(1)

~d

1i

15—

569

Lithologic cheractevistics and palynology of Upper
Cretaceous and Tertiary rocks in the Deep Creek Unit well,

Renai Penlnsula, /flaska
RECEIVED c¢alirer

by
MAY 31 9073

W. L. Adkison and Karl R. Newwan

U.S. Geological Survey DIV. of GEOL, SURVIY]

fﬁ\ui mun A i ;'.I .

U.S.AGeological Survey openc-file veportc

1973

Prepared in cooperation with the Division of Geological
and Geophysical Surveys, Departmant of Natural Resources,
Stake of Alaéka
This report is prelimiusry and has not been edited or reviewed

<Q

.§. Geological Survey scandarda

for conformity with U

\

. i - b BN

SN RETE AN ST R IR O RN 1 e )

A



9.1267

7

20

21

77

"|The work is part of a study of the petralecum geology of the Cook Inlet

Introduction
This report describes a veference section for Tertlary rocks

drilled in the Standard 0il Co. of Cal. 1 Deep Creek Unit well located

basin and is intended to aid in the continuing search for oil and gas

'in the basin. A previcus report (Carter and Adkison, 1972) presented

prelinivary electrical-log correlations ci Tertiary rocks along two

lotersecting cross sections in the basin, and one of the cross sections

The work was done under a cooperative agreement between the U.S.

1
|
included the Deep Creek well. ' ]
1
Geological Survey amd the Divisiorn of CGaslogical and Ceophysical Sur- |
I

i

veys, Department of Natural Resources, State cf Alaska. The wrizers

gratefully acknowledge the assistance of W. C. Fackler, State Geologist

and T. R. Marshall, Jr., Chiecf Petroleuvwr Geologist, Division of 0il |
and Gas. The Standard 0il Co. of Cal. gave the conventional cores frod
| |
| the Decp Creek well to the State, and T. R. Marshall, Jx. made Lhe

| cores available for study.

about 25 pdle¢ nocth of Homer, Kenai Peninsula, southern Alaska (pl. l)f
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Drilling data |
The Standard 0il Co. of Cal. 1 Deep Creek Unit well is located

830 feet scuth and 1,007 fcet west of the northeast corner of sec. 15,

T. 2 8., R 13 W., Seward base and meridian., Drilling started on March
19, 1958, and the total depth of 14,222 feet was reached on July 10.
The well was plugged back to 11,755 feet, where a whipstock was set,
and the well was redrilled to a depth of 12,253 feet. On August 6,
1958 the well was abandoned. Elevation of the kelly bushing, from which

depth measurements were made, was 637 feet above mean sea level.
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Methods of investigation

Rotary samples and conventional cores from the Deep Creek well
were examined under a binocular microsgope by Adkison with concurrent
reference to the electrical log, using the procedure described by Maher
(1959). 1In addition, the diillingwtime log, the drilling summary, and
the log prepared by the mud logpers were congulted. As the rotary
samples were studied, an interpretive sample log was plotted on a paper
log strip, usiﬁg colored pencils to designate different rock types.
Details of lithology and"coal beds werc indlcated by inked symbols, and
rock descriptions were lettered along the side of the log at appropriate
dep;hs. The coloreq strip log was plotted at a scale of 1 inch equals-
100 feet, which permits the showing of beds as thin as 1 to 2 feet.
%Conversion to single-color lithologlc symhols (pl. 1) required some
exaggevation of bed thicknessus or generalization of lithology.

The coied intervals (termod coress in the well are numbered and
subdivided in the detailed log according to the system used by the
operator. 7The cores were numbered in order of drilling, and the sub-
divisions of each core wexe Laymed trays and numbered in downward o-rderl

‘Depths tou the top aznd bottom ¢of cach cored Lnterval and the length of

cored yuck rzcovered ate given in the drilling summary, but depths for

ithe individusl trays zre not glven. The oviginal length of cored rock
: :

in eact. rray iz unknown; an average length was calculated by dividing
i

| , . i .
tthe rerdvied recovery (feet) for a given core by the nuwber of trays in
!

rihat cere. This aversge levgth was used in calculating the depths
tpiven Tos the trove jn fhe detalled log. © These depths are most accurate
Ffor veove s wnal waye cumplotely rccovered.
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Most cores were sawed parallel to the core axes, but sowme were

badly broken and could not be sawed. Balf of the core material was re-

turned to the State. Reddinyg features, fractures, and apparent dips
were described from the sawed cores, and the lithology was described
from small rock chips chiseled from the ;ores.

A magnification of 10.5X was used to examine mass character of the

sawples, and magnifications as much as 45X were used to see minute

features. Bedding, except laminations, ig generally not determinable

from rotary samples. Many of the Tertiary rocks are rather poorly in-
durated, and in rotary drilling or later sample washing, these rocks

are partly disapgregated into loose sand, silt, and clay. The clay

tand sillt commonly are lost, and as a resuli, the rotary sawples include

a dispropertionate amount of Sand. Some Tertiary rocks, e;pecially
coal beds, cave into the heole during drilling, and the proportioa of
cavings jis large in many rotary samples.

The Rock Color Chart (Goddard and others, 1948) was used to
describe rock colorxs.

The grain-size terminology 1s mainly in accord-

ance with the Wentworth grade scale. The term "siltstone" 1s used forxr

‘ clastic rocks composed of coarse-silt particles, and the term ‘shale"

is used for clastic rocks composed chicfly of particles smaller than

coarse silt wilthout regard to bedding.
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-jAge determinations for the Tertiary rocks are preliminary and are based

I The palynology study, by Newman, was based on 58 samples from the
cores. The samples, mostly fine-grained clastics (shale and siltstone))
wvere treated with acids to remove minerals and concentrate acid-re-

sistant organic-walled microfossils (palynomorphs). Palynomorphs were

'found in 52 samples; their preservation was wostly poor tc falr.

|
!

Slides of organic residue from each rock sample were examined quali-
tatively to determine the stratigrarhic succession of palynomorphs in

!the cores. The palynomorphs included pollen, spores, marine wmlcro-~
i

iplankton, and unknown forms. Significant taxa are listed on plate l.

;on published and unpublished palynologic data from western North
|

America., Publiched stratigraphic palynclogy for Alacka is very limited,
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Stratigraﬁhic sequence
Cretaceous rocks

fhe Deep Creek well was drilled 464 feet into rocks of Late Cre-~
taceous age. Apparcnt dips, measured on the sawed surfaces of cores,
generally range [rom 20 to 55 degrees. dany cores exhibit a coarsely
"wavy' fracture that approximately parallels the core axes. Slicken-
sides ave fairly common, and a fault may cut the rocks at a depth of
gbout 13,795 féet.

The Cretaceous ;ocks consist of mediun~dark-gray silty hard shale
and some siltstone. A few small pyritic coal striungers are present in
the upper pért. Fossils include pelecypod fragments, Foraminifera,
spores, pollen, and probable plant fragnen&é. The Fovaminiiera were
studied by H., R. Bergquist (written commun. to G. D. Eberlein, 1959)
who noted that the sﬁall fauna consigt?d_ mostly of long-ranging spe-
cies common'to the Métanuska Formation of Late Cretaceous age. Berg-
quist suggested the Cretaceous rocks in rhe Deep Creek well are
equivalent to the Jower part of the Matznuska Torwmation., The Late
Cretaceous age of the yocks is confirmed by the palynomorph assemblages

e

which suggest a Campanian ege.

A major. angnlar unconTorwmity markes the top of the Cretaceous rocks
in the Deep Creck welill. Apparent dips in the basal Tertiavy rocks,

though difficult to deterwine, are considerably less than those in the

upper »art of the Crotaceous rocks. The coutact, not seen in the core,

ig marked by upward changes in texture, colov, and flora. (Changes in

Lelectrienl grovertipss aye retatively swmeli (pl. 1).
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Tertiary rocks_

Exposed sediméntary rocks of Tertiary age in the Cook Inlet basin
were first termed_ 'Kenai group" or "Kenai Series" by Dall and Harris
(1892, p. 234), although they apparently used the terms '"group' and
"Series’” in a formational sense. A few years later, Dall (1896, p.
787-789) applied the term "Kenai formation" to coal-bearing Tertiary
rocks on the northwest side of Kachemsk Bay, and later writers gener-
ally adopted this usage for the Cook Inlet basin.

Exploration for ¢il and gas, beginning with discovery of the
Swanson River oil field 1in 1957, has greatly increased the knowledge
|of the Tertiary rocks, znd in 1972 a major revlsion of the strati-
graphic nowenclature for these jrocks in the Lasin was forwally proposed
and defined by Calderwood and Fackler (1972, p. 739-754). The name
“Kenai' was elevated to group rank and applied to the entire Tertiary
sequence in the bagin. The Kepai Group was divided into five new
formations named, in vpward order, the West Foreland Formation,_Hendock_
Conglomerate, Tyonek Formation, Beluga Formation, and Sterling
Formation {(Calderwood and Fachler, 1972, p. 741). This nomeﬁclatu%e

is used in the present report.
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of wuicarice owlsin, Sandelone iu the West Forelaed is commonly olive
Iy o ] e :
’ groy, congle, oocilice, siley, ard ¢layey.
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) Kenai Group

2 The formations of the Kenail Group were identified in the Deep

3 Creeg wvell by the Alaska Geological Society (1969) and by Carter and

4 Adkison (1972). 1In this well the group has a drilled thickness of

5--113,758 feet. Samples were é;ﬁsing for the uppermost 22 feet, and part
6 or #ll of this interval probably conslets of unconsolidated deposits of
7 Quatemary age as indlcated by mapping of Barnes and Cobb (1959, pl.
& 17). The formétions of the group are briefly described below, and de-
2 tailed descriptions of samples and coxes are given in the following

- 0-igart of this report,

H IWest loyeland Formation.—~Tho'type section for this formation is in

7. Ithe Pan American Petroleum Corp. and ocher; 1 West Foreland well in

" lsec. 21, T 8 N., R. 14 W. (Calderwood and Fackler, 1972, p. 742). This

" | location, on the west side of Cook Inlet, lies sbout 53 miles north of
=i the Decep Créek well,

16 The West Foreland Formation 1s 1,062 feet thick in the Deep Creek

well where it consists of sandstene, some interbedded shale and silt~

tone, mud several thin cosl beds. Varicclored conglomeratic shale;

v about 50 Fect thick, marks the bgge of tha formuctlen. This shale in-

e cludes many shale claste of mostly granule and swmall pebble size and,

in the upper puri, many divtinctive colev-banded clayey grains possibly,

|
|
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iHemlock Conglomerate.-~The type section for this formatien is in the

T e a4 e n e e e e e . i e e = = o e = A .

Palynologic study of the cores definitely indicates an early
Tertiary age for the Wesl Foreland Formation. The age is probably
Eocene, but it might be partly Paleocene. Cores from the basal conglom
eratic shale contained & few Foraminifera (H. R. Bergquist, written
commun. to G, D. Eberlein, 1959), but these microfossils probably were

in reworked Cretaceous shale clasts.

The upper contact of the West Joreland Formation in the Deep Creek
well lies at the top of an interbedded sequence of siltstone, shale,
and sandstone. The contact is well defined by changes in electrical
properties of the rocks (pl. l). According to Calderwcod and -Fackler
I(1972, p. 742), the contact with the errlying Hemlock Conglomerate

appears o be an unconfornily in Lhe type vection.

Richfield 0il Corp. 1 Swanson River Unit well in sec. 10, T. 8 N., R.

9 W. (Calderwood and Fackler, 1972, p. 744). This well, located about

59 miles north-northeast of the Deep Creek well, was the discovery well]
for the Swanson River oil field. The formation name is derxived from
the term Hemlock zone" which was an informal oil-field name applied
to the oil-productive Textiary rocks in the field by the Standard 0il

Co. of California (Mamn, 1959, p. 1430).
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The Hemlock Conglomerate, 536 feet thick in the Deep Creek well,
consists mainly of sandstone, some interbedded shale and siltstone, and
a fow coal beds. The sandgtone is silty, mostly congloweratic, and
partly limy. Beds of cdnglomerate, with rounded pebbles as much as
1-1/2 inches long, are present in cores from the upper part of the
formation., Other parts of the Hemlock probably include conglomerate
that, in rotary samples, could not be distinguished from conglomeratic
sandstone. Sandstone bcds are well defined by the electrical log, in
sharp contrast to those in the underlying West Foreland Forumation.

Coal beds and stringers, found chiefly in the lower and middle parts
Jof the Hemlock, are generally thin and.interbedded with black carbo-~
naceous shale, |

The age cf the Hemlock Cdnglomeraté 1s uncertain in tﬁa Deep Creek
'well. The palynologlc assemblages in cores frem the upper part of the
formation lack distinctive taxa, but they appear to be‘younger than

Eocene. Therefore, the lcmlock is tentatively assigned an Oligocene

ox Miocene age.

BT L LR I RS U
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*,overlaln by shale or ciltstone a few feel thick. Based on available

. | Pan Amevican Petroleum Corp. and others 2 Tyomek State 17,587 well,

! the name "Tyonek Formation" for the middle part of the Renai Group.

The contact between the Hemlock and the overlying Tyonek Formation
readily determined from the clectrical log (pl. 1), lies in an interval
of missing core. The electrical log, especially the spontancous-

potential curve, suggests the uppermost sandstone of the Hemlock is

cores, sandstone in the upperwst Hemlock appears somevhat lighter
coloréd, better sorted, and probably less clayey and more porous than
sandstone near the base of the Tyonck. Caldervood and Fackler (1972,

Jpe 745) helieve the Hemlock in the type section is conformably overlain

by the Tyonek.

;Eyqnek Formation.--The type section for the Tyonek Formation is in the

located in sec 30, T. 11 N., R. 11 W. {(Caldexrwood and Fackler, 1972,
p. 745). Thils location, in Cook 1n1etf lies about 70 wiles noxrth of
the Deep Créek well, Spurr (1900, p. 171, 184) gpplied the name
"Tyonek beds" to lignite-bearing strata along the share of Cook Inlet
a few miles southwest of Tyonek, but latey workers did not use the
name. As noted by Calderwood and Fackler (1972, p. 745), the term-

"Tyonek beds' becane obsolete thyough lack of use; hence they proposed

e e e e e e e e & m— - ———— r———— P e e S
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The Tyonek Formatiocn is 6,198 feet thick in the Deep Creek well
where it coneigts of interbadded siltstone, shale, sandstone, and coal.
The formatlon also includes, mostly in the lower third, several thin
beds of very argillacedus limestone. Much of the silistone and sand-
stone is at least slightly limy. The lower part of the Tycmnek, nearlyf
250 feet thick, is dominantly sandstone similay to that in the under-
lying Hemlock, although the electrical chavacteristics are notably
different (pl. 1), The rcmainder of the Tyonek includes considerable
sandstone in beds or units commonly about 10 to 50 feet thick. Beds of
coal and associated black carbonaceous shale are generally thicker and
much more nuwerous than in olde; formétions of the kenai Group.

The age ¢f the Tyonck Formation is probably Mlocene fexr the most
part but is diff{icult to determine. The lower-middle parﬁ (9,262~
10,291 ft.) includes some pollen suggesﬁive<of a Seldovian age. As
described by Wolfe, Hopkins, and Leopold (1966, p. Al4-Al7), the Sel-
dovian Stage is of early and middle Miocene age but may‘be partly
latest Oligocene in age. Therefore, the lower part of the Tyonek may
be Oligocene. The age of the upper part of the Tyonek and the over-
lying formations is uncertain becausc of the lack of distinctive taxa.

The top of the Tyonek Formation is marked by an upward change in
dominant lithology from dark-colored shale to sandstone and interbeddegd

shale. This contact jis well delineated on the electrical log (pl. 1).

According to Calderwood and Fackler (1972, p. 745, 748), the coumtact
|

between rhe Tyonek und the overlying Beluga Foymation is an unconfoym—:

Jltv,

TS L L P N L N, 1954 O — Y
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Beluga Formation.--The type scction for this formation is in the

' Tyonek., Although the Beluga includes many coal beds, they are generall

Standard 0il Co. of Cal. and others 1 Beluga River Unit well, sec. 35,
T. 13 N., R. 10 W. (Calderwood and Fackler, 1972, p. 748-751). This
well, the discovery well for the Beluga River gas fleld, lies about 82
miles nerth-northeast of the Deep Creek well.

The Beluga Formetion, 3,520 feet thick in the Deep Creek well,
consists of sandstone and interbedded shale, siltstone, and coal. The

sandstone is less conglomeratic but mostly simlilar to that in the

thinner than coal beds of the Tyonek.

The age of the Beluga Formation is very difficult to interpret
€rom the palynoalogical dzt~ becsuse no biostratigraphic boundaries are
evidernt. Part of the Beluga 1Is exposed in the Homer area, according
to Calderwood and Fackler (1872, p. 748), who wrote that these ex-
posures were assigﬁed to the Homerian Stage by Wolfe, Hopkins, and
Leopold (1966)., Strata of the Homerian Stage are assigned to at least
part of the uvpper half of the Miocene Series, but some rocks of early
Pliocene age nay be included (Wolfe and others, 1966, p. AZ0). -

A sharp upward change from sendstone to shale marks the top of the
Reluga Formation in the Decp Creek well. The contact is well defined
on the electrical log (pl. 1). As noted by Calderwood and Yackier
(1972, p. 748), the top of the Beluga may be an unconformity, but is

difficult to determine in soma areas of the Cock Inlet basin.
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fdn the type section (Caldervoud and Fackler, 1972, p. 751). Samples

Sterling TFormabion.—~The type section designated for the Sterling

Formation is in the Union 0il Co. of Cal. 23-15 Sterling Unit well
located 1n gec. 15, T. 5 N., R. 10 W. (Calderwood and Fackler, 1972,
[p. 751~753). This well was the discovery well for the Sterling gas
field, and it lies about 38 miles north-northeast of the Deep Creek
well.
The Sterling Yormation is 2,442 feet thick in the Deep Creek well

wvhere 1t consists of sandstone, shale, siltstone, coal, and lignite.
The clastic rocks z2re interbedded to a large extent in the lower and

upper parts. The middle part includes several units of sandstone,

'partly conglomeratic, commonly more than 50 feet thick. The cozl and E
' !

!lignite beds are gemerally thin.
; The age of the Sterling Formation.covld not be accurafgly deter—
mined from the palynologic study. Accofding to Caldevwood and Kackler
(1972, p. 751), the Sterling is partly éxposed along the east shore of
Cook Inlet several wmiles west and north of the Deep (reek well. These
'exposures vere assigned to the Clamgulchian Stage by Wolfe, Hopkins,

and Leopnld (1966, p. A21), vho emphasized the difficulties in deter—

mining the age of.the rocks from the depaupevate flora. These writers |

believed the Clamgulchian Stege is mainly Pliccere iu age but may be

partly of late Mioocne age.

Pleigtocene gravels uncenformably overlie the Stexling Formation

were missing for the upper 22 focet in the Deep Creek well, bub this
interval probably dncludes serr ( % vy deposits «o indlcoved by
Lmapping of Boarnce and Cobb (15 % “J

|
|
|
|
|
|
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! Detailed description of lithology
2 Standard 0il Company of California 'l Deep Creeck Unit
3 NE RE Sec. 15, T. 2 §,, R. 13 W., Seward Base and Meridian, Alagka

4 Commenced March 19, 1958; completed asupust 6, 1858

s- [Altitude 622 ft. ground; 637 ft. K.B.

&
? Depth din feet Sample description
8 0-~22 No sanples
3
10— . Textiary System
1 % Miocene and Pliacane Series
‘l' :
2| Renal Group

13 -5 Sterling Formation )
| .
14 522 22-1in caging
15-110-fr. samples
16 22-30 Siltstone, light-gray, finely sandy, slightly
7 nicaceous, scattered carbonaceous fragments
18 stringers of light-grey very fine to fine—g%aine
'® | . ’ sandscone; includes at base 1-ft bed of mediuw-
20~E light-gray shale with carbonacerus fragments
A 30-32 Lignite
22 32-35 Siltstone and sandstone as zbove, carbonaceous
23. frapgmente
28 35--38 Ligs e
rlasa3 L Shale, medium-light-pray, corbonaccovs fragments |

A A B S N T I DN T SR S A
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52-68

104-108

Sandstone, light-gray, very f{ine grained, scattered

fine grains and dark-gray grains, silty, clayey,
few carbonaceous fragments; interbedded dark-gray

carbonaceous shale with lignite stringers

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

scattered medium graing, hrowa clay grains and
fillings(?), silty, slightly micaccous, carbo-

naceous fragments

Lignite

Shale, medium-light-gray to light-brownish-gray,

carbonaceous f{ragments

Siltstone, wmedium~light-gray

Shale, as sbove; brownish~gray dense ironstomne

Shale, brownish-gray, silty, abundawi carbonaceous

fragments

Shale, dark-gray to black, very carvbonaceous; lig-

nite stringers

Sijitstone, medium-light-gray, fine carbonaceous
material; inteirbedded with light-gray very fine
grained sijily sandstone and medium—light~gray
shale with carbonacecus fragments

Sendstone, medium-light-grey, finc-grained, scat-

terxed medium grains, vary clayey, slightly limy,

carbonaccous fragments
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! 1108‘112 Siltstone, Light~gray, very finely sandy, slightly
2 wicaceous, scattered carbenaceous frapgments
3112-117 Shale, black, very carbonaceous; medium-light-gray
4 chale, caroonaceous fragments
5-1117-130 Sandstoune, light-gray, mottled with yellowish—brownf
- ¢ fine~ to medium-grained, many dark-gray grains, !
7 silety, clayey, slightly limy, carbonaceous fragmexi)ts
8 |130-135 * Sandstona, medium-light-gray, fine- to medium-
o grained, scattered coarse grains, dark-gray
1o- grains and feldspar, angular to subangular, siltyL

11 :
clayey, mostly friable, carbonaceovs fragments ;

. 12 1135-140 Sandstone, .ligl'\t~gray, very fine grained, very

13 siley : _ .,

4 140-145 Sandstone, similar go above, fine- to medium-
15 - grained, friable

16 1145-147 Lignite

Y 147-152 Shale, dark-gray to black, very carbonaceous

. 1152-159 Sandetone, medium-light-gray, very fine graa‘.neé,

19 _ : very silty, slightly micaceous, carbonaceous
0 fraguents

4 159-163 Shale, medium~light-gxay, poorly bedded(?),

o carbonaceous fragmente |
= 163-16¢ Siltstone, medium-light-gray, very finely sandy,

carbonaccous Lragmants

- . - P ey gy S b R i o e e e e e}
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®-

73
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168-170

170-172

172-180

160-190

1190-191

191-202

|202-206

206-209

208-211
2)1=217

217-228

e . - —

Shale, brownlsh-gray, asbundant carbonaceous frag-
ments

Lignite

Shale, médium~light~gtay, silty, poorly bedded(?),
very fine whice tubes, carbonaceous fragments;
interbedded with siltstone as above

Shale, medium-light-gray, poorly bedded(?), carbo-
nacecous fragments

Lignite

Shale, as above; interbedded with medium-light-gray
s1lightly micaceous siltstone with carbonaceous
fragments

Siltstone, medium-light-gray, very finely sandy,
slightly mlcaceous, scattered carbonaceous
material

Sandstone, mediumn~light~gray, very fine to fine-
grained, silty, clayey, friable

Shale, mediuvr-light-gray, carbonaceous fiagmenﬁs

Siltstene, as above, yellowish-brown in part

Shale, mediun~light-gray, silty in part, poorly
bedded, carbonacenus fragments

Siltstonc, #& above

Shale, s above; some brownish-gray dense iyonntone

o R NIETELE TR
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y |246~248
2
3
4
v |248-266
&
7 |266~276
s |
9 276-278
10—
o |278-285
@ . 200
13
14
15+ 1290
1 i290—292
17 202-299
8
19
70-1299~-303
2| 303-310
22
23 | 310~330
24| 310-312
‘ 312-315
73157320

Shiale

Sandstene, medivm~iight-gray, flne- to medium—
graived, dark-gray grains, feldspar, yellowish-
brown clay in part, angular to suvbaungulay, very

silty, carbousaceous matervial

Silerstona, ag above; intexbedded very friable sand-

sLone as above

Shale, mwedium-light-gray, silty, carbonsaceous frag-
nents

Siltstone, medium-light-gray, slightly yellowish-
brown

Shale, as above

Shale., dark-gray to black, slightly brownish in
part, very carbonaceous, abundant carbonaceous
fraguents

Estimated sawple lag ld ft.

Lignite; shale, as above

Sandscone, medium-light-gray, very fina grained,
very silty, slightly micaceous, carbonaceovs
fragments

Shale, brownish-gray, carbonaceouvs fragments

Shale, medium«g?ay, plant fossils and carbonaccous
Fragments

Llactrical=log intérpratation; no senples from
320 to 340; os_timajcer.l pemple leg 10 ft.

Ligulte
Sandstonc
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320-321
321-330

330-337

337-339

339-341

341-344

344~355

355-357

357~-361

1361-365

365-369

369~371

371-37

(o5}

3735573

383-187

Lignite

Sandstone; som€ snalce in middle

Shale, mediuvw— to dark-gray, abundant carbonacecus
fragments

Lignite

Shale, black, very carbonaceous

Siltstone, medium-light-gray, carbonaceous frag-
ments

Shale, medium-light- to medium-gray, scattered to
abundant cerbonaceous fragments

Siltstone, as above

Shale, as &above

Siltstone, medium-Iight-gray, very finely sandy,
fine carbonaceous material

Sandstone, medium~-light-gray, very fine erained,
scme davk~gray grains and feldspar, silty,
slightly miczceous, scattered fine carbonaccous
material, fairly porous?

Shale, pela-yvellowish--brown, silty, slightly limy,

carbm.accous fracwenls and filme

Shale, burcwnish-gray, hard, dolawiiic (lroaztouc?),

itocks




y  1387-409
2
3 [409~421
4

Ser [421-422

6 422-432

8 432-440

JO—

n 440447

|
1

13 H
|
m o 467-449
15--
|
16 449-458
17 | 458-466

15

12 466475

n
@
'

o AT5-400

Shale, medium-gray, silgy, carbonaceous fragments;
includes several thirn beds of lignite

Shale, dark-gray, vavy carbonaccous, fisslle(?);
sowe interbedded lignite

Lignite

Shale, mediuvm-gray, silty, abundant carbonaceous
fragments

Shale, madium-light-gray, very silty; iInterbedded
with medium-light-gray slightly wmlcaceous silt-
stone with finc carbonaceous fragments

Sandstone, light-gray to 1ight—oiive—gray, very
finé to miedium-grained, aungulaxr to suﬁangular,
probably silty, mostly loosc

.

Shale, wedium—-gray, nonbedded(?), carbonaccous
fragnents

Sandstone, as above

Shale, brovnish~grav, abundant carbénaceoua frag-~
menls

Shate, mediuvm-light-gray, carbonaceous Lragments;
few Lhin lignite beds

Shale; 23 soove; icterbedded with lisght-gray very

NN »
)

Fivay vo meglum~orainzd lecue sand

Tk—ac v ote plack, ooy carbanaeoas;

il
AN

Moniee dn hin hede and sLvingers
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10—

15—

17

18

19

21

22

23

za

505-508

508-510

510~513

51.3~518

518-520

530-540

540-552

Shale, medium-light-gray, silty, carbonaceous frag-
ments

Sandstone, light-gray, very fine grained, silty,
liwmy in part, scattered carbonaceous f{ragments

Siltstoﬁc, mediur—~1ight-gray, scattered carbonaceous
material

Sandstone, as above

Siltsgcone, brownish-gray, very finely sandy, limy,
hard

Shale, brownish-black, partly limy, moderate-
yellow crystalline calcite in fractures

Shale, greenish-gray, baorly bedded?

Siltstone, medium~light—gray; interbedded medium—
light-gray very fine grained silty slightly
micaceous sandsgope with scattered carbonaceous
material and blobs of yellowish-brown clay?

Shale, medium-light-gray, slight greenish tint, silty,
very finely to medium sandy in lower part, séat—-
teved carbonaceous fragments

Siltstene, madium-light-gray

Fstimored samvle lag 10 fit.

Sand, gray, f{ine to madium, angular 1o subanpular,
some coarse grains, foldspar, greait, ved,; and dark-

gray grains, probably siley, drilis loose; trace

brownish-pray tight hard sandgtone in lower p.rt|
R Y HIN LN A ey e b
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15—

16

17

18

21

27

565-585

585-595

535-612

612~625

625-632

632-633

633-637

637~646

646-650

650-653

- Shale, medium-light- to medium-gray, silty

b —— e — -

Sand, as above, much yellowish-brown clay matrix
in part; probably 1néludes lignite stringers

Sandstone; medivm-gray, fine- to medium-gralned,
angular to gubangular, accessory gralns as above,
very silty, clayey, low porosity?

Sandstone, medjuvm-gray, very fine to filone-grained,
scattercd medium to coarse grains, very silty,
slighcly micaccous, carbonaceous fragments; prob-

ably interbedded with medium-gray slltstone

Siltstone, mediuw-light-gray, very finely sandy in
part, carbonaceous fragments; brownish-gray very
fine grained hayd limy ironstone nodules?

Lignite

Shale, dark-gray to black, scattercd fine to coarse
sand grains, very carbonaceous

Siltstone, medium-light-gray, very finely té finely
sandy and micaceous in part, finec carboﬂacéous 

material

Shale, mediww-gray, eilty, poorly bedded(?), |
carbonaucous'fragmentﬂ

Shale, yelloclsh-brown, slightly limv(?), earrhy;
brownish-gray véry fine grained to dense iron-~

stope?

Lignire

Ve S OOV SEEYT PRIN NG QU010 1 308y (e (50T
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1 ,656~674

2
3 1674-678
4
& 678-680
7 1680-687
B .
s 1687-690
10—
.11 1690-698
. 1z 69é-703
13
14
15—
16 ’703~707
17| 707-720
18
19 !
20
21
22 720748
23
24

Shale, medium~gray, silty, limy in upper part,
carbonaceous fregments; ironstone as above
Sandstone, medium-light~gray, very fine to fine-
grained, mwany da?k—gray grains, very silty,
slightly micaceou;, drills loose in part
Shale, d&rk*gray, very carbonaceous; lignite
Shale, mcdium—gray, silly, poorly bedded(?), abun-
dant carbonaceous {ragments
S4ltetone, medluw-light-gray, sliphtly micaceous,
fincly carbonaceous
Shale, as.above
-Sandstone, wedivw-light-gray, very fine to fine-
grained, some medium grains, very siltv, scat-
tered mica, fine carbonaceous material, low
pofosity?
Shale, as above
Sandstone, medium-light-gray, fine- to medium-
grained, anguler to subangular, red, preen, and
gray grains, probably very siity, micaceous,
liegnite fragments and stringers, mostly drills
louse; some llmy tight sandstone
Sandstone; as dhove, gcatlcied cearse graing and
few gray shale fragments lower part includes
some vounded granite granules caving(?) from

B TG0l
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' [748-762
2
: {762
¢ |762-765
S~|765-767
s |767-770
7
&
9 1770-772
10- 772776
"
12 . 1776-780
13 |
' 1780-787
18- 1787-794
16 1794-796
7 1796-800
' |800-808
s
- |g0g-217

Shale, mediup-light- to medium—gray, brown tint in
part, silty, carbonaceous fragments

Estimated sample lag less than 10 ft.?

Lignite

Shale, éeﬁium—gray, carbonaceous fragmencs

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

grained, scattered coarse grains, angular to

subangular, probably silty, drills loose !
lignite
Shale, cdark-gray, very carbonaceous; medium~gray
silty shale
Siltstone, medium-]ighg"gray, slight yellowlsh-

brown tint, limy

Sandstoue, as above

Shale, nmedium~gray, no carbonaceous fragments
Siltstone, medium-light—~gray

Shale, brewnish-gray, very carbonAaccous

Shale, dark—-gray, very carbonaceous; 2-ft. lig&ite

bed vear middlce

Sandstone, medium-Llight-gray, fine-grained, scme
mediun and coarse grains, anpular to cubangular,

procahly silty, 2rills locosa

T0a  GOVECS 2 INY v g T 0 ey e ALY
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10—

22

815-830

830-840

840-855

855~885

. |885-895

895-903

903-918

018-922

' 922-945

829

13-3/8~in. casing

Sands cone, medium~light;gray, nediun~ to very
coarse grained, many granules and few pebbles,
subangular to subrounded, many light-colored
granicte fragments, few dark-gray igneous grains,
much clear quartz, trace of doubly-~terminated
quartz crystals, feldspar, loosc

Sandstone, similar to above but somewhat flner
gralned

Sandstone, medium-light-gray, fine- to coarse-
grained, some very coarse grains and granules
simiiar to above, trace quartz;crystals

Sandséone, as above, partly cemented with yellowishT
brown clay, more dark-gray and green grains than

'
above

Sandstone, medium-liéht—gray, fine- to medium-
grained; feldspax, abundant dark-gray, light-
green, and reddish-brown gralns, iimy, mottled
with brownish-gray limy clay, low porosity?

Sandstore, as above, very clayey

Sand, medium~light~gray, fine to nedivm, accessory
grains as above, drills locse

Siltstone, brownilsh-gray to olive-gray, limy, hard, |
few carbonaceous fragments, looks like limesctone

Sand, as above

Uos GOVERNNMUIINGD PPINPlas CEFICL 1559 0 =il
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1945949
s | 949-950
s |950-955

.

6 |955-958
;| 958-960
e {960-968
o

10 | 968-972
11 972-974

. 12 i 974~979

13 1979-981
16 | 981-983
15— | 983-993
6 | 993-998
7| 998-999
18 | 999-1000

9 1 1000~1020
?O—i Tray 1
2| 1000-1001
22
23

24

. ’;?
O T ————

S$hale, medium-lighc~ to medium-gray, abundant carbo-

naceous fragments in part
Lignite
Siltstoie, medium-light-gray, very finely sandy,
micaceous, some fine carbonaccous matcrial
Shale, as above
Lignite
Sandstone, medium-light-gray, very fine to fine-

grained, very silty, clayey

Shale, as sbove; medium-light-gray siltstone

Lignicte

Sjltstone, as above

Shale, as above

Siltstone, as above

Shale, mediun-gray, carbonaceoué {raguments
Shale, dark-gray, very carbonaceous
Lignite

Shale, as above

Core 1; reportad recovery 20 ft. (7 trays)

(2 ft. + core)

N ——

Shale, mediuvi—gray, siluy, not liwmy, bedding obscuri

but greater than 0.1 in., scattered carbonaceous

fragments wontly subpzrallel to badding; sone sil(-

stone as bzlow

L I S N T B [ I ST N A €. L S Y
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8.1247

! 1001-1002

b 1002-1003

® 11003-1003.3

10-11003.3-1003.6

n

@

=1 1003.6-1005

16

17

| 1005-1006
= Tray 3
2 1 1006-1007

21

¥ 1007-1008.

z3

Tray 2

Silestone, medium-light-gray, f{issile to platy
bedded, not limy, very finely sandy in part, abun-
dant dark~gray grains, many yellowish-gray clay
graing, many papér—thin carbonaceous shaly lami-
nations |

Missing

(2 ft. *+ core)

Shale, medium~gray, very silty, bedding obscure,
many fine carbonaceous fragments

§and;tone, nedlion=-1ight~gray, vory fine grsined,
many dark-gray greins, very silty, clayey,
fissile to platy bedded, paeper-thin shale end
silestone laminae with abundant carbonaceous
material |

Shalc; mcdlum-gray; Qery gilty, platy to thin
bedded, many f{ine carbonacecous fragments, few
siltstone laminae

Missing

(2.3 it. % core)

Siltetore, meaium=light-gray, obscuxe thin bedding,

mavy fine carborzccous Lragments

Shele, wedioi-grey, silty in uppey part, platy to
i
vays thin bedded, poorly bedded Ln part, sowe £iné
!
cerbonacaous fragnencs, feu larpe cariounacecu’

Cypnyanmnts

[
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10—

11

®

13

18

Ny
wu

o e

f
1006. 3~1009
Tray 4

1009-~1009.8

1009.8~1010.5

1010.5-1012
Tray 5

1012-1012.7

1612.7~1055

Tray 6

Missing

(1.5 ft. + core, rubbly in part)

Shale, mediuwm-light- to medium~-gray, poorly bedded,
common carbonaceous films and {ragments in part,
scatteved lignite fragments, slickensides in
loweir part; few thin beds (less than 1 in.) of
nedian-dark—-gray carbonaceous shale; lignlte beds

few inches thick at base, widdle, and top?

Siltstoue, grades downward into silty shale, medium#

Jight- to mediww—gray, poorly to obscurely bedded,

abundant small carbonaceous films mostly subpar—

allel to bedding(?), few lurge cavbonnceous frag-.

ments

Missing

(0.7 ft. core)

Sandstone, light-gray, medium-grained, thin_to
madium{?) bedded, very silty, subangular, abun--
dant dark-gray to black grains, sliéhtiy
m_caceous, pot llimy, sbundint pebbles (lesz thian
1/2 in., quartz, dark-gray Lo blask Lasalt, sub-
rounded) in I1-in. bed 2 in. below top, fairly
friable

Lo

(L.7 {e. + coge)
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v \’

b 11015-1015.2

|

I

|

I

|

12 [
T

I

13

1016 .4-1016.

1 1016.7-1046

Tray 7

1018-1018.5

1018.5-1019

© 1019.3-1020

1020--1026

1026-1022

- e e+ R e e e e ) S o e —————— 1 —

71 1015.2-~1016.4

7

3

Shale, wedlum~light~ ro medium-gray, poorly bedded,
slickensides common, abundant carbounaceous frag-
ments and plant imprcssions, fev lignite frag-
ments, resemhbles underclay

Lignite.and very carbonaceous shale; includes a 2-
in. bed of medium—prained silety friable sandstone
with lipgnite stringers 6 in. above base

Shale, medium~gray, slight olive-gray tint, pooxly
begded, glickensides common, abundant small Lo
large carbénaceous filme and fragments, few lig-
rite fragments, resembles underclay

Missing

(1.3 ft.+ core, vubbly in part)

Shale, similar Lo abqve, becomes medium-dark-gray at
base

Lignite aud medium-dark— to dark-gray carbonaceous

shale, slight brown tint, weathers fissile to

Missing N
Shale, madium~gray, scattered carbomnaceous frag-
ments

Sandstone, lipght-grev, fine-grained, silty, limy,

¥

many dackegray to black grains, scattered reddish

broun greins; some hrownish-gray limy hard shale

with wmany plant ifwpressions in upper part
Lo CUNERS Y RN URINTING ORFIONF ¢ 1"0'./- Gt
Rl



9. 17277

1 1038-1044 Shale, wediun-gray and brownisb-gray, many plant

? - iwpresslons; interbedded lignite

3 1J044-1052 . Shale, medium-gray, silty, carbonaccous fragments

4 1052-1058 Lignite; interbeddued hrownish—-gray shale with abun-~
50+ dant carbonaceous fLrapgments

€ 1058-1070 Shale, medlum-dark-gray, abundant carbonaceous frag-
7 ments; interbedded lignife

§ 1070~-1079 - Shale, as above; some medium-light-gray siltstone

9 - near base, scatteved carbenaceous fragments |
10-13079-1092 Sandstone, light- ¢o mediuwm-light-gray, fine-grainm!

N ed, scattered wedivm grains, mostly loose, limy

' 12 in pare, many dadk-grey grains, some roadiso-

2 brown gralns, slightly micaceous, prebahbly siliy;

M interbedded with siltstone as above; some shale
15— as above in upper part

‘ 16 1082-1108 Sandstone, as above. few coarse grains; some Inter-|

7 bedded siltstone as abovc

18 1108-1120 Saad, medivm-light-gray, fine to coarse, some very

19 course gralns, many black grains, come feldspar(?y,
}9', engular to subrounded, loose, slightly mlcaccous,
. , |

o i nrenohly widty

o nee1133 Siand. o above, few grenules; some interbedded very

o ' Zne vo Fine~gealued £33ty sandstone and thin( 7}

!
woy Yigidoe beds

o VL TGN L AL DT R R Y ORI |
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1133-1137

1137~1143

-11143-1146

114611353

s |1153-1157

o 11157-1158
|

10~

@

13

14

20

1158-1160
1160-1161
1161-1164
1164-1170
1170-1173

1173-1177

1177-~1178

11.78-1180

11.80~1182

1182-1183

11.83~1200

1200~1215

Sandstone, yellowich-gray, fine- to medium-grained,
subangular, very limy, many black grains, some
light-areen, pink, and reddish-brown grains

Sheale, miediun-light— to medium-gray

Siltstona, medium~light—- to medium-gray

Sandgtoneg, wedluw-light-gray, very fine grained,
silty; interbedded with éiltstone as above

Shale, medlaw~gray, carbonaceous fragments

Lignite

Shale, brownish-gray, carbonaceous Iragments

Lignite

Siltsrone, wedivu-light-gray

Shale, medium~gray and brownish-gray

Siltstone, as above

Shale, medium-grayv, silty, carbonaccous fragments,
moderete yellowish-brown ironstone concretionz?

Lignite

Siltstoue, medlwmn-light-gray, some carbonaceous
fragmeats

Shale, as above

Lignite

Shule, medivm-ypray, siltg, scatteied cuvbonatQous
Lragaents

Shale, wmediuvm-poay, poorly beaded{?), carbopaceous

%Y
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10~

11

12

| 1215-1217

1217-1218

1218-1235

1235~1237

11237-1247

1247~1250

11250-1253

1264~ 2267

?
12671273

Sandstone, lightugreen;sh—gray, very f{ine to fine-
grained,vsome black grains, very ailty, limy, low
porosi.ty

Shale, brounlsh-grav, carbonaceous fragments

Sandstone, Light- to medium~-light-gray, fine- to
mediun- grained, many black grains, scattered
reddish-brown grains, silty, angular to sub-
angular, mustly drills loose

Shale, darvk-gray to brownish-gray, abundant carbo-
naccoug fragwente

Sandstone, medium-light-gray, fine- to coarse-
grained, scattered very coarse graips and granules,
black grains, larger grains are subangulaer to sub-
rounded, silty, micaoceous, feldspar

Sandstone, lipht~olive-gray, fine—~ to mediuom-
grained, silty, limy, hard

Shale, medium-gray, coarbonaceous fragments

Sandstcne, light-gray, fine- to medium—gréined,-
many black grainz, some reddish-brown graing and
mica, ilty, subaugular, mostly Jloose

Shale, 1od um-gray, cerbonaceosus Fraguents

Sandstons, s above

Shale, ncdlum—gray,.very carbonnceous; lignite

strinyory

Lo GOLTANT N e LIS QRO sy (a0
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1 1273-1285

6 1285-1320

10

12
13

14

16

17

ie
.?r\_— |
21

22

21

1320~-1325

1325-1340

| 1340-1349

1349-1357

1357-1367

1367-1380

Sandstone, light-gray, fine- to medium-grained,
some coarge and very coarge grains, subangular,
many black grains, scattered reddish-brown grains,
silty, much brownish-gray clayey matrix in part,
drills loose

Sundstone, as above, coarser, some granules, feld-
spaxr, saveral subangular'doubly~terminated quartz

I
crystals

Sandstone, light-olive-gray, fine- to medlum- |
graiuved, silty, limy, haxd

Sandstone, light-gray, {ine~ to coarse-~grained,
g0 very coarse gralng and granules, silry,
drills louse, similaxr to above

Sandsgtone, light-gray, fine- to medium-grained,
black gwairs as above, silty, drills loose

Shiale, mediuvm-light- to mediuwm—gray, SCBCtéFQd
plant impressions and fragments; interbedded with
medium=-lipght-gray siltstone

Sandstove, light-gray, fine- to medium-grained.

som& ¢ol¥se graing, gllty, subaupgnlar, many biack

|
graing, scattered veddishi~bioun and graen gra;nGJ

drilis loose
Sandstone, @s above, some very coarse graing and

granulces, caving?
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13

1380-1420

1380-1406
1406-1410
1410-1420

14201424

1424-1427
1427-1430
1430-1432
1432-1442

14462-1450

1450

1450-3490

1490-1.493

1493-1501

1501-1504

Electrical-log interpretation; samples frém 1390 to
1440 mislabeled or out of place(?); estimated
sample lag 10 ft.

Sands ltone

Shale

Sandstone

fine- to mediunm-graincd,

Sandstone, light-gray,

silty, drills loose

few carbonaceocns fragments

Shale, mediuvm—gray,

Sandstone, as above

Jignite

\

Shale, dark-gray, Carbonaceous; interbedded iignite

ghale, medlum~dark-pray and dark-brownish-gray;
interbeddad fine—‘ro medium-gralned sandstone

Estimated sample lag less than 10 f£t.?

Sandstonc, light-gray, fine- to medium-grained,
silty, some coarsc grains, subangular, many black
and some reddish-biown and grecn grains, drills
loose, probibly inalodes lignite strivngers in
upper part

Siltstone, melium-liznt-gray, many carbonaceous
films

Sandstone, A8 ﬁbove

Lignite and dark-grey carboszecous shale

.....

|
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R
115064~1506
1506-1508

1508-1518

--1518-1560

\

!
1560-1564

~11564-1570

1570-1582
£1582-1586

|
/15861595
|

¢

‘“‘?1595—1597

16

17

¢
i
|
[

1597-1600
| 1600-1608
1608-1610

0 1610-1617

1617~1622

© Sandstone, yvllowish-gray to light-olive-gray, fine-!

