3 6
(256 8)

64. Shale, medium— to medium-dark-gray, very silty, pyritic, contains
few medium—-gray very fine grained sandstone laminae, few coal laminae,
scattered siderite nodules up to 0.5 in. in diameter in basal 4 in.,
few slump structures, scattered calcite~filled high-angle fractures,
slightly burrowed, irregularly bedded.....ceveeiernnnoncnnccnnnnns 3 4
(260 0)

65. Siltstone, medium—-dark-gray, calcareous, pyritic, contains few coal
laminae, abundant marine invertebrate fossils, few slump structures,

irregularly bedded.ceeeeeeesrtessstocnsonsssssssscasssssssssssoanssens 1 5
(261 5)

66. Shale, pyritic, contains 40 percent medium-gray siltstone laminae
and beds, medium-dark-gray, few coal laminae and beds up to
0.25 in. thick, scattered siderite laminae in top 4 in.,
brecciated, contorted bedding..ccsveeeeeerereenenncnssnsssnansssns 1 6
(262 11)

67. Sandstone, medium—-gray, very fine grained, silty, contains 45
percent quartz, few irregular medium-dark-gray shale laminae,
burrowed, unevenly bedded....coeeetseersnncnrocersnssssenensensnnas 0 8
(263 7)

68. Siltstone, medium~-gray, contains scattered medium-dark-gray
shale laminae in top 3 in., burrowed in basal 2 in., irregularly

bedded.......QI‘.........O.....Q.Q.Ql.l...O...lll..l'.........".l O 8
(264 3)

69. Shale, dark-gray, very carbonaceous, some root slickensides,
POOTly bedded e ve e iusoreneaneaesonssoososssoosossssnssssssanssos 0 3
(264 6)

70. Siltstone, medium-gray, contains 45 percent medium-dark-gray
shale laminae and beds, scattered pyrite nodules up to 1.5 in.

