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Introduction

This report provides detailed litheologic descriptions and lists
palynomorph assemblages of the Beluga and Sterling Formations, Kenai
Group, of Tertiary age at selected exposures in the southern part of
the Kenai Lowland near Lomer, Alaska (pl. 1). A preliminary report on
the heavy minerals in these rocks is being prepared by K. T. Biddle. This
work is part of a study to provide stratigraphic control to aid in the
search for o0il and gas in the Ccck Inlet basin,

The work was done under a cocoperative agreement between the U,S,
Geological Survev and the Division of Geological and Geophysical Survevs,
Dapartment of Natural Resources, State of Alaska, The writers gractefully
acknowledge the assistance of W, C. Fackler, Deputy Commissioner, Depart-
ment of Natural Rescurces, and D. C, Hartman, former State Geologist.
Discussions of the geology near Homer with C. E. Kirschner were very help-
ful. ‘

Field work Zor this report was done in the summer of 1972 by Adkison
and Kelley and in late May and June 1973 by these writers and E, R. Landis
and K. T. Biddle. Sections measured by Landis and Biddle are designaced
by the letter "L". The palynomorphs were identified by Newman who was
assisted by Linda Lewis.

In the field the rocks in each measured section were described
from bottom to top, and this order is used here to summarize the
descripticas. The detaileé descripticns, starting cn page 27, are
in downward crder for zach section. The section numbers (la-i2,

L1-L18) are field numbers and indicate the order in which the secticns

[
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were measured by the two field parties. The field descriptions commonly
included, for each rock type, the color, staining, weathering character-
istics, bedding, induration, grain size, accessory particles, fossils,
and the contact with the overlving rock unit, Thicknesses were generally
measured wicth a steel tape and hand level, but an Abney level and Jacob's
staff were used for parts of some sections. Concurrently with the field
description, Adkison and Kelley collected representative lithologic samples
of all rock units; Landis and Biddle tock selected lichologic samples.
The samples were briefly stidied later by Kelley and Biddle, using low-
power binocular microscopes, in order to check and amplify the field des-
crintions.

The Rcck Color Chart (Goddard and others, 1948) was used to describe
the rock colors, and the Wentworth grade scale was used to describe the
grain size. Clastic rocks composed chiefly of particles smaller than
coarse silt were generally ctermed 'shale" by Adkison and Kelley, although

-

the bedding of these rocks is commoaly obscure or poorly developed. Simi-

"sile-

lar rocks were called "'claystone' by Landis and Biddle. The term
y 3
stone'" is used for clastic rocks composed of coarse~-silt particles. Bedding

is classified according to thickness as follows:

fissile, less that 1/16 in. thin, 2 ~ 4 in.
platy, 1/16 - 1/2 in. medium, 4 - 12 in.
very thin, 1/2 - 2 in. thick, 12 - 36 in.

massive, more than 36 in,
The palynolcgical samples were colilecred from the finer grained

clastics (shale, claystone, and siltstcmne) that commonly form the flcor,

(3]



e hiabi b ey =T T

partings, or the roof of coal beds (pl. 1). Efforts were made to get
relatively fresh samples uncontaminated by pollen and spores from
modern vegetation. The samples were placed in plastic bags that were
closed with tie wires and then placed in tagged cloth bags.

The palynological samples were treated with acids to remove
minerals and concentrate acid-resistant organic-walled microfossils
(palynomorphs). WNearly all samples had numerous to abundant palynonorphs,
chiefly spores and pollen, and these were gemerally well preserved.
Organic residues from the samples were mounted on slides and examined
qualitatively to determine the stratigraphic succession of paly-
nomorphs. The taxa found in this study are listed in tables l-4.

. _ Tertiary Rocks

The name "Kenai' has been applied to the Tertiary coal-bearing
rocks along the northwest shore of Kachemak Bav since the early work
of Dall and Harris (1892). The Kenai Formation was mapped and
described by Barnes and Cobb (1959) in a study of the geology and
coal resources of :he Homer district, and their report was used
extensively during field work for the present report. Plant fossils
in the Kenai were studied by Wolfe, Hopkins, and Lecpold (1966),
who proposed three new provincial time-stratigraphic units -~ the
Seldovian, Homerian, and Clamgulchian Stages -- for much of the
Kenai Formation exposed in the Cock Inlet region.

Drilling by the petroieum industry since 1957 showed the thick=-
ness of the Kenai Formation greatly exceeds the total thickness of

surface exposures. As pointed out by Calderwood and Fackler
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(1972, p. 741), the name "Kenai Formation" is inadequate to describe the
gross sequence cof Tertiary rocks, and accordingly, they formally
proposed: (1) the Kenai Formation be elevated to Kenai Group and
(2) this group be divided into five formations named, in upward order,
the Weét Foreland Formation, Hemlock Conglomerate, Tyonek Formation,
Beluga Formaticn, and Sterling Formation. This-stratigraphic nomen-
clature is widely acceptad 5y geologists working with the subsurface
stratigraphy in the Cook Inlet basin, and it is used in this report.

All formations of the Xenai Group have subsurface type sections,
and it is generally difficult to trace these units to surface
exposures, In the Homer area Kenai rocks of the Homerian Stage
(Wolfe and others, 1965) were correlated with part of the Beluga Formation
by Calderwood and Fackler (1972: p. 748). These writers (p. 751) stated
that parts of the Sterling Formation crop out along the westerm
margin of the Kenai Peninsula where Wolfe, Hopkins, and Leopcld
(1966, p. A20) designated the tvpe section for the Clamgulchian
Stage, According to an isopach uap by Hartman, Pessel, and McGee (1972),
the Sterling is absent in six wells (Jos. 1, 2, 7, 8, 9, 10, pl. 1)
located in the southern part of the Kenai Lowland; in these wells the

voungest Kenai

03]

trata were assigned to the Beluga Formation,
Exposures <f the Beluga and Sterling Formations iu the southern part

of the Lowland are mapped in a general wayv by Kirschmner and Lyon

(1973, fig, il).



Kenai Group
The Kenai Group exposed in the Homer area consists of nommarine
moderately well indurated clastic rocks that are assigned to the
Beluga and Sterling Formations. This subdivision is based on lith-
ology, subsurface stratigraphy, rpalynology, and heavy-mineral studv.
The approximate areal extent of these formaticns in the southern

part of the Kenai Lowland (south and east of Anchor River) is shown

on the location map on plate 1. The location of the contact between
the Beluga and Sterling, not'mapped in the field, is sketched using

the measurements of structural attitude shown on the zeolegic map

by Barnes and Cobb {1952, pl. 18) and cthe estimated saltitude of the

contact below measured section 5.

The total thickness gf the exposed Beluga and Sterling Forma-
tions is estimated at 6,100 feet; Barmes and Cobb (1959, p. 225)
estimated the chickness at 5,000 feet or more. The thickness is
difficult to determine because a lack of marker beds makes
correlations only approximate across large covered areas and also
across two concealed or inferred faults of unknown displacement
(location map, nil. 1). In the southern part of the Kenai Lowland,
the greatest thickness of the combined Beluga and Sterling, including
Quaternary strata if present, is 6,240 feet in well 5 (location map,
pl. 1), according to Hartman, Pessel, and Mc Gee (1972).

For ease of descripction, measured secticns la through 5 are

designated the Homer Section, and measured sections L1 through L18

plus 6 through 12 are designated the Kachemak Section (pl. 1).

10



Both sections extend over considerable distances, and as described
below, the rocks are broken by numerous faults, A major concealed

fault probablyv separates the Homer and Kachemak Sections.,

Beluga Formation

At the south end of the Kenai Lowland, the Beluga Formation
crops out in the sea cliffs northwest of Homer, along the Homer
Escarpment, and in the sea cliffs on the north side of upper Kachemak
Bay. The base of the formation is not exposed. The total thickness
of the expcsed beds, 3,080 feet, is only approximate because of
difficulties in correlating beds across covered areas., In the
southern part of the Lowland (location map, pil., 1), the thickness
of the Beluga is as much as 3,590 Zeet in well 4 (Hartman and others,
1972). The continﬁity of the fcrmation in the Homer Section probably
is broien by a concezled fault at the nouth of Diamond Creek, and the
lower and upper parts are described separately,

Lower part of Belugz rformation. -- The lowermost part of the Homer

Section includes the oldest rocks of the Beluga Formation. This
seacliff exposure, measured sectiocn la (nl. 1), extends from a point
about 0.7 mile southeast of the mouth of Travers Creek (Mutnaia
Gulich) southeastward to Diamond Creek. The strata lie in che

lower part of the tvpe section cof the Homerian Stage as defined by
Wolfe, Hopkins, and Leopold (1964, p. Al7). Rccks of this stage

are at least partly late Miocene in age, but the voungest part may

be of early Pliocene age (Wclfe and others, 1965, p. AZ0).

11



Rocks in measured section la generally show a gentle apparent
dip to the southeast, althcugh beds in the middle part appear nearly
flat lying. The total thickness is about 865 feet, but some beds
may be missing as a result of faulting. Rocks of section la are
bounded on the northwest by a fault zone about 200-300 yards wide.

On the southeast side, sections la and 1lb probably are separated by
a fault that is concealed by colluvial and alluvial deposits at

the mouth of Diamond Creek. Rocks in the lower and middle parts

of section la probably are cut by a few faults of apparently small
displacament, but these are generally concealed by Pleistocene
deposicts,

The Beluga Formation in secticn la consists of sandstoﬁe inter-~
bedded with siltstone, shale, and coal. These rocks, except for the
coal, are mostly medium gray and partly iron stained. Bedding in
the finer clastics is cémmonly obscure. The sandstone is dominantly
very fine to fine grained, silty, and clayevy. A few sandstcne bodies
are friable. Basal parts of some sandstone units are medium to coarse
grained and locallv pebbly. These units, probably channel deposits,
generally have sharp bases, shcw cross bedding, and become finer
grained and increasingly silty upward. Calcite locally cements
parts of many sandscone bcdies into hard concretionary forms.

Some sandstone beds include scattered coal fragments and stringers,
The siltstone varies from saandy to clayey, and locally it is partly
limy and concretionarv, Some thin siltstone beds, commonly partings in

coal beds, are brown cr brownish gray and contain clear angular

12
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sandsize fragments of feldspar. These fragments appear relatively
unweathered and probably are of pyroclastic origin. The shale and
claystone are silty to sandy and, for the most part, are pocrly
bedded or ncnbedded. Dark-gray to black carbonaceous shale occurs
in many thin beds that generally lie in close proximity to coal
beds. The carbonacecus shale is fissile to platy bedded, and it
commonly-includes very thin coal stringers., Ircnstone occurs mainly
as nodules, as much as 0.6 foot thick, in fairly regular courses;
the ircnstone is found chiefly in gray shale and siltstone.

Coal beds are abundant in the 3eluga Formation in section la,
and several are 3 to 5 feet thick. The coal is well indurated and
commonly weathers blccky. It is more resistant to weathering- than
most of the other rocks, and it forms ledges and waterfalls at many
places along the sesacliffs. The cclor is mostly dull black, but
brignt bands are fairly common in fresh exposures. Small fragments
of amber are scattered in numerous coal beds in the lower half of
section la but were noted in only one bed in the upper half. Almost
all the thicker coals include one or more partings of clastic rock.
Many of the partings ccntain crystal fragments of probable pyro-
clastic'origin.

Fossils in the rocks of section la consist entirely of plant
fragments and palvnomorphs. The fragments vary considerably in size
and are more commonly present in shale, siltstone, and ircnstone.
Plant fragments appear to be in growth position in some beds, and

in other beds they are randomly oriented. Leaf impressicns were



found in a sandstone in the lower part of the section and in a
siltstone in the upper part (pl. 1). The siltstone might be the
same bed that was sampled at U.S.G.S. Paleobotany locality 9366
(Wolfe and others, 1966, p. A26), but this cannot be determined,

The pollen assemblage from section la (table 1) appears to be
vounger than pollen assemblages from the Iyonek Formatiocn exposed
near the toe of Capps Glacier and along part of Chuitna River on
the northwest flank of Cook Inlet basin (Adkiscon and others, 1975).
This age relationship is in agreement with studies of the megaflora
in Kenai strata by Wolfe, Hopkins, and Lecpold (1966). These
writers included the rocks in the Capps Glacier-Chuitna River
area in the type section of the Seldovian Stage. Thev determined
that the Seldovian Stage is clder than the Homerian Stage, the type
section of which includes strata of section la., There are similari-
ties between the pollen assemblage from section la and those found
by Newman (written commun,, 1975 and Adkison and Newman, 1973) in
cuttings and cores from the upper part of the Iyonek Formation
(between approximate depths 7,100-8,000 ft.) in the Standard 0il
Co. of Cal. 1 Deep Creek Unit well, located abcut 25 miles north
of Homer.

The heavy-mineral suites in five sandstones from section la
were studied by K. T. Biddle (in preparation). He found the principal
heavy minerals are, in order of decreasing average percent, siderite,

sphene, epidote, garnet, andalusite. According to Kirschner

—
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and Lyon (1973, p. 404),’a predominance of epidote in the heavy
winerals from the Beluga indicates an eastera source area in cthe
Kenai and Chugach Mountains.

As noted above, section la probably is separated from section 1ib
by a normal fault that is concealed at the mouth of Diamond Creek.
Rocks in the uppermost part of section la dip southeast toward
Diamond Creek; beds on the southeast side of the creek, the basal
part of section lb, appear almost flat lying in the seacliff.

The southeast block probably is downthrown, but the amount of dis-
placement is unknowm.

Upper Part of the Beluga Formation - The upper part of the Beluza

Formation in the Homer Section, about 2,215 feset thick, includes

the rocks in sectioms 1lb, 2, 3, and most of section 4., Correlation
of these sections follows Barnes and Cobb (1959, pl. 19). Rocks

in these sections are, for the most part, very similar lithologically
to those in =~ction la, but there are some differences as discussed
below,

The lower part of section 1lb includes a medium=~gray very silty
shale unit, 33 tfset thick, that has a pronounced conchoidal fracture,
This uncommonly thick shale unit, marked at the base by sample
lP-i34 (pl. 1), weathers distinctively because of the conchoidal
fracture. Iron staining is generally abundant on joints and fractures.
The lower part of the shale contains scattered fine to coarse sand
grains and granules. A sample of the shale was examined by G. W.

Andrews, U.S. Geological Survey (written commun., 1974). He found



common to abundant diatom debkris, mestly tco finely broken for mean-
ingful study, but he identified four ncnmarine taxa- Melosira {islandica

ssp. helvetica O. Miller, Coscinodiscus lacustris Grunow?, Melosira

granulata (Ehrenbergz) Ralfs, and Tetracvclus sp.

In the upper part of the Beluga Formaticn (sections 1b-4), coal beds
a foot or more in thickness (including thin partings) are stratigraphi=-
cally much more widely spaced than those in section la. Fragments of
amber were noted only in the Cabin ccal bed in section 3. Grains of
probable pyroélastic crigin seem much less common in the partings of
coal beds, although the breownish-gray color of some partings suggests
pyroclastic material may be included. Leaf impressions and large coali-
fied wood fragments, includihg flattened logs, are more numerous in the
upper part of the formation. At least 11 beds in the middle and upper
parts of section 3 contain leaf impressicns (pl. 1).

Beds of friable sandstone are more common in the upper part of the
Beluga Formation, and the sandstone is generally less clayey than that
in section la., Thin limy concretiomary zcones in the sandstone and
siltstone are almost as numerous in section 1lb as in la. Limy zones are
scarce in section 3, and none were seen in section 4,

The upper part of the Beluga Formation in the Homer Section,
described above, cannot be traced directly to exposures in the seacliffs
of the Kachemak Section, Quaternary deposits cover the formation in a
northeast-trending lowland band, ahcut a mile wide, that separates the
Homer Escarpment from the seaciiffis of the Kachemak Section (Barnes and

Cobb, 1959, pl., 18). 1In additicn, a major concealed fault probably passes

16



northeastward through this covered area (Beikman, 1974). The fault prob-
ably passes between two wells in T. 4 S., Rs, 11 and 12 W. ( wells 5

and 6, location map, pi. 1). Well logs indicare the northwest side is
downthrown or, if there is little cr no displacement on the fault, the
pre-Tertiary érosion surface dips rather steeply toward the northwest.
Near the Homer Escarpment, the displacement of the near-surface rocks
along the fault is unknown.

Rocks of the upper part of tne Beluga Formation in the Homer Section
are tentatively correlated with generally similar strata in the Kachemak
Section (pl. 1). The correlation is based primarily on rough similarities
in the sequence of pollen taxa (tables 2, 3). Some taxa occur rather con-
sistently in the sections, but many others occur erratically, The lowest
stratigraphic occurrence of a few taxa in the exposed rocks are indicated
on plate 1, These limits are only approximate and are not necessarily
applicable to the entire Kemai Group.

In the Kachemak Section located in the seacliffs northeast of Hcmer,
the Beluga Formation includes rocks in measured sections L18-L3, L1-L3,
and parts of L4 and L5 (pl. 1). Cecrrelation of these sections follcws
Barnes and Cobb (1959); they measured additional strata below section L18.
The rocks are mostly well exposed, have a low generally north dip, and are
broken by numercus normal faults with displacements as much as 77 feet
(Barnes and Cobb, 1959, pl. 18, p. 228). J. A. Wolfe (1975, oral commun.)
assigns the lower and middle parts of these beds to the Hemerian Stage

and the upper part (above coal bed B) tc the Clamgulchian Stage.
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The Beluga Formation in the Kachemak Section conrsists of sandstone,
claystone (mostly termed "shale” in preceding description), siltstone,
shaie, and many ccal beds. The thickness of the described beds is about
1,325 feet., As illustrated by Barmes and Cobb (1959, pl. 19), -strati-
graphically lower rocks are present southwest of section L18, but time
was insufficient to study them. The clastic rocks are chiefly mediu
gray to medium dark gray, and bedding of the finer clastics is generally
obscure or poorly developed, Most sandstone is thick to massive bedded,
soft, very fine to fine grained, silty, and clayey. Much of the sand-
stone is friable. Numerous sandstone budies may be channel deposits;
these seem more abundant in the lower half of the exposures. The channel
deposits are generally similar to those described above. One sandstone
in the lower part (section L17) contained pebbles and scattered cobbles.
Claystone in the Reluga is generally silty, and the siltstone is mostly
clayey. The distinctive conchoidal-weathering shale, with included

iatom debris, in the lower part of section 1b was not recognized in the
seacliff exposures northeast of Homer. The tentative palynological
correlations suggest that, if this shale is present in the Kachemak Section,
it lies a few hundred feet below sea level, Limy concretionary bodies

are found in siltstone, sandstcne, and claystone; these bodies zare more
common between coal beds A and D. Thin beds of carbonaceous or coaly shale
are generally associated with ccal beds. Although the formation includes
many coal beds, the thicker beds are restricted to the upper half of the

rocks studied for this report. No amber fragments were ncted in the coal,
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Partings of clastic rock are present in most of thicker coal beds;

grains of probable pyroclastic origin seemingly

1)
[
(17

rare in the partings
or in cther beds.,

The only fecssils fcund in the Beluga Formation in sections L18-L5
consist of carbcnaceocus plant fragments and palvnomorphs. In these sec-
tions, the palvnomorph taxa (table 3) occur much more erratically than in

sections of rhe Beluga described above, and the average number of taxa

h

per sample is considerably less than for other large parts of the Kenai

N

strata described in this report., o

’_.A

[%)

eaf impressions were noted, and large

woody carbenaceous plant fragments are

"

2r2.

-
7

The top of the Beluga Fermatisn in section L3 (pi. 1) is tentatively
nlaced at the base of a thick sandstone unit that probably is a channel
deposit. The position of this contact is breadly determined by an upward
change in the heavy-mineral suites as generally outlined by Kirschner
and Lyon (1973, p. 404). According to K. T. Biddle (in preparaticnj,
the heavy minerals from a sandstone near the middle of section L3 comsist
mainly of epidcte and small amounts of zircon, garnet, sphene, and several
other minerals. Biddle found the heavy-mineral suite from the basal sand~-
stone of the Sterling Formation (section L3) is dominated by hypersthene
and hornblende. The tep of the Beluga in section L4, about 2.4 miles to
the gouthwest, is placed at the.base of a sandstone and siltstone sequence
about 12 feet thick.

In the Homer Section (section 4, pl, 1), the top of the Beluga
Formation is tentatively placed at the base of a thick sandstone

unit that appears to be a channel Jeposit. he contact, probably a minor
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local disconformity, is determined in general accordance with the paly-
nological correlations., The top of the Beluga in the Homer Section is

not marked by the change in heavy minerazls found in the Kachemak Section,

h

The study by Biddle (in preparaticn) showed that the upward change from
a suite dominated by epidote to one composed mainly of hypersthene and

hornblende occurs at a lower stratigraphic pcsiticn in the lower-middle

part of secticn 1lb., The lack of parallelism between the tentative pzly-

117
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nological correlations and the heavy-mineral correlation cannot be explain
with the available data, The heatvy-mineral samples in the Hemer and
Kachemak Sections are, for the most part, rather widely spaced stratci=-
graphically, Study of additional samples might indicate the change in
heavy~mineral suites occcurs at a different stratigraphic position in
either or both sectiecns., Also, an interfingering relationship, wherein
the contact between the suites rises stratigraphically northeastward,
aight be interpreted from additional study.,
Sterling Formation

The Sterling Formation of the Kachemak Section crops out in the
seacliffs in the upper (northeastern) part c<f Yachemak Bay and in the
valley walls of several streams that Zlow generallr southward iato
the bay. In this area Wolfe, Hopkins, and Leopzid (1966, p. A20, AZ1)
designated a reference section for the Clamgulchian Stage and explained
the evidence iﬁdicative of a Pliocene age for this stage. In the Hemer
Section the lower part of the fcrmation is alsoc exposed in the upper varts
of several canyons cut into the Homer Escarpment. Rocks of the Sterling

Formation of both sections generally dip northwest at about 3°-5°.
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The youngest beds are unconformably overlain by Plesistocene deposits about
1.2 mi. south of Caribcu Lake (location map, pl. 1),

Rocks ¢f the Sterling Formaticn measured in the Kachemak Section
are traceable for considerzblie distances along parts of the valley walls
of Swift, Mcose, aad Fox (Creeks, but extensive covered areas, especially
between the lower parts of these streams, prevent direct tracing of beds
from one drainage to another, An exposure including both ccal beds M
and N (sections L6, 12) was not found. The interval between these coal
beds was rougzhly calculated at 500-800 feet, but it might be somewhat
greater.

The rocks exposed in the upper half of Swift Creek (sections 12,
11, §) are tentatively correlated with those on Fox C;eek (section 8)
about 2,5 miles to the northeast and approximately along regional strike.

The correlations are based mainly on the presence and relative position

of several fairly thick coal beds, especially beds 0, P, 2, S, and T,

<

and to scme extent on general 1lithologic similarities of the other rocks.
No distinctive marker beds were found in this part of the Sterling
Formaticn.

On Fox Creek the uppermost coal unit at section 8 (same as locality
172 of Barnas and Cobbk, 1939, =ls. 18, 19) was traced northeastward to
section 9 by walking the line of outcrop. This work shcwed the coal
unit correlates with two ccal beds, each 2 feet thick, that lie in the
interval 59-28 Ieet below the top of localitv 173 cf Barnmes and Ccbdb

(1959, pls. 18, 13). TFrom section 9 a distinctive thin bed of tuff was

similarly traced nertheastward to section 10 where the bed locally thickens
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to 5.5 feet. A short distance upstream from this location, the norcthwesc-
dipping tuff bed is covered by alluvium in the pnarrcw valley of Fox Creek,

Correlaticn between sections 10 and 7 (pl. 1) is based meinly cn i very

m

impure coal bed, zbout a foot thick, and partly on the stratigraphic

position cf the cozl in relation tc the tuif bed in the bottom of the valley,

The Ste

3}

ling Fermarion consists mainly of sandstore and siltstone,

but it inciudes shale, clavstcne, znd many coal beds (pl. 1), The total

N

thickness approximates 3,000 feet, Zucept for che upper part (section 73,

~

rocks ot the Sterling closelyv resemble thecse of the Beluga., The dominant

1]

color is meaium zray, although lizhter and darker shades of gray are
fairly common,., lany beds in the upper 3500 feet are mediug dark bluish
gray. Iroastaining is widespread. i

The sandstone is chiefly platy to very thin tedded, ﬁartly cross

bedded, friable, very fine to fine grained, sility, and partly clayey.

In the upper part of the formaciecn (sections 9, 10, 7), much of the sand-
stone is cobscurely bedded, cross bedding is less common, and beds of fine-
to coarse-grained sandstone arz more numerous. Many of the sandstone
bodies prcbably are channel deposits; good examples include the basal
sandstones of the Sterling in sections 4 and L5. The siltstone is

cbscurely bedded to platy bedded, gzenerally clavey, and partly sandy.

7

Much of the shale znd claystone are also cbscurely bedded to pcor platy
btedded and silty, Thin beds of dark-gray teo black carbonaceous shale
enerally occur close to or within coal beds., Ironstone ncdules are

found in many bads of the clastic rocks. The lower part of the formatiocn,



nearly 5S00 feet thick, includes several thin limy concretiocnary zones in
beds of siltstone or shale. A thin limy siltstone bed occurs about 250
feet below the top cf the Sterling.

n the

-

orporated in many of the strata

)Jq
[=]
g

Pyroclastic detritus is

.

middle and cpper parts of the Sterling Formation. The detritus, generalily

of sand size or smaller, includes crystal fragments of plagicclase,

<

devictrified pumice and glass (?), volcanic ash, and tuff., At least one
thin tuff Lea in the upper part is a gooed marker bed locally. 1t was
used to correlate secticns 9 and 10 (pl. 1j.

Coal in the Sterling Formation, except for the upper part, closely

resembles that in the upper part cf the 3elnga, Numerous coal beds

80
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locally are 3 to 5.5 feet thick, including parctings. The upper ee

(]

of the Sterling includes only a few impure coal beds that, with partings,
are as much as 1,1 feet thick. Coal in the formation is hard, touzii, and
more resistant to weathering than the other rocks. At manv places the
thicker ccals support waterfalls. Many beds weather platy and show woody
textures. Flattened coalified logs are sbundant, and stumps are present
in some beds, Parts of many coal beds appear beny, impure, or shaly.
No amber fragments were found. Partings cf shale or siltstone are
commen, and many of the partings contain fragments cf probable pyro-
clastic origin.

Fossils in the Steriing Formaticn include leaf impressions, other

carbenaceous pla ments of widely varying size, and palyncmorphs.
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The leaf impressions were fcund in a relatively few beds near tne base

(secticns 4, 3) and in the upper part (sections 6, 8, 7). Plant fragments



are generally present in the shale and siltstone and are found in much

-
L

of the sandsrone. n scme beds the fragments appear to be in growth
position, and in ocher beds the orientation appears random, The
palynomerph taxa are listed in tables 2-4, Many of the taxa occur

erratically in the Sterling. The few specimens of Carrya (?) i

section 4 may be redeposited, and the specimens of Ilex, Carva, and

Tilia in sections 12, 11, and 6 probably are redeposited. The

assemblage in secticns 12~7 appears to be an upward continuation of the
assemblages in sections 1b-5 and L18-L6.
Stratigraphic sections

Detailed descriptio of the Beluga and Sterling Formations of th

W

Kenai Group are given starting on page 27. These are primarily field
descripticns supplemented by brief micrescopic study of representative
‘l

samples., In the descriptions, the palynological sample numbers immedi-

ately follow the rock type that was sampled,

o
&~
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Measured section la

Location: Sea-cliff and hillside exposures aicng shore of Kachemak
Bay from mouth of Diamond Cresk, SW corner SE 1/4 14 1/4 sec. 8,
T.6 S., R. 14 W., northwes~uavi to a noint about 0.7 mile 36Uth-
east of mouth of Travers Creex (Mutnata Gulich), {4 1/4 SE /4 1}
1/4 sec. 27, T. 5 S., R. 15 W., Seldovia C-5 quadrancle. This
measured section inciudes localities 77-87 of Barnes zand Cobb
(1959, pl1. 18).

Note: Measured section la probably is separated from section 1b by a

fault of unknown but possiply large displacement.

Feet
Tertiary rocks -- Kenai Group, Beluga Formation (lower part)

Shale, dark-gray, fissile, carbonacecus; 2bundant plant
fragments; ucper contact mostly coverea by slumped
materigl =e=mmmccmm e e e 0.5+

Coal, bony in Tower half; blocky- and platy-weathering
in upper haifec-cccemm e e 1.

Siltstone, medium-gray, hard, touch, not limy, clayey;
upper 1 ft. concrationary and iron-stained with
abundant piant fragments; poorly &XpCsed=--====m=mmemaee-- 5.

Coal, bony; inciudes near middle a 0.2-ft. parting of
medium-brown pyroclastic(?) siitstone with abun-
dant carbonaceous 1aminationS====-m-ceecasccaccmceaemeaee g.o6

Siltstone and interbeddsd shaie; siltstone, medium-
gray, partly ircn-stained, siasby- to uneven-
weathering, obscurely beaced, clavey; no piant
fragments sean; includes a 0.5-ft. sad of medium-
gray iron-stainad fine-grained suoangular sandstone
about 4.5 ft. above base; unit becomes less clayey
in upper 3 ff.,-==seccccmmc e cc e e 10.3

Coal, bony; includes black to dark-brownisn-gr:
naceous srale; upper 9.3 ft. mainiy carbor

373

Siltstone and interbeddsd sandstone; siltstone, medium-
gray, iron-stairzd, clayey; abuncant niant fragments;
becomes sandy aoove lower 1 ft.; includes limy con-
cretions up to 1 ft. thick; a 1.5-ft. medium-gray fine-
grained sandstone bed 5.6 ft. above base; lower contact
gradational===-=c=cmemm e e 8.3



Shale, dark-gray, fissile, carbonaceous--=-=-ceccmccccacuaaa 0.3

Shaie, medium-brown tc dark-brcwnish-gray, sandy; abun-
dant coaly plant fragments; pyrcciastic{?) feldspar
grainS===mmemc e m e c e cm e m e 0.3

Coal, bony; interbadded with black carbonaceous snhaie;
includes a carbonaceous shaie bed at Dasg-===cemcecccccuas 0.4

Shale, medium-gray, nacklv-weathering (small pnieces)
obscurely peddsd, s1ity; no ciant fragments; lower
contact gradationai-=~-=-m-ccmemorcrcrcm e cccm e 0.8

Sandstone, reaium-gray, slabby-weatnering, cbscurely
bedded, fine-grainea, sudanguiar: no plant frag-
ments; iower contact fairly sharp--—-==-=-=-=cemeceoc—c-a- 2.2

Snale, medium-gray, sligntly iron-stained, slabby- to un-
even-weatnering, ooscurely bedded; carbonaceous woody
fragments--cmeemmcm e c e c e m e e 3.

Ironstone, iight-brownish-gray, nodular; abundant plant
fragments--=-===ceccmmcc e c e m e e 0.3

Shale, dark-brownish-gray, sandy, carbonacecus; abundant
laminations of bony CoQl======memcmcccm e 0.4

Sandstone, iredium-gray, slabby-weathering, very fine
grained, subangular, siity, clayay; includes an iron-
rich zone 1 ft. below top--==-acccccmcmmmcmcccccccccaea- 2.7

Siltstone, medium-gray, partly iron-stained, hackiy-
weathering, soft, very cliayey; no plant fragments
seen; contains interbeds of silty shale; includes a
0.1-ft. bed of pony ccai witn abundant wocay structure
about 2 ft. below {Op===-m-m-ccomcncccnnaa- e L L L LT 6.

Coal, platy-weathering; interbedded with dark-brownish-
gray carbonaceous shaie and bony coal----caccscmccancanaa- 0.4

Shale, medium-gray, hackly-weathering, silty in part;
breaks to smail piaces==---meccmccccccmrcancncaa- —mm——— 0.5

Siltstone, medium-qgrav, slabby-weathering, thin-bedded,
cross-pedded, ciayey; icwer contact gradationgl-=-====---- 4,

Shale, medium-gray, partly slacbv-wueathering, thin-bedded,

silty in part; includes a few thin carponacesus lami-
nations and some plant fragmentS--=e=coceccccmcacaccaaan- 5.

28



Shale, dark-brownish-gray, platy-weathering; abundant
plant fragments; interbedded with thin bony coal
Stringers---=e---csccmmm e e —m———m—m—— 0.3

Sandstone, medium-gray, slabby-weathering, obscurely
bedded, fine- to medium-grained, sutangular, clayey;
no plant fragments; grades upward to medium-gray
sandy siltstone and silty snale in upper 1.5 ft,-==-=---- 4,

Coal, bony in basal 0.5 ft. and upper 0.4 ft., includes a
0.3-ft. medium-gray shale oarting 0.3 ft. above base;
a 0.65-0.9-7t. med1um-3ray shale pa Tmg 1.1 ft.
above base; a 0.1-ft. deepliy weatnered brown shaie
parting 0.4 ft. Selow top; some very thin denticular
~a

\;v'

medium-b rown pyrociastic(?) partings near middle---~----- 2.5
Shale, dark-gray, partly iron-staired, hackly-weatharing;

basal 0.5 ft. asecly weatnered; 21ant frigranis

common; includes carbonecsous and coaiy strin;Ers;

a 1-ft. medium-gray very fine grained sanastone ped

1 ft. above base====mecmemmee e e 3.1
Coal, very bony, platy-weathering===---=-cecomcmcccmcccnccnaa- 0.25
Shale, medium-gray, deeply weathered---e--ccmaccmcommccanua- 0.5

Coal, blocky, very pcny in basal 0.2 f£.; includes a ien-
ticular 0.1-ft. narting of medium-brown siitstone
1.1 ft. above Sase and 2 similar lenticular partings
in upper 0.5 ft.-=e-=e-memeccmmcnc e cm e 2.4

Siitstone, medium-gray, light-gray hackly- to uneven-
weathering, obscurely bedded, clayey; many carbo-
naceous plant fragments; lower contact probably
gradationaj-~=sm=emecmme e e e e 4.2

Sandstone, medium-gray, partly iron-stained, thin-slabby-
weathering, cobscurely becded, vary friable, medium-
grained, scattered coarse grains, subanquiar, siightly
clayey; beccmes very fine grainsd and clasey in upper

3 ft. ---------------------------------------------- ]20
Coal, bony; includes a 0.1-ft. parting of medium-brown

deeply weatherad siltstone-~====cececcccmmcmma e ceneeeee 1.1
Shale (1P-172}*, madium-gray; includes scattered 2arbo-

nacecus stringers, olant fragments and coal sirincers;

contains larce coalified woed fraaments at an angle

to bedding--=-=mmcm e e e e 2.7

*Palynological sample



Coal, bony--------- Rt R e P et --- 0.05

Shale, medium-gray, nackly-weathering, silty; some plant

fragments; siignt green tint near top==--=v-cc-e---- ---=- 0.6
Sandstone, mediu n-gray, locally iron-stainea, fine-grained

subancular, cliay3y; iocaily inclulses nard probabiy

iron-rich concreticnary bodies up to 0.5 ft. thick;

lower contact sharp----- mmm—————— e L L DL LT P

Siltstone, mecium-gray, hackly- to sub-platy-weat Hering,
obscureiy nteddad, Cizyay; Tew carbonacenus plant
i fes ¢ Tringers c¢f dark-aray

fragments; includes tain s

carbonacecus snale near niddie and top; ‘ower con-

tact sharp; unit poorly exdgseg--=-=-=mccemeeann ——————- -- 4.5
Shale, brownish-gray, pocr platy-bedded, slightlv silty;

some cartonaceous piant fragrents; top 0.1 ft.bone

coal--=-==e-- ———————— e mmeee—aan L TP R E L PP R 9.7

Siltstone, dark-orownish-gray, finely sandy, clayey,
pyroclast1C\°) grains; includes a few thin coal
Stringers-cececemrme e e e —————— m——mmm e --- 0.4

Coal, bony------- ——ee- SREEEPEE e R E PP LR e - 1.4

Sandastone, medium-gray, nartly iron-stained, cbscurely
bedded, fine-graineag, ;uaanguTar, ciayey; lower
contact Sharp=--=====ceccmem e c e ccce e -—-- 1.7

Shale, medium-gray, ocbscurely bedded, silty; includes
at base a J.1-ft. dark-brownisn-gray siltstone with
carbonaceous fragments; at 0.5 ft. above base a 0.05-
ft. black carbonaceous snaie; at 0.8 ft. above base
a 0.3-ft. ironstone bed with commcn piant fragments~=----- 3.4

Sandstone, medium-gray, locaily ircon-stained in lower 12 ft.,
thin-slabby-weatnhering, cbscurely bedded at base, very
friabie, mecdium- to very coarse grained (basai 0.3 ft.)
grading ucwarda to fine-crained ne:zr too, SJpaﬂ '7ar to
subrounded, ciayey; inciudes
stained p|a\y-~uau aring si.
zone 3.8 ft. zoove pasey 3
siltstone 1enses or beds 3 <. t
a concretionary 1iny cross-badded ironstone-n2aring
zone 12-16 ft. above base;, domlnan 1y well sorted
and even textured near top---=-- mmmmmeoas ————————e- ——————

CEGS 1n a J “
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Siltstone, medium-gray, ircon-stained, Taminated to thin-
bedded, very finely sandy, cliayey; few plant frag-

Shale, medium- o dark-gray, deeply weathered; abundant
plant fragments~====--- S L E L —————- —————e—e mmmmeea= 0.4

Ironstone, medium-gray, iron-stained, nodular-weathering;
abundant piant fragmentS----s-m=cecenoccana- smemmme————— 8.2

laystone, lignt-brcwn, shard-like-weathering, obscurely
bedded; piastic when wet; distinctive------- e 0.3

Coal, blocky; includes at least 3 darx-brownish-gray
iron-stained pyroclastic{?) siltstone partings up
to 0.15 ft. thick====ccmmmmmcmmmcmmcec e i 2.5

silty: some carbonaceous plant rragments; inciuge
a 0.1-ft. black carocraceous sna:e Dea absut 2.5
ft. above base; 2 3.7-ft. ped o7 medium-gray fine-
grained sandstone aocut 2.9 ft. atove base; at 4.8
ft. above base a 0.2-7t. bed of medium-gray silt-
stone overlain by 0.3 ft. of black carbcnaceous
shale and bony coaiy about 0.8-7t. bed of medium-

N -

gray fine-grainea sandstore 0.5 Tt. below top------===--- 9.7

Coal, bony; interbeddsd with carbonacsous shaie; includes
thin brown pyrocliastic siltstone cartings near top------- .3

Siitstone, medium-gray, partly iron-stained, cbscurely
bedded, clayey; common plant rragmentS-------- ——mmm————ee 6.5

Coal, blocky, appears bony in large part; inciudes a 0.25-
ft. parting of brownisn-gray sanay pyroclastic siit-
stone about C.S Tt. above pase; 3 0.25-ft. parting of
dark-gray carbonaceocus shale with coal stringers 1.3
ft. above base; upper part of unit contains 3 medium-
brown lenticular siltstore pnartings up to 0.1 ft.
thick; top C.4 ft. of coal bed vary pony-==-=-mcmccmnuna- 2.8

Sandstone, medium-gray, slabby-weathering, sctscurely
bedded, medium-arained, subiangular, siightiy silty;
becomes siltsicne in top orne-nalf; inciudes ironstonre
concretions up to Q.4 ft. thick in upper part; lcwer
contact snarp--e--=--ccmenana- —mmceeaa- R L PR T L LR 3.



Siltstone, medium-gray, slabby- to uneven-weathering,
thin-bedded, obscureiy cross-badded, ciayey, very
clayey in upper part; faw piant fragments; includes
a 2 ft. medium-gray concreticnary nard limy silt-
stone with abundant plart rem2ins in upper part;
Tower contact gradationai---=-=-e-ememccmmccacme e 3.

Sandstone, medium-gray, slabby-weathering, obscurely
bedded, meaium-grained, subanguiar to subrounced, :
slightly clayey; few carbonaceous piant fragments-------- 8.5

Siltstore, medium-gray, light-gray-weazhering to
horizontal piates up %0 3.1 Ft. trick, laminated,
clayey; no plant fragments Seen-me-cem—mmmcccecmancccaca-- 2.

Shale, dark-brewnish-gray to black, carbonaceous; basal
0.2 ft. mainly dark-brcwnish-gray siitstong--=---=-==o—-- 1.5

Siltstone, medium-gray, partly iigntly iron-stained,
hackly~ to siabby-weatnering, obscurely bedded,
clayey; inciudes at base a mecium-gray nard limy
siltstone congreticn zone, up to 2 rt. thick, with
abundant plant fragments and leaf impressions; 3
beds of medium-gray slabby-weathering very tnin
bedded fine-grained clayey sandstore abcut 1 ft.
thick separated by about 0.3-ft. beds of siltstone;
very small iragnstones in the upper 1 ft. of unit--------- 11.

Shale, iredium-gray, light-brown-weathering, iron-stained,
carbonaceous; abundant plant fragmentS-=--e-cecmcanenaaa-" 0.4

Siltstone, medium-gray, slabby- to irreqular hackly-
weathering, cbscurely bedded, clayey; scattered
small coaly fragments; lower contact gradational---=-=~--- 4.

Sandstone, medium-gray, locaily lightly iron-stained,
siabby-weatnering, obscurely thin-bedaed, very

fine grained, subanguiar, silty, clayey=====eecmcmameaen- 5.
Shale, medium-dark-gray, fissile; abundant ccaly plant

Fragments=mmmmmmm oo e mm e e 0.3
Shale, medium-gray; scattered carbonacecus fragmenis----=-=--=-- 0.7
Coal, bony==-==--ecmcmmmccmmmamaaaen c————— cemmmmmemen————— 0.6

Shale, medium-dark-qray, partly iron-stained, platy- to
flaky-weathering, silty, CarbonaceQus---=====c-eeemccacanx 0.3



Coal, blocky=====memcm e e e 2.5

Shale (1P-94)*, medium-gray. hackly-weatnering, slightly
plastic; some carbonaceous plant fragments-----ecccemaeaana-o 7.8

Coal, platy-weathering, DONy=======e-cecmcc e e ee 0.4

Siltstone, medium-gray, partly ircn-stained, uneven- to
slabby-weathering, obscurely thin-bedded; includes
local concretionary bodies up to 2 ft. tnick; some
interbeds of medium-gray silty shale; upper 1 ft.
harder and more iron-stained than lower part and
contains common coalified plant Tragments-=----—------w--- 6.3

Coal, platy-weathering, bony; interbedded with dark-gray
fissile carbonacecus snale with apundant piant frag-

ments-=w-weeveea- R e L L L L L LR e L 0.5
Siltstone, medium-gray, uneven slabby-weathering, thin-

bedded, soft, very ciayey; plant Tragmeants; lcwer

contact graditional=--ececmcm e e ae e 1.5

Sandstone, medium-gray, slabby-weathering, thin-bedded,
fine-grained, subanguiar, silty, clayey; includes
stringers of carbonaceous materiai; lower contact
gradational---ce=eemmemm e cm e e e 2.2

Siltstone, medium-gray, slabby- to bliocky-weathering,
thin-bedded, soft, very clayey, finely sandy-------=----~ 1.

Siltstone, medium-dark-gray, partly iron-stained, ob-
scurely bedded, sandy, carbonaceous; some plant frag-
ments; includes sandy siltstone concretions-----~==ce-e-- i

Sandstone, medium-gray, slabby-weatnering, massive-
appearing, fine-grained, subanauiar, silty, ciayey;
no plant fragments-===-cemcmmcmcmmmc e e e 3.4

Siltstone, medium-gray, partly iron-stained, hackly-
weathering, wassive-zopearing; includes 0.3-7t. bed
of medium-gray slacby-weathering vine-grained sand-
stone 0.9 ft. above base--==-e-eccmcmcm e 3.5

*Palynological sample 33



Coal, blocky; upper 1 ft. fissile to platy-weathering
and bony; includes 0.2-ft. carbonaceous shale
parting 1 ft. above base; lenticular parting, up to
0.2 ft. thick, of medium-dbrown siltston2 containing
scattered fine-grained sphercids ¢f hvdrous iron
oxide 1.5 ft. below top; lower contact sharp-=-------==--

Sandstone, medium-gray, good slabby-weathering, thin-
bedded, cross-bedded, laminated with carbonaceous
plant material, very fine grained, s3ilty, clayey;
some coaly wood fragments; inciudes at pase con-
creticnary hard limy silistone with many plant

fragments-meem e e e e e e
Siltstone, medium-gray, partly iron-stained, hackly-

to slabby-weathering, obscurely bedded, soft, very

clayey; includes 0.3-7t. bony coal 2 ft. beiow top--=-=--

~

Ccal, blocky- to platy-weathering, dony; includes at 0.3

ft. above case a 0.4-ft. sarting Of medium-gray soft
slightly piastic (when-wet) clayey snale with coaly

wood fragments; at 1.2 ft. above base a 0.7-ft. bed

of medium-cark-gray ftissile carbcnaceous shale with

coal Stringers-=—coecmcm e e

Siltstone, medium-gray, hackly-weathering, obscurely
bedded, soft, clavey;, no piant fragments; includes
ironstone nodules up to 0.3 7t. thick about 1 ft.
below t0p~==mwwmmmm e e

Sandstone, medium-gray, slabby-weathering, cbscurely
bedded, soft to weil indurated, fine- to medium-
grained, subanguiar, silty, clayey; inciudes hard
limy concretions locally in Tower 6 ft.; large coaly
wood fragrments in jcwer 0 fl,imeeemcecmmm e e

Coal, blocky- and olaty-weathering; includes near middle
0.2-ft. parting of medium-darx-gray tissile carbo-
naceous shal= with many piant fragments; near top
0.2-ft. parting of medium-brown fine-aqrained pyro-
clastic sandstone with abundant cecal stringers and
plant fragments--~ememce o e e e ——me—emee

Siltstone, medium-gray, hackly- to slabby-weathering,
obscureiy teddad, clayey; no piant fragmentS----~vw-eem=--

Shale, dark-gray, fissile, carbsnaceous; some large wood
gra; ! , . ‘ g v
plant fragments; includes interbeds of bony coal----e=m=-
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Siltstone, medium-~gray, partly iron-stained, slabby-

Siltstone, madium-gra

weathering very

weathering, very thin bedded, cross-vedded, partly

very finely sandy, clayey; includes at base a 1.5-
ft. concretionary nard iimv 5ilistone with common
plant fragmenfS--=-eeecmmemcm e e e

Y, s]abb:-wca:ﬂpwing very thin
bedded, clayey: interbtedded wiih meaium-gray slabby-
thin pecded cross-cedcad very fine
grained sandstone; includes 3-fr. ced of medium-
gray s'labby-weathering very silty snale at base--~--==---

Sandstecne, redium-aray, siakby-weatnering, tnin-tedded,

cross-bedded, fine-grained, subangutar, siity, clayey;
few coaly wood fragnentS-mwmmecmmecomm e e -—-

Sandstone, ”:dfh"-“rcy, cbscurely bedded, sort, Tine-

grainad, silty, ciayes: becomes medium-gray hackly-
weathering thin-beddad cross-oedded siltstone in
upper halfe-memceccmmmemcccccccnceaeae ————- mmmm e

Shale, medium-gray, hackly-weathering, cbscurely bedded,

very silty; some carconacecus piant fragrents------ee----

Sandstone, m axum-qra/, slabby-weathering, cbscurely

bedded, fine- to medium-grained, subanguiar, silty,

Shale, medium-gray, hackly-weathering, obscurely bedded,

very silty; some carbonaceous plant fragments-----===----

Sandstone, medium-gray, slabby-weathering, cbscurely

bedded, fine- to medium-grained, subangular, silty,

Shale, medium-qray, hackiy-weatnering, cbscurely bedded,

Coal,

very silty; lower 0.4 ft. hard 11:y concretionary snale
with abundant plent fragments; lower contact sharp-------

t.: contains
Z-ft. parting
w2at her1n

blocky, bony at base and in uos
scattered fragrents of arber; i
of medium-dark-gray to brownisn-:
carboracecus silty shale at C.5
ings up to 0.05 ft. tnick of medi “fown Dvrocias+ic
claystone, siltstone, and black LaFDOﬂa”FOJS silty

shale in 0.3-7t. zore 0.8 ft, beiow top; lower

contact sharpe-==scccecmcc e eem
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Sandstone, medium-gray, siabbv-weathering, thin-bedded,

locally prominently cross-bedded, friadble, fine- to
medium-grained, subancular, silty, claysy; near
middle becomes iron-stained, hard, limy, and con-
cretionary (concretions up to 0.8 ft. thick by 2

ft. Tong); lower contact fairly sharp--------=-cecc-uamn
S11tstone medium-gray, partly iron-stained, hackly- to

slaboy-wpa-ner1ug, thin-beddea, clayey; few scattered

large coal fragments randomiy nriented; inciudes 0.2-

ft. bed near top of medium-dark-gray izminated to

fissile carbonaceous shaie with 2bundant smail plant

Coal,

fragments-—eeccmcmem e mmmsmmemmemeo-

platy, bony; upper part becomes medium-cark-gray
platy carbonaceous shaie; Tcwar COntacs wavy==-=-=====---

Shale, medium-dark-gray, partly iron-stained, biocky- to

hackly-weatnering, thin-bedaed, siity; aburdant plant
fragments=-e-=seommmme e e e e e e

Shale, black, carbonaceous; includes bony coal---=--ca-ceueea-

Sandstone, medium-gray, partly iron-stained, siabby-

weathering, cross-pedded, limy, very fine o fine-
grained, siity, cxa/ﬂ/, Hecuu@> more silty and weathers
biocky to hackly with some ircn-3taining in upper 0.8
ft.; includes local concentrations of iarge coaly

plant fragments; interiaminations cf carbonaceous
material in Tower 1 fi.-=-eemememcm e e

Siltstone, medium-gray, light-gray slabby-weathering,

obscurely bedded, subconchoical-fracturing; some
large plant fragments; incluces Tine-grained sand-
stone interpeds 1N UPPEr pPaArle=-===ccccemacccccacaca—no—-

Shale, medium-licht- tc medium-gray (wet), nackly- to

slabby-weathering, obscurﬂ1" thin-becded, rostly

carbonaceous, siichtiy silty: peccres VPFj carbo-
naceous in icwer n2if; includes at base 0.1-7t. bed
of bony coal; at *op 0.2Z5-7t. zcn2 of beny coal and
interbedded carbonaceous cshaie wizh stringers of

4

ca
medium-brown pyrociastic 37itStOng====ccmcmmacmcmmmcccaan

Siltstone, medium-gray, partly iron-staired, ledge-forming

(single tegj, 1imy, clayey; abunaant plant fragments
randomly orweﬁted ----------------------------------------
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Shale, madium-gray, obscurely bedded; includes 0.1-f%,
bed of bony coal or coaly carbonacesus snale 0.4
Ft. belowW £0D======cmommmme e m oo

Sandstone, medium-gray, slabby-weathering, massive-
appearing, grobably thin-pedded, fine-grained (base)
grading upward to very fine grained (top), subdb-
angular, siity, clayey; caroonacecus piant frag-
ments; includes i-ft. bed of medium-gray silty
shale about 3 ft. above base: scatierzd ironstone
concretions up to 0.1 ft. in diameter in middle;
0.5-ft, bed of medium-gray nackly-weathering silty

-

shale 7.5 ft. below top----=-=c=meccmcmmcccccccccccecae

Coal and intercedded shale; coai beds up to 0.7 ft. thick;
shale, medium- to dark-gray, iron-stained, obscurely

‘ced, partly carconacecus; olant fossiis;

ticular carting orf mecium=- to lignt-brown-

weatherina siltstone {oyroclastic?); 0.3-ft. lense

of browrish-grav to medium-gray hard nonlimy iron-

stone with apbunaant plant fTragments 1 ft. below top------

ot
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Sandstone, medium-gray, partly iron-stained, siabby-
weathering, cbscureiy thin-bedded, friable, fine-
grained; becomes very fine grained in upper part;
includes coaly wood fragments in lower part--------------

Coal, blocky; beony in basal 0.3 ft. and 0.2-ft. bed
1.7 ft. zbove base; uprper Z.2 ft. includes inter-
bedded medium-dark- to dark-gray partly carbonaceous
shale, with piant fragments and ccal stringers,
and 4 bony coai beds up to 0.2 ft. thick-=-==cmcccnccaaa-

Sandstore, medium-gray, slabby-weathering, obscurely thin-
bedded and cross-becasd, massive-apeearing, partiy
limy, even-texturad, medium- to very fine grained,
subangular, clayey, siity; becomas finer grained
toward top and grades to sandy clayey siltstone in
top 1 ft.; scattered coal fragrents; abundant carbo-
naceous materiai near middle; includes limy con-

cretions in Tower 3 ft.--=--ccceeee-- mmemeemcmmcmccmemee- 14,2

Shale, medium-dark-gray, platy- to very thin bedded;
basal 0.6 Ft. carbonaceous with bony coal stringers
in upper 0.2 ft.; includes 0.5-ft. ccal bea 1.35 fr.
above base; a limy concretionary siltstone with ,
abundant large piant fragments in upcer 0.8 ft,----=-----



Sandstone, medium-gray, slabby-weathering, thin-bedded,
indistinctly cross-bedded, fine- to very fine grained,
silty, clayey, micaceous; few carbonaceous plant
fragments; grades to medium-gray sandy clayey silt-
stone with weathering cnaracteristics of shale in
Upper 2 ffim-semmccm e e 8.

Siltstone, medium-gray, hackly-weathering, massive-
appearing to obscureiy laminated {mcstly laminated in
basal part), very clayey; grades to medium-gray shale
in upper 3 ft.; includes jight-brownisn-gray ironstone
nodules up to 0.2 ft. in diameter about 4.5 ft. above
base; 0.6-7t. ironstone zone 9.3 ft. beiow top-=--====a-u- 3.8

Sandstone, medium-light-aray, slabby- to massive-weathering,
obscurely thin bedded, fine-grained, silty, ciayey;
grades upward to siltstone; icwer contact sharpe--------- 4.3

Sandstone, ~adium-light gray, light-brownish-aray-
wea*her1”g, thin-peaded, prominently festoon cross-
bedded, friatle to moderately indurated, locally
1imy, medium-grained, iocaily coarsely sanay to peobly,
subangular, silty; contains large coai fragments,
includes common iight-brown to light-olive-brown clay
grains (volcanic?); locally forms limy concretionary
bodies up *to 3.7 x 15 ft.; forms massive rounded

Coal; includes 0.1-ft. parting of brcwnish-black very
carbonaceous shale (almost bone coal) 0.8 ft. above
base; 0.3-7t. parting of brownish-gray siltstone 1.3
ft. above base; 0.2-ft. parting of dark-gray carbo-
naceous shale 0.35 ft. below tep; few bony coal part-
ings up to 0.1 ft. thick-==eeemccmmmeccmcncaaa-o —emmeme— 4.7

Shale (1P-72)*, dark-gray to black, platy-beaded, plastic
when wet in upper 0.2 ft.; some nlant fragments; in-

cludes a 0.1-ft. coal bed 0.3 ft. above base ------------- 0.6
Shale, medium-light- to medium-gray (wet), iacaily iron-

stained, hackiv-weatharing, massive, lccally limy,

silty; few pnlant fragrents: inciudas at top 0.3-ft.

bed of brownish-gray-weathering noauiar siitstone

with abundant plant fracgments==--------e-a- ettt 5.7

*Palynological sample



Cocal, blocky, mostiy brignt; scattered white medium-
grained pyrociastic(?) particies; includes 2
lenticular partings, un to 0.05 ft. thick, of brown
siltstona rear middle; upper contact peoorly exposed;
lower contact coverede----e-=cecmmcccac e eceeaeee 2.3

Note: Beginning at the exposure of the coal described
above, near the center of the SW 1/4 sec. 6, T. 6
S., R. 14 W. and extending northwest for nearly 2
miles, Pleistocene depcsits cover the 5eiuga Formation
discontinuousiy for distances as great as 1/2 mile.
These deposits may conceal a fauit in the Seluga near
the coal exposure described above, but conclusive
proof is jacking. The coal described ocelow is ex-
posed along the beach near the west iine of sec.
36, T. 5S., R. 15 H.

Coal, blocky, bright in part; basal 0.15 ft. dark-brownish-

tstone (1°-58)* with apundant carto-
naceous materiai; inciudes 0.3-7T. parting of cark-

gray to black platy-weathering carbonacecus shale

(1P-68)* 1.5 ft. above Dase; ienticular partings,

up to 0.1 ft. thick, of medium-brown platy-bedded

very fine grained sandstone 1.4 fi{. below top;

upper contact covered by slumpy Pleistocene sedi-

mentSemwwem-meercacreaan" o 4.

Sandstone, medium-gray, slabby- to blocky-weathering,
obscurely thin-bedded, cross-pedded, very fTine to
medium-grained, subanguiar, silty, clavey; becomes
very fine grained and more silty and clayey in upper
half; locally includes 1imy concretions up to 3 x 15

Coal, bony-===ccmmmcm e e e 0.3

Shale, dark-gray to black; abundant carbonaceous wood
fragments----=eememmmn-= . e e ——— 0.6

Coal, woody; interlaminated with black platy-weather-
ing fissile carbonaceous shale=-==-mccccmcamaaua-- ——————— 0.4

Sandstone, medium-gray, slabby-weathering, thin-bedded,
cross-bedded, very fine to fine-grained, subanguiar
to subrounded, siity, clayey; abundant smali carbo-
naceous plant fragmentS--==emcerccmcmmmc e e e e 1.5

Shale, medium-gray, platy-beaded; abundant very thin coaly
wood fragments parailel to bedding======cm-ccmmcmcccnnna-x 0.8

*Palynological sample



Shale, medium-gray, poor slabby-weathering, obscurely
bedded, clayey; abundant coaly plant fragments--==-====--

Shale, dark-gray, rissile, carbonaceous; lower contact
gradational-======cemmme e e e

Coal, mostly biocky; includes few stringers of brown
sandstone up to 0.01 ft. thick---====mecccanaau- ——mm————-

Shale, dark-gray, fissile, carbonaceous; many plant
fragments; includes near middie a 0.4-ft. bed of
brownish-gray concreticnary siltstone with abundant
plant fragments——=m-mo o m e e

Coal, platy at top and base; scattered white medium-
grained pyroclastic(?) particies; includes at 0.6
ft. above base a 0.4-7t. rarting ot medium-brown
very fine grained pyroclastic sandstone interbedded
with many thin coal stringers----cececmccmamcccccccceee

Note: A slump block or channel fill of Pleistocene deposits,
possibiy 3C0 yd. wide, separates the rocks described above
from those described beiow and may conceal a fault.