Sandstone, light-gray, very fine to fine-grained,
silty, drills loose

Lignite

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

Sandstone, light—gray,'fine~ to medium-grained, some
coarse grsins, silty, abundant black and some
reddish~brown grains, drills loose; widdle part
includes interbedded gray shale

Shale, mediun-pray, carbonaceous fragments

Lignite and dark-gray carbonaceous shale

Shale, medium~gray,\carbonaceous fragments

Siltstone, medinm-light-jpray

Shale, mediuw-zgray and brownish-gray, cépbonaceous
fragments |

Lignite

Shale, dark-gray, carbonaceous

Shale, medium-gray, carbonaceous f{ragments

Lignite

to medium-grained, very limy, many dark-gray to

black grains, some reddizh-brown and greenish-

gray praineg, scattered coarse grafing, angular to
subangulay, well dindurated
Shale, as above; Interliedded with sundstone &g

above
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16

18
14

20 -
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1622-1647

1647-1650
1650-1670

1670-1690

11690-1730

1736-173/

1734-1737

1737-1740

1740-1759

1759-1743

1763-17606

J
LAZ66-1TTA

Sandstone, light-gray, fine- to coarse~prained, sub-
anguiar, many dark-gray to black grains, some red-
dish-brown and greenish-gray gralns, probably
silty, drills loose

Shale, biownish~graym nany carbengceous fragnents

Sandstone, &3 above

Sandstone, siwmilar to above, probably mediun~ to
very coavse grained in part, drills loose

Sandstone, light-gray, fine- to medium~grained,
scattered cozyee graing, subangular, probably
silty, atcegsory grains as above, drills Joose

finely saade, gcattered

i

« -

Shale, wedlum-gray, var
carbonaceous fragments

Sandstone, c¢llve-gray, very fine to fine-grained,
limy, silty. well indurated, dJdaxk~-gray to black
grains, carbonacecus fragments on bedding

Shale, as above

Sandstone, light-gray, fine- to mcdlum—grﬁined,-sub~
anguiar, probably eility, many darck-pgrav te black
grains, ¢rills locnz, some reddish-brown and
areenich-frey grajns

Shale, byouwoish=groy , abundent carbonaceous frag-
morn e

Sandstone, as above

Shale, wo wum grav, =ome CArbonderous fracsenis
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10—

11

)
2

22

23

24

1L774~1776
1776~1780

11780-1.796

1796-1823
f

‘

:11823-1833

11833-1854

1854-1858

18581667

18671868

1868-1913

Sandstone, as above

Shale, dark-gray, carbounuaceous, lignite stringers

Sandstcne, Jigat-gray, (ine- to coarse-grained, sub-
angular, somc very ccaise grains, few granules of
light~gray granite(?), probably silcy, many dark-—
gray to black gralns, some reddish--hrown and
greenish-gray grains, drills loose

Sandstone, light-gray, fine- to medium-grained, sub-
angular; intcerbedded medium—gray shale with
carponaceous fragnents; several thin lignite beds
in lower part '

Shale, mediu;~bpay, soxt carbenaceosuvs fragments

Sandstone, ‘light-gray, flne- to medliuwe-graincd, sub-
angular, dsrk-gray Lo black and reddish-Lrovm and
greenisii~grav grains &s above, probably silty,
drills lcose; interbadded with mod;um—gray shale
as above

Shale, mediur—dark- to dark-gray, abuodant carbo-
naceovs fragments

Sandstone end inreviedded shale, 25 zhove

I.ignite

Sandscoria, 3 wbova; interbedded modivun- to wodlum-
dark-#ray shale wildy some cavhonaceous fragments;

prebebly some Lignite suyiviars

[N



1 (1913-1923

3 1923-1840

7 1940-1947
8 1947-1965

s ;1965~1969

1119691990
!

12 '11990ul996

)3

)4 19962000

15--12000~-2015

|
| Tray 1

v 2000-2003

I

1w 2003~2005

I
” i
|
2 200 5-7004
1
) !
b : Tray 2
[
¢ L 3=2007

Shale, medium-gray, gcattered carbonaceous frag-
ments ; dark-gray carbonaceous shale

Sandstone, light-grsy, fine- to mediuwm-grained,
gimilay to zbove, loose; interbedded wirh medium-
to mcdiumndark—gray shale with some carbonaceous
fraguwents

Shale, 2s above

Sandstone and shale, as above

Silustone, dark-gray, very limy, fairly hard, few
¢arbonacesous [ragments

Sandsrone, as sbove; interbedded with shazle as above

Shale, uwdium»dnrk—gray: many carbonacecus plant
fragmants

Saudstone and shale, as above

Core 2; reported recovery 13 ft. (5 trays)

Missing

(2 f.. core)

Shale, mediumrgray, fairly obhscure plety bedding,
fairly cofr, =scarce carbonaceous plant fragments
sulbparallel fo bedding

Migelng

(1.7 fr. core)

wdstong, madivu-pray, very fine graiacd, very
2ilty and clayey, scattcred mica, vob limy, bod-

il Ohscuse, Jow fina cosbondceoua fragments

¥
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19— |

17

210

72

12007~2007.7 Siltstone, mediun-gray, very finely saundy, slightly

micacoous, thin to medium bedded?

2007.7-7009 Missing
Tray 4 (2 fr. + core)
2009-2009.5 Shale, wedivm-gray, badding obscure, fairly soft,

many carbonacecous plant fragments wostly sub-
parallel to bedding
2009.5-2010 Sandstone, medium-gray, very fine to fine-grained,

very silly and clayey, many dark-gray to black

grains, slightly wmicaceous, fairly friablile, not

! limy, one bed(?); fov large and many small cacbo-
naceous fraguznte

2010-2011 Shale, medium-gray, partly silty and finely sandy,-
obscure bedding, fairly soft, scatkbered carbo-
naceous plant f[ragucuts; includes a few beds (less

than 1 in.) of sandstone, similar to above

{2011-2012 Missing

. Tray 5 (1.8 £t. cora)

F

12012-2013.8 - Shale, rzdiuvm~gray, vilty, platy obscurely hedded,

i fairly sofc, spaise to common carbornaccuus Lrag-

1

ments; scveral thin beds (L in. 4 of nediuvn-gray
micaceous partly sendy siltstone with wmany cavbo-

naccous plant fragwmants

2013.8-2015 Missing

gmanty

20152007 Shale, medivi-gray, carbonacecus
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12

i
13

14 |
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15 -

16
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24

2617-2019
2019-2023

2023-2026

2026-2036

20362050

2050-2056
2056--2068
2068-2070

2070-2090

2090-2092

2092-2097

2097-2100

2100-2107

T e s

Lignite

Shale, as above

Sandstene, medium—gray, very fine gralned, silty,
limy, hard, many dark-gray to black grains

Shale, as sbove; inteybedded with gray very fine to
nediun-grained silty sandstone, drills loose

Sandstore, medium-Jight- to'medium—gray, fine- Lo
medlun-grained, probably sillty and clayey, drills |
loose, wany dark-gray to black and greenish-gray |
grains, subangular, sllightly wicaceous; scattered
frapuents of olive-gray clayey dolomitic sand-
gtonc, probably soiwe cosrne grains

Shale, medium—gray, few carbonaceous fragments

Sandsto¢ne, as above

Shale, medium-gray, few carbonaceous fragments

Sandstone, as above, loose, probably very clayey
and silty; may include soft shale beds that are
lost iu sample washing? -

Lignice

Shale, derk-grav, very cavbonaceous, abundant plant

fragments

Silestore, yellowish-gray to light-gray, very clay-|
' |

ey, ''ashy"”, scattered dawk grains, micsceous E
Shale, Jight-gray, vonbedded(?), volcunic ash? |

Sillstone, "ashv" ag abuove
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1 2113-2122

7 2122-2123

8 2123-21.28

10~ (2128-2137

‘xe - 12137-2140

13 2140-2144
15— | 2144-2147

17 2147-2158

20- 1 2158-2162
21
22 2162-2178
23

“ 2178-2180

. | 21802182 -

Sandstone, gray, medium- to very coarse grained,
gome granules, probably silty, loose, subangular
to subrounded, many black and dark-gray grains,
some greenish-gray grains; some light-olive-gray
fine- tb medium-grained limy silty sandstone at
top

Lignite

Sandstone, gray to olive-gray, {lne- to medium—
grained, silty, limy, lignite fragments

Sandstone, gray, fine- to coarse-grained, probably

~silty, loose, many dark-gray grains

Shalc, wedium~gray, manf carbonzceous fLragments

Sandstone, olive-gray, very fine to fine-prained,
silty, limy, hard

Shale, medium-gray, many carbcenaceous plant frag-
mencts

Sandstone, gray, fine- to medium~graincd, probably
silty, msny dark grains, leoose; interbedded with
dark~gray carbonaceous chale

Lignitc'and daryk-gray to blacik very carl:onaceous
shale; brownish-gray dense ironstone

Shale, medivwm-dark~gray, carbongceous {ragmenis,
several thiv lignice beds

Sandstoine, as ebove

Shale, as «hove

GOV L e
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'2182~2184
}2184_2185

12185~2194
i
!

12194~2206

!2206~2208

1}

12008-2212

2212-2234

2234-2238

12238-2242
D242-2246

2246~2252

19252-2255

Lignite

Shale, as abuve:

Sardstone, nediwma-davk-gray, fine- to mediun-
prained, slightly silty, very limy, angulsr, few
coarse grains, micaéeous, abundant dark-gray Lo
black grains, very little porosity?

Shale, wedium=dark- to dark-~gray, many carbonaceous
fragments, several lignite strilugexs

Lignite

Shale, as ahove

Sandstone, gray, fiﬁe— to medium-grained, some
Course grains, probably siliy, loose, subangular,
maoy dark-gray to black grains; interbedded with
mediun-gray shale with many cerbonaceous plant
fragments

Shale, medium- to medium-davk-gray, qarbonaﬁeous
{ragmants

Sandstone, &s shove

- Shale, as abeve

Sandstone, as above; interbedded with shale as above
Shale, mwedium- to medivi-dark~gray, moderately liny,
silty, ILwirly hard, no carbonacenus fragments,

"echunky ' looks like "dirty" lincstone

Bos W NS ON T T T st 196 e
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e ———

L 12256-2269
!
¢

4 2269-2297

8 2297-2300

® '2300-2302

1
i

lO—i

" 2303-2310

O

i
2 '2310-2316

1

14 §2316-2317

5 193172319

—

L7 12319-2323

}
12323-2330

20- 1 2330-2332

71 2332-2335

4

2 2335-2350

! 23502367
SN

Shale, dark-gray to black, very carbonaceous, scat-
terved very fivie saua graions 1o part, fissile(?),
Jighite styingers in lower part

Sandatone, gray, fine- to mediun-grained, some
coarse greaing, probébly silcy, loose, many dark-
gray grains; interbedded with medium~gray shale
with some carbenaceous fragments

Siltstone, medium-dark-gray, Limy

Sandstone, medium-~daxl-gray, very fine grained, |
silty, limy, fairly havd : i

Shale, medium—gray; slightly limy; interbedded silt—é
stone 4s eLove, no piant fegsilyg

Shale, dark-gray to black, very carbonaceous

Iignite

Sapndstone, brownish~gray, very fine to fine-grained,
s1lty, limy

Shale, as above

Sandstone, gray, fine- to coarvse-prained, probagly

silty, lcuse, many dark-gray grainsg

Lignite

Shale, hramishi-gray, shundant carboneceous frapg-
i

men £S [

[

Shale, medliute-dari-gres, very nadyr sewples i
' |
Shale, nas &bove; uppey part includes stcelugers of

gray very fine to fine-graived sandstone, very ;
POOY stz 1ot f
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w

17

|

2370-2385

2385-2390

6. 12390-2400

10—

2400-2404

2604-~2425

2425~2435

24642~2468

2468-2473

Ke
E]

2475047

24762478

2L TE~2NES
SARD 2R

T I
PR ‘J'x‘?\/)

.

Sandstone, gray, fine- to coorse-grained, probably
silty, loose, many dark-gray grains

Shale as above with sandstone styringers as above

Sandstonc, as above

Shale, a; chove) some .sandstoune as above in lower
part

Shale, medivn-gray, carbonaceous fragments

Shale, dark-gray, many carbonaceous fragments and
Iignite filwms, becter samples

Shale, light-olive-gray, nonbedded(?), brownish-

. gray plant fossils

Shule, mudiumnlight—grag, no plent fossils?

Beluga Formation

Sandstonc, gray, fine— to medlum-grained, probably
silty, loose, many dark-gray grains; interbedded
with vediun-gray finely sandy shale

Shale, wedium-dark~gray and brownish-gray, abundant
carbonzceous plant fragments

Ssndstone, At above

Shale, devk-gray to black, very carbonaccous

Lignilte

Sandslane, as above

Shale, bravrlsh—-grey o daxﬁwgray, very carbonaceous
scathe red saleﬂite(f) crystals

Lidpinita

Shole, drie

grav to hiack, very carbonaceous

T UL S G R ICR 140 G W]
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; 2499-2500
2 (2500-2503
3 |2503~2505
4 12505~2506
5125062508

6 12508-2510

3 2510~-2512

S 12512-2517
:
10 -

no 12517-2521

12
13 %2521~2526
14 12526-2540

15-(2560-2544
16 12544-2550

o 12550~2560

12
1¢ )
i
I
|
i - . IRTEN
P25G0-R0EN
!
g
: |
i
3 > r; (“O“"' oo

- 2578t

Lignite

‘Sandstone, as above
Shale, as ebove
Liguolce

Shale, az above

Siltztone, light-olive-gray to medium-11ghlt-gray,
"ashy' in part

Shale, medivi—lighv- to medivi-gray, “chunky"

Shale, dark-gray, wvery carbeonaceous, lignite
stringers

Sands tone, gray, fine- to gedfum-grained, probably
eiley, darvk- gray prains, loose, sowe Coarsce prains

Shale, wedivm-light-gray and light-clive-gray, silty

Sandsrona, r=2 zhove

éhaja, davik-bhrounish-gray, very carbonaceous

above

Simdstone, 2%

Sandstone, nodium-dark- zrvay, {ine- Lo mediuvm~prained

adlty, Yins, jicacecus, Lew ccarse graing, sub-

aradns, large mica {lakes, |

e T e iy YEe e sy
-..’;' ST SN chli.'-_‘ :‘_",:A\

WOV Gt e ebhat o proins
i irtescoLation; no sanaley from
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8.1267

t12580-2590

3 2590~2592

4 2592-26006

J 2606~2609

8 2609-2625

i 2625-2632

14 2632-2636

19-12636~2657

18 2657--2660

Shale, dark-gray to black, carbonaceous, brown spots
and fragments, lignice stringers

Lignite

Sandstone, gray, fine- to medium-grained, probably
silty, locse; interl:edded shale as sbove

Shale, mudiuin-dark~gray, fissile(?), scattered
carbonacceous frapnonls

Sandstone, mediun~deri~gray, fine- to medium-grained
silty, llwy, micaccous (looks like sandstone ac
255G to 2560)

Shale, wediun-gray, scartered fine carvbonaceous
plant razmonts; sone grary fine- te medium-grzined
loose siliy sandstoue with many dark-gray grains

Sandstoene, 23 chove

Shale, mcedium~dark—~ to dark-gray, many carbonaceous
fregocnts; some sandstone similar to above in
lower part

Sandsio.o, slwilay to above, probably coarse=~gralied

Fleo 2 0 00=0e s Snrentaetovion; no samples from 2660

:,41 \
Sor Voo ey chzle
i
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4

wt

2717-2738

2738-2739

2739--2760

32760—2770
1
/

12770-2782

§2782-2788

|
12788~2789

|
12789-2798

12798-2815

Il
H
I
|
12815-2836
|

2824-2847
9843-2845
}2845-2855
128552856
| 2856-2806
{

| 2860-2865

2553-~2060

Ny ~
ot 73 i

. /
PN -

N
LN
-

Sandstone

Lignite

Sandstoae; som> shale neay widdle
Shale; inicrbedded saundgtone
Siltsreon2; intcrbedded shale
Sandston

Lipnite
Shale; interbedded sandstone

Sandstone

Shale; intevbedded siltstone; some sandstone near

base
Lignite and shale
Shale ' : ,

§andstone; sone siltstone near mlddle and shzle at

base
Lignite
Sandstone

S3iltatons

fagnice

Sandetone’ fnrervbeddod shale sud silistone
Lignive
Sarpdstone; afrerbeddsd siltstone and shale
souc wiltsvone

el

Sondsiaue; Jntertedicd shale in upper balf

RIEAVID U Al PR L S AR |
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b. 1263

1 12944-29Q0 Sendstone; interbedded slhiale
2 12980--2985 Lignite and shale
3 12985-2995 Sandstone
¢ 12995-3007 Silltstone; shale at top and bottom
®713007-3050 Sandstone; inlerbedded shale
6 l3050~3065 Core 3; reported recovery 15 ft. (& trays)
7 Tray 1 (1.3 ft. core)
N 3050-3051.3 Shale and interbedded sandstone in nearly equal
¢ | amounts, one 3-in. bed of siltstone near middle,
10_' beds up to 4 dn, thick: shale, medium~gray o
ey . medium—dafk-gray in lower part, silty, scattered
. o 1 fine sand grains, I,;o.:'ld‘ing obscure in upper part
{

' 1 and fissile to platy in lower part, carbonaceous
H j fraguents mostly subparallel to bedding and more
lb'{ abundant in lower paxl; sandstone, mediuw-gray,
16 g very fine to finc-grained, very silty and clayey,

!
7o glightly micaceous, wmeny dark-gray grains and
18 ( small caybonaceows fragments, f£riable, cobscure
i
EE bedaingy siltstonn, nedium-light-gray, very finely)
pI

sandy, slightly micaceous, cbscure bedding, scat-
tered carbonaceous fragments ﬁartly subparallel
to bedding

Aot a=-3082.80 Missing

Traey 2 (1.7 fi. cure) |




) 3052.5-3053.5 Siltstone &nd shale: siltstone, similar to above,

2 "~ medium—gray in port; shale, medium-gray, silty,

3 ) obscure bedding, two 0.2-Tt. beds, scattered

N carbonacaous fragments and lignite striugers

5-- puorly oniented in upper bed, abundaat gmwall

|
[

& carhonzceous fragwents in lower bed

7 3053.5-3054.2 Sandslone, sinilaxr to above
|

e 3054.,2-3055 Migsing

|
b Tray 3 (1.3 ft. core)
| - i .
10- iBOA,b—3056.3 Shale, medlun—~ to medium-dark-gray, silly, poor
" , fissile to platy bedding, scattercd cavbonaceous
i
. =y plent foagednbs Lo paii ravdowly nciented Lo bod- |
I
13 ding in nmedium~gray shale, few lignilte stringers |
is (¢<1/16 in. thick) and sbundant carbonaceous frag-
Yy ments in dackeys shale

| 056.3-3057.5 Missing

H Tray 4 Hissing
W 15057.5-3069
[
1 . - -
' | Tray & (Y.7 feo conn)
!
T AGR0-104E) T S, mediveoray, silty) mostly obscove bedding
1
a i 2opooe Loty Ledding in lower payt, calbonaccous
! \
' s . '
: coemertn e Blyoveyy gnzrse but abundant iun lewer
yoveTy w |
!
. 1 . i
el noln s ol oz 12 tonte and awber and some !
T, L Lragments noac Bases graces !
. L} ] . '
S L A whink, wedia-

T T na vory silty and !
} o Lartoe Pt g . owmany Inrkeg i
e oo o eeet - rearenks gl
| TN it e




o

10—

-
N

24

3061.7-3062.5
Tray 6

3062.5-3063.8

3063.8~3065

3065--3080

3065-3068
3068-3070
3070~3085
3085--3090

3080-3092

3092-3094
3064-3096
3096-30%8
3098-3100

3100-3102

A102=-3100

Missing
" (1.3 ft. + core, partly rubble)
Sandstone, sedius~gray, very fine graincd, very

silty and clayey, slightly wmicaceous, wany dark-

gray g¢raing, includes several thin beds (<1/2 in.)

of medivm-griay silistope, platy to very thin
bedded, ebundaunt carbonacéous fragments and films
mos tly along bedding, includes one bed (¢1/2 in.)
of very fine to wedium—grained very sillcty sand-
stone ncsr base

Missing

Electrical-log interprecation; no samples from 306
to 3100; assumed 10-ft. sawple lag

Shale

Lignite

Sandatene;} interbedded shale in upper half

Shale and siltstoenc

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

Shale, nedium-dark-prey

Shale, dark~zyay, carbenacecous; lignlle
Siltstone, wediun=dark-grey, Jimy
Sindstons, da 2hovi

Shale, medivi-gnay

. Sandstone, as wbova

g .
I

e e

'r

|
t
I
|
i
I
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9.1267

1 13110-3113

3113-3115

N

3 3115-3120

5v§3120"3125
6 §3125~3129
7 31293130
8 53130*3137

|

? f3137~3138
10»%3133“3140
Y .3140-3141
12 3141-3143
13 i3143—3146
14 i3146-3150

15— 3150~-3170
1()

17

16 13170.-3172

W17 4176

L :
1

o] X "

Sontesind

1

.3 Yy sy [
oA SLe3TR8
|

A

" Shale, wedium~dark-gray, carbonaceous fragments

Shale, light-olive-gray, caving?

Siltstone, olive-gray -

Shale, dari-gray ro vlack, carbonaceous; some lig-
nite in lower parc

Sandstone., ©5 above

Shale, medium~dark-gray, carbonaceous fragments

Lignite

Shale, as above

Sandstene, gray, fine~grained, probably silty, locse

Shale, light-clive-gray, many carbonaceous fragments

Lignite |

Shale, as above

Sandstone, as above .

Shale, medjum~davk~gray, carbonaceous fragments

Sands tone, medius- to medium-dark-gray, very fine

i’
e

grained, very silty, limy, hard, slightly'ndcaceour
interbedded wedlumdark—-gray limy hard siltscomne

Tignite

Sendeirne, prav, fine-grained, some mediuve grains,
pronahiv silrn,, Joose

L d e A carbonaceous fragments

Shetir,

LAY,

(5

At Lay oldoreeccay, very fine to fine-grained,

eils delogivzic, moch yellowish-brovn matrix




1. 1267

13

14

L1 3266-3288

3192-3198

3198-3200
3200-3204
1320423206
3206-3208

13208-3212

3212-3213
3213-321¢

3216-3225

i3225~3228

3228~3232

3232-3237
32373240
3240-3243
13243-3248
32483250
' 3250 5257
32573260

326G-3266

Sandstonc, gray, {ine-greined, some nmedium grains,
probably silty, loose

Shale, as above

Sandstons, as above

Siltstone, mediun-dark-gray, limy, hard

Shale, as above

Sandstone, mediuwm-gray, verf fine grained, silty,
limy, few fine grains, glightly micacecus

Lignite, caving?

Shale, medlum—~dark-gray, - cavbonaceous fragments

Sandstone, as above; interbadded mediam~ to medium—
dark-pray 1imy hard siltsione

Shalc, as above

Saudstone, gray, fine-grained, some wedium grains,
probahbly silty, loose; some interbedded shale as
above

Shale, as above

Sandstone, as above

Shale, ag above

above

Sandstone, as

&5 above

Shalc,
Sandstone, &5 shove; invcrbedded with shale as above
Shale, Jight-olive~-gray, siivy, "cionky"

Sandstone, as above

Shale, dal-gray to black, carbonaceous

L L LTI 1 O e S S [ TG I




9.1287

1 33268~3272 Lignite

2 ’3272-3275 Shale, U.ght-olive~grav, silty, conchoidal fracture
3 3275-3278 Sandstone, gray, fine-grained, cowe medium grains,
4 prcbably silty, loose
5.-13276-3280 Shale, uédium-ddrk—grpy
6 13280-3284 Siltstone, light-olive~gray, may be fissile or platy
7 bedded
8 33284~3287 Shale, as #bove
# €3287~3292 Sasndsteone, as above
10-;3292“3299 Shale, dark-gray to black, carbonaceous, ligunire
" E stringers
. £2 i[3299-3303 Sandstonae, as ahove
s i3303~3306 Shale, light-olive-gray, silty, few very small
14 { carbonaceous fragments
s 13306--3308 Sandstoune, as above
lo 3308-3312 . Shale, dark-gray, carbonaceous
17 1331).2~3314 Lignite
14 3314-3317 Shale, dark~gray, carbonacecus
19 13317-3322 Shale, weadiawsgray, icsny carbonaceous frapgments on
i
?0—; bedding, fissile?
§3322—3326 Sandstone, as above
7 3326--3330 Shale, Llack, carbatacedus
2 3330:--3333 Lignite
a8 3333-3337 Shale, vsdiva-liphi-gray (uuderelay?)
@ - |

4
BN
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3337-3356

133563357
3357-3359

3359-3367

3367

|
|
!
L367~3369

3369-3382

3382~3384
|

3384-3390

3390-3396

-

15

|
3396~3405

2410-3412

Sandstone, as above; interbedded wmedium- to dark-
gray chale with carbonaceous fragments

Lignite

Siltstong, wedium-dark-gray, liny, hard

Sandstone, medium—- to mediuvm-davk-gray, fine- to
coarse~grained, wvery silty, liwy, subangular to
subrounded, slightly nicaceous, many dark-gray
graius

Eatimatcd sample lag 10 ft.

Lignite

Sandstone, as above

Lignite

Sandstone, s sbove, yellow calcite in fractures

Shale, mwdium-dark-gray, few carbonaccous fragments,

limy fu part
Sands tonc, mediuvn~dark-gray,

very sllty, limy, subangular to subrounded, few

coarsz grains, sligntly micaceous, many dark--gray

8

graing
Sheal:,
igh-hroun ironetemis
Siltstomae, mediva—Cark-grav, limy, hard
Shale, s avove

Sandstona, as 2love

SN R L TN ) e e s,

A
Ny

fine- to medium-grained,

wrcdiua-carc-gray, Jimy, silty; dusky yeliow-
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o

15--

16

13420~3429
|

3429-3441

3441-3450

3450-3459
3459-3461

3461-3468

" 3468-3470

i
!
1
|
| 3470-3473
3473-3476
| 3476-3477

3477-3490

3490~3492

3482-3496

Shale, davk-gray, carbonaccous, lignite stringers;
some siltstone as above near middle

Sandstone, medium-gray, fine- to medium-grained,
gllty, limy, some coarse grains, slightly micac=ouvg,
probably more frisble aund lecss limy than sandstone
above

Shale, dark-gray, carbonaceous, Llignite stringers;
1-ft, saundstone bed gimilar co above near base

Sandstone, as above

Lignite

Sandstone, as abové, few very coafse grains and
gramules

Shale, medivm-dark-gray, fissile, many c?rbonaccouﬁ
fragments

Sandstone, gray, fine- to mediumfgrained, silty,
loose

Shale, wmedium-gray, {fow cavbonaceous fragments

Ligunlte

Sandstone, as Fvove; interbadded darli~-gray carbe-
naceous shale and ligadte

Lignite

Sandstone, as shove; dntervsdded brownish-gray shiale
with rarbonacecus fragrents and lﬁgnite‘stringcrs

Shale, dark—grse to biack, carbonzeous

Lipntin
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|
\
l

|
|
.|

13

14 f
I

16

17
!

19

Nt
[
'

2

23

24

35023505

3505-3524

3524-3528

3528-3540

3540-3546

3546+ 3550

3550—-3555

3535 3560

3560-3564

3564-3570

3570-3573

3573-3576

3576-3578

3578-3592

Shale, mediuvm~gray

Sandstone, gray, fine- to mediuvu-grained, sowe

coarse graims, probably silty, loose, many dark- !
!
gray gralus ]

Shiale, medium—gray, some carl:onaceous fragmente

Saundsiong, gray, fine-grained, some medium grains,

probably silry, loose; includes near middle some
light-olive~gyay silty zhale with few cartonaceous
|

fragments
Shale, wedium-grey, few carbonaceous fragments;
1-ft. lignite bed near niddle
Semdsrune, giay, finc- te coarse-grzinad, probably
silty, partly limy, loose, caving?
Shale, medinm-dark-gray, few carbonaccous fragments
Saudsctone, gray, fine- to nedium-grained, probzably

silty, loosc

concheidal fracture:

Shale, light-olive-gray, slliy,

Shale, mediuvm-dark- to dJdayk- gray, mony carbonacenus

fragrents
Lisnite
eray, fiswiie(?), many carbonaccous

shale, mediuneg

s T i
Lraprenta

o brdding

vLndiun-dayic-grny . dimy, tieird
juisdasieproay, liaee Lo mediure
Vary of =cse oarains, naay)

Y o
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o

9

~13599-3600

3600-3618

13618-3620

10- 136203622

17

721

22

20—

)|
13622-3624

| 36243630

3630-3632

i
13632-3638
3638~3643

3643-3650

3650-3669

|
|
|

3660-3664

3664-3668

Lignite

Shale, wmedium- Lo wmedium-dark-gray, few carbonaceous
fragnents

Sandstone, as above

Shale, aa.abOVC

Sancdstones, gray, fine- to mediuw-graired. probably
giluy, loose; interbedded medium~gray shale with
some carbonaceous fragments

Shale, as above

Lignite

Sandstone, medium-dark-gray, very fine to fine-
grained, siliy, limy;.madium—gray shzle

Sandstone, madium- to wmediuvm-dark-gray, fine- to
mcdigm—grained, many dark-gray grains, silty,
limy, slightly micaceous

Shale, medium~gray, few carbonaceous fragments

Sandstone, gray, fine- te mediuwm-grained, silty,

loose

Shale, dark-syay to blacl, carbonaceous, lignite

gtringers
Sandstone, s above
shale, devk-gray, carbonaccous; brownish-gray iren-

stone; Lntexbedded sanastone as chove

Shule, medivwm-gray, carbomacecus [rognents

inegenined, prevsbly silty, °‘-‘ﬂ‘-‘J

(G Y T “
§JncaLonL{>g§uy,
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9. {287

1 :3668-3670

? |3670~3672
|

¥ 34672--3677
4 136773679
>+ 136793683

5 |36835--3692

7
|

5 13693-5698

N
.3698-3700

|
10 - |
|
|

 3700-3704
¥ i3704-3715

13

Vo 13735-3722

i
¥ 13722-3730

Y 137509-3740
|
K
i
“3T0-2750

Shiale, as above

Lignite

X; TS s ab
Sandstone, as above

Lignite

Shale, nedivie-light-gray, partly silty

Sandstonc, gray, fine-grained, protably some mediuw

|
1
i
r
graine, silty, loose; interbadded medium-gray shale

Sandstone, as above

Shale, ulive-gray, silty, common diatom-shaped

fosalls, micaceous, few vory fine carbouaceous

{ragweits

Shale, dark-gray to black, ciibonaceous; lignite

Sandetone, wedivp- to medium-dark-gray, fine- to
medivm-grained, scattered coarse grains, many
dark—gray grains, subangular to subrouvnded, silty,

limy, slightly wicaceous

Shale, greenisn-gray to medium-gray, smoeotih

Sandstone,

Shale, madiup-dz

Seadatone, gray, fine-gralned, prebably sowe meddum

greins, €1le-, iovsa

Sitnla, as

. .
Srmuna tnue '

as zbova

ahove

23

shove

ments; several thin ligndte beds

% o dark-gray, wmsty carbanaceous

l
r
|
|




51267

3758-3764

37643766

3766-3774
37743778
3778-3782

3782-3786

3786-3790

Lol

3790-3792
3792-3798
3795-3801
3801-3804
3804-3807

38073810

3510-3812

Shale, daxk-gray to asmww|wwoadv may carbonaceous
fraguoate; few thin lignite beds

Sandstire, as above

Shale, & sbove; lignltre near ndddle

Sandstona, &8 above

Shale, as above

Siltstowne, light~olive-gray, very finely sandy,
slightly liwy, veyy fine carbonaceous material

Shale, lipht-olive-gray, silty, nonbedded(?),

carboinicaous freptents and filws randomly criented

Lignite
Shale, darvk-pray to black, very carbonaceous

Sandstone,, gray, fine-grained, probably silty,

Silisione, olive-gray, slightly dolomitic?
Sandst ez, oray, fiee- to modium-grained, probably

seduoe, sileov, loose

Shalo, dtgno-ollva~pray, silty

mesheepeay, fine- to medivm-geained,
SoF D WYERL LN WEYY opavene grains, many dariee
cwo et s Te ety sliehtly i czcecus
i
5. toomaediu srradined, siléy, looge
WL e e ey ity carbopacenus rageanta
ST e _ o e, v be conrse-grained
T 7 - - - e« eibismun)

lncsce




. 13850-3854
,  |3834-3863
s |3863-3873
4

| 13873-3887

|

. 13887-3895

|
|
13895-3899

wo. | 3904-3905
o, 3905-3907
13807-3908

13 .3908_3910

15—

16 3910-3912
|

17 f3912-3917

18 ; .

W 3917-3919
e 391263920

F3! 3920-3924

2 3924-3928
!
s 2025239720

¥53-3923

- Shale,

Shale, as sbove

Sandstone, as above

Shale, mediun~ to dark—-gray, carbonaceous fragments;
some ssndstonce as above in upper part

Sandstone, as above

Shale, wedlum-light-gray,.very finely to finely
sandy, few carbonaceous fraguents

Shale, medium-dark-gray, some carbonacecus fragments

Sandstone, as above

Shalc, mediuvn—gray

Lignite

Shale, light;olivo~gray

Sandstone, medium-gray, fine- to mediqugFained,
somz coarse grains,ldark~gray grains as above,
Iimy, silcy

mediupr-pray

&

Shalce,

Sandscone, grav, fine- to nedivm-grained, siley,
Joose

greenisl-aray, seoclh

Soii s LOME, &7 Lo
Stioano, Ligho--7 =g . Ly
L Ll
St ., e - g
ety
Rt de : va Tl ey elrbensceouy
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1. 4267

\ 3335-3938 Sandstone, as above
,  [3938-33944 Shale, dark-gray, veny carbonaceous, gome sandstone
1 az above nesr riddlie
a 13944-3952 Siltatone, wmedinm- to mediuvm-dark-gzray, limy, very
5_ finely sandy in pavt
6 3952-3964 Coxe 4; reported recovery 9 ft. (3 trays)
7 Tray 1 (1.7 fc. core)
P 3952-3953.7 . Sandstone, medium~gray, very fine to fine-grained,
g scattered medium graing, very silty and clayey,
10— sllahtly micaceous, not Jimy, many dark-gray E
T grains, some small carbonaceous fragments, few
‘ 12 lignite stringers (1/16 in. thick), friable, ob-
13 gscure platy to thin bedded, grades into sandy
14 siltstone in uppexr 0.3 ft.
15— 13953.7-3955 Missing
16 Tray 2 (0.8 Zt. core)
17 3855-3955.5 Shale, medium—grav, siley, not limy, scatlered Lo
18 abundaat carbonaceous fragrents gnd filrw, f_ev:-}
" lignite stringers (K 1/8 in. thick), mostly obscurelé
;\_-._i platy to thin bedded; includes near middle a 1/2~ |
in. bhed of fairly hard mzdium-light-gray and lightL
) bruwsish—gray siliy mottled shale with abundant
o carbouaceous fragr‘neats in byownish-gray part
P (Loevie like a shale breccla ); lower part in-
. S B cluana a’feow sandy siltstone lutevbods |

TR G LM T DHIN G T e O st
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10 -

3955.5~3855.8

3955, 8-3958
Tray 3

3958-3%58.7

1

12

13

14

15—

16

17

i8

2t~

Z4

3958.7-3959.7

3759.7-3961

3961-3964

Sandstone, wediuw-gray, very fine grained, few fine
gralns, very silty aud clayey, slightly micaceous,
not lirny, wany dark~gray gralns, few fine carbo-
naceovs [ragnonts, several medium~gray shale
lewinae, drregular platy bedded

Missing

(1.7 ft. + core, rubbly in part)

Shale, medium~gray, silty, few clayey shale irregu-
layr laminae with poox slickensides, not limy,
carbopaceous leaf Jnpressions on top surface, few
carbenaceous Fragments partly aé high angle to |

’ part
beddivy, lnwe?\inrludes gome giltetone in thin
beds (<1-in. thick), poor platy beddihg

Sandstone, medium—gra&, very filne grained, few fine
grains, vexy siltyland clayey,lslightly micaccous,
many aark-gray grains, not liny, very few fine
carbonaceous frapwents; aboet half of interval is
saendy ciluscone, Ledding nostly obscure but sore
veyy thin vedded

Missing

Nobt yanoveied

Sandar: o, siuwtlar to ehova

Shale, duck-grav Lo black, vor. carbenaccous

Lignite, vory fincly ke finily sandy in part; inter-

heddod lianlvio ¢anazcone

! oG RN G L T 0 - s
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i -

iz

13

14

17

18

(4]
F

3975-3980
39803982

3982~-3996

39964001

4001-4013

4013-4016
4016-4018
40184019

4019-~4021

4021-4025

4025~4030
4030-~4032
A032~4037

4037--4046

40464050
HO50~4L053

40534055

" Lignite

Shale, dark-grzy, carbonaceous

Sandstone, as above; some medium-gray shale with

carbonaczovs fragments in uppery pavt

Shale, m=3ivm-gray: dark-gray carbonaceous shale;
lignite; sowe cemont in sawples
Sandstone, gray, fine-grained, some medium grains,

silty, loose; interbedded medium-gray shale
Shale, medium-gray
SiJtstone, medium-darik-gray, Llimy
Shale, medium-gray -

Sandste~e, mediuvr-dark-gray, very five te fine~

limy, silty, caving?

grained,

Sapdstone, gray, iine-grained, probably some mediumr

grains, silty, loose
Shale, dark-gray, carbonaceous, lignite mnanmOﬂm
Lignice; medium—gray shale
Sandstone, as above
Shale, medium— to redium-dark-gray; soms sandstone
as sbove
above

Sandstone, as

Shale, as above

8iltstonc, mediur—davk—gray, liuwy
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10—

11 -

12

13

19

JO-—

21

1
{
»
b
!
1

4055~-4060

4060-4062
4062-4064

40644071

4071-4076
4076-4080
4080-4083
4083-4084
£084-4086
4086-4090

4090~4100

4100~4102

4102-4108

4166~4118

Sandstorne, mcdium~ to wedlum~dark-gray, very fine to
fine~-grained, few medium grains, many dark-gray
grains, liwy, silty, slightly micaceous

Ligaite

Shele, dark-gray to black, carbonaceous

Sandstene, as above; souwe weciuvm-gray shale in
mi.ddle

Shale, wmedium-gray

Sandstone, as above

Lignite

Shale, as above

Silrastova, malium~dark-~gray, limy

Shale, dark~gray to black, carbonaceous

Sandstone, wadivm-gray, very fine to fine~grained,
few medium graine, many dark-gray grains, linmy,
siliv, ol

roLly mlcaceous

I
L&

Shale, mediuni~gray, siloy, limy

Ghale. medivss to =edunedark-gray, foe carbonarceous
2 5

o

fine. predned, sow nodium grains,

i , o deress dntarnoelod darke-pravy carbonaceous
Lavd
asui R Crous
ONG,  4a o
Tembe, ol aboung Llmtl oo
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3

10—

13

14

15 -

16

17

20 -

1

4130-4150
4150-4155

4155~4160

4160-4184

4184~4190

4190-4200

4200-4210

5210~4217

|

4217-4220

4220~-4237

Sandstone, as above} interbedded chale as above

Shale, medium-davk-gray, many carbonacecous {ragments

Sandstore, gray, fine-grained, some medium grains,
silty, ioose

Sondstone, medivm— to wmadiwn-dark=-gray, fine- to
medium-grained, some coarse and very coarse grains,
many dark-gray grains, suﬁangular Lo subrounded,
liny, silty, slightly wmicaceous, mostly loosc,
poor samples

Shale, medium-gray; interbedded sandstone as above
except generally coarser and not liuy

Sandstone, gray. fine— to coarse-pyrained, some very
coarse grains and granules, many dark-gray grains,
igneous-rock and metamorphic-rock grains, silty,
loose

Sandstone, medium-dark-gray, fine- to mediumf
grained, few coarse and very coarse gralns, mauy
dark-gray grains (sore fragments of matémorphic
shale?), silty, linmy

Shale, medivm-derk-grar, many carbonaceous f[raghents

Shale, light-clive-grar, silty; sdltstone, lipht-
Olive—gray

Sandstone, gray, fire-grosined, soue pedium graing,
sllty, loose; iﬁterﬁcddad olive;gy“y shale uiih

many carbonaccoes frogments

R N T N T L NI ke
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4

10~

M

[Mwmﬁ

i}

!
4237~4240

4240~4245
4245-4250

4250~4267

h262-4264
42644260

4266-4268

4268~4276

42824286

42864292

49994315

|
|
(4320-/ﬁ30
!

Shale, dark-gray, caxbonaceous, lignite stringers?

Sands tone, as above

Shale, wmedium-gray, fairly soft

Sendstone, as above; intcorbedded madium-dark-gray
shale,.carbonaceous,fragments

Sandstane, wediuve-gray, fine--grained, limy, silty

Shale, as above

Sandstone, geay, fine-grained, somz medium grains,
sile, looge

Shale, dz2yl-gray, carbonaceous, fissile(?), many

 plant fragments

Sandstone, madium~ to médium—dark~gray, vary fine
to fine-grained, few medium grains, many dark-gray
grains, silty, 1inyl

Sands tone, medium—d;pkngray, vely fine to fine-
grained, stlty, carbonaceous

Shale, light-olive-gray, nonbedded(?), many plant
fragnants vandomly ogiented

Sandstcenx, grey, fine- to medium;grained, gome
coarsa and VeYy coarsc graine, many darke-gray
graive, slley, leogze

Sandstens, as above, Limy

Sandestove, gray, Line- to médiumrgrained, some

coarze and very coavse grains, silty, loose

VoS BUVEREY G VNG GFELOK : 105 o s 21117
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2.128?

73

24

4330-4333

4333-4338

4338-4343

4343-4349
4349~4365

4365-4367

4367-4370

4370-4372
4372-4376
4376-4380

4360-4386

4386-4393

4293~-4396

4396-4400

?ahoo-n- 15

|
|
|
1

114}’ 1

4400-4400.5

Shale, light—~olive-gray, splintery, scattered black
specks

Sandstone, as above

Shale, modium—gray, fairly soft, few carbeonaceous
fragrents

Sandstonﬁ; as above

Shale, as above; interbedded sandstone as above

Sandstone, medium-gray, very fine to finc-grained,
sitty, limy

Lignite; shale, dark-gray; carbonaceous, many plant
fragients

Shale, medium-1ight—gray

Siltstonc, medium~dark-gray, very f{inely sandy, limy

Shale, medium-gray

fine-grained,

Sandstone, gray, some medilum grains,
silty, loose
Shale, dark-gray, carbonaceous, lignite or coal

stringers

Sandatone, as_abowve

Shale, as above
ore 5; reported recovery 15 fry (5 trays)

(1.9 {t. + core)

Shalc, wediumeypray, silty in lowev part, not limy,

fissile to plaly bedding, few brown ivonstones
(1/16 in.3}) nesr middle, abundant carbonaceous

fragrents and coal films (d¢most paper- thln) mo,ri

suhparallel Tt

ta bedding
i s (‘ V3N AN ON D ITRG (s ||)r,/) b= N

aey b
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» - 14400.5-4401.9

14 $%h401.9-4403
15— Tray 2

16 4403~-4403.5

Siltstone, mediuwm—gray, very finely sandy in part,
not limy, some fisgile to platy bedding, carbo-
naceous fiims and fragnents wostly subparallel to
beddingi few lenticular beds (up to 1 4in. thick) of
modiunm~gray very f[ine to nmedium-grained very silty
fairly friable sandstone with included coal
stringers («1/16 in.) in uﬁper 7 in.; Includes a
4-in. bed of medium-gray silty shale 5 in., above
base; shale in upper 1 In. has brownlsh tint, some
greenish-gray spots (reworked shale pebbles?), and
many coal films and in lower obscurely bedded part
nany yelleowish-browa ldmy iroustones(?); appaurent
dip on few beds about 10 degrees

Missing

(2 ft. + core, rubbly in part)

Shale, dark-gray in top 1l in., remainder medium—-gray,
silty, not limy, obscure bedding except platx in
top 1 in., abundant paper-thin coal films and
stringers («1/8 in.) partly orlented at high avgles
to probable bedding: apparcunt dip at top about

17 degrees




9. 12487

1 14403.5-4405 Siltstone, mediuwm-gray, olive—-gray and brovnish-gray
2 bands or strcaks along some bedding, mostly very
3 finely sandy, scattered fine and medium graine in
4 part, unor limy, obscure irregular platy bedding,
5 - sone cosl 1ilms and stringers (<1/8 in.) mostly
6 subparalliel to bedding; uvpper half includes & few
7 beds (¢1 in. thick) of medium-gray very fine to
8 fine-grained silty sandstone; bright coal bed
9 (1/4 in. thick) seemingly lies near base
|
10 144054406 Missing
t g Tray 3 (2.1 ft. 4 core)
. 12 i1|.406—~0407 Siltstone, medium-gray, very finely sandy in upper
13 i part, not limy, fissilc to poor plnty\Qedding,
14 many paper—-thin carbonaceous films and some coal
(5 lenses («1/16 in.) mostly subparallel to bedding,
16 top 1/4 in. is interlaminaied dark--gray carbo-
17 naceous shale and coal
18 4£407-4407 . & Shale, modium- to medivm-dark-gray, silty, not Lliwmy,
1y ; fissile to platy bedding, coal filus and streaks
’“'[ conpon in Iower half
21 }4407.4—4608.1 Shalc, derk-gray to black with aburdsrt coal siulngers
2 ! and beds (1/4 din.4) in upper half, wedium-gray
i with egbundont cerbenaccous fragiunnts near niddlie,
“* ! éaric-gray vith meny coal Filwms and well-develepad
i clickensicrs dn basal 2 in.4; dooludes pear widdle
o a 2-in,t beg of mediuv-gray very ficn to Line-
. ' graived 2100 mligchiiv 1linmy and U cacocus sand- !
R e _uBlone WL 2GS

N N S T LI R T
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1

12

13

14

15—

17

18

20

2t
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Ny

23

724

i
i

4408, 1-4409
Tray 4

4409-4409 . 4

4409.4-4411.1

4403 . 1-4412
Tray 5

4417-4433.6

Migssing

(2.1 ft. 4 core, rubbly in part)

Shale, wmedium~-gray, silty to finely sandy in basal
part, not limy, obscure hbedding, abundant fine
_carbonzncenus fragmchts and films, very few cozal
lenses (¢1/8 in.) parctly at high angle to probable
bedding, lower contact probably gradational

Sandstonc, medium~gray, vexy fine to fine-grained,
scattered medium grains, very silty and clayey,
not liwy, many daxk-gray grains, subangular to
subrounded, faw ﬁedlnm~gray shale fragnents (1/4
in.) in upber part, includes sandy siltstone in a
few thin (<1 in.) beds and in & 2.5~iﬁ, bed 2.5
in. above base, bedding wmostly obscure but may be
very thin to thin bedded, mauy swall carbonaceous
fragwents and films and few coal lenses (é1/4 in.)
pertly &t high angle to bedding; contact at 2.5
in. #bhove bgse dis sharp, slightly undulating, and
chows ne apparcnt alp

Missiva

(2 fr. core)

Sardevane. siniley vo above, mostly very "dirty",

Lirciaung 2edn.s bad of daedy siltetone 3 4n. above

base o dlewe s wovinrl gralnlional




<1

v |4413.6-4414

[

s |4414-4415
5 14415-4423
101 4423-4427

1 144274429

. 12 [4429-4442

16 | 44426460

19 Lh60-44h5

Siltstone, medium~-gray, very finely sandy in upper
part, not liwy, fissile to platy bedding somewhat
irregular in lower part, many carbonaceous films
suhpareliiel to bedding, one coal lense (1/16 in.)
near base, few irvegular laminac of medium-gray
clayey shale in basal part, apparent dip sbout 15
to 20 degrees

Missing

Sandstone, gray, fine-grained, silty, loose

éhale, medlmm—dark—gray,lcoal stringers

Siltstone, redium~dark-gray, very [inely sandy, limy

Sandstone, wedium-dark-pray, very fine to fine-
grained, few nedium grains, many dark-gray grains,
sllty, liimy; intcrbedded with shale as above, some
amber fragwnts, cuallstringers

Sandstone, wediun~ to wedium-Zark-gray, very fine
grained, silty, liwmy; interbedded medivwm~ to
medivr-dark~gray sandy limy siltstene

Shale, black, carbonzceouws; cosl; light—olive-gray

shale with sbunduant planc fragments

Sandstene, gray, fdue~prained, somy pedlun graid
o - . oy v N TN A = o PIREEN
Sllt‘.} y looce; interbadded wedivn gy saanc

Q o~ R RTEC . 1. . . t oo ~ 7\ - R, R
Sandarone, wmedluae-da, enray, veily fone to Dloe-

grafnnd, Lew madlae pvalos. ey dazic-cany gratn.
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21
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28
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4 480-4485
L485-4488
4488-4496

144964500

4500~4510

|
{4510~4514

4514-4520

4520-4523

14523-4526

45264529
4529-4533

4533-4536

|
J .
C4526-4540

!
F4540~4542
]

FAS42~L545

L565~4552

|
|
|
[ N
| 4562-4557
|

Siltstone, medium—dark-gray, very finely to finely
sandy, limy

Shale, medium-~dark- 1o dark-gray, carbonaceous,
coal stringers

Sandston&{ gray, finc~grained, some medium grains,
silty, loose; interbedded shale as above

Shale, medium-gray, many carbonaceous f{ragmenls

Sands tone, medium- to medium-dark-~gray, very fine to
fine-grained, silty, limy; interbedded medlum~
dark-gray liny siltstone

Shale, medium-dark-gray, silty, liny; siltstone as
ahove ‘

Shale, dark—gray, carbonaceous, coal stringers

Sandstone, as above

Shale, as above

Sands tone, as abave

Shale, mzdivw-dark-gray, limy

Siltstone, modiuvxm-dark-gray, liwxy, sows carbenaceous
fraguents

Sand=tonz, as above

Shals, as above

o0 siliétune, as sbove

Shaic

Sendglonz, sivilee ro ghove, scattered nediuwn gosias
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L j4557~4560

4 4560~4569

“- 14569-4572

7 14572-4574
8 !4574-4575
®  14575-4578
0. 1 4578~4586

o 14586-4590

13 4590-4592

|
15145924508

16 §4598—4603

17 {

1| 4603-4510

Shale and slltstone, as above; trace of brownish-
gray clayey nonlimy shale with plant impressions
and acattered very fine to fine sand

Shale, madium~dark-gray, many carbonaccous fragments

Sandstone, mediun-gray, very fine to fine-grained,
silcy, limy

Shale, as above

Coal, caving?

