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Introduction
This report provides detailed lithologic descriptions and lists
palynoraorph assemblages of the Beluga and Sterling Formations, Kenai
Group, of Tertiary age at selected exposures in the southern part of
the Kenai Lowland near Koiner, Alaska (pi, 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 oil and gas in the Ccck Inlet basin.
The work was done under a cooperacive agreement between the U.S.
Geological Survey and the Division of Geological and Geophysical Surveys,
Department of Natural Resources, State of Alaska,

The writers gratefully

acknowledge the assistance of W, C. Fackler, Deputy Commissioner, Department of Natural Resources, and D. C. Hartman, former State Geologist.
Discussions of the geology near Homer with C. E. Kirschner were very helpful.
Field work for 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 N7ewman 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
descriptions.

The detailed descriptions, starting on page 27 , are

in downward order for each section.

The section numbers (la-12,

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

were measured by the two field parties.

The field descriptions commonly

included, for each rock type, the color, staining, weathering characteristics, bedding, induration, grain size, accessory particles, fossils,
and the contact with the overlying rock unit.

Thicknesses were generally

measured with a steel tape and hand level, but an Abney level and Jacob T s
staff were used for parts of some sections. Concurrently with the field
description, Adkison and Kelley collected representative iithologic samples
of all rock units; Landis and Biddle took selected Iithologic samples.
The samples were briefly studied later by Kelley and Biddle, using lowpower binocular microscopes, in order to check and amplify the field descriptions.
The Reck 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 termed "shale'1 by Adkison and Kelley, although
the bedding of these rocks is commonly obscure or poorly developed.
lar rocks were called "claystone" by Landis and Biddle.

Simi-

The term "silt-

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 0
The palynological samples were collected from the finer grained
elastics (shale, claystone, and siltstone) that commonly form the floor,

partings, or the roof of coal beds (pi. 1).

Efforts were made to get

relatively fresh samples uncontaniinated 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).

Nearly all samples had numerous to abundant palynoniGrphs,

chiefly spores and pollen, and these were generally well preserved.
Organic residues from the samples were mounted on slides and examined
qualitatively to determine the stratigraphic succession of palynomorphs.

The taxa found in this study are listed in tables 1-4.
Tertiary Rocks

The name "Kenai 11 has been applied to the Tertiary coal-bearing
rocks along the northwest shore of Kachemak Bay 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 the Homer district, and their report was used
extensively during field work for the present report.

Plant fossils

in the Kenai were studied by Woife, Hopkins, and Leopold (1966),
who proposed three new provincial time-stratigraphic units
Seldovian, Homerian, and Clamgulchian Stages

the

for much of the

Kenai Formation exposed in the Cook Inlet region.
Drilling by the petroleum industry since 1957 showed the thickness 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 of 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 West Foreland Formation, Hemlock Conglomerate, Tyonek Formation,
Beluga Formation, and Sterling Formation.

This stratigraphic nomen-

clature is widely accepted by geologists working with the subsurface
stratigraphy in the Cook Inlet basin, and it is used in this report.
All formations of the Kenai 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, 1966) were correlated with part of the Beluga Formation
by Calderwood and Fackier (1972, p. 743).

These writers (p. 751) stated

that parts of the Sterling Formation crop out along the western
margin of the Kenai Peninsula where Wolfe, Kopkins, and Leopold
(1966, p. A20) designated the type section for the Clanigulchian
Stage.

According to an isopach map by Hartman, Pessel, and McGee (1972),

the Sterling is absent in six wells (^os. 1, 2, 7, 8, 9, 10, pi. 1)
located in che southern part of the Kenai Lowland; in these wells the
youngest Kenai strata were assigned to the Beluga Formation.
Exposures of the Beluga and Sterling Formations in the southern part
of the 'Lowland are mapped in a general way by Kirschner and Lyon
(1973, fig. 11).

Kenai Group
The Kenai Group exposed in the Homer area consists of nomnarine
moderately well indurated clastic rocks that are assigned to the
Beluga and Sterling Formations.

This subdivision is based on lith-

ology, subsurface stratigraphy, palynoiogy, and heavy-mineral study.
The approximate areal extent of these formations in the southern
part of the Kenai Lowland (south and east of Anchor River) is shown
on the location map on plate i.

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 geologic map
by Barnes and Cobb (1959, pi. 18) and the estimated altitude of the
contact below measured section 5.
The total thickness of the exposed Beluga and Sterling Formations is estimated at 6,100 feet;

Barnes and Cobb (1959, p 3 225)

estimated the thickness at 5,000 feet or moreo

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, pi. 1).

In the southern part of the Kenai Lowland,

the greatest thickness of the combined Beluga and Sterling, including
Quaternary strata if present, is 6,940 feet in well 5 (location map,
pi. 1), according to Hartman, Pessel, and Me Gee (1972).
For ease of description, measured sections la through 5 are
designated the Homer Section, ana measured sections LI through L18
plus 6 through 12 are designated the Kachemak Section (pi, 1).
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Both sections extend over considerable distances, and as described
below, the rocks are broken by numerous faults,

A major concealed

fault probably 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 exposed 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, pi. 1), the thickness
of the Beluga is as much as 3,590 feet in well 4 (Hartnan and others,
1972).

The continuity of the formation in the Homer Section probably

is broken by a concealed fault at the mouth of Diamond Creek, and the
lower and upper parts are described separately,
Lower part of Beluga Formation.

The lowermost part of the Homer

Section includes the oldest rocks of the Beluga Formation.

This

seacliff exposure, measured section la (pi. 1), extends from a point
about 0.7 mile southeast of the mouth of Travers Creek (Mutnaia
Gulch) southeastward to Diamond Creeka

The strata lie in the

lower part of the type section of the Homerian Stage as defined by
Woife, Hopkins, and Leopold (1966, p. A17).

Rocks of this stage

are at least, partly late Miocene in age, but the youngest part nay
be of early Pliocene age (Wolfe and others, 1966, p. A20).

11

Rocks in measured section la generally show a gentle apparent
dip to the southeast, although 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 Ib 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
displacement, but these are generally concealed by Pleistocene
deposits.
The Beluga Formation iri section la consists of sandstone interbedded with siltstone, shale, and coal.

These rocks, except for the

coal, are mostly medium gray and partly iron stained.
the finer elastics is commonly obscure.

The sandstone is dominantly

very fine to fine grained, silty, and clayey.
are friable.

Bedding in

A few sandstone bodies

Basal parts of some sandstone units are medium to coarse

grained and locally pebbly.

These units, probably channel deposits,

generally have sharp bases, shew cross bedding, and become finer
grained and increasingly silty upward.

Galcite locally cements

parts of many sandscone bodies into hard concretionary forms.
Some sandstone beds include scattered coal fragments and stringers.
The siltstone varies from sandy to clayey, and locally it is partly
limy and concretionary,

Some thin siltstone beds, commonly partings in

coal beds, are brown or brownish gray and contain clear angular
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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 poorly
bedded or ncnbedded.