Coal; includes 1-ft. pnarting of medium-gray to pale-
brown pyroclastic(?) snale about 0.5 ft. above
base; poorly observed--=-eceeccmcm e s about

Sandstone, medium-gray, massive-appearing, mestly fine-
grained, locaily medium-grained and ccarse- to very
coarse grained in basal 1 ft., subangular, silty,
clayey; locally forms 1imy concretions containing
many large woody coal fragmants; includes few carbo-
naceous shale stringers up to 0.1 ft. thick; upper
half becomes medium-gray siabby-weathering massive-
appearing siltstone (1P-83 -- from top 1 ft. of unit)*
with scattered plant fragments---=--ccccmcucacaaa—- about

Coal, blocky; includes several medium-brown fine-grained
pyroclastic sandstene partings, up to 0.1 ft. thick,
in Tower 1.5 ft. and upper 2 ft.; a 0.5-ft. parting
of medium-grained sidarite sphercids, altering to
hydrous iron-oxige,in dark-gray clay matrix at 1.5
ft. above base--e-cmcmmmcm e

Claystone, medium-gray, hackiy-weathering; cbscurely
bedded; scattered plant fragments------—cccmcmccmcamaonaan

*Palynological sample
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Siltstone, medium-gray, thin-bedded; some carbonaceous
plant fragments; lower contact gradational------ mmmmmane ],

Sandstone, medium-gray, slabby-weathering, very thin
bedded, cross-bedded, soft, very fine to fine-grained,
subanguiar, silty, clayey; includes few carbonaceous
faminations=e=eveomececcmmcaacana. e e T 2.

Shale, black, fissile, carbonaceous; includes coal '
Stringers-w=-eececmmcm e e ccc e cc e c e e eean 0.4

Shale, medium-gray, slacby-weathering, very thin bedded;
abundant piant fragments on bedding planes; lcwer
contact somewhat gracational-===--eecvcccmmmaccnnncans --- 2.

Coal, mostly bony; forms beds up to 0.5 ft. thick; con-
tains arber grains; includes numerous partings of
dark-gray to brownish-gray fissile carbonaceous
shale with apundant wcody coa! and smail plant
fragments; a lenticuiar bed (up to 0.7 ft. thick)
of brownisn-gray very fine grained very ciayey
sandstone with carbonaceous piant fragments near
middle of unit; a 0.6-ft. bed of medium-lignt-gray
hackly-weathering shale with scattered plant frag-
ments near top--=---c-=ccecccccaca e cmccc e mcaean e ae s 3.

Shale (1P-59 -~ from top 0.5 ft. of unit)*, medium-gray
to brown, partiy iron-stained, hackly-weathering,
coscurely cedded; brown and carbonaceous at top;
Tower contact gradational===-==cecocoemcmcncamnanccancaa- 0.6

Sandstone, medium-gray, partly iron-stained, slabby-
weathering, obscurely bedded, probably thin bedded,
very fine grained, silty, clayey; no plant fragments

Shale, medium-dark- to dark-gray {wet), carbconaceous;
lower contact gradational--es=--ecccmcmcmcmc e cncnanan 0.3

Shale, medium-gray, locally iron-stained, hackly-
weathering, ocscureiy bedded, silty, sligntiy
plastic (Wet)--mmcmcmcmem e e eem e 1.

Siltstone, medium-light- to medium-gray (wet), slabby-
weathering, obscurely thin-bedded, clayey---=c-emeececeu- 3.

Siltstone, medium-light- to medium-gray (wet}, locally
iron-stained, nackly-weatnering, cbscurely bedded,
clayey; nc carbonaceous fragments seen------e-cecea-a- --- 1.3
*Palynological sample
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Sandstone, medium-gray, hackly- to slabby-weathering,
massive-appearing, probably very thin bedded. very
fine to fine-grained, silty, clayey; few carbonaceous

plant fragments; iower contact gradational------=---=----

Shale, medium-gray, iocally iron-stained (on fractures),

hackly-weatnering, obscurely bedded--~-=-ececccccacacaa-

Coal, fissile, bony; almost a carbonaceous shale; lower

contact gradational--=mecemceccmcmc e e eee

Clay, medium-gray, cbscurely bedded, plastic; small

randomly oriented carbonaceous plant fragments---~------

Sandstone, medium-gray (wet), locally iron-stained, poor
slabby-weatnering, mostly soft, fine-grained, sub-
angular; many piant fragments (probably roots);
iron-stained zone in middle contains concretions up

£0 0.5 ft. thick=-==m====m=m==m=mmccmecmmmme—ommcecmeee

Shale, dark-gray, fissile, carbonaceous; scme woody plant

fragments-==emcmccccc e e e e

Shale, medium-light- to medium-gray (wet), hackly-weather-

ing, obscurely bedded; some carbonaceous fragments------

Sandstone, medium-gray (wet), partly iron-stained, slabby-
weathering, probably thin-bedded, very fine grained,
silty, clayey; some carbonaceous piant fragments;

Tower contact sharp====e=eememcmcccmmr e cm e

Shale, black to brownish-gray, laminated, carbonaceous;
includes ccal stringers; grades in upper part to

blocky bony coal; lower contact gradational-~-=--c-w----

Siltstone, medium-gray (wet), blocky-weathering, locally
obscurely Taminated, soft, clayey; includes biack
coaly shale, 0.1 ft. thick, at 0.5 ft. above base
(probably pinches out laterally); clayey zone at
3.8 ft. above base containing norlimy ironstone

concretions up £o 0.3 ft. thicke==c=ccmmmcmcmcccocanana.

Siltstone, medium-dark-qray, cbscurely bedded, conchoidal-
fracturing, hard, dense, limy, very finely sanay;

few carbonaceous plant fragments--=-e-cecmcccmccnncncaaa-"

42

0.2



Sandstone, medium-gray, obscurely thin-bedded, fine-
grained, very silty, clayey, locally partiy con-
cretionary; interbedded with siitstone and shale;
incluages at base 0.1-ft. bed of black bony carbo-
naceous shale overlain by 2-ft. bed of medium-gray
silty shale; poorly observed-=-==-=mccccmcaccmncnmancana- 12.

Sandstone, medium-gray, slabby-weathering, massive,
fine- to very fine grained, subangular, clayey;
very clayey and hackly-weathering in upper half--ww------ 3.7

Shale, medium- to medium-dark-gray (wet), silty; carbo-
Naceous in upper part---=-e-ececccccccccceann"- mm—mm—————— i.5

Siltstone, medium-gray, siabby-weathering, massive, finely
sandy, clayey; abundant smali carbonacecus tragments
in Jower ] ftieeeeee o c e e 3.2

Coal, blocky; inciudes several stringers of medium-brown
pyroclastic silistone; lateraily unit changes to
medium-dark-gray snaie 1.3 ft. thicke--seeeu--- e Q.7

Shale, dark-gray, carbonaceous; includes bony ccal stringers
in JoWer pari-==-meescm e e e e 0.3

Sandstone, medium- gray, slabby-weathering, massive-
appearing, very Tine to fine-grained, subanguiar,
silty, ciayey; inciudes 1-ft. bed of medium-gray
silty shale at base; scattorad coal stringers and
0.3-ft. ccal lense at 1.5 ft. below top; locally
this unit becomes medium-iight-gray fine- to coarse-
grained subanguiar silty sandstone, at least 8 ft.
thick, and fills a channel cut in the underlying

Coal, blocky, btony in basal 0.2 ft.; some amber blebs;
cut by channeling lTocally---wmeccmcmamocnacnanaax mmem——a 1.7

Sandstone, medium-gray, slabby-weathering, irregular
platy- to thin-bedded, iucaiiy cross-bedded, very
fine to fine-grained, siity, clayey; arades upward
to siltstone in uprer 2 ft.; includes 3.2-0.3-ft.
bed of mediurn-dark-gray claystone at too; large
randemly oriented coal fragments; lower contact
gradational e=ee-cemccmmm e e e m—————— 4.6
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Shaie, medium-dark-gray to black, slabby-weathering,
very thin bedded:; includes carbonaceous fragments
and many thin ccal stringers at base; beccmes black
and carbonaceous near middle; lower contact uneven
and Wavy-====-mecccmc e e e e —— ———me- —-—-- 3.

Coal, blocky; inciudes dark-gray carbonaceous shale part-
ings 0.1 ft. thick at 0.6 ft. above base and 0.4
ft. thick at 1.1 ft. above base; 0.25-ft. lenticular
bed of medium-brown pyroclastic siltstone with many
coal fragments at 2.6 ft. above base--------- mmememmem—ae 4.5

Siltstone and interbedded sandstone; siltstone, medium-
light- to medium-gray (wet), slabby-weathering,
laminated to very thin bedded, cross-bedded (very
small scale), clayey; smail carbonacsous plant
fragments; sandstone, medium-gray (wst), slabby-
weathering, lamirated to very tnin becced, cross-
bedded, very fine grained, siiiy; includes inter-
beds of medium-gray silty shale; numerous coal
stringers in lower 1 ft.; scattered ironstcne con-
cretions up to 0.3 x 0.5 ft. near middle and upper

Coal; includes at base 1.25-ft. blocky coal bed with
common blebs of amber; at least 4 partings of
medjum-dark-gray thin-bedded snzie up to 0.6 ft.
thick (mostlv in upper part); lenses and partings
of medium-dbrown obscurely becded very silty claystone
with numerous ranaomiy oriented coal fragments at
1.25 ft. above base-==-=wcewew-- ——————— e LR LT LT 5.

Sandstone, medium-light- to medium-gray {wet), slabby-
weathering, massive-appearing, probanly very thin
bedded, obscurely thin-bedaed near tcp, fine- to
very fine grained, subancular, silty, clayey; in-
cludes few large contorted iense-shaced coaly
fragments; shaie stringars up to 0.1 ft. thick in
lower part; clayey shale bed, 0.2 ft. thick, at 1.1
ft. above base; lower contact sharp---==-ccacacu--- —————— 4.7

Shale, medium- to medium-dark-gray {wet), massive, silty;
includes J.5-Ft.bed of wedium-gray hard nconcaicareous
siltstone with abundant small carbcnaceous fragments
at 0.9 ft. below top; coal stringers and dark-gray
platy cartonaceous partings in upper 0.9 ft.===-ceceaea-a-

[TV
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Coal, blocky; includes pale-brown to medium-dark-gray
lenticular snale parting, up to G.5 ft. thick, of
pyrociastic origin at 4.9 ft. above base; dark-
gray shale parting 0.2 ft. thick at 0.1 rt. below

Shale, medium-gray, slabby-weathering, abscurely thin
bedded, uneven fracturing, silty; very silty in upper
part; gradas at top to 0.7-ft. bed of brownish-gray
plastic (when wet) claystone {1P-471)* with many
carbonacecus fragments====--ecomemcmcm e e e e e e e

Claystone, medium-gray, hackly-weathering, obscurely
bedded, plastic (when wet), Silty-=-=-=-cmcmcmmmcmcacca

Sandstone, medium-aray, slabby-weathering, massive to
thin-bedded, tight, compact, soft, fine-grained,
subangular to angular, siity, clayey; grades upward
to sandy siltstone (thin Sedded in ucper part);
locally inciudes 1imy concretionary bodies up to
5 X 15 fl.-mmmccmm e e

Note: Northwest of the sandstone described iabove, a slide
area about 100-150 yards wide shows much distorted
and slumpy Beluga rocks. A fault may be conceated
in this area, but no definite evidence was found.

Coal, weathered, bony; includes a few thin ﬁartings of
gray shale; iocaily overlain by Pleistocene de-

Siltstone, medium-gray (wet), massive-appearing, clayey;
interbedded with shale; few carbonraceous Taminations;
few coal beds up to 0.1 ft. thick in Tower 3 ft.--==e--=-

Coal, mostly bony; poorly observed--—-—f ----------------------
Sandstone, medium-light-gray (wet), massive, soft, friable,
fine-grained, subangular, cliayey in top 1 ft.; no
plant fragments; includes thin interbeds of medium-
gray soft very clayey siltston@=-=e-momomamcocconccananne

Shale, medium-gray, plocky-weathering, massive, very
Si]ty ....................................................

Coal, blocky, partly bony==meemeeemcccm e ccc e

Claystone, medium-brown, hackly-weathering, lenticular,
plastic; abundant small plant fragments-=-=--ceecmcecaaa--

*Palynological sample
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Coal, bloCky=====ecmmocmcmm e e cc e e e

Siltstone, medium-brown, platy-bedded, finely sandy;
may be pyroclastic; abundant carbonaceous material
and plant fragments---=--eececmcmcmmcc i mcccacanae

Coal, blocky; some impure bony beds in basal part-------=ce---

Claystona (1P-35)*, medium-gray, hackly- to uneven-weather-
ing, obscurely bedded, silty; smali carbonaceous frag-
ments; includes 0.2~ft. bony coai bed near middle~-------

Coal, bloCcky~====ecmemcm e e ccmcc e e ee

Siltstone, medium-gray to light-greenish-qray, hackly-
to slabby-weathering, thin-bedded, soft, tight, very
clayey; upper 3 ft. incluces large randomiy oriented
plant fragments; partly coveredee=--ccececcmmccmcncncnca

Siltstone and interbedded sandstone; siltstones, medium-
gray, hackly- to slabby-weathering, obscureiy thin-
bedded, tight, compact, clayey; sandstone, medium-
gray, hackly- to slabby-weathering, obscureiy thin-
bedded, tight, ccmpact, fine-grained, siity; unit
contains few carbonaceous fragments; upper 1-2 ft.
locally concretionary; lcwer contact sharp and

Coal, blocky; few amber blebs; includes 0.2-ft. brownish-
gray shale parting (1P-32)* with many carbonaceous
fragments at 0.7 ft. above base; light-brown pyro-
clastic clayey sandstone witn many carbonaceous
plant fragments in several thin partings and ienses
up to 0.2 ft. thick; several thin black carbonaceous
shale partings; partings become more comman in upper
1 ft.; lower contact sharp-=-----ceccccmmmmcc e

Sandstone, medium-gray, locally light-brownish-gray,
slabby-weathering, obscurely bedded, tight, fine-
to very fine grained, subangular, silty, clayey;
includes randomly orijentad thin ccai Stringers and
fragments; Tower contact sharpe-e-=-cmcceccmcccnrcccneana-

Coal, blocky; blebs of amber; includes few light-brown
pyroclastic partings, up to 0.05 ft. thick, be-
coming more numerous in top 0.5 ft.; lower contact
LT L e e D

*Palynological sample
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Shale, medium-gray, hackly- to uneven-weathering, massive,
silty; some ccalified plant fragments; locally be-
comes brownish-gray claystone with common piant frag-
ments--=-----c-cccmccm e cc e ccm e cc e c e crm e as

Note: Northwest of the shale described above, a large
slide area or channel fill of Pleistocene sediments
covers the Beluga Formation. A fault probably cuts
the Beluga on the southeast side of this area, but
the displacement is unknown.

Siltstone, medium-gray, blocky-weathering, massive, not
limy, clayey; no plant fragments; top of unit in-
accessible and covered by Pleistocene sediments;
poorly observed--=-=-eccemcmmmmcmmc e caneeneas estimated

Shale, medium-dark-gray, blocky-weathering, massive, very
siity; incluces 2 biack carbonaceous shale beds
(1ocally becoming bone coal), up to 0.5 ft. thick,
at top and base of unit; pooriy observed-=--=---- estimated

Sandstone, light-gray, partly iron-stained, blocky-
weathering, thin- to medium-bedded, soft, friable,
partly limy, fine- to medium-grained, subangular, silty,
clayey; poorly observed-----ecccccccnmmcncanan- estimated

Sandstone, medium-iight-gray, prominately cross-bedded,
soft, very friable to well indurated, locally partly
limy, fine- to medium-grainea {scme coarse grains),
subangular to subrounded; inciudes scattered pebble-
conglomerate lenses, up to C.7 ft. thick, in bottoms
of festocn cross-bed sets; iimy concretionary bodies
up to 5 x 20 ft.; few lenses and fragments of coal up
to 0.1 ft. thick; includes at base conglomerate
lenses, up to 0.5 ft. thick, of pebbles and weil
rounded cobbles (up to 0.4 ft. in diameter) and lenses,
up to 0.3 ft. thick, of medium-gray locally iron-
stained obscurely bedded shale with carbcnaceous
stringers and a few pebbles; lower contact discon-
formable-==cc-cmccc e et c e

Coai, common bleos of amber; includes 0.25-ft. bed of
medium-dark-gray carpbonaceous sandy siitstone at
1.7 ft. above the base; some thin partings of brown
pyroclastic material-==-cccmmmmmcnmccm e e e
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Sandstone, medium-gray, Dlocxy—wearherxng, obscurely
thin- to platy-beaded, very fine grained, subanguiar,
silty, clayey; incluces J.5-ft. beds of shaie at opase
and top; at 9.8 €t. zbove base a 0.5-ft coa] lense
underlain by a thin bed or claystone {1P-21

Coal, mostly bony; some bright streaks; includes 0.05-
ft. parting of brownish-gray siltstone at 0.15 ft.
above base===-=seeem e e ee 0.6

Shale, medium-dark-gray, nackly-weathering, obscurely
bedded, silty; scme plant fragments; lcwer contact
gradationale-=-=ecmoccmcmamnaaaas e T 1.

-aray, slabby-weathering, obscurely zhin-
a 31ve-anear1ng, cross-bedded, soft, partiy
sltightly limy fine- tc very fire gralved, siity,
clayey, very "dirty", inciuges "wisps" of carbonaceous
material; grades ucward to sandy siity shale; lower
contact gradational--==-=======mecee-cccccmmcmccm e 10.7

Sandstone, medi
bedded, =

uml
S
i
Y

Shale, medium-dark-gray, obscurely bedded, silty; no plant
fragments—eemeeme e e e e e 0.4

Siltstone, medium-gray, obscurely bedded, very limy;
abundant cartconaceous plant fragments; forms singie

bed; lower contact sharp==-===e-eccmmmcmcm e ccmccmmaeeee 1.1
Shale, medium-dark-gray, carbonacegus====-==--e-ecacanaanx ---=- 0.2
Coal, bony====cmmmcmc e m e e e e 0.6

Shale, medium-dark-aray, obscurely bedded; some carbo-
naceous fragmentS~===-=m-=emomoecmem e e mee e 0.6

Coal, mostly bony; few amber blebs; inciudas 0.2-ft.
parting of fine-grained silty carbonaceous sand-
stone-=-=e=-- m————— mmmmmeea—— e e Lt 2.7

Sandstone, medium-gray, cbscureily thin-bedded, soft %o weil
indurated, iocaiiy partly iimy, very fTine to coarse-
grained, subanguiar to subre unded; tocally forms limy
concretions up to 5 x 20 ft.; lower 2 ft. grades to

very silty snale with plant fraguvnts -------------------- 9.5
Shale, medium-dark-3rav, cartoracesus, partly very clayey;

includes C.1-7%. imgure codi ted at Tise and brown

pyrociastic lenses up to 0.2 fi. tnick; unit probanly

becomes more coaily iaterally=-c-sceccccmmmccccactcacaen 1.8

*Palynoicgicail samole
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Sandstone, medium-gray, massive, soft, fine- to medium-
grained, subangular, silty, clayey; ieaf impressions
in part; includes medium-gray shaie ienses, up to
1 ft. thick, with minor amounts of coal; upper 2.5
ft. fine grained, more silty, clayey, and poorly
laminated------- e e P L L P L L PP PR 10.5

Shale, dark-gray, platy- to thin-bedded, slightly silty;
abundant carbonaceous piant fragments; includes 0.1-
ft. coal bed at base; coal stringers at tOp====---=e-a-=- i

Sandstone, medium-gray, blocky-weathering, laminated,
cross-badded, massive-appearing, soft, tight, very
fine to fine-grained, subangular, sility, clayey-=======-- 2.8

Shale, medium-dark-gray, massive, silty; carbonaceous
plant fragments and grains of amper------------ cmmmem———— i.7

Coal; includes claystone parting, 0.05 ft. *hick at 0.5
ft. above btase; very thin brown partings of possible
pyroclastic origin in upper 0.5 ft.-v-meea-- L EE LR 3.

Claystone, medium-gray, hackly-weathering, cbscurely
bedded, siity; some carbcnaceous plant fragmenfs==-=====-- 0.9

Sandstone, medium-gray, slabby-weathering, massive-appear-
ing, locally indistinctly cross-bedded, poorly in-
durated, fine- to very fine grained, subangular,
silty, clayey; becomes more silty and finer grained
in upper haif; includes carbonaceous laminations in
Tower 1 ft.-e=-ecccccmcccccccrcccccneeen mmmmemmemcmem———— 3.

Shale, medium-gray, partly iron-stained, cbscurely bedded,
silty; carbonaceous piant fragmentS-=-=-=--cemcccenoncoa- 1.4

Coal, common amber blebs; medium-brown lenses of pyro-
clastic origin, up to 0.05 ft. thick, in upper
0.5 ft. -------------------------------------- mmmeAmesemae- }05

Shaie, medium-dark-cray, locally iron-s%ained, loose
shard-1ike weathering, lenticular; some carbonacecus
plant fragments; includes discontinuous coal bed,
0.05 ft. thick, at base-=====ecmcemc-oo- G L L e 0.2-0.5

Shale (1P-6)*, medi

edium- to dark-gray, olocky-weathering,
obscurely badded
=2

, S1lty; many randomlv oriented very
S strinaers, coal strirgers, ancd coal
films; Tower contact gradational-====-e-w-w- ittt 1.6

*Palynological sample
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Sandstone, medium-light-gray, obscurely cross-bedded,
coarse~ to fine-grained, subanguiar to subrounded,
silty, clayey; becomes finer grained toward top------=---- 1.5

Note: The rocks described above probably are separated
from those described below by a fault of unknown
displacement.

Sandstone, medium-light-gray, slightly ircon-stained,
slabby-weathering, massive to locally very thinly
cross-bedded, fine- to medium-grained, subangular
to subrounded, s1ity; becomes very fine grained
and siity at top: includes scattered coai lenses;
overlain by inaccessable coal bed-~-~==a=ew=- —————————— --- 13.

Shale, brownish-gray, blocky-weathering, obscurely bedded,

siity; some carbonaceous piant fragments-==~=--cmmcce-—a- 0.4
Shale, medium- to dark-gray, fissile to platy-bedded;

carbonacecus plant fragments-====--ccmcecmmancacnax ————- 1.
Coal, platy, bony--=--- LT ELEL S ————— e e T 0.3

Ciay, light-brownish-gray to olive-gray (wet), soft,
plastic (wet), silty; some small plant fragments----=---- 0.4

Sandstone, medium-licnt-gray, siabby-weathering, massive
to locally faintly cross-bedded, soft, fine- to
medium-grained ! rew swall lenses of coarse grains),
silty; includes coal lenses, up to 0.1 ft. thick,
in shaly zone 2-3 ft. above base; lower contact

Shale (1P-2)*, medium-light-gray to slightly brownish-gray,
: obscurely bedded, soft, slightly silty; includes
0.1-ft. bed of black carbonaceous shaie (1P-2)*
with very thin stringers and films of coal at base;
locally forms iimy concretions that contain plant

remains; unit includes carbonaceous piant fragments----- - 0.5-0.9

Coal, blocky, weathered; no partingS==e=-ccccacmoaaaea-x —--== 3.

Siitstone (1P-1)*, medium-gray to brownish-gray, massive,

et

soft, very finely sandy, clayey; few smail plant
fragments; lower contact covered----=--=-- ———e-- ———————— 2.

Bottom of measured s2ction at base of sea cliff on soutn-
east side of fault zone (about 200-300 yards wiae).

*Palynolcgical sample
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Location:

center NE 1/4 sec.
arond Cresx, SW corner 3SE 1/4 MW 1/4 sec.

to mouth of Di
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Sandstone, medium-l1ight-gray, iron-stained, obscurely bedded,
very fine agrained, subangular to subrounded, clayey;
contact fairly snarpe--=--=------ ettt tattater ————————ea 1.1

Siltstone, medium-gray, partly iron-stained, nackly-weather-
ing, very clayey; carbonaceous plant fragments; includes
thin interbeds of medium-gray siity snaie; ironstone
nodules up to 0.2 ft. thick at 2 and 9 ft. above
base=-=--=-cmcme e e ceemem—e———— 12.

Sandstone, medium-gray (wet), slabby-weathering, obscurely
bedded, very friable, very fine grained, subangular
to subrounded, slightly Siltfy-==-eemmccccmccmaaccccaaaa 2.7

Ironstone, medium-gray, nodular(?); many plant fragments------ G.5

Siltstcne, medium-gray, locally very iron-stained, hackly-
weathering, obscurely beddad, clayey; carbonaceous
plant fragments; jower contact sharp-------cecccmeccacaa 4.8

Sandstcne, medium-gray, slightly iron-stained, slabby- to
massive-weathering, very friable, fine- to medium-
grained, subanguiar to subrounded; lower contact
Sharp=-==eeeccmeccmccacaaan-" e e EE R L P L 4.

Sandstone, medium-gray to olive-gray, blocky- to platy-
weathering, hard, very fine grained, subangular to
subrounded, very silty, clayey; abundant piant frag-
ments; lower contact sharpe=e=---ee=cc-cccccvcnanaanaax ---- 0.65

Sands tone, medium-light-gray, partiy very iron-stained,
thin-bedded, prominently cross-bedded (bedding appears
contorted in upper half), friable, medium-grained (basal
part) becoming finer grained upward, subangular to sub-
rounded; locally inciudes concretionary sandstone bodies
up to 2 ft. thick near middle-======eveocecacan- m—em———- 20.3

Coal, blocky; bony at base and top-=-======-- R et U
Sandstone, medium-gray, bluish-gray siabby-weathering,

probably very thin bedded, c¢ven-textured, very fine

to fine-grained, subanguiar to subrounced, very clayey;

some carboraceocus plant fragmentS-==e---ewe--= ——————— ---- 8.9

Shale, dark-gray; abundant olant fragments; includes large
coalified 1095 at top=-----===ceccccmcmmmaaaas ———m————— -- 0.4
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Coal, weathered; includes some bony coal partings; locally
appears to have one lenticular parting above middle
(not accessable)-===ccmcccmmm e

Siltstone, medium-gray, partly iron-stained, platy- to
hackly-weathering, cobscurely bedded, nard, clayey;
carbonaceous plant fragments; includes ironstone
nodules up to 1 ft. thick abcut 3 ft. below tcp;

Tower contact gradational------=ccccccmcmmamcccmccccaaaa

Sandstone, medium-gray, slabby- to hackly-weathering, lami-
nated to very thin bedded, partly friable, very fine
to coarse-grained, subanguiar to subrounded, clayey;
very fine grained and very ciayey in upper half; in-
cludes coal stringers and carbonaceous iaminations
in Tower 0.2 ft.; Tower contact sharp-----=-c-ecccecccaaaa-

Siltstone, medium-gray, platy- to hackly-weathering, poor
platy- to very thin bedded, clayey:; many carbonaceous
plant fragments; lower contact fairly sharp=---=-=-e-c-c--

Sandstone, medium-gray, slabby-weathering, mostiy thin-
bedded, very fine to fine-grained, subangular to sub-
rounded, clayey; includes near middle few thin beds of
medium-gray siltstone with carbonaceous piant frag-
ments; lower contact sharp-----==cccccccmmmcmcamcccaeaee

Siltstone, medium-gray, partly iron-stained, platy- to hackiy-
weathering, poor piaty-bedded, clayey; carbonaceous
plant fragments-===c-mecmcmccmcmmcncmcanc e cec e cncceeee

Shale, black, fissile to platy-bedded, carbonaceous; abundant
plant fragments and bony coal stringers: medium-gray
ironstone iense up to 0.4 ft. thick; lower contact
gradationale===-e-omcmcccmmmcc e e e

Coal, mostly blocky, weathered; probably bony at top and
base; no partings~------mecccnccnnmoc e r e e

Shaie (1P-206)*, medium-gray, obscurely bedded, silty; many
randomly oriented carbonaceous plant fragments; few
thin coal stringers near middie and top; includes
lenticular bed (0.C5 ft. thick) of medium-gray very
fine grained sandstone and 0.1-ft. bed of dark-gray
carboracecus shale at top--=-===-ccccmcmccmcmmmccccnccna-

*Palynological sample
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Sandstone, medium-gray, very iron-stained {lower 1 ft.},
slabby-, piaty-, and nackiy-weathering, iocaiiy cliff-
forming, cbscurely vary tnin to tnin-bedded, cross-
bedded, friabie, medium- to coarse~grained {lower |1
ft.) grading uoward to very Tine to fine-grained
(upper 6.7 ft.), subanguiar to sudroundad, 3iity,
clayey; becomes more siity and ciavey upwara; in-
cludes 0.C5-ft. bed of sandy siitstone 2.5 {t. above

b}
base; interbeds of medium-gray siitstone in uctc
ft.; few ironstone nodules (0.3 ft, thick) at 9.3 ft.
below top; lower contact sharp and uneven---=-cec-cacecaa 14.7

Siltstone, medium-gray, nlaty- to blocky-weathering,
poor platv-bedded, very firely sandy, clavey; many
randomly oriented olant fragrents; prcoaply cut out
by overlyirg sandstone localiy; Tower contact sharp--~---- J.8

Sandstore, wedium-gray, hackly- to blocky-weathering,
obscurely very thin to thin-bedded, very fine grained,
subangular to subrounded, mostly micac2ous and very
clayey; mostly abundant ranacmiy oriented plant frag-

|

{

Shale, medium-gray, siightly iron-stained, hackly- to
platy-weathering, siity; few carbonaceous piant

| fragments; inciudes ironstaone concretions it about 5

ft. above base; icwer contact gradational--=---e-eoenew-a- 11.3

Sandstone, medium-gray, laminated, friable, very fine
grained, subanguiar to subrounded; carbonaceous plant
fragments; lcwer contact gradational=----so-ccccccccanna- 3.

Siltstone, medium-grav, platy-bedded, clayey; few carbo-
naceous piant fragments; iower contact gradationai----=--- i,

Stltstone, medium-gray, platy-weathering, thin-badded, clayey,
sandy; interlaminated with medium-light-gray very fine
grained clayey sanastone; carbonaceous plant fragments;
lower contact snarp----==--ceeecmcm e ee e 4,
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Sandstone, medium-gray, medium-light-gray-weathering,
cliff-forming, slabhy-weatnering (upper part), very
thin to thin-badded, preminently cross-bedaed (sets
1-3 ft. thick), friable, fine- to coarse-grained '
(Tower part) gra"ng ucward to very fine grained
(upper 4.6 ft.), subangular to subrounded; few large
coaiified wood tragments; includes thin (uD to 0.1
ft.) iron-stained clayey siltstone beds or lenses at
about 10 ft. atove base, locally concretionary at 1C
ft. above base; icwer contact sharp and possibly
disconformable~==mceemccmc e

Shale, medium-gray tc medium-brown, nackly-weatharinag,
very siity, very f'ne’v sanay; abundant caroconacacus
plant fragments; coal stringers at base and toz; in-
cludes in upper nart nard iimy siltstone concretions
with abundant smail plant TragmentS==----=-mccccomccncana-

Sandstone, redium-grav, partly iren-stained, poor olaty-weather-

ing, very thin badasd, partiy laminated, creoss-beaded,
very fine grained, <layey; lower contact sharpe-=---=e---

Shale, dark-gray, fissile to platy-bedded, very carbo-
nacegus; abundant plant fragments; lower contact
gradaticnal-==emeccmcmcm e e e e

si
<

'EJ.—-J

Siltstone, medium-gray, nackly-weathering, obscurely bedded,
partly laminatea o very thin bedded, clayey; abundant
carbcnaceous olant fragments except in upper 2 ft.;
lower contact gradational-=-=-=ecemmceccccccmmcnccnnacan-"

Siltstone, medium=- to light-gray, platy-weathering, laminated,
clayey; carbonacecus plant fragments; lower contact
gradational--==-==-e-cccmcmc e eee e

Sandstone, medium-gray, iron-stained, probably thin-bedded
and cross-beddad, friable, even-textured, very fine
grained, subangular to subroundea; inciudes laminations
of carbonaceous very fine grained sandstone in upper
1 ft.; Jcwer contact snarp and uneven (possioly a
diSCONTOrmity) ====-=mm=ceccmamac e mcccccccmmcccc e

Shale, brownish-aray, olaty- to unsven-weathering; aburndant
plant Tragments; locally contains ironstone noduieS------

Coal, bONy===-=-==c-ccccmmmcccm e e e e e s n e

Shale, black, platy-tedded, carbonaceous; many ccal
Stringers-c--ccmccmmc e eee



Siltstone, medium-gray, hackly-weathering, obscureiy
laminated, clayey; carbcnaceous plant fragments; uoper
part appears concretionary; lower contact gradational---- 2.2

Shale, dark-brownisn-gray, fissile tc pliaty-bedded,
carbonacegus; abundant plant fragments-------~-c-ce-s ---- 0.4

Coal, olocky- to platy-weathering; abundant soft plant
fragmentseememem e e e e e 9.8

Shale, dark-gray, fissile, carbonaceous; abundant plant
fragments-ememmmmc e e 3.5

Sandstone, medium-gray, very fine grained, subangular te
subrounded; abundant carbonaceous fragments; thinly
interbedded and laminated with medium-gray siltstone=---- 1.2

Shale, medium-gray, siishtly ircon-stained, hackly-weather-
ing; carbonacecus piant fragments; lower contact
gradational=smmmeeeecc e e e e 2.

Siltstone, medium-gray, iron-stained, hackly-weathering,
obscurely bedded, clayey, finely sandy; carbonacsous
plant fragments and leaf impressions===w=-secmccccmnnenas 3.8

Sandstone, medium-gray, sliabby- to platy-weathering, thin-

bedded, friabie, very Tine grained, subanguiar to

subrounded, clayey; many coaiified 1ogs-=-==mmcovocoucnnae 3.5
Sandstone, medium-gray, iron-stained, uneven-weathering,

tough, very fine grained, subangular to suoroundad,

clayey; abundant carbonaceous plant fragments; many

coalified 10gS=-mommccccccm e e 2.3

Coal; good wood textures--==secocmcmmmc e eeee e 2.1
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Sandstone, medium~-gray, iron-stained (especiaily in lower
part), ciiff-forming, very tnin to thin-bedaed, prom-
inently cross-beddea {s=ts apout 1 ft. thick), medium-
grained (basal rart) grading upward to dominantiy fine-
grained (upper 35 ft.j, subangular to subrounded; basal
part may inciuce coarse grains and pebbies iccally;
includes thin beds (0.1 ft.) of clayey iron-rich
carbonaceous sandstcone; scatterea woody coal frag-
ments; at about i3 Tt. above base iense (0.2 x 2 ft.)
of iron-replaced wood(?) material; at 26 ft. above
base cne small subrounded cobbie of nard metamoronic(?)
rocck; gray shale pebbles about 35 fz. above base:
at 42.5-43.5 ft. above base 2 beds (0.2 ft. thick} of
medium-cray very silty shale with apundant large coaly
plant fragments; upper 1 ft. includes large fiattened
coalified lcgs; lower contact sharp and disconform-
ablemwwmemmm e oo ~emmeseceeceeo-o -- 5.

Shale, medium-gray, iron-stained; may inciude ironstone
concretions; locally cut out by overlying sancstone; ,
not accessable~---msccccmmic i estimated 1.

Coal, blocky; no partings--es-mw-cecmacccanaa. cmm—m—e e 1.05

Sandstone and interbedded siltstone; sandstone, medium-
gray, fine-grainred, subangular %o subrounded, clavey;
Timy (Tower 0.5 ft.); many carbonacecus iaminations;
forms beds up tc 0.3 ft. thick; siitstone, medium-
gray, hackly- to piaty-weathering, thin-bedded; some
plant fragments; includes few interbeds of medium-
gray iron-stained very silty shale--=-ccaccee-a- m——mmee— 5.

Coal; interbedded with dark-brownish-gray carbonaceous
shale-===--- e e cmmmmmo——— 0.25

Siltstone, medium-gray, partly iron-stained, slabby- to
hackly-weathering, coscureiy bedded, clayey; scme
piant fragments; icwer contact gradationale----=-=eeccae-a 1]

Sandstone, medium-qray, siabby-weathering, obscurely bedded,
friable, fine- to madium-grainea, ciayey, slightiy
silty; becomas vary fine graired at top; includes few
sandy siltstone beds and coal fragments in upper half;
Jower contact Snarp-=--===mmccmccmmc e -- 2.2

Shale, medium-gray, otscurely bedded; includes thin coal
stringers at 0.5 ft. and 0.7 ft. beiow top--------cnceuu- 1.7
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Shale, dark-brownish-agray to black, very carbonaceous,
T e et D

Sandstone, dark-brownish-gray, very fine to fine-grained,

subangular to subrounded, very CaroonaceouUS==--=====-=--- ‘

Siltstone, dark-brownish-gray, obscurely platy-bedded,
hard, sandy, claysy, very CarDONaCeOUS==-====c=e==ccec—---

Sandstone, medium-gray, rartiy iron-stained, thin-slabby-
weathering, obscureiy bedded, veary friabie, fine-
grained, subarguiar to subrounced; many carbonaceous
laminations ana tnin coal strirngers in upper 0.1-0.2
ft.; lower CONTACt SNArP-—===e--cemccccacccccce e ccceena

Siltstone, mecium-gray, light-gray-hackly-weathering, ob-
scurely bedded, verv tinely sandy {icwer part), clayey;
some carbonacecus ziant fragments; inciudes in upper
0.6 ft. irrecular stringers and thin lienses of very
fine grained sandsicne and many rancomiy oriented
piant fragments; lcower contact gracational-----=------=---

Sandstone, medium-gray, slabby-weathering, cbscurely bedded,
soft, friable, fine-grained, subanguiar to subroundea,
slightly siity; becomes very fine grained at top;
lower contact sharp---====cccecceccoaaa-. m——————— ————————

Shale, medium-gray, hackly-weathering, obscurely bedded;
some carbonacecus piant fragmentSe--=eemcsoccocoamnecnnaa

Coal, beny; interbedded dark-gray carbonaceous shale--=-=-=---

Siltstone, medium-aray, nackly- to siabby-weathering, ob-
scurely bedded, clayey; carbonaceous niant fragments
in upper hal7; iower half inciuces approximately 1

ft. of medium-gray very fine grained clayey sanastone;

0.2-ft. bed of dark-brownish-gray fissile to platy-

bedded carbonaceous snale with abundant plant frag-

ments about 1.4 7t. Delow tOp-===-e-e--- R T

Shale, medium-dark-grav, platy-weathering, poorly fissiie,
carbonaceous; coal stringerS==e=-emecemcccccmccccceccanaa-

Coal, DPlocky, weathared--===e==c-eomommoom i cmcmcceenaee

Siltstone, medium-licnt-gray, nackiy- to slabby-weathering,
obscureiy oscaed, rard. very finsly sandy, clayey;
small carbonaceous oiant frayrents in upper 0.2 ft.;
lower contact gradational------sececcccmmcccccrccccae e

1.3
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Shale, medium-gray, hackly-weathering, obscurely bedded;
lower contact probably gradational--=---=--=-ccmccmuaaua- 2.7

Sandstone, medium-gray, slabby-weathering, obscurely bedded,
very fine grained, subangular to subrounged, siity,
mostly very clayey; lower contact sharp=---==-----e--=--- 2.

Siltstone, medium-gray, hackly-weathering, mostly obscurely
bedded, partiy laminated to very thin bedded, ciayey;
some smali-scale cross bedding: includes few beds of
medium-gray very fine grained sandstone 1-2 ft. thick
near middl@--s-cmcmm e e 1C.

Coal and interbedded dark-gray carbonaceous shale; carbo-
naceous plant fragments on bedding pianes; lcwer
contact sharp=-====cceccmoc e cm e e ee 0.2

Sandstone, madium-gray, abscuraly bedded, friable, fine-
grained, subanguiar to subrounded, siity, clayvey;
lower CONTact Sharp-=-—===-eseme o 1.1

Siltstone, medium-gray, nackly- to slabby-weathering,
obscurely very thin to thick-bedded, clayey; inter-
bedded witn very fine grained claysy sandstone; unit
about three-fourths siltston@-==-ceecmccmmmcnc e 4.7

Shale, medium-gray, obscurely bedded; includes at top
0.05 ft. coal=mmemmemcrcmcmrcrc e cccr e e e e ee 2.4

Coal, blocky, partly bony-=ee-emecme e eees 0.5

Shale, medium-gray; abundant carbonacecus olant frag-
ments and coalv stringers at base; lower contact
sharp and slightly irregulare----=-ecomccmemcmmcmccncnnan 0.4

Sandstone. medium-gray, poorly very thin bedded, locally
limy and hard, very fine tg fine-grained, subanguiar
to subrounded; abundant carbcnaceous slant fragments
in top 0.1 ft.; lccaily forms rasistant ledge; lower
contact sharp==-=-==-< e 2.4

Shale, medium-gray, cbscurely beddad, very siity (ba
some carbonacecus niant fracments; includes 0.1
of coal and dark-gray carbcnaceous shale at 1.6
above base; 0.Z-Ft, bed of dark-griy carbonaceous shaie
and coal stringers 2.2 ft. bDelow %oy 0.5-Ft. bed of
medium~-gray parctly iron-stained very fine te fine-grained
sandstone C.3 ft. below top; lower contact gradationai--- 4.1

3

al part
ft. bed
ft.
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Sandstone, medium-gray, slabby-weathering, partiy lami-
nated to thin-pedded, rine-grained, subanguiar to
subrounded; becomes very fine gralnec and clay yey in
upper 1 ft.; faw cardonaceous clant fragments in
upper part; iower contact sharD=------cocemmmcnccccccnaae 3.5

Siltstone, medium-gray, partly iron-stained, platy-weather-
ing, very thin to tnin-bedcea; sandy in lower part,
clayey; CSFDLH3CEOJS piant Tragrnents on bedding pianes
in lower part; incluces 0.0z-ft. bed of dark-gray very
carbonaceous siitstone at 0.0 ft. above base; poorly

Coal, bloCky=mm=mmmm e rc e e e e Q.7

Siltstone, dark-crownish- uriy, vary thin bedded, laminated,
clayey; abqﬁcan* 5 al zarocnaceous piant fragments;
Tower contact gradationil=sseceemmcc s oo e e mee 0.5

Sandstone, medium-gray, thin—slabby-wea+her4qg, very fine
grained, sudbangular to subrounded, siity, clayey==-----=-- 1.5

Shale, dark-gray, tissile, carbonacecus; abundant small
plant fragrents=---===scc-cmcocooomooomooanna- m—————— ---- 0.2

Shaie, medium-gray, slabby- to hackly-weathering, prob-
ably very tnin bedded, very siity; includes 1 pebble
near middle-meemmmmm e e e e e 4.8

Shale, carbonaceous; includes some bony coal----=c-mccmncoaaux 0.4

Siltstone, medium-gray, slebby-weathering, cbscurely
bedded, sanay, clayey; no cardoraceous plant frag-
ments seen; lcwer contact gradational==----ecccacmncncna- 1.3

Sandstone, medium-gray, mostly thin-slabby-weathering,
friable, sort, very “ine grained, subangular to sup-
rounded, clayey in lower part; icwer contact prob-

ably gradational==e==eeceemmmcc e e 5.6
Shale, medium-gray, hackly-weathering; small carbonacaous

plant fragments-—-memmmcmcm e e et e 1.
Coal, Cooper bed, blocky, no partings-==-==emecomcmccacacaaean 2.4

Shale (1P-183}*, medium-gray, hackly-weathering, platy-
bedded; ironstone nodules about 0.2 ft. thick at 0.2
ft. above base=-eccmmcm e e 1.5

*Palynologicai sample



Coal, blocky, mostly dull; much wcody texture on bedding

Plangs—= == cm e e e e eee Gg.5
Shale {1P-183)*, medium-gray, hackly-weathering, platy-

bedded; few carbonacecus oiant franments; includes

near miadie 2 beds of darx-gray tc hlack carbonaceous

shale (2.1 ft. thick) witn ccal stringers in lower

L e ettt 1.8
Coal, bloCKy==m=mmm e e e e e e el 0.5
Shaie, medium-gray; poorly observed----e--ecececmcmccccacanna- 0.1
Coversd intervalememcmmmmrm e ccm e e 30.

Shale, medium-gray, slishtly iron-stained, nackiy-weather-
ing, obscura2ly beddad; ro piant fragments seen; in-
cludes abundant ironstone nodules about 0.5 ff. thick
at 1.5 tt. above base; 1.5-tt. bed of siltstone 3.5
ft. above Das@-==--m=cemcm s e e 9.6

Coal, bony; includes a 0.1-ft. bed of dark-brownish-gray
carbonaceous shale at base-=====memcccmmcc e 0.4

Siitstone, medium-gray, thin-bedded, hard, finely sandy;
abundant coalified plant fragments; lower contact

Sandstone, ma2dium-gray, commoniy iron-stained, thin-bedded,
prominentiy cross-bedded (sets about 2 ft. thick);
bedding locally contorted (load structures), friable,
mostly medium-grained, subangular to subrounded, silty;
basal 1 ft. ccarse grainea; iocally includes pebble-
conglomerate beds up to 1 ft. thick; large coaly wood
fragments up to i Tt. long; scme ciaystone ciasts
(0.7 x 0.2 ft.); interlaninations of carbonaceous
material in beds up to U.1 7t. thick; becomes less
cross-bedded and finer grained @ ft. above base;
Tocally limy and concretionary in a 2-rt. zone 18 ft.
above base; lower contact snarp and wWavy-=-=-=ce-e--ceew- 34,

Siltstone, medium-gray, iron-stained {on joints), medium-
light-gray-nacklv- to ociaty-weathering, obscurely
bedded, nard, tousn, siichtly limy, clayey; abundant
plant fragrents; inciudes mesdium-gray ironstone con-
cretions uc to 0.5 ft. thick witn abundint olant frag-
ments; unit locally cut cut by overlying sandstorige------- 2.2

Coal, blocky===-mmommommm oo e e e e e 0.3
*Palynological sample



Shale, medium-gray, mostly rackly-weathering, slabby-weather-
ing (upper i ft.}, pro b oly platy-beczea 1ubscure;; no
plant fragments ses2n; incliuces nue2rous ironstone
concretions up to 9.5 7t. thick in a 2-ft., zone 1.5
ft. above base-=-=-==cmccemc et cmccac e ee 7.8

Coal, bony; includes medium-gray poorly piaty-bedded carbo-
naceous shale witn abundant plant fragmentS-----ce-eweea- 0.8

Claystone (1P-180)*, medium-gray, slight green tint, hackly-
to poorly conchoidal-vieathering, obscurely bedaed;

scattered plant TragmeniS===-==-ecemcecccmcccccancnnnaax 1.2
Coal, bony, piaty-weathering; lower contact sharp----- —me—eee- 0.6
Shale (iP-179)*, medium-gray, nackly-weathering, ob-

scuref; oiaty-bedded, silty; few carbcnaceous

piant f ragrents; incluges a 0.2-ft. bad of medium-

gray fine-grained sandstone with scattered plant

fragm ewzs at 2.5 ft. zbove base; Z-ft. bed of medium-
gray very fine arained sandstone at 2 ft. below tco;
lower contact Sharp==--==-=-=ccmccccmmmcccame e ecceeaeee 11.8

Sandstone, medium-gray, iron-stained, slaktby-weathering,
friable, fine-grained, subanguiar to subrounded, sligntly
silty; rhythmicaliy interbedded witn siltstone beds u>
to 0.05 ft. thick about 0.4 ft. aparf--=-e--eeccccenacao 3.9

Sandstone, medium-gray, lecally very iron-stained, slabby-
weathering, promirently cross-bedded {sets about 2
ft. thick), mediun—grained subangular to subrounced;
clayey ironstone noduies 0.3 ft. thick at 3 ft. above
base; includes at 2 rtt. below top a 2-ft. zone con-
taining angular claystone clasts (up to 0.3 ft. long)
with leaf impressions; upper 2 ft. includes laminaticns
of iron-rich clay ard carbonaceous material; top marked
by 0.5-ft. bed o7 piaty-bedded nard iimy sandstone
with abundant laminations ¢f carbonacsous piant
material; lower contact gradaticnai-------e-c-camecon—e-- 12.3

Sandstone, medium-gray, thin-bedded, very fine to fine-
grainad, sudanguiar to subrouncea; intarbedded with s
sandstone similar %o Selow; includas at about 1 fL. cziow
top a 0.5-ft. bec of sandstone containing small iron-
stone concretions and overlain by z 0.03-ft. coal stringer;
lower contact shairp----=--=scmemmcmmamccacccccccme e eemae 8.4

*Palynological sample
62



Sandstone, medium-gray (wet), pocr-siabby-weathering, very
thin bedded, very Tine grained, subangular to sub-
rounded, very silty; plant fragments on bedding
planes and iarge leaf imoressions near D3se~-=-=-===we-=s

Sandstone, medium-gray, locally ledge-forming, hard, limy,
very fine grained, subanguiar to subrounded, very
silty, concretionary; abundant small carbonaceous
plant fragments--------cccmconoua- e e L e

Sandstone, medium-gray, locally very iron-stained, cliff-
forming, very thin to thin-b2dded, prominently cross-
bedded (sets up tc 3 ft. thick), very friable, fine-
to medium-grained, subangular to subrounded; includes
at base round pebbies anc ccooles of crvstalline rocks
up to 0.2 ft. in diameter; ienses of 1imy sandstone,
up to 0.8 ft. thick, with abuncant carbonacecus plant
fragmerts, ccal stringers, ind scatterad ironstone
pebbles; icwer contact stharp. Sanastone dikes from
this unit extend upward intc the overlying 0.7-ft.
and 3.6-ft. sandstone unitS-emeccmmem e cc e e

Siltstone, medium-gray, slabby-weathering, laminated to
very thin bpedded, ciayey; abunaant carbonaceocus plant
fragments on bedding surftaces; includes many lami-
nations of vary fine grained sandstone; a C.5-ft. bed
of medium-gray friable sandstcne at 0.3 ft. below top;
lower CONtact Sharp---=----=-acmcmcmca e ccccac e

Sandstone, medium-gray (wet), obscurely bedded, very fri-
able, fine grained, subangular to subrounded, silty;
lower contact sharp---=-=-====--- e

Shale, medium-gray to dark-brownish-gray at base, iron-
stained, hackly-weathering, ocor platy-beddad; few
carbonaceous plant fragments; includes an 0.8-ft. bed
of medium-gray very thin bsadded sandstone at 3 ft.
below top; this unit wedged out to the immediate north-
west by a massive Sangstone-=-=ceecccccccccccnc e mcn—an

Coal, mostly blocry, poorly cbserved; includes near middle
at least 2 sraie partings about 0.3 ft. taick and 0.5
ft. apart; shale weathers ireaium 1ignt ¢ray and con-
tains ebundant carbonaceous piant fragments and ieaf
impressions; coal may include crther partings less than
0.05 ft. tnickemmmemmmm e e e

63
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Note: The 0.3-ft. partings increase in thickness south-
eastward to about 2.5-3 ft. in a distance of about
200 yd.

Siltstone, medium-gray, partly iron-stained, hackly- to
subconchoidal-weathering, obscurely bedded, very clavey;
abundant plant fracments; few tnin coal stringers;
unit wedges out in l1ess than 30 ft.; maximum thickness
about 3 ft.; lower contact gradational---=-cececccccacnaas 1.3

Sandstcne, medium-light-gray, cliff-forming, platy- to
thin-bedded, cross-bedded, fine-grained, subangular to
subrounced, silty; 1”"1udes many carbonaceous lami-
nations in 1.5-ft. zone 3 ft. above base and in uroer
6 ft.; upper 3 ft. caconmes very fine grained and very
silty with many siitstone interbeds; lower contact
Sharp--eec=ecemecc e caeen mememe—ae L TR PR 16.5

Shale, medium-gray, nackly- to shard-liks-weathering,

>

probabiy platy- to vcr/ thin bedded, silty; abundant

p]ant fraQ.e,:s, in es silt-fillad worm burrows(7?}
in lower halr 3:—r na?f locally limy, fairly hard,

and concret O“aﬁ} tower contact snarp and sligntly
undulatory; unit absent about 400 yd. to northwest------- 5.3

Sandstone, medium-light-gray, partly iron-stained, massive-
weathering, ciifr-7vcrming, tnin- to platy-bedded,
prominently cross-bedaed (sets about 1 ft. thick),
friable, mostiy fine-graired {some redium grainsj,
subangular to subrounaad; scattered pebbles of shale and
metamorphic rocks at base; includes coal stringers up
to 0.1 ft. thick about 0.5 ft. above base; abundant
carboracecus iaminations about 1 ft. above base; locaily
iron-stained laminated carbonacecus Ceds, up to 0.2 ft.
thick, in Tower part of unit; several brown—weathering
beds and lenses of iaminated siltstore, up to 0.1 ft.
thick and 0.5-1 ft. apart, in upper 5.3 ft.; lower
contact sharp and undulatory--------- mmeme——a—— cmmmme—mee 18.8

Shale, brownish-cray, partiy jron-stained, shard-like-
weathering, obscurely beddea, probably thin-bedded;
common plant fragments; thnins soutneastward (about
400 yds.) t0 0.8 ffi--=—m—mcmmccem e e 2.5

Coal, mostly blocky; thickens scutheastward {about 400
yd.) to 2.4 ft. incluaing 2 partings---=--- L E B P 1.2
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Siltstone, brownish-gray, ¢
v

y-bedded, cartly sandy,
carbonaceous; few pianC Ty

"AGMEN TS ==~ == e~ mmece— e can——— 0.2
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Sandstone, r*‘e.n'um-.ight cray, thin-bedced, friable, very fine
grained, subanguiar o suprcunded; pecumes very silty and
clayey towacrd tep; interiaminated with siitstone simiiar
to underlying unit in upper 1 ft.-==~cscecmcmeaan ——m————— 3.

Siltstone and interbedded sandstone; siizts
platy-bedded to iaminatec, cCiayey, 02

tone, medium-gray,
rtly carbonaceous;

AV)‘-

sandstore, medium-lignt-gray, friable, very Tine grainred,

subanqular to SubrOUﬂGQu, Torms beds 0.1-0.3 ft. thick;

top of unit carbonacecus siitsicne inciuding vitreous

asphalt(?); lower contact snarp=-=m=-=m===- ———————mam—aaa 6.
Sandstore, medium-light-gray, ciiff-forming, siapby-weathering,

massive (pasal 3 ft.) “: thin-becded, cross-bedded, fri-

able, fine- to medium-grained (basal carn), Tiner grained

upward, sudangular fo subr undea, siity, slightly claysy;

incliudes az 2.5 ft. above base a 0.2-7t. bed of iron-

stained caroonaceous sa gsteone; upper 3.5 ft. includes

laminations of carocnaceous material, siitstone, and irsn-
we

a
cemented sandstone; lcwer contact sharp-=-e=-c-comcaaaaa- 12.

LJI c“l‘\ [} n -

Shale, dark-gray, fissile,carbonacecus; abundant plant
fragments; lower contact sharp=-=-===-cccaccmmcemcnonaanm- e.1

Siltstone, medium-gray, slightly iron-stained, hackly-weather-
ing, obscurely bedded., ciayey; some piant fragments; oartiy
interbedded with meaium-gray uneven-weathering very fine
grained sanastone; includes in middle 0.5-ft. zone of
interbedded siltstone and dark-gray fissile shale witn
abundant plant fragmenis=-e=memcccmcmcm e e e e e e 11.

Coal, bony~====c-memc et rmeecmc e e 0.5

Shale, medium-cray, shard-like- toc hackly-weathering, obscursly
bedded; few carboraczous piant fragments; includes near
middle ircnstone concretions 9.2 ft. thicke—ceacmeem- ———-- 2.

Siltstone, medium-light-gray, clavey; some czrbonaceous
plant fragrents; thini. interbedded wiin medium-gray
very fine grained sandston@--e-~=msecommena- eememmm e ——— 3.5

~cundad massive-

Sandstone, medium-iicght-gray, siabby- to
dded 7=mall scale), uery
ar
ae

weathering, thin-bedded, cross-be !
fine grained, subanguiar tc anrguiar, siity; concretionary

and 1imy in lower 2 f%Z.: interbecded with siltstone in

upper 3 ft.; lower CONTACT SNArp=-~=--~ceeceeeccccacccans 5.5
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Sandstone, medium-light-gray, thin-bedded, friable, very
fine grained, subangular to subrounded; beccmes very
silty and ciaysy towara top; interiaminated with siit-

stone similar to underlying unit in upper 1 ft.,--==ce----

Siltstone and interbedded sandstone; siltstone, medium-
gray, platy-bedded tg Taminated, clayey, pnartly
carbonacecus; sandstone, medium-light-grav, triable,
very fine grained, subanguiar to subrounded; forms
beds 0.1-0.3 ft. tnick; top of unit carbonaceous
siltstone including vitrecus asphalt(?); lcwer con-

tact sharp~-==----- e L PP PP PR R e

Sandstone, wmedium-light-gray, <liff-forming, slabby-
weathering, massive ‘basal 3 ft.) to thin-bedded,
cross-bedded, friable, fine- to medium-grained (basal
part), finer graired unward, subangular to subrourded,
silty, slightly clayey; inciudes at 2.5 ft. above base
a 0.2-ft. bed of iron-stained carponaceous sandstone;
upper 5.5 ft, inciudes laminaticns oT carbonaceous
material, siltstone, and ircon-cemented sandstone;

Tower contact sharp-====sceccmccmcmccmm e ceeme

Shale, dark-gray, fissile, carbonaceous; abundant plant

3’
fragments; icwer contact Snarp==---=--==-ecc-ccemeeccanao-

Siltstone, medium-gray, slightly iron-stained, nackly-
weathering, coscurely pedded, clayey; some plant
fratments; partly interbedded with medium-gray
uneven-weathering very fine grained sandstone; in-
cludes in middle 0.5-ft. zone of interbedded siltstone
and dark-gray fissiie shale with abundant pilant frag-

Coal, bony===mcemcmemcc e e cccccece e e L D EE

Shale, medium-gray, shard-like- to hackly-weathering,
obscurely bedded; few carbonaceous plant frag-
ments; near middle ironstone concretions 0.2 ft.

Siltstone, redium-light-gray, clayey; some carbonaceous
plant fragmants; thinly interpedded with medium-gray

very fine grained sandstong--e-====-cmececcccmcnmccmacaa-

Sandstone, medium-iight-grav, sladby- to rounded massive-
weathering, thin-bedded. cross-bedded {smail scaie),
very fine grained, subangular to angular, silty; con-
cretionary and 1imy in lower 2 ft.; interbedded with
with siltstone in upper 3 ft.; lcwer contact
SRR P = m e e e e e S,
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Siltstone, medium-aray, nackly-weathering, probably thin-
bedded (obscure), hard, sandy to very sandy, clayey;
no plant fragments sesn; inciudes near middle one
promirent concretionary ironstone peg {93.2 ft. thick)
with abundant plant fracmenis and Teatr impressions;
Tower contact probabiy gradationa? ----------------------- 12.7

Sandstone, medium-gray {(wet), massive-apnpearing, friable,
soft, very fine grained, subangular to subrounded,
silty, clayey; lower contact sharp and reguiar--~=~==---- 3.3

Siltstone, medium-gray, hackly-weathering, cdscurely
thin-beddad, hard, Dartlv sandy, clayey; iron-
stone noduies G.CS ft. thick; incluces Z beds of
laminated very fine grained sandstona, 0.7 and 0.3

ft. thick, at 3 and 1. 4 ft. below top, respectively------ 6.5

Note: The siltstone described above is underlain by a thick
coai unit that inciudes two partings each about 3 ft.
thick. The part1dgsl’ﬂ1n rapidly ncrznwestward.