Siltstone, mediur-dark-gray, limy

Shale, dark-gxey, carbonaceous, coal stringers?

Siltscgne, medium-dark—gray, very.finely sandy, limy
fow carbenaccous Fragnents

Shale, dark--gray, silLy, limy, few carbbgaceous
fraguents

Shale, medium-dark—-gray, carbonaceous

Sandstone, gray, fine-graincd, somce wmedium grains,

silvy, loosc

Shalz, a5 =bove; dark—-gray to black carbonaceous
ghale, orobhably mi cosl stringe:s

Hlectyical -loz fntexpretation; no sawples {rom 4620
to 4670 assunscd 10-{n. sample lag

Galtntone; cowe sandslona at top

shale: interbedded s 71xtona

Ciadntone

Virsrey Ut hodded s eacgae




1 {4660~4662
2 |4662-4666
3 14666-46567

s 4667~-4670

o |

6  14670-4820

B 4670-4674
§  14674-4680
10—{4680—4682

M 4682-4686

12 4686-4688

I
12 14688~4692
!

14 146924698

15--14698-47L1
16 4711-4712
17 4712~4718
18 4718~4739
19 £739-4740

“-15740-4753

21
|4753-4752
21624766
|
147694770
|
PO
- ’
L

Ar0zAT80 L

Siltstone,

nedium~dark--gray, limy

Shale, dark-gray, carbonaccous

Siltstong,

Sandstone,

as above

gray, fine-grained, some medium grains,

siliy, ioose, poor sample

Electrical-log inLerpretation; no samples from 4680

to 4500,
Sandstone
Shale

Coal

Sandstone

Conl
Sandstone
Shale
Sandstone;
Coal
Shale
Sairdstone;
Coal
Sandaztone;

miadlie

assumed 10-ft. sample lag

interbedded siltstene in lower half

sons interbedded siltstone
.

some chale at tep and silestone near -

Shale aud siltstoue

Sandstone

Coal

Sevd-tene;

sowe shale 20 top

1 R NI ERD PRI N T e 1 1846 (3 - e
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14

16
17

18

4780-4797
4797-4798
4798-4810
4810-4828
|4828-4830
4830-4840
484D-4865

4865-4873

148734820
|

£890-4892

48924897

4897-4905

4905-4908
490 8-4910
4910~49186
4918-4923
4023-4927
£927-4929
4£629-49 20

493530--4%37

Shale; interbedded silistone

" Cual

Sandstone; Interbedded siltscone

Shale; interbedded sands tone and siltstone
Coal

Sands tone; sone shale rncor basc

Shale; interbedded siltstone

Sandsctone; iunterbedded siltstorie

Siltstone; Iuterbedded shele; sandetone at base

Sandstone, gray, fine-grained, some wedium graine,

sllty, leosce
Qhale, medium~dork~gray,

and fraguents, coal stringexs

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

loose, many dark-gray grains

Shale, madiuvm-dark-gray, corbonaccous f£ilms and

fragments
Sandstonc, ag above
Shale, as above
Sandstone, a5 above
Shale, darie-pray co black, carbopocuous
Ceoad
Sanastena, wonllar to o hores

Shale, wedlut carks to deni -pyay

72

abundant carbonzcenns films
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4937-4947

£967-4950
4950~4952
4952-4957
4957-4958
4958-4963

4963-4968

4968-4970

4970~4973

u973-4976

4976-4981

4981~4987

r987-4989

l4089-499

46925002

5902-500%

-

1
)
[5004~5330

Sandstone, wedium~ to nedium-dark-gray, fine;gr&incd
somz madium graing, many dark-gray grains, sub-
angular, silty, liay, slightly micaceous; some
intervbedded shale as above

Shale, as above

Sandstone, gray, fine-grained, silty, loose

Shale, dark-gray, carbonaceocus

Coal

Sandstone; as cbove

Shale, wmedium-dark-gray, many carbonaceous fragments
and filme

Silestone, medinm-dark-gray, limy

Shale, as above

Sandstone, gray, fine-gralned, some mgdium grains,
3ilty, loose

Shale, dark~gray to black, carbonaceous, eoa;
stringetls

Sandetone, gimilar to sbove

Shale, dark~gray to black, carbonaceaouvs, coal
strinvers

Sandatore, we hove

Shale, wedivne da5k- o éwfhugray, carbonaceous frag
ments ; Inieshedded pedive-darl-grsy siltscone

Siteetone, medlin-daye-oyse, Liny

] AT e g s PR
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14

18

16

21

i5010-5025

5010-5018

5018-5022

|
;5022—5025

|
5025-5035
Tray 1

5025-5026

i

]
L 4
(7

Electrical-log interpretation; no samples from 5020
to 5030

Shale; some sandstogc near middle

Siltstone

Sandstoné .

Core 6; reported recovery 2 ft, (1 trav)

(1 ft. core, Tubbly in part)

Shale, medium~ to mediuw-derk-pgray, fairly hard,
silty in part, not limy, poor fissile to platy
paxtly wavy bedding, abundant small carbonaceous
fraguwents randomly oriented in large part, many
papcr--thin carbcnaceo;s films mostly subparallel

to beddiug

o5

few yellovish-white grainy specks
(fine-sand <ize) in small pari of shale, worm
burrow{?) ncar base; jincludes some wmedium-gray
partly sandy siltstone with abundant smwall carbo-

nacecus fraginents

intccnrefwtion; no sanples from 5S040

SR 4 e ..-
o & & STt one I tuve VLl
RV E I H 337 -~
A G T I M gijt 0 ad o shiclo in iddl
P > - - . i H - - Y.
IERC TR S FR-A S . ke L L iRy




15— ¢

17

5085~-5096
5096~5100

5100~-5102
5102-5i07
5107-5115

5115-5118

5118-5120

15120-5122

5122-5129

;5129~513o

|
i5130-5160

51306~5153

'5153-5160

H18H-5164

|
|
15L34-5170

Shale; siltstone near middle
Sandstone
Sandstone, gray, fine- to medium-grained, silty,

locse, similar to zbove

Shale, mediun— Lo medium—dark-gray, many carbonaceous
' i

H

fragments i
Sandstone and interbedded shale as zbove
Shale, dark-gray to black, carbonaceous
Coal
Shzale, madium;gray, carbonaceous fragments
Siltstone, medicw- to medium-dark-gray, very finely‘
sandy, limy '
Coal
Blectrical~log interpretation; no samples from 5140
to 5i70; assumead iO—ft. sanple lag
Sandarong; intcrbeddeq shale in uvpper part
Shalc; siltstene near wmiddle
Shale, dark-gray, carbonacaous
Sands tone, med wr-datk-gray, fine- Lo wediuw-grained,
zrains of

ey darke oy to blzck gralng, sons

ot codorn ol tamevrhiosed shale(?), subangular,

H I3
FATARR AN

s o, 4y, fiae Jnyeined, many dagh-gray gralins

]

Iinterpedicd shale na obove
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5190-5250

5190~-5201

5201-5227

-15227~5237

5237~5238
5238~5245
5245-5250

5250~5252

15252~5256

$5256-5263

5263~5268

5268-5271

5271-5276

5276-5278
5278~528

5260528

' v A e
P =D
LT -y
DA I

Flectrical=log Latexrpretetion; no samples frowm 5200
to 3260; assumed J0-ft. sample lag

Shale; sandstone near middle

Sandgtonel

Shale; sandstone ncar middle

Coal

Silestene

Sanastone

Coal

Sandstone, gray, fine-grained, silty, loose, mauny
dark-gray graing

Shale, medium- to mediuir dark~gray, cavbonaceous
fragments

Sands tone, mcdium—dark—gray, very fine prained,
silty, Limy

Shale, as abova

Sllratone, mediun~dark-gpray, limy; interhcddeq'shale
as above |

Shale, vellevish-brown, slightly limy (dolomitic?)

Shale, nadiulient-gray ro yellovish-gray, silty

Shale, nadivsedark-grovw, many carbonaceons [rapg-
ORI

Gilispona, medivm-darke-groay, limy

S caedion-arny, somr carbonaccous fragments
Tt cone, wsoabove

TS T L i O
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| 5293-5297

3 5297-5300

4 5300-5302
5—:5302=53ll

6 |

7 5311-5313

& 15313~5320

9 |5320--5323

10 15323-5327

" 5327-5329
2153295337
5 5337-5341
!5343—5344
w-!
i
16 15344~5347
5 |s347-5350
18 15350-~5357
153575266
20 15366~5270

“ 5370-5373

15373-5375

_.fxagments

Sandstonc, medium~dark-gray, fine-gralned, some
medium grajns, 'silty, limy

Siltstone, light-olive-gray, carbonaceous fyagments

Shale, light-olive—gray, concholdal fracture

Shale, darli-gray to bihck, carbonaceous, fissile,
coal atriugers

Sandstone, similar Lo sbove

' Shale, medluwn-dark-gray, carbonaceous fragments

Siltstone, medium-dark--gray, very finely sandy, limy

Shale, dark-gray, carbonaceous, co2l. stringers

Siltstone, medium—dgrk»gray, 1limy

Shale, mcdluﬁ— to medium-dark~gray

Shale, dark-gray to black, carhouaceous',

Siltstone, mediun- to:medium-dark—gray, partly sandy
Iimy

Shale, medium-gray, {ow carbonaceous ﬁragmeﬁts

Siltstone, as above

Shale, a:s ebove

"Siltstone, as above; fnterbedded with shale as above

Shale, écdium~gray, few carbonaccous fragments

Siltstone, as above

Sandstona, nediuvns to medium-dark-gray, very [ine
graincd, siliy, linw

Shale, olive-pray, clavey, flalkey, nc carbanaceous

4
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23

22

5..

6

10—

5378-5380
5380-5383

53835387

5387-5395
153955435
t

5395~5403
54035418

5418-5432

5432-5435
S435~5439
154395443
5443-5447

5447-5448

= 15448-5450

5450-5457

5457~5459

5459-5464

154645469

h [

15469~5472

f
5473-5475
|

5475-5477

14775481,

Siltstone, as above

" Sandstoune, gray, flne~yrained, silty, loose

Shale, wmedium-dark-gray, carbonaceous fragments

Sandstong, similar to above

Electrical-log interpretation; no sanples from 5410

to 5450; assumed 15-ft. sawple lag

Sandstonc; some shale near picdle

Shale; some interbedded silcutone

Siltstone and sandstoue

Shale

Shale, dark-gray, carbonaceous

Sandstont, gray, fine-grained, silty, leosc

Shale, mediewm~gray

Coal

éhale, medium~gray

Sandstone, medium~dark-gray, flne~gruined, many
dark--gray prains, silty, limy

Shale, wedivu-gray

Sandstune, gray, fine-prained, silty, loose

Shale, derk-gray to bLlac¢h, carbonaceous, coal
giyingers

Sandstune, ag asoOve

Siltslone, dart-~grey, loigr

Shale, nadivw-davii-gray

1

Samlsvione, ab whot




-1267%

Jo—

11 -

o

15481-5485

5485-5500

5485-5487
5487-549G
54%0-5423
5493~5496
5496-5500
5500-5515
5500-5505
5505-5515
5515-5530

Tray 1

5515~5515.2

"Electrical~log interpretation; no samples from 5500

Shale, dark—-gray, carbonaceous

to 5515; assumed 15-ft. sample lag
Coal
Sandstoune
Coal
Shaie
Sandstone and siltstone
Core 7; no recovery; electrical-log interpretation
Sandstone and siltstone
Shale; some siltstorne near base
Core 8; reporfed recovery 14 ft. (5 trays)
(1.2 f£t.+ core, rubbly in part)
Coal znd shale in subequal amounts, beds as much as
3/4 in. thick; coal, bright and dull, banded,

abundent plant fragwents in dull parts; shale

(upper 3/4 ivo. ved), dusky-yellowish-brown, hard,

blocky and poor conchoidal fracture, many paper-
thin carboneceous films parallel to bedding, sowme-

what rescwbles flint clay; other shale, mediuam-

dark~ to dark-gray, ficsile to plaiy bedded, 2bun-

films,

dant pilant impressions and scme coaly srme
I

slickenseides, rubbly and arbitrarily i(ncluded in

upperacst uait of core

S g =41



1h--

5515.2-5516.2

5516.2-5518
Tray 2

5518-5518.¢9

Shale, medium- to medium-dark-gray, partly silty,
not liny, poor platy bedding, some carbonaceous
and coaly fragments partly at high angles to bed-
ding; i&cludes small amounts of medium-dark-gray
siltstene, very firne to fine-grained shaly sand-
stone, 2nd naer widélie a 3/8 in. coal bed; appareun
dip on coal bed asbouvt 15 éegrees

Misging

(2 ft. coxe)

Siltstone, madium~gray, finely sandy in part, not
limy, fair platy bedding, carbonaceous films and
fragnenis and coal stringers ( 1/16 in.) mostly
subparallel to bedding, few coaly plant fragments
(1-1/4 in.+ in length) near widdie and nearly
perpendicular to boedding, includes some medium-
gray siley shale in uprer pazrt snd a few beds
(1/4 in.+) of vexry fine to [inc-grained silty sand-

stone




1 15518.9-5520

10—

13 5520-5521

14 Tray 3

15-15521~5521.5

1o

20—

27

Sandstone and siltstone in subequal amounts; sand-

(1.8 ft. core)

Silrstone, medivim-gray, very finely sandy in upper

€7}

stone, medium-gray, very fine to fine-grained,
scattered medium grains, slightly micaceous, sub-
angulzr, very silty, not limy, many dark-gray
“"Flat' shale graine mostly parallel to bedding,
fairly friable in parts, very “dirty", poor platy
bedding, scue carbonaceous and coaly films mostly

gsubparallel te bedding, one carbonaceous fraguwent

(1-1/4 in. long) perpendicular to bedding at top;

i
siltstoune, sirniliar Lo above, good fissile to platyi
bedding, mam carbonaceous and ecrcaly £ilms paralle:

tc badding; zvporeant dip =bout 5 degree

(]

part, not li platy to very thin bedded, some

>
carbonaceous filws and coazl scringers ( 1/16 in.)

pertly at +i.h angles to bedding, large leaf im-—

idine reey middie, lover half

PSR av o wiity shale, apparent dip
! : ib =
“n - ra £ nyained, some medium
- -3 .« Yoy rd s PN A TN = uic v b :
?
sl : TR, iy micnacow, not Iimy,
|
i
3 -~ ¥ i
! 2 Codtr oty obsourz thin
1
|
[3
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10—

11

13

14

16

20

Tray &

5524-5525.8

5525.8-5526.3

5526.3-5527
Tcay 5

5527-5527.3

Missing
(2.3 ft. core)
Shale, medium-gray, silty, mot limy, fair to poor
figsile to platy bedding, abundant carbonaceous

and coaly films and fragments mostly subparallel

to bedding, few wavy coal lenses up Lo 1/8 in.
thick; ircludes 1 in. bed of coal and black carbo-
naceous shale 2 in. below top; apparent dip about
1 degrees in lower part

Siltstone, medivm—~gray, very finely sandy in part,
not liws, obscure very thin bedding, soms carbo-—
nacevis films and cval strimzers (1/16 in.) .partly
oriented at high angle to bedding

Missing

(1.6 Ft. core)

Sancdalene, medivo~gray, very fine to fine-grained,
very sility, slightly micaccouvs, not limy, obscure
bedding, =ome ca-benuceous filwms and frégmenté

Silte.oon: cinilics Ly zbove

Sand-rv oo, ai-dl0r Lo @bove, zom: mediuw grains in

oL ey very fdacryy probably includes mear

SoiSdns ot of wediv-lisht-proy to light-
|

. e L -

¢t iy Lo vnale sidh abwngent very small !
|
. !
Solhoreous L cmevta and dewme elickoensides i
M ' MY el [
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2

P N
5856514

i b S S

5530-5532
5532-5534
5534-5535

5535-5575

5535--5536
5536-5551
5551-5555
5555-5575
5575-5576
5576-5580
5580-5582
5582-5583
5583-5585

5585-5725

5598-5602
5602-5610

5610-5659

[}

L E6RUAAT0

73

i
|
|
|
(

. 2% -

ot [T
i‘«l_/ =000 6

L~ reQn
Yin sl Lo

Shale, medivm~gray, few carbonaceous fragments

Sandstona, gray, fine-grained, silty, loose

_Shale, dark-gray to black, carbonaceous

Electriual;log interpretation; no samples from 5550
to 5500; acsuwad 15-ft. sample luag

Coal

Siltstone; some interbedded éhalc and sandstone

Shale

Sandstone; interbedded siltstoune; shale at base

Shale, nedium~-dark-gray

Sands cone, gray, fine-gralned, silty, loose

Shale, mellum-dark-gray

Coal

Sendstone aad cheale, as above

ﬁlectrical“log interpretarion; no samplee from 5600

to 5740; essumcd 15-fr. sample lag

Sandsg tons

Shale

Sandqtens

Shaley ol Liztni e in docar

- oL PR TSI B S Ly -
SAMN T T L. nlernadied siliveione wrale

Shato. @ Thoseoy T lower siyv
B
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11

15

20

.

'5682-5585
5685-5692
5692-5695
56955702
5702~5710
5710-5711
15711-5725
5725-5727
5727-5730
5730-5732

5732-5735

5735~5765

57355740
5740-5745
57£5-5755
57555760
:5760—5765

5765-5768

| 5968-5770

!
| 5770-5775

S5775-5784

Coal

Silcstone

Coal

Siltstone: some sandstonq

Shale; sﬁndqtone in middle

Coal

Sandstone; siltstone at top; shale near base

Sandstone, gray, fine-grained, silty, loose

Sha]§3 medium—-dark-gray

Coal

Shale, 4g above

Electrical-log intcrprclat101; no sanples from5750
to 5780; assumed 15-ft. sample lag

Shale

Sandst.one

Shale; some giltstone in lower half

Sands tone

Shzle

Shale, mediume £o dark-gray, carbonaccous fragments

Sandstene, gray, finc-grained, very silty, loose

Shalc, as above

Shalec, dark-gray to black, carhonaccouvs, coal
styiugers, caving?

Sandstone, similar to above

Shale, mediun—dack~cray. carbenaceocvs frapnents




IR R

Y |5791-5795
2 [5795~5800
5 |5800-5804
¢ [5804-5810

5-15810-5€13
¢ |5813-5818
7 |5818-5624

8 15824~5832

10-1 58325847

1 |

12 5847-5850

31 5850~5855

i
|

w |
15855—5895
f

15—

16 5855-5863

~

5863~5868

¥ | 5868~5880

¥ 5880-5881

=1 588)~5886
21 J
‘ 5886~5892
¢ \ 5892-5695
“ i 5895-5903
P4

Sandstone, as above
Shale, as above ”
Sandstome, &s sbove
Shale, as above
Sandstone, as Above
Shale, &s above

Sandscone, as above

Shale, dark=-gray to black, carbonaceous, coal

stringers

Sandstonz, gray, [ine-grained,

very silty, - loose;

interbrdded medium~ to medium-dark-gray shale

Shale, dark-gray, carboneceous

Sands tone, as above

Electrical~log interpretation; no samples from 5870

to 5910; assumed 15-ft. saunple lag

Shale

Sandstone

Shale; some intevbedded siltstone

Coal

Shale; ¢ome siltxcone at top

Sandstcue

giltstone and shale

Sandstone, mediuvi-gray, very fine to Fine-gralned,

scutltered medium graing, .

ny dark-gray graine,
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a

)

16—

11

DA

5905-5925

5905-5909
5909-5911

5911-5916

5916-5921

5921-5922

5922-5925
5925-5929
5929~5930

5930~-5935

5935-5240

5940-5942

i 5942-5943

i

5943-5948

S948-5952

. $652-5955

i 5355- 5862

(O

Siltstone, wmedium-dark-gray, liwmy, hard, tight, few
carbonacecus fragments, looks like "dirty" lime-
stone

Electrical-log intexrpretation; no samples from 5920
to 58940, aszumed 15-ft. sample laz

Shale

Coal

Sandstone

Shale.

Coal

Shale

Siltstone, medium—gray,‘carbnnaceous fragments

Shale, uwediuwm-dark-gray, carbonaccous fragments

Sandstone, gray, fine- to medium-grained, silty,
Joose

Shale, dark-gray to black, carbopaccous

Siltstone, wedium-davrk-gray, limv, hard, tight,
looks 1ike "dirty" limestone, caving?

Coal, caving?®

Shule, tlack, carboneceous, cavinp?

Shale, nm:divw-gray

Sandstone, similar o -hove

Sandsto.oo, nediun—ii higray, Vo) Lfine to {ine-
grelied, fow modlve gyalns, sows Jdark-gray grains,
Ssldevo it L
(28 N OFL R (ST
ot 4T
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17

1R

22

23

“

S

16 -

15-

I'n

5262-5963

i
1
1
1
;

15063-5964

159645982

5982-5986
|
|
15986--5989
'5989-5994

f599a-5999

5999-6002

6002-6004

-, 6004~6008

6008-6010

'6010~6043

60436045

- 6045-6050

|.6058-6060

Tyonek Formution
Shale, wedium-gray
Limestone, wmedivn-gray, vevy filne grained, very
argillacaous
Shale, dark~gray to biack, carbonaceous, caving(?)
1-ft. coal bed near base
Siltstone, wediun-darlk-~gray, limy, caving?

Shale, dark-gray to blsck, carboncceous

Coal
Shale, mediuvm-dark-grazy, carbonaceous fragments ‘
Siltstone, mediun-daryi-yray, limy, hard

Sundatornc, gfay, fine~;rained, silty, louse, caving?
Shale, as tbove; some sandstone as abové,

Siltstene, medium—da%k"gray, limy, bhard, caving?
Shale, dark—-gray to hlaclk, carbonaceous, cosal

stringesrs

Sandstone, wmediun-gray, very finc to fine-grained, E
: '

many dearck-gray grains, silty, Iiny [

|

Shale, dayk-grey, varoonaceous, coal stylnzers %
i

Sandstone, nadiun- Lo medlum-darxl-gray, mocttled with
|
lightolive-gray, varv fine to flne-grained, some

mediune grainag, war dark-grie graing, silty, limg,.

slightly wiceceous, some cachonmcecus fragments

and cod eteingers |
| ?
Lozl i
e alneN e Ol Y 1%y
PR



o

10—

15—

36

17

‘2

6060-60¢5

6065-6100

%6065—6082
6082-6086
6086-6100
6100-6115

Tray 1

!6100~6100.7

6100.7-6103

Tray 2

6103*6;04.@

Shalc, dark-~gray, carbonaceous

"Electrical-log interpretation; no samples from 6080

to 6100; assumed 15-[t. sample lag

Shale
Sandstone
Shale

Core 9; reported recovery 14 ft (4 trays)

(0.7 ft. core)

Sandstone, mediuwm-light-gray, very fine to fine-
grained, silty, scattered medium grains, sub-
angular, clightly 1limy in very small part, many
dark-gray grains but probably fewar than in ccres
ghbove, some yellowish-brown and olive-gray clay
grains, few grains of coal, fairly friable, platy

bedded near middle and very thin (o Lhin bedded

in rewainder, few paper-thin coaly {ilms and plant|

fragments in middle part, apparent dip about 10

degress

(1.4 fr. ecore)
Sandstonc, similzr to above, not limy, abundant
carbeaaceous {ilme in 2 fi, platy bedded sand-

gtone H ip. belws top, pale~ to dusky-brown clayey

graine moye  common

partiv flartencd irvenstone(?)

in ed vanrToned sbove,




1 6104 . 46106

Tray 3

3 16106-6106.9

I

°  16106.9-6107.9

14

186

17

18

6107.9~6109
' ay 4

6109-6110.2

610.2-6115

'(1.9 ft. core)

Missing

Sandstone, wedium-light-gray, very fine grained,
very silcy, fee fine grains, subangular, common
dark-pray grains, micaceous, not limy, good fissilé
to platy bedding, abundant carbonaceous and coaly
sandstone laminac with abundant ironstone(?)
grains as above, apparent dip about 15 degrees

Sandstone, gimilar Lo sbove cxcept rock s mostly
very ithin to thin bedded and carbouacecous coaly
lardnac are comon (pertly lenticular) only in
middie 2 in., apparent dips from newr 0 degree Lo
about 12 degurees

Missing

(1.2 ft. core)

Ssndstone, mediuvm-licht-gray, very fine to fine-
grained, subangtlar, commen dark~gray grains,
silty, micaccous, not liwy, fairly £irm; fissilc
to platy bedding in upper 8§ in., hipghly contorted
bedding in upper 3-3/2 in., obscure thin Ledding
in lewer 6-1/2 in., carbenaceous znd coaly Lenl-
wae common in upper g in.. aspparent dip neax
riddle sbout 5 degrees to 10 degrees

Hiesine or nut raecovaer:sd

Voo S G TUENT eI B s, . O,

po-ln
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e

w

10-

14

14

16

1/

18

6115-6128

6128-6130

6130-6132

"16132-6134

6134-6137
|
16137-6143

6143-6150

6150-6156
6156-6160

6160-6170

16170-6177

6177-6180

|
|
|

6180-61¢3

L

i 5183~-61823

Shale, dark-gray (o black, carbonaceous; thin coal
bede near top

Siltstone, medium~d§rk—gray, }imy

Shale, nadium-derk-gray, limy

Sandstoné, mediws-gray, very fine to fine-grained,
some rediwm grains, many dark--gray prains, sub-
angular, silty, limy

Sandstone, medium-light-gray, mottled with yellowisht
brovn, very fine to fine-grained, limy, silty

Sandstone, grxy, {ine-grained, silty, loose

Shale, mediun-dark-gray, many carbonaceous frag-
T@nts ‘

Shieie, dark-gray, carbonaceous

Sandstone, a2s above

Shale, as above

Shzale, bdlack, very carbonaceous, coal stringers

Sapdstone, modium-light-gray, very fine grained,
silty, limy -

Silistone, maiivn—dark-gray, limy, caving?

Shiale, darkv-giay to bluck; interbedded coal

Czal

YOVE

Coal
Uhale, davii-geroay, carhonacecus; some black carbo-
ER S :_L_\,_lnj /'2 4

VeORDGET RUNEWG DN b, CFRCT s e v 0 - T

FEREA HIY



1 6225-6226
> 16226-6234
3 162346237
“ 16237-6244
5= 16264-6246
6
7 16246-6250
8
¢ 16250-6257
10 16257-6264
" 162646269
. ¥ 16269-6281
13 16281-6285
14
19716285-6298
1 16288-6309
Y 16300-6306
15
" 16306-6307
7 16307-6313
1 6313-6318
2
1 6318-6319
" | 6319-6329
. 7] 6329-6330

Shale,

Coal

Sandstone,

as above

as ahove

Shale, as above

Sandstone, mcociuvm-grey,

limy

Sh&le,

very fine grained, silty,

black, very carberaceocus; lawminze of gray

very {ire to fine-grained limy silty sandstone

Shale,

davk-gray, carbonzceous

Sandstone, gray, fine-grained, silty, loose

Shale, dark-gray, carbonaceous

Sandstone,

Sandstone,

fine-grained, some

&S above,

light- to

gom: medium gyains

dark-gray grains, silty, limy

Snhale, dark-gray, carbonaceous

Siltstene, medium~darrk-gray, limy, caving?

Sandstone, gray, fine-grained, scme mecdivm graing,

silty,
Coal
Sandastone,
Sandstone,

grainead,

loose

e milar to shove, caving?

medivi-Ligsti-gray, very fine to fine-
some cdari~gray grains, silby, iimy

r
|

madivm-light-gray, very fine to




$.1287

~ R
|

! i6330~6337

> 16337-6340

-
|

" 6340-6346
b 6346~6347

& 16347-6349

8 16349-6350

6350~6360
10—
M 63606363
. 12 16363-6387
]
w |
|
Y 6387-6389
15—

¢ 16389-6390

7 162906397
8 16397-6399
16359

27163996401
|

o ann1-6431

72

23

643164354

 Fstimated savpio

Shale,

Shale, as above

Siltstone, medivwm-dark-gray, very finely sandy, {ine
carboraccous fraghents

Shale, madiun~dark-gray, carbonaceous fragments

Coal

Shale, mrdiuimn-gray, ncnbedded(?), carbonzceous frag—;
nencs

Sandstone, gray, fine-grained, silty, loose

Shate, medium-gray, many carbenaceouvs {ragments,
coz) stringers

Shale, black, carbonaceous

Shalc, dark-gray, cerbonaceous; stringers and thin
heds of sandstone similar to above '.

Siltatone, medium~dark-gray, very finely sandy, fine
carbouacequs Fraghents

Shale, cs above

Sandstecne, gray, fine-grained, silty, looce |

Shale, dark-prav, carbonaceous

lag 30 ft.

Coazli

Shale, wediunm-dark-gray, mauy carbeonscecus frag-

) PAARS WY

Siltstone, olive-yiay, very finely savar, 1llme,

coyhonacoous

b "__O'(:‘ui{"':'- by

e
[T

ack, cvarbonraccous

< e et g, w - - oo
[ ERPAR B B L VIR )



Sandstione, olive~gray to mediuvw-gray, very fine

b 6448-6450
¢ grajoed, silty, lim

645G-6457 Shale, dark-gray, carbousceous, caving?
t6457-6459

5= 18459-6460 Shale, as above

Sidestone, medive-grey, very fincly sandy, limy
& 6460-6465 Sandscone, medivin~light~gray, fine- to medium-

? grained, fev coarse greins, some dark-groy grains,
angular to subangulay, silty, liny

® B4BS-64T0 SandsLone, medlum~gray, mottled with olive-gray,

10~ very fine to fipe-grained, silty, limy, micaccous,

»coal stringers

’ P470«6474 Shalc, dark-gray, carbonaceous

{
6474-6477 Coal

eh00-6530

H f&77—6480 . Shale, black, carbenaceous, coal stringers
]&'bh80~6488 Shale, breownish-black, carbonaceous
6 .
f488~6489 Coal
7 f489—6490 Shale, dark-gray, carbonuceous
6420-6492 Silceatove, wiodjuwe--dayk~yray, slightly limy
6462-6500 Shale, daric-riay, carbonscsous

Eloctrical-lop interprotation) ne swewples [rom (430 ‘

Lo 6G560; avsowesd 30-{L, sanple Log "

>

5£300~6521 Shale

Silretone; interlbeddad savuntons

na
PRy

” L521~6530

|
!
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8

by~

JUNTOEA NV

6530~6534

|
6534-6535

6535--6538

6538-6549

6540-6554

o 6554-6559

10— {
o 6559-6561
1. 6561-6566
|
13 5566—6576
|
124 Tray 1
|
15 6566~6567.6
|
16 i
1/ i
|
18 ]
10
Al :

p AT 660
i Cey G

Sandstone, medium-light-gray, fine- to wedium~
grained, sowe dark-gray and yellowish-gray grains,
silty, limy, caving from 64607

Coal

Shale, black, carbonaceous

Sandstone; nediurp~derk-gray, very fine grained,
silty, slightly limy

Shale, medium-gpray, carbonaceous fragments

SiJtevrone, brownish-gray, slightly micacecus, very

fine carbonaccous material

Coal

Shale, medium»dark—gray; carbonaceocus froagments

Core 10; reported recovery.6 ft. (2 trays)

(L.6 fr. coxe)

Shale, mediur- to médium—derk~gray, slight olive-
gray tint iv part, silty, bard, not limy, includes
some nediuwn~-gray to light~clive-gray siltstone,
pror platy to very thin partly waw bedding, scat-
tovad to shundant cachonaceous fragmencs and coanl

cllel co bedddng, {ww coal lenses

»
e
n
=
=
b

S8 dn Y ezl et nish anples to badding, plant

lanvns on o sors boddlins planes,

piehedly flat lydng

P e

. , . N
’ B D

7 L Gl

t




9.i767

b 16569-6571.3 Shale, sinilar to sbove, includes dark-gray to
2 " black carbonaccous and coaly shale in two thin
3 _ ( 1-1/2 in.) beds in wpper L ft., coal filmws and
’ lenses (1/16 ft.3) probably somewhal more common
5 aud mostly parallerl to bedding, probably flac
8 Iying
7o 16571.3~6576 Missing or not recovered
& _mmumimmmo : shale, wmedium-dark- to dark-gray, carbonaceous
i fragments
10— 6580~6600 Shale, similar to above, silty in part, slight
M brown tint in part
. 12 1 6000-6620 © Blecevical-log interpretation; no sewples from 6630 |
' to 6650; assumed 30-ft. sample lag
" 16600-6620 Shale .
1 Wmmmolmoww Coal
ie 6622~6630 Shale, medium-gray, carbonacecus fragments
Y 6630-6650 Shale, dark-gray, carbonaceous, coal stringers near
® middie ‘
E | 6650-60660 Shale, medivv-~dark-gray, limy, caving?
i
3 wmamOi@oap Sandstone, light- te medimm-light-grav, very fine ta
7! | fine-graincd, some durk-gray, olive-gray, brown,
. pink and light-greenizh-gray graing, slicy, liay
e 6064~6670 _ filistone, mediwn-dark-gray, limy
h GGT0-6730 Sirale, mediwa- no.amﬁw=mwmw. omawmmmnmccm
@ .
T 6700-:0720 svay ro black, carbonscorus

R [ B R B T T RIS

[
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I3

0

10

Vi

6720-6725

6723-67406

6746~6751

(6751~6704

6764-6770

1 6770-6788
l

|

| 67886405

6805-681.8
6818-6820
6820~6824

6824--6853)

7] 68300837

el

68776419

684N

AL i,
6839- 6348

LE&ILnGran

Shale, browvnish-black, gilty, carbonaceous

Shale, dark-gray to black, carcbonaceove; thin coal
bed nea; top

Coal

Shale, wmedlun~dark- to dark-gray, carbonaceous;

- ] . . |
brownigh~gray dense linmy ironstone(?); interhcdded

gray fine-grained silty sandstone, loose

Shale, as above

Shale, medium-gray, carbonaceous {rapgments; scme

dark~gray carbouaccous shale with coal stringers

vear niddle

Shale, davi-gray to black, carbonaceous, coal
stringers

Shale, medium-dark-gray, carbonaccous fragrents
Coal

Shale, blazit, carbuazceonus

Sandsterna, gray, finz-greined, silty, corvbonzceous

stringzre, loose; dark-gray cestbonacecus shale

[l

L e

divmeevas . corbonacesus {ragments; brown-

Shele, o

iub-gouy drvensfend, covang?
Sende o, s above
Aale vooivoepyav, SllLy
ok
Ghoala  codluacdars-aray . covhonooseoy Drapeanls
I 3o \ 1




14

16

17

27

6860-6878

6876-6885

6885-68%0

6890-6914
6914~6916
' 69L6-6926
6926-6930
6930-6937
6957~6942

69472-6963

, 69€3-6964

6904-6970

6970-6990

| 6490-7017

tray 1

Sandstone, gray, fine-grained, silty, loose; Inter-

Shale, dark-gray Lo black, carbonaceous

6990-6991.4

Shale, dark-gray, cavbonaceous

bedded darhk~gray shale
Sandstane, madiuw-light-gray, fine-grained, silty,
Liny, few madiva gralns, many dark-gray and light-~
olive-~gray grains; Incerbedded shale as above
Shale, dark~gray to black, éarbonaceous

Coal

Sandstoue, gray, fine-grained, silty, leoose }

Shale, dark-gray, carbonaccous

Snale, black, carboneceous, coal stringers

Shale, medium~derk-gray, catboenaceous {ragments;
brownish-gray very fine grained ivonstone

Coul

Shale, brewnish-black, silty, carbunaceous, caving?

Shale, dark-gray co black, carbonaczous; may §u~-
¢lude very Tine grained coaly sandstone.stringcrs

Cove Li; veported recovery 14 fe. (N trays) §

(1.4 Ir. covae)

Shale, medior-dariegray, olive-gruy olut in upper |
hall, siley, ﬁwciudup el s Llvslone, many yellow:
Lob=brown olovey(?) gruipe (voleadse ash?),
shipht Ly ke Gy b, wlightly Tiny dn 2 din.t
LRy e licerialh Loat near wicdio, abscure
(it beddivr, wavoorarawes 10w eviyee i unter

Lot and foir!y comman tn T nating - j

e PR ' TNt g L i,
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6991.4-6993

Tray 2

_.__..._._.__ __‘

3 6993-6995.2

U 6995.2-6996

!
]I

12, Tray 3
13 6996~6997.6
14 ’
g
i
15
16
17
18
B 6097.6-6998. 2
o
| 6998, 26999

Tray 4

Missing

(2.2 {t. core, rubbly in part)

Shale, wedinw-dark—~gray, silty, scattered to abun-—
dant yellowleh~brow: clayey(?) grains (volcanic
ash?), slightly micaceous, hard, yellowish-brown
earthy dolomitic shale lenses (1/4 in.+) near base
and 2t top, 2-in. partly sandy siltstone bed near
w.ddle, bedding wostly obscure but poorly fissile

Cdin.small part, carbonaccous films and fragments
falrly abundant in wost of core

Missing

(2.2 fr. core, rubbly gn'large part)

Coal and iuterbedded shale, in beds vp to 2 in.
thick; coal, banded, bright end dull, some asber;
gshale, medivm-dark-gray and silty in top 2 in.,
dark-gray Lo black.in remalnder, fissile to platy
bedded, wany paper~thin coal films and carbo-
naceous fragments, probably vexry litile or no dip

Shale, necimd-dark— te dark-gray, rubhbly, net limy,
poor {l=asile to plafy bedding, some slickensides,
many carvhonaccous Silns, some coal stringars
purtly o hlgh angln to bedding

llossing

(2.2 fr. cove, rubhly fin part)




212605

\

2

A

5

6

7

]6999-7000.1

|

7000.1-7000.7

|
a
!
| 7000.9-7001. 2

7001.2--7002
Tray 5

| 7002-7003.5

7003.5~-7017

5 7017-7020

| 70207025

J025~7027

My7=7020 -

Shale, siwnllar to sbove, slight brown tintC in upper

purt, mauy carhonaceous films and coal lenses and
filma

Coal, banded, bright and Qull, includes several
laminaé of black carbonaccous shalce with plant
fragnants

Shale, rudbhly, medivm-dark-gray to black, slight
brown tirt in part, not limy, bedding obscure to
platy, some slickensides in part, many carbonaceous
fragmenta and coal {Ll1lms and lenses; may include
a [ew thin (<1 in.) coal beds

Missing )

(1.5 fr. 4 core, very rubbly)

Cosl, panded, birighic and dull; includes sowme dark-
gray to black carbonaceous shale and one(?) thin
bed (1/2 in.) of dark-gray very {ire Lo fine-

grained very argillaccous sandstone

oY nnt raccvered

Miosing

wolsh-gray fircly candy, liwmy,

slightly wicaceoun, cbundont fine curbonaceous

Santalone, ool uvie Llgh! voto A1l beolive-nray,
. ! -
2 L. T i Sy "'J,_j:— ! N
CiTe I ¥
Sk . ey
l'I
e




6

13

16

20 -

7028-7059

7059-7061

7061-70€5

7065-7075

7C75~7087

7087-7G90

i7090—7097
|7097—7lOl

7101-7117

7117-7118
7118-71206

712G-7128

s
i

1

N

&-7129

~J

1

~)

~J
La
X)

)
w
-

~d

1-7132

o3
Lo

1
a0

| 7157-7145

Shale, wadium~dark-- to dark-gray, carbonaceous
fragments, coal stringers in uppey part

Coal

Shale, mediunr-gray, abundant carbonaceous Eragments

Shale, dargit-gray, carbonaceouwy; stringers of gray
fine-grained silly sandstone

Shale, as above; dusky-yellow-brown dense ironstone;

sandstone stringers as above

Sondstonc, medius-light-gray to light-clive-gray,

very fine to fine-grained, some dark-gray grains,
silty, liny, sliglitly micaceous
Shale, wedium-crik-gray

Coal and black carbonaceous shale

Sandstone, gray, fine-gralned, silty, loose; inter-

bedded dark~gray carbonaceous partly sendy shale
Coal
Shale, as above
Sand: Lone, as above
Coal
Shele, davk-gray to blacx, carbonaceous
Sanastone, as above
Shaele, wedive-2dark-gray éo trownish-gray, silty;
dusive-byown Ivexatone (Living?): intwerbedded
i doer)l- oy ay té Drewsilali-gray giltstone

Shiple, wodivie- o wsadun-durk-gray, noay fiue
catbouaceons [ragiceuste

\
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i2u2

1 17152-7160
i
o
* 17160-7163
4= 17163-7168
6 7168-7170
|
;|
B
¥ 17170-7186
10-:
|
" 7186-7J90
" 17190-7193
1719327200
Y 19200-7202
15—
o 17202-7214
i
17 |
o 19214 47222
U i
|
e |
wl 7222-7027
|
w1
|
Lo
T 7227 2750
| 7220- 7240

Sandstone, light- to medium~gray, very fine to finc-
grained, few medium gralns, silty, limy; some
dark-gray carbonaceous shale near amiddlce

Siltstone, moaivm—dark-gray

Shale, wecium=~gray !