Dark-gray to black carbonaceous shale occurs

in many thin beds that generally lie in close proximity to coal
beds.

The carbonaceous shale is fissile to platy bedded, and it

commonly-includes very thin coal stringers.

Ironstone occurs mainly

as nodules, as much as 0.6 foot thick, in fairly regular courses;
the ironstone is found chiefly in gray shale and siltstone.
Coal beds are abundant in the Beluga Formation in section la,
and several are 3 to 5 feet thick.
commonly weathers blccky.

The coal is well indurated and

It is more resistant to weathering* than

most of the other rocks, and it forms ledges and waterfalls at many
places along the seacliffs.

The color is mostly dull black, but

bright 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 contain crystal fragments of probable pyroclastic 'origin.
Fossils in the rocks of section la consist entirely of plant
fragments and palynomorphs.

The fragments vary considerably in size

and are more commonly present in shale, siltstone, and ironstone.
Plant fragments appear to be in growth position in some beds, and
in other beds they are randomly oriented.
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Leaf impressions were

found in a sandstone in the lower part of the section and in a
siltstone in the upper part (pi. 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
younger than pollen assemblages from the Tyonek Formation exposed
near the toe of Capps Glacier and along part of Chuitna Rivar on
the northwest flank of Cook Inlet basin (Adkison and others, 1975).
This age relationship is in agreement with studies of the niegaflora
in Kenai strata by Wolfe, Hopkins, and Leopold (1966) 3

These

writers included the rocks in the Capps Glacier-Chuitna River
area in the type section of the Seldovian .Stage.

They determined

that the Seldovian Stage is older 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 conmun a , 1975 and Adkison and Newnan, 1973) in
cuttings and cores from the upper part of the lyonek Formation
.(between approximate depths 7,100-8,000 ft.) in the Standard Oil
Co. of Cal. 1 Deep Creek Unit well, located about 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.
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According to Kirschner

and Lyon (1973, p. 404), a predominance of epidote in the heavy
minerals from the Beluga indicates an eastern source area in the
Kenai and Chugach Mountains,
As noted above, section la probably is separated from section Ib
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 Ib, appear almost flat lying in the seacliff.
The southeast block probably is downthrown, but the amount of displacement is unknown.
Upper Part of the 3eluga Formation.- The upper part of the Beluga
Formation in the Homer Section, about 2,215 feet thick, includes
the rocks in sections Ib, 2, 3, and most of section 4.

Correlation

of these sections follows Barnes and Cobb (1959, pi. 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 Ib includes a medium-gray very silty
shale unit, 53 feet thick, that has a pronounced conchoidal fracture.
This uncommonly thick shale unit, marked at the base by sample
IP-134 (pi. 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 comtuun. , 1974).

15

He found

common to abundant diatom debris, mostly Coo finely broken for meaningful study, but he identified four nonmarine taxa- Melosira islandica
ssp. helvetica 0. Miiller, Coscinodiscus lacustris Grunow?, Melosira
granulata (Ehrenberg) Ralfs, and Tetracyclus sp.
In the upper part of the Beluga Formation (sections lb-4), coal beds
a foot or more in thickness (including chin partings) are stratigraphically much more- widely spaced than those in section la.
amber were noted only in che Cabin coal bed in seccion 3.

-Fragments of
Grains of

probable pyroclastic origin seen much less common in the parcings of
coal beds, although the brownish-gray color of some partings suggests
pyroclastic material may be included.

Leaf impressions and large coali-

fied wood fragments, including 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 impressions (pi. 1).
Beds of friable sandstone are more common in the upper part of the
Beluga Formation, and the sands cone is generally less clayey than that
in section la.

Thin limy concretionary zones in the sandstone and

siltsCone are almost as numerous in section Ib 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 che seacliffs
of the Kachemak Section.

Quaternary deposits cover the formation in a

northeast-trending lowland band, abouc a mile wide, that separates the
Homer Escarpment from the seacLiffs of Che Kachemak Section (Barnes and
Cobb, 1959, pi. 18).

In addition, a major concealed fault probably passes
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northeastward through this covered area (Beikman, 1974).
ably passes between two wells in T. 4 S., Rs. 11 and 12 W.
and 6, location map, pi. 1).

The fault prob( wells 5

Well logs indicate the northwest side is

downthrown or, if there is little or no displacement on the fault, the
pre-Tertiary erosion 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 the Beluga Formation in the Homer Section
are tentatively correlated with generally similar strata in the Kacheinak
Section (pi. 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 Kenai Group.
In the Kachemak Section located in the seacliffs northeast of Horner,
the Beluga Formation includes rocks in measured sections L18-L8, L1-L3,
and parts of L4 and L5 (pi. 1).

Correlation of these sections follows

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 numerous normal faults with displacements as much as 77 feet
(Barnes and Cobb,

1959, pi. 18, p. 228).

J. A. Wolfe (1975, oral commun.)

assigns the lower and middle parts of these beds to the Hcmerian Stage
and the upper part (above coal bed B) to the Clamgulchian Stage.
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The Beluga Formation in the Kachemak Section consists of sandstone,
claystone (mostly termed "shale" in preceding description), siltstone,
shale, and many ccal beds.
1,325 feet.

The thickness of the described beds is about

As illustrated by Barnes and Cobb (1959, pi. 19), -strati-

graphically lower rocks are present southwest of section L18, but time
was insufficient to study then.

The clastic rocks are chiefly medium

gray to medium dark gray, and bedding of the finer elastics is generally
obscure or poorly developed.

Most sandstone is thick to massive bedded,

soft, very fine to fine grained, silty, and clayey.
stone is friable.

Much of the sand-

Numerous sandstone bodies may be channel deposits;

these seem more abundant in the lower half of the exposures.
deposits are generally similar to those described above.

The channel

One sandstone

in the lower part (section L17) contained pebbles and scattered cobbles.
Claystone in the Beluga is generally silty, and the siltstone is mostly
clayey.

The distinctive conchoidal-weathering shale, with included

diatom debris, in the lower part of section Ib 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 siitiitone, sandstone, and claystone; these bodies are more
common between coal beds A and D.

Thin beds of carbonaceous or coaly shale

are generally associated with coal 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 noted in the coal.
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Partings of clastic rock are present in most of the thicker coal beds;
grains of probable pyrociastic origin seemingly are rare in the partings
or in other beds.
The only fossils found in the Beluga Formation in sections L13-L5
consist of carbonaceous plant fragments and palynomorphs.

In these sec-

tions, the palynomorph taxa (table 3) occur much more erratically than in
sections of the Beluga described above, and the average number of taxa
per sample is considerably less than for other large parts of the Kenai
strata described in this report.

No leaf impressions were noted, and large

woody carbonaceous plant fragments are rare*
The top of the Beluga Formation in section L5 (pi. 1) is tentatively
placed at the base of a thick sandstone unit that probably is a channel
deposit.