in diameter, few calcite-filled fractures, few slump structures... 1 6
(266 0)
71. Shale, dark-gray, very carbonaceous, pyritic, few root
S1ickenSideS. e ccioeersesessnsassetsssssasssasasssssssancnnssansans 0 5
(266 5)
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Unit | Thickness
Number Description (Depth)
ft in.
72. Siltstone, medium-gray, contains few siderite laminae in
basal 10 in., few calcite-filled high-angle fractures, few
slump structures, contorted bedding in basal 10 ineeecececeecccees 2 0
(268 5)
73. Shale, dark-gray, very carbonaceous, contains few medium-gray
siltstone and very fine grained sandstone laminae and beds,
DUrroWed . cveeeeeeeeeveoresescsscosssssssssssoscosssesssssscsesssscssnss O 11
(269 4)
74. Shale, medium—- to medium-dark-gray, dark-gray and carbonaceous
in basal 3 in., contains scattered medium-gray siltstone and very
fine grained sandstone laminae, few dark-gray shale pebbles and
marine invertebrate fossils 11 in. below tOplececccses ceeseans A | 8
(271 0)
75. Siltstone, medium—- to medium—dark-gray, sandy, few calcite-
filled high-angle fractureS.:ciceeeesecescccscccsosscccsccorannnss 2 3
(273 3)
76. Coquina, light-gray, slightly calcareous, contains abundant marine
invertebrate fossil fragmentsS...eecseirecerafsnrenans et enns cesee 0 4
(273 7)
77. Siltstone, medium—gray, contains few dark-gray carbonaceous shale
laminae, thin and evenly bedded...... esaenee Gesssetsseerasessesaan 1 9
(275 4)
78. Shale, medium- to dark-gray, carbonaceous, very silty in basal
3 in., poorly bedded...ccvvevieeririeonacanns P 0 5
(275 9)
79. Siltstone, medium—- to medium-dark-gray, slightly calcareous, contains
scattered dark-gray shale laminae, thin and |evenly bedded, irregularly
bedded in basal 7 iNeeeverecrsesonens Cesane B crseessns 7 3
(283 0)
80. Siltstone, medium— to medium-dark-gray, slightly calcareous
5 in. evenly bedded dark-gray shale bed 3 in. below top, few siderite
nodules at base, abundant marine invertebrate fossil fragments,
burrowed......... . 2 0
(285 0)
8l. Siltstone, medium—- to medium—-dark-gray, slightly calcareous,
contains scattered medium-gray very fine grdined sandstone
laminae and lenses, few medium-dark-gray shale beds up to 1.5
in. thick, burrowed.....cecvevuennnnen cerecrdterecenens et ereenn o 11 0
(296 0)
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Unit Thickness
Number Description (Depth)
ft in.
82. Siltstone, medium- to medium-dark-gray, slightly calcareous,
very sandy in top 6 in., contains 2 in. dark-gray carbonaceous
shale bed 1 ft 5 in. below top, thin and evenly bedded............ 3 8
(299 8)
83. Shale, medium— to medium-dark-gray, few coal and medium—-gray
siltstone laminae, slightly burrowed, evenly bedded...ceceevanvans 4 1
(303 9)
84. Siltstone, medium- to medium-dark-gray, scattered glauconite
laminae and grains, few calcite-filled fractures, scattered
slump structures, few marine invertebrate fossil fragments,
thin and evenly bedded..ceeeiiieneitiieceatatsatenssesaasnscnanans 2 1
(305 10)
85. Shale, medium-dark- to dark-gray, few medium—-gray siltstone
laminae, burrowed, evenly to irregularly bedded, fractured and
broken in basal 1 ft 1 dMecueeeveceeecnceannsesssssasassasannsaasaas 2 1
(307 11)
86. Sandstone, medium-grayish-green to medium-dark-gray, very fine-
to fine-grained, glauconitic, few dark-gray shale laminae, few
calcite-filled high-angle fractures, contains abundant marine
invertebrate fossil fragments from 9 in. to 2 in. above base,
DU TOWEA ¢ o st vosoneoeasocnssnssssessnsansonssossssssassassssssnnssas 1 6
(309 5)
87. Siltstone, medium~ to medium—-dark-gray, slightly calcareous,
contains few dark-gray shale laminae; calcite- quartz- and
dolomite-filled fractures 3 ft 4 in. below top, scattered pyrite
nodules, few slump structures, burrowed, evenly to irregularly
bedded.ceceeecscasscsassssasnasssssssssanssasssasasasssssassssasses 13 0
(322 5)
88. Shale, medium—- to medium-dark-gray, very carbonaceous in top
4 in., contains scattered medium—-gray siltstone and very fine
grained stone laminae, slightly burrowed, evenly to irregular-
1y bedded e eeeeeetanseeeeranseanasooseseasasoansasssssasssnscnannnes 2 0
(324 5)
89. Siltstone, medium— to medium—-dark-gray, contains few medium-gray
very fine grained sandstone laminae and beds, few calcite-filled
high-angle fractures, few slump structures, slightly burrowed,
thin and evenly bedded, base sharp and uneven.......... feress e 7 3
(332 ip)
90. Shale, medium-dark- to dark-gray, calcareous, contains few
medium—-gray siltstone and very fine grained sandstone laminae,
scattered pyrite nodules, abundant marine invertebrate fossil
fragments, few large rounded dark-gray shale fragments,
scattered calcite-filled fractures, bioturbated, evenly to
unevenly bedded..cseeeeiiesrtsserosnssctsssnsssnssssssasnansnsacess 10 4
(342 5)
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Unit Thickness
Number Description (Depth)
ft in.
91. Coquina, medium- to medium-dark-gray, calcareous, contains abundant
marine invertebrate fossil fragments, scattered glauconite
BraiNSeeeeeeernessoeanssesossoscssssososcsosassscosssssnssssssanescssssns O 8
(342 5)
92. Siltstone, medium- to medium—-dark-gray, sandy, calcareous in top
3 in. and in basal 4 ft 6 in., few pyrite nodules 8 ft 6 in. below
top, calcite- and quartz-filled high angle fractures, few slump
Structures, bioturbated, thin and unevenly bedded....veivcveceess. 16 0
(359 1)
93. Shale, dark-gray, very carbonaceous, scattered pyrite nodules,
evenly bedded...cieieeeeeenreconceoscssgocssocssoscsnsnsesssonassnes 0 6
(359 7)
94. Siltstone, medium-to medium-dark-gray, contains scattered dark-
gray shale laminae, glauconitic, brecciated |from 9 ft to 9 ft
3 in. below top, scattered marine invertebrate fossil fragments,
bioturbated from 2 ft to 5 ft below top, thin and evenly bedded... 12 6
: (372 1)
95. Shale, medium- to medium-dark-gray, few medium-gray siltstone
and very fine grained sandstone laminae, few pyrite nodules,
few calcite~filled fractures, bioturbated, evenly to unevenly
bedded s ceeeesesessoersesssssssesososasesssosssssssessescssnssananss 1 4
! (373 5)
96. Siltstone, medium— to medium-dark-gray, evernly bedded....eeeeeeenus 0 8
‘ (374 1)
97. Siltstone, medium- to medium—-dark-gray, contains abundant dark-
gray shale laminae, few pyrite- and calcite—filled high-angle
fractures, few slump structures, bioturbated, convoluted bedding.. 25 0
(399 1)
98. Shale, medium~ to medium~dark-gray, slightly carbonaceous,
contains abundant medium-gray siltstone and very fine grained
sandstone laminae, few pyrite nodules, scattiered slickensided
SUFfaCeS.evsssessassanssssnsssssnsssssesssasssdosssssssssssasnasesssse 13 0
(412 1)
99. Siltstone, medium- to medium~dark-gray, few pyrite- and calcite-
filled fractures, few slump structures, thin and evenly bedded.... 11 0
‘ (423 1)
100. Siltstone, medium- to medium—-dark-gray, sandy, contains few
dark-gray shale laminae, bioturbated.:..sesdesecsccrescccccncsness 2 2
(425 3)
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Unit Thickness
Number Description (Depth)