This coal unit is readily traceable in the cliffs
northwestwiard, .or about 1/4-1/2 ﬁile, to near the
center of N 1/4 MW 1/4 sec. 16, 7. 6 5., R. 14 W.,
where the rollowing description was made.,

Coal, blocky; tony in upper 0.2 ft.; includes 4 lenticular
partings (0.2 ft. thick) of dark-gray fissile clayey
carbonaceous shale, w.th abundanrt bony coal stringers,
at 1.5, 2, 3, and 3.5 7t. abcve base; at §.2 ft
below top a C.3-ft. .-nticuiar parting of brownish-
gray piaty-weatnhering sandy clayey caroonaceous siit-

stone with abundant piant fragments-----=-cccacacccanaae- 5.
Shale (1P-184)*, medium-gray, poor platy-bedded (obscure),

silty; includes 0.2-ft. bed of dark-gray carbonaceous

shale about 1.1 ft. above base; lo«er contact probabiy

gradational==eeeccmemm e e 4,
Siltstore, medium-gray, obscurely thin-bedded, clayey;

few carbonacecus piant fraagments; includes some

fine-grained subangular sandstone ne2ar niddige----e-ve~-x 3.4
Coal, bony; includes dar¥-gray carbconacacus shale in

TOWEr Darf-=-==mmececcccccccccaccccccmcc ;e e e e moc==a= 0.4
Siltstone, medium-aray, soft, clayey; fow carbonaceous

plant fragments—-e=cemccmcmm o c e e 0.7

*Palynolcgical sample
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Sandstone, rmedium-gray, iron-stained, fine-grained, sut-
angular to subrounced; few carbonaceous plant frag-
ments; ironstone noduies up to 0.4 ft. tnick-====e=eeee-- 0.6

Shale, medium-gray, hackly-weathering; icwer contact
probably gradationai-memeecccmmm e e 6.1

Siltstone, medium~-gray, obscurely bedded, hard, clayey;
few carbcnaceous piant fragments-----e-cmcecmcmccceanoaas 3.3

Sandstone, rmedium-gray, partly iron-stained, slabby-
weathering, probabiy ¢rcss-bedded, sctrt, friable, fins-
grained, subanguiar &0 subrounaged; uccar haif includes

several beds of sandy siltstone~===semcocomemccmccccnanann i2.4

Shale, madium-gray, obscurely thin-bedded, siity; scatterad
carbonaceous plant fragments; includes in middle 3 beaas
of ironstone noduies up to 0.3 ft. :nick; grades to
siltstone in upper 2 fl.-scemcecmmo e e e 8.3

Sancstene, macium-gray, parti
very thin bedded, friadl Tine-grairad, subangular

to subrounded, siity: "3 e carbonacecus plant frag-

ments; includes ircnstone noduies, 0.2 fi. thick,

about 0.1 ft. pelow Lop, lower contact sharp------ —————— 2.7

y iron-staired, obscurely
e,

Shale, medium-gray, platv-weathering, piaty-becded, partiy
silty; some carbonacezus plant frzamsnts on bead1ng
surfaces; incluces z 0.2-ft. bed of dark-gray to blact
carbonaceous shale at 2.5 ft. above base; Tower contac
sharp and uneven-=-=----meeomem e e ————ea- 4,2

partly iron-stained (partic-
ft.), rounded-ciiff-forming,
cross-bedded (iarge scale), partly friable, fine-
to medium-grained, subangular to suproundad, partly
silty; scattered cczi fragrents; scarce cebbles;
includes 0.1-ft. lenses of medium-aray shale with
abundant plant fragrents; 3 ]1m/ corcretxonary beds
{up to 2 ft. thick) in iower naif; lansas and thin
beds of brown sandy siitstone, upo to 0.2 ft. thick, 4t
about 27 ft. 3zbove base; unit beccir2s orogressively
finer grained uowara and very fine gr2ined at teop;
lower contact snarp, unevens and unccriformables====------ 1.

Sandstone, médium—]ight-gray

ularly in lower 2-4 ft.)
]

3
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Note: Farther northwest along the sea cliffs, near the
northeast correr of sec. 17, T. 5§ S., R. 14 W., a 4.5-
ft. coal bed overiies a 23-ft. sandstone unit that is
correlated with the lcwer and micdale parts of the 41-
ft. sandstone unit gescribed above. Tnis coal in-
cludes, at 1 ft. above base, a 0.1-7%. parting of browns-
ish-gray siltstone containing pyrociastic(?) craiqs
and another parting, 0.2 ft. thick and about 2 ft.
above base, of deeply weathered reddisn-brown fissiie
shale with abundant plant fragments.

Coal, bony; localiy cut cut by charneling at base of over-

=

lying sandston@-===msemcmccmome e s e

Siltstone, medium-gray, nackiy-weathering, abscurely thin-
bedded, hard, clayvey; some carbonacsous plant fraz-
ments; scattered very large coalified tree(?) remain
ironstone nodules in bHasal part; upoer 0.5 ft. “ecores
brownisn-gray with abundant plant rtragments; upper car

locally cut out by channeling====s=eveecaeea- et -

b of

~

-

Coal, mostiy blocky; bony in lower and upper 0.2 ft.-====--e==

Shale, medium-gray, partly dark-brownish-qray to dark-gray,
hackly-weathering, piaty- to very thin bedded, hard,
partly silty; abuncant carbonaceous piant fragments
cn some bedding surtaces in lcwer part; includes at
about 3-4 ft. above bass a slumpy 2-ft. bed of iron-
stainad fine-grainea subangular sandstone overlain oy
0.5-ft. bed of brown clayey siltstone containing
plant fragments; zones of clayey ircnstone nodules,
0.2 ft. thick, near middie of unit and 1.2 ft. below
top; several very thin beds of friablie very fine
grained subanguiar to subrounded sandstone in upper-

middle parte--=--seccmm e e e
Coal, biocky; N0 partings-e==-esescmemmecmcme e mcmcmmm
Note: The coal described zbove is tentatively correlated

with a 0.3-ft. tony ﬁoal bed, ceneath a cliff-forming

sandstone about 10 ft. %hick, in a large deeply ercde

gully near tne norineast corner of sac. 17, T. 6 S.

R. 14 4. Tne rocss de>crioea Eeinw 3re exposed in

the lower part of %ne gully ara northwastwara along
the beach to the mouth cf Diamond Creesk.

Shale, medium-gray, partly iron-stained, hackly- to subcon-
choidal-wea+h°r1rg nard; includes ccncretions and
bony coal stringers----meccmmmm e e e e

5.5



Coal, bony~<<cemcmcmccnccmccccana- e 0.2

Shale, medium-gray, pnartly iron-stained, hackly- to subcon-
choidal-weathering, hard; includes concreticns and bone-
ceal stringers up to 0.02 ft. thiCKe==ceemcccccmccccnaaaa 2.3

Coal, bony; includes carbcnaceous shale-==-=ccmcccaccacmccaa-- 0.4

Shale, medium-gray, nackly- to subconchoidal-weathering;
inciudes at pase a 0.4-ft. ircn-rich bed ; at about

ft. above base a medium-gray fine-grained sanastone,

3.4 ft. thick, cveriain by darx-gray carbonacecus

shale; at top & i-ft. bed of sanastone with a snarp

irregular base: icwer contact protaply gradationale-~---- 8.5

Sandstone, mediurm-gray, slabby-weathering, thin-bedded,
cross-bedded, fine-grained, subanguiar to angular,
slightly clavsy: incliudes iaminations of carbo-
naceous sanastene; a §.2-ft. cted of siltstone at 0.3
ft. below top; lower contact sharp---=--c-ccecacmcccncmeea- 2.2

Siltstone and interbedded shale and sandstone; siltstone,
medium-gray, 20or blocky-weathering, laminated to very
thin bedded, clavey; some small carbonaceous plant
fragments cn bedding surfaces; shale, medium-dark-
gray, laminated to very thin tedaed; includes at top
a 0.4-ft. bed of medium-dark-gray blocky-weathering
clayey siltstone~=====ccomcocmmccccana. D et L L L P 5.5

Siltstone, medium-gray, obscurely bedded, clayey; few
carbonaceous pniant fragments; includes an iron-rich
nodular zone in iower 0.3 ft.~------comcmmoocamnoocaonne0- 1.5

Sandstone, medium-gray, slabby-weathering, very fine
grained, subanguiar, clayey; oropably includes siltstone
laminations in thin beds; proriy cbserved, particularly
in lower 8 f:z.; upper 0.5 fi. madium-gray hackly-
weathering siitstone with thin ccal stringers at
T Y e 12.

Sandstone, medium-cdark-gray, nackly-weatnering, irrecguiarly
bedded to iarinated, very fina *o fine-grained, sub-
angular, very clzrey; inciudes acundant medium-dark-
gray laminatices or siltstone; ccncretionary limy

bodies near middle; lower contact sharp-=-==---a-c-cceacaa 2.2
Sandstone, medium-cray, thin-slabbv-weathering, obscurely
thin-bedded, frizbie, fine-grained, subangular-----<--e=- 3.
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Siltstone, medium-gray, weakly iron-staired, hard, limy;

ledge former; fow smail plant fragmentS-==-=cmceccaa-na-

Siltstone, medium-dark-qray, finely sandy, clayey; lami-

nated with fine-grainad sandstong--=~==-ceccraccnaaccaa-

Sandstone, medium~-gray. thin-siabby-we athering, obscurely
thin-bedded, friazble, fine- ara1ﬂ°u, subangular;

poorly expcsed: ?”wer contact sharpe---=-memcmcccccceaaa

Siltstone, medium~-gray, clayey; worm urrows(?)=---e=ecemceam-

Siltstene, medium-gray, iaminated toc very thin bedded
hard, limy, ::a/Q/, iedge former; abuncant fins
carbonaceocus olant material on bedaing surtaces;

-4

lower contact fairly sharp--=e-e-cecmccacccacmcccacccnas

very fine to fire-grained, sub-
ed, s]ightiy clayey; includes a

Sandstone, medium-aray
angular to suorou
0.3-ft. siltstore

Sandstone and interbedded siltstone; sandstcne, medium-
gray, very fire to fine-grained, subangular to sub-
rounded, slightly clayey; siltstone becomes dominant

toward top=-=---c-cemccmcccm e i
Siltstone, medium-gray, iron-stained, laminated, hard,

limy, cliayey; ledgs former; smail carponacecus piant

fragments on dedding surfaces=-=------ L PP PR

Sandstone, medium-gray, slabby-weathering, friable, very
fine grained, subangular, siightiy clayey; includes
a few laminations and thin beds ¢T dark-gray carpo-

naceous siltstone; lower contact sharpe-~---=ececcecon--x

Siltstone, medium-gray, poor p]aty— to blocky-weathering,
obscurely becce:, not limy, ciayey; ro plant frac-
ments seen; includes thin interbacs and laminaticns

of medium-gray snal@e--~-m--cmccomeme e en e -———
Siltstone, medium-gray, iron-stained, iaminated, hard,

iimy, claysy; Eecge former; apbunaant small cartc-

naceous piant fragments on beacaing surfaces; licwer

contact sharp------ee-cmmocccc e e

Taminated tc thin-
diar. silty, clavay,

Sandstone, medium-gray to light-brown,
Lin o

s many laminaticns of

ot

f
bedded, very fine ~wa1nnd, suban
micaceous; upgpar 1.4 ft. inclua
siltstone and shale; logwer cont

S
-
a
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Sandstone, medium-lignt-griy, platy-pedded, partly cross-
bedded, very fire grained, subanguiar, siity, clayey;
some carbonacecus siant fragments on dedding surfaces;
interbedded with siitstone and snaie; siitstone comi-
nant in upper Nalfemseemom o e

Siltstone, mediur-gray. poor platy- to biccky-weatherinag,
obscurely tnin dedcad, clayey; no olant fragments
seen; incluges tnin interbeds and iaminations of medium-
gray shale; tasal 0.4 ft. 1imy and forms a slight ledge;

small worm currows{?) in basal part=-==-=eeeecmcmcceeaaa-

Siltstone, medium-light-gray, part‘y laminated to very thin
bedded, cross-becdea, nard, slicntiy timy, clayey;
includes in ucoer 1 Ft. lamxnak1:1> and thin beds of
medium-gray pgiaty- =0 chunky-weathering shale; icwer
contact appears SNnarp==--===---meccmee e cmeecemccce—an-

Shale, medium-gray, light-gray-weatnering, iron-stainad
on joint and fractures, nard, siity; includes many
siltstone laminations; similar to underlying shale;

Tower contact sharp-==-=-==cccmcmmmmcc e e e e e e

e
S3

Siltstone, medium-iight-gray, subconchoidal-weathering,
clayey; cone bed; Tractures perpendicular to bedding;
no carbonaceous piant fragments; forms lighter color

band on hillside==mmmmmmmmmm e e e e |

Shale, medium-gray, iron-stained on joints, platy- to chunky-
weathering, very thin bedded, hard, very silty; abundant
carbonaceous plant fragments; simiiar to underiying
shale=-==-mccccmcccnuaana- T

Shale {1P-134 -- basal 1 ft.)*, medium-gray, abundant
1'.V‘on-staiﬂ‘im, on joints and fractures, light-gray-
platy- to chun<ky-weathering, fissile to platy-bedded,
conchoidal-fracturing, very silty; includes scattered
"floating" fine to coarse sand grains and largs gran-
ules; carbonaceous plant fragments abundant at Dase
and scattered in rest of unjf-===cmemmmmmemccncncncnaana-

Coal, blocky; inciudes tony coal and black carbonacesus
shale at base 2nd top~===-=m=ececcccccncncna- m—cememm————

*Palynological sample
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Shale, medium-gra

¥, hackiy- to blocky- and subconchoidal-
weathering, siigntly silty; carbonacecus clant frag-
ments; intarbeddsd near micdie with subeagual amounts

of siltstone and Wndiur—nray tnin-bedded fine-grained
partly limy ana concretionary sandstone with carbo-
naceous laminations; 1ncxuacs a 0.1-ft. beny coal bed
about T ft. above Das@=-===-cmmmm el

3
-
i

Siltstone, medium-gray, diocky- to hack?y weathering,

obscurely bedded, clayey; faw carbonacecus piant frag-
ments; lower contact gradational=~==-eececcemccnncccocanna.

Sandstone, medium-gray, siabb y-weatherina, obscuraly

bedded, frizcle, medium-grained in lcwer part gradiag

~

to very fine graired at top, subanguiar tTo angular,

slightly clavey; lower contact sharp----------- ————————e
Shale, medium-gray, sligntly iron-stained, hackly-weatnering,
obscurely bezded; no piant Tragments segnN-==----mm-ee-em-

Sandstone, medium-gray, thin-slabby-weathering, thin-bedded,

probably partiy cross-bedded, friable, {ine-grained,
subanguiar %o subrounded, siightly clayev; some carbo-
naceous plant fragments; interbedded with siltstone in
upper 1 ft.; iower contact sharp=------ e L L L L e e

Shale and interbeczded siltstone; shale, medium-qgray,

Coal,

slabby- to uneven-weathering, cbscurely bedded; few
carbonaceous ziznt fragments: siltstone, medium-gray,
clayey; includes a 0.1-ft. bed of fissile to platy-
bedded carborazeous snhale about 1.5 ft. above base-~-----

blocky; includes a Q0.1-ft. parting of medium-brown
shale at 0.2 ft. above base; a 0.3-ft. bed of black
carbonaceous snaiz at top; icecaliy upper part of
unit incluLez iimy siitstone(?) concretions

Siltstone, medium-gray, partiy iron-stained, slabby-weather-

ing, thin-bedded, nard, siightiy c1ay5y; in'1udes
Tocal 1aw1rau1ﬁns of carboraceous piant materiale~-==----
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Coal, mostly b?ocky ncludes at 0.4 ft. above base a 1.8-
ft. parting 3"c EN Jut southeastward) of weﬂiuw-
brownish-gray shate with ccal Tragments and a 0.1-7t,

3-ft. bed of orcwn.sh-

gray fissile carbonaceous sna
fragments at too; iateraliy ¢
ft. of coai with a 0.1-ft. partin

e with abundant plant
is unit Decomes 1.8
ing of Lrown siitstone

coal stringer near middle; a G
i
h

at 0.5 ft. adove Das@-=emecmee e e

Siltstone, medium-gray, slabby-weathering, thin-bedded,
cross-bedded, nard, clayey, sandy near top; inter-
laminated wi<n carbonaceous material; includes at 2
ft. abcve base z 1.2-ft. bed of madium-gray siach; -
weathering tine- to medium-grained sucangular to

[eT)

angular s1m/ sazrdstone with abundant plant fragments;
thin shal eds In upper 1 Tt. oTf unit; upper 1 Tt.
locally 11m” and concretionary witn abundant plant
fragmentse=cecemceme et e e e
Shale, medium-brcwn, platy-bedded; few plant fragmentS--------
Coal, platy---==-cccmocmccccnnaa- T

Siltstone, medium-gray, siightly iron-stained, slabby- to
uneven-weathering, obscurely bedded, clayey; no plant
fragments seen; inciudes an 0.8-7t. sandstone bed

about 3 ft. anove pase; lower contact gradatigral--=-==---

Sandstone, medium-qray, cross-bsdded, fine- to medium-
grained, subenqular to angular, ciayey; locally inter-
laminated with carbonaceous piant material; lower

contact sharp and even=s-eesmcemcmcmcc e e eeaan

Shale, medium- -gray, sudbconchoidal-weathering, obscurely

bedded, siigntiy siity; no plant fragments-=--=--ceceeue-

Shale, medium-brownish-gray, fissile, carbonaceous; in-

cludes coaly stringerse-e-emeccccccccca oo e maeee

i e, medium-brown, hard, Wy, yey, roclastic;
Siltstone, medium-brown, hard, sandy, claye oclastic

carbonaceous plant fragmeniS-==--ececmcmcaccccmcnnaaaaae

Coal, bony-==m=mec e e e

Sandstone, medium-aray, light-gray-sizabby-weathering,
thin-bedded, crcss-bedded, fine- to very fine
grained, subarfuiar to anguiar. very silty, vevy
clayey; fen 3ray1 carbonacecus ciant fragments; in-
cludes interteas of medium-gray clayey siltstone; few

ironstone ncuu 85 at tOp--==c-c—mcmmmcccmcmcmcmmadcceeeae

0.6



Coal, bony; includes black carbonaceous shalg-==-=-=eccecaa---

Bottom of measured secticn at base cof sea cliff at mouth
of Diamond Creek.



Measured section 2

Location: Creek-bed and nillside exposures on Bidarki Creek from near
cen. NE 1/4 SZ 1/4 sec. 13 to sea cliff at creek mouth in SW 1/4
SE 1/4 NW 1/4 sec. Z4, T. 6 S., R. 14 W., Seldovia C-5 quadrangle
This locaticn is approximately the same as leccality 117 of Barnss
and Cobb (1538, pls. 18, 19).

Feet

Tertiary rocks -- Kenai Group, Beluga Formation (upner part)
Coal, impure, platy-weathering in upper half to blocky-

weathering in lower naif; top concealed---cmcemcmcmcnnaaa 1.8
Covered interval--=--=-ceccmmacccsmancccnax e R 127.
Coal, mostiy platy-weathering and bony; poorly exposed;

1 ft. of blocky lecdge-forming ccal at 0.3 ft. above

base; includas two J.3-7t. beds, at 1.3 ft. above

base and 2 ft. beiow top, of medium-gray fissile

shale (2P-37)* with abundant carbcnaceous plant

fragments; icwer CONtact SNarpe=~-~=e-cececccccccacncccen- 6.3
Siltstone, medium-cray, hackly-weathering, obscurely bedded;

common carbonaceous piant tragments; inciudes in upper

1 ft. scme pceoriy exposed beds of medium-gray very fine

grained very silty sandstone witn abundant fine white

plagicclase(?; crystals----- T s --=-= 5.
Covered intervgl---==cececccuau- e L e e et 24.
Siltstone, medium-gray, thin-bedded(?), sandy, clayey;

abundant plant fragmeniS-=-cememcmcmc e e eee 1.5
Covered interval-ceemcmcccc o e et e e e 6.5
Siltstone, medium-gray, partiy iron-stained, hackiy-weather-

ing, obscurely bedded, clayey; few carbonaceous plant

fragments~=-emcmmmcc e e 4.
Covered intervale-=-cmccmmccmmm e e e 44.
Siltstone, medium-gray, mostly iron-stained, hackiy-weather-

ing, o scure1/ tnin-pedded, partly sandy, clayey; in-

cludes 0.3-ft. ironstone ncdules 2.5 ft. above base--=---- 7.
Covered interval-m=cecmecocm e e 10,

*Pa]ynologica1 sample
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Coal, weathered, blocky in lower haif, platy and bony in

upper half; icwer contact sharpe==-cc-mm—mmmccmemnannnan— 2.
Siitstone, medium-gray, hackly-weathering, obscurely thin-

bedded, clayey, sandy; Tew carbonaceocus plant fragments;

includes at base 0.5-ft. bed of medium-gray very fine

grained SancstoNE==m=mmm e oo e e e e 3.
Covered intervales=-memmmmem e e e 80.
Sands tone, medium-aray, very thin bedded, cross-bedded,

friable, medium-grained, siity; includes in middle

0.2-ft. bed of medium-gray indurated sandy siltstone------ 3.
Covered interval; crobably includes 0.5-ft. coal bed in

Tower 2-3 ft.-=esmeeme e e 18.
Shale, medium-gray, hackly-weathering, obscurely bedded,

partly very siity; some carbcnaceous plant fragments;

includes at base §.4-Tt. bea of dark-brownisn-gray

probably piaty-cedded shale with bony coal stringers

and abundant carponacecus materidle=---e-em-ccmcmconennonan 3.2
Coal, bony--==-=-mcemmcme e e e 0.6
Covered intervaje==e---memcmomcac e e ccn e --=== 6.5
Coal, mostly blccky; appears bcny in top 0.5 ft. and basal

0.5 fto --------------------------------------------------- 3.5
Shale, deeply weatherad; includes 0.5-ft. nodular iron-

Stone bed--smme s e 1.
Siltstone, medium-gray, much iron-stained, very thin bedded,

partly very finely sandy-=-=---==-csscomcmmcem e cncne e 5.
Covered interval-s-me=mmmmm e e e e 13.
Coal, blocky; includes at base and top 0.2-ft. beds of medium-

to medium-dar<-gray partly iron-stained fissile to platy-

bedded carbonzcecus shale wizh abundant plant fragments;

Tower contact sharp-=e=emmmccmm e m s e e 1.2
Sandstone, medium-gray, nackly-weathering, very fine grained,

very silty, Clayey====sscooc oo e e 2.
Covered interval--e=mmemcme e e e e 1
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Shale, medium-agray, very thin bedded to fissile; abundant
carbonaceous oiant fragrents; abundant iarge piant
fragments in lower 0.3 rt.: includes G.2-ft. plocky
coal bed 0.4 ft., below COp====-ececcecccmmcac e cccae e

Covered intervale-emeesccmmmmcm e

Coal, weathered, bony in Tower half, biocky in upper half;
abundant woody fragments in lower half-e=-c-cccemceauaaoo

Shale, medium-gray, hackly-weathering, very silty; common
carbonaceous plant fragwants; inciudes ircnstone
noduies up to 0.5 ft. thick witn abundant plant
fragments-eemmmmmm e e e s

Siltstone and interbedded sandstone; siltstene, medium-
gray, partly iron-stainad, nackiy-weatnering, cbscurely
very thin badded, partly very finely sandy; few carbo-
naceous piant fragments; sandstone, medium-gray, partly
iron-stained, friable, very fine grained----=-ceececcae-o-o
Covered interval--====--- R L e meeememccanaae —mmmmmememeeo
Coal, blocky; top very slumpy=ee-=ccccmccmcccncaaca- ———————————
Shale (2P-25)*, medium- to medium-dark-gray, partly fissile,
clayey, partly very carbonacecus; apbundant carbonaceous
plant fragmants; inciudes coal stringers---=-ccaccccecocae
Covered interval-ww-cvcaax ————————— emmeeeseem—— e Rttt
Coal, blocky-==emmmmamammc e cm e e i

Shale, medium-gray, very finely sandy, silty; abundant
carbonaceous plant fragments=--eececmmacmcaoccccccncccncnan

Covered intervale-sececcmcmcm e e e

Shale and interbedded coal; shale, medium- to medium-dark-
gray, fissile; abundant carbonaceous pient fragments;
forms beds Jp to 0.5 ft. thick; coal, Slocky- to piaty-
weathering, bony; forms beds up te 0.5 ft. thick--===--mu-

Shale (2P-23)*, medium-gray, blocky-weathering; plastic
when wet; abundant carbcnaceous plant rragments-=----c-=--

Covered interval---—e-eemcemccmcmcccecccmemcccccccacaa e ————————

Coal, blocKy====meocm e estimated- 0.5-1.

*Palynological sample
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Covered interval-=weeemcmercccemcccccacnaax e DL D EEL L EL T 2.5
Coal, blocky====-mmmecemcec e e eee ~-----gstimated- 2.

Covered interval; includes slumped coal bed, thickness
unknown, about 11.2 ft. above basg~==~==- R DT PR 81.5

Sandstone, mediurm-gray, deeply weathered, very fine grained,
very Silfy-cem-ccm e e e 2.5

Coal, bloCKy====~mmemmc e e e e e e e e C.€5

Siltstone, medium-srav, iron-stained, deeply weathered,
nack]y-weabr"r*n friab?e; inciudes at base 9.3-Tt.
lense of megiun-gray hard iron-rich(?) siltstone witn
abundant plant *ragvents; carponaceous in uppoer 0.2 ft.--- 3.3

Ccal and interoedded dark-gray caerbonaceous shale, weathered--- 0.3

Siltstone, medium~-gray, iron-stained, hackly-weathering,
cbscurely tnin-bscded, locally nard and concretionary
in upper 1 £, few piant fra agments; includes ironstone
nodules up to 0.3 ft. thick 1.5 ft. below top=--==-======- 7.

Covered interval-==-=mmemmecmcem e e e e e 21.

Sandstone, medium-3rav, very thin to thin-bedded, friable,
very fine to fins-grained, siity--~-ceccmmmammncmcccccnan- 2.

Coal, blocky; includes 2 partings of weathered shale, each
about 0.05 ft. thick, near middie and in lower half;
forms small waterfall at top of sea cliff-=mecmmcccacauca - 1.6

Siltstone and interbedded sandstore; siltstone, medium-gray,
laminated to very tnin beddeq, -andy, few smail carpo-
naceous plant frasments; forms beds 0.5 ft-0.8 ft.
thick; sandstcre, medium-gray, triable, very fine
grained, sili%ty; few carbonacecus plant fragments; lower
contact sharp---=--smcccem e e e 4.8

Shale, dark-gray to black, fissile, carbonaceous: ccmmon
carbonaceous 2iant frarments, inclucdes bony ccal
stringers up 20 0.1 ft. thicke=-=-mmccmcmccemncccncan --= 0.5

Siltstone, medium-Jray, iron-stained, hackly-weatharing,
obscurely tedcea, clayey; few plant fragments----~-------- 2.4



Sandstone, medium-gray, partly iron-stained, obscureiy thin-
bedded, friable, very fine to fine-grained, siity: in-
cludes finely interbedded medium~-gray siitstone; iower
contact sharp-~-~--- ———————— R e L L P m——————— m————— 3.6

Siltstone, medium-gray, iron-stained. hackly-weatherirg, pcor
very thin to thin-bedded; few smail plant fragments; ‘
large bony coalified tree remains at base----=-e-cccumaa-o 2.2

Shale and interbedded coai; shale, medium-gray, obscurely
bedded, partiy siitv, clayey; common carbonaceous

S

plant fragments; coai, very oSony; includes black

carbonaceous shale laminaticns in part; unit inciudes
at base 0.2-ft. pbad of dark-gray carbonaceous shala=------ 3.3

Coal, biocky; includes at 1.1 ft. above base 0.3-ft. bed of
deeply weathered medium-gray iron-sfained probably
fissile shale with abundant ccal stringers and carbo-
nacecus piant Tragments; few very thin beds or 2artings
of bony coai in lcwer block; lower contact siarp---------- 4.1

Siltstone, medium-gray, nackly-weathering, obscuré]y bedded,
probably very thin bedded; few carbonacecus piant frag-
ments; scattered medium-gray ciayey ironstone ncdules
up to 0.5 ft. tnick in lower 5.5 ft.; includes at 1 ft.
below top 0.5-ft. bed of medium-gray friable very fine
grained sandstone; at top 0.5-ft. bea of medium-dark-
gray siltstone with abundant olant fragments; lower
contact fairly sharp----=-cec-cmmcccmmmnc i ccccaaa e ------ 10.5

Sandstone, medium-gray, slabby-weathering, obscurely thin
bedded, friabie, very fine grained, silty; includes
medium-gray siltstone beds up to 0.2 ft. thick near
middle and in upper cne-third of unit; lower contact

Siltstone, medium-liant-gray, lenticular, partly platy-
bedded, 1imy; few carbonaceous plant fragments; lower
contact sharpee=----ccecmcmcm e r e e -—= 1.

Siltstone, medium-gray, hackly- tc shard-iike-weathering in
upper part, very thin to thin-bedded, very sandy in
upper part, ciayey; few carbonaceous plant fracments;
includes two J.5-ft. beds of mwedium-lignt-gray very
fine grained lccally limy sandstone about 1.5 and 5 ft.
above base; 0.03-ft. bony coai bad 2.5 ft. below top;
upper 3 ft. Zcminantly medium-gray silty shaie; lower
contact fairly sharp---e~-c--cmceceau- mmmmee e e e e e e ———— 10.
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Shale, dark-gray, fissile to platy-bedded, fairly hard,
tough, silty, carbonacecus; includes some very thin
coal stringers; medium-qray hard iimy siltstone con-
cretions witn many leat inpressions------e--ee--- ——————ea- 6.9

Shale, medium-dark-gray, orobably platy-weathering, fissile
to platy-bedded; many carbonaceous plant rragments on

Dedding=--=semmm e e e 0.6
Coal, partly bony; includes near middle 0.G5-ft. parting of

dark-gray shale@==cec-eseccomm oo cmccc e e ccme e 1.1
Shale, dark-gray, fissile-weathering, carbonaceous=--=~==--==n--- 1.5
Coal, mostly bony---------—-—--—----—-—-—————--Q --------------- 1.1

Shale (2P-11)*, medium-gray, obscurely bedded, clayey;
many carbonacsous plant fraagments; includes 0.05-ft.
bony ccal stringer near top=-==-==s-c-cececccmccnmnmanacans 0.7

Shale, dark-gray to black, platy-bedded, very carbonaceous;
includes thin bony coal stringers; lower contact
gradational======emcemmc e e -- 0.5

Siltstone, medium-gray, platy- to hackly-weathering, very
thin bedded, clayey, finely sandy: lower caontact prob-
ably gradationale--c-esmmcmcoc e e e ee 1.6

Sandstone, medium-gray, slabby-weatnering, obscurely very
thin bedded, friable, very fine grained, silty; few
thin pieces of coal; Tower contact sharp-------eeccceceoeax 1.4

Siltstone and interbedded shale; medium- to medium-dark-gray,
hackly-weathering in lower half, hackly- to platy-
weathering in uoper nalf, laminated to thin-bedded,
clayey; some small carbonacecus plant fragments; lower
contact Sharpe===-=mecmeccccmcc e ccmac e mee 4.5

Sandstone, medium-gray, thin-bedded to laminated, cross-
bedded, friable, very fine grained. siity; large iron-
replaced coalified wocd fragments; laninations of
carbonaceous material; lower contact sharp---=-----v-- ———= 2.

Siltstone, redium-dark-gray, piaty-bedded, very clayey;
abundant carccnaceous plant fragments; inciudes coal
Stringers-=-emcmcecm e c e e e Tt 0.5

Coal, platy-weatnering==---==vwecemcmmemcccacana- cememmm—e—a- 0.3

*Palynological sampie
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Sandstone, medium-gray, thin-bedded, indurated, very fine
grained, clavey, very silty; aburdant piant fragmants:
includes beds, up to 0.2 ft. thick, of medium-gray
siltstone with abundant leaf impreassions in part;
unit becomes principally sanay siltstone in upper
half; lower contact sharp-==--=we-cccccmccmcccccccanccnaa-

Sandstone, medium-grav, iron-stained, siabby-weathering,
cliff-forming, thin-bedded and cross-bedded in upper
part, mostly very friable, fine-grained to very fine
grained in upper part, locally limy and concretionary,
silty; scattered carbonaceous wood fragments; lcwar
two-thirds includes limy concretions up to 2 ft.
thickeeommmm e e e e

Coal, blocky; includes at base 0.2-ft. bed of dark-gray to
dark-brownish-grav carbonacecus snhaie with very thin
coal stringers; iower contact SNarpe==-=-===e-ececce-canea--

Siltstone, medium-gray, obscurely bedded, clayey; includes at
3.3 ft. below top 0.8-ft. bed of medium-gray slabby-
weathering laminated very fine grained silty sandstone;
at 1.5 ft. belcw top 0.5-ft. bed of medium-gray silty
shale with plant fragments; lower contact gradaticnal-----

Sandstone, medium-gray, slabby-weathering, friable, very
fine grained, very silty; lcwer contact gradational-------

Siltstone, medium- to medium-dark-gray, hackly-weathering,
laminated, very finely sandy, clayey; lower contact
gradational-===ec-ccomec e el

Shale, medium-gray, hackly-weathering, obscurely bedded,
probably thin-bedded, clayey, very siity; few carbo-
naceous plant fragmants; includes at base 0.2-ft. bed
of dark-gray carbonaceous shale---=e-cccmcmccmmccmancacans

Coal, blocky; bony in upper Q.1 ft.; includes at 0.1 ft.
below top 0.2-ft. bed of black fissiie carbonaceous
shale with abundant plant fragments--e-ecccmcamamccacaaaao

Shale, black to medium-dark-gray, fissile, carbonacecus,
silty; abundant cartonaceous plant fragments; lower
contact gradational-weeeccmccmmcn e e cc e e



r/—‘\\

Sandstone, medium-gray, siabby-weathering, laminated tc very
thin bedded, ftriabia, very fine grained, very silty and
clayey; lower nalf inciudes beds and lenses, up to 0.1
ft. thick, of medium- to coarse-grained sandstone and
0.05-ft. beds ¢f sandstone with abundant coal stringers;
lower contact gradational--=--=c--cmmcmcmmmccmcccccancaaae 3.5

Shaie, medium- to medium-dark-gray, hackly-weathering,
obscurely thin-bedded, mostly siity, clayey; at about
3 ft. below top includes medium-gray limy siltstone
concretions, atout 1 ft. thick, with common piant
fragmenteemmmemcmcmmcc e e ecccc e c e e e e e e 16.

Coal, bony; lower contact fairly sharp-----=-e-cecccecccccaaaas 0.05-0.1

Sandstone, medium-gray, poor slabby-weathering, laminated to
thin-tedded, very friable, very fine grained, silty;
includes laminations of carbonacesous material; 0.5-ft.
bed of medium- to medium-dark-gray shale at 1.4 ft.
above base; lower contact sharp----~e-ccecccccccacacaananas 3.2

Siltstone, medium-gray, hackly-weathering, obscurely thin-
bedded; scattered carbonaceous plant fragments; lower
contact gradational-e=-=--eemeccem e cn e ccnaae 0.5

Siltstone, medium-gray to brownish-gray, platy-weathering,
ledge-forming, hard, limy; abundant leaf impressions~----- 1.

Siitstcne, medium-gray, nackly-weathering, cbscurely thin-
bedded; scattered carponaceous plant fragments; includes
few 0.1-ft. ironstone nodules near middle; lower contact
fairly sharp--==-e--c-mmmccmmcc e cccccccccccncccceccaan 7.3

Sandstcone, medium-gray, very thin bedded to laminated, very
fine graired, very silty and clayey; upper half in-
cludes interbeds of medium-gray laminated very finely
sandy siltston@-==-m~mmcemmcmc e ccc e e e e ae 3.

Siltstone, medium-grav, ledge-formirg, hard, nodular, limy;
abundant plant fragments==---e--ceccccecccccncccaccccacaa" 0.6

Siltstone, medium-gray, partly iron-stained, hackly-weathering,
obscurely bedced in lower part, mostiy very thin bedded,
finely sandy---=~~m-ccccmmem e m e ccccccccamcecaceenea 10.

Coal, Cooper bed, blocky, platy-weathering in upper 1-2 t.---- 5.4

Lower part of exposed rocks not measured

83



Measured section 3

Location: Creek-bed and hillside exposures in Bear Canyon along upper
part of Palmer Creek from SE 1/4 sec. 3 southward to center sec.
10, T. 6 S., R. 13 W., Seldovia C-4 quadrangie. This location is
a?pro¥;ma¥g§y the same as locality 126 of Barnes and Cobb (1959,
pls. 18, .

Feet
Tertiary rocks - Kenai Group, Beluga Formation {upper part)

Upper part of exposed rocks not measured

Coal, (upper coal at locality 126 of Barnes and Cobb, 1959),
platy-weathering; incliudes at 0.4 ft. above base a part-
ing as much as 0.3 ft. thick of light-brownish-gray
partly iron-stained hard clayey siltstone that weathers
light-gray and contains pyroclastic(?) grains; lower
contact sharp-=-e-m=m=ecmccmc e e e e 2.

Sandstone, medium-gray, poor platy-weathering, obscurely
very thin bedded, friable, very fine grained, sub-
angular to subrounded, partly silty, slightly clayey;
becomes medium-light-gray ciayey siltstone in upper
half; includes large randomly oriented coaly wcod
fragments in upper 0.5 ft.; lower contact sharp---====--- 2.

Siltstone (3P-72)*, medium-gray, partly iron-stained,
hackly-weathering, obscurely vary thin bedded, hard,
clayey; locally abundant carbonaceous plant frag-
ments; few leaf impressions near top; inciudes 0.3-
ft. bed of medium-dark-gray fissile carbonaceous
shale about 1 ft. above base-===-c-ccmcmmmmc e 4,

Coal, bony; Tower contact sharp--=-==---e-ceccemmceccaccanea-- 0.5

Siltstone, medium-gray, partly iron-stained, very thin
bedded, hard, very sandy, clayey; locally abundant
carbonaceous plant fragments; few very thin coal
stringers; lower contact gradational--=-----ceeca-cacan-a 2.

Sandstone, medium-gray, mostly iron-stained, poor slabby-
weathering, cbscurely beddad, friable, fine- to medium-
grained in lower 2 ft., very fine grained in upper 1.5
ft., subangular to subrounded. slightly silty; scattered
carbonaceous plant fragments; lower contact sharp-------- 3.5
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Shaie, black, partly iron-stained, fissile tc platy-bedded,
carbonacecus; coaiified woocd fragments; lower contact
gradationaleeecemeccm oo e 0.3

Siltstone, medium-gray, partly iron-stained, nackly-weatner-
ing, obscurely very thin bedded, clayey, partly micacecus,
partly sandy; few carbcnacecus piant fragments--=--e=w--- 5.

Coal, bony; lower contact sharp-=-----=-c-cecceeon-o et g.2

Sandstone and interbedded siltstore; sandstcne, medium-
gray, partly iron-stained, pcor slabby-weathering,
very thin beddea, friabie, very fine <to fine-grained,
subangular to subrcunced, siity, partly ciayey; forms
beds to 2 ft. thick; siltsteone, medium-qrav. nackly-
weathering, cbscurely bDedded, clayey; iocally includes
leaf impressions and carbonacecus plant fragments;
lower contact sharp-=<--=--=-=--- e i L PP 5.6

Sandstone, medium-gray, partly iron-stained, poor slabby-
weathering, very thin tedded, friable, very fine to
fine-grained, subangular to sudrounded, s11»y, slightly
clay@y====m-mmmeccrem e e e e e cc e e e 1.

Siltstone and interbedded sandstcne; siltstone, medium-
gray, blocky-weathering, coscurely bedded, clayey;
sandstone, i°d1¢m-ﬂraj, partly iron-stained, very f re

grained, s io3nauiar to subrounded, cliayey; abundant
carbonaceous pilant fragments; lower contact probably
(R R e e e L L T 10.

Sandstone, medium-gray, poor slabby-weathering, obscurely
beddnd friable, very fine to fine-grained, subangular
to subrounded iower contact pooriy observed--s---ccece--- 3.

Siltstone and interbedded sandstore; siltstone, medium-gray,
blocky-weathering, obscurely bedded, hard, clayey,
partly sandy; few carponaceous piant f"agments; sand-
stone, medium~-gray, tnin-bedded, very fine grained,
subangular, silty, clavey; restricted to lower half of
unit; Tower contact gradaticnai-=-e=-sececmcmcmaecmcncan. 5.



Sandstone, medium-gray, partly iron-stained, poor siabby-
weathering, very thin bedded, cross-beaded in part,
friable, very fine to fine-grained, subangular to
subrounced; includes a 2-7t. iatervai of interbedded
very fine grained clayey sandstcne and soft cleyey
siltstone with ironstone nocules about 1.5 ft. above
base; a 0.5-ft. ped of medium-gray pooriy friable
very fine grained sandstcone atout 6 ft. apbove base;
thin platy szngstone lensas in upper haif; numerous
micaceous very carbonaceous sandstone stringers lass
than 0.1 ft. thick in upper 2 ft.; lower contact
sharp and possibiy disconformanige-emcocmmcmcccnccncanaaao

Siltstone and interpedded sandstone; siltstone, medium-
gray, platy-weatnering, very thin bedzded to partly
laminated, clayev; few carconaceous plant fragments;
sandstone, medium-gray, partiy iron-stained, very thin
bedded, friable, very fine to fins-grained, subanguiar,
silty; becomes laminated to very thin bedded very fine
grained sandstone with scme carbcnaceous wood material
(possible roots in growth position?) in upper 1.5 Tt.;
lovier CONtact SNarp==---c--csccmmcc e e

Siltstone, medium-gray, partiy iron-stained, platy-weather-
ing, very thin pedded to partly Taminated, claysy, partly
micaceous; few carbenaceous pient fragments; includes a
0.05-ft. medium-dark-gray fissile carbonaceous snaile
about 4 ft. above pase, a 0.5-ft., dark-gray to black
carbonacecus shaie about 6 t. above base; few small
ironstones less than 0.1 ft. thick in courses scattered
throughout; leaf impressions in upper 2 ft.; lower
contact gradational ===e-memecmm e

Sandstone and interbadded siltstone; sandstore, medium-
gray, partiy iron-stained, piaty-weatnering, very
thin beddad to iaminated, very Tine grained, Sub-
angular to subrounded, ciayey, silty; Tocally
abundant carbcnacecus plant fragments (few in growth
position?); siltstone, similar to sandstone; uoper 1
ft. friabie very fine grained sucangular to subrounded
sandstone; iower contact gradationale--=---se-cema= am—ee-

Sandstone, medium-gray, partly iron-staired, slabdy- to
platy-weathering, very thin bedded, cross-bedded,
mostly friable, very fire =o fine-grained, subangular
to subrounded; includes many tnin beds of partly
laminated ron-friable very clayey silty sandstone;
lower contact snarp-=-==--=ccmmmmm e e
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Siltstone, medium-light- -gray, ‘Tagi/- to platy-weathering,

laminated to very thin Dedded, sandy, ciavey, slightly

1imy; common carponaceous piant fragments; lower con-

tact fairly sharpe-=-c-ccceeccnaa- e Smmmmmenmaas 2,
Sandstone, medium-gray, partly iron-stained, slabby-

weathering, very thin pedded, creoss-bedded, friable,

very fine to fine-grained, subangular; lcwer contact

Y (R R e E LT PP Y 2.3

Sandstore, medium-qray, partly iron-stained in lower 1 ft.,
prominent platy-weathering, iamirated tc platy-bedded,
hard, very tine grained, subanguiar to subrcunded, very
silty in lower 1 ft., siigntiy limy: abundant carbo-
naceous plant fragments Tccalily on bedaing surtaces;
lower contact sharp=-==-cs-scmccmcem o e 3.6

Sandstone, medium-gray, most]y ircn-stained, pcor slabby-
weatnering, very thin bedded, cross-bedded (small-
scale), friable, very fine To fine-grained, s ‘ubangu}ar
to subrounaed; few coalified wood fragments in lower
1 ft.; inciuces few fragments oi carbonaceous shaie near
base; a 0.5-ft. bed of medium-light-gray thinly inter-
bedded 1imy very fine grained sandstone and clayey
siltstone in lower 1 ft.; 4 laminated very fine grained
c]aye/ sandstone beds up to 0.2-ft. thick in lower &
ft., few scattered iron-stained clayey ienses of
sandstone up to 0.7 ft. thick; lower contact sharp anda
probably disconformabie-----cececmeeana-" e 17.

Siltstone, medium-gray, partly iron-stained, hackly- to
platy-weatnering, very thin bedded tc partly laminated,
hard, clayzy, sandy; abundant piant fragments and
coaiified iron-repiaced piant fragments {partly in
growth position?) mostly along bedding surtaces; in-
cludes at 2.5 ft. above base a 1-ft. ped of medium- to
medium-dark-gray platy-bedded silty carbonaceous shaie,
with plant fTragments, that grades to underlying and
overlying siltstone; at top a 0.5-ft. bed of carbo-
naceous shale, similar to below, that contains Jocally
abundant lezf impressicns; iower contact gradationaj----- 8.2

Sandstone, medium-gray, nartly ircn-stained, poor slabby-
weathering, coscurely bedded, friable, very fine
grained, subangular to subrounded, siity; lower con-
tact fairly sharpm-=-==ccccccccec e e 2.8
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Siltstone, medium-gray, iron-stained in lower part, obscurely
very thin beddea, soTt, ciayey, partly sandy; abundant
carbonacesus o2lant fragments on bedding surfaces; Tower
contact fairiy snarp-==ecececmmccccmr e e e e e

Shale, medium- to medium-dark-gray, platy-weathering,
fissile to platy-bedded, partiy caroonaceous; abundant
plant fragments in upper 0.2 ft.; includes bcny coal
stringers and woody fragments; lower contact fairiy
sharp-=---- e e D et

Siltstone, medium-qray, partly ircn-stained in lower 1 ft.,
platy- to blocky-weathering, very thin bedded to lami-
nated, sandy, clavey, very ciayey in upper i ft.; some
small carbonaceous plant fragments-===e--ecmccecccacacan-

Shale, medium-gray, hackly-weathering, obscurely bedded,
silty; sore carberaceous plant fragments; lower con-
tact gradational===-=-ce-mmecmm e e

Siltstone, ma2dium-gray, partly iron-stained, poocr platv-
to chunky-weathering, poorly very thin bedded to
partly laminated, clayey, partly sandy; common carbo-
naceous plant fragments; lower contact snarp=====--=-----

Shaie, dark-gray to black, platy-bedded, carbonaceous; in-
cludes bony coal stringers; ironstone noduies te 0.5
ft. thick in lower parte--ceeeeco oo el

Shale, medium-gray, obscurely bedded, hard; many carbonaceous
plant fragments; lower contact gradaticnal-----cececcccea-

Siltstone, medium-gray, partly iron-stained, obscurely
bedded, clayey, sandy in basal part: many carbo-
naceous plant fragments; lower contact gradational-------

Sandstone, meadium-gray, partiy ircn-stained, slabby-weather-
ing, obscurely very thin bedded, cross-bedded, mostly
friable, verv fine grained, subanaular, siity, clayey,
very clavey in tcp 0.2 ft.; scre carponaceous piant
fragments; iower contact sharp--=----=-c-cecccmccncennaan-

Shale, medium-gray, obscurely beddad, hard, silty; many

carbonaceous piant fragments; inciudes ironstone nodules
0.3-ft. thick at 1.3 ft. above base; lcwer contact sharp-
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Sandstone, medium-dark-gray, partly iron-stained, poor platy-
to very thin badded, very fine grained, subangular to
subrounded, very clayey; many carocnaceous piant frag-
ments; includes several thin very carbonaceous siitstone
beds; a 0.2-ft. bony coai at top; lower contact sharp----

Sandstone and interbedded siltstone; sandstone, medium-
gray, cnunky-weathering, obscurely bedded, partly
friable (0.5-f%. ted 0.7 <t. beiow top), very fine
grained, suscangular, mestly very clayey; some carbo-
naceous plant fracments; siltstone, medium-gray, ob-
scurely bedded, clayey, mostly sandy; some carbo-
naceous piant fragmentSe=eecececcommcmaccccncrmcm e nnacnaa

Sandstone, iredium-gray, partly ircon-stained, obscurely
bedded, mostiy friable, very Tine grained, sub-
angular, sligntly siity, clayey; inciudes iew thin
clayey siitstone beds in bzasal pgarte-====c-sccccccaca—ua-

Siltstone, medium-gray, partly 1ightly iron-stained, hackly-
weathering, iaminated to coor oiaty-bedded, clavey,
partly sandy; many carbonaceous plant fragments on
bedding and some normal to beading; includes few thin
interbeds of very fine grained sandstone in lower and
upper partS-=--cememceccecc e e re e cc e — e a e — -

Sandstone, medium-gray, partly iron-stained, chunky-weathering
and hard in uoper nalf, cbscureiv bedded, friable in
lower haif, fine-grained in lower 'part becoming very fine
grained and very silty in upoer part, subangular, clayey;
few carbonacecus plant fragments; lower contact
gradationgi=-==-===-e-cecccccc e e ccmeeccccncccc e e

Siltstone, medium-gray, partly iron-stained, noor platy- to
very tnin becded, clayey, sandy 1in upper 3.3 ft.; some
small carbonacecus piant fragwents; inciudes 4 courses
of ironstone nodules up to 0.2 7t. thick in lower
K A e e L E L P P C L L L PP e

Coal, bony; lower contact sharp=----cececcmmmemccccnccccnacanx
Siltstone, redium-gray, partly ircn-stained, poor platy-
weathering in cart, platy- to very thin bedded, nard,

clayey; abundant carbonaceous nlant fragments; upper 0.1
ft. becomes dark-gray and cartonaceous; lcwer contact
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Shale, dark-gray to black, poorly fissile to platy-bedded,
carbonacecus; includes bony coal stringers in uppar
half; lower contact sharp-sessmmcmeco e cmmeee e

Shale, medium-gray, hack?y-weathering, noor]y very thin
bedded, sliantiy siity; many small carbonaceous plant
‘ragmenus ------------------------------- e

Coal, blocky; includes a 0.2-ft. parting of dark-gray to
black iron-stained fissile to pcor platy-bedded carbo-
naceous shale at 1.3 ft. above base; iower contact
sharpe==ee-=ceecnscecun ——————— e e T PP mm—mmememeen

Siltstone, medium-gray, partly iron-stained, platy-weather-
ing, laminated to very thin beaded, clayey, partiy
finely sandy; many smali and some iarge coaly plant
fragments cud iron-replaced wood fragments (some in
growth position?); cne coaly stump(?) extending upward
from underliying shale; includes 2 intervais, (.5-ft.
thick, of *thinly interbedded siltstcne and very fine
grainad subangular sility sandstone at 4 and 6 ft.
above ibase; atundant small randomly oriented plant
remains in upper 0.2 ft.-==eeemmccocnmanana- T

1

Shale, medium- tec dark-gray, fissile, carbonaceous in part;
_ abundant plant remains; inciudes bony coal lenses up
to 0.05 ft. thick; Tower contact snarp------=-e-eeceuaue-

Siltstone, medium-gray, blocky- to poor platy-weathering,
obscurely bedded, siigntly clayey; abundant plant re-
mains; lower contact gradationaie=s--ceecacmccmcamcncnane

Sandstone, medium-gray, partly iron-stained, slabby-weather-
ing in lower part, blocky- and platy-weathering in upper
part, very thin beaded and cro:s—“ecdcd in Tower 2.3 ft.,
laminated in ucper 1.3 ft., very fina grained, subangu.ar,
silty; scattered carbonaceous and ircn-replaced piant re-
mains (some in growth positicn?); inciudes a few thin
beds of iron-stained fine- to meaium-grained subangular
to subrounded sandstone acout £.3 Tt. above base; lower
contact fairly sharpee-secemcmocconccancann- R et
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Sandstone, medium-gray, very ircn-stained in lower 4 ft.,
very thin to thin-beddad in iower 3 ft., cross-bedded,
friable, fine- to medium=-grairea becoming dominantiy fine-
grained in upper third, subangular to subrounded; many

dark rcck fragments; incluces scattered ircn-ricn stringers
up to 0.1 ft. thick; 4 beds up to 0.3 ft. thick, of medium-

gray laminated to piaty-bedaed ciavey siitstone at 30
to 34 ft. above bas@=~~rmmemmcmcccm e “me—————

Siltstone and interbedded sandstone; siltstone, medium-gray,
partly ircn-stained, poor claty-bedded, clayey; plant
fragments, leaf imoressisons; sandstcone, medium-gray,
partly iron-stained, poor piatv-weatnering, friable
in part, very fine grainea, sucancular siity, clayey;
few carbonaceous piant fragments; torms odeas to 0.3 ft.
thick; 0.1-ft. bea of black fissile very carbonaceous
shale at top-------- Rt ittt

Coal, bony~<-mew-cmeccccmcc e e e e e e

Shale, medium-gray, hackly-weathering, cbscurely bedded, silty;
many carbonacecus giant fragmants; many leaf impressions
in upper part; becomes dark-gray to black and very carbo-
nacecus in middi@==e=mmmmcmmmc e e

Coal, weathered, blocky; includes a 0.5-ft. medium- to dark-
gray shale parting 0.5 Tt. below {Op=~=s-eececmconacacuan

Shale (3P-44)*, medium-gray, dark-gray in upper 0.2 ft.,
poor platy~- to hackly-weathering, obscureiy bedded,
silty; abundant plant fragments; lower contact
gradational -~~===c=cemcncmcann L L P PP

Siltstone, medium-gray, partly lightly iron-stained, pcor
platy-weatnering, coscureiy oeaded, clayey, sanay in
Tower half; abundant plant Tragments; iower ccntact
Sharpes=ccmecmcc e e R L

Sandstone, medium-gray, laminated in part, more friable
than underlying sanastone, very fine grained, subanguiar
to subrounded; includes carbonaceous laminationg~—======-

Sandstone, medium~gray, platy- tc hackly-weathering, obscurely
bedded, very fine crained, subanguiar to subrounded, very
clayey; includes several medium-gray clayey siitstone
interbedg~---=~emmmmccme e e e e s e

*Palynolegical sampie
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Siltstone, medium-light-grav, partly iron-stained, platy- to
very thin >edded, clayey, sandy; common nlant fragments
randomiy oriented in 2art; abunaant Teaf impressiocns in
upper 0.1 ft.; lower contact gradationai-==---- cm—mmeeee-

Sandstone, medjum-gray, partly ircn-stained, piaty- to hackly-
weathering, pcor platy- to very thin bedded, hard, ver
fine graired, subanguiar, very clayey, silty; upper half
becomes sandy siltstone; plant fragments in upper part;
lower contact fairly sharp------e-ccmmccmccmc e cceeeee

Sandstone, medium-gray, partly iron-stained, zartly platy-
weathering, very thin to thin-bedded, c¢ross-bedded, very
fine graired, subangular, silty, sligntly clayey--=-==-=-

Sandstone, medium-gray in upper nalf, mostly iron-stained
in lower nalf, poor slabby-weathering, orcbabiy thin-
beddzd and <ross-bedded, Triabie, mediym- o coarse-
grained, suorounced to subangular, sligntly siity;
locaily ircludes at base granules, pebbies, and ccbbies
of crystalline rock up to 0.5 by 0.2 ft.; few lenses,
less than Q0.1 ft. thick, of lignt-gray sandy pyro-
clastic(?) siltstone and very carbonaceous sanastone;
upper 1 ft. includes several coaly lTenses and coal

fragments-=---=~mecmccmmm e e e ~—mem e ——————
Coal, bl1OCKy==mmmmmeeme e e e e e e e e
Shale, medium-gray, platy-bedded; inciudes many coal stringers
and carbonacecus plant fragments~-=~=~-----srccoccnenncean.
Coal, biocky~==mmmmmmm e e e e e e

Siltstone, medium~gray, partly iron-stained, obscurely bedded,
hard, cliayay; meny carbonaceous piant Tragments randomly
oriented; lcwer contact sharp====---smececcemmmemcmnannnn

Sandstone, medium-gray, partly iron-stained, cbscurely very
thin bedded, very fine grained, subancular to0 subrounded,
silty, ciayey; includes coal fragments in lower part;
Tower contact Sharpe=~===s=-eccmomme e ce e cme e

Siltstone, medium-gray, obscurely bedded, verv clayey;
scattered to abundant plant fracments; scme leaf
impressions absut 3 ft., above base; includes few iron-
stone nodules at 4 ft, above base; few iron-stained
very fine grained sandstone beds in upper 2 ft.; lower
contact Sharp=~memecm e e e e
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Sandstone, medium-gray, very ircn-stained, obscurely thin-
bedded to laminated, partiy friable, very fine to fine-
grained, subangular to subroundad, siity; carbonaceous
plant material in lcwer and middie parts; inciudes at
base a 0.3-ft. bed cf medium-gray ircn-stained sandy
STItStoN@=mem e e e

Coal, bony; coaly wood fragments in basal part; lower con-
tact sharp--=-e-e-cememcemcce e e meem———— -—--

Siltstone, madium-gray, partly iron-stained, platy- to
hackly-weathering, laminated to very thin bedded in
Tower nalf, coscurely bedded in upper haif; few small
carbonaceous plant fragments; inciudes few thin inter-
beds of very fine grained subanguiar silty sandstone;
few medium-gray shale interbeds in upper hajf----==-=w---

Shale, dark-gray, carbonaceous; includes bony coal (large
flattened coalified 10Gs)==-=c===mommmmccc e m e cmccenee

Siltstone, medium-gray, slightly ircn-stained, hackly-
weathering, obscurely very thin bedded, clayey, finely
sandy; few plant fragrents; lower contact sharp and un-
even——- —————————————————— -t > - - - - - P

Coal, weatnered, mostly bony; includes flattened logs in
basai part; a 0.4-ft. bed of biack carbonaceous shaie
0.8 ft. abgove base; lower contact snarp and wayy---------