The position of this contact is broadly determined by an upward

change in the heavy-mineral suites as generally outlined by Kirschner
and Lyon (1973, p. 404).

According to KJ T. Biddle (in preparation),

the heavy minerals from a sandstone near the middle of section L3 consist
mainly of epidote 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 L5) is dominated by hypersthene
and hornblende*

The top of the Beluga in section L4, about 2.4 miles to

the southwest, is placed at the base of a sandstone and siltstone sequence
about 12 feet thick.
In the Homer Section (section 4, pi. 1), the top of the Beluga
Formation is tentatively placed at the base of a thick sandstone
unit that appears to be a channel deposit.
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The contact, probably a minor

local disconformity, is determined in general accordance with the palynological correlations.

The top of the Beluga in the Homer Section is

not marked by the change in heavy minerals found in the Kachemak Section.
The study by Biddle (in preparation) showed that the upward change from
a suite dominated by epidote to one composed mainly of hypersthene and
hornblende occurs at a lower stratigraphic position in the lower-middle
part of section Ib.

The lack of parallelism betveen the tentative paly-

nological correlations and the heavy-mineral correlation cannot, be explains-.
with the available data.

The heavy-mineral samples in. the Homer and

Kachemak Sections are, for the most part, rather widely spaced stratigraphically.

Study of additional samples might indicate the change in

heavy-mineral suites occurs an a different stratigraphic position in
either or both sections.

Also, an interfingering relationship, wherein

the contact between the suites rises stratigraphically northeastward,
might be interpreted from additional study 0
Sterling Formation
The Sterling Formation of the Kachemak Section crops out in the
seacliffs in the upper (northeastern) part cf Kachemak Bay and in the
valley walls of several streams that flow generally southward inno
the bay.

In this area Wolfe, Hopkins, and Leopold (1966, p. A20, A21)

designated a reference section for the Ciamgulchian Stage and explained
the evidence indicative of a Pliocene age for this stage.

In the Homer

Section the lower part of the formation is also exposed in the upper parts
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 unconformabiy overlain by Pleistocene deposits about
I,2 mi. south of Caribcu Lake (location map, pi, 1) -,
Rocks of the Sterling Formation measured in the Kachenak Section
are traceable for considerable distances along parts of the. valley walls
of Swift, >foose, and Fox Creeks, but extensive covered areas, especially
between the lower parts of these streans, prevent direct tracing of beds
from one drainage to another.

An exposure including both coal beds M

and N (sections L6, 12) was not found.

The interval between these coal

beds was roughly calculated at 500-800 feet, but it night be somewhat
greater.
The rocks exposed in the upper half of Swift Creek (sections 12,
II, 6) are tentatively correlated with those on Fox Creek (section 8)
about 2.5 miles to the northeast and approximately along regional strike.
The correlations are based mainly en the presence and relative position
of several fairly thick coal beds, especially beds 0, P, Q, S, and T,
and to some extent on general lithologic similarities of the other rocks.
No distinctive marker beds were found in this part of the Sterling
Formation,
On Fox Creek the uppermost coal unit at section 8 (same as locality
172 of Barnes and Cobb, 1959, pis. 18, 19) was traced northeastward to
section 9 by walking the line of outcrop.

This work shewed the coal

unit correlates with two coal beds, each 2 feet thick, that lie in the
interval 59-68 feet below the top of locality 173 of Barnes and Cobb
(1959, pis. IS, 19).

From section 9 a distinctive thin bed of tuff was

similarly traced northeastward to section 10 where the bed locally thickens
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to 5.5 feet.

A short distance upstream from this location, the northwest-

dipping tuff bed is covered by alluvium in the narrow valley of Fox Creek.
Correlation between sections 10 and 7 (pi. 1) is based mainly on a very
impure coal bed, about a foot thick, and partly on the stratigraphic
position of the coal in relation to the tuff bed in the bottom of the valley,
The Sterling Formation consists mainly of sandstone and siltstone,
but it includes shale, clays tone, and many coal beds (pi, 1),
thickness approximates 3,000 feet.

The total

Except for che upper part (section 7),

rocks ot the Sterling closely resemble these of the Beluga,

The dominant

color is median gray, although lighter and darker shades ,of gray are
fairly common.
gray.

Many beds in the upper 500 feet are medium dark bluish

Ironstaining is widespread.
The sandstone is chiefly piaty to very thin bedded, partly cross

bedded, friable, very fine to fine grained, siity, and partly clayey.
In the upper part of the formation (sections 9, 10, 7), much of the sandstone is obscurely bedded, cross bedding is less common, and beds of fineto coarse-grained sandstone ara more numerous.

Many of the sandstone

bodies probably are channel deposits; good examples include the basal
sandstones of the Sterling in sections 4 and L5.

The siltstone is

obscurely bedded to platy bedded, generally clayey, and partly sandy.
Much of the shale and claystone are also obscurely bedded to poor platy
bedded and silty.

Thin beds of dark-gray to black carbonaceous shale

generally occur close to or within coal beds.
found in many beds of the clastic rocks.
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Ironstone nodules are

The lower part of the formation,

nearly 500 feet thick, includes several thin liny concretionary zones in
beds of siltstone or shale.

A thin liny siltstone bed occurs about 250

feet below the top of the Sterling.
Pyroclastic detritus is incorporated in many of the strata in the
middle and upper parts of the Sterling Formation.

The detritus, generally

of sand size or smaller, includes crystal fragments of plagioclase,
devitrified pumice and glass (?), volcanic ash, and taff.

At least one

thin tuff bed in the upper part is a good marker bed locally.

It was

used to correlate sections 9 and 10 (pi. 1) *
Coal in the Sterling Formation, except for the upper part, closely
resembles that in the upper part of the Beluga.

Numerous coal beds

locally are 3 to 5.5 feet thick, including partings.

The upper 580 feet

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, tough, and

more resistant to weathering than the other rocks.
thicker coals support waterfalls.
textures.

At many places the

Many beds weather platy and show woody

Flattened coalified logs are abundant, and stumps are present

in some beds.

Parts of many coal beds appear bony, impure, or shaly.

No amber fragments were found.

Partings of shale or siltstone are

common, and many of the partings contain fragments of probable pyroclastic origin.
Fossils in the Sterling Formaticn include leaf impressions, other
carbonaceous plant fragments of widely varying size, and paiyncmorphs.
The leaf impressions were found in a relatively few beds near tne base
(sections 4, 5) and in the upper part (sections 6, 3, 7).
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Plant fragments

are generally present in the shale and siltstone and are found in much
of the sandstone.

In seme beds the fragments appear to be in growth

position, and in ocher beds the orientation appears random.
palynoincrph taxa are listed in tables 2-4.
erratically in the Sterling,

The

Many of the taxa occur

The few specimens of Garya (?) in

section 4 may be redeposited, and the specimens of Ilex, Carya, and
Tilia in sections 12, 11, and 6 probably are redeposited.