ft in.

101. Sandstone, medium-light-gray, fine~ to medium-grained, contains
45 percent quartz, few dark-gray shale laminae in top 5 in.,
few calcite~ and dolomite—-filled fractures, bioturbated, thin

and unevenly bedded...coieeevrreereercecsssoosresessosasensososnoas 5 9
(431 0)
102. Siltstone, medium—- to medium—dark-gray, pyritic, few slump
structures and low-angle fractures, bioturbated, poorly bedded.... 9 9
(440 9)

103. Sandstone, medium- to medium-light-gray, very fine grained,
contains 45 percent quartz, few dark-gray shale laminae, few

slump structures, bioturbated, thin and unevenly bedded..c¢.cc.c.. 6 9
(447 6)

104. Siltstone, medium—- to medium—-dark-gray, contains medium-gray
very fine grained sandstone beds 3 ft below top, few calcite-
filled fractures, bioturbatedesceseesesosesseseasescssnsssasosssssnna 7 10
(455 4)

105. Sandstone, medium-light~ to medium~-gray, very fine grained,
contains 40 percent quartz, silty in basal 4 ft 2 in., few
dark-gray carbonaceous shale laminae, bioturbated, thin-

YT 16 1=« S 8 8
(464 0)
106. Coquina, medium—- to medium-dark-gray, contains marine invertebrate
fossil fragments, sandy and glauconitic at base, thin-bedded...... 0 6
(464 6)

107. Shale, medium-dark- to dark-gray, carbonaceous, contains
medium-gray siltstone and very fine grained sandstone laminae,
few pyrite-filled fractures, some brecciation and slump struc-
tures, abundant marine invertebrate fossil fragments 1 ft

below top, bioturbated..ceeeeeeeeececororeeasonsesssesssennsnseseans 2 6

(467 0)

108. Siltstone, medium-gray, sandy, convoluted beddede.ccecvieecerionnes ¢] 3
(467 3)

109. Shale, dark-gray, contains abundant medium=-gray siltstone and
very fine to fine-grained sandstone laminae, few calcite-filled
high-angle fractures, few slump structures, evenly to unevenly

bedded s st irtncroieoesensssacssasesesancnsennanessrenonsserresenns 3 6

(470 9)

110. Shale, dark-gray, silty, pyritic, scattered high—-angle fractures.. 0 9
(471 6)

111. Shale, medium—dark- to dark-gray, very silty, contains scattered
medium~gray siltstone and very fine grained sandstone laminae,
few pyrite nodules, few slump structures, bioturbated, few
slickensided surfacesS..ieeeeeeceoesssssnessssassesasscassossssesse 11 0
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Unit Thickness
Number Description | (Depth)

i ft in.
112. Siltstone, medium-gray, pyritic, contains scattered dark-gray

113.

114,

115,

116.

117.

118.

119.

120.

121.

122.