Siltstone, medium- to medium-light-gray, iron-stained,
platy- to uneven-weathering, iaminated in upper part,
hard, ciayey; locally common plant fragments; leaf
impressions in basal 1 ft.; includes very fine grained
subanguiar silty clayey sandstone interbads in upper
5.2 ft.; upper 1 ft. includes randomiy orientea large
irregular coal stringers and fragments; lower contact
gradational -~=---eemececmcmcenaaaa— mmemm s e cm—————

Siltstone, medium- to dark-gray, platy-bedded, carbonaceous
in lower half: 2bundant piant fragments and cocal stringers
in upper half; Jiower contact sharp--=----=-c-ceccceaaa--

Sandstone, medium-gray, iron-stained, platy- to uneven-
weathering, very tnin bedded, hard, very fine grained,
subangular, silty, clayey; locally abundant plant
fragments —=-===w-cecema- e T i
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Siltstone, medium-gray, partly iron-stained, platy-bedded,
clayey, partly sandy; locally abundant plant fragments
and leaf impressions; iower contact gradationaj==--—===mn=-- -

Siltstone, dark-gray, platy-bedded, clayey, carbonaceous;
abundant plant fragments; scattered coaly stringers;
lower contact fairiy sharp=---=-escmcccccccmmmcaacaaee Y

Sandstone, medium-gray, very iron-stained, platy- to very

thin bedded, very fine grained, subangular to sub-
rounded, silty, very clayey; iocally abundant carbo-
nacecus plant fragments; 0.5-ft. tec of nard iren-
cemented(?) ciayey siltstone 2t base; includes silt-

stone chios locally; uprer half includes interbeds of
friable sandstcne and nard ciayey sandstone; lower

CONtACT Sharpemececmmc e dccc e e et eee e

Siltstone, medium- to dark-gray, partly iron-stained, platy-
bedded in part, nhard, clayey, carbonaceous in part;
abundant cartonaceous plant rragments (mostly leaves);
includes bony coal stringers at base; iower contact
Sharp=——=ec e e e e mme e e e

Sandstone, medium-gray, partly iron-stained, platy-weather-
ing, laminated, nard, very fine grained, subangular
to subrounded, very siity, clayey; lccaliy apundant
carbonaceous faminations interbedded with medium-gray
slabby-weathering obscurely bedded friable very fine
grained subrounded sandstone; about egual amcunts of
both sandstone types in lower half forming beds 1-1.5
foot thick; iaminated sandstone becomes dominant in
upper half--=-eeeceaaecaaa- i i

Sandstone, medium-gray, iron-stained, obscurely bedded,
friabie, very 7ine to tTine-grained, suoanguiar to
subrounded; lower contact sharp=-----e-cmeccmmcaccaaaca—an-



—~

Siltstone, medium-gray, blociky-weathering in lower haif,
platy-weatnering in ucper half, partly coscurely bedded,
laminated in upper haif, clayey, sandy in upper naif;
leaf impressions and rancomly oriented coaly fragments
(twigs) in upper half; includes 0.1-Ft. jronstaone
nodules about 1.5 ft. above base--=-=--cccmmccccacmccccees

Shale, medium-dark-gray to black, fissile, hard; abundant
carbonaceous plant fragments----cece-ccccccccncacaaa- —————

Coal, platy-weathering; scme fusain(?) films--=-e=ecaaa-a- —————

Coal, bony; interbedded with medium-dark-crav carbanaceous
shale; lower contact snarp-=----cecmscmmccmcmcccc e

Sandstone, medium-gray, slabby-weatnering, chscurely
laminatad to very thin bedded, cross-bedaed,
friable, hard in part, very fine graired, sub-
angular to subrounded, silty, partly clayey,
micacecus in upper 0.3 ft.; abundant plant frag-
ments ir upper 0.9 fit.; inciudes medium-gray clayey.
siltstone interbeds up fo 0.2 ft. thick; lower con-
tact fairly sharp=-==---==ccocmcma e e e

Siltstone, medium-gray, partly iron-stained, hackly-
weathering, obscureiy bedded, probably verv thin
bedded, hard, clayey; few piant fragments: includes
medium-gray hard shale interbeds witn apundant plant
fragments in lower 2 ft.; slightly limy ironstone
nodules 0.2 ft. thick at 1 ft. below top; lower con-
tact gradational--==--cecmeccmecmccce e ———emmem—eae -
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Sandstone, medium-gray, slightly bluish when wet, slabby-
weathering, obscureiy thin-bedded, partiy iaminated
about 6 ft. above base, very fine t¢c fine-grained,
subangular to subrounded, sility, clayey; no carbonaceous
plant fragments seen; includes interbeds, up to 0.3 ft.
thick, of medium-gray sandy ciayey siltstone with
scattered carbtonacecus piant fragrents in lower 2 ft.
and upper 6 f{.-==-memccccccm e eee

Siltstone and interbedded sandstone; siltstone, medium-gray,
partly ircon-stained, cbscurely bedded, hard, clayey;
few carbonaceous piant fragments; sandstone, madium-gray,
partly iron-stained, triable, very fine to fine-grained,
subangular to subrounaed, silty, clayey; beds 0.2-0.5
ft. thick---ceecccmmmcm e c e e e e

Covered interval---e=---cmmomcmcmcmcm e

Sandstone, medium-gray, partly iron-stained in upper nalf,
slabby-weathering, friable, fine-grained, some medium
grains in icwer part, suorounded to subangular; abundant
dark rock fragments; upper 7 ft. includes interbeas, up
to 1 ft. thick, of sandy ciayey siitstone with scattered
carbonaceous piant fragments; lower contact sharp--------

Siltstone, medium-gray, partly iron-stained, cbscurely
bedded, clayey, cartiy sandy in upper 3 ft.; many small
plant fragments; includes at top ironstone nodules, up
to 0.35 ft. thick, containing abundant randomly oriented
plant fragments; lcwer contact gradational=----~--cee--s-

Shale, medium-gray, partly iron-stained, obscurely bedded,
silty; abundant randomly oriented plant fragments;
inciudes near middle ironstcone nodules, up to 0.2 ft.
thick, with abundant piant fragments roughly parallel
t0 bedding-~-=~c-emmmmme e e cc e e e e

Shale, dark-gray to black; abundant carbonaceous plant material
on bedding surfaces; upper half very impure bcny ccai=----

Shale (3P-25)*, medium-gray, weatherad, obscurely bedded;
many carbonaceous plant fragmentS-=--ememomcmcmcecnccccan

Coal, weathered, blocky===mm=cmccccm e e e e e

*Palynological sample .
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Siltstone, medium-gray, partly ircn-stained, hackly-weather-
ing, obscurely very thin bedded, clayey; some carbo-
naceous piant fragrents; includes some sandstone inter-
beds similar to unceriying unit; at top a 0.3-ft. bed
of medium-dark-gray siity shale with abundant carbo-
naceous plant fragments; lower contact crobably
gradational=-==eecmmmm e e e

Sandstone, medium-gray, partly iron-stzined, platy- to thin-
bedded, hard, very fine grained, subanguiar to sub-
rounded, silty, clayey; some carbonaceous piant frag-
ments; inciudes silistone interbeds 1in upper 1 ft.-------

Shale, black, fissile to platy-bedded, carbonaceocus; abundant
carbeonaceous plant material; Tower contact sharp---------

Shale, medium-gray, obscurely bedded, hard, silty; some
carbonacecus plant fragments; C.3-Tt. bed of siltstone
at base; lower ccntact gradational---------cecmcacacan

Sandstone, medium-gray, partiy iron-stained, very thin bedded
to partly laminated, cross-bedded, very fine to fine-
grained, subangular to subrounded, silty, clayey; some
carbonacecus Taminations; lower contact sharp------=-----

Shale, medivm-dark-gray, fissile tc platy-bedded, hard, silty;
abundant plant fragments on bedding surfaces; includes a
0.2-ft. bone coai near middle; large coalified logs in
upper part; lower contact sharpe-===-ecccccacccanncaaa- --

Sandstone, medium-gray, cnunky- to hackiy-weathering, partly
laminated, mostiy obscurely very thin to thin-bedded,
partiy friable, very fine grained, subangular to sub-
rounded, silty, clayey; upper half becomes mostily sandy
siltstone with some carbonaceous plant fragments; lcwer
contact gradaticnal=-===-m-emcceccccm e

Siltstone, medium-gray, locally iron-stained, obscurely
bedded, clayey; some carbonaceous olant fragments
locally; includes ironstone nodules, up to 0.5 ft.
thick, near middle and at top; few interbeds of medium-
gray shale and very fine grained sandstong-=--=-=-c-e--e-

Covered intervaj-==-e-ceea-- R e L P e e
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Siltstone, medium-gray, obscurely thin-bedded, clayey,
partly sandy in upper half; locally abundant carbo-
nacecus plant fragments; inciudes a 0.7-ft. bed of
medium-T1ight-gray friable very rine grained subangular
silty sandstene at 1.5 ft. above base; scattered
ironstone noduies, up to 0.2 ft. thick, in upper

half; lower contact gradationaj--===-ececcecommecmaanaaan.

Siltstone, medium-gray toc brownish-gray, partly iron-
stained, blocky-weathering, laminated to very thin
bedded, clayey, partly finely sandy; few carbonaceous
plant fragments; inciudes hard iimy concretions in

upper 0.5 ft.; lower contact sharpe==--==--ececmccaeomaa-

Sandstone, medium-gray, partly iron-stained, obscurely
very thin to tnin-bedded, friable, very fine to fine-
grained, subrounded to subangular; includes shale
lenses up to 0.063 by 0.3 ft. in icwer 1 ft.; Tower

contact SNarp-==-=eeemcem e

Shale, medium-gray, obscurely very thin bedded; lccally
abundant plant fragments; includes ironstone nodules,
0.1 ft. thick, at 3 ft. above base; interbeds of
friable very fine grained subangular sandstone in

upper 0.5 ft.; lower contact fairly sharp-~-em=m-cceam-e-

Siltstone, medium-gray to brcownish-gray, locally strongly
iron-stained, platy- to uneven-weathering, very thin

bedded, clayey; lower contact rairiy sharpe=----=ceccee---

Sandstone, medium-gray to brownish-gray, slightly iron-
stained in upper 0.5 ft., very tnin bedded, very fine
grained, subangular, very silty, very clayey; abundant
carbonaceous piant fragments; includes 2 thin beds of
friable sandstone in upper 1 tt.; lower contact fairly

Sands tone, medium-gray, mildly iron-stained at top, ob-
scurely bedded, friable, very fine to fine-grained,
subangular to subrounded, silty; no plant fragments

seen; lower contact fairly sharp-=-==-s=eemcccemccmmeaaacax

Shale, medium-gray, slicghtly iron-stained, small-chunky-
weathering, obscureiy very thin bedded, silty; few
carbonaceous plant fragments; includes interbeds of

medium-gray siltstone in upper nalf---cecccmccccmmcmnnacax

Covered interval-emeccmcmmccccmce e e e e e e
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Shale (3P-i5)*, medium-gray, hackly-weathering, platy- to
thin-bedded, siightiy silty; abundant plant fragments----

Coal, blocky; includes a 0.3-ft. gray shale parting at 2.2
ft. below top and a 0.1-ft. gray shale parting 1.1 ft.
below top; lower contact sharp and gently rolling--------

Siltstone, medium-gray, partly iron-stained, hackly-weather-
ing, clayey, Tinely sandy; ccmmon plant fragments; in-
cludes at base about 1-ft. bed of imedium-dark-gray
very thin to platy-bedded sandy carbonaceous silt-
stone; 1-ft. bed of medium-lignt-gray friable very
fine grained subangular to subrounded silty sandstone
at 2.5 ft. above base; lower contact gradaticnal---------

Sandstone, medium-gray, partly iron-stained, slabby- to
hackly-weathering, very thin to platy-bedded, partly
friable, very fine grained, subanquiar, silty; becomes
more silty and clayey upward; includes friable zones
up to 1 ft. thick in middle; Tower contact gradational---

Shale, medium-gray, partly iron-stained, fissile to platy-
bedded in lower half, silty; aocundant carbonaceous
plant fragrents in lower half becoming less common
in upper half; includes at tece 0.6-ft. hard limy siit-
stone concretion with few carbonaceous piant frag-
i R R P P e D D e L L e e e DL L L L

Siltstone, medium-gray, hackly- to poor-platy-weathering,
thin- to platy-bedded, very clayey; common plant frag-
ments; includes laminations and very thin beds of
medium-gray very fine grained sandstone; lower contact
gradational==-====-cmemeccme e e

Sandstone, medium-qray, partly iron-stained, probably
hackly-weathering, obscurely bedded to partiy lami-
nated, very fine grained, subangular, silty, clayey; few
carbonacecus plant fragmentS----=e-eecceccecenccemcccaemae

Covered interval; probably sandstone-==-=e-oceccmccamcccccnnaa-
Shale, dark-gray, pocr platy-weathering, fissile to olaty-

bedded, carbonaceous; abundant carbonaceous plant
fragments===--e-mmc oo e e
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Coal, blocky===wmeeamercmme e e e e e ee e

Sandstone, medium-gray, partly iron-stained, poor platy-
weathering, very thin bedded tc laminated, cross-
bedded, hard, very fine grained, subangular to sub-
rounded, silty, very clayey; common small carbonaceous
plant fragments and few randomly criented large coal
fragments; incluaes few ironstone nodules in upper 1
PR e e LS L R

Covered interval-===-==seecmmececm e e e e
Coal, platy-weathering in lower part-=---s-vececcemmcencaeana-x

Siltstone, medium-gray, hackly-weathering, obscurely bedded,
hard, clayey, partly sandy; common carbonaceous piant
fragments cem e e m e e e e e s e e

Covered interval-=----emccmmcmccm e e e e e e

Siltstone, medium-gray, partly iron-stained, hackly-weather-
ing, obscurely very thin to thin-bedded, clayey, sandy
and micaceous in upper half; locally abundant carbo-
naceous plant fragments; inciudes at base a 0.4-ft.
bed of dark-gray carbonaceous shale and a similar 0.6~
ft. bed 2.2 ft. above base (contacts of carbonaceous
shale beds are gradational); a 0.2-ft. ironstone at top--

Coal, bony; includes biack carbonaceous shale~==c--wcecanaceaa

Shale, medium-gray, partly iron-stained, obscurely bedded,
hard; abundant carbonaceous plant fragments=-=-=c=eeve-aex

Shale, dark-gray, very carbonaceous; abundant plant frag-
ments; includes abundant interbedded bone coal; lower
contact sharps=-====---smemomme oo oo oo mae o meen e

Siltstone, medium-gray, strongly iron-stained in places,
hackly-weathering, obscurely very thin bedded, partly
finely sandy, clayey, more shaly and hackly-weathering
in upper 1 ft.; few large flattened coaly wood frag-
ments in upper 1 ft.; includes ironstone nodules, up
to 0.3 ft. thick, about 1.5 ft. above base; 0.3-ft.
bony coal at 1 ft. below top-===-=mcoccmmmmmccccccccemae

Shale, medium-gray, uneven-weathering, obscurely platy-bedded,
slightly silty; abundant carbonaceous plant fragments;
includes a 0.2-ft. bed of dark-gray carbonaceous shale
about 2 ft. above base; iower contact gradationai--------

1c0
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Siltstone, medium-gray, slightly iron-stained, hackly-
weathering, obscurely very thin bedded to partly lami-
nated, clayey; common carboraceous plant fragments;
includes a 2-ft. bed of medium-gray iaminated hard
very fine grained subanguiar ciayey sandstone about
1.5 ft. below top; probably contains ironstone nocuies
(none seen)-==-mmemmc e e

Coal, blocky, weathered-===e=emeeecemccmcc e e eccemee e

Shale (3P-3)*, medium-gray, obscurely bedded; some carbo-
naceous plant fragments; upper 0.2 ft. becomes dark-
gray fissile very carbonaceous shale---====ccecmcccmnnanaa

Shale, black, fissile-weathering, very carbonaceous=~--~~~=<-=~

Coal, Cabin bed, bony, platy-weathering, mostly blocky;
scattered amber grains; includes a 0.4-ft. bed of
medium~-dark-gray to black silty carbonaceous shale
with many coal stringers at 0.35 ft. above base====-=-=---

Siltstone, medium-gray, partly iron-stained, hackly-weather-
ing, poor platy- to very thin bedded, clayey; few
small plant fragments; lower contact sharp=-------=------

Shale, dark-gray to black, fissile- to platy-weathering,
platy-bedded, very carbonaceous; abundant piant frag-
ments; includes about 0.1-ft. bed of bony coal near
middle; Tower contact fairly sharp=------cccccmccmcmcnaa

Siltstone, medium-gray, hackly-weathering, poor platy-
to thin-bedded, clay=sy; many carbonaceous plant
fragments in upper two thirds; lower contact con-
cealed in Palmer Creeke=rm=cccmmccmcec e e e

*Palynological sample
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Measured section 4

Location: Hillside and creek-bed exposures in large unnamed canyon
about 1 mile northeast of Bear Canyon near center of sec. 2, T.
6 S., R. 13 W., Seldovia C-4 quadrancgie. This location is
approximately the same as locality i27 of Barnes and Cobb (1999,
pls. 18, 19). The youngest beds are exposed at the head of the
canyon,

Feet

Tertiary rocks-Kenai Group, Steriing Formation
Upper part of exposed rocks not measured

Shale (4P-30)*, medium-gray, partly iron-stained, platy- to
hackTy-weathering, obscurely bedded, clayey; abundant
carbonaceous plant fragments---=«=-e==e-mmccscamomconaanax" 3.+

.Coal, Fletcher bed, platy-weathering, impure, mostly flattened
coalified 1ogs and large wood remains; lower contact
fairly sharp--e-cemecmcc e e 2.9

Sandstone, medium-gray, partly iron-stained, platy-weather-
ing, platy-bedded to partly laminated, partly friable,
very fine grained, subangular, mostly clayey, very
silty; locally common carbonaceous piant fragments, some
plant fragments oriented perpendicular to bedding;
includes four interbeds up to 1.5 ft. thick of medium-
gray partly platy-bedded friable very fine grained
sandstone; four interbeds less than 1 ft. thick of
medium-gray partly iron-rich shale (4P-29)* with
abundant plant fragments and locally abundant leaf
impressions {three beds in upper half, one in Tower
half); lower contact fairly sharp--=--secccaccccccccncnas 20.

Sandstone, medium-gray, medium-light-gray-weathering,
.uniformly light-brown iron-stained, weathering to
rounded slabby steep knobby slopes, poor cliff-
forming, very thin tc thin-bedded, cross-bedded, friable,
fine- to medium-grained, sutangular to subrounded,
silty; includes few shale flakes at base; few inter-
beds of medium-gray poor fissilae- to platy-weathering
platy-bedded to laminated very fine grained clayey
sandstone with common carbonaceous laminations;
Tower contact fairly sharp---==--=cccomcmmmmcmmccaaccaaa 17.

*Palynological sample
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Sandstone, medium-gray, partly iron-stained, poor fissile-
to platy-weathering, platy-bedded, locally laminated,
very fine grained, subangular, clayey, very silty;
locally abundant carbonaceous plant fragments; in-
cludes common carbonaceous laminations; lower contact
fairly sharp--====-ceccmccacaaaao it 4.5

Sandstone, medium gray, iron stained, medium-light-gray-
weathering, steep rounded slabby knobby slope-forming,
poor cliff-forming, very thin to thin-bedded, cross-
bedded, friable, fine- to coarse-grained in basal part
becoming mostly fine- to medium grained above 10 ft.
above base, subangular to subrounded, silty; scattered
large coalified wood fragments in Tower 5 ft.; includes
medium-gray siltstone clasts in lower 3 ft.; interbeds
up to 2 ft. thick between 5.5 and 10 ft. above base of
platy to Taminated very fine grained sandstone; banded
iron-stain pattern suggestive of soft-sediment flowage
or possible ground-water action; lower contact fairly
sharp and even--=e-ce-o O a7 .

Sandstone, medium-gray, medium-light-qray-weathering, locally
iron-stained, partly friable, very fine to fine-grained,
subangular to subrounded, silty; scattered pebbles of
hard rock; includes at top 0.5-ft. bed of conglomerate
composed of granules and pebbles of hard rock and
pebbles and cobbles of medium-gray silty sandstone
and carbonaceous shale; includes medium-grained sand-
stone bed of carbonaceous wood fragments; lower con-
tact sharp, probably disconformity----==-ceccuaccccaccaaaenx 1.5

Beluga Formation (upper part)

Siltstone, medium-gray, small chunky-weathering, obscurely
bedded, clayey, sandy in lower part; some carbonaceous
plant fragments partly oriented perpendicular to bedding;
Tower contact gradational-=---=smecaceommccocomnomon e 0.8

Sandstone, medium-gray, poor platy-weathering in upper two-
thirds, obscurely very thin bedded, friable in lower
part, fine-grained in lower part becoming very fine
grained in upper part, subangular, silty; common
carbonaceous plant fragments oriented perpendicular to
bedding in upper two-thirds; lower contact sharp----------- 1.6

Siltstone, medium-gray, poor platy-weathering, poor very

thin bedded, clayey, sandy at base; locally abundant
carbonaceous plant fragmentS-----=e-ccecomcmmecccccnccannaa- 3.8
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Sandstone, medium-gray, partly iron-stained, slabtby-weather-
ing, abscurely bedded, friabie, fine-grained, sub-
angular, silty; lower contact sharp------=-ceccaaacaaa-

Shale, medium-gray, cbscurely bedded, subconchoidally
fracturing, clayey; scme small carbonacecus piant
fragments=em=--mmmcem o e e e e

Shale, dark-gray to black, silty, carbonaceous; coalifiad
WG0d fragments--=---eecmoae oo

Coal, fairly blocky-=-==-mc=cccem e e e meee

Siltstone, medium-gray, cbscurely bedded; many randomly
oriented carbonaceous plant fragments-----ce-ceccmmcecaa-

Shale, dark-gray to black, platy-wzathering, fissile to
platy-bedded, silty, carbcnaceous; abundant small
and fairly large carbonaceous piant fragments, some
large coalified wood fragments-=c-==ceccmmeccmmcncnacano-

Siltstone, medium-gray, obscurely bedded; common carbo-
naceous plant fragments; lower contact gradational=-=--=--

Sandstone, medium-gray, slabby-weathering, obscurely bedded,
mostly friabie, very fine to fine-grained, subangular,
Very Silty===-emeceem e e e e e e e

Siltstone, medium-gray, cbscurely bedded; some carbonaceous
plant fragments, few leaf impressions; becomes very
fine grained very clavey sandstone in upper 0.3 ft.;
lTower contact fairly snarp-----=-=-ceeccccccmcccccccaca--

Sandstone, medium-gray, partly iron-stained, poor platy-
weathering, poor piaty- to very thin bedded, very fine
grained, subangular, very siity; some carbonaceous
plant fragments, leaf impressicns in part-------ec-cece--

Siltstone and interbedded sandstone; siltstone, medium-
gray, poor platy-weathering, cbscurely bedded, clayey;
many carbonacecus plant fragments; sandstone, medium-
gray, poor platy-weathering, cbscurely bedded, very
fine grained, subangular, silty, very clayey; some
carbonaceous plant fragmentS-=~==e-ecccccccemcccccaencna-

Shale, dark-gray to black, poor platy-bedded, silty, carbo-

naceous; abundant smalil and few large carbonaceous
plant fragments; lower contact gradaticnal----=--==-c=-c--
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Siltstone, medium-gray, poor platy-weathering, obscurely
bedded, clayey; many small carbonaceous piant frag-
ments; lower contact gradational====-=c--ececceacccanaaao

Sandstone, medium-gray, slabby-weathering, obscurely bedded,
partly friable, very fine grained, subangular, very
silty; carbonaceous plant fragments in upper part;
lower contact gradationalesee-~cecmcccoccmmmmcccccacacnae

Siltstone and interbedded sandstone; siltstone, medium-
gray, poor platy-weathering, obscurely bedded, clayey;
many plant fragments; sandstone, medium-gray, very fine
grained, subanguiar, silty, ciayey; forms beds up to
0.6 ft. tnick; unit includes at base (.1-ft. bed of
dark-gray to black fissile carbonaceous shale; lower
contact gradational=e==-==cccemcmmmemecccmm e

Sandstone, medium-gray, obscurely bedded, friable in lower
part, very fine grained, subangular, silty; many piant
fragments in upper part; iower contact snarp=--=-----=<---

Siltstone, medium-gray, poor platy-weathering, cbscurely
bedded, clayey, sandy in upper part; many piant frag-
ments; lower contact sharp===e=ceesmecccmcmcecccaccmcnana

Shale, dark-gray to bilack, some brownish-gray, mostly platy-
bedded, siity; abundant carbonaceous material; includes
bony ccal stringers; lower contact sharp----=---=--=ece---

Siltstone, medium-gray, partly iron-stained, poor platy-
weathering, platy~ to poor very thin bedded, sandy,
clayey; abundant leaf impressions 6.5 to 8.5 ft. above
base; includes 2-ft. bed of medium-gray very fine grained
sandstone at 0.8 ft. below top--===-=-c-ccmcmmcmccncnnneo

Shale, dark-gray to black, fissile- to platy-weathering,
platy-bedded, silty, carbonaceous; abundant plant
fragments----=--=--=c-omommme oo

Siltstone, medium-gray, poor platy-weathering, platy- to
poor very thin bedded, some lamination in lower part.
clayey; abundant carbonaceous plant fragments; in-
cludes few thin beds of very fine grained sandstone in
basal 1 fti==-emececce e e e
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Shale, medium-gray, poor pliaty-bedded, very silty; abundant
plant fragments, few large coalified wood fragments
near base; includes few calcareous ironstone noduies
up to 0.2 ft. thick about 2.4 ft. above base---=--=---=---

" Coal and interbedded shale; coal, bone; shale, dark-gray
to black, carbonacecus; includes many coal stringers-----

Shale (4P-16)*, medium-gray, iron-stained, obscurely
bedded, subconchoidally fracturing, clayey; many
carbonacecus plant fragments---e=-emecmmcmrccecccemrcnenax

Coal, platy-weathering-=----emmcmmm e e em

Shale, dark-gray to black, fissile- to platy-bedded,
carbonaceous; includes many coal stringers; lower
contact sharp-===-=emememcrcs e e e

Siltstone, medium-gray, partly iron-stained, platy-
weathering, cbscurely bedded, clayey; many randomiy
oriented fine plant imprints; lower contact sharp--=-----

Shale, dark-gray to black, fissile- to platy-bedded, carbo-
naceous; abundant carbonacecus plant fragments; in-
cludes many small coal stringers; lower contact sharp----

Siltstone, medium-gray, poor platy-weathering, poor platy-
to very thin bedded, partly sandy; abundant plant
imprints in basal part and scattered above; includes
thin interbeds of very fine grained subanguiar clayey
sandstone; interval of very fine grained sandstone be-
tween 20 and 26 ft. above base; jower contact probably
gradational ~======—ccmmmmem e mcccm e e

Siltstone, medium- to medium-dark-gray, pocr platy-bedded,
clayey; abundant p]ant imprints on bedding-----=~-==e----

Coal, blocky; includes interbeds of dark-gray carbonaceous
shale and bony coal in upper 0.4 ft.-e-mecocmconmnsrnnnan

Sandstone and interbedded siltstone; sandstcne, medium-gray,
platy-weatnering, very tnin bedded, very fine grained,
subangular, silty; siltstone, medium-gray, platy-
weathering, very thin bedded, partly sandy; locally

common plant fragments-==-===memmmmcmcmc e eemee

Coal, bong-==-mmem e e

*Palynological sample
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Siltstone and interbedded sandstone; siltstone, medium- -
gray, platy-weathering, very thin bedded to partly
laminated in upper half, sandy in Tower 5 ft.; locally
common plant rracments, large coalified wood fragments
in lower 2 ft.; sandstone, medium-gray, platy-weathering,
very thin beddsd to partly laminated, very fine grained,
subangular, silty; unit includes 0.05-ft. beds about
15 ft. above base of dark-gray carbonaceous shale with
bony coal stringers; lower contact fairly sharp--=--===--

Sandstone, medium-gray, slabby-weathering, friable, fine-
to medium-grained, scattered ccarse grains in basal
part becoming fine-grained above 5 ft. above base, sub-
anguiar to subrounded; includes large carbonaceous
wood remains; ircn-cemented carbonaceous stringers;
lower contact sharp and possibly disconformable~-===ee=--

Shale, brownish-gray, poor fissile to platy-bedded, partly carbo-

naceous; abundant small carbonaceous plat fragments; in-
cludes many bony coal stringers; lower contact sharp-----

Siltstone, medium-gray, partly iron-stained, platy- to poor
flaggy-weathering, very thin bedded, pcoriy fissile and
shaly in lower 1 ft.; abundant carbonaceous plant
fragments in lower 1 ft. and upper 4 ft.; inciudes near
top some beds of brownish-gray siltstone with abundant
carbonaceous plant fragmentSe---cemcmccmmcmcccccncncnnca-

Coal, bloCKy-cmcmm e e about

Siltstone, medium-gray, partly iron-stained, platy-weather-
ing, laminated to very thin bedded, very clayey in
upper 0.5 ft.; locally abundant small plant fragments,
abundant small carbonaceous plant fragments in upper
0.5 ft.; includes few carbonaceous fiims and stringers;
lower contact sharp===-=-==--ce=mcmcccacccmececcncee e aeaa

Coal, platy-weathering, impure=-==--cececcccecccnccceancanaam-

Sandstone, medium-gray, slabby-weathering, locally cliff-
forming, very thin to thin-bedded, cross-bedded with
sets up to 3 ft. thick, mostly friable, fine- to medium-
grained with scattered ccarse grains in lower part be-
coming mostly fine-grained in upper 10 ft., subangular
to subrounded, silty; few large coalified wood fragments
in lower 5 ft., at 14 ft. above base, and at about 20 ft.
above base; includes 0.2-ft. lenses of very thin bedded
to laminated siltstone between 3 and 10 ft. below top;
3-ft. bed at top of medium-light-gray nackly-weathering
sandy siltstone with commen plant fragments; lower con-

tact sharp and possibly disconformable---ceccmcccmcnacaan
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Sandstone, medium-gray, uneven-weathering, partly lami-
nated, very fines grained, sutangular, very silty;
abundant plant remains; lower contact sharp-=---ee-ene--- 3.5

Interbedded shale and coal; shale, dark-gray, fissile,
carbonacecus; abundant small plant fragments; shale
(4P-6)*, medium-gray, obscurely bedded; abundant
small plant remains; coal, bony; lcwer contact
fairly sharp----==-ccecmmmm e e 1.1

Sandstone, medium-~gray, slabby-weathering, obscurely bedded,
very fine grained, subangular, very silty; locally
abundant smail carbonaceous plant fracments, few
large coalified wood fragments near top; inciudes at
top 0.3-ft. bad of siltstone with abundant plant
remains; lowsr contact gradational-====--sece-cccanecnonas 1.9

Siltstone, medium-gray, partly iron-stained, poor platy- to
hackly-weathering, obscureiy thin-bedded, clayey;
common smail carbonaceous piant fragments; iower
contact gracationaj--=s=---m-eccmcmmcm e e e 1.8

Coal, weathered, bony; includes interbeds of dark-gray
carbonacecus shaie and bony coal in upper 0.1 ft.;
lower contact sharp====--s=eememmcmccc e e ——e 0.5

Siltstone, medium-gray, iron-stained (mostly in lower half),
poor platy- to hackly-weathering, obscurely very thin
bedded, claysy (upper haif); common small carbonaceous
plant fragments in upper haif, large coalified wood
remains in 0.2-ft. interval in middle; includes few
thin shale interbeds in upper half; lower contact
gradational-=---=-mecccmmmm e e e 3.

Sandstone, medium-gray, mostly platy-bedded, friable in
middie part, very fine grained, subangular, very
clayey in upper 0.5 ft., very silty; abundant
carbonaceous piant fragments in upper 0.5 ft.; lower
contact sharp==eemmmecemm e e e e e m e 1.1

Shale, medium-gray, mostly iron-stained, shard-like-weatner-
ing, obscurely beddasd, very silty; some carbonaceous
plant fragments; includes at tco 0.5-ft. bed of siit-
stone with gradaticnal Jower contacti----==-=-c-emccecuaa- 1.6

Coal, weathered, fairly blocky for most part; lTower contact

*Palynological sample
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Siltstone, medium-gray, poor platy- to obscurely bedded,
very sandy in lower part, partly clayey; scattered
carbonaceous piant fragments in Tower part, abundant
randomly oriented carbonaceous plant fragments in
upper part; large coalifiad wooa fragments oriented
at high angle to bedding at base; lower contact
gradationale-==-==-=cecemec e e e e m e

Sandstone, medijum-gray, obscurely bedded, platy- to very
thin bedded in upper 1 ft., friable, very fine to
fine-grained, some medium grains in lower part, sub-
angular, very siity---c-=--cmceccecccncaua. ——————mm—— e

Coal, weatherad, probably bony in middle part; includes at
0.1 ft. belcw top a 0.4-7t. bed of medium-gray poorly
bedded siltstone with brownish tint and many carbo-
naceous plant fragment§=e=---e-e-ccccmemcmcoea e anccenan

Siltstone, medium-gray, dark-gray in upper 0.1 ft., ob-
scurely bedded, mostly clayey, partly sandy; many
randomly oriented carbonaceocus piant fragments; lcwer
contact gradationai=-==-=s-cemcmcm e e

Sandstone, medium-gray, obscurely bedded, mostly friable,
very fine grained, subangular, silty; lower contact

Shale, medium-gray, obscurely bedded, sandy, clayey---=~-=-=-=

Coal, fairly blocky; includes at 0.8 ft. above base a
0.3-ft. parting of brownish-gray siltstone with
carbonaceous plant fragments-=---=--ecmcccmmmmccecncranax

Note: A fairly high waterfall is supported by the lower
three coal beds and interbedded rocks described above.

Lower part of exposed rocks not measured
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Measured section 5

Location: Gully exposure in head of unnared canyon in NE 1/4 NE 1/4
sec. 2, T. 6 S., R. 13 W., Seldovia C-4 gquadrangle. Top of sec-
tion is about 14 feet beiow canyon rim adjacent to Skyiine Drive.
This locaticn is tne same as locality 1238 of Barnes and Cobb
(1959, pls. 18, 19).

Feet
Tertiary rocks --Kenai Group, Sterling Formation
Shale, burned red to orange, slumpy------------mece-- 2stimated- 8.

Coal, coal ash, carbonaceous shaie, bone ccal, and yellow
to brownisn-orange burned shaie; siumpy; probably
represents a 3-5-ft, ccal bed with several partings
---------------------------------------------------- about- 3.

Shale, dark-gray, poor fissile to platy-bedded, carbonaceous;
abundant coal films; upper haif grades to 'very bony coal;
lower contact gradational-----e-scmeccccmmmccmcnnccacccens 0.5

Shale (5P-29)*, medium~-gray, local ledge-forming, pocr
fissile to poor platy-bedded, clayey; abundant smali
carbonacecus plant fragments-=-v-ecccmemmcmecmc e ceae 1.

Coal and interbedded carbonaceous siltstone; lower contact

Siltstone, medium-gray, obscurely bedded; common carbonaceous
plant fragments, mostly randomly oriented; lower contact
fairly sharp-=--cemecm e e e e 1.4

Sandstone, medium-gray, platy-weathering, laminated to very
thin bedded, friable to very friable, very fine grained
subangular, very siity; iccaily common carbonaceous
plant fragments, scme randomly oriented; lower contact
gradational----=c=meeececm e e e ee 2.6

Siltstone, medium-gray, chunky- to poor piaty-weathering, very
thin to thin-beddad, sandy in uoper part; some carbonaceous
plant fragments-=---=ccmceccmm e e cmc e e i.9
Shale, medium-dark- to dark-gray, carbonaceous; common

carbonacecus piant fragrments; includes abundant bony
coal stringers in upper 0.1 ff.e--cecemmccmmmmcmcncnee 0.45

*Palynolcgical sample
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Coal, dull, blocky; lower contact sharp-==e-e-ccccamacccaannaaa-

Siltstone, medium~gray, slabby-weathering, ciayey in lcwer
part becoming sandy in upper part; common carbonaceous
plant fragments, mostly randomiy oriented; includes 0.3-
ft. bed of medium-gray fairly friable very fire grained
silty sandstone at tOp~======-ccceccmmccccrccccccccae

Coal, bony====e-ceemmec e e e e

Sandstone and interbedded siltstone; sandstone, medium-
gray, platy-weathering, very thin bedded, partly lami-
nated, friable, very fine grained, subangular, very
silty; siltstcne, medium-gray, obscurely thin-pedded,
clayey; abundant carbonaceous plant fragnents; upper
1 ft. of unit is chiefly siltstcone; unit inciudes two
0.1-ft. beds of dark-gray very carbonaceous silitstone
near middle and near pase; lower contact sharpe=-=-=-=<---

Shale, medium-gray, obscurely bedded, orctably platy-bedded,
clayey; commen carbonaceous plant fragments; includes
few thin siitstone beds; lower contact gradational--------

Sandstone, medium-gray, slabby-weathering, platy- to very
thin bedded, partly laminated, fairly friable, very
fine grained, subangular, silty, clavey in upper 0.5
ft.; lower contact sharp-=-=-=e-ccmeccmcmcc e e cceceeeen

Siltstone, medium-gray, obscurely bedded, slightly friable;
locally abundant small carbornaceous plant fragments;
lower contact sharp==--===s=ceccececccccccmcccccccecnnaaa-

Sandstone, medium-gray, platy~ to very thin bedded, rartly
laminated, fairiy friable, very fine grained, sub-
angular, silty; includes abundant micacesous carbo-
nacecus laminations in 0.3-ft. zone 0.3 ft. below
top; lower contact sharp==-==-cece-cccccocecccccccncacana-

Siltstone, medium-gray, chunky-weathering(?), obscurely
bedded, clavey; locally abundant carbonaceous plant
fragments; lower contact fairly sharps---~=s-eececcconuaas

Sandstone, medium-gray, platy-weatherinag, laminated to very
thin bedded, friable in few thin beds in upper half,
very fine grained, subangular, mostly clayey, very
silty; includes some interbeds of medium-gray siit-
stone -- princioally in Tower 1 ft.; Tower contact
gradational=-=emeememmcmcmm e e emcc e e e
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Siltstone, medium-gray, poor platy-bedded; abundant small
carbonaceous plant fragments; some large thin carbo-
nacecus plant fragments; few coal films; several thin
interbeds of medium-gray conchoidally fracturing
clayey shale with many cartonacsaous plant fragmants;
lower contact gradationai==----ececmecemomcc e e

Shale, medium-gray, pcor platy-bedded; abundant small
carbonaceous plant fragments-----=-e~cecemmccamaccaananaaao

Coal, blocky; inciudes 0.15-ft. bed 0.1 ft. below tcp of
medium-dark-gray to brownisn-gray shale with many
carbonaceous plant Tragmeni§-====--eemcecemcmcacocennccce-

Siltstone, medjum-gray to brownish-gray, obscurely bedded;
many small carbonaceous plant tragments; lower contact
S L e et

Sandstone and interbedded siltstone; sandstone, medium-gray,
poor platy-weathering, very thin to thin-bedded, friabie
in bottom 1 ft., very fine to fine-grained in basal 1 ft.
becoming very fine grained above, subanguiar, very
silty, clayey above basal 1 ft.; some carbonaceous
plant fragments -- mostly in beds 0.5 ft. to 1 ft. thick;
siltstone, medium-gray, obscurely very thin to thin-
bedded, clayay; includes few smail leaf impressions in
upper part; lower contact snarp-----=-e-e-cccccccenccaana-

Siltstone, medium-gray, nackiy- *to poor platy-weathering,
obscurely very thin to thin-bedded, sandy; locally
abundant carbonaceous piant fragments; many large
poorly oriented coalified wood fragments 2.5-3.5 ft.
above base; includes many beds up to 1 ft. thick of
medium-gray very thin bedded very fine grained sand-
stone; lower contact gradational-=-=--c-mcmccamacmnnacaaas

Shale, mediuin-gray to medium-dark-gray, pcor fissile to
piaty-bedded, silty, clayey; abundant carbonaceous
plant fragments on bedding=-~~=e~==ceeccecccamcan e ee——e

Coal (5P-20 -- 2 shale partings)*, platy- to blocky-
weathering; many large coalified wood fragments; in-
cludes 0.6-7t. parting 0.4 ft. beiow top of medium-gray
very silty shale with abundant plant fragments; G.5-Tt.
parting 2.3 ft. below top of medium-darxk-gray very silty
shale with abundant plant fragments==--e-eccocemcmomnannax

*Palynological sample



Siltstone, medium-gray, partly iron-stained, hackly- to platy-
weathering, very thin to obscureily bedded, clavey to very
clayey; locaily abundant plant fragments; includes 2-ft.
bed 5 ft. below top of medium-gray platy-weathering very
thin bedded to laminated silty sandstone with few leaf
impressions; lower contact sharp-=-=es=-eececcceccccacaann-

Sandstone, medium-gray, platy-weathering, very thin bedded,
partly friable, very fine grained, subangular to sub-
roundad, silty; includes 0.1-ft. siltstone bed 0.2 ft.
below top; lower contact gradational-=e=es-ecceccnccceaaaao

Siltstone, medium-gray, hackly-weathering, obscureiy bedded;
includes 1-ft. bed at base of medium-gray piaty-weather-
ing very thin bedded clayey to very clayey shale with
abundant carbonaceous piant fragments=----c-eccnccacaneaao

Coal, platy-weathering, deeply weathered, beny; includes
many very tnin siltstone partings 3.2-0.5 ft. below
top; 0.2-ft. bed 0.5 ft. belcw top of brownish-gray
deeply weathared poor platy-becded to fissile shale--=--=-
1
Siltstone, medium-dark-gray, clayey; abundant plant frag-
ments and finely disseminated carbonaceous material; in-
cludes carbonaceous lenses; lower contact gradational-----

Siltstone, mediumlgray, ircn-stained in upper half, hackly-
weathering, obscurely bedded, clayey, sandy in upper 2
ft; abundant plant remains; lower contact gradational-----

Shale, medium-gray, platy-weathering, obscurely fissile,
silty, very clayey; abundant small plant fragments;
some large coalified wood fragments in upper part;
lower contact gradational---==ccececcmccmmcccccccncccnanan

Shale, dark-gray, fissile- to platy-weathering, clayey,
carbonaceous; abundant plant fragments=----eecaceccccnaca-

Siltstone, medium-gray, lccally hard and calcareous
cemented, very clayey; abundant piant fragments-=----=-=--

Shale, dark-gray, platy-weathering, clayey, carbonaceous;
abundant plant fragmentS---=-=-ce-ccecceacaraccacacncacan.

Coal, deeply weathered, fissile-weathering in lower 0.6 ft.;
mostly cocalified wood remains; bony in upper 0.4 ft.;
includes many thin interbeds of dark-gray carbonaceous
Shale=rmem o e e e et e eeee
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Siltstone and interbedded sandstone; siltstone, medium-
gray, platy-weathering, very thin bedded, clayey,
sandy; sandstone, medium-gray, platy-weathering, very
thin bedded, mostly friable, very fine grained, sub-
rounded to subangular, very siity; basal 1.5 ft. of
unit is medium-grained subrounded to subangular sand-
stone with 1arge coalified wood fragments; siitstone
dominates in lower half of unit and sandstcne dominates
in upper haif of unit; unit includes 1-ft. bed at top

of medium-gray shale (5p.14)* with common plant frag-
ments; lower contact fairly sharp----=-=--eascocaaocaaoo-

Sandstone and interbedded siltstone; sandstone, medium-
gray, platy-weathering, very tnin bedded to laminated,
very fine grained, subangular, very silty; forms beds
mostly 0.5 ft. thick; includes carbcnacegus laminations;
siltstone, medium-gray, partiy iron-stained very thin
bedded to laminated, ocartly sandy; forms beds mostiy
0.5 ft. thick; unit includes 1.5-ft. siltstone bed at
base; 1.2-ft. bed at top of medium-gray very thin
bedded to laminated silitstone with abundant carbonaceous
plant fragments; brownish tint in lower 0.2 ft.; lower
contact sharp-----=-cecmccecamcccccccccmcccccrcccm e

Shale, dark-gray to black, platy-weathering, carbonaceous;
abundant plant fragments, coail films, and partings----=---

Coal, platy-weathering-----==c-cececcmc e ce e e

Siltstone, medium-gray, partly iron-stained, probably very
thin bedded, clayey; abundant carbonaceous plant frag-
ments; includes at base abundant large coalified wocd
fragments in G.4-ft. bed of dark-gray to black carbo-
naceous siltstone with many coal films and partings-------

Coal, bony; includes very tnin oartings of medium-dark-gray
carbonacenus siltstong--==ccccmcccmmmcmcccm e

Siltstone, medium-gray, hackly-weathering, obscurely bedded,
probably thin-bedded, partly sandy; common small plant
fragments; includes 4-ft. bed 2 ft. above base of platy-
weathering very thin bedded cross-bedded subangular
very fine grained very silty sandstone that becomes
slabby-weathering and friable in uvwer 1 ft.; lower
contact fairly sharp=-=e=-=cccmcccoccmec e e ccee e
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Sandstone, medium-gray, locally iron-stained, slabby-weathering,
friable, fine- to medium-grained, fine-grained in upper
1 ft, subrounded to subangular; lower contact sharp and
possible disconformity-~==~cccmmmccmmocccmnmcccacacncanan-

Coal, blocky; lower contact sharp-=we--cecaccmcccccmcnancnnna-o

Siltstone, medium-gray, hackly-weathering, obscurely bedded,
probably thin-bedded, partly very sandy, ciayey; in-
cludes at base 0.5-ft. bed of medium-gray shale (5P-9)*, wi
abundant plant fragments that grade into overlying silt-
stone; 2.8-ft. bed 0.2 ft. beiow top of medium-gray
slabby-weathering very thin bedded partly friable very
fine grained sandstone; 0.2-ft. bed at top of medium-
dark-gray carbonaceous siltstone with many plant frag-
ments; lower contact sharp-=-===-eccccccaccccmacannnncan--

Shale, dark-gray to black, platy-weathering, carbonacecus;
white scattered very fine crystals; abundant carbonaceous
piant fragments-=~-mcecmmemme e e e e me e

Cocal, platy-weathering, bony; includes interbedded dark-gray
to black carbonacecus shale; lower contact sharp-----=----

Siltstone, medium-gray, hackly-weathering(?), obscurely
bedded, probably thin-bedded, clayey, partly sandy;
locally abundant carbonaceous plant fragments; large
coalified wood fragments oriented perpendicular to
bedding near top of unit; includes interbeds up tc 0.5
ft. thick of medium-gray platy-weathering very thin
bedded to laminated very fine grained sandstone in
upper 3 ft,--=ccecc et c e

Coal and interbedded shale; coal, bony; large coalified
wood remains; shale, dark-gray to black, carbonaceous-~---

Sandstone, medium-gray, slabby-weathering, obscurely bedded,
fairly friable, very fine grained, subrounded to sub-
angular, very silty and clayey in upper 1.5 ft..; scme
carbenaceous plant fragments; large coalified wood re-
mains about 1.3 ft. below top-===-mcececcmccccacnccamaaann

Siltstone and interbedded sandstone; siltstone, medium-gray,
poor platy- tc thin-bedded, sandy; many carbonaceous
plant fragments; sandstone, medium-gray, obscurely
bedded, very fine grained, subrounded to subangular;
lower contact gradational--======mccccmmmcmccccme e
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Sandstone, medium-gray, partly iron-stained, cbscurely bedded,

mostly friable, becoming less Triable toward top, very
fine grained, subrounaed, very clayey in upper half ana
grades to sandy siitstone in part----- e e 10.3

Siltstone, medium-gray, poor platy- to thin-bedded, clayey;
‘many carbonraceous plant Tragments; includes numerous
thin beds of very fine grained sandstone; iower contact
gradational----- e et e —m—memremmeeee 11.5

Sandstone, medium-gray, slightly iron-stained, slabby-weather-
ing, very thin bedded, partly laminatad, very fine
grainad, subanguiar, very silty; lower contact fairly
sharp---------- L e PP C TR ————mee e 2.

Shale, medium- to medium-dark-gray, partly iron-stained,
obscurely bedaed, silty; many small carbonaceous
plant fragments; few large carbonaceous olant frag-
ments in ugper 1 ft.; few large coalified wood frag-
ments at 0.3-0.5 ft. above base; iower contact sharp------ 5.

Coal, Fietcner ted, partly p]agy-weafherlng, blocky; lower
contact sharo~- ------------------------------------------- 2.7

Sandstonre, medium-gray, slabby-weathering, obscurely bedded,
friable in small part, very fine grained, subanguiar,
silty; scattered carbconacecus plant fragments; includes
2-ft. bed 1 ft. belcw top of medium-gray obscurely
bedded sandy very clayey siltstone with many carbo-

naceous plant fragments--ee—eomccmeccmmcm e 6.7
Siltstone, medium-gray, locally ledge-forming, obscurely

bedded, nard, limy, sandy; abundant small carbonaceous

plant fragments----- ------------------------- e 0.8

Siltstone, medium-gray, pcor very thin bedded, clayey to very
sandy; common carbonaceous plant fragments; includes few
thin interbeds of medium-gray very Tinre grained sub-
angular very silty sandstone in upper « ft.; lower con-
tact sharpe--e—cecccmaaaa- e et 10.7

Snale, dark-gray to black, platy-bedded, silty, carbonacecus;
includes bony coal stringers-ceemmceccmmcccceccccacnccann 0.2

Sandstone, wedium-gray, nartly irgn-stained, slabby-weather-
ing, very thin to thin-bedded, platy- to thin-bedded in
upper 5 ft., cross-bedded, mostly friable, very fine to
fine-graired, subangular, silty to very silty, very clayey
in upper 5 ft.; incluces several thin interbeds of sargy
siltstone; lower coniact sharp==-=-=-- L E P TR -- 30.
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Shale, medium- to medium-dark-gqray, platy-weathering, platy-

bedded, siity, carponaceous; many carbonaceous plant
fragments on bedding--===meccccmccmmcmnc e ——————— 1.5

Coal, platy-weathering; mestly large coalified wood remains;

includes 0.7-ft. carting C.4 ft. above base of medium-
gray shale with many carbonaczous plant fracments; lower
contact sharp and rolling-~---- ———————eee —————— m———————— 3.7

Siltstone, medium-gray, slabby-weathering, obscurely thin-

bedded, clayey: many small carbcnacecus plant fragments;

some large piant remains oriented perpendicular to

bedding at top; includes medium-gray hara dense limy

siltstcne concretions up to 0.9 ft. x & ft. at top;

Tower ccntact not examined----~==-=cceceanan e L e 2.+
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Measured section &

Location: Gully and hillside eyposures at forks of Swift Creek in NW
1/4 SW 1/4 NE 1/4 sec. 23, T. 4 S., R., 11 4., Seldovia 0-3 quad-
rangle. This ?ocaticn is approximateiy the same as locaiity 148
of Barnes and Cobb {1939, 1. 1§).

Feet
Pleistocene d°oos1ts, STUMpYy === mmmmcm e e e about 95.
Uncenformity; covered by slcpe wash

Tertiary rocks-Kenai Group, Sterling Formation

Siltstone, medium-gray, partly ircn-stained, cbscurely
bedded clavey; Tew carbonaceous plant fragments;
upper 4 Tt. somewnat plastic wnen wet-=---=ccccemeccnaan- 10.

Sandstone, medium-gray, obscurely bedded, friable, very
fine to fine-grained, subangular, silty, clayey;
scattered coaly wood fragments; includes very thin
beds of medium-gray cbscurely bedded clayey siltstone
in upper 0.4 ft.--=-ccccmmcc e e ———— 1.2

Siltstone, medium-gray, partly lightly iron-stained, ob-
scureily bedadad, clavey, shalv in upper 5 ft.; few
carbcnaceous piant fragments; inciudes 0.3- ft bed of
brownish-gray carbonacesous siltstene at 4 ft. above
base; lcwer contact sharp--=====--ceccmceacccccc e 9.3

Siltstone and coal; siltstone, brownish-gray, poor platy-
bedded, clayey, carbonaceous; forms lower two-thirds
of unit; ccal, impure(?); lower contact sharp------------ 0.15

Siltstone and interbedded sardstone; siltstone, medium-gray,
partly iron-stained, chunky- to poor platy-weathering,
obscurely platy- to very thin bedded, clayey; few carbo-
naceous piant fragments; sandstcne, medium-gray, partly
iron-stained, cbscurely very tnin tedded, partly
friable, very fine grained, subangular to subrounded;
occurs in middle and Tower part of unit in beds up to
0.5 ft. thick; unit includes some thin teds of Tadium-
gray shale with common plant fragments in upper 1.5

ft.; clayey ironstecre nodules 0.1-0.2 ft. thick about
3 ft. below top; lower contact fairly sharp----=====-=--- 8.6
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Sandstone, madium-dark-bluish-gray, partly iron-stained,
slabby-weathering, mostiy friable, Tine- to medium-
grained, scattered coarse grains ia basal 0.7 ft.
becoming dominately rine-grained abcve, subanguiar
to subrounded; numercus rounded shale tlakes; lower

contact sharp and possibly disconformable-~==w=e-meeeu-a-

Shale (6P-73)*, medium-gray, obscurely bedded; many

carbonaceous plant Tragments; lower contact sharp--------

Shale, brownish-gray to dark-gray, platy-bedded, hard,

tough, carbonaceous; iower contact shdrp--=-===--===e-===-

Siltstone, medium-gray, pcor platy-weathering,
cbscuraly platy- to very thin bedded, shaly in lower
part, cleyey, partly finely sandy; few small carbo-
naceous plant fragments and large ccalified wood
fragments near 2ase; includes some interbedded very
fine grained sandstone about 5-0 ft. 3zbove base; bed
less than 0.1 ft. thick of medium-dark-gray poorly

bedded shale with abundant piant fragments at top~-------

Coal, weathered, largely impure(?)--w--eemmmecccccccaaccaaca-a-

Sandstone, medium-gray, partly iron-stained, slabby-weather-
ing, poor platy-oeddad in upper nalf, very friable in
lower half, fine-grained in iower half becoming very
fine grained to fine-grained and clayey in upper nalf,

subangular to subrounded; lower contact sharp-----~-------

Siltstone, medium-gray, poor platy- to chunky-weathering,
obscurely bedded, clayey, shaly in basal 0.5 ft. and
upper 0.3 ft., sandy in middle part; common plant

fragments in part; lower contact sharp=--=--=-eeccecacaa-

Shale, medium- to medium-dark-gray, obscurely bedded;
abundant carbonaceous plant fragments; includes
few very thin beds of dark-gray to black impure coal or
carbonaceous shale in lower half; at top 0.25-ft. bed
of brownish-gray to dark-gray platy-bedded carbonaceous

shale with abundant piant fragments on bedding--=--------

Coal, bltocky; includes medium-brown friable sandy silt-
Stone parting 0.1 fi. thick at C.1 ft.below top; much
wocdy material in ucper 0.1 ft.; irregular short stumps

locally at top; lower contact sharp-=---eeeececemcmccaaa-
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Shale (6P-69)*, medium-gray, medium-iight-gray-weathering,
obscurely beddea, poor platy-bedded in upper 0.5 ft.,
hard; abundant plant fragments; ebundant siickensides
about 0.5 ft. below top; lower contact gradationai------- 1.8

Siltstone, medium-gray, medium-dark-gray in lower 1 ft.,
poor piaty-weathering(?), ncor platy-bedded, clayey;
abundant plant fragments in lower 1 ft.; few large
coalifiaed wood remains and iocaliy abundant carbo-
naceous root remains in upper 2 ft.; lower contact

Sharp=--===m-m e ccme e e e n e 3.

Sandstone, medium-gray, partly iron-stained, slabby-weather-
ing, mostly obscurely bedded, partiy platy-bedded,
friable, very fine grained, subengular; inciudes 1-ft.
bed of medium-gray laminated partly friabie siltstone
at base; 1-ft. bed,8 ft. above base, of medium-gray
obscurely bedded clayey siitstone with common plant
fragments; 1-ft. bed of medium-gray cnunky- to poor
platy-weathering clayey siltstore at 18 ft. above
base; 1.5-ft. bed of similar siitstone at 27 ft.
above base; lower contact gradational--=--es-cccoccaann-- 29.5

Siltstone, medium-gray, partly iron-stained, chunky- to poor
platy-weathering, obscurely bedded, clayey; scattered
carbonaceous plant fragments; lower contact
gradational-=-=-e==eecmemc e e cm e e 3.3

Sandstone and interlaminated siltstone; sanastone, medium-
gray, platy-weatnering, uniformly laminated, very fine
grained, subangular, very silty, clayey; siltstone,
medium-gray, platy-weathering, clayey--==-===cccemcnemaax 4.

Siltstone, medium-gray, partly iron-stained, chunky-weathering,
obscurely bedded, ciayey; scattered plant fragments;
includes 1-ft. ced, 0.5 ft. above base, of friable
very fine grained sandstone; 0.5-7t. bed in middie of
medium-gray obscurely bedded shale; lower contact
fairly sharp====-=ce--ccecmcmc e cm e e e 6.5

Sands tone, medium-gray, partly ircn-stained, slabby-weather-
ing, obscurely to partly platy-bedded, friable, very
fine grained, sunanagular, silty; includes interbeds of
medium-gray partiy friable clayey siltstone; Tower
contact fairly sharpe--=-=cesmcecmmcccmmcm e e eae 3.

Siltstone, medium-gray, chunky-weathering, obscurely bedded,

partly poor platy-bedded, clayey; common plant fragments;
lower contact gradationale-=-eeseomcccmoccmcnaccmc e 3.8
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Sandstone, medium-gray, partly iron-stained, slabby-weather-
ing, mostly obscureiy bedded, scme platy- to very tnin
bedded, friable, very Tine to fine-grained, sucanguiar;
becomes very fine graired, ciayey, and less friabie in
upper 3 ft.; lower contact gradational--<-=--cecec--- ---- 8.1

Siltstone, medium-gray, partly iron-stained, platy-weathering,
laminated, finely sanrdy, clayey; may include ironstone
nodules near tep; lower contact gradatignal--=------------ 2.

Shale, medium- to medium-dark-gray, pocr b
in upper 0.5 ft., coscurely bedded, locally fissile,
poor p]aty-bedded in voper 0.5 ft., very silty in
upper 0.3 rb., abundant carbonacescus piant fragments;
includes 0.2-ft. ced, 2.5 ft. above base, of shaie
with scattered tc abundant white medium-sand-size
pyrociastic grains-=e==eeccmcmecccmcmnaaaaan R 5.3

aty-weathering

I
s T
~
Q
v

Coal, upcer 0.5 ft. deeclv weathered bone coal; includes
0.5-ft. parting, 0.3 ft. above base, of medium-gray
hard shale with zbundant piant fracments; 0.8-ft.
parting, 1.9 ft. abcve pase, of meaium-gray clayey
siltstone with abundant large coalified wood re-

Siltstone, medium-gray, parf}y iron-stained, slabby-
weathering, cobscurely platy-bedded, clayey; few carbo-
naceous plant fragments; includes at top 2-ft. bed of
medium-gray slabby- to platy-weathering platy-bedded
very fine grained subangular sandstone; lower contact
gradational-=====~=c=aeu- e e L EL L 8.