The

assemblage in sections 12-7 appears to be an upward continuation of the
assemblages in sections lb-5 and L18-L6.
Stratigraphic sections
Detailed descriptions of the Beluga and Sterling Formations of the
Kenai Group are given starting on page 27.

These are primarily field

descriptions supplemented by brief microscopic study of representative
samples.

In the descriptions, the palynological sample numbers immedi-

ately follow the rock type that was sampled 0
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U.S.

Measured section la
Location: Sea-cliff and hillside exposures along shore of Kachemak
Bay from moutn of Diamond Creek, SW corner SE 1/4 tt'A 1/4 sec. 8,
T. 6 S., R. 14 W., northwestward to a ooir.i about 0.7 mile south
east of mouth of Trdvers Cree.K ("utnaia Gulch), [«W 1/4 SE 1/4 NW
1/4 sec. 27, T. 5 S., R. 15 *., Seldovia C-5 quadrangle. This
measured section includes localities 77-87 of Barries and Cobb
(1959, pi. 18).
Note:

Measured section la probably is separated from section Ib by a
fault of unknown but possioly large displacement.
Feet

Tertiary rocks

Kenai Group, Beluga Formation (lower part)

Shale, dark-gray, fissile, carbonaceous; abundant plant
fragments; ucper contact mostly covered by slumped
material --

0.5+

Coal, bony in lower half; blocky- and platy-weathering
in upper half

1.

Siltstone, medium-gray, hard, tough, not limy, clayey;
upper 1 ft. concretionary and iron-stained with
abundant plant fragments; poorly exposed-

5.

Coal, bony; includes near middle a 0.2-ft. parting of
medium-brown pyroclastic(?) siltstone with abundant carbonaceous laminations--

0.6

Siltstone and interbedded shale; siltstone, mediumgray, partly iron-stained, slaDby- to unevenweathering, obscurely bedded, clayey; no plant
fragments seen; includes a 0.5-ft. sad of mediumgray iron-stained fine-grained suoangular sandstone
about 4.5 ft. above base; unit becomes less clayey
in upper j y^ 4
""
"
"
"

" " lu.o

Coal, bony; includes black to dark-brownisn-gray carbonaceous shale; upper 0.3 ft. mainly carbonaceous
shale
--

0.6

Siltstone and interbedded sandstone; siltstone. mediumgray, iron-stained, clayey; abuncant slant fragments;
becomes sandy aoove lower 1 ft.; includes limy concretions up to 1 ft. thick; a 1.5-ft. medium-gray finegrained sandstone bed 5.6 ft. above base; lower contact
gradational-

8.3
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Shale, dark-gray, fissile, carbonaceous--

0.3

Shale, medium-brown to dark-brcwnish-gray, sandy; abundant coaly plant fragments; pyroclastic(?) feldspar
grains

0.3

Coal, bony; interbedded with black carbonaceous shale;
includes a carbonaceous shale bed at base

0.4

Shale, medium-gray, hackly-weathering (small pieces),
obscurely Deeded, silty; no plant fragments; lower
contact gradational

0.8

Sandstone, reaiurn-gray, sTabby-weathering, obscurely
bedded, fine-grained, subanguiar; no plant fragments; lower contact fairly sharp
--

-

2.2

Shale, medium-gray, slightly iron-stained, sTabby- to uneven-weauhering, ooscurely bedaed; carbonaceous woody
fragments-

3.

Ironstone, light-brownish-gray, nodular; abundant plant
fragments---

0.3

Shale, dark-brownish-gray, sandy, carbonaceous; abundant
laminations of bony coal

0.4

Sandstone, radium-gray, slabby-weatherinq, very fine
grained, subangular, silty, clayey; includes an ironrich zone 1 ft. below top-

2.7

SiTtstone, medium-gray, partly iron-stained, hacklyweathering, soft, very clayey; no plant fragments
seen; contains interbeds of silty shale; includes a
0.1-ft. bed of oony coal witn abundant woocy structure
about 2 ft. below top

6.

Coal, platy-weathering; interbedded with dark-brownishgray carbonaceous shale ana bony coal--

0.4

Shale, medium-gray, hackly-weathering, silty in part;
breaks to small pieces---

0.5

Siltstone, medium-gray, slabby-weathering, thin-bedded,
cross-Qedcied, clayey; lower contact gradational

4.

Shale, medium-gray, partly slaoby-weathering, thin-bedded,
silty in part; includes a few tnin caroonaceous laminations and some plant fragments-

5.
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Shale, dark-brownish-gray, platy-weathering; abundant
plant fragments; interoedded with thin bony coal
stringers-

0.3

Sandstone, medium-gray, slabby-weathering, obscurely
bedded, fine- to medium-grained, subangular, clayey;
no plant fragments; grades upward to medium-gray
sandy siltstone and silty shale 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 parting 0.3 ft. above base;
a 0.65-0.9-ft. medium-gray shale parting 1.1 ft,
above base; a 0.1-ft. deeply weatnered brown shale
parting 0.4 ft. below top; some very thin lenticular
medium-brown pyroclastic(?) partings near middle -

3.5

Shale, dark-gray, partly iron-stained, hackly-weathering;
basal 0.5 ft. aeecly weathered; plant ^rigments
common; includes carbonaceous ana coaly strir.cers;
a 1-ft. medium-gray very fine grained sar.astone oed
1 ft. above base
---'

3.1

Coal, very bony, platy-weathering-

--

0.25

Shale, medium-gray, deeply weathered-

0.5

Coal, blocky, very Deny in basal 0.2 ft.; includes a lenticular 0.1-ft. parting of medium-brown si Its tone
1.1 ft. above base and 2 similar lenticular partings
in upper 0.5 ft.

2.4

Si Its tone, medium-gray, light-gray hackly- to unevenweathering, obscurely bedded, clayey; many carbonaceous plant fragments; lower contact probably
gradational-

--

4.2

Sandstone, radium-gray, partly iron-stained, thin-slabbyweathering, obscurely beaded, very friable, nediurcgrained, scattered coarse grains, subangular, slightly
clayey; becomes very fine Grained ana cla/ey in upper
3 ft.
--- -------------- 12.
Coal, bony; includes a 0.1-ft. parting of medium-brown
deeply weathered si Its tone

1.1

Shale (IP-112)*, medium-gray; includes scattered carbonaceous stringers, olant fragments ana coal stringers;
contains large coalitied wood fragments at an angle
to bedding----

2.7

*Palynological sample
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Coal, bony--

0.05

Shale, medium-gray, hackly-weathering, silty; some plant
fragments; slignt green tint near top-

0.6

Sandstone, radium-gray, locally iron-stained, fine-grained,
subangular, clayey; locally Includes hard probably
iron-rich concretionary bodies uc to 0.5 ft. thick;
lower contact sharp -.