123.

shale and medium—-light-gray very fine grained sandstone

laminae, few high—angle fractures, thin and

Siltstone, medium-dark- to dark-gray, contai

unevenly bedded....... 3
(486

ns few medium—-gray

very fine grained sandstone laminae, abundant dark—-gray shale

laminae in basal 1 ft 3 in., scattered pyrit

e nodules up to

0.25 in. in diameter, few high-angle slickensided surfaces, few

calcite-filled fractures, bioturbated, thin

and unevenly bedded... 6
(492

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

grained, silty, contains 45 percent quartz,
shale beds and siderite nodules in basal 1 f
filled fractures, burrowed....cesevesssn new

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

abundant dark-gray
t 5 in., few calcite-

® 8 0 v e ac 008 a0 00 esseee e 3

(496

slightly calcareous,

contains 45 percent quartz; base sharp..... O 0
(496

Siltstone, medium-light-gray, contains 20 percent light-gray

very fine grained sandstone laminae, bioturbated; base sharp...... 2
(498

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

quartz, few high—angle fractures; base sharps....c.... ceeennne e 0
(499

Shale, medium—dark-gray, bioturbated, contorted bedding; base

grades ''''' L I I N IR N I INY T T BN Y N Y TR AT BN B B B B L U R K AN B I ) ® ® ¢ ¢ O O O OO st e e s o
(500

Siltstone, medium—-light-gray, contains 30 percent light-gray

very fine grained sandstone laminae, 10 percent dark-gray shale

laminae, bioturbated, contorted beddinge.eeeesseescesescocecnonns . 2

‘ (502

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

40 percent quartz; base sharpeesececs.. e .o 0
(502

Shale, medium-dark-gray, contains 0.5 in. medium-gray siltstomne

bed 2 in. below top, contorted bedding; base grades.....vevivoarsn 0
(503

Siltstone, medium-light-gray, contorted bedding; base grades...... 0
(503

Shale, medium-dark-gray, bioturbated; base sharp......... cesenn 0
(504
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Unit Thickness
Number Description (Depth)

ft in.
124. Siltstone, medium-light-gray, few quartz-filled high-angle

125.

126.

127.

128.

129.

130.

131.

132.

133,

134,

135.

fractures, brecciated from 11 in. to 1 ft 1 in. below top,

bioturbated.ceeeeceeecscncase Gescsesencsnsasens teseresrscanacnnsnn 1
(505

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

percent quartz, bioturbated, base sharpeececeieciieceetecnenccansans 0
(506

Shale, black, very carbonaceous, contains 20 percent coal

1aminae. cceeeeertoatactacncacaca Ceeeesscscscsnsnsansrsnas Cesaaese ‘e 0
(506

Shale, medium-dark-gray, abundant slickensided surfaces, biotur-

bated; base grades.......... cesseseesanse sesecrsrrrastssasnsaren e 0
(507

Sandstone, medium-light-gray, very fine grained, silty, contains
40 percent quartz, 10 percent dark-gray shale laminae, abundant
coal laminae from 1 ft 2 in. to 1 ft 3 in. and 1 ft 7 in. to

1 ft 8 in. below top; base sharpeccecevereecccoesanaas sesensnsesas 3
(510

Shale, medium-dark-gray, contains 20 percent medium-gray

siltstone laminae, bioturbatede.ccececeeecen. Sesesssesancsavscncas 1
(511

Sandstone, medium-light-gray, mottled brownish-gray from 4 in.
to 1 £t above base, very fine grained, silty, calcareous,
contains 40 percent quartz, abundant marine invertebrate fossils

in basal 1 £t 6 dMeecreeeeaeesrnseecsaanaseccassassrsasceaannansosans 3
(515
Shale, medium-dark-gray, contains 10 percent medium-gray siltstone
laminae, bioturbated, contorted bedding; base grades abruptly..... 11
(527
Siltstone, medium-light-gray, abundant marine invertebrate
FOSS118eeeeeeennneneeisseessaesassannnscanassanse etsececnsestenaans 0
(527
Shale, medium-dark-gray, bioturbated; base grades......... cees e 0
(527
Sandstone, medium=-light-gray, very fine- to fine grained,
contains 40 percent quartz; base sharp. c.c.veieeeeerraceccsacaecns 0
(528

Shale, medium-dark-gray, contains 30 percent medium-gray silt-
stone laminae, few calcite~filled high-angle fractures, bio-
turbated; base Sharpe.seeeceriieerittesosenancasscsnnnns seseescanee . 1