Sandstone, medium-gray, part]y iron-stained, platy-weather-
ing, platy- to very thin bedded, partly friable, very
fine grained, suobrounded, silty, very clayey in part; in-
cludes 1-ft. bed, about 0.3 ft above base, of fine-
grained friable sandstone with few large coalifiea
wood fragments and few lenses and thin beds of inter-
laminated carbonacecus material and sandstone; 1-ft.
bed, ¢ ft. above base, of medium-gray platy-weather-
ing platy-bedded siltstone; 5-ft. bed, 7 ft. above
base, of fine-grained friable sandstone; lower con-
tact gradational-=ce-cccmcmccm e e e e 16.

Siltstone, medium-grav, partly lightly iron-stained, platy-
weathering in ucger half and chunky-weathering in
lower half, platy- to very thin bedded, clavey; scattered
carbonaceous plant fragments; lower contact gradational-- 3.4

]
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Shale, medium-gray, obscurely bedded, silty; abundant
carbonaceous plant fragments==ees-cmcemccamemcccccancna—n

Coal, bong-ememem e e e e

Siltstone, brownish-gray to medium-gray, pcor fissile to
platy-bedded, clayey; abundant carbonacecus wood
fragments; some large coaiified wood remains oriented
parallel to bedding-----=--=mccccmcmcc e e e

Shale (6P-57)*, medium-aray, cbscurely bedded; many carto-
naceocus plant fragmeniS==~---=-mememcm e e —c———

Coal, lcwer 1.2 ft.poor blocky; upper 0.3 ft. probably very
impure; lower contact sharp-=-=-eecccccmomcmcccccmcnan e

Siltstone, medium-gray, poor platy-weathering, partly poor
platy- tc very thin peddaed, clayey, micaceous; locaily
common carbonaceous piant Tragments; upcer nalf in-
cludes few beds, 0.5 ft. thick, of medium-gray shale
with many carbonaceous plant fragments; targe slicken-
sides about 1 ft. above Dase; lower contact
gradationai=~=e-~mscmmcmcmm e e e

Sandstone and interbedded siltstone; sandstone, medijum-
gray, cbscurely bedded. very fine grained, subangular,
very clayey; some carpcnaceous piant fragments; silt-
stone, msdium-gray, obscurely bedded, clayey; common
carbonacecus plant fragments; unit weathers slabby to
poor platy; lTower contact fairly sharp-=-e-cecccnmcccnaaa-

Sandstone, medium-gray, mostly iron-stained, partly lami-
nated to niaty-bedded, partly friable, very fine grained,
subangular, micaceous, mostly clayey; some carbonaceous
plant fragments===----cemmcm e e

Siltstone, medium-gray, partly iron-stained, obccurely
bedded, clayey; many carponaceous plant fragments--------

Siltstone, brcwnish-gray tc dark-gray, platy-bedded, clayey,
carbonaceous; lower contact sharp=---=---eccmcmccmmccnan-
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Sandstone and interbedded siitstcne; sandstone, medium-gray,
partly iron-stained, obscureiy very thin pedded, partly
friable, very fine grained, sunanguiar, silty, very
clayey; Tlocal carbonaceous piant fragments rzndcmly
oriented in part; includes 1.4-ft. bed of friable sand-
stone at 1 ft. below top; siltstone, medium-gray,
obscurely bedded, largely sandy, ciayey; some carbo-
naceous plant fragments randcmly oriented in oart;
unit includes at top few ironstone nodules, 0.2Z25 ft.
thick, with abundant srall carbonaceous plant fragments;
unit weatners slabby; lover contact sharp--------=------—-

Siltstone, brownish-gray to dark-gray, poor fissiie to platy-
bedded, clayzy, carbonaceous; abundant carbonacecus
plant fragments on bedding; iower contact fairly sharp---

Siltstone, medium-gray, obscurely bedded, clayey; some
carbonaceous pniant fragments; inciudes interbeds of
very fine grained very clayey sandstone in upper half;
lower contact gradationale-=-e-~eeececccconaao- ———mm————

Sandstone, medium-gray, slabby-weathering, obscureiy bedded,
very fine grained, subangular to subrounded, very clayey;
few carbonacecus plant fragments; lower contact sharp----

Sandstone, medium-gray, slabby-weathering, obscurely bedded,
friable, medium- to coarse-grained in basal part be-
coming fine-grained in upper part, subrounded, ciayey,
micaceous in lower part; basal part includes few smaii
medium-gray shale flakes up to 0.05 ft,thick-=~==~=~- -——-

Siltstone, medium-gray, poor slabby-weathering, cbscurely
bedded, clayey; common carbonaceous plant fracments;
few large randomly oriented coalified wood fragments
in upper 1 ft.; few coal stringers; includes at top
0.6-ft. bed of brownish-gray poorly bedded carbonaceous
siltstone; lower contact fairly sharp--~--==c-ce=-- —————

Sandstone, medium-gray, partly iron-stained, obscurely
bedded in lower part becoming very thin beaded and
cross-bedded in upper 3 ft., friable to pocoriy friable
in upper half, very fine to fine-grained, subangular;
very clayey in upper 3 ft.; common randomly oriented
plant fragments in upper 3 ft.; few large coalified wood
remains normal to bedding in upner | ft.; includes few
thin beds of medium-gray obscurely bedded very clayey
siltstone in upper 3 ft.; iower contact sharp---==--=----

0.5
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Siltstone, medium-gray, partly iron-stained, poor slabby-
weathering, obscurely bedded, clayey; abundant rancomly
oriented carbonaceocus plant fragrents in part; inciludes
few thin beds of medium-gray very Tine grained sand-
stone in upper 1.4 ft.; lower contact sharp and scme-
what uneven---esececcaccmmacaax R e e DL T 8.7

Sandstone, medium-gray, mostly iron-stained, slabby-weather-
ing, obscurely bedded, friable, very fine to fine-
grained, subangular to subrounded; lcwer contact fairly
Sharp=-ece-eecc e e cce e m————— R et 3.7

Siltstone, medium-gray, chunky-weathering, obscurely becded,
soft; abundant carbonaceous piant fragments in bhasai
part and scattered in upper part; iower contact snarp---- 0.4

Siltstone, brownish-gray, fissile, carbcnaceous; lower
contact fairly snarp==-~--==eecee- e emmeee- e G.2

Sandstone, medium-gray, strongly iron-stained in lower part,
slabby-weathering, obscureiy bedded in lcwer part,
platy- to very thin -edded in upger nalf, friabie,
fine- to medium-grained in lower part becoming very
fine grained in upper half, subangular to subrounded,
slightly silty; scattered large coalified wood re-
mains; lower contact sharp---=e-==ceccccana- mmmmmcmaeeaae 10.

Sandstone and interbedded siltstone; sandstone, medium-
gray, partly iron-stained, platy- to very thin peddad,
partly friabie, very fine grained, subangular, silty;
common carbonaceous laminaticns; siltstone, medium-
gray, partly ligntly iron-stained, pcor platy- weather-
ing, platy~ to very thin bedded, sandy; locally abundant
carbonaceous plant fragments; lower contact fairly
T R B et e T 36.

Shale, medium-dark-gray, fissile to platv-bedded, carboc-
naceous; abundant carbonacecus plant fragments------cee-- 0.6

Siltstone and interbedded coal; siltstone, brownish-gray,
fissile to platy-beddad, clayey; zbundant plant re-
mains; forms beds up to 0.3 ft. tnick: coal, mostlv
coalified wood remains; forms o beds up to 0.4 ft.
thick==--~- e e e e L L 3.6

Coal, abuncant coalified wood remains; weathered--=w-=ccceaeaa- 1.
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Sandstone, medium-gray, light-gray-weathering, iron-stained,
poor platv-weatherina, platy(?)-bedded, partly friable,
very fine to fine-grained, subangular tc subrounded;
few large coalified plant remains mcstly oriented
parallel to bedding; includes few coal lenses and
stringers in upper 0.3 ft; lower contact gradaticral----- 1.5

Siltstone, medium-gray, slabby- to chunkv-weathering, ob-
scurely bedded, clayey; lower ccntact gradational-------- 1.

Shale (£P-46)*, medium-gray, obscurely bedded; common to
locally abundant piant fragments; numerous large
cnalified wood remains oriented mostiyv parallel to
bedding; inciudes irreguiar 1ronstone nocduies up to

Coal, dull, platy-weathering; lower contact sharp------------- 0.5

Sandstone, medium-gray, iron-stained in icwer part, cb-
scureiy beadec, Triabie, very fine to fine-grained
becoming very fine grained in upper 0.5 ft., sub-
angular; clayey in upper 0.5 ft.; includes common
randomly oriented piant fragments in upper 0.5 ft.------- 3.5

Siltstone, medium-gray, partly iron-stained, poor platy- to
chunky-weathering, partly platy-bedded, partly clayey;
locally abundant smali carbonacecus piant fragments;
includes beds, up to 1.5 ft. tnick, of medium-gray
platy-teddea partly friable very fine to fine-grained
sandstone; 0.3-ft. bed of medium-dark-gray carbonacesus
siltstone overlain by 0.2-ft. bed of bone coal at tcp;
Tower contact gradational-===-ce-scmeccmcam oo nee e 15.7

Sandstone, medium-gray, partly iron-stained, platy-weather-
ing, laminated to very thin bedded, partly friabie,
very ¥ine to fine-grained, subanguiar, partly silty,
partly clayay-==-=-cmmcmeec e e e 5.9

Shale, brownish-gray, poor fissile to platy-bedded, carbo-
naceous; abundant olant fragments-e---eccocccncccecncana- 0.3

Coal, Bed T(?), platv-weathering; includes 3 brownish-qray
platy-bedded to fissile carbcnaceous shale partings
(0.2 ft. thick 0.4 ft. below top, G.1 ft. thick 0.8
ft. below top, 0.3 ft. thick 1.2 ft. beicw top); much
wood remains; lower contact sharp--====-ccecemcccaccnccauaa 3.2
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Siltstone, medium-gray, chunky-weatnering, obscurely bedded,
partly very thin bedded, hard, very clayey; IOPaiT/
abundant carbonacecus plant fragments; few ranauwxy
oriented large coalified wood tragments about 2 ft.
below top; inciudes at top 0.3-7t,bed of medium-orownish-
gray very thin Sedded clayey siitstone with abundant
carbonaceous piant fragments; iower contact
gradational—==c=mee e e

Sandstone, medium- -gray, platy-weathering, laminated to D}aty-
bedded partly friable, very fine gra1ned, subanguiar,
partly very clayey; lower contact snarp—-f ---------------

Siltstone and snhale; siltstone, Srownish-gray to medium-
gray, cnunky- to poor platy-weatnering, platy-bedded
to fissile; iocally abundant carponaceous piant frag-
ments; forms upper nhalf of unit; snale (6P-41)*,
medium-grav, obscurely bedded; <ommon plant Traagmants;
includes 0.CZ-7t. black carbonaceous shale bed at base;
lower contact snarp-==-==-=-ccccmeaa= e -—-
Sandstone and interbedded silustO”e, sandstone, medium-gray,
platy-weathering, platy-bedded to lamnnated very fine
grained, subangular; includes few very thin beds of
friable very fine-grained sandstone; siitstone, medium-
gray, obscurely bedded, clayey; common carbonaceous
plant fragments; occurs in 2 beads (0.5-ft. bed in
middle of unit and 1-ft. bed near top) lower contact
gradational —==--==sc e e e et e

-7

Sandstone, medium-light-gray, sliabby-weathering, poor
cliff-forming, ciaty- to very thin bedded, cross-
bedded (sets apout 1.5 ft. thick}!, friable, less
friable in upper 2 ft., fine- graxned becoming very
fine grained in upper 2 ft., subangular to subrounded;
includes few thin iron-cemented carbonaceous beds and
lenses up to 0.1 ft. thick,; lcwer contact sharp-~=--~=-=-

Sandstone, medium-gray, mostly iron-stained, platy-weathering,
evenly platy-bedced; abundant carbonaceous laminae-====--

-
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Sandstone, medium-1ight-gray, part]y iron-stained, slabby-
“weathering, smooth steep sicpe-forming, piaty- to very
thin bedded, even and platy-oedded in uppe" 2 ft.,
cross-bedded, friadbie, line- to 1 medium- gra1ned in basal
part becollng dominately Ti e-gralned ft. above base,
very fine to fine-grained in upper 2 Ft., subangular
to subrounded, silty; contorted bedding betwween 4 and
10 ft. below top; long narrcw coalified niant fragments
in basal 0.2 ft.; includes scattered ironstones; some
very thin iron-cemented carbonaceous beds; abundant
ironstcones up to 0.2 ft. thick at base; lower contact

Siltstone, mecdium-gray, slabby- to poor platy-weathering,
poor piaty- to very thin bedded, claysy; carbonacesus
plant fragments locally abundant; gragzes %o mostly
medlum—gray laminated very fine grained clayey sand-
stone in upper 1 ft.; lower contact sharp----- L B LT 4.

Sandstone, medium-gray, iron-stained, slabby-weathering,
obscureiy beaded, friabie, very fine grained, sub-
anguiar; lower contact fairly sharp----- ————— ————emeeaae 4.4

Siltstone and interbedded sandstone; siltstone, medium-gray,
platy- to very thin bedded, clayey, partly sandy;
common carbonaceous piant fragments; sandstone, medium-
gray, slabby-weathering, obscurely very thin bedded,
partly friable, very fine grained, subangular, very
ciayey; includes ironstone ncdules up to 0.2 ft. thick
at about 1 and 2.5 ft. above base; 0.3-ft. bed of medium-
gray friable very fine grained sandstone near middle;
Tower contact gradational---=-=-=-cc-ccacana- —————————— 6.3

Sandstone, medium-gray, partly iron-stained, slabby-weather-
ing, obscureiy very thin bedaed, friable, very fine
grained, subangular, very ciayey; lower contact
gradational---=-e---- e et D b Lt 7.6

Siltstone, medium-gray, obscurely bedded, ciayey, partly
sandy; faw carbonaceous plant fragments; includes at
base 0.3-ft. bed of medium-gray platv- to very thin
bedded shale with abundant small carbonaceous plant
fragments-===--meemccc e e memmm———— 1.3

Coal, dark-brownish-grav to black, platy-weathering;

abundant large coaiified wood fragments; lower contact
- T R e it 0.5
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Siltstone, medium-gray, poor platy(?)-weathering, obscurely
bedded, clayey; abundant partly randomiy oriented

carbonaceous plant fragmentS=====cemscccomcmmam e cmaeaae
Coal, very impure, bony====eesecmme oo oo e
Shale, medium-gray, poor platy-bedded; abundant carbonaceous

plant fragments--==m=mmeo o mm e e e
Coal, very impure, bOny=====em oo e caeee
Shale, medium-gray, poor nlaty-bedded; abundant carbo-

naceous plant fragments=-=-e-eeeec e ccaccc e cmcc e
Coal, very impure, boONy-===-eeommm it

Shale (6P-32)*, medium-gray, partly brewn-tinted, poor platy-
bedded; abundant partiy randomly orisnted carbonaceous
plant fragments; some large randomiy oriented wood
Fragments—mem e e e e e e e e

Coal, very impure, DONy=======ccmmm e e e me e eeeee

Sandstone, medium-gray to brownish-gray, friable, very
fine to fine-grained; many carbonaceous films---------=--

Coal, Bed S, platy-weathering; mostly large flattened coali-
fied wood remaing -=-===-cmmmmm e maeaaaa

Sandstone, medium-iight-gray, steep fairly smooth slope-
forming, locally cliff-forming, piaty- to thin-beaded,
cross bedded (sets less than 2 ft. thick), mostly
friable, locally strongly iron-cemented in thin beas
and lenses up to 9.5 ft. tnick, medium- to coarse-
grained in basal 1 7t., mostly fine-grained, very
fine grained in upper 6 ft., subangular to subrounded,
very clayey in upper 2 ft.; abundant small carbonaceous
plant fragments randomly oriented in upper 2 ft.;
scattered very carbonaceous iaminaa; iower contact

Coal, blocky to platy; uoper 0.3 ft. impure; many large
coalified wood fragments; 0.35-7t. lenticular parting
1.2 ft. above base ¢f brownish-gray sandy clayey pyro-
clastic(?) siitstone; 0.1-ft. narting of dark-trownish-
gray to dark-gray carbonaceous shale at 0.3 ft. below
top; lower contact sharp---===c-sesececcocmccoccamannana-
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Siltsteone, medium-gray, chunky-weathering, obscurely bedded,
hard, clayey, mostly sandy; abundant randomly oriented
carbonaceous plant fragments; Tew large randomiy oriented
plant remains; lower contact gradationai--=-=-esememcnoa-n 2.9

Sandstone, medium-gray, siabby-weathering, cbscurely thin-
bedded, very fine grained, very clayey; some carbo-
naceous plant fragments; few long piant remains extend
into this unit from underiying siltstone; lower ccntact
gradational===-eeeccemmmc e e 2.7

Siltstone, medium-gray, chunky- to hackly-weathering, ob-
scurely bedded, clayey; common randcmiy oriented carbo-
naceous plant fraaments; cne long pient fragment about
0.05 ft. in diameter extends upward into the overlying
unit; lower contact sharp~=-==--eeccmmce e e e 0.7

Siltstone, brownish-gray, platy-weathering, locally ledge-
forming, fissiie to platy-bedded, ciayey; abundant plant
fragments on bedding; lcwer contact fairiy sharp---~-~=-- 0.6

Siltstone, medium-gray to partly brownish-gray in upper
0.3 ft., chunky-weathering, obscurely bedded, clayey;
many randomly oriented carbonacecus niant fragments;
lower contact fairly sharp--=--~===cmcecccmmmcccmc e 2.5

Sandstone, medium-gray, partly iron-stained, slabby-weathering,
very thin bedded, fairly friable, very fine grained,
subangular to subrounded; many carbonaceous laminae;
lower contact Sharp=-=-=cecceecccme e e e 2.6

Siltstone, medium-gray, chunky- to poor slabby-weathering,
obscurely bedded, very clayey, sandy in lower 3 ft.;
common randomiy oriented carbonaceous plant fragments;
includes few ironstcne nodules up to J.3 ft. thick at
0.2 ft. above base; lower contact sharp~-=~=ceseececanaa- 5.3

Sandstone, medium-gray, onor slabby-weathering, obscurely
platy-bedded, friable, very fine grained, subangular
to subrounded; Tower contact sharp--~==--meccccaccaceanax 1.5

Siltstone, medium-gray, poor platy- to slabby-weatherina,
obscurely thin-bedded, clayey, sandy in upper 0.5 ft.;
carbonaceous plant fragments locally common; includes
ironstone nodules up to 0.2 ft. thick near middle;
Jower contact gradational-===--s-eeemcmccc e ra e 2.7

Sandstone, medium~-gray, obscurely bedded, very fine grained,
very clayey; poorly exposed; lower contact gradational--- 4.6



Siltstone, medium-gray, probably chunky-weathering, ob-
scurely bedded, clayey; tew carbonaceous plant frag-
ments; pcorly exposed; lower contact gracational----=-=--- 1.

Sandstone, medium-gray, very thin bedded, slightly friable
in part, very fine grained, subangular to subrounded,
Clay@y === e e e e 2.

Siltstone, medium-gray, thin-bedded(?), sandy; locally
abundant carbonaceous plant fragments; includes few
very fine grained sandstone laminae; lower contact
gradational =-e===cemmcmemc e e 2.

Sandstone, medium-gray, slabby-weathering(?}, friable, very
fine to fine-grained, supangular to subrounded; poarly
observed ; Tower contact fairly sharp--===--ccccccccacaaa- 3.

Sandstone, medium-gray, piaty-weathering, Taminated, very
fine grained; lower contact fairly sharp----=-==e-c--a-a- 1.

Siltstone, medium-gray, partly iron-stained, very thin
bedded(?), clayey; few small carbonaceous plant
fragments; includes ironstone nodules up to 0.2 ft.
thick about 0.5 ft. belcw top; lower contact
gradational===-==-esmececemem e e eee 4.

Shale (6P-22)*, medium-gray, poor platy-weathering(?),
poor piaty-bedded to fissile; abundant piant frag-
MeN{S=mm=mecmeemmm e e e s ce e cm e 1.

Coal, platy, bony; abundant large coalified wood fragments;
includes 0.2-ft. iense of medium-brown clayey siltstone
at 0.5 ft. below top; 0.1-ft. Tenticuiar parting of
light-gray claystone at 0.1 ft. below top-==-ecemeaecneam 2.

Sandstone and interbedcded siltstone; sandstone, medium-
gray, slabby-weathering, very thin bedded, partly
friable, very fine to Tine-grained, subangular to sub-
rounded; siltstone, medium-gray to brownish-gray,
poor platy- to siabby-weathering, obscurely bedded,
clayey, sandy; locally abundant carbonaceous material
and plant fragments; unit includes many large randemly
oriented coalified wood fragments in upper 1.5 ft.-=----- 4,

Siltstone, brownish-gray, clayey; abundant plant remains------ 0.2
Shale, dark-gray to black, fissile, carbonaceous; lower

contact sharp---e=sceccacm e e e e 0.1

*Palynological sample
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Sands tone, medium-gray, poor platy- to slabby-weathering,
very thin bedded, cross-beddea, friable in middie
part, very fine grained to partly Tine-grained, very
silty in upper part; few large carbonaceous wood
fragments in upper part; iower contact covered--------c--- 3.6

Coverad interval-c--eemmmccm e cm e am e 4.4

Sandstone and interbedded siltstone; sandstone, medium-
gray, platy-weathering. platy- to very thin bedded,
very fine grained; siltstone, medium-gray to brownish-
gray, poor platy-weathering, very thin bedded, partly
sandy, clayey; locally abundant carbonaceous plant
fragments; forms beds about 0.5 ft. thick and makes up
about 20 percent of unit; unit includes at top a brown-
ish-gray siltstone bed with abundant carbonaceous
plant fragments; lower contact sharp-------e-cccmccccac-- 10.

Siltstone, medium-iight-gray, slightly brownish-tinted,
even-textured, piaty- to shard-like-weathering, very
thin to platy-bedded, friable, pyroclastic; lower
contact sharp==-=ceemmeccccmmc e e e 1.5

Shale, medium-gray, obscurely bedded; few plant fragments;
grades to medium-gray clayey siltstone in upper 0.5
ft.; includes at 0.5 ft. below top 0.1-ft. bed of brown-
ish-gray platy-bedced clayey carbonaceous siltstone
with abundant piant fragments; lower contact
gradationa]===--=emmceemcc e e 2.2

Siltstone and interbedded sandstone; siltstone, medium-
gray, very thin bedded, clayey, sandy; locally common
plant fragments; sandstone, medium-gray to brownish-
gray, slabby- tc poor platy-weatnering, very thin
bedded, very fine grained; occurs in beds up to 0.5
ft. thick in basal 2 ft.; upper part of unit weathers
poor platy to chunky; lower contact gradational---------- 8.6

Sandstone and interbedded siltstone; sandstone, medium-gray,
poor slabby-weathering, cbscurely bedded, prcbably very
thin bedded, very fine grained, very silty; siltstcne,
brownish-gray, poor platy-weathering, very thin bedded,
clayey; common plant fragments; includes at 4 ft. above
base 1-ft. bed of medium-gray obscurely bedded shale with
few randomly criented carbonaceous plant fragments; at
5 ft. above base 0.2-0.3 ft.-bed of brownish gray ob-
scurely bedded snaie with common plant fragments;
lower contact gradationale=e-cmeeccccccccmccoccncanacans 8.2
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Siltstone, medium-gray, slabby-weathering, poor platy- to
very thin bedded, clayey; some carbonaceous plant
fragments—vee-cecmmemm e e n e e

Sandstone and interbedded siltstone; sandstone, medium-gray,
laminated to very thin bedded, very fine to fine-
grained, silty, clayey; abundant carbonaceous material on
bedding in basal 0.4 ft.; siltstone, medium-gray,
probably Taminated to platy-bedded, clayey; carbo-
naceous plant fragments; unit weathers slabby; Tower
contact sharp--=-==-cccccmmcan e c e rc e e e e

Sandstone, medium-gray, slabby-weathering, obscurely bedded,
probably cross-bedded, friable, fine- to very coarse
grained with many granules in lower part becoming fine-
to medium-grained in upper part, slichtly clayey;
includes in lower half many lenses and clasts up to
0.3 ft. thick of brownish-gray clayey siltstone with
some carbonaceous plant fragments; unit wedges out in
about 10 ft.; lower contact sharp, irregular, and
.probably discontormable~~=ee=-ceemacm e cccccm e cncanceee

Sands tone, medium-gray, light-brown iron-stained, obscurely
bedded, friable, Tine-grained; tew fairly large caroo-
naceous plant fragments near base; includes at top
0.1-ft. bed of medium-dark-gray fine- to coarse-
graired sandstone; few siltstone ienses in lower 0.5
ft.; thickness of unit increases to 3 ft. in a distance
of about 6 ft. Taterally; lower contact sharp------------

Siltstone, medium-gray, iron-stained in 0.1-ft. interval
about 0.1 ft. below top, chunky-weathering, obscurely
. bedded; some carbonaceous plant fragments; includes
few thin beds of very fine grained clayey sandstone
in Tower 0.5 ft.--=ecomcmcmmc e e cc e cc e ee

Shale, medium-gray, obscurely bedded; many carbonaceous
plant fragments; some slickensides in Tower half;
lower contact sharp-=s=----e-cccmccmca e cecn e cccaaen

Siltstone, brownish-gray, partly iron-stained, clayey;
many small carbonaceous plant fragments; lower con-
tact gradational-=--===cmcommocc e e

Sandstone, medium-gray, cbscurely bedded, very fine grained,
subangular to subrounded, silty, ciayey; few carbonaceous
plant fragments; becomes siltstone in upper 0.2 ft.;
Tower contact covered-==e-ceeocccmman e cce e



Covered interval; lateraily consists of sandstone and siit-

SR e

Sandstone, medium-gray, slabby-weathering, obscurely bedded,

friable, very fine grained, anguiar to subangular;
lower contact fairiy sharp-=-=-ceccccccmomcccccc e

Siltstone, medium-gray, chunky-weatheriric, obscurely bedced,

clayey; scattered sand grains; some carbonaceous plant
fragments; lower contact coverede=-------ccemccomcocnan -

Covered interval; laterally corsists of sandstone and silt-

Siltstone, medium-gray, poor platy-weathering, laminated %o

Coai

poor platy-bedded, clayey; many carbonaceous plant
fragments in a few thin beds; upper 1 ft. grades *o
Taminated very fine grained silty sandstone with many
carbonaceous plant fragmentSe=-==eemececemccocax e —————

and interbedded lenticular shale; ccal, platy-weather-
ing; abundant large ccalified wood remains; forms 5
beds up to 0.9 ft. thick; shale (6P-7 -- from highest
shale in unit)*, medium-light-gray, light-gray-weather-
ing, mostly poorly bedded to nonbedded; abundant
carbonaceous plant fragments; scattered to common

large coalified wood fragments; iocaily few leaf
impressions; forms peds up to 1.3 ft. thick; unit in-
cludes brownish-gray platy-bedded shaie with many
carbonaceous plant fragments at 0.1-0.5 ft. above base;
Tower contact sharp; unit equivalent to uppermost coal
and shale unit in measured section Tl-==--escmcmomcncnna

Siltstone, medium-light- to medium-gray, partiy brownish-

gray in upper part, cnunky- to poor platy-weathering,
laminated to very thin bedded, poorly bedded in upper
0.7 ft., claysy; many carbonaceous piant fragments,

some large randomiy oriented ccaly piant fragments in
upper 1.3 ft.; few leaf impressions in iower haif;
includes at base 0.3-ft. bed of medium-gray lami-

nated very fine grained very ciayey sandstone; lower
contact sharpe==c-=c-cmceememccm e e e e e

Shaie, medium- to medium-dark-qray and brownish-gray, chunky-

weathering, poor platv-bedded: abundant carbonaceous
plant fragments; includes at base 0.4-ft. bed of medium-
gray poorly bedded shale; lenses of medium-light-gray
and medium-brewnisn-gray shale about 0.5 ft. above Dase;

lTower contact gradational====e==-ccccmmcnncncccccncancnn..
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Sandstone and interbedded siitstone; sandstone, medium-gray,
laminated to very thin bedded, very fine grained,
subanguiar to subrounded; locally abundant carbonaceous
plant fragments on bedding; siltstone, medium-gray,
chunky- to poor platy-weathering, obscurely bedded,
clayey; few carbonaceous piant fragments; unit in-
cludes friable very fine grained sandstone beds up to

0.2 ft. thick in upper 4.5 ft.; lower contact fairly
Sharpem=m e e e e e e e

Sandstone and interlaminated bone coal; sandstone, medium-
gray, fissile to platy-weathering, very fine grained,
subangular to subrounded; Tower contact sharp-=----=-==--

Siltstone, medium-gray, chunky- to poor platy-weathering,
obscurely bedded, prcbably very thin bedded, clayeay,
very sandy at base; few carbonacecus plant fragments;
lower contact gradationale===ecceccccccmmmmaca e

Sandstonea, medium-gray, obscurely very thin bedded, friable
in Tower part becoming less friable upward, very fine
to fine-grained, angular to subangular, micaceous;
lower contact sharp==-=s==-~eccmecccccccm e ec o e c e

Sandstone, medium-gray, platy-weathering, laminated to very
thin bedded, pooriy friable, very fine grained, sub-
angular to subrounded; large coalified wood fragments
(possibly roots in growtn position); some large coaly
fragments extend into underlying siltstone; lTower con-
tact fairly sharpe-----cmecmmcecce o e e me e

Siltstone, medium-gray, mostly platy-weathering, some ficsile-
weathering, fissile to platy-bedded, ciayey; abundant
carbonacecus plant fragments; includes carbonacecus oeds
and lensas up to 0.1 ft. thick; few very thin beds or
lenses of bone coal; lower contact sharp-~~------ceceeee-

Sandstone, medium-gray, slabby-weathering, very thin bedded,
friable, very fine grained, subangular to subroundea,
silty; includes bone coal stringers at base; lcwer
contact gradational-=-~~-ecmememcccccc e e cccc e

Siltstone, medium-gray, ocoor piaty-weathering, obscurely
poor platy- to very thin bedded, clayey; abundant
carbonaceous oiant fragments on bedding; lenses of
carbonacsous siltstone, up to 0.1 ft. thick, inter-
bedded with bore coal abcut 0.2 ft, below top; lower
contact covered at forks of Swift Creek-~==<-cececonccn--

[
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Measured section 7

Location: Hillside exposure on northwest side of Fox Creek about 50-
200 yd. upstream from mouth of southeast flowing tributary (local-
1y known as Danny Creek) in € 1/2 SW 1/4 NW 1/4 sec. 33, T. 3 S.,
R. 10 W., Seldovia 0-3 quadrangle.

Feet
Pleistocene gravel-eeeememccmcmmom e cemc e e about 10.
Unconformity
Tertiary rocks -- Kenai Group, Sterling Formation

Shale and interbedded siitstone; shale, medium-gray to light-
olive-gray, partly iron-stained, deeply-weathered,
clayey, siity; siltstone, medium-gray to iight-olive-
gray, partly iron-stained, deeply weathered, clayvey------ 4,

Sandstone, medium-gray, largely iron-stained, obscurely
bedded, soft, friable, very fine grained, subrounded,
well sorted; includes 1.5-ft. bed of medium-gray silt-
stone near middlie; ironstone nodules iess than 0.1
ft. thick in middle-===-=cmmcmcc e e e 7.2

Siltstone, medium-gray, partly iron-stained, deeply iron-
stained in upper 0.1 ft., partly olive-gray-weather-
ing, mostly obscurely bedded, partly laminated to very
thin bedded in middle, largely very clayey; small
carbonaceous plant fragments in part-------ececccemeccuana 12.5

Sandstone, medium-gray, slabby-weathering, obscurely bedded,
laminated in part, soft, mostly friable, very fine
grained, subangular, very silty; becomes siltstone in
upper 1 ft.; includes few very thin lenses and beds of
‘medium-gray shale in lower 1.5 ft.; lower contact
Sharp==s=cceem s e e e e 4.4

Shale, medium-gray, poor platy- to hackly-weathering, ob-
scurely bedded, clayey; small plant fragments common
in upper part; includes few very thin to thin inter-
beds of medium-gray partly iren-stained siltstone;
lower contact gradational=====--eeececcacmnmccccnnncaaaa 4.4
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Sandstone, medium-gray, largely iron-stained, slabby-
weathering, obscurely very thin bedded, mostly
friable, very fine to fine-grained, subangular, very
silty, clayey; includes few beds of medium-gray silt-
stone and sandy shale up to 0.5 ft. thick in lower 3
ft.; few ironstone nodules less than 0.1 ft. thick in
siltstone bed 1.5 ft. apove base; lower contact
gradational--=e-eememcm e e

Shale, medium-dark-bluish-gray, scme light-gray laminations

' near middie, mostly obscurely bedded with some platy
bedding near middle, siity; grades to siltstone in
upper 0.2 ft.; common small piant fragments; includes
1.5-ft. bed of medium-dark-bluish-gray very fine grained
very silty sandstone at base; 0.4-ft. bed of medium-
gray friable very fine grained sandstone 0.8 ft. below

' top; lower contact sharp--=--===---=ccmmccecamae e

Siltstone and interbedded sandstone; siltstone, medium-
gray., Slabby-weathering, ooscurely bedded, clayey,
; abundant small carbonaceous plant fragments; sand-
I stone, medium-gray, slabby-weathering, obscurely bedded,
| very fine to medium-grained, poorly sorted, very clayey;
| lower contact gradational--=-e-ccecccmcmcmccccm e

Shale and interbedded siltstone; ‘shale (7P-55)*, medium-
- gray, obscurely bedded, clayey, silty; many small plant
. fragments; siitstone, med1um-gray, hackly-weathering,
" obscurely bedded, clayey, sandy in lower part; inciudes
few very thin beds of medium-gray very clayey fine- to
medium-grained sandstone; iower contact sharpe----eeee---

Sandstone, medium-dark-bluish-gray, partly iron-stained,
slabby-weathering, obscurely bedded, friable, fines-
to coarse-grained in lcwer part becoming fine- to medium-
grained with scattered ccarse grains in upper part,
poorly sorted, very silty, very clayey; includes
abundant dark-gray fine- to coarse-grained shale flakes;
very thin lenses of medium-dark-gray shale about 1 ft.
above base; lower contact snarp-----eeccccccmmccancccnnas

Shale, dark-gray, platy-weathering, poor blocky-weathering
in lower 0.3 ft., poor fissile to platy-bedded, carbo-
naceocus; upper half becomes less carbonaceous and in-
cludes many fine-grained particies of light-brownish-
gray volcanic ash and pumice(?); lower contact sharp----

*Palynological sample
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Siltstone, medium-dark-bluish-gray, hackly-weathering,
obscurely bedded, very ciayey especiaily in upper
part; plant fragments common in part; lower contact
Sharp=--=c=ccc e e

Sandstone, medium-dark-bluish-gray, slabby-weathering,
obscurely bedded, fairly friable, very fine to fine-
grained, subangular to subrounded, very silty, very
clayey; includes few large weatherad biotite flakes
and abundant dark-gray phyllitic shale flakes; 0.1-
ft. siltstone bed in middle; poorly observed; lower
contact sharp===--cemmcc o m e e

Siltstone, medium-dark-bluish-gray, hackly-weathering,
obscurely bedded, clayey tc very clayey in upper
part; few piant fragments at base=-=-=--cecccccmomacccaa-

Sandstone, medium-dark-bluish-gray, partly iron-stained,
slabby-weathering, partly cbscurely very thin bedded
and cross-bedded, friable, very fine grained, sub-
anguiar, cliayey, very siity; includes very thin silt-
stone interbeds or lenses; lower contact gradational-----

Siltstone, medium-gray, partly iron-stained, mostly ob-
scurely bedded but partly laminated, sandy to very sandy
in upper part---esecmccc e e e

Coal, platy-weathering, bony; includes light-gray medium-
grained pyroclastic(?) grains; propably tuff or de-
vitrified pumice--==memecmc e e

Sandstone, medium-dark-bluish-gray, slabby- to partly poor.
platy-weathering, obscurely very thin bedded, soft,
very fine grained, subanguiar, very silty; includes
3 beds of medium-gray sandy siltstone (0.5-ft. bed
near middle, 0.2-ft. bed 0.5 ft. below top, and 0.3-
ft. bed about 1.5 ft. above base)===m=cececmmmmcmccmamaa

Snhale and interbedded siltstone; shale, medium-dark-bluish-
gray, obscurely bedded, silty; few plant fragments and
large coalified wood remains; siltstone, medium-gray,
hackly-weathering, obscurely bedded, sardy; includes
few very thin beds of medium-gray friable very fine
grained very silty sandstone in lower 1.5 ft.--====e-e---

Shale, medium-dark-bluish-gray, obscurely bedded, silty;
few plant fragments and large coaly wood remains at
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Coal, very impure; includes some large woody remains; in-
cludes several lenses up to 0.1 ft. thick of light-
orown to light-brownish-gray siltstone with abundant
light-gray grains of tuff or devitrified pumice; lower
contact sharp--c--mcmecm e c e cc e e a e ae e

Shale, medium-gray, hackly-weathering, obscurely bedded,
silty, partly sandy in lower half; carbonaceous plant
fragments commcn in part; lower contact fairly sharp-----

Sandstone, medium-gray, obscurely bedded, mostly friable,
very fine grained, very siity, shaly in basal part;
lower contact gradationale==-==-ccemoccocccocioccnnacanae

Shale, medium- to medium-light-gray, hackly-weathering, ob-
scurely bedded, silty; carbonaceous plant fragments
abundant in basal 0.3 ft. and scattered elsewhere in
unit; lower contact sharp-=====-cecceocccommmaecmcccnnnen

Siltstone, medium-brown to brownish-gray, platy-weathering,
poor platy-bedded; many carbonaceous plant fragments on
bedding; inciudes light-gray grains of tuff or de-
vitrified pumice~=e=m~mccmcmc e cncmcc e ac e cm e

Coal, dull, impure; upper two-thirds of unit grades laterally
into medium-drown sandy siltstone with abundant light-
gray grains of tuff or devitritied pumice; lower con-
tact sharpe=--==-=-e=ccccecccccncncccc e c e e e e

Shale, medium-gray to medium-dark-bluish-gray, hackly-
weathering, obscurely bedded, silty; scattered plant
fragments randomiy oriented; includes very thin inter-
beds of medium-gray siltstone in iower 1 ft.; lense up
to 0.15 ft. thick of brownish-gray coaly shale near
top; lower contact gradationgi--=--===weemcecmcecccacnaax

Sandstone, medium-dark-bluish-gray, fine- to medium-grained
in Tower 1 ft. becoming fine-grained in middle and
very fine grained in upper part, subangular, clayey,
very silty; includes abundant dark-gray shale flakes;
few very thin beds of medium-gray siltstone-===-cw-ecewu--

Siltstone and shale; siltstone, medium-gray to medium-dark-
bluish-gray, otscurely bedded, very sandy; shale,
medium-gray, obscurely bedded, very silty; some carbo-
nacecus plant fragment§--------rmrececcccccacacaceccnnana-
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Sandstone, medium-dark-bluish-gray, slabby-weathering,
obscurely bedded, friable, very fine %o fine-
grained with scattered medium grains near middle,
subangular, clayey, very silty; abundant dark-gray
shale flakes; plant remains near middle; includes
0.2-ft. medium~gray siltstcne bea 0.5 ft. below top;
several very thin beds or lenses of ;11tstone ------------

Shale, medium-gray, obscurely bedded; abundant small plant
fragments; scattered large wood fragments; lower ccn-
tact sharp--=-m=ccec e e

Sandstone, medium-gray, obscurely bedded, friable, very fine
to fine-grained, subangular, clayvey, very silty; many
small dark-gray shaie flakes; abundant plant fragments
in top 0.2 ft.; includes few very thin beds or lenses
of medium-gray siltstone; lower contact sharp-------=«---

Shale, medium-gray; abundant large coalified tree remains;
includes few very thin lenses of medium-gray to medium-
dark-bluish-gray friable very fine to fine-grained -
SaANdstone~==-m-memcmmc e e e ca e e e e

Sandstone, medium-dark-bluish-gray, partly iron-stained,
slabby-weathering, obscurely bedded, soft, friable,
very fine grained with the upper 1 ft. becoming mainly
siltstone, subanguiar, clayey, very siity; many small
dark-gray shale fiakes; few large plant fragments;
includes some very thin interbeds of medium-gray
siltstone; lower contact gradational-----ec-ceccmccecanca-

Sandstone and interbedded siltstone; sandstone, medium-
dark-bluish-gray, siabby-weathering, cbscurely bedded,
very fine grained, subangular, clayey, very silty;
siltstone, medium-dark-biuish-gray, slabby-weathering,
obscurely bedded, clayey; some large coaly wood frag-
ments near middle; lower contact gradationale------==v---

Shale, medium-gray to medium-dark-bluish-gray, cbscurely
bedded, very silty; some carbonaceous plant frag-
ments; few large plant fraaments near teop; Tower -
contact gradat1ona1 --------------------------------------

Shale, medium-gray to medium-dark-bluish-gray, chunky- to
poor platy-weathering, obscurely bedded, very silty;
scattered to abundant very fine grained white to clear
feldspar crystals and pumice(?) fragments in lower two-
thirds Of Unite-mm-cmoc e ceeee e
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Shale, medium-gray, hackly-weathering, obscurely bedded,
silty; common carbonaceous plant fragments; lower con-
tact sharpe=e==em e e

Siltstone, brownish-gray, poor platy-weathering, poor
platy- to very thin bedded, very sandy, microbreccia;
includes abundant olive-gray and dark-gray mecium-
grained shale flakes and light-gray pumice(?) frag-
ments; lower contact gradational--==--ce-ecmcmmcmcmaacaa

Sandstone, medium-dark-bluish-gray, slabby-weathering, ob-
scurely bedded, friable, fine- to medium-grained,
subangular, very clayey in upper 0.3 ft., very silty;
abundant dark-gray medium- to fine-grained shale
flakes; lower contact fairily sharp==-==-c-=coccecmccaaaa_-

Sandstone, medium-dark-bluish-gray, partly platy- to very
thin bedded, partly cross-bedded, fairly friable,
fine- to medium-grained, scattered coarse grains in
lower 4.5 ft., subrounded to subangular, ciayey, very
silty; subequal guantities of monomineralic grains and
dark-gray shale flakes; scattered coalified wood re-
mains in lower part; includes many lenses up to 2 ft.
thick of medium- to very coarse grained sandstone with
scattered to abundant granules between 4.5 ft. and 21
ft. above base; abundant medium-gray shale flakes up
to 0.03 ft. thick in 0.3-ft. bed 0.5 ft. above base; unit
locally forms steep bare rounded slopes; lower con-
tact sharp-«ememcccc e e cr e e e c e e

Shale and interbedded sandstone; shale, medium-gray, hackly-
weathering, obscureiy bedded, sility; includes some
brownish-gray poor platy-bedded clayey shale with
abundant plant fragments; sandstone, medium-gray,
partly iron-stained, fine- to medium-grained; includes
shale flakes and shale Tlenses less than 0.1 ft. thick;
unit includes large carboracecus wood remains; lower
contact sharp=--==c=ccmmm e e e

Shale, medium-gray to medium-dark-bluish-gray, hackiy-
weathering, obscurely bedded, siity; some smail plant
fragments; Tcower contact sharp-=-eeecececccccmcmcmccnccnna-

Sandstone, medium-dark-bluish-gray, slabby-weathering,
obscurely bedded, friable, very fine to fine-grained,
subangular, clayey, very silty; abundant small dark-
gray shale flakes; lower contact gradational-----=~-=-==--
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Siltstone and interbedded sandstone; siltstone, medium-
gray, very thin bedded, partly platy-bedded, very clayey;
sandstone, medium-gray, slabby- to poor platy-weathering,
very thin bedded, friable, very fine grained, sub-
angular, clayey, very siity; tew small dark-gray shaie
flakes-=~momc e e

Shale, medium-gray, hackly- to conchoidal-weathering,
obscurely bedded, tough, compact, silty; few carbonaceous
plant fragments; many large coalified tree remains at
base and top; lower contact fairly sharp----=e-ecccceeaa-

Siltstone, medium-gray, slabby-weathering, obscurely bedded,
sandy to very sandy in upper half; includes few thin
beds of medium-gray friable very fine grained clayey
very silty sandstone; lower contact gradational-----=-----

Siltstone, medium-gray, slabby-weathering, obscurely bedded,
partly sandy, clayey at base; abundant carbonacecus
plant fragments in part---e=-----e-ecmcmmce e em

Shale, medium- to medium-dark-gray, poor fissile to platy-
bedded, cartonaceous; abundant plant fragments; includes
fissile bone coal stringers; 0.02-ft. lense near
middle of light-gray fine- to medium-grained sandstone
with clear feldspar crystal fragments and grains of
light-gray devitrified pumice(?) and/or tuff; lower
contact gradational=-eeescmeccmcm e eee

Shale, medium-gray, poor platy-bedded to fissile in part,
silty; abundant small carbonaceous fragments; lower
contact fairly sharp=-=-=e-cecccmcccccr e

Shale and interbedded carbonaceous shale, medium- to dark-
gray, deeply weathered, fissile; abundant plant frag-
ments and large carbonaceous wood remains; poorly
developed vertical clieat and the appearance of coal;
lower contact sharp=--=--ececmemcccc o c e cc e mccc e
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Siltstone, medium-gray, cartly brownish-gray, poor platy-
weathering in Tower part and slabby- to hackiy-weather-
ing in upper part, platy-pedded in lcwer part to ob-
scurely bedded in upper part, very clayey in upper
0.5 ft.; sore leaf imorassions in part; large carbo-
naceous wcod remains locally abundant in 0.2-ft.
interval 0.5 7t. below top; includes brownish-gray
beds with abundant fine grains of light-gray devitrified
pumice(?) and clear feldspar and glass(?) in a 1-ft.
interval 1.5 ft. above base; some slickensides in lower
part; few dark-gray to black carbonacecus shale beds
less than 0.1 ft. thick in lower part; lower contact
gradational=mesmme e e e e e e e 7.8

Shale (7P-28)*, medium-gray, hackly-weathering, obscurely
beddea, silty; common carbonaceous giant fragments;
lower contact gradationaleec=re-ceceommcmme e eeae 5.

Siltstone, medium-gray, sladby- to pocr pilaty-weathering,
platy-bedded, soft, clayey; Tew carbcraceous plant
fragmentis; includes several beds up to 0.5 ft. thick,
of medium-gray friacie very fine grained subangquiar
sandstone; unit pooriy exposed; lower contact sharp-=----- 12.

Sandstone, redium-gray, very thin bedded, cross-bedded,
friable, fine- to medium-grained in lower 2 ft. be-
coming fine-grained adove, subangular, silty; few
leaf impressions 6 ft. above base; includes abundant
black rock fragments; rew thin beds and lenses of platy-
weathering iron-rich sandstone; thin beds of medium-
gray laminated silitstone in upper 2.5 ft.; unit
Tocally a poor cliff former; lower contact fairly

Sandstone, medium-gray, poor platy- to siaboy-weathering,
platy- to very thin bedded, partly friable, very Tine
grained, subanguiar, very siity; inciudes a few very
thin interbeds of medium-gray sandy siltstone; lower
contact sharp--=-m=-m-crecmemccr e e emee S e e L 6.

Siltstone and interbedded sandstone; siltstone, medium-
gray, platy-bedded, clavey, partly calcareous; sandstone,
medium-gray, oartly ireon-stained, platy- to very tnin
bedded, friable, very fine grained, subangular; in-
cludes few thin beds of medium-gray snale; lower con-
tact sharpe==c-ccmec e e - 1.7

*Palynoiogical sample
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Sandstone, medium-gray, iron-stained, slabby-weathering,

obscurely bedded, friable, very fine graired, sub-
angular, very silty; common small dark-gray shale

flakes; Tower contact sharp-===-=-=eseccecccccceccencena-

Siltstone, medium-dark-bluish-gray, slabby- to poor platy-

-

weathering in upper 1.5 ft., cbscurely bedded, clayey
in upper 1.5 ft.; few plant fragments in lower haif;

includes very tnin beds of friable very fine grained

sandstone in 1-ft. interval near middle; Q0.1-ft.

Sandstone, medium-gray to medium-dark-bluish-gray, rartly

iron-stained, slabby-weatnering, obscurely bedded,
partly platy- to very thin becded, partly cross-bedded,
mostly friabie, very fine grained, subangular, very
clayey, veryv silty; includaes faew fine- to medium-
grained sandstone interbeds up to 1 ft. thick; 0.5-ft.
bed of medium-gray sandy siltstone about 3 ft. above

base; lower contact sharp-=====-=cecmcmcmmmccmccccecae

Siltstone, medium-gray, partly iron-stained, slabby- to poor

platy-weathering, partiy platy- to thin-bedded, some-
what uneven-bedded, partly sandy; locaily common piant
fragments; coalified tree remains in 0.5-ft. interval
near middle; includes few tnin beds of medium-gray
friable very fine grained sandstone; becomes very shaly

in upper 2 ft.; lower contact gradatigonal---=--=-cececcmax

Siltstone, medium-gray, slabby-weathering, obscurely bedded,
even-textured, soft, sandy: iower contact fairiy sharp---

Shale (7P-21)*, medium-gray, obscurely bedded, very silty;

abundant carponaceous plant fragzments in lower part;
includes 0.6-ft. interval of brownish-gray shale in
middle; bone-coal lenses up to G.4 ft. thick and
large carbonaceous wood remains; lower contact

gradational===-=-cemememcce e e e

Siltstone and interbedded sandstcone; siltstone, medium-gray

to medium-dark-bluish-gray, slabby-weatnering, ob-
scurely bedded, partiy sandy; sandstone, med:um-gray

to medium-dark-bluish-gray, siecoy weathering, ct-
scurely beddea, Triable, very fine grained; subangular,
very silty, very clayey:; forms ceds up to 1 ft. thick

in upper two-thirds of unit; lowier contact sharp--=-------

*Palynological sampie
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Sandstone, medium-gray, slabby-weathering, poor platy-
bedded, very fine grained, subanguiar, clayey, very
silty; includes in lower part interpedded siitstone
and shale with many plant fragments; 0.1-ft. lense
0.5 ft. above base cf dark-brownish-gray to dark-
gray shale with very thin lenses of yellowish-brown
very fine grained particles of tuff or devitrified
glass(?); lower contact gradational--==-=e=-eeceacaccaaaan 3.8

Siltstone, medium-gray to medium-dark-bluish-gray, hackiy-
to poor slabby-weatnering, obscurely bedded, sandy;
some large wood remains; lower contact gradational--=---- 1.6

Sandstone, medium-gray to medium-dark-bluish-gray, slabby-
weathering, cbscurely bedded, propably piaty- to
very thin bedded, very fine grained, subangular, very
silty, very clayey; lower contact gradational-~=---==---- 1.8

Sandstone, medium-dark-piuish-gray, slabby-weathering,
obscurely beddad to very thin bedded, cross-bedcad.
friable, mostly medium- to coarse-grained, scme very
coarse grains and granuies in lcwer 3 ft., fine-grained
in upper 1 ft., predominately composed of dark-gray
shale flakes with scattered large shale flakes and
several courses of large shale flakes in iower 3 ft.;
Tower contact sharp=--==--memccccccmcccccc e cmc e mn e 12.1

Shale, medium-gray, nackly- to poor slabby-weathering, ob-
scurely bedded, cizyey to very silty; plant fragments
common in upper half and scattered in lower half-~~---- -=- 3.5

Sandstone, medium-dark-bluish-gray, partly iron-stained,
slabby-weathering, obscurely bedded, friable, medium-
to coarse-grained at base becoming very fine to fine-
grained at top, supangular, very silty, very clayey;
abundant dark-gray shale flakes; lower contact sharp~---- 7.6

Shale and interbedded siltstone; shale, medium-dark-bluish-
gray, obscurely bedded, silty; some plant fragments;
siltstone, madium-dark-bluish-gray, obscurely bedded,
clayey, sandy; some plant fragments; unit weathers
hackly to chunky====~<=emmcacccancanas R L CE L EE L 4.2

Siltstone, brownish-gray tc medium-grav, poor platy-bedded,

carbonaceous; many plant fragments; prcbably pinches
out in short lateral distanc@=--==-=ceecmmcmccecccecnnann"—- 0.2
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Sandstone, medium-dark-bluish-zray, slabby-weathering,
obscurely bedded, mostly friacie, medium- to coarse-
grained in basal 1 ft. becoming fine- to medium-grained
about 3.5 ft., above base, subangular, very silty, very
clayey; composed mostly of dark-gray shale flakes;
lower contact sharp and undulating---=e=--cccccaccnceaa--

Shale, medium- to dark-gray, poor fissile to platy-bedded,
very silty; many plant fragments on bedding surfaces;
lower contact fairly sharp-e--e-memcecmcc e e e e e

Sandstone, medium-dark-bluish-gray, cbscurely bedded, very
fine grained, subanguiar, silty, very clayey; abundant
dark-gray shale flakes; upper 9.5 ft. dominately silt-
stone; includes at 0.5 ft. beiow top lense iess than
0.1 ft. thick of yellowisn-brcwn very fine grained
very silty sandstone; Tower ccntact fairiy sharp=--------

Sandstone, medium-dark-bluish-gray, slabby-weathering, ob-
scureiy beddad, friable, very fine to fine-grained,
subangular, very silty; abundant dark-gray shale
flakes; Tower contact sharp-==-~scmccccmccoconcaccnoncna-

Shale (7P-13}*, medium-gray, obscurely bedded, silty; some
small plant fragments and large coaiified wood remains;
slickensided in part; lower contact sharp---=--evececacaa-

Sandstone, medium-dark-bluish-gray, partly iron-stained
(particularly in upper 1 ft.), mostly slabby-
weathering, friable in lower 3 ft., very fine to fine-
grained, clayey in upper 1 ft.; abundant dark-gray
shale flakes; some large coaly wood fragments; lower
contact sharp=-===rescccemcmm e e e

Siltstone, mottied medium-gray and brownisn-gray in lower
part to mostly dark-brownisn-gray in upper part,
fissile~ to cnunky-weathering, obscurely to poor platy-
bedded in upper part, carbonaceous in part; fine grains
of tuff, clear feldspar and devitrified glass(?);
many cartonacecus plant fragments; includes Tenses up
to 0.3 ft. thick of medium-gray friable fine-grained
very silty sandstone in ucper 1 ft.; lower contact
gradational-===--cccmmme e e

Siltstone, medium-gray, obscurely bedded, soft, sandy in
upper 1 ft., clayey; some caroconaceous piant fragments
and few large coalified wood remains in lcwer part;
lower contact sharp-=-=-esecmmcmmmm e c e
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Sandstone, medium-gray to medium-dark-bluish-gray, sTabby-
weathering, obscurely becdad, friabie, very Tine to
medium-grained, upper 0.8 7t. mostly very fine grained,
subangular, clayey, very silty, poorly sorted; abundant
dark-gray shale flakes; icwer contact gradational-===---- 4.1

Siltstone and interbedded shale; siltstone, medium-2ray,
obscurely bedded, siity,sandy; common randomly oriented
plant fragments; shale, medium-gray, obscureiy bedded,
very silty; common randemly oriented piant fracments;
unit weathers slabby and includes very thin beds and
lenses of medium-gray very fine to medium-grained
sandstone----======cecoca--- ——————- DR ittty ————-- 2.

Siltstone and bone coal; siltstone, brownish-gray to medium-
gray, poor fissile to pliaty-bedded, clayey, carbonaceous
in part; many plant fragrents; coal, impure, weathered,
lenticular; large coalified wood remains; lower contact
gradaticnal; unit prcbably eguivalent to uppermost ceal
descrilz=d in measured section 10==-cecccmccmmcmcccncancna 1.1

Siltstone, medium-gray, slapby- to hackly-weathering, ob-
scurely bedded, clayey; rew smail plant fragrents;
few large coaly wood fracments about 1 ft. above base
and in upper 0.5 ft.; includes some interbedded shale
in lower half; lower contact sharp=-=-=-sceecccaccaccnaa- 9.7

Siltstone, medium-gray becoming btrownish-gray in upper part,
platy-bedded and hard in upper nalf, mostly clayey,
sandy in upper part; coalitied wood fragments at top;
lower contact gradational=---=--ceecccmccmmm e ccecneaaes 3.

Sandstone, medium-dark-bluish-gray, slabby-weathering, ob-
scurely bedded, friable, medium=- to coarse-grained in
lower 3 ft. becoming mostiy medium-grained in middle
part and very fine grained in upper 3 tt., subangular,
clayey, very silty; abundant dark-gray shale flakes;
lower part mostly covered -- ocorly exposed by trenching;
lower contact sharp and probably disconformable---------- 32.

Note: The rocks described belcw are exposed in a steep
hillside about 100 yd. southwest of the 32-ft. sand-
stone described above. 7Tne sandstone is mostly covered
across this distance, and correlation is based on the
medium to coarse grain size and pesiticn on the hill-
side.
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Siltstone, medium-gray, cbscurely vedded, sandy in lower
part, very ciayey, slickensided; plant remains common;
abundant light-gray grains and granules of tuff and
devitrified pumice; ccmmon ciear teldspar grains;
solution cavities(?) in 1.5-ft. interval 1 ft. above
base; 0.1-ft. ted of brownisn-gray carbonaceous siit-
stone at top; lower contact gracdational; this unit
apparently cut out to the northeast by the cveriying
SANAStONE === mcm o e 3.7

Sandstone, medium-gray, mostly iron-stained, slabby-
weathering, partly very thin pedced, partly laminated,
soft, friable, very fine grained, subangular, very silty
in upper part; iaciudes a 2.5-7t. bed of medium-gray
obscurely beddsd siitstone near middle; poorly aeveioped
ironstone nodules at top; lower contact fairly sharp;
upper part of this unit probabiy cut out to the north-
east by overiying sandstong==--=-eccmcccmancacccnanan --==- 14,

Siltstone, medium-gray, iron-stained, hackly-weathering,
obscurely becddza, partly sancy; includes very tnin
interbeds of meagium-gray platy-bedded rriable very fine
to medium-grained very silty sandstone; scattered
yellowish-brown scft poorly defined concreticns up to
0.1 ft. thick; icwer contact gradational--=----~=eee- -—— 7.