3.3

Silts tone, medium-gray, hackly- to sub-pi aty-weathering,
obscurely beaded, clayey; few carbonaceous olant
fragments; includes tm'n strikers cf car^-gray
carbonaceous shale near nnddle and cop; lower contact sharp; unit poorly exoosea-

4.5

Shale, brownish-gray, poor platy-bedded, slightly silty;
some carbonaceous plant fragments; top d.l ft.bone
coal
--

0.7

Si Itstone, dark-orownish-gray, finely sandy, clayey,
pyroclastic(?) grains; includes a few thin coal
stringers

0.4

Coal, bony

1.1

Sandstone, radium-gray, oartly iron-stained, obscurely
bedded, fine-grained, suoangular, clayey; lower
contact sharpShale, medium-gray, obscurely bedded, silty; includes
at base a 0.1-ft. dark-brownisn-gray si Its tone with
carbonaceous fragments; at 0.5 ft. above base a 0.05ft. black carbonaceous snale; at 0.8 ft. above base
a 0.3-ft. ironstone bed with common plant fragments
Sandstone, medium-gray, locally iron-stained in lower 12 ft.,
thin-siabby-weatnering, obscurely bedded at base, very
friable, medium- to very coarse grained (basai 0.3 ft.)
grading ucwarc to fine-crained near too, suDangular to
sub rounded, clayey; includes a few medium-gray ironstained platy-weathering ^11*stone beds in a 0.5-ft.
zone 3.8 ft. above oase; 3 brown-gray to olive-gray
siltstone lenses or beds 3.5 ft.-9 ft. above oase;
a concretionary liiry cross-bedded ironstone-bearing
zone 12-16 ft. above base; dominantly well sorted
and even textured near top
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-

1.7

3,4

32.4

Siltstone, medium-gray, iron-stained, laminated to thinbedded, very finely sandy, clayey; few plant fragments

0.3

Shale, medium- to dark-gray, deeply weathered; abundant
plant fragments

0.

Ironstone, medium-gray, iron-stained, nodular-weathering;
abundant plant fragments--

0.2

Claystone, light-brcwn, shard-like-weathering, obscurely
bedded; plastic when wet; distinctive-

0.3

Coal, blocky; includes at least 5 dark-brownish-gray
iron-stained Dvroclastic(r) Siltstone partings up
to 0.15 ft. thick
-

2.5

Shale, medium-gray, hackly-weathering, obscurely bedded,
silty; some carbonaceous plant fragments; includes
a 0.1-ft. black caroonaceous sha'.e oea aDout 2.5
ft. above base; a 0.7-ft. oed of medium-gray finegrained sandstone aoout 2.9 ft. above base; at 4.8
ft. above base a 0.2-ft. bed of medium-gray siltstone overlain by 0.3 ft. of black carbonaceous
shale and bony coai; about 0.8-ft. bed of mediumgray fine-grainea sandstone 0.5 ft. below top

9.7

Coal, bony; interbedded with carbonaceous shale; includes
thin brown pyroc las tic si Its tone partings near top

0.3

Siltstone, medium-gray, partly iron-stained, obscurely
bedded, clayey; common plant fragments-

6.5

Coal, blocky, aopears bony in large part; includes a 0.25ft. parting of brownisn-gray sanay pyroclastic siltstone about O.S ft. above oase; a 0.25-ft. parting of
dark-gray carbonaceous shale with coal stringers 1.3
ft. above base; upper part of unit contains 3 mediumbrown lenticular Siltstone partings up to 0.1 ft.
thick; top 0.4 ft. of coal bed very oony-

2.8

Sandstone, medium-gray, slabby-weathenng, obscurely
bedded, radium-grained, subangular, spghtly silty;
becomes si Its tore in top one-naif; includes ironstone
concretions up to 0.4 ft. thick in upper part; lower
contact sharp----

3.
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Si Its tone, medium-gray, sTabby- to uneven-weathering,
thin-bedded, obscurely cross-bedded, clayey, very
clayey in upper part; few plant fragments; includes
a 2 ft. medium-gray concretionary hard limy siltstone with abundant plant remains in upper part;
Tower contact gradational-

3.

Sandstone, medium-gray, slobby-weathering, obscurely
bedded, rneai urn-grained, subangular to SUDrounded,
slightly clayey; few carbonaceous plant fragments

8.5

Si Its tone, medium-gray, 1iaht-gray-weathering to
horizontal plates up to 0.1 ft. oick, laminated,
clayey; no plant fragments seen-

2.

Shale, dark-brcwnish-gray to black, carbonaceous; basal
0.2 ft. mainly dark-brcwnish-gray si Its tone---

1.5

Siltstone, medium-gray, partly ligntly iron-stained,
hackly- to slaboy-weatnering, obscurely beddedj
clayey; includes at base a medium-gray nard limy
siltstone concretion zone, up to 2 ft. thick, with
abundant plant fragments and leaf impressions; 3
beds of medium-gray slabby-weathering very thin
bedded fine-grained clayey sandstone about 1 ft.
thick separated by about 0.3-ft. beds of siltstone;
very small ironstones in the upper 1 ft. of unit

11.

Shale, medium-gray, light-brown-weathering, iron-stained,
carbonaceous; abundant plant fragments
Siltstone, medium-gray, slabby- to irregular hacklyweathering, obscurely bedded, clayey; scattered
smaTT coaly fragments; lower contact gradational

0.4

-

4.

Sandstone, medium-gray, locally lightly iron-stained,
slabby-weatnering, obscurely thin-bedaed, very
fine grained, subangular, silty, clayey-

5.

Shale, medium-dark-gray, fissile; abundant coaly plant
fragments-

0.3

Shale, medium-gray; scattered carbonaceous fragments

- 0.7

Coal, bony-

0.6

Shale, medium-dark-gray, partly iron-stained, platy- to
fTaky-weatnering, silty, carbonaceous--

0.3

y
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Coal, blocky

2.5

Shale (IP-94)*, medium-gray, hackly-weathering, slightly
plastic; some carbonaceous plant fragments

0.8

Coal, platy-weathering, bony

0.4

Siltstone, medium-gray, partly iron-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-stainsd than lower cart and
contains common coalified plant fragments-

6.3

Coal, platy-weathering, bony; interbedded with dark-gray
fissile carbonaceous snale with aour.dant plant fragments

0.5

Siltstone, medium-gray, uneven slabby-weathering, thinbedded, soft, very clayey; plant fragments; lower
contact gradational-

1.5

Sandstone, medium-gray, slabby-weathering, thin-bedded,
fine-grained, Subangular, silty, clayey; includes
stringers of carbonaceous material; lower contact
gradational-

-

2.2

Siltstone, medium-gray, slabby- to blocky-weathering,
thin-bedded, soft, very clayey, finely sandy

1.

Siltstone, medium-dark-gray, partly iron-stained, obscurely bedded, sandy, carbonaceous; some plant fragments; includes sandy si Its tone concretions

1.