Sands tone, medluw-~gray to olive-gray, very fine to |
fine-greined, many dJark-gray grains, silty, limy;
some coaly shale fragoents and stringers

Shale, dark-gray, carbonaceous; interbedded gray i

|

fine-grained silty sandstone, loose
Coal and black carbonuceous shalc
Sandstong, gimiler Lo ghove
Shale, rediun-gray, many carbonaceous fragwments
Lirestene, brownislhi-gray, very fine grained,
argillaceous
Shale, dark-gray to black, carbonacecus, coal

strinzers

Suale, davk—-gyay, cexhbonaceons; intervbedderd gray

tone

[¢7]

finz~preinsd siluev sangd
Shale, dori-gray Lo blachk, carbrnnceous, coal

stuin; o3

Silicoore | madivie o0 0 3LUredLyi aray
.
Shisla, Suvh=nray. corioaneeas |
N 1
1
Snale, . - ov-d L e L sen T QL et s _
|
R - P N b
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A 7248-7258 Shale, black, carbonacepus, some fine sandy stringers
2 ©din pavt; coal
3 7258-7251 _ Sandstone, gray, fine-gralned, sillty, loose,
4 caving(?); sone dark~gray carbonaccous shale
v- 1 7261-7264 Siltstone, mediuwi—gray and brownish-gray, limy
6 7264~-7273 Shale, davk-gray, carbonuccous; interbedded sand-
7 scone &s sbove
8 72737277 ) Shale, as above
e 7277-7282 Coal and bluch carbonaceous shale
: .
10 ;7282—7285 Siltscone, radium— to medlvm~dark-gray
I
1 !7285—7290 Shale, wmedivie- to mediun-dark-gray, silty
. 12 57290-71’9? - Sldltstenc, Slive-gray, slighuly linmy "
13 7282-7296 Sandstone, light~olive-pray to medium-gray, very
1< fine to fine~grained,“many darg*grqy grains,
15- | silty, liwmy, slightly mlcaceous
16 7296-7309 Shale, dayil~gray, carhonazeous, caviag?
17 >7309—73l7 Sandstone, simllar to above; interbedded madiqm~
18 dark-grs» shale wilhy many carboraceous fragmants I
15 7317--732% Shale, lipht~olive-gray, slightly linmy, fissile?
- 7326-7328 Sadstons:, wedium~ to rark-gray, very fine to fine-
2 grained, czyhonaces:n; intcerbedded aark-gray
> carboneocone shale
<~ $7328-7334 Ceal; bla.k carbonaceyus shale
- l7334~734a’:— : Slluscona, t.-.u-.':cl'_".um-’-’ﬁ.;\.'; pray, liwy, sliguatly wica- 1
. caoun; dotavbedded doih-gray caybonaceous shale !
) e R DERGC - L8 il
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M

LIS
|5

i 7353-7363

7363-7368
7368-7378

7378~7394

7394~7395
7395~7397
7387~7400
7400-7408

7408-7410

J410-7417

7417-17420
7420-7434
7434--7436
7436-7438
7438--7448

7h48=7455

wn

745

S 1458

Shale, dayk-gray, carbonaceous, coal stringers
Sandstone, yellowish-brown and mediuvm~gray, very
fine to fine-grained, many dark-gray grains,

silty, liwmy, slightly micaceous

Shale, dark-gray, crrbonaceous

Shale, vlack, carbenaceous, coal stringers

Shale, dark-gray, carbonaceous

Sandstone, light- to mediuin-gray, fine- tc medium-
grained, many dark—gray grains, som» green and
yvellowish-brown graius, silty, limy, slightly
miczceous, mostl§ loose; some dark~gray carbo-
naceous 53516 near top and base

Coal ) ’ . '.

Shale, dark-gray, cayhonaceous

Sandstone, as above

Shale, dark~grzy, slight brown tint,.carbOﬂaceous

Siltstence, medivh~gray, liwy, caving?

Sandstone, similzr to above

Shale, black, carbonacecus, coal stfingﬁrﬂ

Sandstoﬂe, as dibove; interbedded darii-gray shele

Shale, bilack, cerbenaceous

Coal

CEYDOoNUCIGus

Shals,

:
I Nl A IR
a=ri Sy,
!

siailar to abovie: sowe shale a2 abeoo

Siltsronz, madivw-erry, 3
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! 7458~7463

2 7463-74565
S
A

i
|
5 17465-7470
o [7470-7450
7 | n

|
8 [7470-7478

|
L 7478-7480

|
101 7480-7490
Ill
)7490—7515

.” i Tray 1

13 [7490—7491
.|
15 -

ne

" Gore 12; reported recovery 21 ft. (7 trays)

Shale, dark~gray, carbonaceous

Shale, brownish-gray to brownish-black, liny, looks
like "conrl-ball" material, coal laminae, "slicken-
sides"‘(may be driil-hit marks)

Shale, darl-griy, caxbonaceous

Electyrical-log interpfetaLion; 1o samples from 7490
Lo 7500; essumed 20~fL. sample lag

Shale

Shale

(L.8 ft. core) i
Shale and siltstone, interbedded; shale, medium-

dark-gray, =silty, slightly limy and micaceous,

hard, poow platy bedding, some lenticular bedding,

few small carbonacetus fragments on bedding; silt

stone, medium-light-gray, very finely sandy in pant

slightly limy, micaccovs, fissile to platy bedding,
’ |
!

some silteltone fzlls apart in watex, cerbonaceous

f{)ms and fragmernlz on bedding; bascl part (2.5
in.) ds wmedium-licli-aray very iine grained sjlty!

sandaton=s with eribonaceons shele laminae; prob-

ably very little ¢r o o dip

o DEIVARANER L T i OF RO L T oo g
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—
t
b
' |7491-7491.8
2
|
|
o
4
5—
6
7 17491.8-7433
s Tray 2
® 7493-7495.2
10 -
1
o
E]
14
7495.2-7496
P Treay 3
16
7496-7496. 5
17
14
0%
| 9496, 5-7067.7
F
2.4

Shale, medlum-dark-gray, partly silty, not limy,
hard, poor platy bedding, few siltstone laminae
as above, trace of [kne csrbonacecus fragments,
basal bed (1 in.) is wedlum-gray micaccous
csérbonaczous sdltsctone with many fine yellovish-—
brown clay(?) gralng

Misgsing

(2.2 {t. core)

Shale, meclum-dark-gray, pale-yellowish-brown limy
coarse mottling in upper 3 in., not limy in re-
mainder, partly siity, hard, poor platy bedding,
few small carboriaceow: fragments on bedding;
probably very litile or no dip

Missing

(1.7 ft. core)

Shale, wedium-dark—-grayv, very silty, micaceous, not
limy, hacd, poor plavry bedding. carbonaceocus -
fragmerts common oa nedding, lower contact
gradaticanal

Silustovs, nediuom=1ipght- to medivm-dork-pray, very
finaly osandy v pavt, rr.n‘.»c;scet.\ns, some Line

yeliowioi-brovn clay(?) gralns, not lisy, many

laminae of siley chale, fdssile to pletry bhedding,
some Lesrferlar bodsy carbonavesus frapunonis
conn. Lo ahundai mostly oo Ledding plones,

probvain v weyy Litlle oy no dip

LN B S T V7 S S U N R




1

2

15

20

s

(7497.7—7499
Tray 4

7492-7499.9

7501.3~7502
Tray 5

7502-7504

i
|
)
|
|
|
|

i
!

I
| 7s02-7505

7499.9-7501.1

Mit

(2.

51

Sh

Mi

(2

Shale, medivm-dark-gray, very silty, mlcaceous, not

Hisn

5818

1 fe. core)

lesione, slailar to above but yellowlsh~byown
ciay(?) grains wmore sbundant

ale, mudiummdark"gxﬁy, slignt olive-¢ray tlint in
part, very silty, micaceous, not limy, hard,

yellouish=brovn clav(?) grains fairly commorn,

poor platy bedding, carvbonaceous fragment.s

common on bedding, basal part (1 in.t) is light-—

olive-gray nonbedded claystone with scattered
carbonaceous and coal fragmeots
ssing

fL. cove) \ o

limy, hard, fev yellowish-brown clay(?) grains in
pare, soeme <jiitstoune laminse and thin Beds, pooY

platy bedding, some cross bedding (small scale),

corbonacents films 2nd fragments cormon wostly ow,
!
bz dd-“g plevaa, at 15 in, below top includes 2 !

2-in. diawater "nodule” of yellowizi-brown caxthy
vlightely liwzy oy dolowmitie shale wicth abundant

poetly brown plant fragmants, papcr-thin coal

films sbundaat An 2-in. bed of Jari-gray fissllic )

[

buoddad shole aboul L in. above Base

S
* ]
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10—

Y
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Tray 6 (1.9 ft. core)
7505-7505.7 Shale, medium-dark-gray to medium-gray in lower
half, partly cilcy, slightly wicaceous, not limy,

hard, some yellowish-brown clay(?) grains, poor

to checure platy beédding, carbonaceous fragments

comnsn |
]
|

7505.7-7506.9 Siltsrone, medium-light~aray, very finely sandy in

part, micacecus, not liwmy, many yellcwish-brown {
clay (1) grains mostly associated with carbonaceou;
laminae, good fissiie to platy bedding, abundant
carbonaceons material and wany paper-thin coal

styingers on bedding planes, few tuin beds of

! nediwe- to modium-dark-gray silecy shale, apparent

1
? dip about 4 degrees,
| _ .
7506.9-7508 Missing
| Tray 7 ‘ (2.4 fr. core)
! ' 7508~7509.6 Shale, wmedlum~ o medium-dark-gray and olive-gray,

very siley, hard, slightly limy in lover part,

i several thiv (K2 in.) ciltstone beds similar to
above but pavily limy, fiseile te platy bedding,
soma cthin lenticular beds, abundant carbonuceous
material apd wany papor-thin coal atrivgers,

app..enr 2ip chout 2 degrees




e e
|
I

1 17509.6~7510. 4

;
|
|
i

7

8 7510.4~7515

|
|
|
!
¥ 17515-7521

10-17521-7529

1

. 12 ‘ 75297533

13 | 9533-7542

[ 7542-7545

14 |
!

Yo
16 ‘7565—7551
|
71 7551-7553
' 17553-7558

" | 7558-17562

vl

L 7562-7568

| 7568-7572

Shale, dark--gray to grayish~black, wot limy, hard,
fissile to placy bedding, many small carbonaceous
frazinents and coaly films in part, includes at
base(?) a )l-1/4 in, bed of dull to bright Landed
-coal vith yelloeish;grny translucent nonlimy
brittle fracture filllmgs, prohably ne apparent
dip

Missing or net recoverad

Shale, medium-dark-gray, carbonaceous fragmentce

Siltetlone, medium~gray Lo brownish—gray, carbo-
naceous fragnents; Interhedded shale as above

Shale, dark-gray, carbonoceous, coal stringers

Shale, medium-dark-gray o

Siltstoue, medium~gray to olive-grav, vevy finely
sandy, carbonaceous f{ragmants

Shale, as above

Coal

Shale, blacik, carncnaceous

Siltscone, brocnish-grav, wvary finely sandy, liwy,
nicszocous, cdaybonaceous fragmentsi way inclode
sivingers of very fine to wediuy yained Llimy
sandatoenc

Shale, mudiuy>dnrk"gra;, corbonace: o5 fragmonts

Slicstony, ue rLove

!




L1267

1 7572~7593 Shale, medivm=dark- to dark-gray, carbonaccous
2 fragments
3 7593—%596 Siltatone, brownish~gray, Jlimy
N 7596-7603 Sandstone, brownish-grav, very fine to fine-grained,
5- many derk-~gray graims, silty, limy, sowe carbo-
6 naceous fragments
7 17603-7606 Coal
B 7606-7613 Shale, black, carbonaceous; coal
g 7613-7627 Shale, dark-gray, carbonacecus
10- 1 7627-7630 Siltstoene, medivm~daxk-gray, micaceous, CAYDOnaceous
11 E . .fragmcntg.caving? |
‘12 | 7630-7660 Llectrical-log interpretation; no samples from 7660
13 to 7690; assumad 30~£r. sample lag; much lost-
14 circulation matevial in 7650 to 7660 seauple
15— 17630-7644 Shale
16 7644--7650 ‘ Sandstone
17 7650-7657 Shale
15176577660 ~ Cosl
9 7660-766 L Coal :
i .
’e‘i7661~7664 Siltstone, mediun-gray, w.cazcous
|
= i7664-7680 Shale, nedalur—dark-gray, cathonscaous fragments,
|

- coal steingere neay tiddle

T580--7682 Sandsrena, nedlus- gray, vevy fine graives, wany

AN
-
b

darvk~pray grnins, siley, sliphtly liwny, micaccous

TER2-T68 Gual
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5 .-

21

7684~7698

7698-7706

| 7706-7720
|
| 7720-7722

7722-7730
77307758

7758-7760

7760-7762

}7762~7768
7768-7770

7770-7778

7776~7781

7781--7785

| 77€85-7798
I

77567817

Shele, similavr to above

Sundstone, pray, fine-grained, silty; interbedded

with sliale as zbove

Shale, sividlay to above

Coal

Sandstoune, gray, fine-graincd, silty, clayey,
Joose; interbedded shale aé above

Shale, dark--gray to black, carbonaceous fragments,
coal stringers near mlddle

Coal; black carbonaceouc shale

Sandstone, wedivm-grezy, very fine grained, =silty,
carbonEneous

Coal

$andstonc5 sjmilar to abpve

Shale, bl=¢x, carvbeuaceous, oo#) stringoers

Coal

Sandstone, nediuvn-prasy, fine- ro mediuve grained,

\

wany Ehre-gray gyoits, subeniidar, siliy, limy s

intayosdiad dark-psay carbonatiouds ehale

N SN SR B R A
Shale, rodlam-argk o0 carvedl oorous anmanis
N 3 2 o - . B T Tl o
Sencasbatv. nedies-rt r T o sl vmep ray, S ina— o
WEOINT= T el M s ST H DA RN CY Ly-

igh=lvron Golenls AN P, X7 siight

WLCE 2, Coall i , s Ly {hy

. 3 - =
BOT!: ¥ 1 e J 1! oY -t "'}‘_;(‘
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7

78177819

78197824

7824-7325

7837~7841

78417842

7858-7862
7862-7864

7864~7874

78747878

7878--7883

70L3~7689

nL
%
I
=l
Y
D
Ln

7835-7900
7¢00-7903

7037906

RAUHENE-

Coal

Sandstous, mediuw-gray, very fine te line-grained,
silty, limy

Cool

mmbmmnommw similar to above; Interbedded dark-gray
shale

Shale, dark-gray, carbongceous

Ceoal

Shale, as above

Coal

Shale, dark-gray, carbonaceous

Shals, Scmwcizmmwrsmwm%w silty, limy,; iuterhedded
olive—gray to medium-gray Iimy fissile partly
waxy shale; nodules of brownish-gray very argil-
lacaous very fine grained limestone

Sthale, mcdium~gray, carbonaceous fragmenis, not liny

Sandstone, medium-light— to medium-gray, very f{ine
to fine-grained, silty, limy, caving?

Shale, dark-mray, carbonaceous

Coal _ '

Sandston:, similar to above

Shale, dark-gray, carbonacecus

Sandstoane, as above

Cocl

Shole, padige-dark-gray, carbonagewus fragments
= — - - lIU.. —_—— e —mm s = u » . -
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1 7909~7920 Sandstone, medium-gray, vexry fine to [iune~grained,
¢ many dayke-gray grains, silty, limy, slightly

3 nicaceouvs; interpedded medium-dark-gray silty
. shale
5= 17920~7024 Coal
& 7924-7326 $andstene, simllar to above
7 7926-7935 Shale, medium~cark~ to dark-gray, carbonaceous
E | fragments
? §793S—7944 Shale, medivm-dark- to dark~gray, silcy, micaceous

10-17944--7946 Coal

1 7946~7951 Shale,. mcdium~dark-giray, carbonaceoug fragmonts
. 17 7951-7957 Core 13; no recovery; rotary sample indicates shale
o as above ' o
1 Note: This core was indicated on mud log but was
o= ' not wmentionced in the daily drilling summary
16 7957-7965 Sandstone, medium~gray to brounish-gray, very fine
V to fine-graincd, silty, limy, dolomitic, carbo-
& . : naceous stringers, looks tipht; interbhadded shale%
| i'
19 | . ) as a-ove i
;:’f7965m7970 Sandstoen, nadivelighi-gray, finc- to mzdiuvi-
. greived, some conrse grains, some brown dolomite
” graiva, silty, limy, carbonaceous frapgments,
23 }

moetldy drills Jooue

o
BN

7070-7973 Shale, dark-groe, carbonacaous

i me e e e b v e eme e .- - [ - C me e aeana s, P IR N —— |



G. 12072

[
53

13

15--

1f

is

P S —

7973~7976

7976-7980

]7980-7983

7983-7988
7988-79¢6
79966000

| 8000~8009

8002~8017

| 8017-6018

£0 166030
8030-8034
0534~ 5036

8036-8040

04020063

I u J
N ' l. s/
oy onaa
L . =g
S (R RNV

Sandstono, medium—gray o brownish--gray, very fine
to fine-graineéd, silty, limy, carbonaceous frag-
mente

Shale, darhi-gray, carbonaceous

Sandstone, 2s gbove

sheve

. Al -~
Shatle, as

Saundztene, as above

Coal; interbedded dark-gray carbonaceous shsle

Sandstone, yellowisﬁ—hrown to medium-Light-gray,
very fine to {ine-grained, doloyite grains, silty,
limy, carbonaceous [ragments, caving(?); inter-
bedded medium~ to mzaium-dark-gray carbogaceocns
shale ' .

Shale, wedium-dark- to dark~gray, carbonaceous

Coal

as above

Shalc
Shale, medium-gray, carbonaceows fragwents

similar» to above

Saudstons,

Shrale, dork-gray, cerbonacecus

Bleckbyical-jog inlcrprotation; egsgumed 20-ft,

e i Ty -
oM osnslo U




!
|
]
!

]

d ‘
|
|
F
|
{
[
|
|
|

s x©

LACGTLE=8060 6.

8058~ 8660

8060-8063

[8063~6088

Tray 1

1 B0G63-8004.,7

~ ! 8064, 7-8065.8

Tray 2

8065.8-8067.8

Coal

Shate

Core 14: reporied reravervy 25 {t. (9 trays)
(1.7 $t. corz)

Shale, mediima- to mediwm-davk~gray, partly silty,

Missing
(2 ft. cove)

Siltstone, medium- to medium-dark-gray, olive-gray

Mizsing

not liwy, hayd, many yellowish-browa clayey grainﬁ
(volcanic ash?) in silty parts, obscure very thin
bedded, ccattered carbonaceous {ilms and coal
lenscs (k1/16 in.) randomly oriented; includes at
top a 2-in. bed of n@diﬁm~light—gray very finely

s andy ncﬂlimy fisuile-bedded siltstone with clayey

[N

grains snd abundant cerbonaccous tlimg on heddang

planes; bed of mostly bright banded ccal (L in. i
|
|

thick?) at base} probably very little or no dip

tint in pore, very finely sandy in pave, haxd,

slightly limy to liwy, scattercd to common yellow:

ishi=bioun elayey grsing, obscure viry thin to Lhiﬁ
]

beddad, few carhonuceouns Filins aad coal séringers |

mostly at high avzles to bedding; dncludes a fow
|
1

heas (up to 1 in, Giick) of medium- to wadiom-

dark-gray silry shale

E ——— - S e mem ot ek e me — oy s e vemm e
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! Lray 3

2 €068.6-8070.2

-

.
|

s !8070.2—8071.4

m_!

‘ Tray 4

U 8071.4-8073.2

13

1
1
|
i
|
!
14 h
t
|
!

'®18073.2-8074.2

v i Tray 5

151 8074.2-8074.9

2t

S
r

(1.6 ft. core)

Siltstone, nmecium-pray, very finely sandy in large

part, hanrd, sligntly limyv in part, common to abun-
I
dant yellowish-brown clayey graius, slightly ;
i

cmicacsous, chascure very thin to thin bedded, scat-

tered catbonaceons and coal fragmmmis randowly

|
- 5 . . . |
orviented; basal 3 in. is medium—-gray silcey shale
with many carbonaccous films and fragments |

Missiung i
i
(1.8 ft. core)

)
t
|
i

Siltstone, similar to above, mostly nondimy, carbo-
naccous and cecl filme wove common and mostly
subparallel Lo bedding; lower l—l/% in, 4 hed iS'
medium—~light-gray silty poerly bedded shale with
abundant czrionaceous films and fregments

Missing

(2.2 ft. core)

Slltsrone, madium- to nediuvm-dark-groy, very f[inely
sandy in pert, few miuiowm sand graine, hard,
slichtly oo ong wireccons, oeatly gbundant
yeiloawest b oo elavey gprains, (oo reddum-)ighia-

gray very fine grained gilty senwriione lenses

up to L/2 iv. thick {(one is bordaw«d by a coal

ing ofF 4 Lrew breneh), dre
rva hadd-n, zovboroeo o

’-ﬁfn;; pl.‘-su',“‘ .




q.1207

NS

i

1
|
1
r
|
|
i
|

|
|

8(74.9--8076.4

8076.4-8077
1 )_‘-':iy 6

8077-8079.2

Sandstonc, mediuscgray, very finc grainced, very
silty, fairly hard, .partly limy, many ycllowish-
brown clayey grains in part, meny dark-gray grains)

comiont mederate-brovn dense graing (ironstone?),

platy to thin bedded, includcs severzl thin silt-

stone and silty cshale beds siwmilaxr to above, one

1/2 in. shale pehbble 7 in. below Lop, Line

carbozoreous {ragments on badding planes, few

small coel fragaerts in lewer helf, probably

little or no dip

(2.2 {t. COIG)

Siltsicne and about 30 percent interbcddﬁd saind-

stone, both similar to above, slightly liwmy in

part, heds up to 2 in. thick, sowe irrepular
lenticvlar beds, few thin (i/2 in. +) medium
dayk-gray silty shale beds with many carbonaceaus |
filrs

:‘t.b’of N

(2.1 fr. cove)




N

16

17

18

21

27

23

S

|
18079.8-8081.9

8081..9-8082.6
Tray 8
8082.6-8083

8083-8083.7 -

8063,7-8005. 4

Tyay ¢

Siitstone, medium~ te medivm-dark-gray, very finely
sandy, hard, not limy, abundant yellouish-brown
clayey grains, mlcaceous, irregular platy to very
thin bcdded, sovme lenticular and interfingeriog
beds, ﬁﬂny carboracecus fregmente mestly sub-
parallel to bhedding, includes numerous stringers
and thin beds (up to 1/2 in, thick) cof sandstone
gimitar to above, one-2-1/7 in. sandstone bed
l3,in' below top, one 1l-in. sandstone bed 19 in.
below top, basal 2-in. bed is wmediuvn-~dark-gray
very silty shalc with carbonaceous fragments and
abundint ycllowimh—br;wx ciayey grains

Missing

(1.1 ft. cove)

Siltstonc, and sandstone, ssmilar to above
Sandstone, wmedium-light- to medium~gray, very finc
grained, very silty, fairly bhard, slipghtly limy

and micacenia, many dark-gray prains and yell&g~

Jaminae ! medium-dar -

ish~brewn cluyvey grains,

fiacly seany silustone and silty chula
praby baddad, carbonzceros fragrnevits on heddiua

planes

e s
Mimiug

~y




1 i

i

2 |

|

)

. !

'{ H

|

.|

(

!

5!

c |

|

]

. :

|

9 !

;

'

10— 1

J

11 ;
12
12
14

{

15 !
1%

i1

)

18 X
9

18085,4-8087.3

9087 .3~8088

&c89-8093

60973+ 6095

8325--8100

8100~8120

81208126

© 8126-8131

£131-8125

£i26-8159

(R
[P

13048740

AT

Siltstone and interbedded sandstone in subequal
amounts, similar to above, beds up to 3-1/2 in.
thick, mostly irregulay platy to very thin bedded

Mizodiug

hale, blaey, cerbonaéeous, coal stringers

Sandstone, wediuvw-gray, very f{ine to fine-grained,

silty, slightly Jiny, micaceous

Shale, nediun-darlk-gray, carbonazceous fragments;

thin coal bed near middle

Sandstone, simdlar to above; inte;bedded with mediun
to mediuvm-dsrk-gray shale with carbonaceocus frag-
nents - i

Shale, dark-gray to black, carbonaceous, rcoal
stringers

Sandstone, light-olive-gray, very five grained,
wany yellowishi-brown clayey grains, silty;
slightly 1iry, carbonoceocus fragments, caving?

Shale, dark-gray to black, carbonaceoua, coal
glringers

Seaucinie, malium-gray, very fine grained, silty,
alightly limy

Lirescone, broinish~gray to pale-yellowilsa-brown,
durnme Eo comthy, veuy argillacecus, dolomitice

Shale, madiwediark-gray . cerbonaceovs [ragients

e T o LGN e 0 T O m ety



9. 1237

(81448152

81528153

8153~815Y

£159~8164

| 816 4--8163

?  18l66-8169

’0‘)8169~817L

}

1 ;8171“8175
. 58175—8180
) i
15| §180-8183
6| 6183-83.86
7| 8186-8190
"
o ] §190-8190
| 1968200
7 58200*8202
o |
i

Siltstone, medium-dark-gray, very finely sandy;
sone Lnterboedded shale as above

Coal

Sandstone, medium-gray to brownisb-gray, very fine
graivned, silty, slightly limy; interbedded shale
as above

Shele, dark-gray to black, carbonzceous; coal

Sandstone, similar to above

Shale, &s above

Coal

Shale, as ébove

Saunds cone, medLum—light;gray, very fine to {ine-
gyained, sowe medium greins, dark-gray grains,
silty, limy; interbedded nedium~dark-gray shale

Coal; black carbonaceous shale

Shale, medium-gray, carboviaceous {ragments

Silrstone, madium-grey to brawnish-gray, very finely
gandv, siizhtly limy

Shale, as aocve

Siltstene, z#s above

Lings tone, medivi-gray, very fine grained, veyry
arpillaceous

Shale, medivm-gray, linmy

Shale, medivi-gray, ¢Coiboeneceous fragments

125




4,107

f
|
|
I
|
|
|
I
I

19
2C -

2]

I

24 IE
|
L

8216

08--8216

-8226

82268230

8220-8232

8258-8260

!
8260~8275

8275-8279

8279--8283
8283-8285

3286-8288
d)SS—BQQ(

£290-8305

e e s e e

Silestone., medivm-gray, glight olive-pray tint, very

finely sandy, &lightly ldmy, micaceour; inter-

beddes shale as abaove

shale, o5 zhove

Sandstene, cediup-Light- very fine to fine-

BTV,

gralnad, cilry, Limy

Shale, m=dium-davk-gray

Siltstone, medium—dark-gray, micaceous, fine carbo-

naceous matarial

Shale, black, carbonaccousg, coal stilngers

Siltstone, similar to ahove; interbedded mediua- to

davk-grey chale with cacbhuonzeeous ¥iagusEnts

Shale, black, carbonaccovs, coal strinfers

Shale, wmed’vuvi~dark—gray, sillty, carbornaceous frag-

ments

Sendstone, vedium-lighit~ to madiuwm-gray, very fine

to fine—-gralined, sows medlwn grainr, many dark-

gray greinz, silev, limy, some carbonaceovs fvag-

ments

pzdivm- gray, cerbonseeous fragments

Shele,

Siltstone, rudivm-grey, very linely sandy, liny

Shale, black, carbonaccoous

Cool
;
i
. s e v osvye i Ade At - !
Sulteione, secdivme-pyay, wesy finels saoady; dandier—-
‘ PR . . . . A P !
Leddad vttt aedduns o davk=guty »hazle witl !
carbonannus JTracreols |

1o | .



©w

hv
v
~

1 {;;05—8309

2 }8309“832&

|
o
.
|

b1 §324-€327

6| B327-8340
7(

8 | 8340-8343
|
|

°  18343-8345

o | g345-8357
)
{

21 8352-8354
|

131 8354-8372

= 8572-8375
o i
|7;

8375-8378

181 3378-8385

1% i
i
1
G
v
< Y LY
-~
- -
3
" A .
LR 8.( '
7 IXERN) W
PERRORCEE ST
- . [
g bty /

Shale, as above

Sandstone, medium~gray, very fine grained, cilty,

slightly limy, carbonbaccovsg Ifragments; interbedded

wvitit siltstone and shale ax above

Shala, a3 above

Siltstene, as aslbove; jntecvbedded with sandstone and
shale as a2bove |

Shale, mecium~ to dark-gray, carbonaceous fragments

Siltstone, mediun-darii-gray, wmicaceous

Shalc, cdarlk-gray to LlacK, csrbonzaceous, coal
sLyingers

Sandsionn, similar to above

Siltstone, olive-gray, very finely sandy, L{ioy;
interbedded sbhale as above

Siltstone, oljve-gray to ncdium-dark-gray, limy,
hard

Shalc, wediuvn-pgray to olive-gray, liuy

Sevustone, widiun- to medium-light-gray, Qery fine

te fine-grained, wany daric~gray graing, yellowish-

broen clevey gradns, silty, limy, caryhonzceous

TLarangs oarn nave

v o blark, carhonaccous

el
N

Gl
Sorgdsaonn, SLmliay to nbnove

2, s sy T whove

S mrm———
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9.1247

-

13

15--

18396~8398

| 8398-8433
: _

8433-8470

84708474

 B4T74-84T6

i

i
i 84T76-8478

8478848

=~
Ul

84858490

B4OG~8491
8461-3503
Tray 1

8401-8491.5

Shale, dark-gray, carbonaceous

$iltstone, medium-gray, slightly limy; interbeddad
medium- e dark-gray shale

Sandstenc, medium-gray, very fine to fine-prained,
Silty;.lj?SQ much inturbedded shale and siltstone
simd.lax to above

Shale, derk-gray to black, carbonaceous

Coal

Sandgtene, medium~dark-gray, very fine to fine-

grained. silty, slightly imy, slightly micaceous;

carbonzccous fragnents -

Coal ~

$andscone, similar to above; thinm coal bed in
middlc

Shale, m=dium-dark-gray

Core 15; reported recsvery S fr. (2 trays)

(1.2 f1.. core)

Shele, medium~dark-pray, silty, vot limy, hard,

pooy visty bedded, scattered cavbonaceous films

and perca-thin ceed stringers

ST S s R e S



31207

) E8491.5~8492.3 Siltstone, medium-gray, very finely sandy, slightly
2 micacoous, hard, nst limy, many yellowish-gray
3 and yellowigh-brown clayey grains, few yellowlish~
1 brown lonticular delowitic (ironstone?) streaks
5. less then 1/2 in. fhick about 2 in.-3 in. below
13 top. wostly poor platy bedded, carbonaceous filma
7 and very smAall fragseutbs scattered to abundant;
g I ' includes ceversl wedivm-dark-grey silty shale
e I laminee and thin beds and, 4 in. below top, 2-in, i
\ ]
16| bed of sedium-light-~gray very fine grained silty
| .
1 { sandstone; bosal 1-iv. bed 4s shale similar Lo
i .
. 12 5 gbove {
!
13 '8492,5-8483.5 Missing - ' .
i
I , - i
e Tray 2 (0.8 {t. core)
i
15—18493,5-86494., 3 Siltstone and seme interbedded shale, similar to
i . :
A |l above, large lcai iwpression on basal bedding
|
1y I plane,; includes a3 few thin ivregular beds (up to
| i
RO L omodium-light-gray very fine
i
I
silty condstone; sowe irregulay wavy
~ddineg (sofe-sediment deformation),
| micya-inoist fagite, night have a {ew degrees
i ATy S TN IBE :
i. E‘P‘_) JORATY R VRN Y]
P86 58502 Migsing o not recovered
: E’:i;]u; VLR Shaloe, vdive~dark-pray, siliy; Interbedded medlum-
. )
’ §_ dayteg oy micaceouws allitstone
L A AL N M DI ST DN I
[ SRR

i



[ ey

6

10 -

13

;
1

;
|
|
|
|

8538--8557

8557-8560

8577--8583

8583-8585
8585-8587
3587-8590

£590-8610

QoY s s
RSN S LN

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

Shale, acdinm-daxk-grav, carbonuccous fraguents;

slightly liny

L3

sntevhoddad silestone as obove

Shale, wmediuvn-Jdarli-gray, carbonaceous [ragments

Coa); blzzk caibonaceons ghale

Shale, mediam-cark-pray; interoedded medium-gray

silcstmnc ia upwer and lower parts

Sandstone, tediur-light-geay, fine-gralned, few

Shale, devk-gxey to blaclk, carbonucunus
Coal

spale, b

mediwn ¢12ins, nany dark-gray and sows: yellowisl--
brown greins, ¢ows feldspar, subangnlar, siley,

L R
GOLOmA TN

iy cerhonaceons

Sandatona, winllar to zhove, fioe- to wediuvm-

H 3 -z - .- - A b I e R WIS (B, (RN,
LRl ned) saal tavnd cosyse graing, intecbedded

podluome-e Ll e cney shalz with carboreceouvs fragments

: DR c L ghoove,y imy S bart; inter—
) o e
- ~ S
. S et Ee L Eo el piERY . CATRRRS COnNT

-

H

LS
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2. 1267

5]

12

13

15

1aQ

21

iy

i

' 8650-8668

8668-8G670

. 8670~8684

| 8684-8686

;&m&8m7
i

1 8707-8710

|

| 8710-8712

| 8712-87720

| 8720-8723

58723—8726
|
%8726—8728

, 87288745

'
1

|
|
!8745-8755
i

| 8755-8770

o
~l
~J
1
oo
“J
N}
<

Shale, mediuvm-dark- to dark-gray, silty, cacbo-~
naceous fragments; interbedded medivuo-gray wica~
caons siltstone; browidsh~pray dense ironstone

Sittatene, dark-—gray, liwmy
Snale, mediuww-dark- to dark~gray, siliy, carbo-
naceows frapmants

Silustone, similar to sbove

Shale, as abcve

Slltstene, olive-gray to medium-dork-gray, slightly

liny, carbonaceous fragmentsy shala as asbove

IS‘mdstone,'light—oli\-'e-g,re.y, very f[lne grained,
siley, limy

Shule, as above

Siltstone, brownish-grey, Jimy, carbonaceous frag-
nents

Sirale, as above

Sandstone, similar to above

Siltstone, as above; w=dium—gray siltstone; intexr-
bedded medica-dark-gray shele vigh carbonzceous
fragments

$hale, dark-gray to black, carbimaccous

Coal; interbedded bloek carbonacaous shale

Shale, medium-gray

’

Shale, madiwa-dark-gray, ilty, carbonaceous frag-
men s
VAR Ny e . .
I




9.1267

I -
, 1 8790-8805 Coal; interbedded black carbonaceous shale
}
B {8805«8815 Core 16; reported recovery ¢ ft, (3 trays)
I
a ¢+ Tray 1 (1.3 £ft, core, rubbly in part)
I
j
! ~ . v - 4 . < . . N
4 8805-8506.3 Snaly, Quri-guay Lo black, elight brownish tint in
i _ :
o pazt, silty mostly in lower hall, hard, not limy,
i
19 i faivly gnod placy bedding, common to abundant
7 E carbenaceous fragments and paper—-thin coal lenses;
i ,
£ opper half includes 2(?) beds of bright banded
i
L
9 | coal {each 1 in. thick) aund a 1/2 in. bed of
I
10 mediwu-gray liny sdilistone
| .
n  8B806.3-8808 Missing
)2 ! Tray 2 (2.2 fc. cove)
j ) ]
15 ' 880&-880Y.5 Siltstone snd iuterbedded shale in subeaual awounts:
E . »
ii i :
o siltstone, medium~ to medium-dark-gray, very
15 - finely sandy in part, micacecous, -not limy, hard,
16 mostly indistipnct platy bedded, fzircly abundant
1/ carbonaccous fragnents and coal filwms and licnses
18 (ep Lo 1/8 in.) mostly on bedding planes; zhale,
19 radium duirli~ to dati-giay, silty, micacecus, not
e Limy, huard, chescure platy bedded, many caibe- i
o) naceous Jrapments end ceal filwus; few lensas
| . . |
z ; (277 1., thick) of pedivm-1i, bt-pray verye fine
|
. . . . . o - i i
23 grained oy sandoeoanr ghout 7 412 dn. bolow 1
|
24 tops provadiy liovle or no arperont dip !
{
1




@

1e,

-
‘8809.5~8810.2

|
1810, 2-8811.
|

H

Tray 3

8811-8812.2

8812.2-8815

8815~8818

") 8818--8825

;
|
f

L 88258838

|
§838-3846

884658483
884 8- 680
85605866

Shale, medium-durk- to durk-gray, havd, not limy, r
l
platy bedded, abundant carbonaceous fragwents and]
paper—thin coal stringexrs, rubbly in Jower part E
’
Miesing !
(1.2 fr, % core, rubbly)
3
J

Shale, uppey half cimilar to shale above, siight

brown tint, includes near top a I1-in. + bed of

mediun—light—gray poorly bedded relatively soft

shale with many carboutaceous fragments; lower half
is mediwe- to medinn-dsark-gray peorly bedded hard i
nonllwy shale with scattered carbonaceous frag-
ments (rmestly plaut stems?)

Missing cr not recovezed

Shale, medium-gray, carbonaceous fragmrenls

Sandstoue, wedium~light-zray, fine- to medlum-

grzincd, many datk-gray grains, angulay to sub-

angular, slightly siley, dolomitic, slightly mica-

ceous . some carbonaccous framente ]
Sandstnn:, sdmilay to abeove, limy l
|

Shele. davk~gray. o black, cermhownceovs. coal

strini, e intovihedded wediug-deri-gray o hrown=~

cpeae Loy o0

B tetonec

ish
Siltatove, mediwr-dalk-pray, wiiwitly Miue
Shala, wrlivie-day
Sandshene, =imiliog

TELDS2AQ0US IV ALHAD LS

codiun-grys vere fine

Sreds Lon

T}
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]

'EN

e o
|

I
i
1
f
E
|
i
l
I
}
!
I
i

8866~8872

8872-8880

86808884

8884~-8896

8896~-8900

8900~ 24

8924653

8930-35938

895 8-8948

8548+ €950

SA57- EG gD

Shate, as usbhove

Shale, darik-gray to black, carbonaceous, coel

[ Y it
stringery

Siltstove, radiwn-gray,

shale vith cavbonacecns fragments

slightly limy; medium~gvay

Sandstune, wedium~light—gray, very fine to f[iue~

gralned, wany dark-gray greains, silty, limy: some

mediw-zvay shale near middle

Cozl,; black carboncccous shale

Shale, medinn~dark- to dark-gray, carbonacecus frag-
1

)

ments; souc interbedded medium-dark-gray sgiltstone

Sandstonc., medlwr-light-gray, very fine to fine-

grained, derk-gray prains, yellowish-brown clayey

graing, silty, slightly liwy ]
‘ !
Sandstceaz, wvediuwm-gray, very finc prained, silty, ;
|
_ . . . . |
slighely Jimy; intevbedded medium~dark-gray mica-'
!
ceous siltslowne |
i
. I
Shale, durii-gray, carbonaceous i
i
Coal; ©ladh carbonsneosus shale :
!
[N = g ) |I
5i1ltstesz. stilar o zhove [
Shale, ‘'z .~guay, carvbonacuous '
Cual ?
)
. !

C - . L > NN T ISy ~a L~ - L
Shale, moedium~yruy, curbenascecus fragments |
|
Sleals, weoiuu~dark=pruy, carbonacecusz fragmenls j
- [ _ - e

SOV I T e 1 E|



w

ro
<y
~

11

16

in

|
|

"‘8992~9000
|

[
58967u8970
|
|
L8970-5977

|8977—8982

8982-8992

190009003
|

9003--9017

190179018

f
{
|
!9018—9021
i
|

| 907219027

O =40 35
IR AN BRI

acto o

Siltstone,

N S

medium- to medium-dark-grsy, micaceous,
carbenaccous fragments

Shale, dark-zray to black, carbonaceous,; coal
stringers

Shale, madiws-dark- gb dark-gray, carbonaceous
fragmenls

Shale, wodiuscdark~ to dark-gray, limy, hard, slight
browp tint in pavt, dusky-yellowish-brown dense

very argillaceous limestone concicilons

Shale, m24di to medium-dark--gray, carbonacesus

fragmenty
Silitstone, mediun deri-gray, vevy Llmy, hard, looks

]

like "divty" limeestone .

Shale, wadium-dark- to dark-gray, carboneceous

Y]

fragnsmt
Coal
Shzale, black, carbonaceous
Sandstone, mediun-light—gray, vory f£ine to fine~
graincd, some medium graing, siluy, limy, carbo-
naceous ard coaly stvingers
Shale, rodiun-dark~gray, carbonaccous [ragmeats
above

Sandstone, similar to

Silterne, nedive-aray, very finely sandy, mica-

oo Line carbonaceous fragments

) 1 i valo - R Yy PN e
Shalo, o Aylkesr oy, carhopacoons £rntmeals
o IO N N L el s g, ey
[ |




9053-9060

|
|
[9060--9077

9077-9080

90 80-~9082

908629080

1 9086-9091

;9091*9093
|
19093-905¢

|
19096-9100

|
19100-21062

181 9102-9219

16

17

1

]

i

S .

T

i

]

D \ -
B K Wl

f9114-9123

9123-912%
9L2S L)

ERRENIO N R/

Shale, black, carbonacepus, coal stviugers

Shoale, wedium-dark-gray, silcy, wicaceous, fine

carbonaceous fraguwenls; interbedded medium-gray

widcaceous carbonacecus siltscone

Syltstone, medium~gray, vary finely sandy, slightly

Limy

Shale, wmeadluer—gray, carbonaéeous fragueuts

Coal; black carbounacecus shalo

Sands tone, medium-gray, very fine gralned, silty,
limy, mlcaceous, carbonraceous stringers

Coal

Siiltsitone, mediva-davk- pray, mlcaceous, carbonaceous,

shale, madium—-gray, carbonaceous fragments

Coal

Shale, medlum=dark=-¢ray, silty, cavbhonaceous frag-
e Ls

Siltstone, medium-grey, cavbonaceous fragments

Shale, dark-gray to black, carbonaceous

Coal

Cilestons, waalvw-dadi-gray, nicacrous, carbn-

nencony nterbeddud wedlun-davic-gray shale;

dusinyellowisu~broon dense argillaceous linostone

coveratiun (eaviug?
Coad

: - I LI . " e maney
shinle, wodi vk oom

R N A R AT L N T VN EE S
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6.1267

e

1 i9l48—9150
i

2 .9150-9154

w
'
i

9154-5156

7 9156-¢158

s '9168-5172
|

10-19172-9176
1 2176-2179

17 91.7¢-01%5

18-

€ 9185-9196

1

il

e 91456-%200
2T G262 202

Sands tone, mediuwm-gray, very fine grained, silty,
abundsnt yellowish-Lrown clayey grains and carbo-

naceovs striugers (caving?)

¢4

hale, medium-gray, cacbonaceous fragments

Sandstone, mediumrlighi—gray, very fine grained,
eilty, slightly liay

Siltstone, medivm-pray: inteYbedded madium~dsri~—
gray sheale with carbonaceous fragments

Shale, as above

Candstone, similar te above

Shale, a: above

Sandstone, medium-iigig-gray, fine- to medium-
grained, [cw coarsé grains, manv dark-giay grains,
subanpular, silty, Jiwmy; interbedded shale s
above

Sandstoue, similar to above, scattered very coarse

grains and granulos (quartz, guartzite, gray chert

Quark~pray and dark--green grains)

"Shale, izt carbonsceous, coaly

Coal
Shale, rucium~oray, carbonaceons fraguanis
Sandstovie, medivm-light-gray, {ine- to madiuvm-

y Siliy, liny

sray grad

graincd, many dack

Shale, datl-gray, carbonacecvs; mediuwn-dark-grey
Cosiley shate wreh much fine carxbons RN

L P [ PEEEREN [
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. 12867

15~

21

9222-9230

0230-9234

9234-9250

19250-9252

5

0752-9257

P257~9262
|

9262-6271

} Tray 2

|
0

N

Lray 2

| 97659265, 5

|
{
}
¢
|

'
!
!

1

9262-9263.3

63.3-9265

Sandslong, siwilsr vo gbove) some
shiale near middle

Coal

Shale, wmadiumr-darvk- to dark-gray,

rents ) interbedded wmedjum-gray micaceous caxho-

naceous siltsione in lower half

Coal

Shale, dark-gray Lo black, cacbonaceous; interbedded

coal
Shale, as sbove

Core 17; rcﬁortcd recovery 9 ft. (

~

(1.3 [t. core, rubbly in large part)
Shale und sone interbedded coal: shele, darvk-gray to
black, not limy, hard, mostly very carbonacecus,

platy bedded, wmany papcr-thin coal lenses in pacr;

coal,
to a few ind(?) thick

Misuaing,

() fe. coxe, wubbly In mare)
Glialo, ¢% Jbove, Wlesdan

brignt mnd banded to dull and bony, beds up |

wedive-datk-gray

carbonaceous frag-i
)

i
\




w

11

19265.5-9260

1926652068

i

Tray 3

19768-9268.5

Coal and sandstone: coal, bright to modcrately dull,

banded, includes a bed («1/2 in. thick) of dark-

gray silty wndcacecus very carbonaceous shale;

sandstene, medium-gray, very fine graincd, very

siliy, siightly liwmy asnd micaceous, falrly hard,

2 in. thick, some yvellowish-brown clavey grainsg,
falrly abucdent carbonaceous fraguents; probably
lictle or no apparent dip

Missing

(0.5 fr. + core, Tubbly).