Sandstone, medium-gray, slabby-weathering, platy- to very
thin bedded, platy-bedded in upcer 1 ft., friabie,
very fine grained, subangular, clayey, very siity;
common dark-gray rcck fragments; lower contact fairly

Siltstone and interbedded sandstone; siltstone, medium-gray
to medium-dark-diuish-gray, plaiy- to very thin pedded,
soft, sandy; sanastone, medium-gray, platy- toc very
thin bedded, <oft, very fine grained; unit weathers
hackly; inciudes 0.1-ft. bed of medium-gray friabie
fine-grained sandstone 0.2 ft. ocelow top; lower contact
fairly sharp=----ccccmcccmm e —————— 3.4

Siltstone, medium-gray to medium-dark-bluish-gray, hackly-
weathering, cbscurely bedded in lower half, platy-
bedded to iamirnatea in upper ralf, clayey; includes 0.1-
ft. irregular bed of mottled yeilowish-brown siltstone
0.2 ft. below top; Tower contact gradational-------=----- 1.9
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Sandstone, medium-gray to medium-dark-bluish-gray, slabby-
weathering, mostly obscurely badded, partly very thin
bedded, mostly soft, partly friable, medium-grained
in basal 1 ft. becoming very fire grained above, sub-
angular, clayey, very silty; lower contact sharp---------

Siltstone (7P-1 -- 3 ft. above base)*, medium-gray to medium-
dark-bluish-gray, nackly-weathering in upper 4 ft.,
poor platy-weathering in upper 0.5 Tt., poor conchoidall
fracturing, mostly obscurely bedded, platy- bedded in
upper 4 ft., partiy laminated in upper 0.3 ft., soft,
sandy, clayey; few plant fragments; ccmmon yeilowish-
gray partly limy clayey shaie flakes in a thin bed
about 3 ft. above base; includes interbeds up to
1 ft. thick of medium-gray scft very fine grained
sandstone; C.2-ft. bed of medium-dark-gray platy-
bedded to poorly fissile carbonaceous siltstone 5 ft.
above base; lower contact concealad in Fox Cregk-=e-=----

~
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Measured section 8

Location: Hillside expcsure in large unnamed west tributary of Fox
Creek from SE corner S4 1/4 SE 1/4 sec. 7 southward to SWw 1/4 NE
1/4 NE 1/4 sec. 18, T. 4 S., R. 10 W., Seldovia D-3 guadrangle.
This location is approximately the same as locality 172 of Barnes
and Coob (1959, pls. 18, 19). Section starts about 15 ft. below
canyon rim.

Feet
Tertiary rocks-Kenai Group, Sterling Formation

Siltstone (8P-36 -- middle part)*, medium-gray, mostly light-
olive-gray-weathering, partly iron-stained, chunky-
weathering, obscurely bedded, clayey, sandy in basal
1 ft.; abundant cartonacecus plant fragments; clayey
ircnstone noduies 0.1 vit. thick abcut 3.5 ft. above
base; overlain by dseply weathered siitstone and soil;

Tower contact gradationale=-=-=mecececccccccccecnnccanna 8.+

Sandstone, medium-]ight—grayL partly iron-stained, slabby-
weathering, laminated to piaty-bedded. soft, friabie,
very fine grained, subangular to subrounded; lower
contact gradational=--m=mcccccmmmmec e 5.5

Sandstone, medium-gray, oartly iron-stained, mostly ob-
scurely bedded but iaminated to piatv-bedded in upper
1.5 ft., friabie, fine- to medium-grainsa (lower i
ft.) grading upward to very fine grained (upper 1.5
ft.), subangular to suorounded; lower 3 ft. inciudes
scattered roundad snaie pebbles (iess than 0.7 ft.
Jong) with carbonaceous plant fragments; lower ccon-
tact sharp---==-cccccm e 11.4

Siltstone, medium-light-gray, partly ircen-stained, mostly
platy-bedded, nhard, tough, clayey; some carbonaceous
plant fragments; several very thin iron-rich beds-------- 0.5

Siltstone, madium-gray, sartly iron-stainad, obscurely
bedded, clayey, mostly sandy; many carbcnaceocus
plant fragments; inciudes at 0.1 ft.celow top a
0.2-ft. lense of sandstone similar to below; lcwer
contact sharp and irregular--==----sccmmccccccmccccnanaa- 1.3

Sandstone, medium-light-gray, mostiy iron-stained, ob-
scurely bedded, friaole, very fine to fine-grained,
subangular to subrcunded; lcwer contact sharp------------ 1.8
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Siltstone, medium-gray, deeply iron-stained and hard in
upper 0.2 ft., obscureiy bedded, clayey; many carbo-
naceous ciant fragments; lower contact sharpe--=---=------

Sandstone, medium-gray, mostly iron-stained, mostly ob-
scurely bedded, friable, very fine grained, subangular
to subrounded; lower contact sharp----=e-cmececcocaccan--

Sandstone, medium-gray, partly iron-stained, mostily lami-
nated to platy-bedded, partly friable, very fine grained,
subangular to subrounded, silty, very clayey in upper
1 ft.; upper haif includes numerous irregular thin
(about 0.1 ft.) beds of medium-gray clayey siltstone;
ironstone nodules 0.2 ft. thick at 1.2 ft. beiow top;
Jower contact sharp-=--=--cscccommccm e ccrmem e

Siltstone, medium-gray, partly iron-stained, slabby-weather-
ing, partly laminated to platy-bedded, obscurely bedded
(middle), clayey: some carbonaceous piant fragments,
large coalified plant fragments near pase; includes at
1.5 ft. above base a 1.3-ft. bed of medium-gray partiy
iron-stained friable very fine grained subangular to
subrounded sandstone and a similar bed of partiy lami-
nated sandstone 0.5 ft. thick at 0.9 ft. below top;
upper 3 ft. includes about 4 ironstone-nodule zones
{each mostly less than 0.1 ft. thick)==~emmecmmaccacaaaas

Coal; includes at 0.7 ft. above base a 0.5-ft. bed of
brownish-gray weathered clayey siltstone; lower
contact fairly Sharp=--cececmmcommcmc e cmcee e

Siltstone, medium-gray, chunky-weathering, obscurely
bedded, clayey; many randomly criented carbonaceous
plant fragments; upper 0.1 ft. becomes medium-dark-
gray laminated to piaty-bedded carbonaceous silt-

Sandstone, medium-gray, platy- to slabby-weathering, lami-
nated to platy-bedded (lower half), very fine to fine-
grained, subangular to subrounded, silty, clayey;
abundant carbcnacecus material near base, numerous
large coalified wood fragments at hign angle to bedding;
lower contact gradational===-e==cececcecccmmmecmceaceeno

Siltstone, medium-gray, medium-dark-gray (middle), platy-
weathering, obscurely veddad, sandy in upper 0.2 ft.,
very clayey in lower 0.5 ft.; many carbonaceous plaitt
fragments ~====ecmcccmmcm e e e e e
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Coal, poor blocky- to piaty-weathering; many flattened
coalified Tcgs; inciudes at 0.8 ft. above base a len-
ticular bed (G-0.2 ft.) of brownish-gray fissile- to
platy-weathering clayey siitstone with many carbcnaceous
plant fragments; at 0.3 ft. below top lenses (less tnan
0.1 ft. thick) of medium-brown-weathering siltstone------ 2.1

Siltstone, medium-gray, 1ight-gray-weathering, obscure
platy- to very thin bedded, very clayey; many small
and large carbonaceous wood fragments mostly parallel
to bedding--==-=--ceecmccc e e e 0.3-0.8

Coal, platy-weathering, very impure=====s=--ececececcccacccaaa- 0.2-0.4

Siltstone, medium-dark-gray, partly iron-stained, lami-
nated to platy-bedded, clayey, very sandy; abundant
carbonacecus plant fragments on tedding; lower contact

Sandstone, medium-grav, mostly ircn-stained, obscurely
bedded, friabie, fine-grained, subangular to sudbrounded,
slightly silty; some randomly criented caroonaceous
plant fragments; includes in upper 1 ft. very thin
irreqgular beds and lenses of medium-gray to iron-
stained siitstone; lower contact sharp-=----ccececcccaaax 3.3

Siltstone and interbedded sandstone; siltstone, medium-
gray, chunky-weatnering, obscurely bedded, clayey;
many carbonaceous plant fragrments; sandstone (lower
half of unit), medium-gray, cbscurely bedded, friabie,
fine- to medium-grained at czse becoming very fine
grained at top, subanguiar to subrounded, siity;
abundant carbonaceous Taminations and very thin coal
stringers in 0.3-ft. sandstone bed about 3 ft. below
top of unit; upper 0.5 ft. of unit grades to medium-
gray partly laminated silty shale; lower contact
Sharp=====ecemmm e e cc e e 5.8

Siltstone, medium-gray, partly iron-stained, mostly obscurely
bedded, scme lamirated to piaty-bedded, clayey; inciudes
2 carbonacecus ciayey siltstone beds {each about 0.1
ft. thick) at 0.2 ft. and about 8 ft. above base; few
beds as much as 1 ft. thick of medium-gray friable
laminated very fine grained silty sandstone; lower
contact sharp---===m=ccccmmcmccmc e ccrcc e 9.2
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Coal and interbedded siltstone and carbonaceous shale;
coal, mostly platy, cne 0.3-7t. bed at top, very
impure; siltstone, meaium-gray, poor fissile- to platy-
weathering, clayey; abundant carbonacecus piant frag-
ments; lower contact fairly sharpe=e-=--cecccemcmccomacanax

Sandstone, medium-gray, obscurely bedded, friable, fine-
grained becoming partly very fine grained in upper
part, subangular to subrounded, siity; lcwer contact
sharp--===-e-mcecmm e e

Siltstone, medium-gray, partly iron-stained, mestly obscureiy
bedded, nartly laminated to platy-beddad, clayey; few
carbonaceous plant fragments; includes Taminae and beds
(as much as 0.05 ft. thick) of very fine grained sand-
stone in Tower parte-ceecccccccccmecmc e e e e e

Coal, very impure; lower contact sharpe==-eccecccocccacancanaa-

Sandstone, medium-gray, laminated, soft, very fine
grained, subangylar to sucrcunded, siity; grades into
siltstone in ucper hal?¥; very clayey in upper 1 ft.
(8P-83)*; few carbonaceous piant fragments; lower
contact gracationale=--==s=ececceeccec e ceeeeee

Siltstore, medium-gray, obscurely bedded, clayey; abundant
carbonaceous plant tragments; upper haif interlaminated
with very fine grained silty sandstone; includes Q.1-
ft. bed of friable fine-grained sandstone near middle;
0.1-ft. bed of dark-gray coaly shale in upper-middie
part; lower contact gradational=-e--esccccmmccrcccaccnnn-"

Sandstone, medium-gray, obscureiy bedded, friable, fine- to
medium-grained (lower i ft.) grading urward to very fine
grained {upper 5.5 ft.), subangular to subrounded;
upper part appears more quartzose than lcwer part;
lower contact sharp and prcbably disconformable----------

Siltstone, medium-gray, slabby-weathering, obscurely bedded,
clayey in upper 0.5 ft.; some carbonaceous plant frag-

Coal, impure; flattened coalified 10gS====-mmccmcmcoccancnaan-

Siltstone, medium-gray, poor laminated to platy-bedded,
clayey; many carbonaceous piant fragments parallel to
bedding=c-e--meccmcc e e

Coal, very ImpuUr@e==-eecceeccmc e e e e e e
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Siltstone, tight-brown, light-gray-weathering, irregular
obscurely laminatad, ciayey, sandy; many carbonacecus
plant fragments; probaply of pyroclastic origin---------- 0.1-0.5

Coal, bfocky; many flattened coalified logs; lower contact
fairly sharp=--==-==-=cemcmmec e e e 0.7

Siltstone, medium-gray, obscurely bedded, clayey; some
carbonaceous plant fragments; upper part becomes
carbonaceous siltstone; Tower contact shirp----==-=-we<s-- 1.-1.6

Sandstone, medium-gray, iron-stained, cross-bedded, friable,
fine-grained, partly very fine grained {upper part),
subangular to subrounded; lower contact sharp and
probably disconformabie-==emeomemmcmme e e e e e s 9.

Siltstone, medium-gray, chunky-weathering, obscurely
bedded, very clayey; lower contact tairly sharp----e----- 3.2

Siltstone, brown, dark-gray platy-weathering, otscurely
bedded, very clayay; few carbonaceosus plant fragments;
upper 0.1 ft. includes flat siltstone clasts; lower
contact fairly sharp-=--eesccscemcmmmccmmnccccc e cmccmeas 2,

Siltstone, medium-grayy slabby~- to chunky-weathering (poorly
observed), obscurely badded, clayey; some small carbo-
naceous plant fragments, many large carbonaceous plant
fragments normai to bedding; includes in middle a 1.5-
ft. bed of iaminated to platy-bedced very fine graired
subangular to subrounded silty sandstone; grades into
shale in upper i ft. {8P-76)*; lower contact sharp------- 8.8
Sandstone, medium-gray, iron-stained, laininated to platy-
bedded, friable, vary fine grained, subanqular to sub-
rounded, silty; lower contact sharp~-----=c-c-ccccccccnnnas 3.5

Siltstone, medium-gray, cobscurely bedded, clayey, shaly
(upper 1 ft.), friable (Tower 0.5 ft.); few carto-
naceous plant fragments; lower contact gradational--=---- 3.9

Sandstone, medium-gray, iron-stained, obscurely bedded,
probably cross-bedded, fine-grained, very fine grained
(upper 1 ft.), very silty (upper 0.5 ft.); includes
few platy beds of iron-rich clayey sandstone; lower
contact sharp==-e-ecccccccm e e e e e 6.

Siltstone, medium-gray, cbscurely bedded, friable, soft;
fevi carbonaceous plant fragmentS=-~=ses-ccmcomcmannncnaan 1.6
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Ironstone, reddish-brown, clayey; lower contact sharp--------- 0.1

Siltstone, medium-gray, obscurely bedded, clayey; few carbo-
naceous plant fragments; lower contact gradational--==---- 2.6

.Sandstcne, medium-gray, partly ircn-stained, mostly lami-
nated to platy-bedded, partly obscurely bedded, very
fine grained, subanguliar to subrounded; inciudes at
7.5 ft. above base a 1.5-ft. ted of medium-gray
iron-stained friable fine-grained clayey sandstone
(contacts sharp at base and gradational at top);
at 12 ft. above base a 2.5-ft. ted of medium-cray
obscurely bedded ciayey siltstone with carbonaceous
plant fragments; lower contact snarp=--------ececcmena-ua 18.

Sandstone and interbedded siltstone; sandstone, medium-gray,
partly iron-stained, laminated to onlaty-bedded (partly
obscure), partly friable, very fine grained, sub-
angular to subrounced; forms bads mostly 2-4 fi. thick;
includes 3 friable fine-grained sandstone beds, each
about 0.5 ft. thick; siltstone, megium-gray, cbscurely
bedded, clayey; some carbonacsous piant fragments;
forms beds about 0.5 ft. thick except for 1.5-7t.
bed at base and a 3-ft. bed about 12 ft. above base;
siltstone in upper 5 ft. includes clayey ironstone
nodules as much as 0.2 ft. thick; lower contact

Sandstone, medium-gray, iron-stained, mostly laminated to
platy-bedded, fine-grained (basal 1 ft.) to very fine
grained, subanguiar to subrounded. very silty (upper
2 ft.); some laminae of very fine carbonaceous
material; some iron-rich beds as much as 0.05 ft. thick
mostly in upper half; lTower contact sharp----=-ecccecwea- 7.1

Sandstone, medium-gray, partly Taminated to platy-bedded,
friable, very fine grained, subanguiar to subrounded,
very silty; incliudes at 1 ft. acove base a 0.5-ft.
bed of friable fine-grained sanastone; upper half
becomes partly iron-stained clayey siltstone; few
large coalified wood fragments; lower contact fairly
Sharp=-==eecc et e em e e e 4.8

Shale (8P-68)*, medium-gray, obscurely bedded; includes
medium size sand grains (probasiy of volcanic origin);
few small cartonaceous plant fragments-=---ecceccmccaaca-n 2.3
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Coal and interbedded siltstone and carbonaceous shale
(lenticular beds as much as 0.5 ft. thick); coal,
platy-weathering; flattened coalified logs; siltstone,
medium-gray to brewnish-gray, obscurely bedded, clayey;
some carbonaceous piant fragments and large coalified
wood fragments; abundant wnite angular grains (volcanic
origin?) in the siltstone and coai-====-=-mcocacmcncaanan

Siltstone, medium- to medium-dark-gray, obscurely bedded,
clayey; very carbonaceous in basal 0.5 ft.; many
carbonaceocus plant fragments; many large plant frag-
ments in upper 1 ft.; lower contact gradational--=====---

Sandstone, medium-gray, mostly cbscurely bedded, lami-
nated to platy-becded (at 9.5-12 ft. above base),
mostly friable, fine- to medium-grained (basai 1.5
ft.) grading upward to very fine grained and very
silty (upper 4 7t.), subangular ©o angular; fine
carbonaceous material and much iron stain at 9.5-12
ft. above basgeremcmemm e

Siltstone, medium-gray, clayey; carbonaceous plant frag-
MENYS~ === e m e e e e e e e e e

Coal; includes 0.1-ft. bed of dark-qray carbonaceous
shale 0.2 ft. below top----==--m-mmccmccmcm e e e

Siltstone, medium-brown, Clayey-==-==c--mecccmcmcmaeac e ce e

Coal; much medium- to dark-gray carbonaceous shale in
basal 0.3 ft.; includes 0.1-ft. lenticular bed of
medium-brown siltstone 0.5 ft. below top-=====-cemcmcac-x

Siltstone, medium-gray, obscureiy bedded, clayey; many
carbonacecus plant fragments-=cee=m-cecccmcccccanmncnccnnx

Coal; inc]udeé 0.2-ft. bed of dark-gray very carbonaceous
shale in middle-=====cecommccc e

Sandstone, medium-gray, partly iron-stained, obscurely
bedded, probably nartiy cross-bedded, friable, fine-
to medium-grained (basal part) grading upward to very
fine grained and very silty (ugpermost part), sub-
angular to subrounded; lower ccntact sharp--------=------



Siltstone, medium- to medium-dark-gray, mostly obscure
platy-bedded, ciayey, sandy in basal part; many
carbonaceous plant fragments in part; lower contact

gradational~e==e-mecmcere e e e e

Sandstone, medium-gray, partly iron-stained, slabby-
weathering, partly laminated to platy-bedded, friable,
fine-grained, fine- to medium-grained (basal 1 ft.);
subangular to subrounded, upper 0.5 ft. grades to
micaceous clayey siltstone; many randomly oriented
carbonacecus plant fragments in upper 1.5 ft.; lower

contact sharpre=—me-meccece e e e

Sandstone, medium-gray, poor platy- to poor slabby-weather-
ing, obscurely beaded, partly friable, very fine to
fine-grained, medium- to coarse-grained {basal 1.5
ft.); subanguiar to suprounded, silty; includes few
medium-gray sandy clayey siltstone beds apout 0.5

ft. thick in middie and upper partS---==---c-emecenmanaaa—

Coal and carbonacacus shale (subegual amounts); coal,
impure; mostly in Tower nalf of unit; poorly ex-

eyl e e

Siltstone, medium-gray, light-brown tinted, obscurely
bedded, clayey; white anguiar grains (volcanic

origin?); some carbonaceous fragment§----ee~--- e

Coal; includes irregular partings of medium-gray silt-
stone in lower half and brown siltstone (pyroclastic?)

less than 0.1 ft. thick about 0.2 ft below top------=----

Siltstone, medium-gray, partly brcwn tinted, obscurely
bedded, clayey; abundant carponaceous piant fragments,
some large tTiattened coalified logs; inciudes very
irregular coal lenses as much as 0.5 ft. thick near

middle; lower contact "wavy" and irregular------=--------

Coal, platy- to blocky-weathering; includes a 0.2-ft. bed
of brownish-gray carbonaceous shale at base and len-
ticular bed of medium-brown siltstone about 0.1-0.2

ft. thick at 0.2 ft. below top====---meeccccmnmccccccaaas

Siltstone, medium-gray, obscurely bedded, very clayey;
many randomiy oriented carbonaceous plant fragments;
includes at top 0.5-ft. bed of medium-gray non-bedded
claystone (8P-33}* (underclay?) with abundant plant

fragments and many slickensides~==---ceceeccaccnccmccanaa-
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Sandstone, medium-aray, partly iron-stained, obscurely
bedded, rriable, fine-grained to very fine grained
at top, subtanguiar to sucrcunded; lower contact fairly

Siltstone, medium-gray, partly iron-stained, chunky- to
poor slabby-weathering, ctscurely bedded, nard, very
clayey; some carbonacecus plant fragments; laower con-
tact gradational=====-vmececcrm e e

Shale (8P-55)*, dark-gray (base} to medium-gray {top),
cbscurely obedded; abundant carbonacecus plant frag-
ments; lower contact gradatignale===---crmeseeaaaenas ——————

Ccal, very impure; lower contact sharp-=---=cecccmcccaccnnaaax

Sandstone, medium-gray, mostly iron-stained, partly irreg-
ular laminated to platy-becded, mostly friable, very
fine grained, subangular to sudbrounded, silty, clayey;
few ironstone nodules less than Q.1 f%. thick about 23
ft. above base; some carbcrnaceous piant fragments in
upper-middle part; includes medium-gray cpbscurely
bedded clayey siltstone in basal part (1.5 ft.) and
in beds about 1 ft. thick in upper 4 ft.; lower con-
tact sharps----sceccc e e e ae

Sandstone and interbedded siltstone (subegual amounts);
sandstone, redium-gray, mostiy laminated to platy-
bedded, partly friable, very fine grained, subanguiar
to subroundad; abundant fire carbonacecus material
on many bedding planes; forms beds about 1-2 ft. thick;
siltstone, medium-grav, otscure to poor platy-bedded,
very clayey; many carbonaceous plant fragments; unit
includes few beds about C.5 ft. thick of medium-gray
silty shaie with plant fragments; 0.3-ft. bed of dark-
gray carbonaceous siitstone at top; lower contact
Sharp====c e e e e e

Sandstone, medium-gray, partly reddish-brown stained
(caused by burning of underlying coal?), cbscurely
bedded, very fine grained, subangular to subrounded,
very silty, clay@y==-e-cmcmmmcmm e e

Coal bloom, 224 U [?), deeply weathered, clayey; inciudes

at top yelicwish-brown and reddish-brown ccal ash
0.1 ft. thicke-e-mmemme e e
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Siltstone, medium-gray, upper part stained reddish-brown
(result of burning of overiving ccal?), obscurely
bedded, clayey in basai 0.2 ft.; Towar naif includes
numerous thin beds of iaminatec to piaty-bedded very
fine grained subangular TO subrcunded sandstone; Tower

contact fairly snarp=-=-e-mecececmaaaa SRS

Sandstone, medium-gray, partly iron-stained, poor platy-
weathering, iaminated to platy-bedded, partiy friable,
very fine grained, subanguiar {9 subrounded, mostly
silty; includes at base a 0.5-ft. bed of friable
fine-grained sancstone and @ similar bed about 5 ft.
abcve base; latter sed cverlain in upward order by
hard micacecus very sandy siitstone atout 2 ft.
thick and very clayey siltstone apout 0.5 ft. thick;
lower contact sharpe=---==ccccccmm e cees

Siltstone, medium-gray, slabby-weathering, obscure platy-
bedded, clayey, very sandy; few carbonaceous plant
fragments; inciuces at base a bed of platy-weather-~
ing medium-dark-giray clayey siltstone about 2.5 ft.
thick; near midaie a few bads of medium-gray very
fine grained very silty clayey sandstone with average
thickness of about 1 ft-=-emememccccecc e

Coal, Bed T (?), piaty- to blocky-weathering, impure; many
flattened coaiitied logs in upper haif; includes near
middle a 0.1-ft. lenticular bed of medium-gray clayey
siltstone; icwer contact fairly sharpe-------eccccceanan--

Shale (8P-51)*, medium-dark-aray, poor fTissile-bedded,
silty; abundant carbcnaceous plant fragments mostiy
on bedding; localiy includes 0.2-ft. coal at base;
lower contact fairly sharp--=-=----cceccccccnoaccceane——-

Siltstone, medium-gray, partlv iron-stained, locally
slabby-weathering, cbscurely bedded, hard in basal
1 ft., very clayey; scattered rancomly oriented
carbonaceous olant fragments; ironstone nodules
in basal 1 ft., near middle, and in upper 0.2 ft.;
lower contact fairly sharp----e<ecccccoccceca- ———mme—————

Sandstone, medium-gray, iron-stained, laminated to platy-
bedded, friabie, very fine grained, subangular to
subrounded, ciavey, very silty in upper 2 ft.; lower
contact gradationaj=-=-======ce-memeccccccecmacaeoeaoaee

Sandstone, medium-gray, obscurely bedded, friable, fine-
grained, subangular to subrounded; lower contact
gradational-m=mmmee e e e
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Sandstone, medium-gray, iron-stained, pcor platy-weathering,
laminated to platy-bedcded, friable, very fine grainea,
subangular to subrounded, siity, ciayev; hard iron-rich
bed 0.1 ft. thick 0.3 ft. above base; lcwer contact
fairly sharp-s=e=meemmc e el

Sandstone, medium-gray, mostly iron-stained, massive-
weathering, poor cliff-forming, lamirated to platy-bedded,
cross-bedced (crcss-bed sets about 1.5 ft. thick),
partly friable, fine-grained, subangular to subrounded;
few iron-rich lenses as much as 0.5 ft. thick about 8-12
ft. above base; few ironstone nodules at 15 ft. above
base and probably at other places; Tcwer contact sharp
and probably disconformabig--===cccccmcmmncmmcnaccaceeeae

Shale, medium-gray, obscurely bedded; many carbcnaceous
plant fragments; abundant coaiified wood Tragments in
0.1-ft. zone 3.5 ft. above base; lower contact snarp---~--

Coal, platy-weathering, very impure; lower contact fairly
Sharp-e==s=ecc e e cmem s m e m e

Siltstone, medium-gray, obscurely bedded, clayay; abundant
randomiy oriented carbonaceous plant fragments; lower
contact fairly sharp=-=====mmeeemceccccmccccmm e m e cea e

Coal, platy-weathering, very impure; lower ccntact
gradationai--==cememme e e e e e

Siltstone, medium- to medium-dark-gray, partly iron-stained,
poor platy- to chunky-weathering, partly laminated,
partly carbonaceous, clayey; abundant carbonacecus
plant and wood fragments; lower contact sharp---=---=------

Siltstone, medium-gray, slabby-weathering, probably Tami-
nated to platy-bedded (obscure), clayey; abundant
carbonaceous plant fragments (roots?) in part, some
leaf impressicns: grades into medium-gray obscurely
bedded friable very fine grained subanguiar to sub-
rounded silty sandstone in upper haif--=--sececcmcnnccanx

Coal, Bed S (?), platy- to massive-weathering, partly very
impure; many flattened coalified logs; inciudes 0.1-
ft. lenticular bed of brownish-qray sandy carbonaceous
siltstone 0.1 ft. below top; Tower contact sharp--=--=----
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Sandstone and interbedded siltstone, mostly similar to below;
many carbonaceous plant fragments and large randomly
oriented coalified woed fragments; inciudes at base bed
of medium-gray friable fine- to medium-grained subangular
to subrounded silty sandstone about 7.5 ft. thick and
at top bed of very fine grained sandstone about 2 ft.
thick; Tower contact sharp--~-===sccceccmcmccccnnnncnnn-- 8.5

Sandstone and interbedded siitstone; sandstone, medium-gray,
much iron-stained, partly laminated, mostly friable,
very fine grained, subanguiar to subrounded: includes
at 8.8 ft. above base a 0.3-ft. Lbed of medium-gray
iron-stained hard sanay clayey siltstone averiain
by 1.3-ft. bed of brownish-gray siltstene; 0.5-7t.
bed of medium-gray siity shale at %fop; some carbo-
naceous plant fragments in siltstone and shale;
beds in unit commonly 1-2 ft. thick; Tecwer
CoNtact Sharpe=~==~cccc e e 15.4

Siltstone, medium-gray, obscurely bedded, clayey, partly
sandy; some carbonaceous plant fragments randomly
oriented in Part--eememmmcmcmccc e 3.

Coal; locally sharp variation in thickness; lower contact

Siltstone and interbedded sandstone, slabby- to chunky-
weathering; siltstone, medium-gray, obscureiy bedded,
clayey; abundant carbonaceous plant fragments in part;
sandstone, medium-gray, partly laminated, friable,
very fine grained, subangular to subrounded; 1.5-ft.
sandstone bed at top includes large randomly oriented
carbonaceous plant fragments---=-mmmmcemcmcmccccncnaana—- 8.

Siltstone, light-gray to yellowish-gray, sandy; may be a

very fine grained tuff or volcanic ash----====-ceocmamaan 0.15
Siltstone, dark-gray, carbonaceous, Clay@y-=-=========c-ec-u-- 0.3
Coal, impure--=------mmmcmmmmc e mc oo 0.4

Shale {8P-39)*, medium-dark-gray, poor platy-bedded; abundant
carbonaceous piant fragments and coal stringers mostly
parallel to bedding; lower contact gradaticnal----~------ 1.6

Siltstone, yellowish-gray, partly laminated, clavay; few
carbonaceous plant fragments; may be a very fine
grained tuff or volcanic ash=~--=-ccccmcmmmmm o 4,6
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Siltstone, medium-gray, partly iron-stained, cbscure
platy-bedded, ciayey; many carbonaceous plant frag-
ments in part; inciudes Tew beds as much as i ff. thick
of medium-gray partly laminated to platy-bedded vary
fine grained sandstone; lcwer contact fairly sharp-------

Sandstone, medium-gray, partly iron-stained; partly faint
platy-bedded, friabie, fine-grained, subangular to
subrounded; very fine graired and partly Taminated
in upper 3 ft.; abundant carbonaceous plant frag-
ments in 0.1-ft. zone 4.3 ft. above base; lcwer
contact sharp==-===ccececceccmcorm e

Siltstone, similar to below, partiy mcttled; includes
light-gray deeply weathered irregular coarse clayey
grains (volcanic origin?) in 0.1-0.2-ft. beds about
5 ft. above base and in upper part; few interbeds
of sandstone similar to beigW--=c-cccemccmccccccccnananaa

Siltstone, medium-gray, slabby- to poor platy-weather-

"ing, partly Taminated to cbscure platy-bedded, ciayey;
carbonaceous plant fragments scattered to abundant;
includes several beds, about 1 ft. thick, of medium-
gray very fine grained sandstone; lower contact sharp;
unit poorly exposed in gully bottome-----ccccccmacmcnaaax

Siltstone (volcanic ash?), medium-light-gray, obscurely
bedded, soft, clayey-cecmcmmmmmm e e e cmc e ee

Siltstone, mostly medium-light-gray, brownish-gray {upper
1.5 ft.), partly slabby- to poor platy-weathering,
obscure platy-bedded, clayey; many carbonaceous
fragments in part (some randomiy oriented); includes
near middle a bed, about 2 ft. thick, of medium-
gray partly iron-stained laminated very fine grained
sandstone; lcwer contact gradatioral; unit mostly
COVergd---=-=-omcocmcmcccc e cr e cc e e e e ccea o

Siltstone, medium- to dark-gray, obscurely bedded, clayey;
some carbcnaceous plant fragments; inciudes in middle
a bed, about 0.5 ft. thick, of medium-gray very fine
grained sandstone; Tower contact sharp------==ccccmemcna-

Shale, dark-gray, poor fissile to claty-bedded, carbo-
naceous; abundant plant fragments------ccccmcacamcaaacaa-

Coal, mostly platy- to partly blocky-weathering; lower
contact sharpee-secccccccmcr e e cmcccncm e e e
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Siltstone (€P-32)*, medium-dark-gray, partly brown tintsd,
poorly ¥issiie to platy-bedded, hard, clayey; abundant
carboraceous piant fragments; lower ccntact sharp-------- 0.9

Siltstone and ’FuawDeddEd sandstcne; siltstone, medium-
gray, pecr 3: t/-weauher:nq C]ajP abundant carbo-

naceous Zi4an . fragments in 0.2-ft. znre 2 Tt. below

top; sancstone, generaily similar to below; beds as

much as 2 -z, thick; includes a 0.1-ft. ccai bed at

20 ft. abcve base; unit mostly covered except in

gully bottom==cmcecccm e m e e 28.

~
!
P4

Sandstone, medium-gray, partiy irﬂn stained, poor platy-
weathering, izminated to platy-bedded, partly cross-
bedded, very rine grained, partly Vcry siity, clayey;
many carbonaceous laminations in part; includes a few
siltstone b=ds similar to zbove and as mucn as 1 ft.
thick; medium-dark-gray cartcnaceous siitstone peds
(0.1-0.2 ft. thick) at about 3, 10, ana 12 ft. above
base; siltstcne bed at 5 ft. above base incluces
0.05-ft. bed o7F light-gray asn in middie; few iron-
stone noduies at 17 ft. above base; unit mostly

1

,n)x

covered except guily DOTLOM===~m=mmeccmccmcmmc e aean - 20.
Coal (1oca17/ burned), platy- to bDlocky-weathering, impure
in upper 0.7 ft.; many flattened coalified logs-======--- 2.1

Siltstone, medium-gray, poor platy-bedded, clayey, finely
sandy; many carnonacecus z1ant fragments 1n some Ddeds
(]oca]]y oxidized to reddisn-brown color near top of
unit); incines near base 2 beds of carbonaceous shale
(baked red Tccally) about 0.1 ft. thick; 2 beds of
medium- g“ay friable very fine grained subanguiar to
subrounded sandstone each about 0.5 ft. tnhick near

Mmiddle=m=mmo e e e e e eee 15.2
Shale, dark-gray, fissile, carbonaceous-~=-------cmecccccncaco-a 0.5
Coal, platy- to oartly blocky-weathering--=-=-cccccmmcmccanaa- 1.5

Claystone (8P-28)*, medium-qray, obscurely bedded; slicken-
sides; abunaant carbonaceous plant fragrents-e-~=cecece-e- 0.2-0.5

Shale, dark-gray, fissile tc nlaty-bedded, carbonaceous;
may pinch cut Tocally=-=--ccmccmmmc e ecaeae 0.3
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Sandstone and interbedded siitstcna; sandstone, medium-
gray, localiy ircn-stainea, propapiy platy-beaded
(obscure), friabie, very fine to fine-grained, sub-
angular to subrounced; average nsad ,.1ckness about
3 ft.; beds beccrme riner grained upward and grace
into siltstcne: siltstone, meaium-gray, partly iron-
stained, cbscureiy nzaded, clayey, fwneiy sandy;
beds about 1 ft. tnick and goor !eag fermers jocallys
few carbonaceous plant fragments; few large coalitied
logs in upper part of unit; lower contact sharp-----e-e-- 14 .4

Sandstone and interbecdsd siitstore; sandstore, medium

gray, 1am1nat°d cartiy friabie, very fine graﬂned

subangular to sutroundea, silty; zverage bed thickress

about 2.5 ft.; silcstone, mecium-gray, obscureiy

bedced, hard, cia_e/, abundant carognaceous piant

fragments in part: icwer CONTACT 3NarD=====rmesccccceccan- 10.4
Sandstone and interbedded siltstor2; sands

ray, locally ircon-stained, prooa iv platy-bedded

?ob;;ure) friabie, very ftine tc ‘Pe-grained, Sub-

angular to subrounded; average ced thickness about 3

ft., beds beccre finer grained uoward and grade into

siltstone; siltstone, medium-gray, coscurely beddad,

clayey; beds abcut 1 ft. thick 2nd poor ledge forrmers

locally; few carbonaceous plant ‘rac ants; lower

contact grauhtioraa, apparentiy graces into massiv

sandstone on east side 0f guUlly--ec-mcmcccmccacamccnncaa- 20.7

a
~
c
s

n tene, medium-
i

Siitstone and interbedded sandstone; siltstone, medium-
gray, mostly poor olaty- and some nackly-weathering,
obscare platy-beadad, clayey; zoundant carbcnaceous
plant fragments in cart; sandstone, medium-gray,
partiy laminatad, verv fine graired. subangular tc
subrounded; beds about 1 ft,thick; 1 bed about 3.5
ft. thick of friatle sandstone nezar middle-ccmcmcccancaa- 9.6

Coal, platy-weathering, very impure; includes in middie a
0.2-ft. lenticuiar bed of 'eﬁium-i'chr-qray hackly=-
weathering obscureiy cedded ciz/ 2y siltstone with

i
many carbonacecus ciant fragmentS==—==e-emecccmccccnmecanan .
Siltstone {8P-23)%, 35 3bOVe-==-ccceccmmccmmcmmcccccccccceen 0.3

Coal, p]at/'weatherxnv, iower 0.3 ft. grades into carbo-
naceous shale; lower contact sharp=--=-==e-c==eecca-w--ac 0.8
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Siltstone, medium-light-gray, chunky-weathering,
obscurely badded, hard, clayayv, micacecus; abundant
carbonaceous plant fragrents (roots?); upper 0.4 ft,
becomes Tignt-brownish-gray and poor piaty dedded--~--—--- 4.

Siltstone, medium-gray, obscurely bedded (Tower 5.5 fi
and laminaced to platy-bedded (upper 6.3 ft.), ci
some randcmiy oriented carboraceous plant fracmen
includes saveral sandstcone beds as much as J.5 ft
thick in upper 6.3 ft. and at top a bad 2f very fi
grained sandstone about 2 ft. thick; white string
composed of nlagiocliase and guartz gra*n at u
1.5 ft. below top; iower contact sharp---~-=-----s-e-eaao 11.8

Siltstone, medium-gray, poor platy-weathering, ia
to platy-bedded, clayey: some carbconacecus o
fragments; inciudes severai beds, abcut u.S ft. thick,
of friable very fine to fine-grained subanguiar to
subroundecd sandstone; 1.8-ft. bed of sandstone at

Coal; Bed R (?), includes 0.1-ft. bed of hard brownish-gray

-

)
shale 1 ft. below top; lower contact sharp---=-~--ecceea- 2.

Siltstone, medium-gray, partly iron-stained, hackly-
weathering, obscurely bedded, clayey; mary randomiy
oriented smaii and large carbonaceous piant fragments;
includes a 0.5-ft. bed of very fine grained triable
subangular o subrounded sandstene about 1.5 ft.
below top; iower contact gradationai--=-=-==-=e-cc-eeu-u- 4.4

Sandstone, medium-gray, mostly iron-stained, slabby-weathering,
obscure platy-bedded, cross-bedded, friable, fine- to
medium-grainea (lower part) grading upward to véry fine
grained (upper third), subangular to subrounded; basai
1 ft. inciudes irregular ienses of medium- to coarse-
grained sanastone, clasts of ironstone and dark-gray
hard shale, and local iron-rich lenses; scattered
large coalified wood fragments; lower contact sharp,
disconformzbie, and 1ocal?y channeled into under-
lying rocks as much as 3 fly==ememecccmcme e cceaaae 15.

Sandstone and interbedded siltstone; sandstcone, medium-gray,
partly iron-stained, ooscure platy-bedded, friable, very
fine to fine-grained, subanguliar to subroundced; siltstone,
medium-gray, nartly ircn-stained, Dlafy -bedded, clayey;
some carbonaceous plant fradments in bo*h rock types;
upper 11.7 ft. of unit probadly more than half siltstone;
includes at 11.3 ft. above case a 1.3-Ft. bed of medium-
gray silty sihale (8P-18)* with many randomly criented
plant fragments-=--m-ccmccocmmc s m e et cmeamm e 24.3
*Palynological sarple



Siltstone, medium-gray, partly iron-stained, poor platy-
weathering, laminated to piaty-bedded, clayey; some
carbonaceous piant fragments; lower contact
gradational-=-=e-m=ecemccac e e 3.1,

Siltstone, medium-dark-gray to brewnish-gray, piaty-pedded,
clayey; abundant carponaceous piant fragments; incliudes
at base a 0.5-ft. bea of medium-gray siity snale with
many plant fragments; very thin coal stringers abcut
0.5 ft. belcw top; iower contact sharp-----=e--e-e-- —————— 1.7

Sandstone, medium-gray, obscurely baddad, ‘r“ble, fine-
grained, subanguiar to subrounded; xoca|1\ inciudes
0.2-ft. cartonacesus zona about 2 ft. below top; lower
contact sharpe==-eeeeocmcm e e e —————— 6.2

Siltstone, medium-gray, brownish-gray (middle), chunky-
to hacx]y-weatue"1na, gbscure very thin ic thin-
bedded, clayev; many randomiy oriented carbonaceous
plant fragmenis=====m-emcemm e e e 2.8

Sandstone, medium-gray, prooably poor p1aty-waath=ring,
laminated to platy-oedded, very fine grained, sib-
anguliar to subrounded; scatterea carbonaceous plant
fragments; lower half includes faw neds, apocut 0.5

t. thick, of fine-grained sandston@---===ccececcnmnmanan 17.
Covered interval; probably silty shale in lTower half--==e----- 6.7
Coal(?), deeply weathered==m=--m=ceemmcm e 0.1

Shale, light- to medium-brown, deeply weathered; aopears
bentonitic-==-mmmmmmmmm e e 6.2

Shaie, dark-gray, pcor platy-bedded; abundant large carbo-
naceous plant Traaments in lcwer part; some coal
stringers in upper part; inciudes 0.5-ft. platy-
weathering coal bed in middie-=====-- e 2.1

; upper 0.3 ft. orobably very impure

a ed coalified logs; inciudes at 2.3

ft. above bas 0.7-ft. scmewnat lenticular bed of
1ight-brown ¢ / s114tstone (fine-grained tuff?)

with abundant cartonaceous plant fragments; Tower

contact sharpe-=eeeeccce e e m ————— 2.7

Coal, platy-weatheri
Wwith many f1
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Siltstone, medium-gray, obscure platy-bedded, ciayey; few
carbonaceous plant fragments; includes 1-ft. bed of
medium-gray laminated very fine grained sandstone 0.5
ft. below LOp=====m-ccccmm e mcmcm e e e eee

Sandstone, medium-gray, cbscure laminated to platy-bedded,
friable, very fine grainea, subangu!ar to subrounded,
silty; inciudes siitstone interbeds and becomes mostly
siltstone in upper half; lower contact sharp==-=-=---ev--

Sandstone, medium-light-gray, partly iron-stained, massive-
weathering, platy-badded, much cross-bedded {cross-
bed sets about 1 ft. thick), friable, fine- to mediun-
grained {lower 6 ft.) becoming fine-grained upward,
subangular to subrounded; some very carponaceous
laminations; includes near base coarsely sandy ciayey
lenses as much as 0.2 ft. thick; near middle a very
iron-rich zore about 2 ft. thick with resistant
ledges as much as 0.3 ft. thick===eecemccmmm e ccmcc e

Coal, Bed Q (?), platy-weathering in basal 0.2 ft. ard
upper 0.5 ft.=ee=mmmmmmemr e c e

Sandstone, medium-gray, slabby-weathering, platy-bedded,
partly laminated, cross-bedded, friable, fine-
grained, subangular to subrounded, slightly silty;
some very fine grained carbonacecus laminae; some
ironstcne clasts as much as C.15 ft. thick; few large
coalified wcod fragments in lower part; includes
several sandy clayey siltstone beds as much as 3 ft.
thick; upper 4 ft. becomes siltstone (8P-9 -- about 3
ft. below top)* with abundant randomly oriented carpo-
naceous plant fragments and some rcots(?) that ex-
tend downward about 1 ft. from the overlying coal;
lower contact snarp; mostly not well observed be-~
cause of very steep hillside-=-==-cemmcmmcmmmm e

Siltstone and interbedded shale, medium-gray, hackly- to

poor platy-weathering, laminated to platy-bedded;

abundant carbonaceous plant fragments in shale;

some coalified wood near base---====--cemcmmmcmcn e
Coal, Bed P (?), fairly platy-weathering------==emeeaccacoeamn
Shale, dark-gray, carbonaceous; lower contact sharp---=---=---
Shale, medium-gray, silty; many carbcnaceous plant frag-

MENES=mm—=—mmemeem e memcm oo e emmmecmcccmc e e oo n e ee
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Sandstone, medium-gray, poor piaty-weathering, laminated
(lower 1 ft.), very fine grainea, subanqgular to sub-
rcunded, sligntly clayey; iower contac:i sharp--------==--- 1.9

Sandstone, medium-gray, Ha.ti iron-stained, partly slabby-
weathering, obscureiy o cded, friable, very fine to
fine-grained, SHoanqu1~r to subrounced; iower contact

Siltstone, medium-gray, platy-weathering, poor piaty-bedded,
clayey; scattered ironstone nodules as much as 0.2 ft.
thick; some interlaminations of sandy siitstons and
carbonac:ous plant material; inciudes near middle a
0.5-ft. Lbed of black fissile carbonaceous shale;
Tower contact sharp-----=-===--ccmmccccccm e cm e e 7.8

Sandstone, mecium-gray, locally slightly iron-stained, partly
slabby-weathering, coscurely bedded, very friable, very
fine to fins-grained, angular to subanguiar; lower con-
tact sharp=-==-emmmm e e e 5.4

Siltstone, medium-gray, hack} v-weather1ng, obscurely beddad,
very clayey; abundant Parbonaceous plant fracments, Te
large coaiified logs; upper Q.2 ft. becomes platy
weathering and carbonaceous; lower ccntact sharp=--=----- 2.5

Coal, lower 3.8 ft. hard; large coalified tree
stumps locally; upper 1.5 ft. platy weathering with
many flattened coalified logs; includes at 0.4 ft.
below top a 0.3-0.7-ft. oed of medium-gray claystone
(8P-4)* with abundant cartonaceous piant fragments;
lower contact sharp; forms about 10-ft, waterfall-------- 5.3

Siltstone (8P-3)*, medium-gray, non-bedded, very clayey,
abundant carbonaceous piant fragmenis--=---=e-cmcmnacacax 0.4

Sandstone, madium-gray, partiy iron-stained, poor slabby-
weathering, laminated, very fine to fire-grained, siity,
clayey; some small and iarge cartonaceous plant frag-
ments; Iower contact Sharp-===--==c-esecmcmmmce e 2.4

Siltstone, msdium-gray, nky-weathering, partiy peoor platy-
bedded, *a1r1v nard, ciayey; ircnstone nocdules as mucn as
0.3 ft. thick about 2.3 ft. above base; abundant carco-
naceous plant fragments on bedding and randam]y oriented;
includes very fine crained sandstone iaminae and, at 3.3
ft. above base, a oed 0.8 ft. thick ¢f medium—gray Triable
very fine grained sandstone; lower contact sharp--------- 7.8

chu

2
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Sandstone, medium-gray, mos*zy ircn-stained, mostly obscurely

beddeu, some piaty-beacaed {(ugper 1 ft.), Prooabu cross-
bedded, friable, fire- 20 mecium-grained becoming —ostly
fine-grained in uppzr S Tt., subangular to subrounaged;
few coalified piant fragments--=----c=ceccaca- —mmmemcmee-
Covered interval-c--cmmccmmemc s e cn e e e em—a-
Coal, Bed 0(7), exposed in creek bed abcut 30 yd. down-
Stream from sandstone descriped above; base concediede---

168
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Measured section 9

Lecation: Hillside exposure in small open canyon on west side of Fox -
Creex in SE 1/4 W& 1/4 sec. 5, 7. < S., R. 10 W., Seldovia D-3
quadrangle. iMeasured section is about 3CC ft. above Fox Creek.

Feet

Tertiary rocks -- Kenai Group, Steriing Formation
Upper part of expcsed rocks not measured

Sandstone, medium=-aray,
fo rﬂ1ng, la minated
to medium-graired,
coarse grains in 22
remainder estimateq;
disconformablammmemccc e m e c e ae 2

artly ircr-stained, lg¢
G ;D'Ea-'"wb%da;‘ Cros5s=-
0

curely neaded,
ments-mememmenua- 1.

Siltstone, medium-gray, hackly-weatnering, oD
very clayey; some carbonaceous piant Tra

m V‘

Coal, impure; inciudes a J.1-ft. lenticular bed of fine-
grained tuff-=c-cecmcmcmm e e e Q.4

Siltstone (GP-13)*, medium-gray, hackly-weathering, obscurely
bedded, ciayey; some Targe coalified wood fragments------- 1.6

Tuff, light-yeliowish-brown, white-weathering, coarse-
grained; Tew carbonacecus plant fragments--=---=ceceecaca- 0.7

Coal and interbedded siltstone; coal beds average about 0.3
ft. thick; siitstone, rmedium-gray, coscureiy bedded,
clayey; abundant carbonacecus piant fragments; beds
average about 0.2 tt. thick; lower contact sharp--=-=-=---- 2.3

Sandstcne, medium-dray, orﬂbabT/ raminated to platy-bedced
and crcss-bacaad {ctscure), fine-grained, subangular,
slightly ciayey; incluces 0.2-f%, teds of medium-gray
siltstone at base and about 3.3 ft. Sefow toc; upoer |1
ft. becomes silistone; very carbonaceous in upper J.1
ft.; lower contact sharpe---e-ceeacano R e L EE e T 7.7

Siltstone, medium-dark-aray, noor platy-oedded, clayey;
abundant carconaceous olant fragrents and large flattened
coalified 10gS-=--=-mmmommcc e eee e 0.8

*Palynolcgical sampie
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Coal, impure; lower contact sharp-------=====--- c—mmmem e ——— 1.3

Siltstone, medium-~gray, ctscurely bedded, clayey; few carbo-
naceous plant fragrants; inciudes at 0.Z ft. above base
a 1.5-ft. bed of obscurely bedded frizble very fine %o
fine-grained sandstone that pecomes riner upward---------- 5.2

Coal, very impure: lower contact sharp-----=--occmcamamaaao- --= 0.2

Siltstone, medium-gray, partly iron-stained, obscurely
bedded, clayey; few carconaceous piant fragments---------- 5.

Sandstone, madium-gqray, friable, very fine to medium-grained,
subangular; tecomes finer grained urwara; lower contact
SNArpe===m==mes==cmmeccceccceecceceee e ce .- e m————— e 2.5

Siltstone, medium-gray, obscurely bedded, partly sandy,
clayey; some cartonaceous plant fragrents; includes 2
1.5 ft. above base a 1-ft. bed of medium-gray friable
medium-grained sandstone overlain by a 1-ft. bed o7

T

very fine grained sandston@e==--e=eecamanccn= memmmm—— e 6.9
Shale, medium-dark-gray, carbonacegus-~=----cme==- emmmmmm——eae - 0.1
Coal, impure; lower contact sharp-=-=-==---=- R e EE DTt 0.3

Siltstone and sandstcne; siitstone, medium-gray, cbscurely
bedded, clavey; rew carbonaceous plant fragments
(randomly oriented at top); incluges at 0.3 and about
4 ft. above pase thin (less than C.7 ft. thick) coaly
zones mostly composed of flattened cecaiified logs:
sandstona (3 ft. thick and 4 ft. above base of unit),
medium-gray, obscureiy bedded, medium-grained, subangular;
overlain gradationaily by platy-tedded(?) friable very
fine grained sanastone 3 Tt. tMCK-====m=w-- mmmmmemme—ea- 11.6

Coal and intertedded siitstone and shale; coal, impure in
upper half, forms beds 0.2-0.5 ft. thick; siltstone,
medium-gray and medium-brown, cbscurely bedded, clayey;
many carbcnacecus piant fragments: forms 2 beds 0.1-
0.2 ft. thick in lcwer 1 ft.; shala, ~=dium- to darx-
gray, probably fissile (obscure), mostly carbonaceous;
slickensides in lower bed; forms Z beds 3.1 ft. thick

at 0.2 ft. and 0.8 ft. DeloW tOp~-===wmmmcccccmacccacncane 2.2

Siltstone, light-gray-hackly-weathering, obscurely bedded,

slightly clayey; abundant carbcnaceous plant frag-
MeNLS = =mmem e m e m e e e e mm e m e m --mmm—m———— 0.4
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Coal and interbeddad siitstone and shale; cenerally similar

to above; iower contact sharp==------cemmccccccoccmcamaaa.

Siltstone, brownish-gray, cbscure platy-bedded, sandy, clayvey,

carbonaceous; abuhdant large ccaiified wood fragments

randomly criented in part; lower contact sharp------------

Sandstone, medium-grayv, siabby-weathering, obscurely bedded,
medium-grained, subanguiar, siity; numerous smail carbo-
nacecus plant fragments; probably pinches cut lateraiiy;

lower contact snarp and uneveN-===-<-eecccomccacneenacaan

Siltstone, medium-gray, slabby-weathering, cbscurely badded,
clayey; small and large carbonacecus plant fragments

randomly criented: lower contact fairiy sharp=--=---------

Siltstone, dark-gray, finely sandy, clavey, carbonaceous;
abundant carbonaceous olant fragments on bedding;

icwer contact gradational====---e-emmccccmcencmccmmceeaaee

Sandstcne, medium-gray, obscurely bedded, very fine grained,

subangular, very silty, clayey; base concealed-=======-=un

Lower part of exposed rocks not measured



Measured section i0

Location: Gully exposure on west side of Fox Creek at center of nortn
line NW 1/4 SW 1/4 sec. 33, 7. 3 S., R. 10 W., Seidovia D-3 quad-
rangle. The base of this section is about 25 ft. above Fox Creek.
The rocks were wet and poorly exposed, and most of the section was
dug out.

Feet

Tertiary rocks -- Kenai Group, Sterling Formation
Upper part of exposed rocks not measured
Coal, very impure; includes many very thin peds of siltstone--- 1.
Unexamined interval, mostly siltstone and sandstcne; in-

cludes 0.3-ft. bed of carbonaceous shale 23 ft. beiow
Sandstone, nct examine@ or sampled; lower contact sharp---~---- 10.
Siltstone, medium-grayg obscurely bedded, very clayey;

carbonaceous plant fragments; scattered ircnstone nodules

near middle; upper half includes beds of very fine

grained sandstene as much as 1.2 ft. thicke===ececcmmeaan- 13.

Covered interval-~==--- e e EUE L PP PR T 6.5

Sandstone, medium-gray, obscurely bedded, soft, friable,
very fine to medium-grained, subangular, silty---=~-c-==-- 4.4

Siltstone, medium-gray, partly iron-stained, obscurely
bedded, ciayey; scattered carbonzceous plant frag-
ments; upper half inciudes 2 beds, each about 0.2 ft.
thick, of very fine grained ciayey sandstone; at 0.2
ft. below top a thin bed (less than 0.2 ft. thick) of
dark-gray carbonaceous shale and brownish-gray silt-
stone; lower contact sharp====-m=eccemcmccmcccc e 3.4

Sandstone, medium-gray, probably partly laminated to platy-
bedded, very fine grained, subangular, siity, cliavey;
poorly observed-=====-=-mmcmemmecm e ccecccmema e 3.

Covered interval=-=—mcmmmme e e e e ec e 2.
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Sandstone, medium-gray, obscurely bedded, friable, fine-
grained, subangular, silty, clayey---==~=cscecua--- m——————— 2.7

Siltstone, medium-gray, obscureiy bedded, verv clayey; some
carbonaceous piant fragments; inciudes 0.Z-7t. bed of
carbonacecus siltstone about 1.5 Tt. below top----- ——————— 4.8

Sandstone, medium-gray, very fine grained, clayey==--==eceeccu-- 2.
Covered interval---eeccecencaaa- e —————————a 6.

Sandstone, medium-gray, probabiy laminated to nlaty-bedded,
very fine grained, subangular, silty, clayey; iower
contact sharp; poorly cbseryvede-=emcececccmmmcmmccaaccaa- 3.5

Siltstone, medium-gray, obscurely bedded, clayey; some carbo-
naceous piant fragments; lcwer contact procably grada-
iona] mme e s e 3.5

Sendstone, medium-gray, laminated to platy-badded (mostly
upper half;, very fire grained, subanguiar, sligntly
silty; scme carbcnaceous plant fragments; Jew very thin
beds of medium-grained sandstone in upper-middle part;
includes many beds, 0.1-0.5 ft. thick, of medium-gray
siltstong-~vemmemmmcemccer e cce e e enas cmmmemmmm—ca——-. 14.5

Siltstone, medium-gray, vartly iron-stained, cbscurely
bedded, clayey; carbonaceous piant fragments mostly
scagtﬁred but abundant in ugper 0.5 ft.; includes near
middie a bed of medium-gray very fine grained sand-
stone about C.5 ft. thick; few very thin beds of
brownish-gray carponaceous siltstone in upper 0.3 ft.;
fower contact sharp=-=e--~ccmcmcmmcm e e 3.9

Sandstone, medium-gray, partly laminated to platy-bedded,
mostly very fine graired, upper nalf partly fine-
grained, angular to subangular; few carbonaceous
plant fragments; includes several medium-gray siit-
stone beds about 0.5-1 ft. tn.ck lower contact
gradational-=ec-ccmcecm e e i4,

Siltstone, medium-gray, partly laminated to piaty-bedded,
clayey; scattered carbonaceous plant fracments; includes
numerous beds, about 0.1-0.2 ft. thick, of medium-gray
very fine grained sandstong-===e=-memccccaccncanx ittt 3.2

Coal; lower contact sharp==-==eeecmceccmm e cm e 0.1
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“Shale (10P-4)*, medium-gray, laminated to platy-pedded;
some carbcnaceous plant fragments; iower contact

Sharp==--cc-cecseme e e e cm e e e c e e e

Sandstone, medium-gray, obscurely bedded, friable, fine- to
medium-grained becoming very fine grained near top,
subangular, cnayaj, carbonacecus plant fragments in
upper part; includes at tog a J.i-ft. bed of dark-
gray to brﬂwnlsh -gray lamirated to platy-bedded carbo-
naceous siltstone with abundant piant fragments; lower

contact sharp-=-=======emeeemceaaa- Semeememeccemee——————-
Shale, medium-gray, locally iron-stained, obscureT/ sedded;
becomes siltsione in upper half: some carbonacecus

plant fragments; lower contact gradationadi-=---=-======--

Shale, dark-gray, fissile to platy-bedded, carbonaceous;
abunda"t carbcnaceous plant fragments; many imoure

coal stringers; Tower contact gradnglona1 ----------------

Tuff, yellowish-gray to yellowish-brown, thin-slabby-
weathering, medium-grained; includes, mostly in lower
half, laminae and very thin beds of friabie medium-
grained sandstone showing wavy bedding and "micro-

faulting”; interfingers with undsriying unit=-=-==eeeeea-

Siltstone, medium-gray, obscurely beddad, clavey; carbo-
naceous plant Tragments generally scattered tut
abundant in several beds about 0.3 ft. thick in upper
3 ft.; includes at top a 0.2-ft. bed of medium-gray

friable medium-grained sandstane base concealed---=-=--=

*Palynological sample
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Measured section 11

Lecation: Creek-bed and hillside expcsures on Swift Creek from SE. 1/4
S 1/4 NE 1/4 downstream to & 1/4 NE 1/4 SE 1/4 sec. 23, 7. 4 S.,
R. 11 W., Seldovia D-3 quadrangle. This location lies between
localities 168 and 169 of 3arnes and Cobb (1859, pls. 18, 19).