Sandstone, medium-gray, slabby-weathering, massiveappearing, fine-grained, subangular, silty, clayey;
no plant fragments--

3.4

Siltstone, medium-gray, partly iron-stained, hacklyweathering, Tassive-aopearing; includes 0.3-ft. bed
of medium-gray slabby-weathering fine-grained sandstone 0.9 ft. above base
--

3.5

r Palynological sample
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Coal, blocky; upper 1 ft. fissile to piaty-weathering
and bony; includes 0.2-ft. carbonaceous snale
parting 1 ft. above base; lenticular parting, up to
0.2 ft. thick, of medium-brown si Its tone containing
scattered fine-grained spheroids of hydrous iron
oxide 1.5 ft. below top; lower contact snarpSandstone, medium-gray, good slabby-weathering, thinbedded, cress-bedded, laminated with carbonaceous
plant material, very fine grained, silty, clayey;
some coaly wood fragments; includes at oase concretionary hard limy siltstone with many plant
fragments-Siltstone, medium-gray, partly iron-stained, hacklyto slabby-v.eathering, obscurely bedded, soft, very
clayey; includes 0.3-fc. bony coal 2 ft. below top

5.1

Coal, blocky- to platy-weathering, bony; includes at 0.3
ft. above case a 0.4-ft. Darting of medium-gray soft
slightly plastic (when-wet) clayey snale with coaly
wood fragments; at 1.2 ft. above base a 0.7-ft. bed
of medium-dark-gray fissile carbonaceous shale with
coal stringers--

2.3

Siltstone, medium-gray, hackly-weathering, obscurely
bedded, so ft, clayey; no plant fragments; includes
ironstone nodules up to 0.3 ft. thick aoout 1 ft.
below top

4.5

Sandstone, medium-gray, slabby-weathering, obscurely
bedded, soft to well indurated, fine- to mediumgrained, sub angular, silty, clayey; includes hard
limy concretions locally in lower 6 ft.; large coaly
wood fragments in Icwer 6 ft.---

11.3

Coal, blocky- and olaty-weathering; includes near middle
0.2-ft. parting of medium-darK-qray fissile carbonaceous shale with many plant fragments; near top
0.2-ft. parting of medium-brown fine-grained pyroclastic sandstone with abundant coal stringers and
plant fragments
--

1.

Siltstone, medium-gray, hackly- to slabby-weathering,
obscurely bedded, clayey; no plant fragments

3.

Shale, dark-gray, fissile, carbonaceous; some large woody
plant fragments; includes interbeds of bony coal--

0.4
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SiTtstone, medium-gray, partly iron-stained, slabbyweathering, very thin bedded, cross-oedded, cartly
very finely sandy, clayey; includes at oase a 1.5ft. concretionary nard limy si Its tone with common
plant fragmentsSilts tone, radium-gray, sTabby-weathering, very thin
bedded, clayey; interbedded wiin medium-gray slabbyweatherlng very thin Deeded cross-oedded very fine
grained sandstone; includes 3-ft. oed of mediumgray slabby-weatnering very silty snale at base-

2.

11.5

Sandstone, medium-gray, sTabby-weatnering, tnin-bedded,
cross-bedded, fine-grained, subangu»ar, silty, clayey;
few coaly wood fragments-

2.6

Sandstone, medium-gray, obscurely bedded, soft, finegrained, silty, clayey; becomes nedi urn-gray hacklyweathering thin-bedded cross-oedded si Its tone in
upper half

4.1

Shale, medium-gray, hackly-weathering, obscurely bedded,
very silty; some caroonaceous plant fragments-

0.7

Sandstone, radium-gray, sTabby-weathering, obscurely
bedded, fine- to medium-grained, subanguiar, silty,
clayey-

2.

Shale, medium-gray, hackly-weathering, obscurely bedded,
very silty; some carbonaceous plant fragments-

1.3

Sandstone, medium-gray, slabby-weathering, obscurely
bedded, fine- to medium-grained, subanguiar, silty,
clayey

0.7

Shale, medium-gray, hackly-weathering, obscurely bedded,
very silty; lower 0.4 ft, hard liiry concretionary shale
with abundant plant fragments; lower contact sharp

2.2

Coal, blocky, bony at base and in uooer 0.2 ft.; contains
scattered fragments of arber; includes 0.2-ft. parting
of medium-dark-gray to brownish-gray platy-weatnering
carbonaceous silty shale at 0.5 ft. above base; partings up to 0.05 ft. tnick of radium-brown pyroclastic
clays tone, siltstone, and black carbonaceous silty
shale in 0,3- r~t. zone 0.8 ft. below top; lower
contact sharp--

3.3
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Sandstone, medium-gray, sTabby-weathering, thin-bedded,
locally prominently cross-bedded, friable, fine--to
medium-grained, subangular, silt/, clayey; near
middle becomes iron-stained, hard, liny, and concretionary (concretions up to 0.8 ft. thick by 2
ft. long); lower contact fairly sharp-

2.9

Si Its tone, medium-gray, partly iron-stained, hackly- to
slabby-weathering, thin-bedded, clayey; few scattered
large coal fragments randomly oriented; includes 0.2ft. bed near top of medi urn-dark -gray laminated to
fissile carbonaceous shale with abundant smail plant
fragments
--

2.3

Coal, platy, bony; upper part becomes fnediu~-dark-gray
platy carbonaceous shale; lower contact wavy-

0.6

Shale, medium-dark-gray, partly iron-stained, blocky- to
hackly-weathering, thin-bedaed, silty; abundant plant
fragments----

0'.6

Shale, black, carbonaceous; includes bony coal-

0.2

Sandstone, medium-gray, partly iron-stained, slabbyweathering, cross-bedded, liny, very fine to finegrained, silty, clayey; beccrres no re silty and weathers
blocky to hackly with soire i rcn-staming in upper O.S
ft.; includes local concentrations of large coaly
plant fragments; inter!ami nations of carbonaceous
material in lower 1 ft.-

4.1

Siltstone, medium-gray, light-gray slabby-weathering,
obscurely bedded, subconchoidal-fracturing; some
large plant fragments; includes fine-grained sandstone interoeds in upper part-

2.

Shale, medium-light- to medium-gray (wet), hackly- to
slabby-weathering, obscurely thin-bedded, mostly
carbonaceous, slightly silty; Decodes very carbonaceous in lower naif; includes ac base 0.1-ft. bed
of bony coal; at too 0.25-ft. zone of bony coal and
interbedded carbonaceous shale with stringers of
medium-brown pyroclastic siltstone----

1.3

Siltstone, median-gray, partly iron-stained, ledge-forming
(single bed), limy, clayey; abundant plant fragments
randomly oriented-

1.4
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Shale, medium-gray, obscurely bedded; includes 0.1-ft.
bed of bony coal or coaly carbonaceous snale 0.4
ft. below top

1.4

Sandstone, medium-gray, slabby-weathering, massiveappearing, probably thin-Decided, fine-grained (base)
grading upwara to very fine grained (top), subangular, silty, clayey; caroonaceous olant fragments;- includes 1-ft. bed of medium-gray silty
shale about 3 ft. above base; scattered ironstone
concretions up to 0.1 ft. in diameter in middle;
0.5-ft. bed of medium-gray nackly-weatnering silty
shale 1.5 ft. below top-

3.2

Coal and interbeaded shale; coal beds up to 0.7 ft. thick;
shale, medium- to dark-gray, iron-stained, obscurely
to platy-oedded, partly carbonaceous; olant fossils;
O.T-ft. lenticular parting of medium- to 1 ignt-brcwnweathering siltstcne (oyroclastic?); 0.5-ft. Tense
of brownish-gray to medium-gray hard nonlimy ironstone with aDunaant plant fragments 1 ft. below top --

5.

