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"|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

A R B L 1) S 1t A R EE T S B



9.1267

-

o

15—

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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~ Iﬂ
S _ e R e




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
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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
|
|
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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
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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
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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 _
|
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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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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
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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
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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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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 