Feet
Tertiary rocks -- Kenai Group, Sterling Formation
Upper part of exposed rocks not measured

Coal and interbedded shale, poorly cbserved; forms prom-
inent overnanging ledge on steep hillside~~==eec-- approx.- 6.

Sandstone, medium-gray, partly iron-stained, obscure lami-
nated to platy-bedded, cross-pedded, friable, very
fine to fine-grained, subrounded, slightly clayey;
becomes finer grained upward and upper haif grades
into medium-gray obscurely bedded siltstone with many
large carbonaceous wood fragments at nign angle to
bedding; lower contact sharp-=-=e--mscccccmcomcancccnnanas 4,

Sandstone, similar to above but very fine grained; upper
half becomes siltstcne as above; lower contact sharp------ 5.6

Sandstone, medium-gray, partly iron-stained, obscure lami~
nated to platy-bedded, cross-bedded, friable, very
fine to fine-grained, sucangular, clayey; becomes
finer grained upward and upper one-fourth grades into
medium-gray obscurely bedded siitstone with atundant
carbonaceous plant fragments and some large roots(?);
very carbonaceous in upper J.1 ft.; lower contact
Sharp-semem e e e c e e - 6.6

Siltstone, medium-dark-gray, obscurely-bedded, partly platy-
bedded, clayey; includes at Z ft. above base a zone
about 4 ft. thick of medium-dark-gray platy-weathering
obscurely beddad fine- to rmedium-grained sandstone
with a few interbeds of siitstone; lower contact of
4-ft. zone sharp and ucoer ccntact gradational; Tower
contact of unit gradational--e=ecmcmcmcccmmcccc e c e e e 14.6

Sandstone, medium-gray, obscurely-bedded, friable, very
fine to fine-grained, subangular; few coarse grains
at base; becomes finer grained upward, micaceous and
very silty in uppermost part; lower contact sharp~-------- 6.
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Siltstone, medium-gray, obscurely bedded, clayay; scme

carbonaceous plant fragments; includes at base 0.8-
ft. bed of very fine grained sandstone----------ccc-cemaa-

Shale (11P-28)*, mwedium-gray; abundant carbonaceous plant

fragments--w-emecemcmc e e cce e e

Sandstone, medium-gray, obscureiy laminated, friable, very

fine grained, subangular, clayey; includes ac top 0.1-
ft. bed of dark-gray carbonaceous siltstong---=----=-ccu--

Siitstone, medium-gray, obscureiy tedded; siickensides in
upver 0.5 ft.: carbonacecuys iaminations in part;
carbonaceous “lant fragments apundant in cart; lower

contact sharg==s===sm-ececceccccccccccccccccmc e e —eae

Sandstone, medium-gray, partly iron-stained, obscure lami-
nated to platy-bedded, cross-bedded, friaple, very
fine to fine-grained, subanzular; includes at about
3 ft. above base a 1-ftf. Cac of medium-gray siitstone
that inciudes some ironsicne rodules about 0.2 ft.

thick; lower contact of siitstone gradaticnal and

upper contact sharp; lower contact of unit sharpe----=----- 9.5

Sandstone, medium-qray to pale-brcwn, partly ircn-
stained, partly platy-veatnering (upper one-third),
1am1natpd to piaty-bedded, cross-bedded, frizble, very
fine grained, angular to sulangular, very silty in
upper one-third; few ircn-ricn beds less than 0.2 ft.
thick; includes beds of medium-gray siltstone about 1
ft. thick at 4.5, 7, 11, 13, and 17 ft. above base;
ironstone noduies as much as 0.2 ft. thick in lower
siltstone and az 13 r:t. abcve base; sandsicne beds
commenly inciuce some Tine grains at base ana grade

. upward into siltztone; upparmost siltstone includes
0.2-ft. ironstcne izdge and 0.05-ft. bone coal near

top; Tower Contact Sharp--=====ccmmeemcccaccccmc e

Siltstone, medium-gray, obscursly bedded, sandy at base,
clayey; abundant carbonacecus plant fragments; includes
at 3 ft. above base a 3-ft. zone of platy-weatnering
siltstone inzerlaminated with very fine grained sand-
stone; 0.1-7ft. ted of medium-aark-gray carbonaceous

siltstone at top; lower contact nradat1ona1 --------------

*Palynclogical sample
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Sandstone , medium-gray. partlyv ircn-stained, cbscure lami-
nated to platy-beaded, cross-bedded, friable, very
fine agrained, subanguiar, very swlt/ in upcer G.5 ft.s5
small cartonaceous plant “"agment 3 includes 0.3-7t,
iron-rich bed about 3 fi. above base-===cwcmccccccccccann-

Siltstone, medium-gray, cbscurely bedded, cizyey; abundant
smail carbonaceous wood 1rzgmant>. 1aqu coa11f1ed
woond fragments about 1 ft. above base; includes i-f
bed of medium-gray friable very fine grained SApasLnne
at 2.5 ft. above basz and simiiar bed 0.3 ft. thick at
0.4 ft. below top; 0.5-ft. bed of carbonaceous silt-
stone about 4.5 ft. above base; C.i1-ft. medium-dark-
gray platy-weathering carbonacecus snale at top-----------

Coal, platy-weathering----- e —— -

Shale, medium-gray. obscurely baddad; many carbonaceous
plant fragments-=-e-cececcamaa caa R LT TR PR

Coal, Bed R, platy-weathering; lower 2 f%. includes 4
partings, 0.05-0.1 ft. c%ick. 6f birownish-gray
siltstone; Tower contact sharp--------cmccmmmacn @ ccecaeas

Siltstone, medium-gray, slabbv-weathering, obscure platy-
bedded ; non-bedded{?; in upper 1 ft. (1iP-21)*; partiy
sandy, clayey; upper two-tnirds of unit i1acludes some
large carbonacegus wood fragments mostiy at high angle
to bedding; lcwer contact sharpe=-=--sscecmaacccrcccan. . - =

Sandstone and interbeaded siltstone; sand tone, medium-gray,
partly laminated to platv-bedded, mostly rr1ab e, very
fine to ‘1ne-rra1ned, subanguiar, c]aycy, forms ceds
generally 1-3 7t. thick; siltstone, medium-gray,
obscurely bedded, finely sandy, clayey; some carbo-
naceous plant fragments; forms beds about 1 ft. thick
except for a 3-ft. bed about 3 ft. above base----==---u---

Siltstone, medium-gray, platy- to pcor conchoidal-weather-
ing, mostly pilaty-bedded, clayey; scattered small
carbonaceous plant fragments; lower contact gradational---

Shale, brownish-black tc black, olaty-weathering, lamirated
to platy-bedded, h:rd, Siity-===ccecccmcmmmmcccccccccaaeae

*Palynological sample
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Coal, impure; igwer contact snarp-=----- R e LB T T Nt M)

Sandstcne, medium-gray, partly ircn-stained, laminated to
platy-beddsd, very tine to fine-grained becoming very
fine grained in uonger cart, sutangular; many carco-
naceous plant fragments and some large ccaiified wood
fragments i upcer i ft.; upper half incluges medium-
gray siitstone in beds about 0.1 ft. thick; 0.2-ft.
bed of non-bedded siltstone at top: lower contact

Sharp==-===scccccmcacaa- —————— R L E L —mmmmmmmmeeee 5.2
Siltstone, medium-gray, iaminated to piaty-bedded, clayay;
scme carbonacecus plant fragments randomiy orisnted in

e
part; ircludes near middle ianinae and vary thin beds
of very fine grained sanrdstone; iower contact

gradationzi---=-====cmcmcmmmcaanan et R A

Siltstone, medium-dark-gray, coscurel
abundant Caroonacecus pianT Tiragrents, inciuaes at
0.2 ft. aove pase very tnin irreguiar iesnses of lignt-
brown frianie weli sorfed siltstone; iuwer contact

sharp -==---- R TR e SRR cmmmmmmmmm——————— (.8

bedded, clayey;
n

Sandstore, medi
forming, m
grained at

um-g
5t
as

4 ft, above ba
su

i

laty-bedded, cross-teddaa, wadium-
rading ugward to rine-grained about

r
Yy

ay, partly iron-stained, iocaily cliff-
p
e g

~
3
-
o

se and very Tine agrained about 14

above base, supangular to =unr0uno°a, many iron-ricn

Tenses abgut 1 ft. thick in middle girt; rev beds of

medium-gray siitstone as much as 1 ft. thick in upper

6 ft.; lower contact snarp=-------- —————————— ——mmmm e 20.
Siltstone, medium~ tc dark-gray, obscureiy bedded, upper

1 ft. mostly ,andv, c}ayey; carpconacecus olant frag-

ments apundawt in part, esaecia??y mear wop; incliudes

about 1-ft. 52d of very fine grained <anastone about

1 ft. below tcp, upperrost 0.2 fit, iron-rich and nard;

lower CONtact SHarp-=--m==m==mmceacmcmceccecmccemmmaenaaa= 3,5

Sandstone, iredium-gray, obscu
and laminated €0 ,1a*'-3
very fine grained, sulang
small carbenaceocus fragm
fine-grained, 1ic
4.5 ft. aSove bas
of medium-gray
thick; iower co

iy bedded {lower 2.3 ft
4, cross-bedded, frisa
»
ry Silty, clayey; som
S ts; icwer 2.3 ft. partly
gl iron-rich zcne 0.1 ft. thick about
23 T
h

-

€,

DC)-

:anJdes in unper 5 Tt. several becs
tore wostly less than 0.5 ft.

3w
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Siltstone, medium-gray, hackly- to crunk"-weather’ng, mostiy
platy-bedced, partly laminated {lcwer 1 ft.); clayay,
carboracecus olant fragmewts abundant in 10Qer 1 ft.
gnd about 9 ft. 2bove basa; several courses of scatterad
ironstones as much as 0.2 ft. thick; inciudes few beds
of very fine grained claysy sandstore, iess than 1 ft.
thick, about 8-10 ft. above base-=eemmecmomm i cccceees 18.

Shale (Il?-13)* medium~- to medium-dark-gray, conchoidal-
weathiering (upper naif), poor Tissiie to platy-beddad;
few ironstcne rodules about 0.2 ft. thick in uocer
half; abundant carbonacesus p]alt fragments; asbundant
large coaiified slant fragments in middle ana at

B0 e e e e 2
Coal, Bed G, fairly blocky- to partly platy-weathering;
forms high waterfall; lower contact snaip-------ceecemmea- 5.5

Siltstone, medium-lignt- tc medium-gray, partly ircn-
stained DIOCKJ- to pcor cenchoidal-weathering, lami-
nated to platy-bedded, regularly becded, hard, clavey:
caroonaceou; plant fraﬂmonfs in upoer part; inc!udés '
lenticular ccal beds as much as 0.3 ft. thick in
Upper 1 fl.ieeem oo oo el 8.

Coal, Bed Q (Tower bench), blocky-weathering; inciudes
at 0.5 fr. above base a 0.1-ft. oced of medium-brown-
weathering carccnaceous snaie w’uﬁ fine-grained
sphericles of bog iron(?); at 2 ft. above base 2 0.2
ft. lenticular bed of lignt-gray-weathering iignt-
brown siltstone containing oyroclastic grains; at 0.2
ft. below top a lenticular bed c¢f iight-gray fine-
grained tuff as mucn as 0.3 ft. thick; Iower contact
I R it ity 2.8

Siltstone, medium-gray, partly laminated, mostly cbscurely
bedded, finely sandy in cart, clayey; carbonaceous
plant fragments abu ruant in part; ironstone rodules
0.2 ft. thick absut 5 and 10 rt. above base; 3-Ft.
bed of friatle .ery fine to fine-arained sandsteone
about 6 ft. above base; verv thin teds of laminated
very fine grainzd sandstona in 1-ft, zone about 15 7t.
above base: {.2-ft. bed of carbonacesous siitstone zbout
17 ft. abova base; 2-ft. bed of lamirated to cbscurely
bedded partly frizbie vewy Tine grained sandstone
about 20 fro. aoove base; lower contact fairly

*Palynological sample
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Sandstone, medium-gray, partly iron-stained, partly lami-
nated friable, fine-qrained at base beccming very
fine gra1ned upﬁard, subangular; some clavey sandstone
in upper part; includes 1-ft. siltstone bed about 1.5
ft. below top; Tower contact snarp and probably dis-
conformable---mecmcmcccmc e e 11.2

Coal, Bed P, lower contact sharp---------mcmmmmmcmmcc e 3.1

Siltstone, medium-gray, partly iron-stained, mostlyv ob-
scurely bedded, partly laminated, clayey; abundant
carbonacecus 2lant fragments in part: faw rcot(?)
fragments in upper 0.5 ft.; inciudes rew beds, iess
than 1 ft. thick, of friabie very fire to Tine-grained
sandstone; 3 seds of carbonaceous snaie, iess tnan 0.3
ft. thick, about 5 ft. above case, nz2ar wnidaie,
Near tOp=-=-==m==cccccmccce e oo ——m—emmeeee- 16.8

Sandstone, medium-gray, friable, very fine to fine-
grained, sucanguiar, silty; some smail carbonaceous
plant fragments; lower contact fairiy sharp------ mm——————-

)

Siltstone, medium-gray, mostly obscurely bedded, scome
laminated <o piaty-bedded, ciayey; abundant carns-
nacecus plant fragments in zart; few coaiified wood
fragments randomly oriented in part; upper part in-
cluges few teds, less than 1 ft. thick, cf iaminated
very fine grained sandsteone; lower contact
gradationai----====ememe e e eeee o 12.6

Sandstone, medium-gray to grayish-brown, partly iron-
stained, laininated to piaty-beddad (Jb ar half),
friable (lower haif), very fine grained, subangular,
silty, clavey; includes interbedded medium-gray
siltstone in upper 2 ft.; Icwer contact sharp---=--==-=--- 7.1

Siltstone, medium-aray, obscurely bedded, partly very finely
sandy, clayey in upger 0.3 ft.; carbonaceous piant frag-
ments in zart; lcwer contact sharp---=-cccomcmcccmccnaaa 6.

Sandstone, medium-aray, i1ichtly iron-stained in part,
probably 13 m’fafed to olaty- onackd (obscure), cross-
bedced, friacie, fine-grained, cartily very fine
gralned in u:;: 5 rt., suoangular; lenses of iron-
cemented sandstcne iess than 0.3 ft, thick; lower
contact 50arp-—cmemmm e e c e mc e 25.

Coal, Bed 0 (upper bench)-=--=c=mcecmmmc e cecccmccmmeeee 1.3
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Shale, medium- tc dark-gqray, fissile to poor platy-bedded,
very carocnaceous in part; aobundant carbonaceous
plant fragments; inciudes 0.1-ft. ccal bed in

Middl@mcmmmmmm e e e e e ee

Coal, platy-weatharing=~===-ececcmcaca-n e ==

Shale (11P-2}*, medium-gray, poor platy-weathering, ob-
scurely bedded; abundant small carbonacsous piant
fragments and numerous large coalified wood frag-

MEMES === === - == === s oo m et e e e

Coal, Bed 0, fairly blocky-weathering; forms waterfall about

5-8 ft. hign in creek; lower contact sharp==--====-==-=--=-

Sandstone, medium-gray, Slabby-weathering, partly laminated,
cross-bedded, mostly 7riabie, very fine to fine-
grained, aaahn9u1,., slicntly clay=ay; upper 1.5 ft.
becomes very tine grained and very siity; ucper haif
includes carbonac20ous iaminae and large coalified wood
fragments along bedding and also randomiy oriented;

Tower contact concealed=-====recmemcccccccec e e e

*Palynological sample
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Measured section 12

Location: Hillside and creek-bed exposures in large unnamed canyon on
northeast side of Swift Creek in N 1/2 SE i/4 SW 1/4 sec. 24, T.
4 S., R, 11 W., Seldovia 0-3 quadrangle. This location is
approximately the same as iocality 170 of Barnes and Cobb (1959,
pls. 18, 19).

Feet
Tertiary rocks -- Kenai Group, Sterling Fcrmation
Upper part of exposed rocks not measured
Coal, Bed Pememccmmcmccecc e ceme e R et not measured

Interval, not studied or sampled; mostly siltstone; includes
sandstone bed about 15 ft. thick about 4 ft. below top---- 72.

Clinker, moderate-brown to reddish-brown-—---=--- e 2.

Coal 'ash, Bed 0, reddish-brown to yellcowisn-brown; in-
cludes 0.3-ft. bed of weatnered powderad coal at

Siltstone, burned, brown, carbonaceous----ecec—cccmacccnna--a -- 0.8

Siltstone and interbedded sandstore; siltstone, medium-
gray, partly iron-stained, ooor slaboy-weatnering,
cbscurely bedced, clayey; scme cardbgnacegus plant
fragments; ironstone rodules as much as 0.2 ft. thick
in basal 1 ft.; includes 0.2-ft. ccal bed about 0.5
ft. above base of unit (12P-33 -- siltstone below
coal)*; sandstone, medium-gray, partly iron-stained,
slabby-wsathering, laminated to platy-oedded, cross-
bedded, soft, frieble, very fine to fine-~grained,
subangular, slightiy silty;, i1ncludes carbonaceous
laminas about 2.2 ft. abeove base of unit; forms beds
as much as 3 ft. thick; lower contact fairly sharp-------- 11.8

ninated to platy-

Sandstone, medium-aray, iron-stained, .
o , ine=grained

1ai
bedded, cross-bedded, soft, friable
(Tower 3 ft.) becoming very fine to fine-grained in
remainder, subangular; lcower contact sharp and prob-
ably disconformable~seemeemmcm e e e 16.3

*Palynological sampla
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Siltstore and interbedded sandstone; similar to inter-
bedded unit below; siitstone beds comronly 2-3 ft.
thick and sandstone beds about 1-2 fi. thick; abundant
coal films; includes ironstcne nodules apout 9.2 ft.
thick near base of unit and about 3.5-5 ft. below top----- 20.5

Siltstone and interbeddad sandstone; similar tc interbedded
unit belcw; siitstone beds about 24-5 ft. thick and
sandstone beds about 1-3 ft. thick--==---ecccacmcaccaaaaa. 26.5

Siltstone and interbedded sandstone {subegual amounts in
beds commonly about 3 ft. thick); siltstons, medium-
gray, poor siabby-weatnering, obscuraly bedded, ”1a/ev;
some carbonaceous piant fragments; sandstone, Tedium-
gray, partly ircn-stained, slabby-weatnering, lamni-
nated to platy-bedded, cross-bedaed, soft, friabie,
very fine to fine-grained, subanguiar, cliayey; some
sandstcne beds become finer g3rainzd upward; contacts
between silistone and sandstone wostly gradaticnal to

fairly sharp; unit includes a bec of nedium-dark-gray
carbonacecus siltstone about 0.5 rt. thick at abcut 4
ft. above base; lower contact sharpe-=-----cecccmmmcccccnax 27.5

Sandstone, medium-gray, ircn-stained, locaily poor cliff-
forming, cbscurely bedded, soft, frizpie, very fine
to fine-grained, subangu]ar, clayey; 2ecomes tiner
grained upward and grades into siltstone at 1Z2. ft.
above base; inciudes 0.5-ft. bed of medium-dark- -gray
carbonaceous siltstone about 1.5 ft. below top; lower
contact sharp and possibly disconformable-==-«-==e-ooa-a --- 12,

Siltstone, medium-light-gray, chunky-weathering, mostly
obscurely bedded, partly irreqgularly laminated, clayev;
some carbonaceous plant fraagments; pasal 1 ft. includss
lenses of bone coal as mucn as J.1 ft. thicx: iron-
stone nodules 0.2 ft. thick at 0.2 ft. below too;
lower contact snarp~=-=-e-ee-ccomeccmnnana_o memmmmeeceea- 2.7

Siltstone, dark-gray to brownish-gray, partly iron-stained,
poor fissile to platy-pedded, F1ﬂe7v sandy., clayay
very carpbonaceous; abundant carbcnacecus piant and
wood fragments; few bone-coai stringers 0.05 Tt.

thick; 0.2-ft. imoure cocal at top; iower contact

Siltstone, medium-gray, obscurely bedded. sandy; some carbo-
naceous piant fragments; lower contact fairly sharp------- J.o
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Sandstone, medium-gray, laminated to platy-bedded, cross-
bedded, friabie, very Tine grained, subanguiar, siity
at base, clayey; finaly carbonaceous laminae; lower
contact gradational-=-==-==eceocemececccccnnccanan —————— == 2.1

Siltstone, medium-gray, slightly iron-stained, hackly-
weathering, obscurely beddad, clayey; few carbo-
naceous plant fragments; includes 0.5-ft, bed of very

ine grained sandstone in middie; lower contact

Siltstone, dark-grav, pcor fissile tc olaty-bedded, hard,
C Gray, | 7 C C
finely sandy, clayey, very carbonaceous; icwer contact
Sharp .................................... - - - - e o = o e 0.5

Siltstone, medium-gray, siabby~ to hackly-weathering, ob-
scurely bedded, partily laminated, sandy in lower 3
ft. and upper 5 ft,, clayey; abundant carbonaceous
plant fragments in part; lower contact sharp--------===--- 14.

Siltstone, dark-gray, laminated to platy-bedded, ciayey,
carbonaceous; many bone-coal laminae and stringers;
lower contact sharpe==---==--emem—ceccccmccacaa—- m———————— 1.1

Sandstone, medium-gray, mostly obscurely bedded, partly
laminated to platy-bedded, slightly limy, very fine
grained, subanguiar, partly silty; carbonaceous laminae
in part; few beds of medium-gray siltstone as much as
1.5 ft. thick; lower contact sNarp--=-eeeceecaccecoceceaaan 18.6

Coal, Bed N, blocky-weathering; probably very impure in
upper 0.3 ft.; includes at 2.1 ft. beiow top a 0.2-
ft. bed of weathered carpornacccus shale and siltstone;
at 1.5 ft. telow top a C.15-ft. bed of weathered
dark-gray to biack carbcnacecus shale and brown silt-
stone; lcwer contact sharp---====-escececacaa= e e LT 3.7

Siltstone, medium-gray, obscurely bedded, clayey, sandy in
upper 0.3 ft.; many carbcnaceous plant fragments;
lower contact sharp--=--=-emecmcmc e e 1.1

Sandstone, medium-gray, laminated to platy-bedded (lcwer
1.5 ft.) and cbscurely beddsd (upcer 0.6 ft.), partly
cross-bedded (probabiv lzmirar type), very fine to
fine-grained becoming fire-graired in upoer 0.6 ft.,
subangular; abundant cartoraceous laminae in lower
part; Tlower contact sharp--===--ececmecc e ccencenes 2.1

‘--‘
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Siltstone and interbedded sandstone (alternating beds
commonly 1-2 ft. thick), slabby-weathering; siltstone,

medium-gray, mostly obscureiy bedded, clavey; sandstone,

medium-gray, very fine grained, subangular, silty,
~clayey; many carbonaceous laminae and plant frag-

ments in upper 3 ft.-==-ecccccmocancaaaax L L L E T

Siltstone, medium- to medium-dark-gray, slabby-weathering,
mostly obscurely bedded. partly laminated to platy-
bedded, partiy sandy, clayey; includes at 2 ft. abave
base a 1.5-ft. bed of medium-gray cbscurely bedded
friable fine- to medium-grainea sandstone; at acout
12 ft. above base a 2.2-ft. bed of medium-dark-gray
laminated to platy-bedaed cross-bedded friable vary

fine to fine-grained sandstone; lower contact sharp=-=----

Siltstone, mecium-dark-gray, poor platy-bedded, clayey,
carbonaceous; includes 0.1-ft. bad of bone coal at

top; iower contact fairly snarp~==--=e---- mm—memcecmanan

Siltstone, medium-gray, obscurely bedded, slignhtly clayey,
very sandy in lower part; =any carponaceous olant
fragments, fow large randomly criented carbonaceous

wood fragments; icwer contact rairly sharp------=--------

Siltstone, medium-dark-gray, poor nlaty-bedded, clayey;
abundant carbonacecus plant fragments; lower con-

tact sharp---=ccmmcmmm e c e e e

Sandstone. medium-gray, mostly cbscurely bedded, partly
laminated to platy-bedded, very fine to fine-grained,
subangular; abundant carpcnaceous iaminae in part;
unit largely consists of aiternating beds, about 1 ft.
thick, of laminated to platy-bedded very fine grained
sandstone and coscurely bDedded fins-grained sanastone;
includes 2 beds, each about 1 ft. thick, of medium-
gray obscurely laminated clavey siltstone at about
6.5 and 8 ft. above base; upper 2 ft. bLecomes very
silty and grades into siltstcne with abundant carbo-

naceous plant Tragments; icwer contact gradational-------

Siltstcne, brownish-gray to medium-qray (tcp), obscurely
bedded, probably partly laminated., claysy; some carbo-

naceous plant fragmentS-=-ceeccmmcemmmeccarncacccac e

-

Coal, platy-weatherirg; includes at 0.7 ft. beiow too a
0.1-ft. parting of brownish-gray weatnered shaie with
abundant carbconaceous plant fragments; lower contact

Sharp===me e e

- 16.



Sandstone, medium-giray, laminated to platy-Dedded, partly
obscurely beddea, partly friable (2-ft. zone 3 ft.
above base and upper 2 ft.), very fine grained (fine-
grained in lower friable zcne), subangular to sub-
roundad; carbonaceous laminae in part; includes few
beds, ccmmonly about 1 ft. thnick, of medium-gray
obscurely bedded siits*tone; lowsr contact fairly
Sharp--eeccmmecccc e m e cem e meaan s memcemmcmenan --- 14.7

Sandstone, medium-gray, mostly obscurely bedded, lami-
nated to platy-bzdded in middle, cartly friabie, mostly
fine~grainad, subangular; very Tine grained, very
silty and ciayey in middie part; 1ower contact

fairly sharpe-=-cccreccccccoccccnmcncacnncanaa mmmmsemen——a 5.7
Siltstone, medium-gray, partly iron-stained, obscurely

bedded, clayey; some carbonacecus plant fragments;

brownish~gray and very carboracecus in basai 0.2

t.; includes 1.5-7t. bed of medium-gray very fine

grained sandstone abcut 1 f{. above base~-==eccmcaccnaaaa- 7.1
Coalmvmmmmmmmcc e et n e e cemeeemaa L LT ¢.5
Siltstone, brownish-gray to black, Taminated to platy-

bedded, clayey, carbonaceQus~-=~=====~=- mmme—maea SR P 0-0.5
Siltstone, medium-gray, obscurely bedded, clayey; abundant

carbonaceous piant fragmen{s-=-~mcceccmmccmmccnaan camee=ae 0.5
G R e L L L T Smmmemmm———ae 0.3-0.5
Siltstone, medium-gray (lower 0.5 ft.) and brownish-gray

to dark-gray, mostly poor platy-bedded, fineiy sandy;

abundant carbonaceous plant fragments--~---~ L TR 1.7
Shale, brownish-gray to black, laminated to platy-bedded,

very carbonaceous; abundant plant fragments----eesecccena- 0.4
Claystone {(vclcanic ash?), iight- to very light gray,

faintly laninated; abundant carbonaceous plart

fragments; lenticular-~c-ececcccnacaa- mmmmamemsecmccmme——— 0-0.2
Siltstone, medium-gray, obscurely bedded, clayey; abundant

carbenaceous plant fragments; coal stringer as much

as 0.15 ft. thick near bas@e--==ccmcccccccacacccamaccaaaa- 1.6
Coalmmmmmemmmmm e cmm e ca e -—————- —mmememmeeea 1.5



Siltstone, medium-gray, pcor slabby-weathering, obscursly
bedded, partly clayey, partly finely sandy; many
carbonacsous plant fragments; brownish-grav and very
carbonaceous in upper 0.2 ft.; lower contact
gradationalemeseamc e e e e

Sandstone, medium-gray, poor slabby-weathering (upper
part), mostly laminated to piaty-bedded, cross-pedded,
fine-grained (lower 16 ft.) to very fin2z grainad and
very silty in upper part, angular to subanquiar; in-
cludes clasts about 0.5 ft. icong of hard very fine
grained sandstone at 4-5 ft. above dase; numerous
large irregular carbonaceous plant fragments in upper
10 fti-memec e e

Coal, very impure in upper part; at 0.4 ft. above base in-
cludes 0.5-ft. bed cf medium-gray obscurely bedded
conchoidaliy fracturing shale (12P-3)* with siicken-
sides and abundant carboraceous piant fragments;
lower contact sharp--~<--e--cc-eemcmcecmncnmnnccennan ————--

Siltstone, medium-gray, partly iron-stained, chunky-weather-
ing, platy- to very thin bedaed (lower half), sandy
(upper half), ciayey; abuncant carbonacecus piant
fragments mostly randomly oriented--=-==cccecccaccncconaua-

1.2

Coal; Tower contact sharpeee=meecccmcmccmec e e e ccaeae ----- (0.8

Sandstone, medium-gray, partly iron-stained, mostly cross-
bedded, obscurely bedded in lTocwer 3-4 ft., mostly
friable, medium-grained {lcwer 8 ft.) grading upward
to very fine grained and mostly very silty {upper 10
ft.), subangular; lower 3 ft. includes scattared rounded
pebbles commonly less than 0.05 ft. in diameter; few
large coalified wood fragrents 3-5 ft. atove base;
0.5-ft. ircn-rich zone at base of scour about 7 ft.
above base; locally abundant carbonaceous iaminae and
stringers about 8 ft. above bace; upper 10 ft. includes
several beds, commonly 0.5-1 ft. thick, of medium-gray
sandy siltstone; 9.5-ft. siltstone bed at top contains
abundant randomiy oriented carbonaceous olant frag-
ments; unit weathers to steep rounded gully sides
(probably poor cliff-former locally); lower contact

Yk L e e e L L L L EEL L L L 2
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Siltstone and interbedded sandstone; siltstone, medium-
gray, large chunky-weathering, obscurely bedded,
clayey; abundant carbonaceous piant fragments in part
(especially near base and in upper half); forms beds
commenly 3-5 ft. thick in lower half and 1-3 ft. thick
in upper haif; sanastone, medium-gray, partly laminated
to platy-bedded, pnartly cross-beddsd, mostly very fina
grained, some fine-grainad in icwer nalf, subanguiar;
forms beds commoniy 0.3-1.5 ft. thick in lower haif
and 1-2 ft. thick in upper haif; sandstone makes up
about one-tnird of lcwer half and two-~thirds of upper

Coal; locally includes flattened csonical-shaped tree-root(?)
masses at top; lower contact sharp==---=c-cc-cecccmconacax 0.9

Siltstone, medium- to medium-dark-gray, brown tint in
basal 8.2 and upper 0.2 ft., chunky-weathering,
cbscurely bedded, clayey; abundant carbonaceous piant
fragments; Tew iarge coaiified wood fragments oriented
at high angle %0 bedding; lower ccnfact sharp==--====e-=-- 2.4

Coal, platy-weathering; lower contact sharp----- ————=a --e===e== .8

Siltsteone, medium-gray, obscureiy bedded, ciayey, mostly
sandy in upper part; abundant caroonaceous plant
fragments; includes in middie abcut 0.2-1t. bed of
medium-gray platy-bedded very fine grained sandstone;
lower contact gradationgl-----cemececcccmmacmmcccccecae 2.3

Sandstone, medium-gray, partly iron-stained, obscure
platy-bedded, cross-bedded, fine-grained, subangular;
scme medium grains in lower half; very siity in upper
0.5 ft.; lzowver contact sharp-=---=e-ceaaaa e s meeeaen 12.1

Coal; basal 0.1 ft. includes abundant pyroclastic(?)
grajns==---memc e e 1.

Sandstone, medium-gray, obscurely bedded, very fine grained,
subangular, very siity, clayey; abundant randomly
oriented carboracecus nlant fragments; few large

coajified woed fragments at high angle to bedding=---==~=-- 2.
Covered intervaj--==cecomccmcncccncncana- L L L L PP PP 3.5
Coal; lower contact sharp----- LR mmmm—————— cemmmmocmanmee= 1,3
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Siltstone (12P-1 -- upper 0.5 ft.}*, medium-gray, chunky-
weathering, obscurely bedded, ciayey; many carbonaceous
plant fragments; inciudes near middle 0.5-ft. bed of
medium-gray friabie very tine to fine-grained sand-
stone overlain by 0.3-ft. bed of brownisn-gray very
fine grained carbonaceous sandstone and siitstons;
Tower contact concealed in cregk---=--=-=s-ceceee-- —————— 4.+

*Palynological Sample
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Measured section L]

oy
—_—
1]

Location: Sea-cliff exposures aoout 1 mi
in the NW 1/4 SE 1/4 sec. 26, 7. § S
quadranglie. This is near ]oca!iuy i

southwest of McNeil Canyon
.y R. 12 W., Seldovia C-4
42 of Barnes and Cobb (1959,

pl. 18).

Feet
Tertiary rocks -- Kenai Group, Beluga formation {upper part)
Claystone, medium-gray---==eeccccmmmccm o ccccc e e 1.+
Coal, shaly; uppermost part of Bed B~=-~-~- mmmemmmen cmmemee-= 0.4
Coalmmmmmmm e e e e e L 2.9
Shale, COaly=-mcemm e e 0.1
Coal-mmmmmmw- L e P PP LR e it ——m—ee- 1.6
Shale, coaly=====~- e L L E P P TR PR —emme - - 0.5
Coal, Towest part of Bed B-----cmcmccmmmc e 0.4
Claystone (LiP-28 -- from upper 0.5 ft. of unit)*, medium-

gray, 1ignt-gray-weathering, silty; sligntly carbo-

naceous and ctaly about 1.5 7t. Delow top--==—c=ceconeaen 9.5
Siltstone, caicarecus, concretionary----=memcecocmccccccccana- G.5
Siltstone, medium-dark-qray, iron-staired, medium-gray-

weathering, anguiar-fracturing, sott, very claygy-==----- 9.5
Sandstone, light-graj -weatner1ng, iron-stained, massive,

soft, very fine to fine-grained; sc,ytered calcarecus

CONCretioNS e o em e e e e e 0.
Covered-=me=mrmm o cc e e e e c e e -———- 6,
Siltstone, ircr.:tained, lenticular, calcareous, con-

Creticrary-ememem e m e m e e et c e e 0.4
Partly covered; mostly dark-gray soft silty claystong~=«-=----- 17.5
Siltstone (L1-27)**, madium-1ight-gray, platv-bedded,

clayey, rar par:?v f*no]/ sandy, calcarecuss incluces few

laminae of very fine grained siity sandstone------=-om=e- 0.3

*Palynoicgical sampie
**| ithological s



Partly covered; mostly medium-dark-qray soft ciayey silt-
stone in lcwer part; narder siity claystone and clay-
stone and Ciaystone in upper parte-=-=-=-se-eecceccccaaaa=

Sandstone (L ? 26} **, medium-dark-gray, massive, soft,
ie

partly t at e, very fine to fine-grained, sub-
angu]ar, very ciayey; abundant dark rock frag-

N A e L L E L L PP L b

Siltstone, maedium-dark-gray, massive, scft, clayey, sandy;
grades to Overiying sandstOne@===-rm--comccccecoccmcncnanan

Shale, carboraceous, Coaly--==s-=ccemccmccncnccnc e rmancnae

Claystcne, medium-gray, Siltye-=--smecccccocamcm e cnneeeee

Shale (L1P-25)*, carbonaceous=====s-m=mcecmcmememcecm e caaan

Coal and interbedded claystone {L1P-24 -- from claystone)*----

Claystone, medium-gray, soft, silty--=cememcccmcmcmcmcncncaaa-

Siltstone, medium-gray, iron-stained, angular-fracturing,
~very clayey; becomes medium-dark-gray massive soft

sandy siltstone-----=-=eecoommmmmmo e ccemcae oo
Siltstone, calcareous, concretignary===-=-e----- cemeemmmen————
Siltstone (L1P-23)*, dark-gray, thick-bedded, soft--=-====c--s

Siltstone, dark-gray, massive, soft, clayey; interbedded
with dark-gray silty claystong--eeescescccommcceccancnanaa-

Siltstone (L1-22Y**  medium- crav, partly iren-stained,
very angu:ar-weathering, hackly-tracturing, nard,
VEry Clay@y=====memmemceccccmemccececcecameecme—emca—eo—-

Siltstone (Li-21'**, medium-dark-gray, iron-stained,
gray1sh-oraﬂae -weatharing, clavey, caicareous,
concretionary; *ew small carbcnaceous piant frag-

s A et e EE L P PP TPt
*Palyncicgical sampie
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Siltstone, medium-dark-gray, iron-stained, vary clayey;
includes scattered rounded calcareous cencretionary
parts in Tower part of unit----=e-mececmccmccmmccmceee 5.5

Claystone (L1-20)**, medium-gray, iron-stained, poor platy-
bedded, dominant-anguiar-fracturing, siity; few carbo-

naceous plant fragmentS--e--ceeeemcrcmcmcmmcccccncsc e 3.3
Siitstone, dark-gray, massive, soft, claygy--=-===c=ceceecaa-- 6.
Claystone (L1-19)**, medium-light-gray, compact, very

silty; abundant carbonaceous piant fragments~=-=------w-- 1.4
Covered-===mmemem e e e e .
o e e i
Shale (L1P-18)*, carbonaceous==-===-====scmemcmcmacccocmcoonnao 0.2

Siltstone, medium-dark-gray, ciayey; upper part medium-
gray siity ClaysStonem=smeemmecc e e 12.5

Sandstone (L1-17)**  dark-gray, massive, soft, friable,
fine- to medium-grained, subrounded to subangular,
silty, slightly clayey; abundant dark rock frag-
L R D e Dt 9.4

Siltstone (L1-i15)**, medium-dark-gray, partiy iron-stained,
calcareous, concretionary; abundant carbonacecus plant

fragmentsem-emesccm e e e 1.9
T D e 0.6
Siltstone (LiP-15)*, carbonacequs==-=-=======-m-cccamcacccacaaa- 0.3
Claystone {L1-14)**, medium-gray, partly iron-stained,
slightly silty; plastic when wete~e-ccmmcmmmccmrncnccacnn- 0.5
Covered==-===-=memmcrec e e cm e eme e cece e 16.6
Siltstone (L1-13)** and (L1P-13)*, dark-gray, clayey, finely
sandy, CarbDONaCE0US=====<mmeoccmmemecccccccarcmcmmcee———e 1.5
Coal=mmmmmmmmm e m e m e ee e 0.2
Partly covered; mostly medium-light-gray massive clayey
R R el e ek L 19.
Covered---===-====mcccccmmcccmecccmc e cc e e 14.6
*Palynological sample
** itholoaical sample



Claystone, dark-gray, light-gray-flaky-weathering, soft------- 1.4

Claystone (L1-12)** medium-gray, iron-stained, calcareous,
concretionary; abundant iarge carbonaceous plant frag-
ments-=--=c-c-ceccean-n D ettt 0.5

Claystone, medium-gray, light-gray-weathering, compact,

Silty~—mmmm e e e 0.4
Shale, CarbonNaCeoUS —==---=- oo mm e e e 0.2
Shale, coaly; shaly coal----- cmmmmecmcmecmc——————- R 0.8
Coal, Bed A-mcmcmcmc e e e e e e 2.8

Claystone (L1-11 -- from middle of unit)** (LIP-11 -~ from
upper 0.2 ft. of unit)~, cark-grav, partly iron-stained,
soft, silty; few carbonaceous plant fragments-----------a 3.

Siltstone (L1-10}**, medium-gray, iron-stained, Tight-gray-
weathering, lenticuiar, hard, ciavey, calcareous, con-
cretionary; sctattierad carbonaceous plant fragments------- g.7

Siltstone (L1-2;**, medium-dark-gray, very sandy, ciavey;

4

grades tc dark-gray subconcnoical-fracturing claystone

in upper 2 ft.; few carbonaceous plant fragments-==-===-= 10.6
Coal; includes 50 percent in*terbedded shaly coal and

C0aly shai@ec=mcm e e e g.6
e Y e e D C e Q.2
Shale (LiP-8)*, carbonaceous, COaly-==-===-cmmmmcccmcmccacaaax 0.4
Claystone, medium-dark-gray, iight-gray-weathering,

angular- to subconchoidal-fracturing-=c-e--cecmemecaanan-o 4.
Siltstone {L1-7)**  gecium- to medium-lignt- gray, angular-

fracturing, partly sandy, very cliayey to clayey; abun-

dant carbonaceous oiant fragments-------- R e EE PP 9.
Claystone (L1-8)**, medium-light-gray, light-gray-weathering,

angular to subconchoidal-fracturing, hard, silty;

scattered carbonaceous plant fragments; interbedded

with about 40 percent coal lenses as much as 0.3 ft.

14 o e et 2.6
Siltstone, medium-grav, sandy: grades upward tc silty

Claystone atl t00====mmscmcc e e 2.9
*Palynologicai sampie
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Coal, Tenticular-==ecccmmcmccmm e ccacccccccc e ce s

Sandstone (L1-5)**, dark-gray, horizontally laminated with
carbonacecus fragments; very fine to fire-grained,
subangular to subrounded, silty, clayey in upper part----

Shaie (Li-4)** and (L1P-4}*, medium-dark-gray, carbonaceous;
abundant small carbonaceous plant fragments-----=--ecee--

Sandstone (L1-3)**, light-brown, speckled, yellowish-brown-
weathering, sort, plastic, Fine-grained, subangular,
very clayey, volcanic(?)====-s=mcmcmmommem e eee

Siltstone (L1-2)** and (L1P-2 -- from upper 0.2 ft. of
unit)*, medium-cray, partly iron-stained, very light-
gray-weatnaring, angular-fracturing, very clayey;
scattered carbcnacecus plant fragments-e=-=-cccceccncnaaa-"

Sandstone {L1-1}**, medium-dark-gray, massive, soft, friable,
fine- to medium-grained, siity, clayey; abundant dark
rock fragments-==---meomcm e e cmem e

1

*Paiynologicai sampi
**_ithological sampie
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Measured section L2

Location: Sea-cliff exposures southwest of McMeil Canvon in the SE 1/4
NW 1/4 sec. 25, T. 5 S., R. 12 W., Seldovia C-4 quadrangie. This
is near locaiity 143 of Barnes and Cobb (1959, pl. 18).

Feet

Tertiary rocks -- Kenai Group, Beluga Formation (upper part)
Sandstone (L2-11%1#** (L2P-1] -- from near base of unit)*

medium-1ignt-gray, gartiy iron-stained, vellowish-gray-

weathe*an, massive, scft, 7riania, very fine to fine-

grained, s.banguiar to sucrcunced, ciayey; scattered

large coaly fragmentSe=e==-=se-mcomecccmcmmc e e e 8.r
N R T e e L L L SR TR 0.2
Siltstone, medium-gray, massive, soft, clayey in upper

L e e e e an e e D L e e 4.6
o R L L L LE L et mmemeeemeeemeca———— 0.9

|
|

Shale, coaly; shaly CO3l-===mmemmc e e ¢.9
Claystone, carbonaceous--------=-====--=---- LR L P L T 0.4
Shale, coaly---==-==c=cccmcmmcocmomoncc e e e———— 0.3
Siltstone {L2P-10 -- from upper part of unit)*, dark-gray,

brownisn- gray w2athering, angular-fracturing, sandy

in lower part, clayey and carponaceous in upper part-=~-- 1.5
Coal, shaly==-=mmmmmcmmc e e e cm e e e 0.5
Siltstone, medium-gray, iron-stained, angular-fracturing,

very clayey--=-==mmemeccmcmec e e R bt 7.
L R et LD DD EL L L e e ety 9.2
Claystone, carbCnacROUS===~~~mmcmmccceccc e cececccccecm—a— g.5
Sandstone (L2-9'** redium-dark-gray, iron-stained, poorly

laminated, angular-fracturing, very fine g“a.ncd

subangular to suorouncea, silty anc ciayey in upcer

part; scattaersd carbonaceous giant fragme CNtSmmmmmmmmmm e 1.5
Concretion, iron-stained, calcarecus-~----=ce-ceena- ——e—mmeae C.5
*Palynelogical szmole
**Lithological sampie
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Claystone, medium-gray, angular-fracturing, slightly siity----

Sandstone {L2-8}** medium-gray, yellcowish-gray-weathering,
thick-bedded, sott, friabie, very fine to fine-graired,
subangular, clayey; few carbonaceous plant fragments-----

Partly covered; mostly medium-aray platy-bedded very fine
grained sijty sardstore; inciuces few pocrly ceveioped
calcareous concretionary partS-------cmeme-ceccmccccma—ax

Claystone, yeilowish-brown-weathering, poor nlaty-bedded,

STightly Silty-cmmmemcmm e rcm e e e e e
Covered==-mmmomm oo e e mmmmemmmem————-
Shale (L2P-7)*, carboraceous, coalv; ucper part of Bed D------

Clay {(L2-6)**, gravish-vellow, ircn-stained, sort,

bentcnitic; Tew woody piant fragmeniS---=ec--mceeocmmana-
Coal, lowest part of 3ed Deveeececccccamacannaaaa. LR BT
Claystone 712°%-5)%, dark=gray-==-===-==ccmcececcccccccccnaaa—"-

Sandstone {L2-5)}**, dark-gray, massive-waatharing,
poorly cross-laminatad at nign argie, scvs, Triadle,
fine- to megium-crained, sudrsunced, Ciavey andg very
silty in upper part; abundant darK rCCK TragmentS=-------

s

Claystcne, dark-aray, siity; scattered calcaraous cgn-
CretionS-==-=-eeemee e cc e e e e mem—————— --

Sandstone, y2ilowish-gray-weathering, massive, soft, fine-

grained-===-secem e e e
Covered==-m=mmmmmccc e cc e e e e
Claystone, medium-gray, Siity==-eeeme-eecemm e e e e
Shale, CarboniCeQUS =======mmcecece e e e e e e
Coal, Bed C; includes a lenticular C.3-ft. siity sand-

stone parting at 2.5 ft. aDOvVe DaSE==m=-wecmcccomccanman"

Siltstone (L2°-4 -- from ugpermrst 0.3 ft. of unit)*

9
medium-grav, very clayey; arades to gark-gray silty
claystone in upper 2 Ti{.,==-=mmemmmcmcmccccccanaax —mmmmeeee

Siltstone, clayey, coaly====cecccmmmmem e e

*Palynologicai samole
**Lithological sample
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Siltstene, medium-gray, massive, very clayey--~-=--=-==-=- ——————-

Siltstore, clayey, coaly-===-====-=u-v ———————— ————— e m——————
Siltstone, meaium-gray, massive, clayey------ e mm e mm—m—e e
Coalememmmmmmmem e e c e e memmemesm—me——ee e ———

Siltstone. medium-gray, massive, hard, very clavey---ce-emeee=

Sandstore {L2-3)**, lignt-gray, massive, sof
fine- to very fine grained, suorounae ss
abundant dark rock fragments; forrms verti

Inaccessible; mostiy medium-licht-gray silzy claystong--------

~

Siltstone (Lz-2}**, medium-gray, partly iron-staired,

light-gray-weatharing, rougr -anguiar £ suscenchoidai-

fracturimg, hard, sandy, Ciavey; scattered carbonaceous

plant fragments-=-e--ecmmmacccemcenaaanaaa m—————— —————- -
Siltstone, medium-gray, soft, very clavey-----c-mccacccncanaax

Siltstone, medium-Gray, laminated with abundant carbo-
naceous fragmenis, Clay@y=-==--mesmcmmmmce e cmm e

Sandstone (L2-1)=*, redium-dark-gray, thick-bedded, soft,
friable, vary fine to fine-crained, subrcunged to

subangular, silty to very silty in UDDEr parf-=-=--==-==--
Siltstone (L2-1)**, medium~light-crav, laminated to platy-

bedded; vary < ayey; Tew Cardinacsous oiant fraaments;

scattered licht-grav calcarecus concretions in upper

e et it e L L L R P e L -
Covergd-==-==-=vwmecaca-- m—mmme—meen————- mm———m— - —————————

~

Top of coal bed B

**Lithological sampie
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Measured section L3

Location: Sea-cliff exposures northeast of McNeil Canycn in the SW 1/4
SE 1/4 sec¢, 21, T. 5 S., ?._xd W., Seiacvia C-4& adaurqrgte Tnis
locality is aortneast of ‘ocality 146 of Sarnes and Ccbp (1959,
pl. 18).

Feet

Tertiary rocks -- kenai Group, Beluga Formaticn (upper part)

Partly covered; mcstly medium-gray silify clayston@------eee-a- 5.+

Coal, upper part of 82d E; incliudss scatierea iron-stained
calcarecus ccncretions as mucn as 2 ft. long in upper
0.8 fl.immmmm e e e eee 2.2

Claystone (L3-19)** medium-gray, jignt-gray-weathering,
partly silty; zoungant cmall carconacecus pianc frag-

e R it e 1.2

o e e et 1.3

Snale (L3P-18)%, carbonaCeOUS=====m-==mmcmmm e e 0.3

Coal, Tower part of Bed Eeweccmmccm e 0.5

Claystone (L3P-17}%*, medium-gray, silty-==-=--mcmmmaeamacannu- 0.3

Sandstcne, meaium- gray, thick-pedded, soft, fine- to very
fine grairea, S1liy===mmemmmc e e 2.7

Mostly covered; laower part of unit mostly medium-gray clayey
siltstone; upper part “ost.y medium=-gray massive scft
sands & ne; faw zcattered ircn-staineg calcareous con-

creticns in lower partesseeeccccccm e 33.

L e e EE DL LS LRl e B EL L R LD 0.8

Claystcne, medium-gray, iisght-grav-weatnering, angular-
fracturing===ceecememece e e 4.7

N i e e 0.4

Claystone, medium-gray, light-gray-weathering------cc-ecccocaa- 1.4

Coalmmmmm e e e e e e i.

*Palynological sampie

**Lithological sample 198



Partly covered; lower part mostly soft siightly carbonacecus

ciaystone; upper part mostly clayey siltstone===e--coeaw-

Ciaystone (L2-18)=*, medium-gray, iight-gray-weathering,
hard, silty, slightly carConaceous; scatterad carbo-

naceous plant fragments--=---eeccmmcccccmcm e

Claystore (L3P-15}*, carbonacecus; includes few iaminae

0f SaANdSTCNE-===m==e s e e mem e cm e mm e

Sandstone, medium-gray, angular-fracturing, very silty,
g g y

u]ayey ---------------------------------------------------

Sandstone, rpdium-uray, iron-stained, yeilowish-brcwn-
weatharing, irassive, soft in fower 2art, siity, ¢

iayeys

grades upward to narder less silty and cliavey sandstcene
with large carbonacecus plant fragmentS---=----veemcee-a--
Coal and carbonaceous shale {L3P-13)*—c-ccmcmcmmmmmaacceaeee
Claystone, medium-gray, siightly carbonacegus-------=-===-aau-

Sandstone (L3-13 -- from lower part of unit)**, medium-
light-gray, mostly massive but some laminae and cross-
laminae shown bv carbonacecus fragments, scft, friable,
fine- to verv fine grainea, subanquiar, clayey; in-
ciuces few interbeds of mecdium-grav clayay siltstonse
and carbonaceous rarts 0.5-0.2 rt. thick; clavev in

upper 5 fti--=mmemmmmce e e e

Siitstene, medium-licht-gray, angular-fracturing. sandy,
cluyey, poo‘.v de\e‘occ_d joint system at 3C-60

degrees TC Norizontale-eeesmeececmcc e e

Coal and shaly coal (L3P-12)*; some interbedded medium-

gray Claystonge==-e-eoememm e e e e ccce e en e

*Palynological sample
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Claystone ﬁLV—I’?**, liant-brown, grayish-yellow-weathering,

soft, piastic, tentonitic; abundant carponacecus plant

fragmeﬂts-—-- --------- R et e ——— m—————— mm—————
Claystone, medium-qray, sligntly carbcnaceous=--~----- mmm———————
Coalmmmemmm e e e —mme— e e —————

-

Sandstore, redium-gray to medium~-iiant

-gray, P.a/=y and

)

silty in upper parte==--sce=e----- T e —m—mmee-
Siltston2, medium-grav, angular-fracturing, clayey---~~=-==---
qands‘,onc, *edzuw-,wa,, massive, 3cre laminaticon and cross-

Tamination snown oy C2rponactecus slant fragrents,

soft, silty; intsroeaded with adout 20 cercent sliantly

more resistant iaininated clavey siity sandstong---—===-=-

Sandstore /L3-101**, medium-Tight-gray, partly irsn-stained,

‘- : ) 3

laminated 2na cross-iaminated at low angles sncwn ov

carbonaceous nlant Tragments, sott, very fine grained,

subanqulzr, siity, Claygy==-=-cmmecmemmc e eecnee ———--
Claystone (L3P-9;*, medium-gray, carbonacecus--=---=--=====e-v
Sandstone {L3-8)~*, medium-dark-gray, massive, soft,

friable, mostly vary Tine graired, subanguiar to sub-

roundea, ciayzy and silty in upper part; abundant

dark rock fragreni§e-==-ememcccenceaanax e mmmmmm—a—
Siltstone, rmedium-gray, angular-fracturing, very clayey--==---

Sandstone, meajum-dark-gray, massive-weathering, lami-
nated and cross-faminated with carbonaceous plant

fragments, soft, very fine to Tine-graingd-=---cememon-u-
Siltstone, medium-gray, angular-fracturing, very clayegy=--=---
Coal, shaly===-eeecommmmcm e e e L L Tt

Siltstore, redium-gray, partly Tamirated and cross-
laminated witn carbonacecus snlant fragments,

angular-fracturing, very clayey=--e~=eecoeeoaax e ————
Clay (L3P-7)*, carbonaceous, cOaly~=--=-= e a———— —————-

Siltstone, dark-gray, iaminated and cross-laminatad
with carbonaceous plant fragments, clayey---~-=-c-ceeeea-

*Palynological sampie
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Sandstone {L3-3)~~, medium-dark-gray, iron- sta1ned hard,

very fine grained, subangular, ca ONALS0US, SEMi-

concretionary, ciayey, silty; scatter ed small caroo-

naceous plant fragmentS-=-=-=cmccccmmcmmm e c e caeae e 0.3
Siltstone, dark-uray massive-weathering, laminated and

cross-laminated with carbonaceous glant fragments,

very clayey ---------------------------- N ----- {.8
Covered---=~==mcomcccancaaae R e e e Rt ittt 1.4
Partly covered; mostly medium-light-gray angular-

fracturing very clayey siltstong-cemmccomcmcmmcccccme 7.
Shale, co3ly, CarbonaCeQUS-===-=-~-cmcccmm e cmccccac e 0.1

Siltstone (L3-5)**, medium-gray, angular-fracturing, nard,
very clayey, partly sandy; scattered carbonaceous
fragments-meme o mm e e e e 2.3

Sandstone {L3-4)**, rmedium-light-gray, yeliowish-gray-
wea*harxrq. tnick-badded, sovt, friable, very fine
to fine-grained, suoangular, sliagntly claygy---~==~==a-=- 2.4

Sandstone (Lj-E)**, medium-1ight-gray, yellcwish-trown-
weathering, iaminatsd and cross-laminated, very fine
an

grained, subanguiar, clayey, silty, sliahtiy cal-
careous; Tore resistant than cveriying and underlying
UNfts=-==memmm e e e 0.8

Sands tone, medium-light-gray, g*a"‘sw-ve]}ow-wea*her1ﬁg,
massive, soft, very fine grained-e=-eccscmmecocacnconnaa- 4.7

Sandstone (L3-2)**, wedium-lignt-gray, partly iron-
stained, yziiawish-brown-wezthering, lzaminated, very
fine gralfod, subangular, silty, clayay; few carbc-

Yo
nacacus piant fragments; more resistant than over-

lying and underlying unjtS--=--==cmeeccmcmce e ecce e 0.4
Sandstone, medium-iight-gray, gravish-y2llow-weathering,

massive, soft, very fine grained--m-cmcocmmcccancccmaana- B.
Concretion, iron-stained, calcarsQus--=-m-cecemmcmcccccmonaaa- 0.4

Claystone, medium-gray, poor platy-bedded, slightly
CaArbONACaCUS~~ == m o s e e e e aeeeee————— i.2

Coal, Bed D-=-w-ceocunaa- e e L EE L LR e —————— 3.

**_ithological sample
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Siitstone (L3-1 and L3P-1 -- frcm upper C.8 ft. of unit)** *
dark-gray, very ciayey; scatiered carbonacecus piant
fragments-=-e--cemmcemcm e e mm———em—-

*Palynological sample
**_ithological sarmpie
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Measurad section L4

Location: Sea-cliff exposure west of Eastland Creek in the SW 1/4 S
i/4 sec. 9 and Sc /4 SE 1/4 sec. 3, 7. 5 S., R. 11 4., Selidovia
D-4 quaor' Q inis is near Tocality 157 of Barnes and Ccbo

Te,
(1959, pls. 13, 19).