Sandstone, medium-gray, partly iron-stained, slabbyweathering, obscurely thin-bedded, friable, finegrained; becomes very fine grained in upper part;
includes coaly wood fragments in lower part

2.6

Coal, blocky; bony in basal 0.3 ft. and 0.2-ft. bed
1.7 ft. above base; upper 2.2 ft. includes interbedded medium-dark- to dark-gray partly carbonaceous
shale, with plant fragments and coal stringers,
and 4 bony coal beds up to 0.2 ft. thick-

4.1

Sandstone, medium-gray, slabby-weathering, obscurely thinbedded and cross-bedced, massive-appearing, partly
limy, even-texturad, medium- to very fine grained,
subangular, clayey, silty; becomes finer grained
toward top and grades to sandy clayey siltstone in
top 1 ft.; scattered coal fragments; abundant carbonaceous material near middle; includes limy concretions in lower 3 ft.

- 14.2

Shale, medium-dark-gray, olaty- to very thin bedded;
basal 0.6 ft. carbonaceous with bony coal stringers
in upper 0.2 ft.; includes 0.5-ft. coal bed 1.35 ft.
above base; a limy concretionary siltstone with
abundant large plant fragments in upper 0.8 ft.

2.65

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 siltstone with weathering cnaracteristies of shale in
upper 2 ft.

8.

Siltstone, medium-gray, hackly-weathering, massiveappearing to obscurely laminated (mostly laminated in
basal part), very clayey; grades to medium-gray shale
in upper 3 ft.; includes light-brownisn-gray ironstone
nodules up to 0.2 ft. in diameter about 4.5 ft. above
base; 0.6-ft. ironstone zone 0.3 ft. below top

8.6

Sandstone, medium-light-gray, slabby- to massive-weathering,
obscurely thin bedded, fine-grained, silty, clayey;
grades upward to siltstone; lower contact sharp-

4,3

Sandstone, nedium-1ight-gray, liqht-brownish-grayweathering, nun-bedded, prominently festoon crossbedded, friable to moderately indurated, locally
limy, medium-grained, locally coarsely sandy to peobly,
subangular, silty; contains large coal fragments;
includes common light-brown to light-olive-brown clay
grains (volcanic?}; locally forms limy concretionary
bodies up to 3.7 x 15 ft.; forms massive rounded
ledges
--

3.7

Coal; includes 0.1-ft. parting of brownish-black very
carbonaceous shale (almost bone coal) 0.8 ft. above
base; 0.3-ft. parting of brownish-gray siltstone 1.3
ft. above base; 0.3-ft. parting of dark-gray carbonaceous shale 0.35 ft. below top; few bony coal partings up to 0.1 ft. thick

4.7

Shale (IP-72)*, dark-gray to black, platy-bedded, plastic
when wet in upper 0.2 ft.; some plant fragments; includes a 0.1-ft. coal bed 0.3 ft. above base-

0.6

Shale, medium-light- to medium-gray (wet), locally ironstained, hackly-weathering, massive, locally limy,
silty; few plant fragments; includes at top 0.3-ft.
bed of brownish-gray-weatnering noau'iar siltstone
with abundant plant fragments
--

5.7
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Coals blocky, mostly bright; scattered white mediumgrained pyroclasticf?) particles; includes 2
lenticular partings, up to 0.05 ft. thick, of brown
siltstona near middle; upper contact poorly exposed;
lower contact covered
Note:

2.3

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 deposits cover the Beluga Formation
discontinuously for distances as great as j/2 mile.
These deposits nay conceal a fault in the Beluga near
the coal exposure described above, but conclusive
proof is lacking. The coal described below is exposed along the beach near the west line of sec.
36, T. 55., R. 15 W.

Coal, blocky, bright in part; basal 0.15 ft. dark-brownishgray sandy si Its tone (IP-53)* with aounddnt carbonaceous material; includes 0.3-ft. parting of darkgray to black platy-weathering caroonaceous shale
(IP-68)* 1.5 ft. above oase; lenticular partings,
up to 0.1 ft. thick, of medium-brown platy-bedded
very fine grained sandstone 1.4 ft. below top;
upper contact covered by slumpy Pleistocene sediments------ - .-- ---- .- _«.Sandstone, medium-gray, slabby- to blocky-weathering,
obscurely thin-bedded, cross-Decided, very fine to
medium-grained, subangular, silty, clayey; becomes
very fine grained and more silty and clayey in upper
half; locally includes limy concretions up to 3 x 15
ft.
Coal, bony-

--

4.

28.5
-

0.3

Sh-ale, dark-gray to black; abundant carbonaceous wood
fragments-

0.6

Coal, woody; interlaminated with black piaty-weathering fissile carbonaceous shale

0.4

Sandstone, medium-gray, sTabby-weathering, thin-bedded,
cross-bedded, very fine to fine-grained, subangular
to sub rounded, silty, clayey; abundant small carbonaceous plant fragments-

1.5

Shale, medium-gray, platy-bedded; abundant very thin coaly
wood fragments parallel to bedding--

0,8

*Palynological sample

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

-

2.1

Shale, dark-gray, fissile, carbonaceous; lower contact
gradational-

0.2

Coal, mostly blocky; includes few stringers of brown
sandstone up to 0.01 ft. thick

1.8

Shale, dark-gray, fissile, carbonaceous; many plant
fragments; includes near middle a 0.4-ft. bed of
brownish-gray concretionary siltstone with abundant
plant fragments

2.4

Coal, platy at top and base; scattered white mediumgrained pyroclastic(?) particles; includes at 0.6
ft. above base a 0.4-ft. parting of medium-brown
very fine grained pyroclastic sandstone interbedded
with many thin coal stringers-

1.5

Note:

A slump block or channel fill of Pleistocene deposits,
possibly 3CO yd. wide, separates the rocks described above
from those described below and may conceal a fault.

Coal; includes 1-ft. parting of medium-gray to palebrown pyroclastic(?) shale about 0.5 ft. above
base; poorly observed-

about

Sandstone, medium-gray, massive-appearing, mostly finegrained, locally medium-grained and coarse- to very
coarse grained in basal 1 ft., subangular, silty,
clayey; locally forms limy concretions containing
many large woody coal fragments; includes few carbonaceous shale stringers up to 0.1 ft. thick; upper
half becomes medium-gray si abby-weathering massiveappearing siltstone (IP-63
from top 1 ft. of unit)*
with scattered plant fragmentsabout

5.