10
0)



Unit Thickness
Number Description L (Depth)
T ft in.
i
136. Siltstone, medium-gray, few fractures, faindly bedded; base
Sharp.eeeiereeireteeeecnnrrecnsenns T 1 9
(531 9)
137. Shale, medium-dark-gray, silty, contains 30 percent medium-
gray siltstone laminae, bioturbated; base grades......... cecessnen 2 6
(534 3)
138. Siltstone, medium-light-gray, bioturbated; hase sharp...ee.e.... .. 1 5
(535 8)
139. Coal, dull, ImpUIE.ccecreeceracsosoccccccconsssesconsossssannnnss 0 1
(535 )
140. Shale, medium—dark-gray, abundant root slicKensides; base
grades ..... L] ® 0 0.5 0 0 0 0PSO NSO e eSO e e e S O 0 0 0 2O O S OO PO e SN e l 1
(536 10)
141. Shale, medium-dark-gray, contains 10 percent medium-gray
siltstone laminae, bioturbated; base grades...... veesestesnaans 2 10
(539 8)
142. Sandstone, light- to light-brownish-gray, very fine to fine-
grained, contains 40 percent quartz, contorted bedding in
basal 11 in.; base grades..... ceievenenes codecessecssassssereaseane 6 2
‘ (545 10)
143. Shale, medium~dark-~ to dark-gray, contains 30 percent light-gray
siltstone and very fine grained sandstone, scattered coal laminae
and beds up to 0.25 in. thick; base gradeS.desssesesvncsrecannns .. 6 9
(552 7)
144. Sandstone, light-gray, very fine to fine-grained, contains
40 percent quartz, 10 percent dark-gray shale laminae in top
11 in., abundant marine invertebrate fossil |fragments from 4 in.
to 7 in. below top, thin- to thick-bedded..qececeererereccrocennes 1 10
(554 5)
145. Shale, dark-gray to black, carbonaceous, contains 10 percent
medium-dark-gray siltstone laminae, few slickensided surfaces,
irregularly bedded.ccsceeecescnnas T 1 3
(555 8)
146. Sandstone, light=-gray, very fine to fipne-grdined, silty in top
4 in., contains 40 percent quartz, thin-bedded......ceviviiaenann 1 0
(556 8)
147. Shale, medium— to dark-gray, silty, contains 25 percent light-
gray siltstone and very fine grained sandstone and laminae and
beds, bioturbated; base sharp.secececieieerenrotessnes ceeeans .o 1 3
(557 11)
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Unit Thickness
Number Description (Depth)

ft in.

148. Sandstone, light-gray, very fine grained, contains 40 percent
quartz, contorted bedding; base sharp........ Chessestssessaessnann 0 4.5
(558 3.5)

149. Siltstone, medium— to medium-dark-gray, contains 25 percent
dark-gray shale laminae beds, 15 percent medium-light-gray
very fine grained sandstone laminae and beds, few quartz
granules from 2 ft to 2 ft 6 in. below top, evenly to

irregularly bedded; base gradeSeceesceersrtoessnecrsesnssssocsnnnes 6 3.5
(564 6)
150. Sandstone, medium-light-gray, very fine grained, contains 40
percent quartz, thin-bedded; base grades....... chersassesenesnnanse 0 4
(564 11)
151. Siltstone, medium- to medium-dark-gray, contains 25 percent
medium-dark-gray shale laminae, contorted bedding..cceeeseeces e 0 10
(565 9)

152. Sandstone, light- to light-brownish-gray, very fine grained,
contains 40 percent quartz, abundant siderite clasts up to 0.5

in. in diameter in top 4 in., massive; base sharp...eececesns ceeen 3 8
(569 5)
153. Shale, dark-gray, evenly bedded, fissile; base sharpeeesceeecess .o 0 2
(569 7)

154. Sandstone, light~ to light-brownish-gray, very fine to fine
grained, contains 40 percent quartz, massive; base sharp.......... 2 2
(571 2
155. Shale, dark-gray, evenly bedded, fissile......... ceeesen tesesesanse 0 4
(572 1)