Sandsrene zud shaler sandstone, wedium-light-gray,

!
|
H
i

very Tiug grained, silty, moocly Llay, mony dark-

gray an¢ yellowish-brown grains, greatest thick-
|
ness 3 in., few zoaly fraguents; shale, madium—

gray, hard, not liimy or wllty, obscuyrce platy bed-

ding, scattered pooriy oriented carbongeeous frag—

some dxzrrk-~pray to black carbonaceous shale

QoS |

racey—thin coal lenses

witl zbundant pe,
Missing

Shale, wedivm- vo ooddus-davk-pgray, carbonaceous

Sundet e, medivmTicht-—grov, five to nodlum—graio-

|

!

ed, LT coarse and verv codrse grnains and gran- |
wlon {guirty aad s, rounded;, dark-gray j
st ety o pdi Aauwangul o, 1oy i
I

- _-m a—— _ {
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183

12

[rom—e e
\

.9294-9300
9300-9304

.9304-9308

"95006-9317

© 9317-9326

19343-9348
1 9348-9352

1 9352-9356

1 0356~9367

93629477

0372~9375

Shale, derk-gray to Dlack, carbonaceous

Coal

Shale, black, carbounzcsous

Shela, mgdium~daﬂ<~gray

Sandstone, wediuvw-light-gray, very ifine prained,
siliy, limy: inceybedded shale ag above

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

gircined, silty, liuy; olive-gray very fine to

fine-grained silty limy sandstone

Sandstone, medium—lighL~g¥ay, fine~ te¢ mediunm-
grained,lfew coarse Zrains, many dark-gray grailaos,
scﬁa yellowlsh-gray to ycllowish-brown grains,
slightly liwuy

Coal

Sliale, black, carbonacious

Shale, meclium-gray, csaronnacenus fragmerts

Siltstone, medium— to madliuvm~dark-groy, miceceogs

Shale, dark-gray, carborizceous

kN
Siltstone, =z above, wrmy carponztcrzous filies and

scringers and coal =bringors

Shale, davi-agrsy, carbouaceons {

~

Sundstoue, wadlum-prav. very
slightly liwy

§ilistons, wodtum wio o, sliph gl 2w wdci 7 s

IR



2.1867

L e e . -
|
i !9382m9385 Coal; black carbonaccous. shale
? 59385~9388 Shale, wodivm-gray
2 59188"9391 . Silrstone. dusky-ycellicwish~bywwi, limy, hargd,
4 l carbonaceous fragrants
s I 93491-9395 Sandstone, wediun-—-yrey to liphe-olive-gray, very
o fine to fine~grained, many dark-gray ound yellowish-
Y brown grainsz, silty, lis

|
‘ |
B 14395~93990 ‘ Shale, sediuvm—dark-gray i
|
i

: j9399-9411 Siltsteoune, medium~ to medium-dark-gray, micaceous,
10"{ carbovaceocus fragmente; interbedded wiih shale as |
o above
o,
2 19411-9514 Coeal

B 19414~9416 Siltscena, as above

M 0416-9423 Shalce, medium-dark-geav, carbonaceous fragments
1o 9L423-9460 Sandztcne, wediuwne-light-gray, fine- to coarse-
i
' |
16 grainzd, some very coarse gralpns and granules
LA (quartz, basalt, gray, green, and red chert), |
i
e Lire, mostly drills loose; some incerbedded yrey !
V' . Lo ‘
' shale ‘|
|
QLG0-S470 Sand:teue, light~olive-giwy, very fine to fine~ |
- I
. orainad, wmmy dovk-grar erailne, sowe grcenish- {
~s ! . . . g e ’
’ ‘ arav grajne, silty, lisv; some medisc—darke-wmey
| i
shle with corhonacenus froguents Su Joway vord !
: L
: ]
s B N Sos N N P |
. P4 70-9472 Shaetc, browsiarn-grey. slight?y Llin . carbonscuovsn |
13
. |
| . J
i . LY ATeAa ) ‘



Go1ny

[
:94/2 9478
94756484

'9484~9A9%

|
|
!9498~9500

9500~9502
9502~8509

%
9509-9512

i9512—9320

.1 9520~0530

| 9550-9534
f
|

(¥}
C
(&%)
_;_'\
1
[Xad
Un
&K

L
c\
t
o
(9]
o~
C

95

I 9540--9550

| 9550-9557

wr
~1

Gy Ty N L0

R VRS RN

Stltstone,

Shale, mediun~ Co dark-gray

Siltatore, medium-dark-gray,
shale &3 above

Shale, Llcek
Coal

Shale, Llack, carbonaceous,
Coal
Shale, darie-gray to blaclk,
Shale,
Siltuglone, mediun-gray,
Conl,

Siltctone, ag 2hove

MLCACE0US

to bruowiish-hlack,

coal.

carbonace

brownish-pray, micaccous, carbonzceous

interbedded

Carbonacaaus

stringers

ocus

mediww-dark-gray,. carhonaccous fragrents

slightly iimy, mlcaceous

|
|
f
|

Sandatone, medium- 11g41~;~u5, brovaish-—-gray in pave,
very Llne to finc-gralned, e3illy, 1limy: gome
medino-aericegyrey shale in wlddle

Sands Loy, mediun-dight-gran, {ine- to coarae—
pridaocd, fonE o vney cosuse poains and wranules

( EPED T 1 , oYa, . geaen
i Ca Qg | = .-

Ji T . R LS
N ) -

< \

«

a1 ved chierd),
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1 9586-9594

X |
¢
s 19594-9004
|
e 19604-Y514
7

£ 96149619
'9616-9520
10— 196209627

" 0627-9640

1z
12
4 36/0~4047

15— 9647-G650
6
?

o 8650-0657

B 5057-9661

!
v [ -
U807
FO0TINg682
P ! l'l A I(:,G‘;‘-'.,

Saandstonce, vellowish-byown to ight-olive-gray, very

fine to finewpraived, wany dark-grsy and broun
grains n part, shlty, liry, coal fragments in
pari

Shale, ﬁudLum—gr&y, cavbonaceous frapgments

Shale, bLinclk, carbovaceous, coal strxingers; inter-
beddad nray very five gralined gilty gandslone

Shale, duvk~gray to bluck, carbonaceous

Coal

Shale, medlam-dark-gray. carbonaceous fragments

Sands tone, medlun-light-gray, fine~ co med).um-
grefvea, subuogular, ;ilty, wlagy, drilis Jloose;
som¢ gray shale in lower pact

Shale, deri-gray; thin coal bed ucar top

Siltstoua, mediuvi-gray, micaceous, carbonaceous
freguents

Shale, nedium-daii.~gray, sidty

Coal

Shalu, Jaii-gray vo black, carbenaccous

Sandstlonz ) pediin, 1y ght~grav, very fine srained,

v, s ddenedy tdeS

’

Shale, Llack, caybonaoesouws
Silcciorme, heeendean-aray, ¢ighely L, mlcaccows

(TN i ey IR TA I
Sivdyae LA i RPRES IR L ALY
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1 i9692-9684 Coal
]
t . . . .

z 19694-9088 Shale, poedlun-daric-giay, carbonaceous fragments
_

3 965 8-9700 - Sandstone, siwilar te above

4 97009702 Shale, weddum—dark~gray

6197029710 Sandetnar, wmediup-light-zray, fine~ to medium— !

€ _ graipod, many dari~gray ard yellosish-brown mﬂmhsmr

|

4 _ linw M
& “mwwclmuwu ; Sandstone, medlun-light-gray, very fine to fine-

9 m grainad, silty, liay
!
W 197179720 Siltatenc, mediuym-dara~gray, micaceous

A Gy20-9721 Coal

Shale, pediom-mray, carbonaceous fragmenis X

Bt 0798-0730 Shele, mediwa~dork gray, silty, wicacoous, carbo-

A
Yo naceous [ragwents

H-19730-9733 Coal
e 9733-9743 Shale, similar to above

-

Vo 97439742 Core 10; reporilad racovery 5 ft. (2 trays)

1% . . . .
0 Tray 1 (0.4 £v. rore) ”
T RTaB-0TLR Pluamepray, wontly very fiuely sandy,
m v, mAcseeous, clightly limy in part,
!
0o
hood, te dishegoy glasay wrains, wostly
sluny puedosl, soe nterfincering of sandy aud
_ RN oo carponaccous fragmesis :
\
!
: i
P A e rere s oIy Qo pari) “
' ettt oo I F r i
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.9745,5-

|
|
|
19747.2-9748
1 9748-9756

8756-9762

9752-9765

1 9768-9774

QTF G0

> e

.
Arrlov ok
,i Z
Qi ¥
. ~
» s

747.2

Glltstone and shale:r sillstone, similar to sbove,
not liwy, obscure very thin to thip bedced, few
carbounaccous fragnents; shale, medium-dark-gray,

very silcy, not limy, lard, slightly micaceous,

scattercd very fine sand grains, obscure platy to

very tiiun bedded, fow carbonaceous fragmente :
pavtly at high angle to bedding; probably very f

|

little or no apparent dip i

i

Missing |
Shele, wmadivm-dark-gyay, silty |
Shale, mediummgray, arnundant fine carbonaceous i
) |

fraguents |

Sandstone. wmadium—light-gray, very finc to fine-
grained, nany dark-gray grains, light-olive-gray
tint iw part, silty, limy

Sandstone, madiwelight-gray, fine- to medium~
arained, dark-grav prvains gs zbove, few yvellowish-
brown deluadte greaing and lighr-green giains,
eilty, sllgtly Liny; sowne intevbedded gray shale

Gandﬁténe, s'mitar Lo asbove, few coarse grains and
granules (eaving?), fSairly poroug?

Coal

Bhate, veciun-daric- Lo dark-grey, siley

QO N SOt [PPSO . N . PRET PRI
Ehale, Dhrvg, carbonssoeus, coal stringers

AT B I TS BN GNP Ir N S T



4. 1287

5.

r
3
|

19829893

9803--9810

198109820
L
i
2
9820-6&77
i

19827-9629

19829-y640
9840-9841
9BA1-CBLE

28486-S 860

£ 9860-9870

' 9870-9880

1 98£0-5584

L 9854-0895

9893-9828

[r= e —

Sandstene, nedium-lignt~gray, very fine grained,
silcy, slightly lix,

Coal; few thin lenses of brownish-black dolomitic(?)
siltatoenc

Shale, rzdiwmgray, carhonaceous [(ragments; some
interbedded dark-gvay carbonaceous shale

Shale, daxke-gray to black, carbunaccous

sandstone cinilar

Tiuwy

Siltstone, brownish~gray,
to abeve

Shale, davk-gray, carbonsceous

Coal

carbonenRous

Shalc .

D1AUN,

Shale, dark-grav, carvonaceous ,

Shale, mediuwm~dack-gray, carbonacenus fragments

Siltstone, medlum-dark-gray to dark-brownish-gray,
micacecuy; intarbedded shale as above

hlack, cavhonaceous, cozal gLyringers

Shale, ncdivi-gray, carboncccous frageonts: inter-

vedced browpdshiepray slichanly lamy siitstene

darh-—geay; eoryounieenux, slighcly miczceous

Shale,

- Al T - A - w 1S s -~ . ‘.—'
and blask cnioonracece: shale

Coal

Coal
. ca i ~ )
11 RSN LT e . GBSO T OO0 -
Sitiee. o, e T N o Tt WA S I
NI : 5t




199049937

« 19937-9950

. e950-0555

) 199550057

& 9957--9960

5 19960-5978
,a-§9928~9995
L
L
2 9995-10,004
151 10,004~ 10,006
6 ;JU,OOG-l0,0lﬁ
7 10,015-10,030
o 10,050-10,032
s 210,532~1o,o37
w10 ,637-10 040
iy E10,040m10,043
20, 04E410,050

0.0 -)0,05z2

e

Shale, dark~gray, carbonaccous; interbedded sile-~ i
groune as above

Sands tone, medium-light-gray, very fine to Llue—
graincd, few mediuve grains, cavk-gray graing,
siloy, Jiwy; interbedded shale as above

Shtale, black, carbonaccous

Coal

Shale, black, carbonaceous :
!.
Shale, wediuw-gray, carhonsceous fragments ?
i
Shale, modium-dark-grey, siliy, slightly nicaccous,
carbonancovs fragwents; interbedded medlum-gray
shale
Shale, devk-gray to black, carbonaceous,, coal é
stringers : E
Siltstone, mediur-dark-gray, slightly micaceous |
Shale, derii-—-gray to black, carbopmaccous
Shale, daxvk-grav, silty, micaceous, carbonaivous g

Coal A
Shele, tiack, carvcoraceosus, o2l stringors
Shule, dark~pras

Shale, Gavk-gpray, sility, micr/ccous, cavhumzeoaon

Silreione, wadlum-davk-gray, vicacecoun . 2avhonaceovs

fraj units

. s f e me et - 3 -~ . .. -1 - ~
Sawentess, meatun-lz pghiegrey, fine-t i
e A - -
[ RINAD v PR C A 1y, wd ity I !
ML R S TN T oy
‘v
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Jid

[10,054-10,057
20,057-10,062
10,062--10 ,067

10,067-12,092

110,092~30,094

. 10,094-10,096

110,096-10,098
| 10,096-10, 260
;10,1oo~1o,104
110,104~ 10, 106
10,166-10,108
10,106-10,110
10,120-10,113
10,113-20,120

|

BV IR AVIS ERNAS S ROl

'y B 790
l, O
RV I RCIREER NN P R
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e
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Siltstone, as above

Shale, dark-gray, carbovaceous

Silest zbove

",

ona, e

Shale, dark~gray, carboracenus, coal stringers

Chiale, mediurrdark~geay, partly silty, carbouaccous
fragments

Sandstone, madium~light-pray, finc-grained, sowme
mediam gising, dark-gray and green grains, slloy,
limy, cavivg?

Shale, 28 ove

Sandstone, nediuvm-gray, very fine grained, silty

Shale, darik-grey, carhonsceous

Shale, blacll, carbensnenus

Silteton carbonaceous

. dnrk-gray, agnents

Shale, blach, cavbonscenus
black, carbonuceous
3

woul e gray, cavbonaceous fragments

Shale, duil-zeay, collonscrous

. - Yo . . T (N[

Ghale, Lol carbonsizew, coel wivingers

Siya s IR R L sYhonocaius Fyoappywgy o
1&g e I aAYS o CErbonigaius LYyaarvvaws

Seadscnry, naddum-lisni-gray, tinz- Lo cosige

oLy el sons vews osnzse greias end grenales of

- ! ] o - 13 o o -
i narts oonl evay end yed cheve, dimy
5 G Yo v I s - .
! G AN OV e [ VTR SRS 50 ARLEWN




10,172-10,174

110,174~10,181

' 10,181~10,184

;

|

] 10,183-10,185
! .
110,185

110,185-10,188

1 10,188-10,202

10,202-10,205
10,205-10,2083

10,208-30,215
10,215-1C 244

©10,215-10, 230

141,230 0,204

Sardctone, wedium-light-gray, fine- to medium—
grained, liny

Shiale, dask-pray, silty, carbonaceovs, wicaceous

Sandstoeae, madivm-light-gray, very fine graincd,
el Y

Shale, dagk-gray, carbonaceous

Letinered sample lag 15 ft.

Limestone, brownish-pray, very fine grained, very
arpillaceous, scatterved black spechs

Shale, wmediva-durk-gray, carbonoceous fragments

Coal

shale, black, cerbonaca;us

Shale, medivw: to medium-dark-gray, carbonaceous
fragnents

Fleatrical-lag dnrerprctaricn; no samples frow

10,230 to 10,250; ascuned 15-ft. cawple lag

Chaley interbedded sileatone

Covi 2¢: vowwied tacrvesy 15 fit. (6 Lrays)

w




,,
i

18-~

14

15--

18

22

10,244~10,244.7

Siltstone, medium~grey,. veyy finely sendy, bard,

siigbtly limy in part, sbundant yellowish-brown

clayey grains in few thin beds, micaceous, ir-

regular
naceous

ments;

platy to very
Tragnents and

Iueludes a fow

thin bedded, some carbo-
geuttered snall coal frag-

beds and lenscs (<1 in.

thick) of wediuvm-dark-gray siliy shale and, in

lower hall, somz very f{inc grained very silty

sandstona; apparent dip about 2 degrees

16,244.7~10,246

Sandstone, wadium-light-gray, speckled (Msalt and

peppexr”), moti1led with yellowishi-brown, medium—

to coarse~gyained, some very codrse grains, scai-:

tared rounded granules and swmall pebbles (up to

1/2 4n.), subangulay, many dark-gray to black

hasall(?) prains, sone madiuw- ro dark~gray,

red cherxt: grains and ycllowilsh~brown

clayey ironstone(?) graivs, very limy, slightly

y
green end
ailty and nicacrous,
bedding) , one vartical
saved) . pisbebly
10,246-30,245.5 Mieslug

Tray 2 (1.5 ft.

SPAnstone

10,7246. 51D, 247.5

oY)

ond Rore

b

hard, massive (no apparenpt

racture (¢ove was noet
fracture

norosily

simllar o asbhov
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187

th

10,247.5-10,248

10, 248-10,249

Tray 3

10-110,249~10250.5

0.5-10,751.5
A
2

Sandstonas, similar to above but moetly fine- to
medi vmr grained, upper 1.5 in. includes wany
rounded granules and pebbles (maxivum dimension
exceads 2 in.) of basalt(?), quartz, quartzite,
aud yreen chert, no granules or pebbles in re~
madveler of sandsitone, onelnear~vertica] Fracture,
prouably low porvsity

Missing

(1.5 ft. core) !

Sandatona, as above, few coarsce and very coarse
grains, scatteved éranulc5 and pebblea (up to l/2|
in.), wassive; includes st top a 1.5 in.~-bed of
nedn sdarkecray slightldy siley nenlivwy chale
with no carboraccous fraguenls; vertical iIracture
in upper paxt (probably extends downward but not
seen dn cuy half of core); probably low porosity

Migalng




A.E2EY

1 110,251.5-10,252.2

-

c

°"

1

0

10,252.2-10,253

16

17

o 10,253-10,254

Truy b

Siltstene and shele; siltstone, nmedium-light~ to

Sandstone, madivi~light-gray, speckled ("salt ang

medivuw-gray, mostly very finely sandy, slightly
limy and ndcaceous, hard, fairly abundant yellow-

ish-brovrn claycy grsins, iucludes some very fine

grained gilty vandatence and numerous thin (up to

1/4 in.) very Lrregular mediun—dark-grey silty

shale lenues, platy to ve%y thin iyxregular bed-
ding, carbonaceous films and fragments sub-
parallel to bedding; shale (upper 3 in, of uvnit),
medi upr-dark~ to dark-grey, slightly silty, not

liwy, hard, poosr platy bedded, [ew smzll carbo-

naceons Fra rents |
|
;
pepper'), finc- to v@diumfgrained, saliy, slightly
limy and nilcaceous, rmany dark-gray to blank
basale(?) gratns, subangular, fulrly friable,
massive (no s&ppavent boedding), probasbly fairly

N b
wa&sas,

s~

seod poronl’y; ?2) part of urit (may be ount

as place) Ls buaghe coxt (3 din, thaick) and chale

J
i
sindley to cweve (L/7 in, thick) i
l
ssing
LS fee 4 ocuze, xubbdly oap part)
i
i
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10,254-10,255.5

Sandstone, conglomeratic sandstone, shale, coal, and

siltstone, scemingly interbedded but relative
positions of severel beds cuestiouable; sandstone
(a2t tep), 5.5 in. thick, siwdlar to above hut not
Liwmy iuv lower part; conglomeratic sandstonce,
wedivim-light—gray, fine- to very coarse grained,
slightly limy and silty, many rounded granules
and pebbles (up to 1 in. diameter) of guart:z,
quertzlte, bssalt(?), snd gray chorl, no appayent
bedding, fairly friable, probably good porosity
in part;.hhale, davk-gray to black, carbonaceoug,
abundant coal films abd stringers, bard, well
developed "slickensidas' associsted with large
coalifsed plant ﬁreﬁment, fissile to platy bedded;
coal, aouvur 2 in. thicly, bright, banded; silt-
stone, 1.5 in. thick, medlum=gray, very finazly
sandy, slightly 1iwy and mlcaceous, many yellow—
ich~brown clayvey grains, fairly hard, many small

carbonucents fragrznts

Mizeing
(1.4 fr. 4 core, ¥ILIiy in part)

Sandstore, connlomeratjc sindlay to cbove, few pink

quartoite pebbles, maximum dircension of pebbles
gbout 2 in.; dpcludion a few chuhs of brighyr cveal

up ko thick

|
|

l
|
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Jo- |

B

|
|
|

10,257.9-10,259
16,259-10,29]
Tray 1

10,259~1025%.8

Missing

Core 20; roported recovery 32 ft. (12 trays)

(0.8 [t. * core, rubbly in part)

Sandsror. and gomne shale, secemingly dunterbedded but

relovive positions of some beds questionsble;

sandstone, mediuva-lirht-gray, speckled (Msalt and

pepper'’y, dn part fine- té nedium-grained and
silty, come medium~ to very coarse grained, ccn-
glomevatlic in part with rounded pgranules and
pebbles (up to 1-1/4 iun.) similar to above,
slightly Llimy in part, incledes a l-in. bed of

platy-bedded very [ine grained silty very

limy candstone with abundant yellowish-brown dolo-

mitic(?) clayey graines and much carbonagceous
materia!) on bedding planes; shale, mediun-gray
with mawy small moaily randomly orilented plant
fragnents; some dark-gray to brownish-black
carbonaceous snale; unit dncludes a 1-1in. bed'of
me divm-duric~gray very f{inoly candy uniformly
flesile~beadded cilrastone with abundant carho-

naccous tarerizl on bedding

10,259.8-10,261.7 Missing

Tray 2

(1.4 fi. cove)
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7. 10,263.1-10.264.4  Misslng

110,261.7-10,263.1 Sendstone, conglomervatic, medium-llght-gray, speck-

led (“"salt and peppey'), medium— to very coarse

grainead, subangular, ahundant rcocunded granules
and pebbles (maximum dimension about 2 in.) cf
basall(?), quartz, guanvtzite, pray, green, and

red chert, ~ud light-green conglog=rite(?),

sslety, nuch white clay or firme silt metrix, fow

coal €ilug, few very thin brownlsh-gray siley

shale lenses, fairly friable, becomes coarker

| downwadrd and lowey 5 in. is a conglomerate; cop
3.5 in. is rediuvm=pray very finely sandy silt~

stonc with zbundant yéllowﬂsh~orown ciayey prains,
finely divided carbonncrous mzateriel, and a few

paper—-thin coal lenses

Tray 3 ' (1.9 fc. core)

10,264.4-10,266.3 Sandstone, nediun-lignt-~gray, speclled ('salt and

peppa'™), fine- to medium-praived, wany Csrk-gray

co blaci griins cod yellowish-boown clzyey grains,
|

suhengiley, eilte, chdiphtly Loy, in parie, o

pupcy-ihin goal lewres, fatrty friahle, congloun-
1
ervatic bad (1-1/2 3. thick) about J% jo. below :

Lo cod another{7) aboub 4 da. shove wacw, feivly

good tarvoecity 7)Y ¢ Lovew pared ¥y includer mediue

i

1

_ ! reh it ol bl e L el



S.

ey

1 110,266.3-10,267.1 Missing

l
2 Tray 4

3 110,267.1-10,265.1

!
g
!
|
110,269.1-10,269. §
0 Teay 5
H
12 !
@

f

|
510,269.6-10,270.9

4 110,270.9-10,272.5
|

15
!

1 10,272.5-10,274.2

U
\
.

17 |

Tray 6

16

1m

19 ;

|
|
5

22 X

10,274.2-10,275. 2

|
o ]
|; Tray 7

(2 ft. core, rubbly in upper part)

Sandstone, similar to above, medium- tc coarse-

graincd iu part, veyy counglomeratic in upper $ inw

x 1-1/2 in.) a:‘;ci!

(lar;nst pebble 2-1/4 in, x 2 in.
glighrly Lo moderately conglomeraric in most of

remalnder, massive (no apparent bedding), prob-

ably fzirly good porvesity |
]

Missing
(1.1 fc. core) ) ’ E

Sandstone, similer to above, scattered rounded

nebbles (up vo 1-174

graruies and in. long) in
lowen hajf

Mieslug

(1.7 fo. core)

Sandstone, shimilar Lo shove, mostly five- to wediuvn-

graiued, scwr coarseé and very cearse grains,

seattyred rovuaded pronules and po

1/% i, cne pobble ehous 1 in.), scoveral vewy
thin (1/36 41u.) ceal sevivpers 3o copac L0 da.,

nrreive

Mizziny
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10,275.2-10,277.4 Sandstone, similar to above, in part fine- to

coarse~gruined and silly and clayey, very con-

glomerstic in 0.7 ft, zone 0.4 ft. below top and

in basel 004 feo pebbles similar to 2bove and as

much #s 3/4 in. love, few carbonaceous and clavey

lamivnze in upper 0.4 ft., probably fairly good

porosity; tray irncludes near top(?) a chunk of

light-olive-gray shale (3/8 in.) with scattered

carbonaceous frapmerts and a chunk of dark-gray

hard carbonacecus shale (3/4 in.) with Yalicken-

and many coal films

10,277.4-30,277.5 Missing

Tray 8 (L.7 fr. coxe)

10,277.9-10,278.6 Sandztoune, medium-light~gray, speckled (“salt and
veppar'), fine- o nedium-pgrained, coarse and vety
cozvse graing lw parts, sveangulay, scattered
rouagdad granules aad pebbles (moustly <1/2 in. but

one exceeds 1174 in.) of basalt(?), auartz, and

gray, rad, &ue ypLeen chart, gilty, vbite and browy

cley, slightly 1inme, fow coal stringers (1/16 in.)

nere non, Jow o nonl protus weostly in coarser parts,
wansive (ne onpacent beddine), fairly friable,

near

procasly folrty pood poreoxity; ineladsg

tupf7) o chunk of weudiuw-dark~-pgray haord carbo-

Su Bt (500 AN Y with conl 11

o ING N PR TR T RS RS I



! 10,279.6-10,280.6
2 Tray 9
s 10,280.6-10,281.9
4
5
3
7 10,281.9-10,283.3
8 [ Tray 10
9 110,783.3-10,283.6
o
°
4 510,283.6-10,285
)
15— |
16 ?
.
18 j10,285-10,286
2 : Tray 11
e 10.584-10,287.8
73
®

Missing
(1.3 ft. core)

Sandstone, sindlar to above, imediun~ to very coarse

grairi<d with gronulces and pebbles (about 1/4 in.)
|

in

top 13w, and basal 7 in., for carbenaceous and

coal {ilvs near base, probably feirly good porasity
Migsing |
!

(1.7 fr. coxe) !

Silestone, mediuve~ to medium-davk-gray, very [incly
sandy, slightly liwy, haxd, platy irvegular bed~ %
ded, carbonau&ou% material on bedding, few coal E

i
fraguinig, one large leafl impression on top, punb-
ably little or nc apparent dip y i

Sandstonz, similav to sbove, sbundant similarx rounde?
granules and pehbles (wostly <1/2 io. but one is }
1-3/8 in. long) in lower 10 +n., msssive; prob-
ably fairly good peorosity !

Migsing ‘

(1.8 £t. + core, yubbly in past)

Saudetore, gimtlor ro atiove, rounded gramules sud
pecbles as &heve (poasrde /4 du.- 3 lu. bub onn ie
1-3/4 in. long) eoundant n uppes 1 fL. and scal-
tered In remainder, ona lLingye carionaceous [Iomt

dad)el vy

oL o
95 U

Iapsession near miaile: faclogen noas

g LTI T i
HOND COLR Ty CELL

and wome
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6

10—

11

i

10,287.8-10,268.7

Tray 12

110,288,7-10,290.1,

10,220.1~10,291

10,291-10,294

10,294-10, 300

10,300-10,330

10,310-10,338

110,338-10,339

10,339-10,346

110, 346-10,348

©10,348-10,370

10,370-10,375

10,375-10,386

10,386-10,390

Migsing

(1.4 ft. 4+ core, rubbly in part)

Sandstone, similar to above, fairly abundant pebbles
siwilay to shove; includes 3-1/2-in, bed of bony
coal and dark-gray to black carbonaceous shale
abont 5 in, below teop; probably little or no
apparcnt dip on coal

Missing

Sandstone, similar to above

Shale, maedium~dark-gray, silty, micacecus, czrbo-

naceous fragments -
Shale, daxk--gray to block, carbonaceous, coal
stringers

£

Shale, mediudearkmgxa_? carbonaceOL@ fragments
Coal

Shale, dark-gray, carbonaceous

Siltstone, mediun~dark-gray

Shale, mediem=-dark-gray, carbonacenus fragments

wcium- to medinm-davi-gray, silty, micacoous

carbonacrous fragments

Silistone, wodiuwn-gray, veary finely sandy, mics-

cEOLS

Sandstore, feeto pedidume

ond vellowicl-

grained,

clav era

broe

e
A
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14

21

o

e
110,350--10, 392

110,392-10, 255
i

110,394--10,411

110,421-10,416

1

110,416~10,425

210,436~10,420
"10,420-10,434
120,434-30, 440

' 10,440-10, 450

10,450-10,453

10, 453-30,460

;iO,ﬁ60~lO,&73

C10,473~10,48)
10,480-10,447
10,497-10, 90

10, 560-10, 512

Sandstone, medivm-pray, very fine gralned, very
silty, slightly limy

Shade, mediom-dark~-gray

Sandstone,
grainad,
granulcs
silty, aligntly

Shale )

ments

Core 21; 1o recovery; lithology described fyom

Tetayy wamples

Shale, &5 above

Sandsteorne, similiar

few light-bluc and bluish-green gralus

Shale, wnedium— Lo

Siltetone,
shale as abnve

2bove

Shaie, as

Gark-gres

Wl SRS PANPRRNDC I W
Sy GUVUTETTON

doyig-prar

Shale,

and black

Coe 1

medlw=light-gray, fine- to mediuvn~

of quartz, basalo(?), pray and red chert,

nediuw~dark-

moedivm-datk-gray

mediuvee-dark-gray, micaceous; interbedded

poe}

cammounagnon, «hale

gona coxrse &nd very coarse grains and

limy, mostly drills lcose

to dark-gray, carbonaceous [rag-

|
|
|
|

to above, slightly coarser(?),

cerbenanenes

sl onace o,

1
aility . mlicwcecus, CLYDOILCECAS !

Dlact, carbonacsuul



o128y

10~

L
.

|
|

10,5381

+10,525-10,538

.-l
o
“
wn
I-
w

10, 543-10, 550

550--16,560

10,560-10,569

10,569-10,5/38

1
o
l.,‘l
~o
[o%
|
—
o
9
&>,
S

10,540 10,500

10, 680-10,607

LB, 005

0,6 210520

N GRS PO

Shale, blacik, carbongceous,

0

GCore 223

as zbove

limeslc

very fine grained,

naceous

fragmen

fragments

Shale, mediwm- Lo mediuu-dark-gray, carbonaceous
Ls

Shale, meclvir-dark~gray, silty, micaceocus, carbo-

naceous

Sandsrone,

to fine-grained,

Sandgtonc
silty,
Shale, wed

Shale, da

stric;ow

[ T~
PR I S

Shalc, mediuvm-dark-gray, carbonaceous fragments

no raCovery,

ne, dusky-ve

Led T ey ] ty,

Sloght

coal stringer

rotary sample indicetes shale
11g:=brown to redium-dark-gray,

very silty, mjcaccous, carbo~

?ragm@nts

m@dium—ljéh1L to medinw-gray, very fine
silty
o wediuom-pray, very fine te fine-grained,

Tiwy, fine carbonaceous waterial

ivm-dayvk-gray, csrbonuceous Trapgments

Sw~gray to black, carbonaceous, coal
. oD une hto te madlum-pray, fine-

rtoen prains, s&Llly, sligntly Jlny

interbecded

miLaceous;

cacey very fine to [ine-grained siley

-

Tiny sunds tone

Troertmndnaied savéstone similar te above
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10

1¢

o
110,622-10,630
|
|

110,630-10,637
!
10,637-10,642

10,637-10,647

10, 647-10,650

I
|
:10,650-10,655
10,655-10, 660
|

110,660-10,666

210,666-10,676

10,67(~-19,682

Sandstone, medium-light-gray, fine- to mediuvm-
grained, some coarse and very coarsc grains and
rounded granules of quartz, pasalc(?), gray aud
reo chert, slightly siley, lisy

Sandstoene, rwdium-gray, very fine Lo fine-grained,
many derk-~gray graics, silty, very iy, tight

Core 23; no recovery; lithology described from
rotary samples

Shale, medivw-dark-gray, silty, micaceous, fine

carbonaceous fragments

S51ltstone, mediuwn~dark-gray, micaceous, fine cayrbo- !

naceovs fragments

Shale, as above

Siltstone, medium-dark-gray, very finely sandy,
micaceous, carbonaccous fragments

Shale, dark-gray to black, carbonacevus, coal
stringers

Sendstone, sadium-iighi-pray, fiue- o coarse-

grained, some vory CosYSEe grainec und vounded

granules gindlar re shove and light-green quozrto-

ite and liydt-gray Jgneove yoek, elightly silyy,

Sillstons, wediluvm~gray ., vere Lincly savday, a13shtly

A BRI PR L T

162

|

|
|
i



1 ]10,682-16,685

x ]20,685-10,687

16,687-10,650

6 10,0690-1G, 700

8 10,700-10,711

14

16

Vi

110, 745-10, 748

10,748-10,752

AW

)—

0,752--10,728

jLO,/58~lO,761
?
5

. =t -
10, 761-228,704

»

Siltstone, madium-dark-gray, livy, hard, tight,
carbonaceous €ilms, looks like lLimestone

Shale, wnedivi~davk~gray

Siltstene, wadium-daik-gray, micaccous, [ine carbo-

paceons Irajpmants

Snhale, darv-proy to black, carbonaccous, coal
sbringers

Shale, medium-dark~gray, silty, carbonaceous frag-
ments

Siltstone, nmediuvm-gray, micaceouws, slightly Ildmy,
carbonacaous Lragments .

Shale, &s zbove

Siltstone, as wbove, duterbtedded with shalc as above

Shale, mcdium=dark-gray, silty, carbonaceous frag-
menrts
Siltstonc. as zbovwe

Sandsucnc, medium-llpht—grav, very fine to fine~

grained. oilly, slightly 11wy, casxbonaccous frag-

mente
Sandstov e, wedium-lighib-gray, five- to madinm-

e

A

CONE CoArae and vesy Coarsc SrIins
sraveices us shovn, sity. Ly
sandstore ) pediu- 1! plit-grav. veoy fine erained.

silty. »deazeous, Fine corbonavems Fiegments

Thoer-dantioey coe

AEENTEEPI T PR N S PR
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e
|

v 110,764-10,778

2

11

Y- I

r
'

10,778-10,814

10 ,814-~10,817

' 10,81.7-10,819

110,819-10,839
10,839-10, 843

10, 843~10,845

10,845-10,856

110, 856~10,865

110,855-10, 875
:i/
110,875-10,897

110, 8%7-10,900

10,9010 ,904

)
.
)
1
|
|
i

Siltstone, wedium- to wediuvm-dark-gray, micaceous,
slightly limy, fine¢ carbonaceous material; inter-
bedded skale as above

Shale, meulvm-dark—- to dark~gray, carbongceous
fyagnente

Shale, black, carbonaceous

Coal

Shale, black, carbonacacus

Coal

Shale, Lblack, carbonaceons

Shale, wediwe- to wmediwms-dark-gray, carbenacecus

fragroonts

Shale, light-gray to light-olive~gray, silty, non-
bedded(?), scattered very fine carbonaceous
material

Shale, medium-light~gray, c¢layey, some chrbonaceous

caving?

frapm viis,

Shele, radivee-dary-giay

shale, black, carbonacrous, ¢oal stringews with
caleite "vains™

SLitstonc, madium-d=-pray, micoceous, wuch fine

carsonrenus matovial

[PPSR



' 110,904-)0,908

-

& 16,908~-10,910

£ 110,910-10,917

|
° 110,917-10,920
10 J

' 10,920-10,936
20,936-10,938

10,238-10,946
' 10,946-10,960
Y 110,960-10,971

10,971-10,9280

70,480-11,0006
DL, G06-11,013
32.,013-11,037

11,032-11,0350

Sandstone, medium—light-gray to light-olive-gray,
fine- to medium-grained, some coarse and very
toarse grains and rownded gpranules and suall
pebbles ¢f quartz, baselt(?), and chert, silty,
lirg

Sandstone, swedium-gray, very fine grailned, silty,
slightly limy, carvonaceous fragwments

Sandstone, similar to that at 10,904-10,908

Silistone, mediuwm-dark-gray, very finely sandy, much

fine crrhonaccous waterial and coal stringers

Sandstoue,-similar to above, granules and pebbles
of 1zezous and metamorphic rocks

Siltstone, davk-~gray to black, very carbonaceous,
coaly

Shale, dark-gray, carbonaceous

Shale, black, cavbunaceous, coal stringers

Shate, medium-dark- to darl-gray, carbonaceous

Siltstone, medivn-gray, micaceous; intevhedded shald

S

as Phave
Shale, re-diwpgray, carbonaceons {ragments
Shele, bladk, cartovaccous, cnal strinpers
Shele, davi-groy., carbonancceus
Livestove, hyornign-gray, vory fine grainced, very

wilty, hayxd, carbenzceocus fragoenty

R N U I TS INERCS FERIENT R VLT
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10 --

°"

13

14

15--
|

16

18

206-

21

z3

13,036-11,040

11,040--11,048

13.,048-11,053

11,053~11,061
11,061-11,063
11,063-11,067

31,867-11,075

111,075-11,086

11,086-11,090

11,090-11,104

11,104-11,106
11,106-11,120
L L,22G-21,135
1,135-11,168

11,168-11.,180

Sandstone, vellowish-brown, fine- to medium-grained,
few ccayse graius, sone dayvk~gray gradns, sllty,
very liny, low porosicy?

Sandstone, mediws-light-grey, fine- to coursce-
grajircd, some granules and small pebbles of
guartz, quartzite, granite, and chert, siliy, limy

Sandutonz, modium—light~ to‘medium-gray, very fine
to fine-~grained, silty, g¢lightly J1diwy

Shale, dark-gray to black, curbonaceous

Coal

Shale, dark—-pgray, carbonacecous

Shale, medlene to mediuw-dark--gray. carbonaceous
fragments

Shale, medium—dark-gray, silty, micaccous, carbo-
naceous fragueznts

Silcsrone, medium- to madium-~dark-gray, micaceous,
carbonaceouvs fragments

Shale, medium-dark- to dayk-gray, silty, micacaous,
carbonaceous

Coul

Shale, bluck, carbonzae’ a

Shole, wediun- to dari-yiey, cexbonsceous {ropmeats

Shale, mediwn-dark-gray, siliy, carbonacesus vatarial

Shiale, black,. carbomacenus, coal stringers

| SO,
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[ e e

|
o 11,1.80-11,190

!
|
'z
¥ 111,190-11,197
{11,197-11,205

sm|ll,205—ll,225
|
o
|
v 111,225-11,249
I

|
s '11,249-11,251

lo- (11,2511, 254
11 f11,254-11,270
17
15 11,270-11,280
14 11,260-11,287

i

15—

16 111,287-11,299

17 ;
I -

18 111,299-11,310
|

19 :
|

20 111,310-11,332
i

29 |

i
3| 11,332-11,335

o

11,535-11, 347

AN

l
i
|
i

Shale, medivm~dark-gray, silty, catbonaceous frapg-

ments

Siltstone, wedliuvm-gray, limy, carbopaceous fragments

Shale, mxdivi~dark-grey,

Shrale, nedivnm-dark-gray, silty, wicaceous, carbo-

o

naceous irvaguents
Shale, dark-gray,
in part

Coal

Shale, black, carbonaceous

carbonaceous fragments

i

|
|

slichi brownish tvinty carbonaceous

Shale, wedium-derk- to dark-gray, carbonaccous frag-

nerts

Shale, daevk-gray, silty, carbonaccous Irapacunts

Shalce, black, carbonaceous;

middle

Shale, mcdium- to medium-dark-gray, carbondceous

fragments

Siltstene, mediun- tc wediuvm-dark-gray, micaceous,
carborocooun Fres

to ravigray sinale vith carvbomscnous fragmente

Pt}

Shale, &a 2bove; sone Interbedded

above

ronts;

-

thin coal bed near

intrrbedded wadium—dark-

e 23S




e -
i
|
1 111,347-11,353
|
|
T
t

1 {11,353—11,356

¢
-

33

6 11,356-11,364

(Sl

10- | 11,364-11, 365

o '11,365-11,369

B 111,369~11,370
14 ’ 11,370-11,376
|
o
?
16 1 11,376-11,379
1 E

e {31,379~11,352
|

B 11, 38241, 390
20 [
!
21 |

° i 11,300-11,415

11,451,436

. T 1,461,420

Shale, dark=gray

Sasndstone, medlum-gray, slight brownish tint, very
fine to fine-grained, wany dark-gray grains,
silcy, 1imy, low pprogity?

Shale, madiul~-gray, silty, micacecus; medium-~gray
micaceAus ailtstone.

Sendstone, wadinm=light-gray, five- to medium-
prained, som2 coarse and very coarse grains and
granules, some dark-gray grains, limy, mostly
drills loose

Shale, mediwa-gray

Sundstone, wedium~gray, very finc grained., silty,
1imy .

Shale, wedium—gray

Siltstone, nediume-gray, very fincly sandy, Iiwy,
wmlcaccous

Siletstone, medium-dark-gray, micaceous, very fine
carbonzceous fragments

Shale, bluck, carbonaceous

Shale, dari.-gvay, soi2 brown tint, carbonacecus
fragnén:@; some wediun—dark-gray micaeeatis o ili-
stone and very {inc¢ carbonacaons {ragmerts noay
niddle

Siltsrone, as aboor, interbéddaJ shalc as abave

Coal




1 11,420--11,422 Limestone, dusky-yellowish-brown, very fine grained,

2 very arglllaceous, caving?
2 11,422-11,425 . Siltstone, wedlum-grav, very filnely sendy, limy,
4 micacedus
v 111,425-11,428 Shale, dari-gray
a 11,428-11,436 Shale, Dblaszk, carbonaceous, coal stringers

v 11,436-11,440 Shale, dark-gray

8 11,440-11,443 Siltstone, wmedium-gray, micaceous

9 ill,443—]l,448 Shale, darle-gray
|

i
10 -111,448-11,450 Limestone, dusky-yellowish-brown, mottled wedium-
N . gray, very fine grained, very silty, fiash sczies(?
|
12 carbonecenus £ragnents

1§ 111,450-11,454 Shale, dark~gray

1 11,454~11,456 Limestone, medium~ to medium-dark-gray, very fine
15 grained, wvery sllty, fossils as above, caving?

1 111,456-11,460 Siltsteune, dark-grey to black, vary carbonaceous,

17 caving?