Feet

Tertiary rocks -- Xenai Group, Sterling Formaticn
Claystone, light-gray-weathering, rectangular-fracturing,

SR R Rt e L L L L L PP E e 1.+
Coal, shaly; upper part of Bed G--------mmmemcmmecccmmm e 0.4
Coalmmmmmmmm e e e e e e e ee 2.2
Coal (L4P-8}*, snaly; lower part of 2ed G----cm-cmmcmcccnnnan 0.3
Cilaystone, medium-qray, angular-rtracturing, siity in lower

part, Caro0onaceous in uPPer Pari----=--ecceomcsosoaooonan 2.2
Partly caovered:; mostly yelinwish-gray-weathering clayey

siltstore--=-mommcenman- e it et G.5
Concreticn, iron-stained, calcareQus------=--mcemcccocnonanaan 0.7
Coalm==-mmmmemmm e e e e L L 0.3
Clays;aﬂa (.1—5 -~ ¥from upoer part of unit)**, mediur-cray,

iron-stained. gravish-orown-weatharing, sandy, siity;

abundant cardonacenus Tragments: inciuces coal ianses as

much as G.2 ft. tnhick; scatiared iron-stained caicareous

concretions=-~=-emmcrmcommmm e mmmemmmcemmmmee 7.3

Sandstone, rmedium-gray., massive, scft, very fine to fines-grained,
silty; interbedded with about 30 percent medium-gray
SR g e T e etk 4.3
Siltstone, medium-gray, angudlar-fracturing, very clayay------ 4.5

Sandstone, redium-cray. massive. soit, very fine to fine-

Beluga Formation (upper part)

Claystone, medium-dark-gqray, 7ron -stained, mostly anqular-
fracturing, partly poorly laminated-----e-=-aecccma-e--- 3.6

*Palynological sample
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Claystone, medium-gray, very iignt-gray-weathering------------ 0.2

C0almmmmmmem e e e e e 0.2
Partly coverad; mestly silty claystone, especially in uoger

LR e E L L E e T e L DL mmecmcas———a 3.3
Claystone, very carbonaceous; less carbonacecus in upoer

e e L L L e e e L L L L EL L LR a.7
Coal, upper part of Bed Fo---memmcmmcc e cdc e €.8
Claystone, medium-dark-gray, siigntiy carbonaceous=-=-=~-===--= 0.7
Coal, shaly-=-ecmmm e e ———mmemeeaae 9.3
Shale {L4P-3)*, carb0nacaous======-===mceommmmammammecmeee e 0.5
Coal, lower part of Bed Fe-emmmmcccm e 1.7
Siltstone (L4-2 -- from ucper 0.3 ft. of unit)**, medium-

dark-gray, 1ight-gray-veatnering, massive, soft, vary

clayey; scattered carponaceous plant fragments; in-

cludes twec coaly lenses, 0.2 ft. thick, at 5 7t. above

base and 3 ft. belcw Blel e e b L 16.
e N e e caca——— 3.5
Ciaystone, medium=-gray, Siity=m-m-mmcccmm o e e e 0.7
o L Rt LD DL L e ety 0.4
Claystone, medium-gray. silty; inciudes a 0.4-ft. coal

lense at 1.2 ft. below top=======ceccmcccmnnaca- ————————— 3.3
Concretion, iron-stained, calcaregus===-m=c=eecmmcmcceccannnn- 0.3
Claystone, medium-gray, angular-fracturing, siify--=--=cweeeu- 10.3
Shale, ccaly; upper part of Bed Ee-vmmmmmcm e e e e c.2
W ekt L b e DL et e L e 1.5
Shale, carbonaceQus--===-mm-cmemccemmc e ccccc e e J.4
o D T b EE L L L Lt d.9
Claystone (L4P-1)*, carbonaceous---==--===-cc==cmammmecaoonao- 0.4
*Palynological sample
** ithological samcle
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Coal, lower part of Bed Co=mmmemmemcec e e 0.2
Claystone, silty, carbonacegus-==~=-=-ecccccmccmcmcnamcnceeee 2.3
Claystone, yellowish-gray to yellcowish-brown, iron-

stained, anguiar-fracturing, siity, siightly
CarbONaCeOUS = =~====mm=mmmm e cee e cccecccaese————— 0.5+

205



Measured section L5

Location: Sea-cliff northeast of Falls Creek in the NE 1/4 SE 1/4 sec

3, T. 5 S., R. 11 4., Seldovia 0-3 aquadrangie. 7Tnis is locality

16] of Barnes and Copb (1933, pis. 13, &),

Feet

Tertiary rocks -- Kenai Group, Steriing Formaticn
Base of icwest bench of coal bed K
Sandstcone, medium-gray, light-gray-westhering, massive,

soft, siity in upper part: zpundant caroonacsous olant

fragments in uUDPEr PArle-=--e--c-e==- R et “mo--- 5.3
Coal=m-mmmmcmc e e PERE LT e Lt 0.9
Claystone, lignt-gray-weathering, anguiar- £0 conchoidal

fracturing, slightly carbonacacuS==-=-=--ccccamomcancnan" 0.4
Coal~==emmmrememm e e R et L P L P e e e ~=-=== 0.3
Claystone {(L5-23)*~, ~edium-light-gray, partly iron-stained,

light—g ray-w2athering, conchoicdai-fracturing, nard;

scatterad carbonac2ous plant fragments-s-==-=-=me=-n-e= -- 1.2

Claystone, madium-gray; inciudes lenticular coal iaminae------ 3.3

Siltstone, medium-gray, light-gray-weathering, angular-
fracturing at nign angies tc tep and Sottom of unit,

partly clayey=-==m=me=cmmcccmee e ee memmme——— 11.5
Coal-=-=====-- e e i
Siltstore, medium-dark-aray, 1ignt-grav-weztnerirg, anguiar-

fracturing alcng verticai pianes or along pianes at 30

degrees to top and DOTLOM OT UNil-==-ecmmecccmcearecneanx 2.7
Siltstone, carbconaceous=-=====-===-== e m—mm - 9.1
Siltstone, similar to 12.7-ft. unit 2bove~-=e-mccecamu- ~ee-=== 0.0
Siltstone, carbonacegus===-==~m-meccmem e cm e cceccm—— oo 0.1
Siltstone, similar to i2.7-ft. unit above~=-----=-n-- cmemee==- 11.3
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Siltstone, medium-dark-gray, anquiar-fracturing, clayey;
interbedded with about 20 lsarcent siity “]a,stone and
lentils of very fine grainea silty sanastone; scattered
ironstone concretions aoout 0.5 ft. thick by 1 ft.

long at 2 ft. beiow top-==m===cmcmemc e cccccme e e 20.
Shale, carbonaceous==-=====csmec s e 0.3
Coale-m-commmmmaao e e L P LT LR 0.8
Sandstone, rmedium-dark-gray, massive, partly anqular-

fracturing, soit, very fine grained, 3ilty; inter-

bedded with m2aijum-gray anqular-fracturing clayey

STTtStoNE-==mcem e e 3.6
Siltstone (LG-27)**, maa‘um—gray, carbonaceous: inter-

bedded witn sligntly carbonaceous silty H1ﬂaceous

claystone and 311 / very Tine graired subangu.ar

SaANdstON@- === mmc e mec e c e e e e e cem e e — e 1.9
Partly covered; mostly medium-gray (light-gray-weathering)

poor platy-peddea silty cliarszore; some ironstone

concretions about 0.2 ft. <nick arc 0.5 ft. iong

at 2.5 ft. Delow top-===-memmcmmmoc e emen --=== 11.5
Claystone, medium-gray, soft, very silty--=-caceccmcncccmcnna- 0.5
Coal, shaly; uppermest part of 2ad J; along strike unit

becomes coaly snaie with calcareous concretions in

places=====mcmomm e e e ee 0.3
N D il el 1.6
Shale, carbonaceouUS~====-cmm e e e e e e Q.7
Coal=mmmmm e e e e 3.5
Sandstone {L5-21 -- from uoper cartii**, radium-dark-grav,

th1ck bedded, soft, frianle. very fine to *1n=—ﬂr:’nec,

subangular to subroundsd, 3311:v, vervy carponaceous in

upper part; abundant carsonacecus piant fragments—------- 1.6
Coalemmemmmm e e e e e mmmemmmae- 0.2
Shale, carbOnaceOUS~=--=-==ccmmmccmccc e m e ane 0.8
Coal, lowest part of Bed J-====-eeccmmmcm e cccccae e 3.4
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Silt

Part

Sandstone, vallowish-bDrown-weatherirg, ma

stone {L5P-20 -- from upper 0.6 ft. of unit)*, light-
gray-piaty-weathering, niaiy-beaded, sandy, abungant
carbonaceous piant fragmenis; grades rapidly downward
to silty sandstone in iower pari------seaccmceacmencanann

ly covered; mostly clayey siltstone---=eeecmcocmconaacan

very fine grainad; interbedded W

Ss
ith zbout 50 per-
cerf s1’tv claystone anc claysy siitst

jitscone in beds
0.5-2 ft. thickemmemcemmcmcmmccccmceeaeo m————- —m——m——mea-
Clavstone, medium~-dark-gray, platv-bedded, silty-=ee-cceceeaas
Note: The bedding in the claysteone units is generally
more cbvious in this ana iower :crts of the strati-
graphic sequence than in tne parts stratigraohically
nigher,
1
Sandstone, vsiiowish-brown-weathering, thin- bedd--, sort,

very fine grainede==-=eemccecaccmcac e m—mmmmme—

Claystone, medium-dark-gray, platy-cedded, very s11tyr --------
Coal, shaly=r==mmmecmmmc e e ee S
Shaie, coaly, carbonaceous-=--=========== mmmmm—————— S
Coalmmmmmeemmcmc e e e e L L P ---
Siitstone, medium-dark-gray, light-gray-weathering, anguiar-

Sand

Silt
Shal

Shal

fracturing, very clay ey, inciudes a peorly deveioped
calcarecus concretion (0.5 ft. oy 3 Tt.) about 4 ft.
above base----===mecmmmcc e e

stone, ye’luw1sr -brown-weathering, thin-bedded, soft,
very fine graingde~=--meememmcc e e

stone, medium-dark-gray, angular-fracturing, clayey---=----

e (L5P-19)%*, carbonaCaous=====m==cmcmcmmcmae e

- e e e D e em e M T L e L s UM R R P W S M e W R M e W W e G S W D WS v WP WS SR e S G S e S AR W wn N e e

e, coaly==-~=-- e LR L P EE P L LRt LR EEE LR LT
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Coal-mwmmmmemmm e e e e e e e L EE

Sandstone, dark-gray, yellowish-brown-weathering, medium-

bedded, soft, very fine 10 fine-graineg----=eccmcecmeeaax
Siltstone, medium-gray, poor platy-bedded, sandy--=---~--- -———-
Sandstcne, yeilowish-brown-weathering, thin-bedded,
scft, very fire grained=-=-cecccomm e e
Siltstone, medium-gray, soft, very clayey-=-===cccmcoacmacnaana-
Shale, COaly===emmmmmm e e e LR L LR
T L e e
Shale, coaly; shaly coal--=ememecmmmccc e cccccmenae cmmmmmem—a-
e e i ettt
Claystone (L5-18}** (L3P-18 -~ from upper 0.5 ft.)*, wedium-
gray, rignt-gray-wec=nering, angu.ar-fracturing, very
silty, carbonaceous 1n upper J.3 Tt.; scatterad carpo-
NACeGUS Pidnt TragrentS-=e=--mcmecmcc e c e cmmc e ee
Sandstone, medium-gray, thin-bedded, soft, very fine to fine-
grained, siity flajay -----------------------------------
Siltstone, medium-dark-gray, angular-fracturing, scrt,
claygy=mmmmmmmmmem e e e e meecemecee———
Claystone, medium-gray, angular-fracturing, soft, silty-------

Siltstone {L3-17)**, medium-gray, ocor platy-bedded,
anguiar-fracturing, sort, very clayey, finely sandy;
few scattered carbonaceous plant Tragments-------v-eoca-n

~

Coal (L5P-i5 -~ from upper Q.1 ft. of unit)*, shaly; upper
PArt OF BEd [mmmmmmememem e e e e

Coal, Tcwer part of Bed [=--wecmcccm e deae e

Siltsteone, medium-grav, angular-fracturing, soft, very
o I N R e T —————-

Claystone (L5P-15)*, carbonaceous=--===-=-mmcmmeecccccamaaaanaa-

*Palynological sample
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Claystone, carbcnaceous, CO@ly--===emcmcmccmccrccmc e 0.5

Claystone, medium-light-gray, anguiar-fracturing, silty------- 0.4
Covered==vococmmmecm e ccmacee R et 30.
Claystone, medium-gray, angular-fracturing, very silty-------- 7.
Coal, Shaly====mcmcm e e e e e emee e 0.4
M R e e e e L R S 2.5
Shale, Coaly----=-=ecmcccmcmcccccma- Y LT PR PP 0.9
Shale, carbOnaCeouUS—~=memcccm o cecc e cee e 0.2
Siitstone, medium-gray, angular-fracturing, very clayey------- 1.1
Claystons, medium-gray, lignt-grav-w2athering, anguiar-

fracturing, siity in upDer Zart--=-ese-cec-emccccccecaaa- 9.4
Sandstone, medium-dark-gray, medium-bedded, scft, very

fine to fine-grained--==-e-cmcccccmcccmceccmeimcccecmeem 0.7
Shale, CarbONaCEOUS=======cmm=cm=mccomcmcmcmmcoccecmacmcononn 0.3
T D il e e L L L 0.2
Shale, COaly=-==-me-cemccccecccmcccccccececreccerccmc e mca e 8.5
M e e b b L L DL D Pt e et 8.6
Coal, shaly=====-cecmccmeme e e dc e e 0.4
Shale, coaly, carbonaceouS-====-=-mcmmmmccmcm e 0.8
Shale, very coaly---=-=-=-c-osmocoooooooooe mmmemmmmmm e 1.3

" Claystone (L5-14 -- from lower part of unit)** (L3P-11 --
from uppar poar J.4-f5. oF i n1*;*, Tedium=gray, 113

gray-wea theriug. anguler-fract ur’ﬁc, siity, carvo-

naceous in uppsr 0.4 ftr.; Tew carbonaceous plant

fragments-==-emocmmemm e e s.2
Covered-===mmmcmcmeoccem e e mmecccacc e e m oo e —-- b,

Sandstone, medium-iicht-gray, thick-beaded, scoft, vary
fine to fine-grained-«-«--=w----- i ——————mea- 2.

*Palynological sample
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Claystone, medium-gray, light-gray-weathering, angular-

fracturing, siify~==vememcm e 2.5
Sandstone (L5-13)**, medium-licht-aray, yellowish-brown-

weathering, medium-beaded, soft, very fine to fine-

grained, subangular, very Clilaygy=====emescmcccccmcccnnnn-= G.7
Partly covered (L5-12 12) ; mc:flj medium-grav very clayey

siltstone with scatiered plant fragments----==-cene--- --- 14,
Claystone, medium-dark-gray, light-gray-weatherinag,

angular-fracturing==e~ceccemmcm e e e 6.
Coal; includes a lenticuiar 0.1-ft. claystcne parting J 2

T, above Dase--mmmmmmm e m e e S 2.7
Claystone (L3-11 and L5P-11 .- from upper 1 ft. of unit)** =,

medium-gray, iron-stained, yellowish-brown- £o

grayish-yellcw-weathering, tough, compact, slightly

silty; abundant c¢arbonaceous piant fragwents ------------- 5.1
Coveredeemm o e e e e e e 2.
Partly covered (L5-1 O 1**: Jower pnart medium-gray partly

iron-stained sandy clavey silistone; ugper nart medium-

gray massive soft friatle very fine grairea sucangular

silty sandsiong-~mmmmmcmmmm e d.

Partly covered; mos?

v vellowisn-prown- to gravish-yellow-
i

~weathering, massive, soft sandstone, upper part Silty~---~- 0.

Sandstone (L5=2)**. madium -gray, grayish-yeliow- to yellowish-

brown-wearnnrxrﬂ massive sott, friable, very fine to
S

fine-grainad, subangular to subrounded-~~==e-w-cemcmaaam- i3.
Coal (LBP-8}*, shaly-mmememeecme e e 0.1
O R et e L L 1.8
Claystone, medium-gray, angular-fracturing, sjliy--=~-mcmecea- 1.5
Coveredmmmmmmm e e e e e e c e 29.
oL D e 0.1
Shale, carbonaCeQUS===~=memmm e e e e e e m 0.3
Coal, Bed Geme=mececmcccmccmcccccaas T el ——ememeeae 1.3

*Palynological sample
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Coal (LEP-7}%, chaly=mmemmmmm oo e e e e

Claystone (L3-6)~*, mediur-daWK-ﬂra/ ye??owish brown-
weathering, silty; Tew carbonaceous plant Tragments;
interbedded with medium-gray friable very fine grained

subangular 5andSTOn@==--m-mmm o cm e e e
Coal, Shaly-=-=ememmemm e mm e e e e e ec e nem e
Siltstone, medium-gray, sandy, ciayey; scattered coaly

jenses less than 0.2 . twnick; interbedded with a few

beds, less than I 7t. thick, of medium-gray soft sand-

stone: lower contact gradationdl---=---—-cemcmccmnannnaan

Sandstone (L5-5Y** madium-gray, yellowish-gray-weathering,
massive, soft, Triable, very ?ine to fine-grained,
partly fine- to me~ium-graine: with Ccross-beadad lentils
of coarser material, rare pesbles, and scme rounded

clay masses, ;v*rouqd =d T0 subanauiar, silty; unit

generaily finer grained upwarg; ocld ciitf-former-------

SBeluga Formation {upper part)
Coal, upper bench of Bed Femmmmcmcmcmm e

Siltstone, medium-gray, very light-gray-weathering, partly
laminated with carbonacecus slant materiel. piaty-
fracturing at about 30 dearees toc top and base of unit,

Sandstone (L35-4)**  medium-dark-gray, thick-bedded, s
friable, fine- to ued’wv—cva ined, subrounded, p
clayey; abuncdant dark rock fragmentSe—-=--=commecceccmaaan

Siltstone (L523)*, medium-dark-qray, clayey near base,
sandy near tOp---=-=c=-mmm e m e

Shale, carbonacepus-----==--—==ccecmmmc e e

Coal, middle bench oF Bed Feemecmcmmmerce e e

14

Claystone {

;*x . redium-dark-aray, nard, compact, very
silty i

\

UPPEYr Partf=-=-=mcmmm e e e e
Shale, carbonaceOUS-====mmmme e e eee
Coal, lower bench of Bed Feamecmeemcamc e

Claystone, medium-dark-gray, light-gray-weathering,
angular-fracturing---=--ceccemm e e -—

*Palynological sample
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Coal-mmmmm e e e —m————- ——————— G.5
Claystone (L5-1)**, medium-dark-gray, light-gray-weather-

ignht
ing, anguiar~fracturing, hard; scme subnorizontal
lamination shown by carbonacecus plant fragments----=----- 2.+

**| ithological sample
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Measured section L5

Location: Stream-bed ana canyon-wall exposures in unnamed canyen in
the SE 1/4 NW 1/4 sec. 36, T. 4 S., R, 11 W., Seidcvia D-3 guad-
rangle. This is locality 166 of Barnes and Ccbb {1359, pls. 18,

]9) .
Feet

Tertiary rocks -- Kenai Group, Sterling Formation
Partly covered {L5-15 and L6P-15 -- from upoer 5 ft. of

unit)** * mostiy medium-gray partly iron-s tained

yellowish- -brow in-weathering sandy clayey silistone

that bre=aks to ancgular ccobies and oebbles; abundant

carbonacacus piant Tragments,; interbedded with zpout

25 percent sandstone similar to underlying unit; in-

cludes a 0.1-ft. coal (LEP-14}* at 19 ft. above base----- 30.
Sandstone, yellcwish-brown-weathering, cecer platy-bedded,

partiy nor1zon“al’y Taminated with carbonaceous plant

fragments, mestly very fine grained; breaks to

rectangular ccbbies and pebbles-~-ceecccamcmncccncccnnaa 6.
Covered-=eeemmmmm e e e e e 5.
Sandstone, yellowish-brown-weathering, niatv-bedded, soft,

very fine to fine-grained-----c-wacecceax e e m—— - C.3
Coal; burned in places-===wcemveecacccan" S T ———— 2.2
Sandstone, light-gray-weathering, partly iron-stained,

laminated with carboraceous piant Tragments, very

fine grained, silty in upper part----ecemvaccocmmmceaneea. 6.2
Claystone, >.1gnt’y carbonaceous in Tower part, siity and

sandy in upper part-----=cescecmmcncaao- mmemmmemcmeeeeee 2.0
Coglavemmcemmmmccm e D e R 0.6
Shale, COaly-=oeomccmmm e e v e e 0.1
Coal and shaly coal==m==emecmem e em e —————— 7.3
Claystone, carbonaceous-==-=-e=ne- m——me—ee e L e L P 0.5
o) et 0.2

*Palynological sample
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Siltstone, medium-dark-aray, pcorly laminatea to poor
platy-bedded, very clayey; breaks to angular
pebbles-=memcmc e e

Claystone (LE-13)**, medium-brown, brownish-gray-weather-
ing, ha:“, clayey, partly carbonaceous; few carbo-
ed pyrcclastic{?)

v
ndCEOU: &Fxt fr‘aﬁmpqtb, )Ca+te

ofo S e et L
Shale, carbonacecus; interbeddea with shaly coal and coai-----
Siitstone, medium-darx-gray, sligntiy carbonaceguS=-=-=m==-=--=
Coal and shaly C03l-==-mcemcoeeccic e mae e e

Claystone, mecium-iight-gray, iight-gray-weathering, rlaky,

partly carbonaceous~==e-=mmmmm e cececeeaeae
Coal, shaly, and carbonaceous shal@e--m==eccmmmcmcecmccccenanaan
Claystona, carbonaceous========c=ceecceccanana- mm—mememeeee————
Shale, codly-===c-=eecmceccccccnracceaa- memeesemescmeceea—————
T N et e e
Siltstone (LA-11)**, Tigitt-dDrouin, Srownish-gray-weathering,

nard, clavey, partiy <arbonacagus; abundant Carpo-

naceous olant fragments; scatierec wnite pyrociastic(?)

o S D e CEE L E L PP PR
Coalmmmmmmcrcc e m e mm e mmcmcccc e e e aae m—————-

Partly covered: about 20 percent yellowish-gray-weathering
rine-grainea sanastone; rest of unit jight-gray-
weathering siltscone; i-ft. carbonaceous siitstone

Claystone {L5-10)*%*, redium-light-ora/, 1ight-gray to yellow-
ish-gray-weathering, nzrd, partly silty; weathers rounded
in p]acas but treaks %o anguiar cobbles and pebbles in
other placess; abundant carbonacsous piant Tragments------

Sandstone, gray1sh-ye??ow-weathering, partly iron-stained,
medium-bedded, soft-=====v=--- mmmeeecmoaea —————— mmem—————
**|itholcgical sampie



Siltstone (L8-3}**, rmedium-
poor platy-bedded, saof
carbonaceous plant f

ight-gray-weathering,
avey, finely sandy; Tew

Claystone, medium-dark-gray, lignt-gray-weathering, poor
platy-bedded, 3ilty; abundant caibonaceous o5lant
fragments--=-=-w-=- mmmeesemem————- ———memm————— mmmeemamena

Coaj===~- e i R e T B

Siitstone, rediumn-dark-gray, iight-gray-weathering, ooor

platy-bedded, claygy=-===-e=mw~=u- e e R
Sandstcone, medium-gray, Qrayisn-yallow-weathering, thick-

oedded, sovf, fine-grained--=-=--=---- bbb E L e
Claystone, iight-gray-weathering, coor p]aty—bedded,

very silty: s]igh:@y CArponacescus in iuwer | fli-=eceeeme

Sandstcone, medium-gray, medium-bedded, soff, fine-

grainede=emcccccemcc e e e e eee L e PR LB E
Claystone (L3-8, **, ~adium-gray, very light-gray-rounded-

weathering, pcor piaty- oedﬂe , nard, partiy silty;

few smail carponacedus piant r”agments-——-—-- ----- cemm———

Sandstone, medium-grav, iron-stained, je}iowish qray-
weathering, pcor claty-bedded, very fine grained,
Silty=====eemeemmmmemeaeaaa L E TR cm—m———— mememmee

Sandstone, medium-gray, yaliowisn-« r;y -weathering, massive,
soft, fine- to vJery fine grained--~=------- emmmemeemme -

Sandstore, medium-gray, very iro , laminated with
abundant carbcnaceous polint frag ts, massive, sSoft,
very fine to fine-graingd--------- e L L L PP —m————

Sandsteone (L5-7)**, ~edjum-gray, iron-stained, yellowish-
gray-weatiering, massive, scft, friazble, mostly fine-
grained, sucroundad to sucanqu1ar silty; some cross-
Taminations ¢f cartcnraceous agnents at angles of
10-25 degress---===e=e~a-- R P ——————- ————————--

Siltstone, medium-dark-gray, 1lgh+—graj-weather1nr platy-
bedded----=--=mcccmcm e ——————— —————————

**_ithological sample
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Sandstone, medium-gray, very ircn-stai

ined, veliowish-
orown-weathering, ihick-peddeg, soft

, mostly fine-

grained--emeceemm e e e e e 1.2
Siltstone, medium-dark-gray, iignt-gray-fiaky- to platy-

weathering, platy-bedded, very claygy-=-===ceswmeeccuncaan 10.
Covered-==m=memememanmec e e e R R E e P L --12.0
Claystone, mecdium-dark-gray, Carbonaceous-==-==--=-we=o- ——————— 2.
Coal, BEOd Memmmcmcmmm e e e 5
Siltstone, licht-gray-weathering <o hard anguiar slocks

and platy pieces, platy-tceaded, very sandy in part------- 3.5
Coal and shaly cCai-=====—m==en e e L L L e 3.3
Siltstene, medium-gray, licht-gray-weathering, breaks to

hard roundad nisces; scattered carbonacsous Tragments---- 2.4
Sandstone, madium-gray, )eTYQWish gray-weatnering, massive

to poorly iaminated in upper 2 ft., SOff-cememeccccaauaaax 3.3
Siltstone, medium~-gray, iight-grav-weathering, poor platy-

bedded--vemceccmemecec e m———— L PP 5.8
Sandstone, medium-gray, yeiloWwisn-prown-weatharing, lami-

nated with carbcnaceous pient fragments-----me-c--ca- -——- 2.9
Siltstcne, medium-grav, light-gray-weathering, very clayay;

interbeddad with medium-cark-gray {lignt-qray-weatner-

ing) poorly Taminated Clayston@em=meecemmcmcmcccccceacaam 5.8
Coaly shale and shaly cCal==~=m==mmmmmecaax e Rttt 1.5
Siltsteore, medium-gray, light-gray-weathering-------e-a---a--- 4.7
Sandstone, medium-gray, iight-gray- to grayish-orange-

weathering, massive. soft, very fine to fine-qgrained,

STIty in upper parte-es-cmecccee e cm e e 7.5
Claystone, medium-aray, light-gray-nlaty-weathering, pcoriy

laminated to piaty-bedded, Siity====-=ecemacmcanccancannn 0.8
Coal, shaly-=----- e e T ————————— ——————— —m————— 0.8
Shale (L6P-6)*, coaly--=-=-=-=---- L R ——mmmmme oo c.7

*Palynolecgical sample



Claystone, dark-gray, lignt- ara~-we:ther1nc, pcor platy-
bedded, silty; interbaedded with about z0 oeruenr
yellowis! gra«-weatrcr1w~ S0 2 o fine-

Siltstone, medium-gray, iignt- -gray- 1o brownish-qray-
weathering, oreaxs to anguiar flakes and nebble-size
chunks, poorily laminated, very claygy==~===-o-=ccomcema-—-

Siltstone, coaly, £arbCNACRCUS= =~ ==~ =mmmm e e e

Siltstone, redium-dark- aray, breaks to anagular peua g-
sized cnunks, oooriy larminated to poor platy-bedd
sandy in lower part, clayey in upper pari--==e=-=ec-e-c----

Partly covered- mostly veilowish-gray-weatnering very
fine grairea sandstone end 1izht-gray-wealnering
si]tston ------------------------------------------------

Coal and shaly coal-====memmemcm e c e e e

Shale, Carbonacecus, CCajy=====m=emeccccmemceam o maace e nanee

Siltstone, licht-gray-weatherina, an gqlar-;ra turing,
clayey; scattered iron-stained calcaracus concretions
iN UPPer Dart-e—s-ecemm o e

Sandstena, medium-gray, thick-bedded, soft, fine-grained------
Coal, shaly=-====mroc e e e

Siltstene, imedium-gray, clayey; includes coaly streak
0.4 ft. below top======cmcme e e e

y iron stained, yellowish-
- to very fine grained,

¥y in upoer part; ‘ami-
Tragmenise--e-meemmmmeeau=-

Sandstone (L6-5)**, medium-g
Drown- weatxer,nc, friabis 1
subangular to subrounded, si;
nated with cartsnaceosus plant

(D "3

Claystone, iight-gray-weathering, poor p1atV-bedde very

Coal and shaly coal--=====u=a- e i LT e ittt

**_ithological sample
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Siltstone, medium-dark-gray, 1iqht-gray-weathering,
poor piaty-Deddaed, very Clay@y---=-m~=-mmcmeeemaemcacaaan 5.2
£0a] mmmmmmmemmmmmccemcaeemse——mmee—mmmemmc—cm—memm———mem——————n 9.7
Shale, CQaly-=====—mcmmmcmcacmmccccccccam e —— 9.2
Sandstore, redium-gray, medium-beaded, soft, mostl , fine-
grained, Silty=me-mmemacammmmmme-cmmmammmamamemm—mem—aeae 0.4
COVeredem—=mmmmm e e e e 8.

Siltstone {L6-4)**, medium-gray, cartly iron-staired,
Tight-gray-weathering; breaxks to anguiar fiakes ard
pebble-sized pieces, very ciayay; abundant carpo-

naceous piant FragmentS-=mmeemecmcc e e e 4.
Sandstone (L3-3 -~ from lower part of unit)**, medium-dark-

gray, massive to obscurely tedded, sovt, friabie, fine-

to very fine griained, subangular tc subrounced, clayey,

Silty in UDDEr Parfe-e-cmcmcmcmmmec e ne 5.
Coal, upper bench of Bed L-==m=mm=ccceme e mccee e ee 2.1
Shale, carbonacesuS=======--me-mre e e e e 0.4

Claystone [i3-1)%* medium-brown, yellow-weathering, silty;

abundant carbcnacecus piant fragmentS==----ec-=---eo-cw- -- 3.1
Coal, lower pench of Bed Le=cemcmmmcmmm e e e 1.8
Siltstone (iL.AP-2)*, yellowish-gray o 1ight- gray-weather-

lng, Ereaks to hard anguiar cooble~ and pebbie-sized

pieces c}ayej carboraceous in upper part; abundant

plant :*er el B e R e e L L 1.1
Sandstone, medium-gray, angular-fracturing, silty--=-=w-=-e--- 3.5
Covered=-===mmmcmcecmc e e e nc e e emnc e e 26.3
Coal, shaly====cm-cmcmme e c e e e 0.3

Claystone, medium-gray, anguiar-fracturinc silty, very
silty in upper part; includes a 0.71-ft. coaly clay-
stone bed 1.9 ft. above base~=======u=-un e 5.1

Coal, uppermost part of Bed Kememmeemmemcmcccme e ccce e eee 0.4
*Palynological sample

**_jthological sample
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Claystone, medium-gray, light-gray-weathering, ancuiar-

fracturing, partly carbonacaouS----==-=c=m=cmcommmcaccoun
o e e L LT
Claystone, medium-gray, light-grav-weathering, ancular-

fracturing, partly carconaceous------ e emem e mecmecmcaan
Coal==cmcocucnu- e L E EE LR PR PR RPN —-———-
Shale, CarboNaceOUS-~====mcmcmcc e cc e em e
Coal; lowest part of Bed K---eceomcmmmmmmm e
Sandstone, medium-gray, massive, soff, very silty-=--cecceccc-s

~n
«ild



Measured section L7

Location: West side of canyon of Swift Creek, in the SW i/4 W 1/4
sec. 25, T. 4 S., R. 11 W., Seidovia D-3 guadrangie.

Feet
Tertiary rocks -- Kenai Group, Sterling Formation
Coal, Bed Q(?); top eroded===-==-ccmmemmmceaaaaaon “mmmmem———— 2.4+

Siltstone, medium-grav, iron-stained, 1igh
peor cliaty-beddea, sandy; interbedd
percent medium-gray ircn-stained ma
very fine grained sandstcne in deds up to 3 ft. thick;
inciudes a 0.3-ft. carbonacecus shaie bed 24.7 ¥%.
above Dasg--memcmm e e e e 36.2

Sandstone, medium-gray, iron-stained, yeilowish-brown- to
yeliowisn-crange-weathering, thick-sedded, soft, fine-
to very fine grained---==---ecmmecmmm e e 2.4

Siltstone, medium-gray, iron-stained, light-gray-weathering,
poor platy-bedded; bresaks to anguiar fiakes, very clayey:
siltstone in beds as mucn as 5 Tt. thick; interbedded
with about 25 percent sandstone simiiar to overiying
unit in beds as mucn as 1.5 ft. thick-=====--- m—————eeeee 26.8

Shale, carbonaceous====<=-==mmmemm e e s 0.5

Partly covered; mostly light-gray-weathering poor platy-
bedded sandy siltstone; lower 2 ft. of unit more sanay;
includes (.3-ft. carbonaceous shaie bed 2 ft. below

Clinker; mostly burned and baked siltstone-----==-- ———————eeae 8.

Siltstone, medium-dark-gray, light-gray-weathering, angular-
fracturing, clay@y-======m=mmccemc e e e i

Sandstone, medium-light-gray, iron-stained. yellowish-brown-
to yellowish-orange-weathering, thick-bedded, soft, fine-
to very fine grained-=---===--cmcccmaccana R 1.4

[ 35
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fracturing, silty;

Claystone, medium-iight-gray, angquiar-
t fragments=-==ceemeecaux m—————

abundant carbonaceous plan
Sandsbone, medium=1ight-gray, partly iron-stained, vellcw-
sh-gray- "e=tner n , massive, soft, fine- to very fine
grainef scme J.4-7t, beds of siity claystene in lower
3.5 ft.; Tower contact gradational----seeceeccccccacncana-

3

g

Claystone, dark-gray, medium- to Tight gray-weathering.
poor platy-badded, aﬂﬂular—|racuur1“g_ siitys includes

a 0.1-ft, carbonaceous shale bed 3.3 ft. abcve bDas@e--=--
Covered-=-=-w- e L E L TP e

Siltstone, medium~light-gray, iight-gray-weathering, pocr
platy-bedded, sandy in ucper parf----=--- ——————— ke

medium-crav, iron-stained, vellowish-brown-
ing, tini ck-paddea, soft, fine- to very tine

, angular-fracturing, silty;
piant fragments; inciudes a
U.5 ri. 3bove hasem=wmmmmmmmnnna-

Sandstone, .ed.Jﬂ dark
WPa .ﬁ\.. . r: ME.S
scattered carso

tained, vellowish-Drown-
ine O Tine-grained;

Siltstone, light-gray-w2athering, pcor platy-bedded;
scattared carboraceous plant fragmentS=e--s-ceercmnomuan"

Sandstone, medium-gray, iron-stained, yaliowish-brown-
weathering, tnick-bedded, sovt, fine- to very fine
grained; carboraceczus in interval 0. 2 fr. thick G.¢
ft. above base-=-m-e-ccmccmcccn s T T —————- -———

Claystone, medium-dark- gra/, anguiar-fracturing, silty;
abundant carbonacecus piant fragrments----- e ———

Sandstone. madium-sray, iron-siained, yalicwisn-brown-
weathering, tnics-b=2dded, soft, Tine- to vsry tine
grained-=es=cecreme e e e e ————————

Siltstone, lignt-gray-weathering, platy-badaszd, flaky------ -

Shale, platy-bedded, carbonaceous; interbeaded with about

:0 percent yellowish-brown-weatnering platy-bedded
SaNdStONe=mmmmme e e e e e o S
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Sandstone, CarbonacegusS===r~======a=== e R

Sandstone, medium-gray, iron-stained, yellowisn-brown-
weathﬂrzvg, ciaty-nedded, so7T, fine- to medium=
grainede----cccaccmcmcmemnce e e

Shale, cartonacegus-=====c~=sccccmacccncncannnx LR

CovereQ-==-mommemmnnx R EE T L L LT e R L L P

Partly covered; mostly iron-staired iight-gray-weatherd
anqular-Tracturing silty Cl2ysfone--mmmemmcccmcccacenanax

Sandstone, medium-aark-qgray, iron-stained, rassive weathar-
ing, cross-laminated with carconacecus mzterial, medium-
grained in lower pert to fine-grained in ugper pari-=----

Coal and coaly snalemm-memcmeccccacacacas. mmmmmemeeee —————— ————-

~Y + -y -~ a1 - + .

Clavstone, mecium-gray, very siity in upper part;
interbedded ~itn Tenticular carbonaceous clay-
StonE==~cemaceccnnnnan R e e L LT L P EEE PR

Coal and shaly coale=====mem-ccrmareaeann mmmmee- e

Shale, C03Ty=====m=memmccccm e cmerc e L m————-

Claystone, CarbOnaceguS-====m=-m===ccecccccccccc e cccaene -—-

Shale, coaly-=~=e=ememccccmcacncce e e

Claystene, carbonaceous==-====meee-ne--- e ittt

Coal==rmm=mmmemmemcccaccc e e mmmmmmeme—a- wmememmem————

Claystone, iigni-gray-weathering, fiaxy, slightly carbo-
el T e ————e——

Coal=mmmwmnum-m il il T L DL Rt

Siltstone, light-gray-weathering, angular-fracturing------ -———

223
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Location: Sea-cliff expcsures in the SE 1/4 SW 1/4 sec. 25, 7. 5 €
R. 12 w., Seicovia (-4 Juadrangle. Thnis is near ioc ality 140
Barnes and Cobb (1939, pl. i13).

Feet

Tertiary rocks -- Kenai Group, Beluga Formation {upper part)

o R e e L P PR P P P L PP PP ----- 0.5

Sandstone {(Lg-2}*=. dark-gray *0 tedium-brown, soft,
p]ast1c, fine-grained, eanguiar to sudanauiar, very
clayey, volcanic?; this is In2 same uni%t as sampied
as L1-3 in measured S2CLioN Llemmecmcccmcc e e a.3

Coal-wmmanen S memeeeeeea—- R i 2.

Siltstone, mecdium-grav, i1cht-gray-weathering, sandy in
lower part, clayey at top; lcwer contact gradational----- 21.5

Sandstone, medium-gray, i1ight-gr a/-wea*hering, massive,
very fine to fine-~grairad, siity, ciavey: lcuer oart
with caicarscus cement in piaces and rounced con
cretionary form; unit form ms near-vertical Cliff----===-=n 545

Siitstone, medium-c¢ray, light-gray-weathering, tnick-
beddsd, angular-fracturing, sort; jower contact
gradat* R e ittt 2.7

Claystone, carborac2ous in lower part, siity in upper
parte-~-=--- e R E L L L LR e e e e 2.

Coale~emmoccmnmonas e m—————— e ———emeen ---=- 0.5

Coal {L8P-1}*, snaly-m=meececmcmcmaccanaan- ———————— ——mmmmmmeea- 0.3

Siltstone, medium-grav, light-gray-weathering, cbscurely
bedded, Tsw coorly developea cross-beds snown Dy
laminae of clay, clayey--~=---- e i memmmmemea- - 1.+

*Palynological sample
**_ithoicgical sample



Measured section L9

Location: Sea-cliff exposure west of measured section L3 in the NE 1/4
NW 1/4 sec. 35, T. 5 S., R. 12 4., Seldovia C-4 quadrangle.

Feet

Tertiary rocks -- Kenaj Group, Beiuga Formaticn {upper part)
Base of shaly ceoal unit sampled as (L8P-1)* in measured

section L8.
Partly covered; mostiy medium-gray siltstone------~-c-w-- ----- 5.5
Sandstone (L3-5)**, redium-dark-gray, massive, soft,

friable, mostiy fine- to medium-grained, subrounded,

very silty and clayey-====cmomomammmm e e 0.
Sandstone (L3-5)**, dark- -gray, massive, soft, friable,

fine- to medium-crained, subrourded, siity, clayey;

abundant dark rock fragments; torms rounded snmootn-

surfaced Clifi=m-mmememe e e e e e 1.
Partly covered; mostly medium-light-gray-weathering

siltston@--~mmmcmcom e e e 5.5
Concretion (L9-4 %%, medium-gray, iron-stained, y2llowish-

gra/ roundsd-weathering, rard, calcarecus, clavey;

includes in places a 0.71-ft. ccal at base; lower

CONtECE WaVy == ==ereem e e e e 2.4
Siltstone, medium-gray, iight-gray-weathering, cbscurely

bedded and cliavey in upper part=-=---ccsccccmcmcmcnanao- 3.6
Sandstene (L3-3)~*, ~ed‘um-ﬁarb-ﬂraj. massive, soft,

friabie, fine- tc meaium-grained, subrounded to sub-

angular, silty, clayey; atcundant rock fragments---------- 10,
Partly covered; mostly medium-gray soft claystone-------=-ve-- 6.
Claystone, medium-gray, SOfl-==--commmcmccem e ee 2.
Coal, shaly; coalemmcmmmcccm e e 0.2
Siltstone, medium-gray, claygy-==-===ece=cecmaaoaoo L S D 2.
Shale, COQly==-mcmmom et cm e - —————————— 0.1
Clay, carbonacequs=-=---ccccmccccacwu-a- e s 0.1

*Palynological sampole
**| ithological sampie



A

Sandstone {L2-2}**, medium-dark-gray, massive, scoft, friable,
fine~ tc very fTine grained, subanguiar to subrounded,
silty, very clayey in upper 0.5 ft.-=---- mmememememmmenae 3.2

Claystone., meaium-gray, iignt-gray-weathering, soft,
slichtly carbonaceous in icwer part, siity and
sandy in upper part------ b e ——— 1.

Siltstone {L9-1'**, medium-gray, lisht-gray-weathering,
anguiar-tracturing, hard, very clayey, siignti;

carbonaceous; scatterea carbcnacecus plant frag-
MeNtS ==~emmm e e e e cme e e —————— D e L L L ——————— 2.

Claystone, Tignt-brownish-gray-weathering, very silty,
slightly carbonaceous-----=-c-cmmcceaccnnan e meemeecean 0.5+

**Lithological sample



Measured section L10

Lecation: - Sea-cliff exposure west of measured section LG in the Nd 1/4
NW 1/4 sec. 35, T. 5 S., R. 12 W., Seldovia C-4 guadrangle.

Feet

Tertiary rocks -- Kenai Group, Beluga Formation (upper part)
Base of 0.1-7ft. ccal ted in Tower part of measured section

LS.
Sandstone (L10-3 -- from lower nart of unit)=*, medium-

dark~-gray, massive, smooth-faced cliff-forming,

friable, very fine to fine-grained with soms medium

grains, subrounded to subancu1ar, silty, cizave.;

abundant dark rock fragments; upcer part ¢f unit

very silty, clayey and sotter than rest of unit----====n- 58.
Siltstone, medium-gray, soft, very clayey, sandy in

UPDPEr PArt==-=m-=—memcmmmceececceaae R E PR 1.8
Coal and craly shale-=-=—semmcccccmm e e 1.1
Claystcne, medium-gray, SCfte----eececmcmcm e 3.
Coal and coaly shale (LIOP=2)*---acmcmcmmcc e 0.2

*Palvrological sample
**_ithological sample
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Measured section L11

Locaticon: Sea-cliff exposures west of measured secticn L10 in the NW
1/6 NW 1/4 sec. 35, T. 5 S., R. 12 W., Seidovia C-4 gquadrangie.

Feet

Tertiary rocks -- Kenai Group, Beluga Formation {upper part)
Base of the C.2-ft. coaly unit at base of measured section

L10.
Sandstone (L11-2)**, medium-gray, yellowish-cray-weathering,

steep-ciifr-forming, massive, few Ccrcss-laminae shown

by carbonaceous viant fragments, frizble, fine- to

medium-grained, subrounced, siity, clayey; abundant

dark rock fragments; some rogunded calicareous con-

cretionary masses near miadle and at Top--=----c==--cn--s i8.8
Shale (L1iP-1)*, carbonaceous, coaly in top part-=---=-ceee-a-- 0.6
Coal-mmmmmmmmcccmaeas R e R CE B 1
Siltstone, medium-gray, i1ight-gray-weathering, soft,

very clayey--==-====- et e e LR R D bl 0.6
o e e P e R R L EE R L L 0.5

*Palynclogical sample

**_ithological sample 228



Measured section L12

Location: Sea-cliff exposures was
]

st ¢of measured secticon L11 in the SW
/4 sec, 35, 7. 5 S., R. 1

1/4 NW 2 W., Seldovia C-4 quadrangle.
Feet

Tertiary rccks -- Kenai Group, B2luga Formation {upper part)
Base of 0.5-ft. coal at base of measured secticn L11.
Sandstone (L12-2}** madium-dark-gray, massive, soft,

friable, very fine to Tine-grained, subarcuiar to

subrounded, s11ty, clayey in upper part; avundant

dark 07K TragmeniS===m=ceccemmm e e e e nm e 5.5
Partly covered; mostly medium-iignt-gray angular-fracturing

Soft ClaysStongmmmm e e e e e c.5
Coverad-mm e m e m e e e e e et e 17.5
Coal, shaly====me=mmmm e e e c.3
Partly roverad; mostly medium-gray soft siichtly siity

Claystornfmmmm e s e e e e e &3
Coal, shaly-====cmecemmm e e e 3.1
Claystone {L1ZP-1)*, CarDONACeQUS=-~====-====e-mcmacecacaaaaann 0.4
O R et e L 9.3
Claystone, siity in lower sart, carbonacecus 1in upper

oL A e e L R L L e e et L L c.4

*Palynological sample
** itholcgical sampie



Measured section L13

Location: Sea-cii
1/4 NE ]

Tertiary rocks -- Kenai Group, Zeluca Formation {upper part)

Base of 0.4-ft. silty claystone at base of measured section

Li2.

Sandstena {L13-35)1%%, madium-darxk-qray, lignti-Iray-weatner-
ing, massive, hard, fine- I3 very fine jrained, sud-
angular, v=-y silty, clavey; scatter2d carbonaceous
plant fragmants; forms small ¢1iffs with rounded
verticaliy faceted faCe-=-memmmmmemcmmc e e

fovered-m=mmmmmmcm e e e D

Shale, coaly==mmmmm o e e e e e

Partly covered; niostly medium-gray soft claystone--e-c-cevauo-

Shale, carbenacedus; caly shale--=ececmecmccmmconanaa. -mmm———

£0a] e e e e e e e e e

Cilaysteone, mecium-gray, siity, sandy---=--cecewa- e e

Claystone, carbonaceous==-=-==-cmccmcm e e e

Claystone, mediuin-gray, SOfl---vommccccecccnaann. —memem——————

\ , gray

Sandstcne, medium-dark-gray, massive, soft, very fine
grained, Siity==-===-smmccmec e e e

Partly covered; mostly medium-gray massive soft sandy

SiItsionemm e e
Shale, COalymm=m=emmcrem e e e eemm -
Coalommome e e e e L LT

Sandstone, medium-dark-gray, massive, soft, very fine
grained, Silfy==m-mmmecemccm e m e e

Coal (L13P-5)*, shaly; coaly shale=-==mmcececececaccaacaee

*Palynological sample
**Lithclogical sam nle
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ed section L12 in the SE
eidovia C-4 gquadrangle.

Feet

3.3

4.5
0.5

1.3

1.

0.3



Sandstone, medium-dark-gray, thick-tedded, soft, very fine
gra)

to fine-grained, clayey, S1lfy==c=cccmemcmcemccm e cnncans 1.1
Siltstone, medium-dark-gray, anguiar-fracturing-===---e-ec-c-u- 2.
Claystone, medium-Tlignt-gray, SCft--=cmcececcmmcmnaccaannaaao 0.8
Shale, COaly===mm~cmemmmc e e c e 0.4
Claystone, medium-iight-gray, soft, silty---e~mcocamacencaaa-- 1.7
Shale, coaly--===~-- e e L L L P P e 0.4
Claystore, medium-light~grav, soft, silty-==--cecccmccccncnow- 4.5
Sandstone {L13-4 -- from 2 ft, above base)*~, medium-

gray, massive, scft, friapie, finz- to nmedium-

grained, subrounaed, ciayey, siliy in Tower part;

abundant dark roCK Tragmenige=--- R el 9.

Claystone {L13- 1 , medium~dark-gray, soft, very silty

and sandv in uoper parc; scatterad carobcnacecus

plant fragments-=-==-eececmacana=x R L PSR PR 6.
Coal, shaly=-=-cceocmmmcmcecaeee S mmmmceeaeaaaaa 0.1
Claystone, medium-gray, SOff----eweccmaccnana LR 0.8
Coal and shaly cOal====mcemecmem e c e 0.1
Claystone, medium-gray, soft, Silty=-=eececmcmamcm i ccecnean 2.2
Coal {L13P-2)*, shaly; interbedded with carbonaceous

Shal@eeeemmcc e e e c e 0.2
Coalemmmmmmmm e e e L E L L 0.4

Sandstone (Li3-1)**, medium-dark-gray, massive, scft,
very fine to fine-grained, subancuiar, very silty,
very clayey in upper part-=----e---meceeccccceaecc e 5.2

Partly covered; mostly medium-light- to medium-gray
poor angular-fracturing soft claysione; includes
0.2-ft. coaly claystone bed about ¢ ft. above base-==-=-- 17.5

*Palynological sample
**_ithological sample
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Measured section L14

Location: Sea-cliff exposures west of measurad section L13 in the SE
1/4 NE 1/4 sec. 34, 7. 5 S., R. 12 4., Seldovia C-4 guadrangle.

Feet

Tertiary rocks -- Kenai Group, Beluga Formation (upper part)
Base of Towest unit of measured section L13.
Partly covered; mostly very silty sandstone, ~layey

toward top; scattered calcareous concretionary parts=---- 4.8
Sandstone (L14-3)**, medium-gray, partly iron-stained,

thick-bedded, partly anguiar-fracturing, scft, fri-

able, very Tine grained, subanguiar, very silty,

Claygy === e n e e e e .
Partly covered; mostly medium-gray siitstone, clayey in

Tower parte-e--emmmcm e e eee e 4.
Shale, ccaly; shaly coal===-=cmemcccmemm e e e e 0.7
Siitstone, medium-gray, angular-fracturing, clayey-~--=-=ec-==- 7.1
Partly coverad (L14-2 -- from lower part of unit)**;

mostly mecium=-gray angular-tracturing soft slightly

silty ciaystone with scattered carbonaceous plant

fragments--e-mmemmcm e e e 5.8
Claystone (L14P-1 -- from lower cart of unit)*, carbo-

naceous; scattered laminae and lenses of coal-=-==--e--=- 2.
o N R et L L L P L L P PP e e 0.6

*Palynological sample

**Lithological sample
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Measured section L15

Location: Sea-cliff exposures west of measured section L14 in the SW
1/4 NE 1/4 sec. 34, T. 5S., R. 12 W., Seldovia C-4 quadrangle.

Feet
Tertiary rocks -- Kenai Group, Beluga Formation (upper part)
Base of lowest unit of measured section L14.

Partly coverad; mostly medium-gray soft.very clayey
siitstong--==ceccmcaccccc- e L LT 6.8

Coal, shaly; co@l=cecmcemmm e e e 0.4

Claystone (L15-4)**, medium-dark-gray, partly iron-
stained, soft; scattered sand grainS----=c-ece-eccncacoao 5.

Sandstone (L1£-3 -- from Jower 3 ft. of unit)**, medium-
dark-gray. wassive, some low-angie cross-bedding
shown by caroonaceous piant macerial, soft, friabie,
fine- tc very fine grained, subanguiar to subrounded, :
silty, clavey; aoundant dark rcck Tragments-------=-=---- 4.2

Partly covered {L15-Z -- from lower part of unit)**;
mostly medium-dark-gray soft very silty ciaystone
with small scaitered carbonaceous plant fragments-=~-=---- 11.5

Sandstone {L15-1A -- from Tower part of unit)** {L15-18 --
from upper part of unit)**, dark-gray, light-gray-
weathering, massive, scme low-angle cross-bedding
shown by carbonaceous piant fragments, soft and
friable in lower part, harder in upper part, medium-
grained in lower part to fine-grained in upper part,
subrounded, <layvey in lower rpart, silty in upper
part; large woody carbonaceous ziant fragments in
lower part; scattered rounded concretionary bedies
as much as 4 rt. in diameter; forms bold cliff---ceceonca 24,

**_ ithalogical sample
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Measured section L16

Location: Sea-cliff exposures wast of measured secticn Li5 in the SW
1/4 NE 1/4 sec. 34, T. 5S., R., 12 W., 3eldovia C-4 quadrangle.

Feet
Tertiary rocks -- Kenai Group, Beluga Formation (upper part)
Base of lowest unit in measured section L15.
o et it Tt 0.2
iaystone, medium-gray, soft, Silty-==scecmmccrmmcncnmmcncnae 7.5
Sandstone {L16-3 -~ from lower part)**, dark-gray, massive,

soft, friabie, medium- to fine-grained in lower part,

very fine grained to silty in upoer part, subrounded,

clayey; abundant dark rock fragments; includes cal-

careous concreationary parts as much as 6 ft. lang

in Upper pari-=ssss==meceme e e en e e 17.5
T R e e 0.1
Partly covered; mostly medium-dark-gray silty claystone------- 8.4
Shale, carbonaceous; coaly shale---==-==c-ceommmoocoaccaaaaaan 0.2
Partly covered; lower part of unit mostly medium-dark-

gray angular-fracturing soft very clayey silty

sandstone; upper part mostly medium-dark-gray soft

silty claystone-=~semmomom e 9.7
Partly covered; mostly medium-gray soft clayey silt-

SR e e L DL DL B L L D 6.
Claystone (L156P-2)*, very carbonacegus--==----cececcomacmacanx 0.8
Coal and shaly coal---=~meemecmmem e mcmc e cccc e e 0.2
Siltstone, medium-dark-gray, soft, clayey to very clayey

in upper part; includes a 0.05-ft. coal at 6.4 ft.

above base~-=e~-remere e e 9.
e N D e 0.2
Siltstone (L16P-1)*, medium-gray to brﬁwn1ah -gray, soft,

very clayey, carbonacegus=======csmcmmmcmccman e ceanaa- 0.5

*Palynological sample
**Lithclogical sample
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Measured section Li7

Location: Sea-cliff expeosures west of measured section L1656 in the NE
1/4 SW 1/4 sec. 34, T. 5S., R. 12 W., Seldovia C-4 guadrangle.

Feet

Tertiary rocks -- Kenai Group, Beluga Formation {upper part)
Base of lowest unit of measured section L16.
Claystone, medium-dark—gray,‘1ight-gray-angu]ar-weather-

ing., silty, slignhtly carbonaceous in upper part---------- 3.
Siltstone, dark-gray, light-gray-weathering, thick-bedded,

Yo A e e 1.8
Sandstone (L17-3)**, medium-light-gray, yellowish-gray-

weathering, partly massive, some poorly defined

planar cross-bedding, soft, friacle, mostly medium-

grained, subrounded, clayev, very silty, partly

pebbly with few cobbies; includes laminae and lenses,

0.2-1. ft. thick, of fine- to very fine grained

subangular sandston2; forms a fluted ledge==-==wmerencu-- 13.6
Claystone, medium-dark-gray, soft, silty, carbonaceous

in lower part; includes 0.1 by 0.2-ft. iron-stained

calcareous concrecions in upper parte=ee---ceccceceoceca- 5.3
o R e 1.2
Claystone, medium-dark-gray, light-gray-weathering,

angular-fracturing, soft, carbonaceous in upper

0.2 ft.m=mmcom e e 1.8
T et e e e LT 0.9
Shale (L17P-2)*, carbonaceQuS=-===c-=mmeemcmccmcacamco e amne 0.2
Covered-memmmmmm e e e oo e 5.5
Partly covered; mostly medium-dark-gray clavey siltstone;

includes scattered calcarecus concretionary parts 2

ft. thick by 6 ft. long about 6 ft. above basg~==<=v=nu==- 13.5
Partly covered; mostly medium-dark-aray (light-gray-

weathering) angular-fracturing silty claystone---------—- 4.
Coal and shaly coal-===cmmcc e 0.5

*Palynolcgical sample
**Lithological sample
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Partly covered; mostly medium-dark-gray {light-gray-
weathering) angular-fracturing claystone, sligntly
carbonaceous in lower part and siity in upner part;
includes a 0.1-ft. carbonaceous shale about C.2 ft.

above base-=--=-eemm e e ees
Coalmmmmmmrm e e e e
Claystone (L17P-1)*, dark-gray, carbonaceous, siightly

R R A e e e L e C LDt
O T et e T
Ccal, shaly~-mm=mmccmm e e e e e
Claystone, dark-gray, carbonaceous, slightly silty--===w-cwe--

*Palynological sample 237

n



Measured section L18

Location: Sea-cliff exposures west of measured section Li7 in the NE
1/4 SW 1/4 sec. 34, 7. 5S., R. 12 W., Seldovia C-4 quadrangle.

Feet

Tertiary rocks -- Kenai Group, Beluga Formation (upper part)
Base of lowest unit of measured section L17.
Partly covered; mostly soft very clayey siltstong--------=---= 5.7
Sandstone, medium-gray, thick-bedded, soft, very fine -

graingd---ccescm e e e 2.4
Coal and coaiy shale~=====-cccccmm e e 0.6
Sandstone, mzdium-dark-qray, massive, soft, fine- to very

fine grained--=--cmcmmmcccccccc e e e 10.5
Siltstone, medium-gray, soft; includes scattered coaly

lenses as much as 0.1 ft. thick-=-momcmomcmcmcmmmccccenan 6.
Coal and coaly shale-==ecemccmmmc e e e e 0.3
Siltstcne, medium-gray, angular-fracturing, soft--=e-c-cccca-- 2.6
Sandstone (Li3-3)**, medium-gray, massive, soft, friable,

very fine grained, subangular to subrounded, clayey,

silty in upper part----=-e-eccceccmeccec e e 4.5
Siltstone, medium-gray, soft, coaly at top---=-===cecceceneaa- 4.5
Coal and shaly COgdl===m-mmeececcccc e ccc e e 0.2
Sandstone, medium-gray, thick-bedded, soft, very fine

grained, silty, clayey--===-memmcmeccmcccccccccccecacccaa 1.5
Coal-wmemmcmemmcmc e cc e e e 0.2
Siltstone, medium-dark-gray, soft, very clayey----=-c--ceacen- 2.
Sandstone, medium-dark-gray, thick-bedded, soft, fine-

grained-=-=-memmc e m e m e en e e 2.5
Claystone, medium-dark-gray, silty--------=--ece-acacamaacaam- 2.8

**_ithological sample
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Sandstcne, medium-dark-gray. cross-bedded at angles of
45-50 degrees in pianar?) sets, fine- to very
fine grained, silty, clayey; includes scattered

coal lenses up to 0.01 ft. thicKk-==-==rc=ccecmucaaam-

Siltstona {L18-4)**, dark-gray, soft, very ciayey; in-
cludes few medium-dark-gray calcareous concreticnary
parts up to 8 ft. long with few carbcnacegus plant
fragments-—e-mcemoccme e e ccn e c e

Claystone, medium~-gray, SOft--ceeeccecemcram e cmccnaee

Ciaystone, dark-gray, sligntly carbonaceous-----=ecaneu-u-

Coal, shaly-=e~=mcccmac e e e e cemee

Claystone (L1EP-3}*, carbonacsous--=-=-==~==cmcmcaamaacaax

Claystore {L18-2)*=*, ~~dium-gray, partly iron-stained,

soft, siity in part; abundant carbonaceous plant
fragments-~--memm o e e e e

Sandstone {L18-1)**, dark-gray, thick-bedded, soft, fri-
able, fine- to very fine grained, subrounded to sub-
angular, silty, clayey; abundant dark rcock fragments

Siltstone, medium-gray, soft, very clayey-=------c-ameaus

Shale, COaly~m-mm=cecmmcecm e cmam e ae

Siitstone, dark-gray, soft, very clayey----==-c=ccocnmanax

*Palynological sample
**Lithological sample
: 239