156. Sandstone, light-gray, very fine grained, contains 40 percent
quartz, 25 percent dark-gray shale laminae in top 6 in., thin

to thick"bedded....-...... oooooo s e s s s 00 s 00 S0 00 e s s 020 0P Lo 1 4
(573 5)
157. Shale, black, very carbonaceous, contains few coal laminae,
evenly bedded; base grades....cceeeeeees ceseas s scetseseenoanns 0 5
(573 10)

158. Sandstone, light- to medium-light-gray, very fine to fine-grained,
contains 40 percent quartz, 10 percent dark-gray shale laminae
in top 1 ft 8 in., thin- to thick-bedded; base sharp..cecieeeences 2 7

159. Shale, medium-dark-gray, silty, contains 10 percent light-gray
very fine grained sandstone beds up to 2 in. thick, bioturbated,
fissile; base sharpeeceieeseecencoesesns Ceeseesesscseesann et asas 2 1



Unit Thickness
Number Description (Depth)
’ ft in.
160. Sandstone, light-gray, very fine to fine-grained, contains
40 percent quartz, 25 percent medium— to medium—dark-gray
siltstone and shale laminae, slightly burrowed, thin and
contorted bedding; base grades abruptly.ceediceccccccrenssssccnsos 1 8
(580 2)
161. Sandstone, dark-gray, very fine to fine-grained, contains 40
percent quartz, thin- to thick-bedded; base |[sharpe..cieeeeieceeess 0 10
(581 0)
162. Sandstone, light-gray, very fine to fine-grained, contains 40
percent quartz, 30 percent dark-gray shale and siltstone laminae
and beds"Q".".'."""."0'I"""'.I..'....h....l.l'l......l.. 1 O
(582 0)
163. Sandstone, light-gray, very fine- to fine-grained, contains
40 percent quartz, few high—angle fractures, thin- to thick-
bedded; base Sharpeceeesereccssterosossncsesossasotosnsssssosnsnsssss 1 1
(583 1)
164. Siltstone, medium~ to medium-dark-gray, contlains 20 percent
light-gray very fine grained sandstone laminae and beds up to
2 in. thick, 10 percent dark-gray shale beds; base grades..eee.s.s 3 1
(586 2)
165. Sandstone, light- to medium—gray, very fine |grained, contains
40 percent quartz, thin- to thick-bedded; base sharpee.sseeieiocasn 0 9
(586 11)
166. Shale, dark-gray, contains 25 percent light-gray siltstone
and very fine grained sandstone beds, evenly bedded; base sharp... 0 6
(587 5)
167. Sandstone, light— to light-brownish-gray, very fine to fine-—
grained, contains 40 percent quartz, few dark-gray shale
laminae in top 6 in., thick-bedded to massive; base sharp...e.... 3 1
(590 6)
168. Siltstone, medium— to medium—dark-gray, contains 20 percent dark-
gray shale beds, 10 percent light-gray very |fine grained sandstone
beds, bioturbated in part; base gradeS.:ceecisecsocstoscssarscscnnns 2 1
(592 7)
169. Sandstone, light-gray, very fine to fine-grained, contains 40
percent quartz; base sharpecssievrrsossonenss Cesesausseeresesnnes 0 4
(592 11)
170. Shale, medium—-dark-gray, silty, bioturbated; base gradeS.:ecscseves. 0 3
(593 2)
171. Sandstone, light-gray, very fine to fine-grained, contains 40
percent quartz; base gradesS...cceceiseteccedosrastccccssrrasirnens 0 3
(593 5)
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Unit Thickness
Number Description (Depth)
ft in.
172. Shale, dark-gray, fissile; base Sharp.eeceeeeserevececanonnnassansns 0 4
(593 9)
173. Sandstone, light-gray, very fine to fine-grained, slightly
silty, contains 40 percent quartz; base sharp...ececieeiceeeenonnn 0 10
(594 7
174. Siltstone, medium-gray, contains 20 percent dark-gray shale
laminae, bioturbated in part, contorted bedding; base grades...... 2 1
(596 8)
175. Sandstone, medium-light-gray, very fine grained, silty, contains
40 percent quartz; base sharp....... Ceressresena Ceeeean Cesesseanns 1 5
(598 1)
176. Shale, medium~dark-gray, silty, contains 25 percent medium-gray
siltstone laminae and beds, irregularly bedded; base grades....... 3 3
(601 4)
177. Sandstone, medium-light-gray, very fine grained, silty, contains
40 percent quartz, few quartz-filled fractures, thin bedded....... 6 0
(607 4)
178. Sandstone, brownish-gray, fine- to coarse-grained, contains 40
percent quartz, scattered well rounded quartz granules, few
siderite clasts in basal 2 in., massive; base uneven....esecseeeave 4 3
(612 0)
179. Sandstone, light-gray, fine-grained, contains 40 percent quartz,
25 percent dark-gray shale laminae, slightly burrowed, thin-
bedded..cvvveeecnnnnss Chetesessaasesecrarrasstenaastasananns ceneens 0 4
(612 4)
180. Sandstone, light- to light-brownish-gray, fine- to medium-
grained, contains 40 percent quartz, few medium-gray shale beds,
scattered high-angle fractures, thick-bedded- to massive; base
] 0 - » ieresssneassanss 4 6
(616 10)
181. Shale, medium-dark-gray, fissile; base sharpesiieceevecsccenans cee 0 7
(617 5)
182. Conglomerate, medium-light-gray, contains abundant white
quartz granules and pebbles, fine-grained sandstone matrix,
thin-bedded; base SharP..vesserioveeonsiotesesaiocesnssonsaroscns . 0 8
(618 1)
183. Sandstone, light- to light-brownish-gray, fine grained, contains
40 percent quartz, few medium—dark-gray shale beds at top and
at base, scattered quartz granules and pebbles up to 1l in. in
diameter; base SharP.cceeerseeereesreseeraesorsnoresnsnansanoonnens 0 5
(618 6)