18 11,450-11,477 Shale, durk-gray to black, carbonaccous, coal

15 stringsvs

201 11,477-11,480 Coal

) 11,480-11, 500 Shale, hlagl, cuuibnacesss; few thin cox) beds
2 11,500-11,504 Cozl, byigitt

22 31,504-11,510 Shate, drmbe-resy Lo Liack, cechonaneons

z 11,510-11,522 Bhale, cariegrsy ., alluy, carbomaceoas

11, 522~11, 5./ Coat, biichy




LDy

 11,524-11,526

11,526-11,533

11,533-11,536

3

5. [11,536~31,540

3

11

21

op

11,540-11,546

13,546-11,546

t11,548-11,555

1

11,555-11,563

111, 563-11,568
|

11,568-11,570
11,570-11,572
11,572-11,577
11,577-11,580

111,580-1).,590

13,590-11,194

11,5964-11,598

11,596-11,010

Shale, dayrk-gray

Siltstone, medium-gray, micaceous, very fine carbo-
naccous fragnents

Shale, wadlwn-daric-gray

Siltsrone, wedium-gray, very finely sandy, limy

Shale, medium- to mediuvm~dark-~gray, silty, carbo-
naccous frapments

Coal

Shale, black, carbonaccous

Shale, daxrkh-gray, carbonaceous

Sandstone, medivm-gray, very f{ine prained, silty,
wicaceovs, slightly liwy, carbonaceous fragments

Striale, dark--gray

Coal; black cayhonaccous shale

Sandstone, sinilar o above

Sbale, wediwo-dark-gray, csrbonaceous fragments

Sandstone, mediue~gray, fine- to wmcdiuvw-grained,
few coarme grains, dark-gray graious, silcy,
clayey, ¢conl and caxb?n:ucou; fregnonts

Sendsnotie, siiflay ke ahove, Lighi-olive-gray in
VAL, S0 COATSC &' 5 VLYY JCIESO Hroanm pyaing

Shiale, noedivs-doyk~gray

Scudstone, widiuwm-lipght- geay, Flre- Lo wedium
grained; sose coarse and VETY cofnme gradns and

praruden of nugrin, ganibaize, § oy, red, and

precn eheoi, Jimv. sdite ¢ '

Ty
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11

1R

i
|
|
f
|

{
|
|
|
|

!
|

11,610~11,620

11,620-33,625

11,625-11,632

11,632-11,648

11,648-11,654

| 11,654-11,600

11,660-11,667
|
111,667—11,669
¥ll,669"11,673

11,673-11, 84

Sandstone, light-olive-gray, line-~ to medium~
grained, many dark-gray grajus, silty, limy

Shale, medium-dark-pyay, carbonaceous fragments

Siltstone, wedivw-darti-gray Lo olive-gray, mica-
ceovs, carbonzceous fragments; inteybedded olive-
black sliale

Shale, medium-dark-gray, slight brown tint, caxbo-
naceoug fragrents

Sandstone, light-olive-pray, very fine grained,
silty, liwy

Siltstone, light—oiive—gray to greenish-gray, liny,

ML CACCULS

Shale, dark-gray; ibiLcerbedded siltstone zs above

$iltstone, brewnish-gray, limy, hard, lecoks I1ike
limastong

Shale, dark-gzrey

Swndsloune, mediur-licht-grav, fine- to wmedium-

few coarse greins, many dark—-gray and

grvined,

olive- gray graine, «iluy, <layoy, looks “direy',
nrobably Jow porosliy

Shaie, medium-dark-syay, micaceous, silty; inter-
bocied sandstoneg ginilar Lo gbove

[N
(SRR

ta, wediun-darik- 10 dark~gray, carvsonaceouy
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&S

12

13

15~

16

17

18

¢

—

(11,709-11,713

|

(11,7313-11,718
11,718-11,720

113,720-11,732

11,732-31, 740

11,740-12, 7546

‘11, 756-11,758

' 11,758-13, 760
T, 760 12,761

1L, 75%-1)1. 766

111, 766-11, 774
C11,774-13,78)

11,78%-11,750

Sandstone, yellowish~brown, medium-grained, few

]

coarse grains, many dark-gray grwsing, sowme ved,

areen avd clive-gray grains, silty, very liny,

hoed, looks tight

Shale, modium-dark-grav

Srndstone, ag ahove

Sandstone, wedium-lighi-gray to lignt-greculsh--gray,

fine- to modicms~grained, many dark-gray grains,

silty, clayey, Jimy In part; interbedded dark—gray?

chale

|

1

Sands tone, medium-ligiit-gray, medivn- £0 coarse- !
|

grujincd. gowe vory coarse gralns and granules !'
quaxrtz, quartzite, green, red, aad gray cherk, (
basa;t(?), silty, lluy l

) |

Sandstone, sluilar to above, includes small pebbles |
|

Sandstone, greenish-grov, fine- to medium~grained, '
many dayk--gray graing, some coayse grains, silty, |

|

. {

clavey, shtl)y Dimy |

1

diune-diarlogesy, carbonacaous {rogments

Sandstune, as suova

|
f
!
|

Siltsivnra, darl-¢yay o blacl:, very carnmmaceous
Sinlo, viwak, carboioerous; eafl

Oenaceals

LERT-3 W AN Py

iitst: . modinme- Lo nadivre danic-gony, ndeaceoy ,
. |

i

= ir Dadiad dork-greay shad
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G

14

16

RS

.
{

{11,790~11,BOO

11,800-33,813

]
I
l
1
1
|

I
i
1

011,8313~11,818

|
{

J
i11,818-11,826

"11,826-11, 629
11,829-11, 830
11,830-11,833
i

11),823-11,836

11,336-11,838

f11,838-11,848

| 11,849-11. 850

; 60
TORE~0
TNy P
S s

Shale, mediuvm-dark-gray, silty, carbonaccous frag~
maEnky

Shale, madiwm-davk-gray, slight olive-gruy tint in
part

Limzgtone, brownish-gray, very fine grained, very
arglilaceous, hard, scattered very fine sand

grains in lovey part, carbonaceous fragments

Shale, madium—dack-gray

Siltstone, nmediun-gray, micaceous, very fine carbo~-

naceous fragoonts

Limestone, weaium-gray, very fine grained, very

ny

argillaceous

Sijtatorne, girdlar to above

Sheale, brevenish-black, hard, carbounaceous fragments

w

Llistone, nedium-dark~grsy, micaceous, very fine
carbonaceous pataerial

Shale, dark-gray, carbonncenus

Coal

wnle, dari~gray, carbonaceous

S3ltetons, cootuaedarkepoar, wicaceons, very finn

sl o, us frppmon b

e T, il -

rn

G, wdad", caxbonacasus: bovy ceal
Sandatons, medlune o madima-dark-gray, very finc

o b, cained, ey dsaxk-gray sroing, silty,

L N R AN N P SN BT I LR b B




. L i
1 !11,881—11,890 Siltstore, similor to above
i ;
2 111,890—11,896 Sandstone, nedium-gray, fine-—grained, silty, é
3 carbonaceous, sbundant cozl laminze arpd lenses
| |
A [11,896-11,899 Siltgtone, medivw-daxii-gray, wicaceous, carbonaceous
5~ |11, 899-11,900 Coal
6 Wll,900~11,908 Shale, wadium~derk-gray, silty, ndcaceous; dark-
7 gray shale :
£ 11,808-11,915 Siltstone, olive-pray, micaccous, very fine carbo-
I
9 ! naceous fragmenis; laterboedded medium~dack-gray |
i |
10»] shale
! .
. 11,945-11,918 Shale, black, carbonaceous; ccal
1z 111,918-11,933 Sendstane, m2dlium-pgray, finc- to wediva-graincd,
|
13 i dark-gray grains, few vounded gravmnles of gquavt:z,
I
| . . \ - , {
14 grov chevt, Lzsalt(?), seiliy; interbedded medivm-
|
|
! Vo
15 -1 dark~gray shale in lower half

¢ +11,933-11,934 §hale, as above

1 ill,934—ll,938 Sandstone, wedium-gray, verny fine to tine-grained,
|

18 J gilty, limy, davk-geay creins as above
|
1

e 1),938-11,939 Siewle, voditduni- Fo darli-gray

]
o6 111,939-11,948 Sucastone, wealci-oraT . versy fine Lo Dinc-grained, |
! |
21 % GeyX--eToy ¢osing, 7\,
22 11.,948-11,959 Shalo, as abovi) SaEndsiyns 45 Lhows
| ) s Y
]
|
23 { 11,950-21,968 Conuv 42 (redrisled boia): rewoveed vocovery 16 igo |
| |
A (8 tyivs) {
1
.l
I



6.1267

13

11,950-11,951

11,951~17652.3

Tray

)
I

0 11,952.3-11,953.0

Shale, medivm-dark-gray, some olive-gray and dark-

gray, mostly very silty, mlcaceous, not limy, hardj,
wost Ly pooy pilaty to very thin beddsd, small and

large cavbonsceous fragments and filis fairly

ahundant and gererally subparallel te bedding; din-

cluies a fut denses (L1/2 In.) of mzdiwa~-gray to

|
olive~gray very {inely sandy limy siltscone and a |

bed (1 in.?) ol medium-light~gray speckled very
fine to fine-grained silty sandstone with much
vhite clew nmatidx

Migxing,

(1.3 It. - cove, yubbly in lavge part)

Silrsvone and sandstone, interhedded; sllistone,
nredivm-dorn-{ray to olive-gray, finely sandy,
slightly miczceous, not iimy, hard, zbundant
carbonaceolux filws and coal fragrente; sandstone,
nediwe-orey to olive-gray, very fine o fince- ,

X

very slley wrd

grained, muny dmk-pso, praiuve,
cleayey, sivphtly microzoes, not limy, hard,
L zhundans

Lrrepolars LIaly to vary thin hedd:

seybouscenve Sllmn rod oz Lo parely

echented ot high anee no1oincludes one

cruntn GO owrnantons o aviiar no o inoova i

s e e




6

5 -

10~

15

il
|
111,954.5-11,955.9

i
!
i

"311,855.9-11.956.8
; Tray &

ill*956‘8ul},957.7

$11,457.7-12,85%

Tray 5
;11,959~11,960.4
11,960 .4-11,961.3
i Tray 6

/11,961, %-11,963.6

{ Travy 7
|

Sandstone and elltstone similar to above, soume
sandstone is fine to medium prained

Missing

(0.9 ft. cure)

Sandstoﬁe, madiun~light— to madium-gray, epecklied
("salt «1d pepper’s, {ine-~grained, sowme mediwe
graing, foubangular, many dark-gray grains, silty,
murhti white clay wetrix, slightly limy and micae-
cecous, poorly friable, probably wediuvm-bedded
(ne apparent veddiuvg), fair povosiey(?); top

1 in. + is sundy silvstone gimilar to above

(1.4 fL. core)

Sandsionc, as above, core has one vertical fracture

Missing

(2.3 Lr. + core, rubhly in pary)

Sandstene, simnllar to zbove, very fine to fine-—
grained in large pari, mostly wot liwy, verti;al

fracture in some ceie pileces, plety to very thin

f

3 shaly

hedded v pert s flLovn by severval mdcacec
laminze, wpvarent <io (eross beddioe?) noer
niddle on woch as il degrees

(1.9 fr. arre) 5
|
{

CUREAS BN D CUTL e e e

120
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|
!
|

7 .
.|

l
9 !

10~

noo
-
|

!
14 |

.

‘

1)

:

16
17
15

24

1),963.6-11,865.5

Sandstane, madivm-Jlight- Lo mediwa-gray, epeckled
o "
sall and peppev), fine~grained, many medlum
gralns in part, sohangular, wany dayk-pgray graing,

silty, mech white clay watvix, micaceous, slightly

CLlime Ao opavt, poorly frisble, moatly mediun-heddod,

abuncany carbongceous filme and coal filws In 2-in.

part 8 in. helow top, vertdeal fracture in mostc

core fraguemts, probebly fairly good porosity

11,965.5-11,265.8 Missing

Tray 8

11,965.8-11,868

11,968-11,996

Tray 1

11,648~11,8068.9

(2.2 {t. core)
Sandstong, eiwilar to abowve, not liny, carboanaceous
fitws itairly cosmon in lower 0.8 1o, and very

scattered in rewainder, vertical fracture in wmwast

core fragmenis, apparent dip (cross bedding?) near

base as much as 5 degrees
Core 44 (redrilled hole); reported recoverﬁ 28 [¢.
(10 travs
(0.9 ft. + core, rubbly in part)
Sandstone, 1 odiun~lighc—gvay, spectled (Msale and
Five~ o podivn-gralned, voangular,
n-ny davp--ooay wo black preine, oiiTy, limy, acch

whits clay watrix ana less limy o lower part,

giighrly i

caceous , pedorly friable, beddivn ob-
real frzcetere dn most oove fyaow
Calrdy peod povosidty; fosivdes (e

bin bed (3 in.?) ol elive-
H 3




1§35

j1i,268.9-11,970.8

|

!
|
i
|
i
|
!
i
]
|

Tray 2

11.,872.8-11,%75.0
Tray 3

11,973,

P

111,970.8-11,972. ¢

G-11 575

¥a?

nocvond, nediom-lighe-gray, speckled ("galt aund

pepper') . mostly fine graired, come fine- to med-

ium-pralned, few coarse greins to emeli pehhles (3/F

in.) in basal 2 in., subangular, many dark-gray to

blach grains, sllty, few plo~point liwy spots,

much white clay wacriy, slightly micsccous, poorly

friapte, many cavbonacecuvs filwms and very thin
coal wivingeys dn uvppey half and iuclizned as nuch
as 35 degrees Lo corc aiis (cross bedding?),

vertieal {ractwrz e above, probxably faldrly good

|

!

. o . . ]
porosiry; top 2.5 in. ds dark-gray te derk-olive- !
|

gray ciley noenlimy hard shicle with carbonaceous |
t

Froxnents and scveral Lluvdnaz of olive-gray Tipe ‘
s s ros |
i

" ST |

a

|
; . Lheote ’ rine- to rmz=divn-grained,

[

B i v onediir-bedded, oros:

|

’ Sor abrt o somayent Ains up to 2D !

|

. N . J

SELT T s o raamiv e, vesrtical

|

] , e .. |

- . ' Nori Ry ornnd porosiiyy g

‘ [

GO T conlante 0 s, bl a0 dagk-yray ‘

i [ - E.\‘ ]

IO L. b

|




o

@

15

18

1¢

[T S e S e

Tray 4 (2.1 ft. core)
11,976.4~11,977.7 Sandstene, gimilar to sbove, mostly medium-grzined
with com: coarse snd a few very coarse graius in

Jewer half, ope 3/8-in. quartz pebble 3 iun. above

A} I3 1
“base, cross hedded(?) in uppéermost and basel parts),

carbonaceous fllwms mostly in upper part, one
bright coal lepse (1/8 in, x 1 in. x 3 in.) at i

base and orlented at about 30 degrees tou core axlsy

vertical {racture in some core fragrents

(10,877.7~11,978.5 Sandston=, greenish-gray, veiy fine to finc-

|

grained, wany dafkwgray grains, very silty, not
liwy, siiéhtly nicacesus, hard, platy somewhat
lenticular and wovy bedded, many carﬁopaceouﬁ ﬂua
! coaly leminaa, vertical fracture
11,978.5-11,973.2 Hissing

Tray 5 (1.6 f¢, core)

11,979.2~11,880.8 Sandstongd, 8¢ sbove, medium-zrev ir payt; basal b

in, Is Mght-olive—gray te medivu-goay speckled

fina- 1o medinu-greined silty cloyvay sandstoue
11,080, 8-11,98n Missing
Tray 6 (L-& {0, core)

il LT IR '
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6

r—

)

|
i
|
i
|
l
|

11,982-11,983.8

111,983.86-11,58%. 8

Tray 7

10 ,11,984. 5-11,987.3

16

17

12,967 .%-11,087.6

Tray {

Sandstone, light-olive-gray tc medivm-light-gray,
speckled (Msaele and pepper'), fine~ co wedsum-
grained, subangular, many dark-gray gralns, silty,

clayey, fow pin~-polnt liny spots in lowexy part,

. . . ¢
elighely nicaceovs, wmedium-bedded, [uw carbonacecus

and coaly fraprents nezry top, no vertical {ruve-
ture, probably faiviy goed porosily

Missing

(2.5 f{t. core)

Sandatong, simllar to abeve, limv in upper-middle
part, mEny cArbondceous shaly lambnae In lower-
o ddle pacw, basel 4 Lo, 4 is wmeaiums- €O very
cecarse prained silty clayvey conglemeratic sand-
stone with rounded gr§uulcs and pebbles (up Cco
1/2 in. leng) of quertz, basalt(?), and chert and
a fer curbensccous coaly films, cross beddad(?)
in part with zppaxent dips up to 13 degrees

Miseing

(09 FE. CL I:k‘)'

|
i




o | 11,991.6-11,993.2 Missiax
|

70--

33

\
i

p——————— .

I
111,987.6-11,988.5

111,988.5-11,990. 4
|
Tray 9

1),990.4-11,991.6

I
|
(
|
l
I

' Pray 10

Sandstonc, light-olive-pray, speckled ("salt and

Migsing
(1.2 ft. core)

Sandstone,- light-olive~gray, speckled ("salt and

pepper'y, medium-grained, many coarse and very
coayst grains end few granules in lower half, sub-~
anguLny, many dar§~gray grains, silty, clayey,
sliputly limy and atcaceous, seversl carbonaceous
filww westly in middle part, cross bedded(?) in

pert with appavent dips of zbout 6 degrees, prob-

ably failrly good porosity

penper'), fine- to wedium-grained, subangular,
muny dark-gray graine, silty, clayey, micaceous,
slightly limy in part, slightly friable, very

thin to thin bedded, cross bedded(?) with appareng

dins up to 10 depiees, many carbonaceous and cosly

{filrme mostly in upper part, vercical fracture iIn

parl of core

N

(2.4 fb.

core)




hh g

(2

10~

11,993.2-11,995.6

{
‘
111,995.6-11,996

1 11,996-12,009

2,009~-12,028

12,028-12,030

112,039-12,0

]
4

e

12,034-12,036

Sa

Missing

St

Sandstone, sintlar Lo &bove, dome cozrse grains and

ndstone, similax Lo above, some cozrse and very
coarse grains and few pebbles (up to 1/4 in.) in
~iv. wzone 10 in. below top, limy streak near
base, mostly mediuwm-bhedded, some platy bedding,
crozs bedded(?) with epparent dips of about 5
degrees-10 degrees, caivonaceous films and very
thin coal lenses faivly aﬁundant in middle
(coarscr) part and scaltered in remsinder, verti-—
cal fractuere din part of core, pvohably fairly good

poroslty

ale, wedium-dark- co durk-gvay, carboungceouns
frapments; some mediun~-light-groy fine-— to

medium-grzived silty sandstone In upper part

granules of quartz, gray chert, basalt(?); inter- |

&
]

bedded sheale as above

coarse ~LUuine vory Yiwmyr, tighi

Sandstonr, wrdivu—gvay Lo moderzie~brown, fine- to f
- ]

|

|

]

1

VN s o) I3 e “ (T ~7 -
Ehzle, dswy-gcray to Fiooh, carhoneacous

Sendstone, wmedivm—lig

|
Cpray, fdves- to wediun- !
}
|

minined, doarkeegrey gialas, srenules 2s above, silty

LS Lo rddiumiegray, micacears, carhon:
Fyomgmonits

1
|
i
|
i
;
i
|
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1L

12,038~12,050

N
J
s
5
(
|

12,050-12,056
!
I
iJ? ,056-12,067

112,067~12,080

Tray 1
Tray 2

12,069-12,072

Troy 3

12,67005,072.

Sardstone, ciwilar to above, abundant carbonaccous

material in part

Sandstone, nodium—grav, fine- to mediwp-grained,

devk-gray grains, very silty

Sandsrene, mediuvm-gray, very fine to fine-grained,

very silty; interbedded mediuw-dark-gray shule

Govo 45 (gredrilled hole); reported xecovery 13 ft.
(6 trays)

Missing (vart might be included in tvay 2)

(3 ft. + corve)

faintly speckled, fine- to

Sandstone, olive--gray,

pedivressained, wary dsek-pray eralng, some
graive ¢ coal, very silty, uicaceous, glightly

Jiay iv poaxt, 5 ome

firn, mostly medium-bLedded,

platy te vexry thin bedded, carbonaccous films and

very thin ceal stringers in parts, apparent dJips

up to b degrees, vovtical fracture, falr porosity

yoiudes, at oz vear top, medium-darii-gray

Pl hatrd vonliry shale 2houi 1 odn. vhilck

)

allax to oabove, bagal 2 dn. iuncludes

Abundent. cowperactone Lilims and very thin coal
suwincg e anl S oroasnly wvery iy
‘ {3 P J I [ IS oy - 1l

o




.17

[

3

S

17

lc

12

,072.8-12,074.1 Sandstone, medium~dark-gray to olive~gray, very fine
to fine-grained, sowe medium graing, very silty,
micaceous, limy at top, herd, very thin to thin
bedded, cathooatcous f;lms on bedding, scatrtevred
very gma]l coal frpoments, apparent dip 2bout 2
degrecs—5 dcegieas, vextical fracture in paxc of
core, falrly low porosity?

Tray 4 - (1.6 £t. vore)

,074.1-12,075.7 Sandstone, o0live-gray, mediuvm-grained, vome covarse

graius and rcunded pebbles (up to 3/4 din. long)
of quartz, gray chert, sm4 basalt(?) in upper

.

¢ in., many davk-gray pradns, silty, liay, ali@lti
wicacequs, slightly frisble, mostly medium-bedded,
very little carbonaccous material, vertical frac-
ture, prohably fairly good porosity; at 2-1/2 io.
below tep includes 2-1/2-in. bed of medivm-dark-
groy Lo olive-gray vervy fine graiced very silty
platy bedded hard sdndstone with severxal carbo-

e cus  lLaodnac

(L tr. + cerey wvubdbly in pert)

c N TSI Y O ORB T TR e R

RN
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10 -

e —r m—n v o 4 = e emee—

|

|
(12,075.7-12,076.7 Sandstone, shale, and siltstone; sandstone (top

12,076.7-12,078
Tray 6

12,078-12,078.5

12,076. 5-12,080

CA2,680- 12,100

|
4-1/2 iv.), olive-gray, very fine to five-grained,

[
]

bi]

sor2 wealuvw grains in lower part, wmany dark-gray

|
graius, e€ilty, not limy, slightly micacoous, hard,
oue hed, few prains of coaly sandirone (lower
part), sjuilar to above in part, one bed {(1-1/4
in.?) of olive--gray mediuwm~ to very coarse grained
nonlimy cilty cisyey veyy conglomeratic sandstone

wi.th roended pebbles (up te 3/4 in. long) of

quartz, chert, bas21t(?), and dark-gray shale

(position of bed uncertain); shale, dark-gray,
partly silty, not limy, haruy, sonc carbonaceous
frogments and very rthin coal stringers; siltstone,
oilve-gray tn medlum-dark-gray, very f{inely sandy
in part, haevd, wmeny carbenaceous fijms and gome |

coal) lensos up to 1/4 in. thick

Missing

|
(0.5 ft. 4 cove, rubbly in large part) i

Shale, radivi-dark- to duvk-gray, viot silty oy liwy,

Farvd, obLcure beddin:. arny ciuhuinaceocus plant :

i

fraguenis and few vooy thin corl sLrivgers ran~ i

domly oviecated, souws aliciensides !

Migsing i

!

Cora 4o (radrilled boley; reportal vecuvery 20 ft, |
Ph oLy )
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11

5

-1 )2 G80.3-12,002.5

|

Tray 1

t
f12,030~12,oao.3

|
a
i
|
|
1
|
I
I
|

i
i
|
1

15—,

(0.3 ft. core)

Sondz tone, medium~-light-giray to light-oalive-gray,
speckled ("salt and pepper”), medium- to coarse-—
grained, scme very coarse grdins end rounded
pebblés (up to 1-L/4 in. x 2 in. +) of quartz,
quarteite, basalt(?), and ¢ilicified sandy car-
bopate(?), nany dark-gray to black graing, silty,
iy, wicaccous, somewhat frisble, scartered
carbonaceous fyagments, fualyr porogity?

Migsing

(2.0 L. core)

S LU Tone, uedinu—light; Lo wmediu~-piray, speckled

(Msalt aund pepper"), fine~ to medium-grained,

by

cearse gy

tered roundad pebbles (uvp to 1-1/2 iu. long) of

ouvariz, basale(?), and davk-gray silty hand shale

in Jouves half, subangular, wany dayvk-gray grains,

siity, much vhite clay weirilx, wicacaous, many

»

lipy seresta, mostly mediom-pedded, wany carbo-
y Filirg ebout 6 S~/ An. below

<
-y L0

e (e ears parl) sbout 10 dogrees, fair
Gy Rl
o °
Ll o0
S N PRIN T G L 1 T sy Gom
Cet s

D
v

iny fairly abundant in lowex part, scab-

fracture in parts of core, apparent




1 12,085--12,085.4 Sandstenc, sindlar to above, roundud-pebble zone

2 (1 in. 2 thick) near middie (quartz, basalt(?),
2 ) gray chert), few yed chert granules, not limy

4 12,085.4-12,087.5 Missing

5- Yray 4 (1.6 ft. 5 cove, yuoblly in upper part)
i
6 12,087.5~12,088.4 Sandstiows, mediun-grey, speckled (Mselt and pepper').
)

i medivus greiued, sowe thin beds are madium- to very
8 coavsc gvained, nmany granules and rounded pebbles

¢ (up to 1-1/4 in. long) of quartz, basalt(?),
i
10"? quariziic, and conglowerate(?) in middle parvet,
b siley, clayey, nlcaceous, not limy, Lirm, abua-
i
12| Cant carbowacecus waterial on savecal bhedding
|
12 ! plaunes wostly merr tep and base, apparent div at
1
14 ] top 20 cegrees (cicas bedding?)
3
15-012,088.4-12,002.1 Saadstome, mediuvm-gray, speckled (Vsalt and pepper’),
Jo ! finc- ro mediuvm-grained, scattered coarse grains,
7 ! many darikegray grajns, subengular, silty, clayey,
18 wicacaons, not limy, firm, few carbonaceous
= lapirian rasbly in upper part, bedding mostly ob-
scuivz, vertinal fiacture, faivly good poresity? |
2 12,0849, 112,092 Misn i
Loy 5 (z fi. core)

T P N N TR S IR R R T BT NPRTIY 1} AT

AR
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! jl.2,090—12,092 Sandstone, simllar to above, obscure very thin
2 Leddea, appavent dip (vear middie) as moch as 10
i
O degrees, vertical frecture in some core pieces,
4 fairly good porosity(?); includes near base(?) a |
5~ thin hod (172 1n.?) of medium-dark-gray fine- to

6 mediun-greived slightly limy very clayey tight
? ‘ sandstone with scattered coal graing

R 112,002-12,092.5  HMissing

|
|
|
|
|
I

!
0 X
T Tray 6 (1.6 ft. coxc)
| |
G, 1 . . - - .
19 l12,092.5—12,094.1 Sandstone, medivw~gray, seeckled ("sait and peppceir'),
e nedium-grained, some coarse grains in parts, sub-
1
. 1”2 ; argular, «bundant dark-gray to black graine,
|
b | numerous green and few red prains, siliy, clayey
1 i in uppeyr 2 in. and lover 3 in., limy to very limy
1
1 in repainder, micaccous, Firm to hard, mediun~
1
. ‘ bedded (very little apprarent beddiag), few carbo-
S naceous [ilws moscly in wmiddle part, verntical
; :
b frecture un a few core pleces and a curving high-
|
e anale Hlapeasnl frnclere in Joeer pave, falr
; .
" porosauy (Y dmeluley wt bose(?) a l-in. bed of
21 [ . \ - M . 1
! wediur-d ke Lo Cnal s pvoy wary fiunely candy mica-
L . o 1
- coous aocinty hiay! e itstone with waeay carbo-
'“ naceo. o faagmentse
Y 12,094.1~12,085 Yasuiy
|

{
.
L LEL I < ~ r . - N A N N . M T vy
{. T Y (7T e s v T midd e s vy |

A
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G. 1787

! 112,095~l2,095.6 Sandstone, simiier to above, clayey, not limy,

2 massive, fair porosity?

w

12,065.0-12,096.3 Conglomavute, mediuvm-gray, rounded granules and

~

4 pebbles (mostly uvp to 1 in. long) of quartz,

5. besalt(?), pray end green chert, and other lLard
€ rockr, matrix of ollve-prsy wmedium- LO coarse~ )
5.
7 graived silty mostly linmy ssndstone, becomes con-—
I
6 ! glomzratic sandstone in lower paxt
| |
¥ 112,096.3~12,097 Sanastone, medium-gray, somewhat speckled, very finﬁ
|
| . . . ,
10 to fine-grained, silry, not limy, wicaceous,
| . - |
S fairly hard, few wedium-dsrk-~gray shale lenses ‘
L W e . ) , \ t
. 1z («1/6 1n.) near vop, very thin bedded, fow caxho- !
o | E
! noceovs laminae . |
e
4 112,087-12,097.5 Missing
|
e Tray 8 (1.4 fu. % core, rubbly in upper parc)
' 12,097.5-12,098.1 Sasndsteue, medium-dark-gray to olive-gray, speckled,
i
Yo mostly wedium-grained, coarse grafns in part, manﬁ
| i
e f Cerik-gray grains, subangular, silly, clayey,
e . ' slipit)y wicocanus, not Jimy, firw, very thin to
s | .. .
o thin bedded, cethonaceous films on few bedding
planegs; mioh¢ dnclude ove or two thin (<1 in.)

[

! Fods of conglowerate sirdlar to undzrlying bod; |

p)

Treluwles 2 fev lowminae ond very thin beds (1/4 3n.
i o) rwaiun—carkegrav hard siltetone and very {iue

o )
. te madiun
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12,098.1~12,090.9 Conglomerate, wediuvw—-gray, rounded granules and

12,098.9-12,100

12,100-12,126

Tray 1

12,100-12, 101

12,101-12,

KRN

M
Cove #47; (redrilled hole); reported recovery 26 ft.

(2.4 fi. core)

Sha

pebbles (uvp Lo z2bout 2-1/2 in. long but mostly up
to 1 in.) of qua rrz, basalt(?), quartrite, gray
chieyt, granlta(?), and other hard metanorphic(?)
yocks, matrix of me@jum-gray to ollve-~gray medium—
to coarse—~grained silty clayey mostly nonlioy
giundstone with a fow coal lenses (K1/16 in. thick)

a¢ing

(8 Ttrays)
/,

Sarndstone, medium-1ignt-pray, speckled ("salt and
peppur”)) {ive- to melium~grained, subavgular,
iy dark-pray grains, silty, much white clay
Lasrrix, sliontly micaceous, not liwy, fivm,
nadi;m—baddmd, veftical fracture in part, abun-
dont carbor-~necus fi)ws near middle, fair
pCrnsLiy Y

ndteme, wrdlum=lighr~ Lo medium-pray, specklad

(et meppex”) . imdium~ to coarse-grained,

SRR TN CETSe s and scatiered granules,
2ot womo MY ack graing, subaugular, sa'iili:yﬁ
|
|
oLt i envesas, limy ab bop, sifghniy

Sirdor, medsumebeddod, no carbonaceous
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“w

[

19

-

$12,102.9-12,104. 4

Tray 2

12,104, 432,105,

Tray 3

12,105, 8-1

a
‘
i 4

107..

e A i k- . e ——— e o 4 i ——
-

(1.5 fe. core)

Sardstone, olivesgray, sonsvhat speckled, fine~- to
medivr-grajaed, few course grains wnd scesttered
rounded granules and pebLies (1/4 in,) of quartz,
basalt(7. and grayAchﬁrt; one looge rounded
pebble (1 In. x 1-3/74 jm. x 2=1/4 in.) at top
consists of wedivw-gruy chiert(?) containing
“floating" subrounded coarse quarlz grains and
angular feldspar(?) grains altered to olive-gray
clay,.becomas medivm~ to cdarse—gtaincd in lower
part, wane dﬁrk—gfay srains, gsilty, verv clayey,
elightiy tdcaceowy, not Iiny, sonsvhat friable,
meaium=-b&Edded, no cuarbenaceous fyagmeﬁqs, faiy

L0 poeY porosity?

Savdstond, -adlum-light-gray, speckliad ("salt and
s 1 ¥, SY

pepper’), Sne-groiucd, some medivm grains, dayh- |

v

l

|
f
|

grov gralos lese abisdent then :hove, eilty, vhite

i

. . i
chay micscrous, some pin-volnt limy spots,
Fririly Tvievle, medivuw- vo platy-bodded in lower l
. . - i

part, w. 2w elayey wicavceous slbycsies on boedding ing
i

|

I

lower pert, apperant dip fn Llower part wbout 10

depreno-Lh dagreas, falr porosii;?

j

r

| SO ——
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-
|
\ [ Tray 4 (2.2 ft. core)
|
> 112,108.7-1.2,110.9 Saadstonc, wdium-light— to medinm-gray and light-
|
x| oJive-gray, speckled ("salt and pepper'), fine-
] :
" A3
4 to medlve-grained, ecatteved coarse grains and
G grandles in ndddie.and lover parts, many danlk-
3 grav graing, subangular, silty, clayey, miL”CPOUS:
i
iy 13 . . i
7 some plu~point limy spots, mostly mascive, sowe
3
f .
5 . very thin bedded, several carbonaceous and coaly
i
e . films in upper 8 in., apparent dip (probably |
! ) , . '
YR cvoss bedding) about 10 degrees-13 degrees in
Vi ) upscy part, vertlical [racture in moOSt core pieces,
. 12 . faii poreniey?
12 . 12,110.9-12,1)).6 DMsciog
14 : Tray 5 (1.7 {t., core)
i 0 12,101.6-12,113.3 Sundstone, wmedium-grayv to olive~gray, somewhat
16 . speckled, fine- to rwedium-grained, some coarsa
7 and fuv very coarse gralns in lover part, many
; )
1 : dark-yprar grains, svbangular, silty, clayey to
f . . .
I very elayew, miczeonus, not Limv, firy, wmostly
. thin- o madium-hsdded, verilcal fractuye in part)
% |
. : appayent dip near vep gbour 10 degrees—~15 degrees)
some cerbounacesus filus mostly nesr top an? base, |
i
. : < . ' |
cozl stringer (L/16 10.) at base, wostly posr :
;
i porosity? i

I2 {!j 3 1h, bl Ih?/nu' |

LIS TR N N 1144 [ A C A L RN |



Tray 6 (1.4 ft. core)
12,114.5-12,315.9 Sandstone, mediun-light-gray, speckled ("salt and
pepper'), wedium=~ to coarse-grained, some very

coarse grains And granules wmostly du widdle and

Jover parts, wany davk-gray grains, subangular,

silty, wich white clay matyix, wicacoous, few pin-

point 1iwy spots, firm to somewhat friable, oh-

|
scure medivn(?) bedding, wo cerbouaceous films, ‘
, . \ . . |
fair porosity(?); includes {unknown position) a i

i

bed (1 in.?) of medium-dark~gray very finely

sandy nonlimy hard eiltstone

e
&}

;12,11519~12,1l7.4 “Hasing
Tray 7 (1.1 ft. core)
12,117.4~22,118,5 Sandstone, aimilar to above, wmedfum-grained, Few
ccarse graing, several carbonaceovus films in

basal 1 in. +

12,118.5~12,120.3 lissing

Tray 8 (0.8 L. core ‘ |

12,120.3-02,125.0  Sandstone, sintlar to shove, medinig- to coarse-

4

: grained dv part with few very conr-¢ grains,

i
f
= . - . » . 1
Jimy, coal sirinper (L7186 in,) zbout 3 din. abeve
!
i basoe, tweo o vertical fractures in park would intor-
L . |
sect at fhoct 47 dagress, fairly good poyosity?
3
. . . . ’ i
12,121, 10--12,123.2 Mlusing l
f
tvay (07 Lt eove edbbly in pert) i

1o GOV W

o



12,123,

2-12,124.9

12,i24.0-12,126

S 112,126-12,143

s

1

E
f
|
|
!
|

!
1
{
|
!
i
i

Tray 1

12,126-12,127

Sandstone, simllar to above, not limy except forx

scattercd -pin-point spotg; inclurdes at base(?) a

bed (1+1/2 in. 4+) ol wediwm-pray medliunm- o very
coarse gpraincd filty clayey novlimy very con-
glomeratic sandstoene with vounded granules and
pebbles (up to 1 ip. leng) of cuartz, basalc(?),
grag eiale, pray chert, anﬁ other hard rocke

Missing

Core 48; (redrilled hole); reported recovery 14 fL.
(5 trays)

(L fr. core, rubbly in par:t)

Sandstone, medivwe- o medlum-diark-gray, sonewbat

specikled, medivia- o very coorse grained, becomns

gencrally coavser downward, few sobroundad gran-~

ulez irn wmiddle part, many darvk-gray pradns, few

ceal prains, subongolar, silty, mostly very clayey

F

slistigdy alcrcoous, nonliuy, fairly fiviable mostly -

1
in cogrser yart, chacure very thin oad thin bedded,

scatioyed covhoamneols fraspents snd cosl Teascs

RN . g . - . .
L) e mTacEr Lyanunre 20 ol

G o EX Lo r oacvosin
1
11 ¢ o T ot 1> TIT{W oty
(S (SR -y [N | A =S NP
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|

112,128.8-12,130.6

Sandstonc, wedlun-~gray to olive-gray, speckled in

part, fine- to nadiuw-grained in upper & in. and

meGige to cowrse- grained (sone very cozrse gralns

10 veosinder, many dark-gray grains, subangularc,
si]ty,.c}?yey, slipbtly wlcaccous, limy in top 1
in., felrly friable mostly in coarser part, ob-
scure thin- to m:diun-bedded, cerbonaceous and
coal fragaents foivly abunaant, apparent dip
(eross Leddicg?) about 8 degrees-18 legrees in
paves ¢f cove: tray contained a rounded pebble
(1-3/4 in. long) of wediuwa-dark-gray cherc aud a

pebit-le (L/2 io. ) of vndfun-gray guartyite cr

silicified Jiwastore (position of pebbles i cove

uiirowny 3 incladzs In middle(?) pert a bed (1-1/2
in. ) of medinm-darck-gray ivvegulasly lominaced
siltvtone, very fine to finz-grainec siliy saund-

ctone, and silty <hzie vith many carboracecuy

| s

Froomomeg d sone coal Hitms




b112,13).6-12,132.3

$12,1°%2.8-12,134.4

Tray &4

L2,134.4-12 136,12

Sandstonc, olive-gray to medium—gray, somewhiat
specklied in part, wmostly coarse- tc very coarse
graincd, some fire~ to coarsc-gralned, wany sub~
roundad granules and few very small pebbles

. (quartz, basalt?, Qeathered ignecus rocks) in
lower hnli, some dark—gray Lo black greins, many
grains altercd to c¢lay in coarser part, sub-
anguiay, silty, much 1ight-ol{ve-gray clayey
matri=, not limy, firm to fairly frishle, obscure
thin- to wmediwr-bedded, wmany carbonaceovuws frag-
ments and coal Jenses {up to 1/8 in.) in upper

nall, vooxr porosiiy?

Ml iy :

(1.7 fe. + core, yohely in pzrvt)

Sance cone, medivm-gray to olive-gray, speckled
("zalr and pepper’), wostly medium«grainéd, coars
and vely coxrwe pradns scatteved in upper part
cad Loze mu, vous downwerd, scattered Toundea

veotuies ¢adt sebhilee of cusrtz, basale(?), quarez

3

Jia, preoaive, d allleitied Iimestone(?) general

oo wman Lo dlomo, eae Joose pebble (2-1/4 dino)

sl Ao s avianaed arentie eobbla (2~3/2 in.

oy dotk-seay o biack grains,

; . RN
T v. osnoceh Light-olive gray clay
ooy wienceaas, limy in upper-middle
san st Tl obRoura verv thtn to Lhiwn hod-
o rowe sy fides and cos! frapsents din
CELL o Do Tty pogosity
! ! N oG « - !

)

|
|

~r

Ly

]
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12,136.1-12,137.2 Missing
Tray 5 - (3.5 fo. core)

3 12,137.2-12,138.7 Sandstone, sinllar to obove, many pin-point limy

’ spots, rounded grenvies and pebbles (sbout 1/2 in.)
. most iy scattered bat faivly abundant gbout 5 in. |

5 above bhace, ope Joouse quarts cebble (2 ien. 4+ long,
|

4 but prohuzbly ahout 3 in.) at top(?), many white

¢ } grains of elay(?) in lower 5 Ln., obscure bedding,‘
4 i vertical fwacture in part, few if any carbonaceous)|
|
10 . or coal fyagments, mostly fadr porosity? !
|
v 312,138.7-12,143 Migsing or not recoverved .
; i

b e o, ) :
. e |12,143-12,168 Ceze 4C: {(rearilled hole); reported rocovery 23 ft. |

( S ¢ ey C)

|
E Tray 1 (0.5 ft. 4 core, rubbly) ‘
i N .

v 112,143-12,143.5 Sandstouc, olive-gray, somevhat spackled, mediuvm~
I
| .
Yool grained, conglomzratic in half of core with rounde?
: i
1% pebbles (maximum length 2 in. 4) of quartz, quartzs
1 ' |
! . L . ) q - hJ i
7 ite, mrdiuva~dark-gray cheri, basale(?), dand brown-|
!
5 ish-—evor o durr-yray very fine grained hord rock,!
! .
et many ¢ovk-gray te black grains, subangular, silty, !
13"i clovev, liwe in contlomerabic part, bedding obscure,
v ! E |
! i
: vertioal fysacinge wio vart, fow carbonaceous {ilms
: and enal Srageenns: includis a Led (ahout 1 in. ‘
!’ !
! . ; .. . . |
: thick) of hayd madive-gray very {ineg grained nen-
’ [
1 . |
| Tipy rircsceous Lliey sandelona with eoveral cerbo-|
; |
|
|

RACUOLS L raymey i
[
N N ALY M N A He B A A L AV LI VRS F4
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2 Tray 2

5o l12,145.6-12,147.¢

-

(.
Y]

112,1&7.9—12,;4S.R
j

Missing
(2 ft. cove)

Sandestene, wediun-~dark-gray to olive-gray in lower

half, finc-grained, some wmedium grains (more abun-]

dent in lower half), subangular, wany dark-gray

giruing; siliy, clayvoy, upper nall spackled by many

white anpular elay(?7) grains (altered volcanic
waterial?) , wicaceous, slightly iimy in part,
hard, vary thin (o medium bedded, vertical frac-

ture in paxt, apparynt dip ranpes yom zero de-—

grees noor top to about 20 degress at bazye (prob-i

N

ably cross hedding), few casbounzaceows films and

Fragncais
Misging
(L.2 fU. core)

Sandsteve, olive-pray o wediuvm~gray, somewhal

specklzd, mostly fine-grained, some finc- te
medie reppngfre d, weay daves gray
livy in top 2 in. be-

Ty, clavey, niczuecus,

obscure Lhin- to

corang loge towawand, firm,
medlarbaegdadt, veytical woure in pere, few

frocaents, upsev(?) part includes
ol totndsd Llat pebblia (374 inl) of

coatiaorad pranitcl?), low pocosity?

graing, subangular)




| Tray 4

12,151.7-12,153.2

33 12,153.2-12,152.¢€

s Tray 5

(L.5 Fr. 4 coxe, rubbly in large parc)

Sanastone, siailar to above, slightly limy, wuch

white ¢lay wmatyiz in wlddle part, few coarse
pradng, trace of red grajas, yroundcd quartz and

bosalt(?) mebbles (abour 1/7 in, lorng) gencrally

very scattered but ebwndant in a thin bed (1 in.?)

ir. middle{?) part, obsecure thic bedded, vertical
fracture in part, some c:xbonaccovs {ragments,
poor ro faixr porosity(?}); includes in upper(?)
pavt a2 thin bed of dark-olive-grzy very fine
eralned very silty shaly sandsrgng wvith nrany

cexboiavrous fragcnts

Missing \

(1.3 ft. core)

15— | 12,154.6-12,155.9 Saadsiwas, medrwn-gray, some white speckling as

above (trey 2), Fine- to medium~grained, some
cosrse ¢rains and zootlered rounded pebbles (1/2
1. Josy), maly dack-gray graius, subangular,

very zsiltev, claysy, micacenus, not liwy, firm to

havd, vory thin to nedivm-badded, very few carbo-

pace it frogroats . verticeal fractuve in pari, poaod

to Kolv parosiiy?

{

{

I
|42 3509121575 Missing
Tray 6 Missivg



10 -}

|
|
|
|
|

112,163.3-12,164.7

12,157.5-12,160.4

Tray 7

12,166.4-12,161.9

12,161.9-12,163. 3

Tray &

(1.

o
\

Mi
(1.4 ft. core)

Sandstonc, similar to above, includes a bed (2-1/2

andstone, rodium=1ight-gray, speckled ("sale and

.5 fL. X+ core, rubbly in part)

0ligucene or Mlocens Series

homlock Conglowsrate

pepper’'), medium-graiced, abuadant rounded pran-
ules and small pebbles (quartz, besalt?, and
chert) in thin bed necv middle(?), wany dark-gray
grains, subaagular, =11ty sone o much white clay;
matrix, micaceouws, scattered pin-poiat liny spots,
obscure fhin bedded, ceveral discontinuous shaly E

N

laminaz In parts, cvoss beddued(?) in upves paii

suggested by appavent dip of 20 degrees-25 degrees,
)

b
.

fairly good povosivv?

seing

|
in,) of madium~- to coorge-grained bard limy sand-l

stone 3 ian.t below vou, liwy in bagal 3-3172 in,,

thip= o redium-badded, ceveral carboraceous shaly

amlres neayr tep wish appaveoat dip (evess beddingi

'
?) of wocup 15 dogeoer, vertlesl frscivve o part )
\

falvly pnod poroesloyt

Mlsad 0y noY Yeonow o
1
Core A0 (cedrille? bale); mepuvtad wecovey 23 [

(9 ¢ )

HE X Y=k
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Tray 1 (0.5 ft. + core, rubbie)
12,166-12,168.5 Sandstone (two kinds): wpper(?) sandstone, olive-

12,168,5-32,170.8 DMiscaing

’

i
gray, somewhat speckled with white clay, fine- to |

recivnr-grained, scoma medium~ L0 Vely coarse

greincd with rouanded granules, wmany duark-~gray Lo
black grains, subangular, silty, clayey, mica- !

, ¢
ceouws, few plio-point limy spols, firm, mostly lowi
porosity(?); lower(?) sandsiong, madium—lighr—grax,

speckled ("salt and pepper'), modiun— Lo coarse-

greined, some very coarse grains and younded gran-
ules and few pebbles (up to L1 in.) of quartz,

bazalt(?), grav chert, and greenish-gray weathere

—

igneous rock, many derk-gray to black graiuvs, very
few red grains, subangular, slightly silty and
very limy in part, muech white clay wmatrix and

more silty in pondimy to slightly limy pare,

fairly friable in part, some coal fregmenis and

stringers, [sirly good poresity?

Tray 2 (1.4 fv. core)




) 112,170.8-12,172.2

M 12,172.2-12,172.6 Missing

(RN}

(1.3 ft. core)

andstony, nodiwn-tight-gray, speckled ('salt and

Sandstone, similar to lower(?) sandstone in tray 1

above, much white clay matyix, limy in part, very
My and cowmrse Lo vaery coarse grained with scat-
teved rounded granulee and pebbles (1/2 in.) in 5-
iv, bed 3 in., above base, basal 3-iu. bed is very
coarse gralned very cenglomeratic sandstonc with
abundant younded granulesland pebbles (up to 1 in.

long) of quartz, basalt(?), gray, green and red

chert, black shale, coal, and other rocks, ob~ !
scure thin- to wadiuwm-bedded, fairly good poros-
ity (?) Lor the wast pavc; includses at top(?) a
1-1/¢ jn.-ved of oliva~-gray finc~ to wediun-—

wrained gilty clavey sandstene

-

s,

peppuet, sedivm- Lo ccarse-przincd, some very

coarhe grainsg beconing more sbundant downward,

Ho. . reended geenuies and pebbles in oupper 10 in.i
(up v L ln. Joue and slwilar to above), abundant
tourdad pramudes and pebbles (mostly less than

A7 4 bow oup Lo 1-3/2 in. long) end scveral ix-

3

vervt L et devsos (174 4w, thick) {n lower
o < very fey

natrix, ;

N wte hodding,
i P
Ll I
AvzaTy
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1%

14

32,374.9-12,176.4
Tray 4

12,176.4~12,177.9

12,1.77.9-22,179.2

Missing

(1.5 ft. core, rubbly in part)

Conglomeyate and sowe sandstone, interbedded(?)
conglomerate, mediuwm-1ight— to medium—-gray, spot-
ted with darit-gray to black, rounded granuvles and
pebbles (mustly less than 1/2 ir. long but as much
as 1 in.) of guartz, basalt(?), gray chert, olive-
gray tc greernish-yray weatherved igneous{?) rocks,
and minor red and grecn chert(?). few coal frag-
ments, some medium and coarse sand, much white
clay matrix, limy in small parf near middle, low
porosity(?); saadstone, mostly siwmilar Lo tray 3,
incivdes at top & bed (3 in. +) of olive-gray

p
finc-grained silty clayey micaceous slightly lioy
candsrLone

Fissing

(1.2 ft.. core)

¢, very siwiiar te abova, much coarse and

very wozvee sand in middle purt
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&

10~

13

18

20 .