Unit ‘ Thickness
Number Description \ (Depth)
{ ft in.
|
184. Conglomerate, white to brownish-gray, contaiﬁs abundant well
rounded quartz pebbles and siderite nodules up to 0.5 in. in
diameter...coecerioseensacsses seeereeersensaan ceeesens ceeceseesasaas 0 4
(618 10)
185. Sandstone, light-gray fine-~ to medium-grained, contains 55
percent quartz, abundant quartz granules from 2 ft to 2 ft
6 in. below top, thin- to thick-bedded; base| grades........... ceee 7 7
(626 5)
186. Sandstone, white to very light gray, fine- tp medium—-grained,
contains 65 percent quartz, thick-bedded- to| massive....... ceasaas 2 7
(629 0)
187. Siltstone, medium- to medium-dark—-gray, contains 20 percent
medium-gray very fine grained sandstone beds, few quartz-filled
fractures, evenly bedded, lenticularly bedded in part; base
grades..eeevee ceeresreserasssevasrsans L P Ceresesan creeees 11 8
(640 8)
188. Sandstone, medium-gray, fine grained, contains 55 percent quartz,
few quartz-filled fractures, massive, lenticularly bedded in
part; base sharpessceessresescnsscsnasaanss sfevesse Ceetesssreseeans 9 7
(650 3)
189. Sandstone, medium-light-gray, fine grained, micaceous, contains
50 percent quartz, few quartz-filled fractures, thin-bedded;
base grades...... Ceeeriseaneneaas Cereerenees e ceevesarsnnnn .o 1 9
(652 0)
190. Sandstone, light-gray, fine—~ to medium-grained, contains 60
percent quartz, massive; base grades..... cosfesannns veseanss ceenaas 4 10
(656 10)
191. Sandstone, medium-light-gray, fine grained, contains 50 percent
quartz, thin- to thick-bedded; base sharpe..cecvev... cecessnens . 3 3
(660 1
192. Siltstone, medium-gray, contains 10 percent medium-dark-gray
shale laminae, thin-bedded, few contorted beds, fractured;
base SradeS..seieeecesesioncananesennacacnnn eeteesiatianas ceerivnes 4 1
(664 2)
193. Shale, medium—dark-gray, silty; base sharp..‘ ........ ceeanan creseas 0 2
(664 4)
194. Sandstone, light-gray, fine- to medium-grained, contains 60
percent quartz, massive, fractured; base very uneven...eesesssess. 15 0
(679 4)
195. Sandstone, medium-light-gray, medium-grained, contains 60 percent
quartz, massive; base sharp...ceeeiiseeeancdocstaoans Ceerareseseas 12 11
(692 3)




Unit Thickness
Number Description (Depth)

ft in.