"1 12,183.6-12,184.8 Mlasing
I

12,182-12,183.6 Sandstone and conglomerate; sandstone, wedium-light-—

gray, speckled (“salt and pepper'), mostly coarse-
to very cogrse grained, some wmediuvum-grained, some
vounded granules and pebbles (up to 1/2 in.) simi-—
lar ro above nostly In lower halfl, many dark-gray
to black grains, very few ved, pink and green
gralng, subatigular, silty, much vhite clay matrix,
few pin-point Jimy spots, obscure thin-bedded,

. copl fragments (up to 1/4 in. thick) abundant at
base end 4~1/2 in. zbove base and scattered in
remaindef, falr porosity(?); conglowerate, simi-
Lar te above, 4-in. ﬁad near toyp ané I-in. bed
near middle, upper bed mostly very limy with

licele clay matrix

Tray 7 " (1.3 ft. + core, rublb:ly in payt)

204



CHIGT

’_____"_“._..M”_"m___“_“__vm_ﬂh”m__ o — i —
1 112,184,8-12,186.1 Couglonerate, sendstone, and shale; conglowerate,
2 % similar to trays 4 aad 5, average size of pcbbles
d g glightly greater, not Jiny, much white clay
i
4 matyix; sandstone, partly siwmilar to tray 6, one
b- bed (1~1/2 in,) in middle of dark~olive-gray fine-
6 to cosgse-grainsd silty’ clayey nonlimy sandatone
7 with meveval rounded pebbles (up to 1-1/4 in.),
X
& % some moaium-gray slightly speckled fine-grained
i
9 ; silty clayey nonllimy candstonz; shale (basal 3/4
' 10~| ingd, rediom-dark~ to dark-gray{ silty, micaceuugw
U ! hard, platy>beddea, rmoch fine carbonaceous materiéi,
. 12 E incindes leminae of olive-gray siltstone
i }

151 12,186,1-12,187.6 Missing ’ o
14 Tray 8 Missing

15-1 12,187.6-12,190. 4

16 Tray 9 (0.7 fr. coxe)
7 12,190.4-12,191.1 Sandstone, medinm—lighit-grav, speckled (''salt and
18 ]' ) pepper™), fine-gralned, few wmediwn grains, many
i . . ) .
ey . davk-gray graivs, subangulser, silty, white clay
I : )
e marrix, altaceows, scettevod pin-peint limy spoty

1
P fiti, =lefy o wwry thia bedded, many dark-gray
i
VRO parer-thin clioy:y micaecets streake, apparent dip
| ; )
l .
24 J (cross beddinn?) about v dagrees, little ox no
2 1 i Pend ‘a1 i
: | crrbonneeous neianial, foalr porosity?
®
- 1 2,190 001,150 Miering
L R T T R N VN TS T
s
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1

4

36

|
|
N

|
|

151 19,193, 4-12,105. 3

|
|
i
|
|

12 193-12,203

Tray 1

12,193-12,193. 4

Tray 2

12,1¢

5.3-12,187.3

Core 51 (redrilled hole) reporved rccovery 9 fi.
(4 travs)

(0.4 fr. + covc, rubble)

Shale, silrstene, sandstone, and cozl. scquence un-
known; st.ale, dark-pray, sllghtly brownlsh ting,

slightly to very silty, micaceous, nwot limy, hard,|
|

platy to very thin-bedded(?), few carbonzceous
fragments on bedding; siltstonc, olive-gray, very
finely savdy, micaceous, not limy, hard, many
carbonacaous Eragments;'sandsLone, medLluin-1ight-
gray, cpecklod fine- to wediuw -grained, many
daik"grsy grains, sil;y, liey, micaccous, fim,
fair voresity(?); coal (l/4 in. ), banded, fair-
ly bright

Missing

(2 ft. core)

Sandstone, medium-light-gray, speckled ("salt and

pepper'y, fine-graincd, soms {inc~ o maedium-

grained in lower boli, many davk-gray grains, suby
cagulxr, «ilty, yviiie clay meirix, ni cacrous,

Llow moupper 3 dr., scattored pin-point liny

spols in vepnaindny, wany derk~gray clavey mica-
cocux stresis, platy to very thin bedded, preb-

|
1
!
abldy crars cpparent dips about 3 degrees-
]
]

1O i wrbonaceoas fllos ond very thin

oopovesity
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Iy

10—

11

16

17

12

71

!
|
1
|
|
il
|
1

?

12,187.3-22,197.5 Missing

12,197.5-12,198.5 Shale (two kiuds); shale, durk-pray to black, slight

Tray 3 (1 ft. -+ cure, rubble)

brown tint in part, slightly silty, micaceous,
not limy, hard, few "floating” sand grains, fissile
to platy bedded, scattered to abundant paper—-thin
cusl filps and coal lenses (1/18 in.); shalce,
medlun-dadk-gray, scme light-olive-gray tint in
paxt, poorly bedded, many loug narrow carbonaceous
plant fragments; includes bright banded coal
(greates% thickness 1/2 in.) and olive-gray fine-
to mediuvm—grained 511;9 clayey slightly limy sand-
stone (3/4 in. thick) with scattered carbonaceous |

fragments and rounded granulcs and pebbles (up to

1/2 in. long)

12,128.7-12,1849.8 Missing
Tray 4 () ft. + core, rubbly in uppar part)

12,159.8-12,200.8 Shale, silitstone, and sandstone (in downward order) ;
! i
|

shalu, s=2:mf as peorly bedded shale shove) silt—
stone (7 in. chick), medium-pray, very finely

sandy, alcaccovs, bard, obscure thin(?) bedded,

133

wany carbonacesus fragneute (sinmiler Lo those in

overlying shaled moztly oviented subparallel to

(=174 Ga. thick) , wediom-1ignt-

/

vobine poained, siley, mica-
cole A oS0y carbung Lous

[Q——
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185

4

e —

|

112,200.8-12,203

i

%

12,203-12,220

5-112,220-12,222

10 -

f

12,222-12,229

12,229-12,230
12,230-12,232
12,232-12,253

Tray 1

12,232-12,232.8

Missing or not recovered

Shale, medivm~dark- t¢ dark-gray; interbedded mzdi-
un- lighc-pray very f(ine Lo fine-grained silcy
nd.cacecus sandscone

Silestone,  w=dium-gray, very micaceovs, carbonaceous
fragrents

Sandstore, mediun-light-gray, fine-grained, silty,
micaccous; trace of gueenish-blue fine-grained
slley slightly liwy sondstone

Shale, brownish—~gray, udcaﬁeous

Lines tone, hrownish—graﬁ, very fine grained,
&réilla:eous, hard, tight; brewnish-gray very
fine I'o wedium-grained siley limy zight sandstone

Core 52 {(redrilled hole); reported recovery 21 ft.
(7 trays)

(0.8 ft. + core, rubbly in part)

Sandstone, medium-1ight--gray, f{inaly sported wi;h
very pele orange, speckled ('salt and pepper'),
fine~;t¢iﬂeh at top, mediuvo-grained with scattered
cearse grains in lowey pavi, many éark—gray to
biack grains, scatirred red ggains, subangular,
gilty an top, micaceous, liwmy, firm, thin- to

ncd, v-bedded(?), no carbonacesus material: in-

clulis coma pediassdavke-gray very silty shale,
U IVovery 1 ane plive-
£) Lishely 1

BRI A I S SN T S B L Pbe nl e S

A TIRE
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1

°:

i3

14

16

17

|

12,232.8-12,235

Tray 2

12,235~12,236.5

1

‘)

;12

99
2,23

Tray 3

L 23

3612,

2

¢

|
¥

6.5-12,238

.6

'(1.5 fr. core)

Migsing

Sandstone, mediunm-light-gray, speckled (“salt and
pepper''), fine- to ncdium-grained, som: coarse
graina. many dark~gray to black greins, very scat-
teyred rounded gramiles and pebbles (maxdimum length
1 in.4) of quartz and gra& bard slightly limg
sandstene, f{ew grains of coal, silty, much white -
clav matyix, micaceocus, not limy, firm, very chin
to Lhin bedded mainly indicated by very wmicaceous
lzisinse, no carboracesus fragments, apparent dip
(cress pedding?) as much as 12 degrees near top,
fair povosity(?); includes (about 3-1/2 {n. above

bace) a bed (3 in. %) of medium-light-gray clayey

gratule congloccrate with a large coal fragment

anc¢ many dark-gray to black granules; alro. in-

clades a thin bed of nedivo—dark-gray finely

szude silestone with weny carbonacenus IDragments

(3..G ft. core)

|
|
i
Sandniow. el e Lo he e, wadivn-gradned In opper

Pty oong tadtinge Lo coiso-pyainad 16 lowew part,

acentared Very codrne or-ize and graoedles, very
Toc souodys wetbiens (g ve L/2 da. Yoag), f(arx |
‘ i
ettt v ? J.
. A - o e — -~ .4
! n | R 1
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i

G

7.

[

1a
17
18

14

15—

|

|
|
|
|
|
\
|
|
|
|

12,239.6-12,241
Tray 4

12,243~12,242.%

12,242,9-12,244
Tray 5

12,244-12,245.3

Missing
(1.9 ft.

Sandstone, gimilar to above, nedium-grained, some

Migssing-
(1.3 fe. +

Siltstone,

core)

wedinm- Lo coarse~grained, scattercd very coarse

grains and rounded granules end pebbles (1/2 din.) |
|

of quartz, basalt(?), and grey chert(?), generally,
coarseyr in upper 5 in., bedding mostly obscure, ’

apparent dip (cross bedding?) in lower part may

be 10 degrees, fair porosity?

core, rubbly in part)
sands tene, and some shale, prebably inter-
bedded; éiltstone; medium~ to medium-dark-gray,
brownish-gray tint in small part (oil stained?),
wostly very finely sandy, micacedus, not limy,

1

hard, platy to thin bedd=d, some carbonaceous
filuws; sendstone, mostly medium—grained and simd-
filuws; sendstone, 1y med TR d d simi
lar te zhove, zowme madivm-gray, spackled, fine-

wedium-light-

grained, silty, and not limy, some
gray, speckled, very fince grained, silty, well

not

T TAamr e el
WL CasEOUs Hana _lej, e,

p
s50Y0ad,

groes to brosnish-gray, very silty, micsceeous, not
1 I havd, carbonaccous irg gnents ) S0me Cross--

1
i
i
nedivm-dark~
i
|
!
[
i
i

stlitstone snd sandstone near base h

- of gbout 2 depre




112,245.3~12,247
J

i Tray 6

|

|12 267-12,248.6
|

!

e v e e i e

redlum-pray, mostly very finely sandy, very mica-

f
Hissing ‘
(1.6 fu. + coxc, rubbly in part) l
Silistoneg, sandstone, @nd scme shale; silistone, ’
|
I
|

‘ceous (ucmir bedding plazes feel "soazy"), not limy}
hard, platy to very thin bedded, some small—sculef
disturbed bedding (burrows?) and lentlcular bed- |
ding, mostly 1nte§laminaced with darx-gray mica- i
ceous chale, few carbonaceous fraglents; Saﬂdstoné
(4-1/2 in. *F din thiclkuess and 4 in. below toy of ;
tray)y, medium-gray, speckled, medium- to coarse-
grained, some very coarse grains, sevgral roundeq
granuleﬁ‘avd few Qe;y small pebbles of ‘quarte,
chert(?), and basalc(?); many dark-gray to black

graing, svbangular, silty, much white to light-

olive-gray clay malrix, nor limy, bedding ob-
scure, neov to fair povosity; shale, dark~gray,

partly =iltv, wicaccous, not limy, hard, several |

coal films and stifngers (<1/16 in.) |
Mizging ' !

(L4 fr. £+ core, mubbly dn pare)

[
=
N
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‘o

14

18

12,250-122,251.4

12,251.4-12,253 . Missing

12,253

12,253-12,258

12,258-12,261

12,261-12,273

12,273-12,283

12,283-12,787

s 1h AG:
12,287-32,280

Siltstene, uedium-light- to madiup-dark-pray, some

T.
Siltstone, wediem-gray, very finely sandy, micaceous
Sandstone, medium~light-gray, very fine to fine-

Shale, madium-dark- rn dark-pray; interbedded silt-

Sandsitene, madiuvnclight-grey, very fiue to fine-

N

Shele, darvkegrov wo hlack, ecarvbonaceous, coal

suderone, maddunegray, fine- to wedluw-grained,

browaish tint in parr, very finely sandy in part,
micacecus, nol liwy, hard, irrvegular platy bedded,
mostly interlaminated with dark-gray mlcaceous
shale, many carbonaczous fraguzuts on bedding i
planes ard, in lower part, at high sngle to bed~
ding; includes near middle two irregular beds

(1 in.-1-1/2 in. thick) of maedium~gray very fine

grained silty limy sandstonc; lower parxt includes

some nediun-dark-gray very silty shale

D. of yedrilied holc

grained, silcy, rd.csceous

stone similar to shove

gvalned, silty, parlly liny; mediuwe gray wedinm -

ro coarscegyaslucd gilty clayey santzrorne with

darii-avaey to hlack preins

siliy, elayny, dark~-gray gralas




IR

! 12,296~-12,300

s [12,300-17,312

f -

¢ 112,312-12,316

7

& 112,316-12,320
\
s |

0-112,320-12,324

!
t1

|
'.’1? 'E

o 112,324-12, 340

C12,350-10 303
: 12,356~07. 500

Sandstoae, mediuvm~gray, vevy fine to fine-grained,
8ilty, mlcacceous, much carbongceous macerial in
part

Spndstoug, mzdiui-gray, Tiue- to wmedium- grained,
giltv, clayey, udcaicous, limy in part

Sandstone, similar to-above, £0Me coarse grainsg
and granules

Sandstone, mediup~light-gray, fine- to medium-
grained, some dark-gray graios, silcy, limy

Sandstone, bramish-grav aﬁd light-olive-gray, fine-

to medlum~grained, soms coavse grains and gran~

ules, silty, clayey, partly liny

Siltsione, wmaedivar to mediuvm~dark-grey, very finely

sandy, micaccous,  carbonaceous fragments; inter-

beddad darvk-gray shale

Sendstone, mydium—lighit-pray, flre- to medium-

rained, JQevii~gray gyaeing, Jimy, »icaceous

e

n

tine- t

Sandstone, W LGie §UAY fum—-grained,

3

[

b

[
i

~

sea gyasalos of quarty, hesalt{7), and gray chery

13Ty, ol v, imoLToons
NErDRS . R v, o&re , very find hto
Loy Iy RO UR !
i
i
Coroomlong v ol TsToreas o oyodioree !
IR Sendy st on e an sy, Limy
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! 12,360-12,380 Sandstonce, Llght-olive-gray, fine- to coarse—

2 grained, -granules as above, few small pebbles,

& : silty, c¢layey, micsceous

¢ 12,386-12,390 Segndstone, medlum-gray, mediun— to coarse~grained,
5= granulas as above, <ilty, clayey, micaceous

6 12,390-1.2,395 Sandstenr, light-olive-gray, fine~ to medium-grained

7 silty, clayey, nicaceous

& 112,394-12,400 Sandetone, medlun-light-gray, speckled, very fine to
v . fina-grained, dark-gray grains, silty, micaceous;
10-- partly liwy

4 12,400-12,404 Siltstone, mediuw-gray, micaceouvs |

. 12 12,4554-12,008 Shale, olive-grey, silty

3 12,408-1.2,409 Siltstcae, nmedlun-light—-gray, very fincly sandy,
14 )
micaccous
15=112,409~12,424 Shale, dark-gray to black, carbonaccous, coal
i
’ !
] stringers, caving?
/
17 ! / . 3 . .
| 12,424~12,427 Sandstope, olive~gray, [ine- to medium-grained,
| .
. | .
& | Qzri=vvay wiaing, silty, olayey, paxtly limy
S IV IR B b Qeondy wmn o wadive"0 gl grey to vellasish-byown, :
i Pomowndne g Al egrae eraing, sope granules
! : LT
i |
o ' . . . . y . ‘5 !
’ i oo iy, bt ody, prey chent, aad pranite(?),
1

Wooowrt Lty e, ond ecten chept graing and
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\ 12,442-02,448 Sandstone, mediom-lighi- to medium-gray, speckled,
2 . very fine to fine-graincd, silty, micaceous, finel
4 . carvbonaceous fragments
s 12,448-12,452 Sandstonc,'oliVe—gray, fine- to coarse-grained, few
- granules zg ebove, silty, clayey
o | 12,452-12,462 Sandstone, olive-gray, very fine to fine-grained, |
7 siley, clayev, carbonzceous fragments
8 12,462-12,470- Sandstone, wmedium-light-gray, mediuvm- to coarse-
9 grained, zranules as above, liny |
I .
0.1 12,470-12,478 Sandstone, light-olive-guay, fine- {o wedium~ ;
1 grained, dark-gray- gralns, silty, clayey, mica- ‘
.12 | ceousy {oww coal fragments ‘
13 12,478~12,484 Sandstone, medium-light-gray, finc- to mediuvn-
14 grained, silty, limy
15-1 12,484-12,488 shale, medium-dark-gray, micaceous
6 12,488-12,491 Coal
1 | 12,491~12,494 Siltstore,. medium- to medium-dark-gray, micaceous, I
e partly llwy, f{inz czrboneceouvs material’
14 12,484-12,500 Shale, derie-sray; fvlerbedded with silistene as
70 above
” 12,500-3.7,503 Siltstose, Lrowndeleoroy, hard, very lday, 1ooks ]
} ,
z | Yike Linoctvone
|
e ' L2,500-17 517 Shale, deneoeray, tesTrovcceont fiaeerds ) fnter-
' bedd. .t - "Eg‘ﬁ:-—1.‘§._"'- to mudi oo dorkegvey wdees
! ceous, L Taobe :
——— . R e O [ |
- . . g
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I

f 12,517-12,522 Sandstone, olive-gray to medlum-gray, very {ine to
2 fine-gralued, very silty, clayey, wony dark-gray
3 | } grains, some altercd volecanic(?) mauterial
4 12,522-12,526 Siltstone, similar to above
. i12,526—1.2,529 Shale, bruwnish-black, smooth, clayey, conchoidal
6 fracture
12,529-12,532 Siltstone, medium-gray to brownish-gray, micaccous,
8 ) carbonaceous fraguents
9 I12,532-12,534 Shale, dark-gray
112 ,534-12 537 ISandsLone, medium-gray, very fine Lo fine-grained,
- i gilty, dark—-gray grains
‘ 2 :12 537-12,552 Siltatonc, medium-gray, micaceous, fine carbonaceous,
13 E material; interbedded dark-gray shale
I
14 :12 552-12,555 Shale, dark-gray
—512,555~l2,560 ISandstone, medium—lighf;gray, séeckled, very fine
1w to fine-grained, sllty, dark-gray grains
17 ;12,560-12,565 Sandetone, mediun-light-gray, speckled, fine- to
18 mediuvn-grained, limy, silty
1; ; 12,565-12,567 Coal
—512,567—12,570 Sandstone, similar to z2bove
27 ! 12,570-12,573 Sandstore, mcdiﬁm—g;ay, speckied, fine- to coarse-
sz ; - graived, silty, cluayey
23 i 1.2,573-12,575 Shaic, dark-gray
24 % 12,575-12,576 Coal.
. 2% l 1 2,_5?\:1 ,3_77~_ San LloLC‘ﬂ[i ;uu’;imj? r,_u above |
U
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{
]

l
|
|
|
i

12,577-12,583

12,583-12,5%0

12,590~12,595

595-32,603

12,603-12,610

12,610-12,614

12,614-12,616

12,616-12,623

12,623-12,632

12,632-12,636

1.2,636-12,640

T 12,640 17,456

Shale, dark-gray

Slitstone, mediun- to mcedium-dark-gray, micazcecus,
many carbonaceous fragmenta; interbedded black
carbonaceous shale

Sandstone, m&diumwgray, very fine to fine-grained, {
silty, micaceous, carbonaceous fragments

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

some coarse grains and granules (caving?), silty

Sandstone, olive-gray to wedium-gray, medium—grained,
i
dark—-gray grains, veyy silty, clayey, coal E
) - i
srringers
Shale, black; carbonraceous; coal
Siltstone, medium-gray, very finely sgnéx, mica—
cecus, fine carbana;eous material
Snale, black, carbonaccous
Shale, mediuvw-dark~ to dark~gray, silty, micaccous,
carbonaceous fragments
Siltstone, modium~gray, micaceous, carbonaceousl
{ragments
Sandszone, madium=-light-gray, speckled, very fine
Lo finc—grained, silty, micaceous
Savdstone, wrdiun-Light-gray, speckled, fince- to
medium—graived, few conrse graing and gfanuJes of

guartz, bazalt(?), pray and red chert, hard pgreen

" l.. (,.Ju ( )_) ‘.0‘:.:,\\ l L'\ll

O UUETRNMEN SN G R G 11T G u RV
Agiy
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12,646-12,657
12,657-12,660
|

12,660--12,663

12,663-1.2,672

12,672-12,675

212,675—12,678

10--

15 -

P

12,678-12,680

12,680-12,683

12,683-12,086
12,686-12,687
12,687-12,690

|!

g

| 12,690--12,696
B

12,696~12,704

Sandstone, mediun-yray, iine— to mediuvm-grained,
cosrse grains and granules as above, silty, clayey

Siltsicne, mediumn- to mediunm-dark-~gray, very finely
sandy, micaceous, carbonaceous fregmants

Sandstone, simllar to above

Sandstone, medium-light-gray, speckled, fine- to
medium-prained, silty, limy, micaceous

Shale, olive=-gray, silty, carbonaceous fragments

Sandstone, olive~gray, [ine— to medium-grained, few |
coarse grains aund granules, dark—g;ay grains,
silty, clayey

Shale, dark-gray

Sandstone,, olive-gray, medium- Lo coarse~grained,
some granules, very silty, clayey, partly limy

Shale, davk=-greay

Coal

Sandstone, sinlldr to ahove

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

wedium-grained, dark-gray grains, <ilty, partly
limy

tocane Series

Fareland Forrmation

Uest.

Siltstone, wmediwn-gray, very finely sandy, mica-

ceous; Tncludes at tep some mediuvne-gray very fine
srained =ilty sandstrone
TN LOICUNS BNY UILA L PICE s b o mir oy
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l

Y 12,704-22,710 Shale, olive-gray, silty, carbovnaceous f{raogments
z 12,710-12,720 Sandscone, mediuvm-gray Lo olive-pray, fine- to
3 ‘ coarsce-griained, silty, clayey; interbedded dark-
‘ gray shale, slight browan tint, carbonaceous f{rag-
5= ments
g 12,720-~12,723 Siltetonc, brownish-gray, limy, looks like lime- i
! l - stone, caving? i
& 12,723—12,736' Shale and incerbedded sandstone, similar to above
s E12,736~12,740 Sandg tone, medium-light~gray, speckled, very fine
1c-i to finc-grained, cdark-gray grains, silty, caving?
! f12,7ao—12,723 Shale, dnrk;olive—gray
. e ;12,743-12,746 Silestane, mediuvm— Lo 1.‘:ec]ium--<lark~gxay, wicaceous, |
" { carbonaceous fragments
' !12,746—l2,747 Shale, dark-gray
’&'!12,747—12,760 Sandsronc, light-olive-gray, fine- to medium-
o g grained, dark-gray.grains, silty, clayey; inter-
7o bedded dark-giay shale
H { )2,76G6~12,743 Shale, madium-light-pray, very finely micaccous, 5
M cuving? < |
o | :
TU12,763-12, 700 Siltstone, mediniegray te hrownish-gray, wlcaceous; |
& ; inteivedaded copke-gray shale i
i $20T2 7 Sandastore, olive-aray to medium-gray, fine— to
i fediverained, rome coarse and very coarse

Gredvs. vevy fow dark-gray grains, silty, cleyey;
I Y _dntaanedded shale an above

OUNTOIMIN FINGT 40 anm 1 a0 G- !
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19

?

z.

10—

15—
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112,778-12,782

1 12,782-12, 784
12,784~12, 799

112,790-12,792

12,792-12,816

'12,616-12,830

12,830-12,835

12,835-12,842

i
|
i
l
|
J 12,842-12,858
12,858-12,862
12,862-12,857

12,867-12,870

12870-12,872
12.872-1%,625
12, 87512, 050

Sandstoune, similar to above, some granules and
pebbles of quartz, gray to greenish-gray chert,

brown to red chert, and other rocks

Shale, dzrk-gray

Sandstonec, siwilar o above E

|

i

Sandstone, similar to above, some dark-gray to blacﬂ
graine and granules, much detritel chert

Sandstone, gimilar to above; interbedded medium-dark~
to dark-gray silty micaceous shale

Siltstoue, mediun-dark-gray, very'fiﬂely sandy ,
micaceous ,

Sandstone, -olive-gray, fince- to coarse- grained, silty,
clayey; somz Interbedded siltstone és above

Shale, medium-dark~ fo dartk~-gray, silty, micaceous,

carboriaceous fragnents

Siltstone, medium-gray, micaceous
Shale, black, carbonaceate
Sandsteone, nedivm-light-gray, fine- to wmediuvm-grain-:

ed, very Ffer dar?-grﬁy gradng, ddw), Ajlty
Coal

Shzle.

Vot s
Sernanvunmy,

carbonaceous Iragmanis
nedius Lo cvarses

R divgdiehb-gray,
Toenilealive-puas,

ol f gy woeing, eiley, elayay,
Juntlvethrediasd Uins G o Ey Bllel e ‘

S ; weo i e coerseepgrained,

. grai. Wiogranas. v, somn Jdagk-
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17

19

70~

12,890-~12,894

12,894~12,897

2,897-12,900

12,900~12,213

12,913-12,918

12,918-12,220

12,920-12,922

12,922-12,928
12,928-12,932
112,932-12,935
i

12,935-12,940

12,940--12,945

12,945-12,947

Sandstonz, simllar to above, probably some coarse

Siltstone, brownish-gray, very limy, very fine
carbonaccous material

Shale, brownish-black, hard, gplintery

Shale, dark-yellowish-brown, sandy, many glass
shards(?), few carbenuceous fragmouts i

Sandstone, simllar to sbove, many granules of
basalt(?), quartxz, and gray chert; interbedded
medium-dark-gray shale with carbonaceous frag-

nents

Shale, derk-gray to bleck, carbonaceous, many coal |

stringers |
1
Sandstone, light--clive-gray, fine- to wedium—grained),

dark-gray grains, silty, very clayey

Coal

to vexy coarse grains and granules

Shale, black, very carbonaceous, coal stringers,

caving?
Silcstone, wedlum-gray, micaceous, very fine carbo-

naccous fragmevnts, caving?

b
(v
™
-t
g
el
u}

Shale, olive-gray, silty; includes at basc

bed <7 siltscone sinilar to above
Shale, sadius-dark-gray . cerbenaceous froprents

Sondstone, light-olive-gray, fine- to wdiune

grafned, silty, very cloyaey

AL PR T B T 8 S N N T Y N BN o VA N S U O
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1 12,947-12,950 Shale, as above

2 112,950~12,953 :Sandstone, as above

3 12,953-12,955 - Shale, as above

4 12,955-12,960 Sandstone, light-~olive-gray, medium- to coarse-

5- grained, silty, liwmy

G 12,960-12,968 Sandstone, ¢live-gray, wmedium- Lo coarse-~grained,

? % sone ccarse and very coarsé grains and granules of

!

& i basalt(?), quartz, gray chert, greenish-gray chert
° and cther very fine grained harxd rock, silty,

10 - clayey

n 12,968-12,870 Shale, medium-gray, silty, mlicaceous, caving?

. 12 12,970-13,000 Ssndstone, similar to above; some interbedded shale

13 as zbove in mtddle part
1 13,000-13,022 Sandstone, olive-gray to grayish-olive, medium- to

Ve coarse—grained, some coavse and velry coarse graing
16 and granules as above, silty, very clayey
7 13,022-13,024 Siltstone, wmedium-light-gray, micaceous, very fine
1o carbonaceous material |
b ?‘13,024—13,033 Sandstone, clive-gray, Ilve-grained, some mcdium

grains, silty, slightly micaceous

7

& 113,033~l3,040 Siltstone, light-olive-gray, slightly micaceouvs,
i few carbonaceous fragments; olive-gray siltstonc

0 13,040-1.3,047 Siltstoue, olive-gray, very finely sandy, slightly

' micaceons, wAany davk-gray to blacl carbonaccous
| .
|

shale styincers

st em e . e e S mmm b wmeaae e e e e e i )
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11

T

70—

13,047-13,050

13,050-13,057

13,057-13,059

13,059~13,070

13,070~13,074

13,074-13,080

13,080-13,085

13,085-13,088

13,088-13,094

13,094-13,106

13,100-13,1.L0

|
|
|
|
:

113,110-13,120

1200 1,100
1
1
!
i
[ .

Shale, dark~gray to black, carbonaceous

Sandstone, olive~gray, medium~ to cosvseé-grained,
gome very coarse grains and granules similar to
above, silty, very claycy

Shale, wedinr-gray, carbonaceous [raguwents, caving?

Sandstene, similar to above

Sandstone, light-olive-gray, fine- to mediuwm~

grained, silty, clayey, limy

Siltstone, medium~-gray, micaceous, fine carbonaceous

;
|

mitexial, caving?

Shale, brownish—gréy, fissile, carbonaceous frag-
nents

Shale, brownish-black ,

Siltstone, medium~dark—gray, very finely sandy,

micacecus, fine carbonaceous matérlal

Sandstonc, olive-gray, wediuw-grained, silty, very ;
clayey, limy in part; interbedded alive-gray
siltsione

Shale, clive-gray ;

Sandston=, light—olive—gray, fine- to wwedion-
graived, eilty, claoyey, liny ln part

Shale, brovnish-gray

Sendarens, oiive- oras, wediuns Lo Coarsewérained,

and pronules, slley,

BONTL T a0 COar s niraing
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10- 113,171-13,172.1

71

22

o]

>4

13,128-13,135

13,135-13,138

13,1.38-13,140
13,140-13,171

13,140-13,154

13,154-13,171

j13,171~13,182

o1 13,172.1-13,173.8

13,173.8-23,175.7

Shale, olive-gray; interbedded olive-gray siltstone

Sands tone, medi;m—gray, fine- to wedium-grained,
silty

Shale, medium~dark-gray

Electrical--log intevrpretation

Shale and interbedded sundstone

Sandatone; some shale in middle

Corxe 24; reporled recovery 1l fe. (4 trays)

(1.1 fc. core)

Sandetone, conglowmeratic, olive-gray to grayish-

olive, course- to very coarse ggained, many round-—

ed to subrounded granules and pebbles (mostly less

than 1 in. long) of basalt(?), gray Lolgreenish—-

gray chert, quartz,.quartzite, and other rocks,

very silty and clayéy, very slighcly limy din part,

some dark-gray grains, trace of rcddish-brown

grains, slightly micaccous, herd, obscure bedding,

rough vertical fracture(?) in parxt, nc carbecnaceous

. !
fragaents, low porosity i
|
Missing |
(1.9 ft. core)

Sandacone, siwilar Lo above, madiur- to coarsc-

grained 1o pavt, few pebbles in uppaey 2 in.,

erades into congiomerate in lower 6 din.

Mizgiog J
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10 -

1

37

18

1¢

Y

;13,178.9—13,179.3

| 13,180.3-13,182

13,176.5-13,178.9

13,179.3-13,180.3 Sandstone, partly éonglomeratic, grayish-olive,

13

Tray 3

Tray &4

,152-13, 200

(2.4 ft. + core, rubbly in part)

Sandstone, similar to above, medium- to very coarse

grained, mostly very conglomeratic, average pebble
size somevhal greater (maximum length 2-1/2 in.+),

includes near base a bed (7 in. +) of olive~-gray

fine- to wedium-grained silty clayey sandstone
with soire coarse grains and a fow very thin

|
(31/16 in.) coal lences
i

Missing

(1 ft. core)

coarse~ td very coarse grained, some medium- to
coarsc—grained, many rounded granules and pebbleéi

|
(mos tly about 1/2 in.) 'similar to above, omne loosé
rounded nmediuvm-light~gray partly mottled quartzite
cobble (3-1/4 in. +) at top, very silty and

clayey, very slighuiy liwmy in part, hard, obscure

beading, verticsa! fractures ip part, ow porosity

Miss oy :

Shale, wliae~gray: dnverbedded olive-gray very

aundstoens, ol

Live—,rew ) medivie- te coarse—grained,
BOowL verv cears. Lralng an granules of chert,

quualr lie, acd othar roois, slirny, clavey

£ o K H o,
Ffo e condy sl et
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1 il3,213—13,216
2

o
¥ 113,216-13,223
4

|
5~ 13,223-13,228

€ i13,228-13,252

10-113,252-13,265

11

o

1+ 113,265-13,278
15-113,278~13,284

16|

7| 13,284-13,286

~1

12,798-13, 34

Silcstone, brownish-gray, very {inely sandy, slightly
limy in pare
Sandstone, olive-gray to medium-gray, medium- to

coarse-grained, some very coarse gralns, silty

Silestone, similar to.above
Sandatowe, olive-pray, mediuw- to coarse-grained,

some very coarse grains and gramnules, silty,

|

|

|

clayey, limy in part; somc interbedded brownish- %
gray and olive-gray shale \

l

Sandstone, olive~gray to medium-gray, fine- to [

: mndtum-gfuined, ¢ilty, clayey; intevrbedded olive—;

gray shalec and brownish-black shaie with carbo- |
nacecus fragments, caving? -
|
|
Sandstone, similar to above !
| |
Shale, olive-gray; interbedded sandsctone similar to |
above
Sandstone, siwilar to above
Siltstone, oliver gray, very finely sandy
Shale, medivw-darii-groy
s encstone, o chove; inteybeddad siltatone, as
alyove
Sandstone, olive=gray, medium- Lo coarse-pgrained,
sei very co4rse graing and granules, silty,
|

clavey; sere interbedded olive-groy and brownish-

grav silistone

226
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14

2}

13,314-13,316

13,316-13,330

-113,330-13,330

|
113,336—13,340

}
!
i

13,340-13,341
13,341-13,353

13,353-13, 360

'
i
i
i
1
|
1
1
I

'13,360-13,361

1]
j13,361—13,3so

13,350- 13, 387

—
>
WAl
ca
-
[
.
»
L~

Shale, ulive-gray to brownish~gray, silty

Sandstone, olive-gray, very fine to fine-grained,
silty, clayey, sowc carbonaceous fragments; inter-~
bedded siltstone and shale as above

Sandstone, olive-gray, mediun~ to coarse-grained,

semz very coarse grains and granules of gray and

greenish-grayv chiert, quartz, basalc(?), dark—grecﬂ
very flue grained hard rock and other rocks, silty
clayey

Shale, brownish-gray, carbonaceous fragments, cav-
ine(?),; dark-gray to black carbonaceous shale

Coal

Sandstone, similax to above

Shale, dark-gray to black, carbonaceous, gsome light-
olive-gray very finely sandy micaceous carbonaceoy
siltstona

Coal
Sandstnae, olive-gray, medium- to coarse—grained,
goma very (oorse grains and granules similar te

above, siltv, clayey

Sundstone, rrdium-grey to clive-gray, fine- to

wedium-grafned, siily, clayey

Shale, nedivwn-dark-gray

- S e e e N e L L Vi —— S
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1)

1?

) 5=

16

17

13,382-13,407

13,4067-13, 409

sn‘13,409-13,415

’

13,415~13,430

13,430-13,426

13,436-13,440

13,440-13 442

13,442-13,447

13,4650

.

LE9-1
4041

)

’

| 13,447-13,465

. H89

Sandstone, olive~gray, wmedium~ to coarse-grained,
very coarse grains and granules gg above, silty,
ciayey

Shale, o}iVG-gray

Sandstone, brownlsh-gray to medium-dark-gray, fine-
to medium-grained, éilty, clayey

Sandstone, medivm-gray, nedium- Lo vary coarsc
grained, granules similar to above, silty, clayey

San@stone, medium-light-gray, mediun-grained, some
coarse grazins and dark-gray grains (caving?),
silvy, limy

Shale, medium-dark~ to dark~gray, <ilty, micaceous,
carbonaccous fragments, caving?

Coal, cavlng?

Shale, as above

Sandstone, medium-gray to olive=-gray, medium-- L0
coarse-grained, som very coarse gralns and pran-
ules, siloy, clayey

Sandsteonz, similer to above, more silty and clayey

Shale, elive-gray, siloy

Jandetona, oliva-gisy, medium- ro YOIy coarse
aradinad. gpranvles zg above, very silty and clayey

milisuons, dack-=greeniaiegray to clive-gray

w to olive-gray, darl-pray

Siale, duvoacerndel -y

cocll srnle, cartonacecas o

SR T R N A N A |
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i
! 13,522-13,528 Sandstone, olive-pray to medium-gray, medium- to
2 very coarse graincd, prdnules as above, Veuy silty
3 and clayey
4 113,528-13,533 Shale, dark-gray
5 113,533-13,54% Sundstonc, cdivm- ruﬁ, pedium- to ccarse-—gratned,
¢ silty, clayey;: interbedded davk-gray shale ;
7 113,549~13,550 Shale, dark-gray
5 113,560-13,575 Sandsrone, wmedium-gray, medium~ to coarse-grained,
! granules as above, very silty and clayey %
10~ 113,575-13,602 Flectrical-Jog interpretation; no samples from i
b 13,600 Co 13,800; allowed 25-it. szmple lag j
1 13,575~13,578 Sandstone f
13 13,578-13,582 Shale ‘ : . ’
" ;l3,582—13,597 Sandstonc; some siltstone in upper part
1#7113,597-13,602 Shale
18 13,602-13,624 Cove 25; reported recovexy 22 fr. (10 trays)
17 Tray 1 (1.3 ft. -+ core, rubble)
e 13,602-13,603.3 Shale, cdari-gray (considerable grcen tint) to dérk—f

olive-groyv, partly silcoy, not limy, bard, brietle,
|

|
1
.",ﬂ—i i Nl N PO S e -
LS Ledding, surt coaly wiaut frapgerents with
|
9 ! . . ~ i I’
| randor ¢ leoogation !
i €
| 13,603.3-13,604. 2 Uigaing |
|
! .
2% [ o .y . L i _ ) |
| Tray 2 (1.0 foo @ anse. aw Toodn devge o povi) |
{
o ‘ ‘.
{
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13,604,2-13,605.3 Shale, dark-gray, some green tint, silty and finely

13,605.3-13, 606 4

Tray 3

[13,606.4-13,607.9

13,607

Trayv

L9~13,608.0

4

13,608, 6-~13,620.2

o

NS

« .-!3 (»’&).\

to medluﬂ sandy in lower(?) part, not limy, hard,
brittle, obscure hedding, some coaly plant frag-
ments as above; lower 3Iin. 1s dark-olive-gray
fine—'to nedivm-grained very silty clayey hard
gandstone with wany davk-gray prains and some
reddish-brown grairg

Missing

(1.5“ft. + core, rubbly in upper part)

Shale and siltstone; chale, dark—-gray, some green
tint, olive-gray in small part, not limy, hard,
brittle, obscure bcddlng, somne czrxbonaccous frag-
ments} siltstone, (wubout 7 in. thick in lower~
middle part), dark-gray, some green tint, very
finely to finelylsandy in part, clayey, dark-gray
and reddich-brown zand grains as above, not limy,
hard, bedding obscure, few carbonaceous fragments
randomly oriented

Missing .

(0.7 fr. + core, rvbble)

Shalc, ciive-zrey to uwcedium~dank-gray, not silty or
limy, haxd, brictle. obscure bedding, scme carbo-
naceens Lragments randomly ovlented, s¢licken—
siides  falrly cemmon in olive-gray shale

N
A >;n‘:,

. - T fu— Cmm——— e 0 o
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b ’13,613.8—13,615.2

1z |

Tray 5

13,610.8-13,611.5

13,611.5-123,0613

Tray 6

13,0613-13,613.8

Tray 7

13,615.2-13,616

23, 618=13,617 .4

Tray B

(0.7 ft. + core, rubble)

Shale, es above; mostly olive-gray, includes a few

N

fraguents of bright coal (3/4 in. thick)
Missing

(0.8 fr. 41 core, rubble) |

|

Shale, similsr to above but mostly medium-dark- to

dark-gray, some brownish-gray mottling (’'bleach- |

ing") around plant fragments; includes some dark—;

greenish-gray nonlimy hard siltstone with scat- i
tered to abundant carbonaceous fragments

Missing |

(0.8 fr. + core, rubble)

Shale, olive-gray, not silty or liwmy, haxd, britLlé,

|

obscurc bedding, carbonacecus fraguwents and very

few coaly plant fragments randomly oricecuted; in-

cludes some dark-olive-gray wedium- to coarse-
grained silty clovey conglomeratic sandstone with
roundad grancles and pebbles (mostly aboul L1/2

|
f

in, ~2/% 3nl) of basadn(?), guarty, gray to greere-!

AN

{
izh-osr chort, Yooraish-neay atavey qiltstone, |
{

T R
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13,617.4-15,618.2 Siltstone, dark-greenish-gray mottled with olive-
gray and some dark-gray, very finely to finely
sandy, very clayey, many dark-gray grains, some
yeddish-brewn grains, not limy, hard, bedding ob-
scure, sone carbonacecus fragments and paper—thin
coal films; includes some shale as above and some
sandstone gimilar to abové; includes 2 loose
rounded pebbles (1-3/4 in.) of greenish-gray hard

l tuff(?) containing many white angular feldspar

grains and small black. carbonaceous(?) fragments

113,618.2-13,619.6 Missing

; Tray 5 (0.5 ft. coue)

1%,619.6-13,620.1 Conglomerate, dark-greenish-gray, subrounded to
rounded granuleg and pebbles (maxinum length ex-
ceeds 2-1/4 in.) of mostly dark-gray to dark-
greenish-gray hard rock, medium to very coarse
sand metrix, veryv clayey and silty, obscure bed-
ding., no carbonaccouvs fragments; includes some

; conglzeziatic sandstone; low porcsity?

i3,620.1-13,621.8 lIhEssing

Tray 10 (0.6 fr. + core, rubbly in part)

are and conglomeratic gandslone, similar

! glopcrate parl, Ioir porosity?

-
A
N
A
i
—
..

CPHAD NG P NG DM R 3 TR ) C sl 5]

ISR F51)

elive-pre. in part, limy mostly in con-

- [ R — e me e e e et e e
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R e e - e SETET
! 13,624-13,637 Core 26 reported recovery 6 ft. (2 trays)
¢ Trﬁy 1 (1.1 ft. 4+ core, »ubbly ip part)
s 13,624-13,625.1 Conglowerute, olive~gray, subrounded vo rounded
¢ i granules and pebbles (up to 2 in. long) of many
5o | kinds of rock (igneous, meiaworphic, volcanic?,
b and gresnish-gray £o olive-pray shale and sand-
/ ‘ _ stone), colors of pebbles chiefly olive-gray,
A E greenish-gray, aud dark-gray, medium to coarse i
Y | sand mafyix with much silt and olive-gray and whit?
)o~i . ciay, slighcly liwmy in part, obscure bedding, no }
b : carbonacéOuS fragiwents, low poroslcy? é
N i
®. 113,625.1-13,627  Missing P
wo Tray 2 (). £t. + core, rubhle) }
M fl3,627—l3,628 Shale,. devk-greenish-gray, partly silty, not limy, |
l&'{ haxd, brittle, obscure hodding, scattered poorly E
6 ‘ oriemied carbosaceous f{ragments; includes at J
17 } basc(?) some darli-greenich-gray very finely sgndy
' E partly limy clavey siltstone
W ;]3:618~)3,637 Missdor or nob pecovered
* 1R, 13, E0E Cere 275 cepores] sccovery 8 fr. (3 krays)
E Toar 1 (J.02 v e
3 !
|

§
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13,637-13,638.5 Siltstone and sandstone; siltstone, medium-dark-
gray, very finely sandy, some dark-pray grains,

few reddish-brown grains, liwmy, hard, mediunm

beddad(?), zcattered small carbonncreous furf-q;memt«.s,l
includes (5 in. above base) a bed (about 2 1inu. !
thick) of nedium-dark-gray silty nov!imy hard
shale with abundant carbownzceous f{rapgments on
bedding rlanes; sandstone (lower 5 in.), olive-
gray, f{ine~ to medivuw—-grzined, fcw coarse grains,

sorme darz-grov gralns, few reddish-brown grains,

very silty, clayey, not limy, hard, very cthin

Ledded, few carbonacecus fraguents; includes some |
olive-griy silty shale and silestone; low porosity,

13,638.5-13,639.7 Missing

Tray 2 (1.3 fe. + oy rubbly in part)




1 113,639.7-13,641

2]

10--

11
o

14

15--
|

16 {13,641-13,642.4
i

17 Tray 3

18 13,642,4-23,643.1

19
70 -
;
M 15,643.110 607
71 3,652-43,600
.)3 !

Trav 1

1

Conglonazrate and sandstone, interbedded(?); con-
glomeralke, olive~yray, subrounded to rounded gran-—
vles and pebbles (up to 1 iwn.) of many kinds of
rock, m=dium Lo very coarse sand watrix with wuch
silt and clay, some white clay in upper 3 ia.,
limy except 4in upper 3, in., obscure bedding, no
carbonaceous frapuents, lov porosicv(?); sand-
stone, olive-gray, finely spotted moderate-brown,
fine- to medium-grained, some coarse grains, many |

dark--gray to black grains, silty, Llimy to very

liny, hurd, very thin bedded(?), sone carbounaceous

(zbout 4 in. thick?) of medium-dark-gray very

Tinely sandy liny hard .siltstone with carbonaceOUﬂ
i

films
Missing
(0.7 fr. i core, rubble)
ahove, onge louge cobblé

Conclomarata, similav to

(% <n. ) bard tuff; dincludes sowe

el elive-gray

s liveeyia, very sioty nonlliee bhoard shale

Core U3 1apartial yecovery W8 feo (7 tuways)

AU AL IO ISR I
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1 13,652--13,654 Shale, medium-dark-gray, - some dark-greenish-gray
2 and olive-black, wilty in part, not limy, hard,
3 brittle, bedding nol apparent, scattered cavbo-
4 naceous iragments and coal films randomly orienteﬁ

5- 113,654-12,654.7 Missing

6 Tray 2 (2.2 ft. + core, rubbly in large part)
7 13,654.7-13,656.¢9 Ghale, olive-gray, sone dark;gray, brown tint in
8 ) part, mostly nol silty or limy, small part in-
9 cludes irregular "grainy' limy masses, hard,
10— brittle, no apparent bedding, fairly common
" | slickensides , caibonaceous fragments and very
. T swall coal fragmenls somawhat more abundant than
12 in overlying shale

14 13,656.9-13,657.4 Missing
15 Tray 3 (L.5 ft. core, x»ubbly in small part)

16 13,657.4-13,658.9 Siltstouc, mediun-~davk-gray, slight green tint in

¥ part, very finely saundy in small part, clayey,
18 not limy, hard, obscure bedding, fov slicken-
to sides , carbonaccous frugments and films »raendomly

oricntced; dncludes scwme shale similar to trav 1
2 13,658.9-13,660.1 1Missing
Tray 4 (2.3 it. core)

B 13,660.1-12,662.4 Shale und siltstonz, similar to tvay 3, shale nost-

C o

(N}

|
{ 1y siley
|

13,662.4:-:13,662.8 _Missinp

S
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! Tray 5 (1.9 ft. core)

2 13,662.6~13,664.2 Sandstone, wedium-dark-gray, some olive-gray tint,

3 mostly flue- to medium—grained, some medium~ to
4 very coatse grained (beds about 1 im.~3 in. thidc”
8- near cop and middle, rounded granules and small
6 pebbles {alriy common 4in coarser pﬂnts, ratber
7 wide variation of graiw colors, silty, clayey,
& limy in coarser parts to slightly limy 1le ve-
¢ mainder, fairly hard, mostly thin bedded(?), |
10— possibly some crogs bedding, few carbonaccous ;
1 films and fragments, one coal film (1/16 in.) g
. 12 with wihite celeice "veins', low porosify? 2

13 13,064.2~13,664.7 Shale, medlum-darlt-gray to dark-greenishr~gray, sone

M brownish~gray mottling ("bleaching"?) mostly
1o around carbonaceous fragments, partly silty, not
16 limy, hard, brittle, obscurc bedding, some carbo-
17 . <
nacecvs fragments

' 113,664.7-13,665.5 Missing

e Tray 6 , (1.1 fe. + core, wostly rubble) j
|
10— ;
21 ]
I
|
j
o ?
Y ! !
;

7
|
@ . |
e — R e .

oS 2 16 K ) I 94y 1
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10—

14

<0

ES|

13,665.5-13,666.6 Shale (three kinds); shale, mediuvm-dark-gray, slight

olive-gray tint, silty, not liny, hard, brittle,

obscure bedding, few carbonaceous frapuwents and
paper—thin coal lengee; shale, dark-gray, slight
brown tint, not silty oy limy, hard, brittle,
beddlry sbseure, sowewhat fissile or flaky "con-
|
choidal" frecture, slickensides common, some
carboneccaus Eragments and very small coal frag— 5
ments; shale, olive-gray to medium-gray and dark-
yellowish-brown, clayey, few "floating"” sand i
gralns in part, nor limy, falrlv hard and brittle%
one picce includes a gray mot.tled concreticn(?)

probably wore than 1 in. long, dark-gray rounded

cleyey ircnstone(?) grains (some with pyrite at
center) abundant around the concretion(?) and

nostly scattered in remaindex, poorly bedded or

nonbeddad, many slickensides, some carbonaceous
fragmenca, fev very thin coal stringers; rcsemble%
undecclay |
13,666.6-13,668.2 liszing

Tray 7 (C.¢ fr. + cove, rubhlie)

e IR s O e e O T

oL - 0a
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w

{

10—

1

12

)3

]
]

1
i
|

13,668.2~13,669

13,6569-13,680

113,680-13,705

Tray L

13,680-13,680.4

Shale, olive-gray, spotted and mottled medium-dark-
gray, clayey, not gilty ox limy, hard, brittle,
obscure beddiug or noubedded, mostly smooth con-
choidzal fracture, no cgrbonaceous fragments; in-
cludeé some dark-gray to black carbonaceous shale
with bright to dull coal stringers and many coarse
rounded clay(?) grains

Missing or not recovered

Core"29; reported recovery 19 ft. (7 trays)

(0.4 fr. + core, ribble)

Shale (thivee kinds); shale, desky-yellowish-brovn té
bromish-gray, clayef, scattered to very abundant
light-gray finc to coarse asgulay to rounded clay
graing (altered volcanic material?), trace of blagk
magnetite crystais, gome pin-point liwmy spots,
feir to poor fisslle to platy bedding, abundant
carbonacecws £ilms and very thin coal stringers i
pars, to a mieor extent glowly falls apart in
witar, shala, davm-gray (o dark—-greenish--gray,

partiv ilve. won Uiry, hovd, scatteved small

caviopinoe o wite rhole. olive-pray, notl

1i i Joer o : TV carbonsceous

s g Taeivides g Tow 1

£ s {0/ na:d coaly chzle

I8 won” deeert pobkles (as:
¥ J="rn afly TR

wh.cl T e, LTy Lighe-

Od v Ay e wale I
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17

[}

10

13,682.7-13,683.6

. 13,683.6-13,685.4

Tray 3

Missing

(0.9 ft. + cove, rubble)

Shale (three kinds); shale; similar to brown shale
in tray 1, 1in water some falls apart with much |
splintaryy ox needle-like structurc, sowe appears
nonbeddcd with randomly oriented carbonaceous
fragments; shale, dark-gray to black, wmany light-

to darl—-gray smooth clay grains, zbundant carbo-

1

naceons malerial, ma2ny very thin coal stuingers; ;

shale, light-olive-gray, sonrc dark—yellowish—brow&,

clayey, slightlyllimy, "fleoating" very fine and |

fine guartz gralng, feels "soapy', to a moderate |

extent falls apart in water, very fod gnall carboo

naccous frapments
Mlesing

(1.5 fv. 4+ core, mestly rubble)
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%4

1]

10—

e

13,685.4-13,686.9 Shale (four kinds); shale, similar to brown shale

15,686.9-13,688.1

Tray 4

Missing

(1.6 ft. + core, rubble)

(tray 1) and dark-gray to black carxbonaceous
cshale; shale, pale-yellowish-brown to light-olive-
gray, clavey, pin-point limy spots, many '"float-
ing” fine to medium quartz grains in part, trace
of magnetitre c¢rystals, some falls apari in water
to a roderate extent, man& carbonaceous fragments,
few coaly fragments (1/8 in. thick); middle(?)
part of core has some black cerbonaccous shale
with included contorted brownisli--gray Lo yellow~ |
jeh~-brown shale and also some slickensided black
shalc witih one or two {vacture fillings of i
coarsely crystalline czlcite as mich as 1/4 in,

thick {faulted?)




2

2

13,688.1-13,689.7

113,689.7~13,690. 8

|

‘ Tray 5
| 13,690.8-13,602.2
|
|

[ : a0 P
P2 0l 2T

|

: Ay !

\ VYW

Shale (two kinds); shale, dark-yellowish-brown to
brownish-gray, clayey, very slightly limy in pert,
fairly brittle, in water falls apart into splintery

fragmenis, bedding mostly cobscure, some shale in-

civdes clay prains similar to shale in tray 1,

one Cthin fructure fHilling(?) of light~greenish-

gray clay, many randomly oriented cavbonaceous
fraguents; shale, dark-gray to brownish-black,
clayey, hard, hrittle, few pin-point limy spots,
scattered to agbundant clay grains (alterzed vol-
canic material?), in water falls apart slowly and
very incompletely intu splintery fragments, poorx !
platy bedding in part, wany thin (<1/8 in.) coal

Jerges

Micsing

(1.4 £t. + core, rubdle)
Shale, mostly simiiar to brown shale above; some

duvii-ovay shale as sboee; shale (probably a few
I

pzle—vcllowish=brovwn, clayey, fine-=

- cupdy and line dn past, slightly lumy in re-
ey, foort britope, an woactee £nlls aparxt to
cavisnie @xic0L, Vvery Few carbonac:oos fragwents
P
A Vb la)
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1 13,693.5-13,6%94.5 Shale, dark-gray to black, brownish-gray in part,

2 clayey, few pin-polnt liwmy spots, scatiered to

3 ' very adundant angular to subrounded clay grains

4 (altered volcanic muterial?), few fragments of

5-- anber.(up to granule size), some carbonaceous

3 fragrents, coal films and lenses {up to 1/8 in.

7 thicik) falrly common to abundsut in darker colored
8 shale

s 12,694.5~13,696.2 Missing

m?l Tray 7 (0.8 ft. + core, mestly rubble)

|
1 313,696.2—13,697 Shale, mostly dark-gray to black and similar to
. 12 ahove; some brownish-gray limy shale with "float-

13 Ing" sand grains and wany carbonaceous fragments;

14 one bed (3 in.) of hard black very bony coal or
oo bony shale with scattercd amber fragments
|
6| 13,697-13,705 Miseing or not recovered
171 13,705-13,708 Drilled, no sanmple
18 13,708-13,733 Core 39; repovted recovery 25 ft. (2 trays)
Lo Tray 1 (2.3 7. cova)

L Y T P VLY (3 KAPE PVERTN & AL N P YL I S S ST
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1

20 -

13,708-13,709.3

13,709.3-13,710.¢

Tray 2

13,710.8-13,7i3.1 Shale, similar to gbove except; some shale is

Sh

(2.3 fr. * core, rubbly in part)

Missing

ale, medium- to mediuvm-dark-gray grading into and
mottled with grayish-red, silty, pin-point limy
spots, limy #n some fractures, hard; includes
scattered to fairly numerous mediuwm-sand sized
rouncded concentrically color-banded (dark-gray,
green, yellew, and st centeyr reddish-brown)
clayey grains (altered volcanic material?), also
includes scattered angular clear and black glassy
grains of quartz and obsidian(?) and a few angu-
lar fragments (up to 3/4 In. maximum dimension) og

dark—-greenish-gray silty shale (largest fragment

inclndos wany colov-banded partly angular grains
sinilar .to above), bedding cbscure, some {rac-
tures and irregular cracks(?) filled with grayish-

red clevey shale, no carbonaceous {ragments

motticd dark-grecenish~-gray @nd grayish-red to verJ
dugky-red and appears conglomeratic, some shale in
lover pavt is mottled medivm-gray to grayish—browA

and «iigatly silty, upper snd middle parts arve
more 1iny aca contain abundeont color-handed
greic (fine to coarvse sand size) which mostly
lTack vhe reddisb-brown centers and have limy
cenievy, color-tianded graivs in lowey part are
most.Ly dark-sray with light-gray limy centers

[N . . e A e L e ——— e i)
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13,713.1-13,713.6

Tray 3

13,713.6=13,715. 8

13,715.8~13,716. 4

Tray 4

13,716.4~13,719.1

Missing
(2.2 ft. core)

Shale, medium-gray, grayish-brown, and grayish-red,

Micsidng
(2.7 £t. core)

Shale, similer to lower part of troy 3, dominantly

(2.3 £, core)

vav it ammme s o —emmeem = e mewm o wwe - ce e eead

mottled, spotted and strczked, silty in large
part,»noL limy, hard, faivly brittle, abundant
subrounded to roundegd color-banded (dark-gray witm
light-gray limy centers) grains similar to above
(altered volcanic material?) iw upper 11 in. only,
sone angular clear and black glassy grains of
quartz and obsidian(?), many dark-greenish-gray
subabygular to rounded shale fragments (K1/4 1n.)
ix lower & in., no apparent bedding, some slick-
sideg mainly in middle part, one long narrow browr

plant(?) frapguent in lower part

gravish-red but extensively spotted and mottled
with dark-greenish-pray, medium—-gray, and sowe
grayish-brevn, no color-banded graing, scattered
plascy grains of quartz and obsidiar(?), few pln-
point Jiry spots and limy fractures, two ned
cracks(?) Qv lower narve tllled with grayish-rea

clayatona, wwo slickansides, no plent fossils

Tow HOVTIY MENT I N T R nRg (0 L1
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|
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|

13,721.4~13,721.9
Tray 6

13,721.9-13,724.7
Tray 7

13,724 .7-13,726.7

2 e, +

Shele,

13,719.1-13,721.4 Shule, wedium-gray to dark -greenish-gray, wmoetly

sllty, scattered pin-point Iimy spofs in upper

half, scattered to fairly ruwerons sharply angu-

av fyagnents of glasey guartz and cohsidian (?)

in uppeyr 13 in., trace of similal gvartz iv lower

15 in., nzay aubrounded frzgments of dark-green-~

ish=-gray shale in sowme gray shale giving a con-

glomaratic appearance, Some ivrcgularly curved

brownishi-gray clayey suvfaces and very thin clay

lenses (plani fillings?) with sllckensides  and

caicite films in part, hard, brittle in Jarge

past, ovbscure bedding, long NErrow crIbonzcecus

fragments fairly numerous in lower 15 in. aud

absen? in remainder

Migsing

Mlaging

cove, rubbly In poyt)

dar-oreanials oray, nostliy silty,

slie upelevance In voops part, €4%- shale Frag-
AR surros ol By ovary Livdn czlelbe pind
Lo o ey plnepndo bivy cpons, fo2u Lyarn cal-
chlte fvomomis (7)) oo cavity Dilidoes in come of

f, hard, briale, < s Leddhiy, came
| Ve [ N A f‘.}‘ ! ( | .) }_fJ ; I3 .)
A e S0 ) I !

congloners

e Y
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22

23

24

25—

113,730.3-13,732.1 Shale, similar to above, trace of volcanic(?) glassy

13,726.7=-13,727.5 Missing
Tray 8 (2 ft. + core, rubble)
13,727.5~13,729.5 Shale, upper 2 in. similar to above; shale, mostly
dark-greenish-gray, some medium-gray (slight
yellow-brown tint), mostly silty, not limy, few
subrounded shale fragments, hard, brictle, obscure

bedding, few slickensides, .very few carbonaceous

fragments
13,729.5-13,730.3 Missing

Tray 9 (1.8 ft. + core, rubble)

quartz, more conglomeratic appearance than above,
no carbonaccous fragments

13,732.1-13,733 Missing

13,733—13,750 - Core 31; reported recovery 15 ft. (5 trays)

Tray 1 (1.3 ft. + core, rubbly in large part)

U, 5. COVERNMENT PRINTANG GFFICE : 1939 0 = $11371
668y 100

247
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) 15,733-13,734.3 Shale (upper and middle parts), dark-greenish-gray,

2 partly silty,-not limy, few calcite-filled frac-
3 tures, some shale fraugments as above, obscure
4 bedding, siickensides, few carbonaceous frag-

ments ) shale (lover part), some similar to above,

5~
3 brownish~gray in part,. many included "floating" !
7 angular to rounded shale fragments (<1/2 in. long)
8 hard, brictle, fissile to platy soumswhat wavy :
S bedded, many czrbonaccous Irvagments, fewlcoal ‘
Jo— fragments, Includes some brownich-gray to dark- i
n yellowish-brown brittle conchoihally—fracturing :
. 12 J claystene (about 1 in, thick?) with some carbo- i;
13 ! naccous fragrents, also includes(?) a bed (1-1/4-5
14 in.) of olive-gray mcdlium- to coarse-grained j
!
15-- silty congloineratic sandstone with rounded gran-— i
16 ules and pebbles (up te about 1 in. long) of g
17 g quartz, hard dark-brownish-gray siltstone, dark- ?
15 | gray chert(?), basalc(?), and othex hard rock-(re4
!
19 scrblance to sandstones of the Hewmlock Conglow-
:C~% erate suggests this sandstone may be erronzously |
2 included in this tray), apparent dip in lowey
72 part about 10 deprees?

31 13,734.3-13,736 Missing

- Tray 2 (2 ft. + corc, rubble)

b e e Ve e 0 e e e e ol .



. 12687

1 13,736~13,738 Shale, dark-greenish-gray, olive-gray in small pert,

2 silty, not limy, many subrounded to angular shale

s » fragments (up to L in. long), very few calcite-

4 filled fractures, hard, hrittle, obscure bedding,
5. few ceébonaceous fragnants, one coal fragment

¢ 13,738+13,739 Misging

7 Tray 3 (2.8 ft. core)

i
|
& 13,735-13,739.5 Shale, dark-greenish-gray, silty, slightly limy to

9 : limy, many shale fragments as above, few rounded
10— claystone fragments (one bentonitlc), very few
1 E - angular glassy graine of volcanic(?) quartaz and
. 1z obsidian{?), haxd, b]:i\ttle, obscure bedding, no
13 carboraceous fragnents

ya 13,739.5-13,74)..3 Siltstove, nedium-dark-gray, light-olive-gray, and

h— dark-yellovish-brown, limy, hard, scattered to
16 | ' very abundent subangular to rounded mostly limy
¥y altercd volcanie(?) gralns ({fine sand size) that
M somswhatr resemble ooslites, few angular shale
e fraynouis, dew angvlar glassy grains of volcan-

£ ic(7?7) «uartz and obeidian(?), one bed(?), few
2) small cavbonuceous icagmente in basal part

R L A I N T S PN R AR N
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1]

15—

17

18

20--
21
22
23

24

@

13,741.3-13,741.8 Shale, dark-greenish-gray, hard, brittle, not limy,
many granule-sized subangular shale fragments in
lower part, very few small angular grains of
volcanic(?) quartz, calcite-filled fractures in
part, obscure bedding, some slickensides, few
carbonaceous fragments

13,741.8-13,742 Missing

Tray 4. 2.3 fr. + core, rubbly in parc

13,742-13,744.3 Shale, dark-greenish-gray to medium—-gray, mostly
silty, very few "floating'" sand grains, few small
shale fragments, trace of pin~point limy spots,
hard, brittle, obscure bedding, slickensides,
few carbonaceous fragments

13,744.3~13,745 Missing

Tray 5 (L.3 ft. + core, rubbly in part)

13,745-13,746.3 Shale, mostly conglomeratic, lithologically similar
to abéve, mottled olive-gray in part, abundant
subangular to rounded dark-greenish-gray and dark-
gray (sowe brown) shale fragmeats (mostly less
than 1/2 in. but up to 1-1/4 in.), obscure bedding,

glickensides, common to abundant carbomnaceous

frggments, few coal films and lenses about 1/16
in. thick; tray includes one small piece of light-

gray fine- to medium-grained very clayey conglom—

eratic sandstone —-— probably out of place

U. 5. GOVERRMENY PUINTING OYEICY. : 1569 O - §11171
247-100

250



§.1289

@«

!

H

!
|
|13,

Tray 2

Tray 1

Tray 3

13,750-13,773

- :13,749-13,750

113, 746.3-13, 750

| 13,750-13,752.1

| 13,752.1-13,752.8

Missing or included in tray 1 of core 32

Core 32; reported recevery 25 ft. (2 ft. over re~
covery) (9 trays)

(L ft. core) (basal part of core 31)

Shale, iostly congloperatic, dark-greenish-gray to
nedivm-derk-gray, mostly silty, abundant small

(<1/2 in.) suvbangular to rounded shale fragments,

not limy, hard, brittle, obscure thin(?) bedding,

gsome slickensides, mostly abundant carbonaccous

fragments and paper-thin coal fillme partly ori-
ented at-high angle to bedding

Shale, rnostly conglemeratic, similax to sbove, some
clustcers of very finely crysctalline pyrite in
parg, not limy, Jfloating” fine to wmedium sand
grains in lower part, few calcite-filled frac-

tures, carbonaceons films and very small coal

lenses or fragments in basal part

(2.2 5u. %+ core, rubbly in lower parc

Shale, sirdilar to rshove, mostly conglomeratic wicth
shale frapments vp to 1-1/2 in. long, scattered
te nray carbonacesus {ragments. some modium-gray
shate {L{ragieepcs?), some brownish-gray clayey

. 1 - N e
shale dn lower pare
Lo GOVERA G i NG GEAY LT T35 a1y
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17

19

23

z1

13,755-13,755.6

Tray 4

13,755.6-13,758.2

13,758.2-13,758.4

Tray 5

Missing
(2.6 fr. + core, rubbly in part)
Shalc, conglomeratic, dark-greenish-gray, some

brownish-gray and medium-dark-gray, partly silty,

abundant subangulay to rounded granule~ and pebble

sized shale fragments, one shale cobble (1 in,
thick and more than 3 in, iong) near base, abun-
dant disseminated very finely crystalline pyrite
in one shale fragment, very few pln-point limy
spots snd "floating” sand grains, haxd, brittle,
cbscure bedding, some slickensides, scattered
to fairly abundant carhbonaceous fragments, few
paper—-thin coal fragments; apparent dip probably
legs than 10 degrees
Cretaccous System
Upper Cretaceous Series
Rocks of Campanian age
Miesing

(2.6 ft. + core, rubbly in pavt)

N R T B L W1 O L W S T T I

N
‘A
~a

)




1267

10 -

i8

19

20 -

21

22

23

24

13,758.4~-13,761

13,761-13,761.2
Tray 6

13,761.2-13,763.7

13,763.7-13,764
Tréy 7

13,764-13,766.8

Shale, medium-dark-gray, some thin dark-gray
streaks, silty, scattered "floating" angular very
fine to fine quartz gfains (volcanic?), abundant
very finely crystalline pyrite mostly disseminated
(few fracture fillings) in some shale, slighcly
nlcaceous, not limy, hard, brittle, obscure

n o

massive(?) bedding, some slickensides, ''wavy
fracture generally parallel to well bore; includes
a few laminae and thin lenses of partly limy silt-
stone; few very scattered carbonized fragments

Missing

(2.5 ft. *+ core, rubbly in part)

Shale, similar to above, uppermost part (4 in,) is
mostly medium—gray limy siltstone with many cal-
cite~filled fractures (up to 1/8 in. thick) and

- thin medium-dark-gray shale lenses and some shale
fragments, apparent dip near top about 26 degrees

Missing

(2.8 ft, + core, mostly rubble)

Shale, similar to above, few fractures near top
filled with pyrite and calcite, scattered slight-
1y limy spots, no dissewminated pyrite, few lami-

nae and lenses (up to 1/2 in. thick) of medium-

pray slightly limy siltstone

o

Txay 8

(2.3 ft. + core, rubbly in part)

U, 3, COVERNMENT PRINTING OFFICE 5 1959 O ~ 51113
14y -%08
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14

10

20 -

At

.

13,766.1-13,

13,769.6-13,771.2

Tray 9

76¢

9

13,771.2-13,773

13,773-13,787

Tray 1

13,773-13,772.2

13,773.2-25,775.6

Tray

~!

~d

joN

7

o
o

¢
~J
oo

3,766.8-13,769.1 Shale, similar to above, few calcite-{illed frac-

.0

tures, no pyrite, few siltstone lawminae 2s above,
apparent dip near middle (siltstone lyminae) avout

30 degrees

(1.6 ft. + core, rubbly in part)

Shale, similar to above, few calcite-fllled frac-
tures, on¢ small pyrite-f{illed carbonized plant(?)
fragment

Missing

Core 33; reported recovery 13 ft. (5 trays)

(0.2 ftr. core)

Shalce, medium-dark~gray, silty, slightly smicaceous,

“very sldghtly liwmy In parts, hard, brittle, ob-
scure massiva(?) bedding, few calcite-filled frace

tures, few very small limy pelecypod(?) fragments

Shele, rimilar te sbove, very slightly limy in more |
chlaves wrrng Lo limy in wmore silty parts, sonm
Cin Jeunrzs ¢nd beds of madivmegray limy slitstone
vith ey coall dayk-erey rounded to curved langes

fractulys ebunaant near

Leo aad soottevad Lo yoeaindexr, lLrace of pyruite

in mart, few brovadeihe-gray pelecypod(?) frapgrcuts

A ke e sl T EE AP
ton about 25 dogrees=30 degroes

el

of shale, caleite~01l

savent

Byrohehly n , Lovn L lower poro J
~ AAPLIRS B G IR X S TR
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36!

12

14

1o~

16

17

133,780.8-13,783.4

'13,783.4-13,786

13,786-13,787

13,787.-13,802

———e = — e e e L BT L T SO OV — sty

(2.6 ft. * core, rubbly in part)

13,778.2-13,780.8 Shale, similar to tray 1, few calcite-filled frac-

tures nsar niddle, trace of pelecypod(?) fraug-

mencs, few swall pyritic coal stringexs (¢1/16 in.

thielkj in upper half

(2.6 ft. *+ cvore, rubbly in part)

Shale, stimilar to above, not limy, few pelecypod(?)

fragments in lower part, no coal stryingers, few
calcite-{illed fracturcs, few pyritized plant(?)
fragments in upper parc

(2.6 fv. + coxre, mostly rubble)

Shalce, wediuvwa-dark-gray, eilty, slipghtly nicaceous,

not liny, bard, brittle, obscure massive(?) bed-

i
i
J
|
|
|
i
l
|
|
|
|
i
i
\

ding, some clickensides in lower part, few medium%

gray siltstecne stringers, trace of brownlsh-gray
pelecyped(?) fragmenls, few pyritized plant(?)

fragmeass, one pyritic coal etringer (1/16 in.)

pear top and oriented at about 45 degrees to core |

axis, fev crlcite~7illed fractures
Not recevered
Core 34; cepoyred gecavere 14 fr. (6 trays)

(2 ft. + core, rubhbly in parr)

Shale, vinllar te ghova, many bLrownishegrey pelecy-

ped(t) fragmonts jn l-in, + zone near base, no

P
|,—J
N

~
"
N
»
)
s
o
i
e

coal eriugavs ¢, aoholne-filled
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11

12

16

17

18

[

13,789-13,789.3
Tray 2

149,789.3~13,7°1.7

Tray 3

13,79).7-13,793.3

13,793.3-13,7%4
Lray &4

13,794-13,795.7

Missing

(2.4 Lt. *+ core, Tubbly 1n part)

Shale, similar to above, few scattercd pelecypod(?)
frapments in part, few clusters of very fine
grained pyrite, few siltstone stringers similar
Lto ahove, trace of pyritic carbonized plant(?)
frayments in part

(1.6 ft. + core, mostly rubble)

Shale, medium~dark-gray, silty, slightly micaceous,
not limy, hard, brictle, cbscure massive(?) bed-
ding, maﬁy slickensi{des, fairly soft white non-
Liry clay with fibron; veadle~-like structure on
some slickernsides, much finely crystalline pyrite
in parc, feu thinISiltsLone stringers

Missing

(1.7 fL. + core, mostly rubble)

Shale, siwglar to above, wmiddle(?) part has abun-

vith vhite clay as above and

dunt glichercides

arso chice Vaicite, woraiderable disseminated

itun, sowe ryrite in leng

v

fively civaicl

NaUTOW NLeloy fragwenta?),

HE R M RS OR D /705 NP4
\.’ -
! o
12 . |
{0 i wul inopart)
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5.1%767

20 -

x

13,797.3-13,796.8

fray 6

|

13,798.8-13,800

13,800-13,802
13,802-13,822
Tray 1

13,802-13, 804

13,796.4-33,797.3 Shale, simllar to above, livy in small pavt, few

{ractures filled with brownish-gray and white
calclte, some finely crystalline pyrite, many
glickensides, lower(?) part includes a bed (about
1/4 in. thick) of olive~gray limy siltstone
(velcanic ash 1un part?), apparent dip {(Iimy silt-
stone) about 30 degrees-40 degrees

Missing

(1.2 fr. 4 cove, mostly rubble)

Shale, similar to above, few limy stresks in part,
several stringors of siltstone, few small pyriti-
74 planc(?) fizgments, some smail browpish-gray
peclecypod(?) fragments, no glickensides

Missing or not recovered

Coxe 35; reported recovery 20 ft. (8 trays)

(2 fr. + cove, rubbly in lowcr half)

Shele, wedium-davk-gray, silty, not limy, slightly
ticaceous, trace of very f(ine graincd pyrite (re-
placed plaat Fragments?), hard, brittle, faixly
"tough' in upper half, obscure wossive(?) beddiangl
no slickencides, very few calcite—~filled frac~

tures, few stvivgers of siltstone, one nonlimy

|

cotracod(?), iov small brownish-gray pclecypod(?)'

fragients in lovwev part, apparent dip possibl:
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1267

1 113,804-13,804.5
2 Tray 2
= 113,804.5~13,807
4
5
[
7
& Tray 3
S 113,807-13,809
10 -
11 :
17
13
14
}
15— |

16 13,809-13,809.5
1 Tray 4

1 13,809. 5-13,311.3

i
1
1

15,611.3-13,812

ii

{

|
o4 l__ Tray 5,

Missing

(2.5 ft. + core, partly rubble)

Shale, simllar to above, few slickenzides and cal~
cite-{illed fractures, few small brownigh-gray
pelucfpod(?) fragments, tvace of carbonized
plant(?) frapaents, apparent dip (thin siltstone
lense) possibly 32 degrees

(2 ft. + core, partly rubhle)

Shalg, similar to sbove, some thin lenses of silt-

stone, few calcite-filled fractures, some sljick-

ensides, "wavy'" near-vertical fractures, trace of

partly pyritized carbonized plant(?) fragments;
middle(?) part includes medium-dark-gray limy
siltstone and shale with many brownish-gray
pelecyped(?) fraémentﬁ in part

Missing

(1.8 ft. - cove, wostly rubble)

Shole, mediuvme-cdark-gray, siloy, slightly miczceous,
not limy, some vexy line grained pyrite (ceplaced

plant fragrments?), hord, brittle, obscure massive

(7) beddiug, promincnt slickensidas (with cal-

cite), some thin leosas of siltsteone, trace of

very snall pelecypod{?) fragnonte Jn part
Missing

(2 fe. b corve, mostly rubble)

B S e S R L |
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[

o

10 -

13,8612-13,814

13,814-15,814.5
Tray 6

13,814.5-13,816.3

13,816.3-13,817
Tray 7

13,817--13,818.3

13,8100, 3-13,5)8.5

Ty 8

Shale, similar to above, much very finely crystal-

Jine pyrite on some {racture surtzces, several
large brownjish-gray pelecypod(?) fragments 1n
wpper hall and small fragments scattexed throuwgh-
out, one pyritic coalified plant fragnent in
lowexr part, one shorl subcylindrical pyritigzed
fragmwent (1/5 in. diameter) of a twee branch(?)
in lower part, sliclkensides as above

Missing

(1.8 ft. 41 core, rubbly in part)

Shale, simllar to abbve, no pyrilte, few pelecypod
(?) Trapmects (one costate)

Missing

(1.3 ft., + core, rubble).

Shale, similar to above, limy In lower(?) pairt,
tracces o very small pyritized plant(?) fragments
and polecypod(?) f[vagments, one piece includes
one or tuva rounded {ragmentz (medium orAcoarse

jgbil-gray quartz which shows (wat)

|-~

sand siva) cof
lidte ety emall heiv-like drclusions, Sfev
slickenelidos

Miaging

(1.7 fc. 4 core, rubhle)

LR L e N 2 L AR R US|

SET L




§. 1287

y 1 13,819.5-13,821.2 Shale, similar to above, not limy, Craces of partly

%]

7 |13,821.2~13,822
8 |13,822-13,847

s 1 13,847-13,850

10—

H 13,850-13,868

12 113,868-13,875

13

% 13,875-13,889%

1o~ 13,089-13,898

17

TrLay 1

13,889-13,89)

pyritized carbonized plant(?) fragments and
pelecypod(?) fragmente, few slichensides with
white calcite, few silrstone stringers with very
fine diseeminated pyrite, trace of silt-filled
worre buvrows(?)

Miseing

Shale, madium~dark-gray, ¢ilty, poor samples

Siltstone, medlum—dark--gray, slight brown tint,
limy, hard, caving?

Shale, as above

Siale, as above) inuezb;dded mzdi vin- o medicu-
dark-grar slightly wicaceous siltstone

$hale, nediun-dark-grav, siloy

Jore 3G weported yecovery 9 ft. (3 trays)

(2 ft. + core, partly rubble)

Shale. wedium-dark-gray, silty, slightly micaceous,
not lisy, one thin () in. +) zone about 6 in.lbe—
lowe ton Iueludes avgular grains (fine to medium

saus s i-y of light-sray #ltered feldapar(?)

sopiatl disleri oy coringors and lenses of silt-

sthne, Locg, britota, obscore wassive(?) beddiang,
g Mwoyy! meor-vertical fractures, traces of

nele mwand(7) Dvocneats and ecatlered pyvitic
phe. 7 Fracerac. ip pares, apparent dkn near

basy Chea 30 dogyeos 235 degrecy
o .- [ . [ e e 4 et e emamm 4 " ———d
SNl TR e NG R e B R S N Y RS
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@

13

14

10

[ e s

|

13,891-13,892

Tray 3

i13,895~13,897

| 13,897-13,898

13,914-13,916
13,916~13,937
13,437-13,950

Tray 1

Missing

(3 ft. - core, partly rubble)

Shale, siwilar to above, siltstone lenses and
stringevs more common, brownish-gray in lower 4
in., limy to very liwy in lower 7 in., scabtered
pelecyyod(?) fLrazments in part, one crushed thin-
shel led pelecypod nzar toﬁ, trace of pyritic
plant(?) fraguenis, appavent dip about 20 degrees-
25 degrees

(2 £r. + core, rubble in' lower half)

Shale, similar Lo above, somc¢ brownish-gray tint in
uppul € din., liny to very limy in wpper 1 ft.,

few siltsatone gtringers, much very finely crystal-

lina dissemlnated pyrite about 8 in.-§ in. below
top, few scattered pelecypod(?) fragments, few
small (3/8 in.) pelecypods about 6 in. below top,

trece of pyrltized plant(?) fragments in small

/7]

0 ¢
L

o]
02

Shale, nmedlum-Jdavs pray, slity

Silestonye, mediva-gray

Shale, as asbove

Cove 375 reposted recovery & fr. (2 trays)

(0.5 fe. coxe)




R

1 13,937-13,937.5

>

8 13,637.5~13,93¢%

L Tray 2

-, 13,932-13,840.3

15—

L 13,960-13,900

13,898, 12.290

L

e

| L0200 b

Shale, medlum-davk-gray, silty, slightly micaceous,
not liwy, many small (about 1/4 in. long) dark-
gray shale lenses in more silty parlks, sowe
irregulur thin siltstone stringers, hard, brittle,
ohscure bedaing, several caleite-filled fractures,
very few brownish-gray pelecypod(?) fragments,
appzrent dip possibly 20 degrees-25 daprees

Missinyg

(1.3 ft. + core, mostly rabble)

Shale, slwilar to above, few siltstone stringers
and silt-filled burrows(?), trace pyritized
plent(?) fragments, no pelecypod(?) {ragments; in-
cludes a thin bed (possibly zbout 2 in. thick) of

light-olive-gray to oliva-gray partly silty shale

with dark-grsy spots and a thin lense(?) of lighcH
olive-gray liwy silty very fine grained sandstone

with scattercd pvrite grazinsg; appavent dip

poessibly 15 degraes-—-20 dogrees
{

Higeding oY not recovered J
Crrlo, mediow-Srr) —gray, wllty !
Siivitone, taedimme- o v iiue-Qark gray, sliphtly

lTivwy In a1
Shalz, ag uhoavo
Sl oy, raadi Loy Filv, liny
ooty aed fin L Sy

AN SINTIN
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1

1

19

&

0-

5—

t

14,010-14,026
Tray 1

14,010-14,010.9

1 14,010.9-14,012.7

Tray 2

14,012.7-14,014.6

14,014.6-14,015.5

Tyay 3

Core 38; repochd recovery 11 ft. (4 trays)

(0.9 L. core)

Shale, mcdium—darkngray, eilty, slightly micaceous,
not limy, few thin lenses of siltstone, abundant
mpstlg very small (1/16 in. x 1/4 in.) partly
disterted lenses of dark~gray shale in l-in. zone
neay baxe, llard, brittle, mostly obscure bedding,
very f[vw pyvitized plant(?) fragments, trvace of
silt-filled burrows(?), no pelecypod fragments,
apparent dip shbout 25 dégrees~30 degrees

Migsing

(1.5 {t. core)

Shale, similar to above, scattered to zbundant very
small dark-~gray shale lensas, few burrows(?) as
above, [ew pelecyppd(?) frsgments near top, lLtace
of pyritic carbonized plant(?) fragments, one

nonliny ostracod(?) in lower pari, appavent dip near

base about 25 drurees-30 degrees

(2.4 fr. 4 coxs, rudbly in part)




14

o -

21

22

14,015.5-14,037.9

14,017.9--14,018.2
Tray 4

14,018.2-14,019. 8

14,019.8-14,0206
14,026~14,039
Tray 1

14,0256-14,028

Shale, similar to above, abundaot very small dark-

gray shale lenses in part, few very thin soma-

whit distorted medium-gray to olive-gray lenses

and beds of siltstone, trace of pyritized plant(?)

|

[ragreuts; no pelecypod(?) fyrsgments, apparent dip

(near wmiddle) about 35 degrees

Miasing
(1.6 ft. covre)

Shale, similar to above, limy in large part, wany

shale lenses as above, few thin lenses ond beds
of nedium-gray limy siltstone, few pyritized

plant(?) fragments, trace of pelecypod(?) frag-
menls near base, apparent dip about 30 degrees~

40 degrecces

Misging or not recovered
Cove 39; reported recovexry 13 ft. (7 trays)

(2 ft. coxe)

Shale, wadivm-dark-pray, silty, ¢lightly wmicaceous,

not li., trace of very thin lenzes of siltstonce,

sowme wery swall dzilk-gray ehale lenses, havd,
brictic, obscﬁre musaive(?) bedding, few sili-
fillad burrows{?), fev very small pyritized
plavt(?) fragmovte

2.2 FL. core)

SO ING Grpiee Lt -t

D
-
!
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ra
]

b [14,0282.4,030.2

a8

5 Tray 3

¢ 14,030,2~14,032.7

19-- | Tray 4

D 14,032.7-14,034.2

15--

e Tray 5

Je 14,0340.2-14,035.2

Tray 6

Shale, similar to above, lenpses of siltstone and
dark-gray shale more¢ common in upper part,
nuUMEerouy VEry sma}l pyritized plant(?) fragments,
apparent dip possibly 30 degrees-40 degrees

(2.5 fr‘li core, rubply in parvt

Shale, similar to above, veyy few siltstone lenses,
many very smuall mostly distorted dark-gray shale
lenses @s above, few pyritic carbonized plant(?)
frggmemts

(1.5 fr. 4 core, Tubbly in part)

Shale, sigilar to above, few thin lenses of silt-
stone, trace of silt;fillcd burrcws(?), brownish-
gray pelecypod(?) fragments at top and very scat-
tergd in remainder, tray includes one loose piece
(1/4 in. thick) of medium-gray medium-grained
micaceous sttty clayey sandstone (out of place?),
appairent dip about 30 degrees-35 degrecs

(z ft. + core, rvubhly in large part)

Shalce, sinilar to above, mary very small dark-gray
shaic lenses +in paft, no pelecypod(?) fragments,
fey small pyritized plent(?) fragrments in parg,
apparent dip poscibly 30 dagrees-35 degrees

(L4 ft. + core, rubbly in part)

Co8 60y 5 I R LS T 0 L g e AP

I RSN
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14,036.2~14,037.6 Shale, similaxr Lu sbove, prominent near-vertical

Tray 7

14,037.6-14,039

14,039-14,108

14,108-14,116

Tray 1

14,108-14,109.8

L4009, 3- 14,010, 7

Loy 2

slickensides on few core pieces, one slightly

limy chitivows fossil (fish fragmoent?) near middler

|
few smell pynitized planc(?) fragrents, few pelecy-

Cpod(?) fraguents nesr base
(1.4 ft. + core. rubbly in part)
Shale, similar to above, f{ew thin (up to 1/4 in.

thick) somewhszt distorted beds and lenses of

|

' |
wediun-gray partly limy siltstome, nany very swmall
!

lenseg of dark-gray shale in part, traces of

pyritized plant(?) f{ragnents and pelecypod(?)

fragments, apparent dip about 30 degrees-35 degrees

Shale, medﬁum*dark-giay, silty, very féw,pelecypodt
(?) fragnents in séma samples

Core 40; repoarted recovery 8 ft. (3 travs)

(1.8 {t. coxe)

Shale, med]um-dark-gray, silty, slightly micaceous,
pot liiy, few swmall levses of siltstone, some
vary il Jlenses of durk-grey shole, herd,

Byitela. ohacure wieazitne(?) bxdding, scaltared

N T z e (a3t AN
aile-Ciiled Worvows(?) .

fow pryitized plant(7)

Tragm™nde , Jee swall wiiecypod(?) fragments near

lnsing

76

L



9.12¢€7

] 14,110.7-14,)12,) Shele, similar to above, burrows(?) as above,
2 geveral pelecypod(?) fragments mostly in lower
3 | part, few pyrite masses near base

4 14,312,31-14,113.4 Migsing

5 Tray 3 (1.6 ft.‘i coNE, nmch_rubﬁle)

[d 14,113.4-14,115 Shale, siﬁilar to above, few small silistone lenses,
y : traces of carbenized plant(?) fragments and pelecy
& ' pod{?) fcagments in pasts, very scattered pyrite,
¢ apparent dip about 35 degrees
0 - [ 14,115-14,116 }ﬁssing

8] 14)116~14,165 Shalc, mediun~dark-gray, silty

. 12 ;Jé,l65—-]_u’4,190 ﬁlectrical-.]og interprelation; no rotary samples

13 ! below 14,190; allowed 25-ft. sample lag

14 ?14,165—14,185 Shale
15~!l4,185—14,190 Siltstone

16 14,190-14,206 - Core 41; reported vecovery 16 ft. (8 trays)

17 Tray 1 (1.4 ft. + core, rubbly iin part)

s 14,190-14,191. 4 Shale, wedium-dark-gray, silty, slightly wmicaceous,

)s | vot limy, runy very small dark-gray shale leases
" . in parits, obuicure maseive(?) bedding, some pyri-~

3| tized pluane(?) fragwents, Lraec of vexy small

= peiceypod(?) frapguevis

35 14,193.4~14,192 Missing

M Tray 2 (7 ft. corce)

[ S S N O LRI TR



L1e67

IS

11

=

27

“3

10~

|
(14,192-14,19¢

5 Tray 3
|

b

. 14,194-24,195.6

j14,195.6—1a,196

! Tray 4

(14,196-14 15

| 14,197 4140

A

4

Shale, similar to sbove, very silty, trace of
pelecyped(?) fragments in upper part, very scat-
terced small pyrite masses; middle part is medium-

daric-gray (few light-pray irregulasv streaks)

clayey hard siltslone with nany angular fragwments

(fine Lo medium sand size) of volcanic(?) glassy
quartz and feldspay(?), apparent dip possibly 25
degrees

(1.6 fr. core)

Siltstone, modium-dark-gray, c¢layey, wicaceous, very

slightly Jiwy frv ﬁpper part to limy in lower part,.
few {ine aﬁgula: sreias of feldspar(?) in porg,

|
wany very small lenses of dark-gray shale, hLaxd,
brittle, cbscure be@ding, some very fine grained
pyrlte and pyritized plant(?) fragfents, no
pelecypod fragmenls

Missing

(1.4 [t. coye)

Siltstone, similax Lo zbove, moctly limy, scattcred|
;

Jine anculav grains of feldspax(?) and volcauic(?w

|

glassy cutrtz, very anall shale lenses as zbove,

1

|

few smnel poritize plant () frogeanis in ovore, i
A - A

4 r |

pany poier oood {yeas oo year heeany sppacont alp
i

s - _ - i

about 50 goprvene-lin |
¢

Mig ‘
: — R _
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$-114,199, 4-14,200

Tray 6

7 16,200-14,201.¢

10~ 14,201.6-14,202

|
11

]

Tyray 7

12 114,262-14,203

|

14

4 14,203-14 ,204

15_!

Tyray 8

o
18 ]14,204—14,205.6

.
\

{
o
7t

i
|
|
|
i
)
i

P L4,205.6-24,2006

o 114,206-24,221

Tray 1

(L.4 fr. + core, moatly rubble)

Siltstons, similay Lo above, limy in small park,
mo¥e pyritized plant(?) frepments than above,
tvace of small peleeypod(?) [ragments in parnt

Misslug

(1.6 ft., core, partly rubble)

Siltstvone, similar to above, some partly limy
clusters and stringers of very fine grained py-
rite, no pelecypod fragments

Missing

(1 fe. i'coke, mostly robble)

Siltstene, similav to above, few pelecypod(?) frag-

ments, apparent dip probably about 30 degrees
Missing
(1.6 ft. * corc, wdetly vuhble)

Siltstone, similar to-sbove, few small dark-gray

shale lenses, very few small lenses ol light-gray

very fine to fine-grained sandstone, no pelecypod

)
{fragrments; thin(?) bed of greenish-gray limy sillt

stone probably in lowern part
Micsing
Core 42; reported vecovery L5 ft. (7 trays)

(1 fe. 4 core, partly rudbbhlce)
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14,206-14,207

14,207-14,205
Tray 2

' 14,208-14,210

Tray 3

| 14,210-14,210.8

|
f

114,210, 8-14,212

i Tray ¢4
|

116,212-14 214

Trey 5

P14,214-04,205.5

Siltstone, mediuwn-dark-gray, clayey, slightly mica-
ceous, not limy, hard, brittle, obscuyre bedding,
few very thin lenses of finely sondy siltstone,
scattered pyrice

Migsing

Missing

(0.8 ft. ¥ cove, partly rubble)

Silistone, siwilar to above, scattered small pelecy-

pod{?) fragmants

Missing

(2 ft. t'coré, partly subble)
Siltstora, similar te above, few gruehi$u~gray silﬁy
shale laminae near middle, very liny in lowexr-
middle part with one smzll (1/4 in.) wmass of
brownish-gray finely broken shell fragments
(possibly jpelecypods), few slickensides

(1.5 ft. + core, wostly rubble)

Siltsitonz, wrdium~dorii-gray, clovey, slightly mica-

ceous, #1ishtly lhy in upper part, few grains eof

l

veleanin(?) plassy auaurtz, hard, brittle, obscure

wlr

hedding, soeuntiered prrite, far very small pelecy-

poc{d Ly oemte, Fow slickensidaes

VGt L. 4 norg, partiy rudbie)
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v 114,216-14.216.&  Siltstore, similar to above, not limy, few small
2 irregulur lenscs of vandy siltstoae, no pelecypod
3 ‘ fragrenis, no slickensides

4 114,216.8-14,218 Missing

5. fray 7 Missing

e |14,718-14,221

7 14,7220 Total dupth, driller
e 14,222 Total depth, electrical log
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