196. Sandstone, medium-light- to medium-gray, very fine to fine-
grained, contains 40 percent quartz, 20 percent medium—dark-
gray shale laminae, thin-bedded; base sharpeciceieieniiicenccenaas 5 10

(698 1)
197. Shale, medium—-dark-gray, contains 40 percent light gray siltstone
and very fine grained sandstone laminae, evenly bedded; base
= o T L= - S 1 5
(699 6)
198. Sandstone, medium-light-gray, very fine grained, contains 40
percent quartz, 25 percent medium-dark-gray shale laminae,
thin-bedded; base Sharp.e.cieeeeseeeeneaceessnsosessosssnsssssnosse 9 6
(709 0)
199. Sandstone, medium-~light- to medium-gray, very fine to fine-
grained, silty, contains 45 percent quartz; base gradeS«..cceeoeas 1 2
(710 2)
200. Sandstone, light-gray, fine— to medium-grained, contains 60
percent quartz, massive; base grades....scceeeivessserrcncesssessas 10 3
(720 5)
201. Sandstone, medium-light- to medium-gray, very fine to fine-
grained, contains 45 percent quartz, abundant fractures;
DASE SHAY De s eceroseestasuosssssasssesnsessssssssessnsassssnsnaosnses 4 8
(725 1)
202. Shale, medium-dark-gray, silty, contains 5 percent medium-light-
gray very fine grained sandstone laminae, evenly bedded; base
sharpl.....l.......l........'t't.........l.....'.'tt'ttl..t.t....l O 7
(725 8)
203. Sandstone, medium-light-gray, fine grained, contains 50
percent quartz, 20 percent medium—-dark-gray shale and
SiltStOne laminae’ thin-bedded----............................... 2 0
(727 8)
204. Sandstone, light- to medium-light-gray, fine- to medium-—
grained, contains 55 percent quartz, thick-bedded to massive;
Dase ShArP.eveteeitnseeesssesesssasasosssenssssasnsasnssssssnssanns 2 5
(730 1)
205. Shale, medium—-dark-gray, contains 30 percent light-gray very
fine grained sandstone laminae and beds, slightly burrowed,
evenly bedded; base Sharp.ecceeesseceeerensesssssnscssssssossnsacss 3 5
(733 6)
206. Sandstone, medium-light-gray, fine grained, contains 55 percent
quartz, abundant quartz-filled fractures in basal 3 ft, massive;
base gradesS..eeveeeieeeoeessesasasossnassnaneesoasssnssonsssssnsans 6 3
(739 N
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Unit Thickness
Number Description (Depth)

ft in.
207. Sandstone, very-light-gray, medium-grained, contains 65 percent

208.

209.

210.

211.

212.

213.

214.

215.

216.

217.

218.

219.

quartz, abundant quartz-filled fractures in

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

contains 60 percent quartz, abundant high-an

Shale, medium-dark-gray, evenly bedded, fair
sharp....

L R R I O I I R I I S S R O A L I R I N S I Y S Y

basal 4 ft, massive... 9

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

contains 45 percent quartz, few medium-dark-
in top 8 in. and basal 8 in.; base sharp....

Shale, medium-dark-gray, contains 10 percent
laminae and beds, slightly burrowed, evenly

(748
~ to medium-grained,
gle fractures..eeesose 3
(752
figsility; base
----- . ® o 0000000 T Y 1
(753
gray shale clasts
.............. - . * o 2
(756

medium—~gray siltstone
bedded; base sharp.... 4

(760
Sandstone, medium-gray, fine- to medium-grained, contains 45
percent quartz, few scattered quartz granules; base grades........ 2
! (762
Shale, medium~dark-gray, silty, faintly beddEd, poor fissility;
base gradesS..ceeeceencessosnsnsnss ceesseanee R R RE 0
(763
Sandstone, medium-gray, fine- to medium—grai‘ed, contains 45
percent quartz, few medium-dark-gray shale clasts, scattered
quartz granules; base gradeS..sceceves ceesns cesreranas Ceseencannas 1
(765
Shale, medium-dark-gray, evenly bedded, fissfile; base grades...... 1
(766

Sandstone, medium-light-gray, medium- to coarse-grained, con-
tains 65 percent quartz, abundant well rounded quartz granules
and pebbles up to 0.5 in. in diameter, massive; base grades....... 24

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

50 percent quartz, thin- to thick-bedded; bag

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

Sandstone, medium—-light-gray, fine- to mediu<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>