13.5

Coal, blocky; includes several medium-brown fine-grained
pyroclastic sandstone partings, up to 0.1 ft. thick,
in lower 1.5 ft. and upper 2 ft.; a 0.5-ft. parting
of medium-grained siderite spheroids, altering to
hydrous iron-oxiae, in dark-gray clay matrix at 1.5
ft. above base--

4.5

Claystone, medium-gray, hackly-weathering; obscurely
bedded; scattered plant fragments

0.6
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Siltstone, mediurn-gray, thin-bedded; some carbonaceous
plant fragments; lower contact gradational

1.

Sandstone, medium-gray, slabby-weathering, very thin
bedded, cross-bedded, soft, very fine to fine-grained,
subangular, silty, clayey; includes few carbonaceous
laminations-

2.

Shale, black, fissile, carbonaceous; includes coal
stringers

-

0.4

Shale, mediurn-gray, slabby-weathering, very thin bedded;
abundant plant fragments on bedding planes; lower
contact somewhat graciational--

2.

Coal, mostly bony; forms beds up to 0.5 ft. thick; contains anter grains; includes numerous partings of
. dark-gray to brownish-gray fissile carbonaceous
shale with aoundant woody coas and small plant
fragments; a lenticular bed ^up to 0.7 ft. thick)
of brownish-gray very fine grained very clayey
sandstone with carbonaceous plant fragments near
middle of unit; a 0.6-ft. bed of mediurn-light-gray
hackly-weathering shale with scattered plant fragments near top--

3.

Shale QP-59
from top 0.5 ft. of unit)*, medium-gray
to brown, Dartly iron-stained, hackly-weathering,
obscurely Decided; brown and carbonaceous at top;
lower contact gradational--

0.6

Sandstone, medium-gray, partly iron-stained, slabbyweathering, oDscurely bedded, probably thin bedded,
very fine grained, silty, clayey; no plant fragments
seen-

2.2

Shale, medium-dark- to dark-gray (wet), carbonaceous;
lower contact gradational--

0.3

Shale, medium-gray, locally iron-stained, hacklyweathering, ooscurely bedded, silty, slightly
plastic (wet)

1.

Siltstone, medium-light- to medium-gray (wet), slabbyweathering, obscurely thin-bedded, clayey-

3.

Siltstone, medium-light- to medium-gray (wet), locally
iron-stained, .lackly-weathering, obscurely bedded,
clayey; no carbonaceous fragments seen

1.3
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Sandstone, medium-gray, hackly- to slabby-weathering,
massive-appearing, probably very thin bedded, very
fine to fine-grained, silty, clayey; fe.v carbonaceous
plant fragments; lower contact gradational-

4.

Shale, medium-gray, locally iron-stained (on fractures),
hackly-weathering, obscurely bedded

2.

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

contact gradational--

0.2

Clay, medium-gray, obscurely bedded, plastic; small
randomly oriented carbonaceous plant fragments

0.4

Sandstone, medium-gray (wet), locally iron-stained, poor
slabby-weatnering, mostly soft, fine-grained, subangular; many plant fragments (probably roots);
iron-stained zone in middle contains concretions up
to 0.5 ft. thick

2.

Shale, dark-gray, fissile, carbonaceous; some woody plant
fragments-

0.3

Shale, medium-light- to medium-gray (wet), hackly-weathering, obscurely bedded; some carbonaceous fragments

2.6

Sandstone, medium-gray (wet), partly iron-stained, slabbyweathering, probad 1y thin-bedded, very fine grained,
silty, clayey; some carbonaceous plant fragments;
lower contact sharp-

2.

Shale, black to brownish-gray, laminated, carbonaceous;
includes coal stringers; grades in upper part to
blocky bony coal; lower contact gradational

1.2

Siltstone, medium-gray (wet), blocky-weathering, locally
obscurely laminated, soft, clayey; includes black
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 nonlimy ironstone
concretions up to 0.3 ft. thick--

6.5

Siltstone, nedium-dark-gray, obscurely bedded, conchoidalfracturing, hard, dense, limv, very finely sanoy;
few carbonaceous plant fragments-

1.8

42

Sandstone, medium-gray, obscurely thin-bedded, finegrained, very silty, clayey, locally partly concretionary; interbedded with si its tone and shale;
includes at base 0.1-ft. bed of black bony carbonaceous shale overlain by 2-ft. bed of medium-gray
silty shale; poorly observed--

12.

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

3.7

Shale, medium- to rnedium-dark-gray (wet), silty; carbonaceous in upper part

1.5

Si 1tstone, medium-gray, slabby-weathering, massive, finely
sanay, clayey; abundant small carbonacecu-s fragments
in lower 1 ft.--

4.2

Coal, blocky; includes several stringers of medium-brown
pyroc lastic si Its tone; laterally unir changes to
medium-dark-gray snale 1.3 ft. thick- -

0.7

Shale, dark-gray, carbonaceous; includes bony coal stringers
in lower part

0.3

Sandstone, medium-gray, slabby-weathering, massiveappearing, very fine to fine-grained, subangular,
silty, clayey; Includes 1-ft. bed of medium-gray
silty shale at base; scattered coal stringers and
0.3-ft. coal lense at 1.5 ft. below top; locally
this unit becomes medium-light-gray fine- to coarsegrained subangular silty sandstone, at least 8 ft.
thick, and fills a channel cut in the underlying
units
"

3.9

Coal, blocky, bony in basal 0.2 ft.; some amber blebs;
cut by channeling locally-

1.7

Sandstone, medium-gray, slabby-weathering, irregular
platy- to thin-bedded, locally cross-bedded, very
fine to fine-grained, silty, clayey; grades upward
to si Itstone in uocer 2 ft.; includes 0.2-0.3-ft.
bed of medium-dark-gray claystone at too; large
randomly oriented coal fragments; lower contact
gradational

4.6

43

Shale, medium-dark-gray to black, slabby-weathering,
very thin bedded; includes carbonaceous fragments
and many thin coal stringers at base; becomes black
and carbonaceous near middle; lower contact uneven
and wavy

3.

Coal, blocky; includes dark-gray carbonaceous shale partings 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 silts tone with many
coal fragments at 2.6 ft. above base-

4.5

Siltstone and interbedded sandstone; si Itstone, mediumlight- to medium-gray (wet), slabby-weathering,
laminated to very thin bedded, cross-bedded (very
small scale), clayey; small carbonaceous plant
fragments; sandstone, medium-gray {wet), slabbyweathering, laminated to very tnin bedced, crossbedded, very fine grained, silty; includes interbeds of medium-gray silty shale; numerous coal
stringers in lower 1 ft.; scattered ironstone concretions UD to 0.3 x 0.5 ft. near middle and upper
1 ft.
-

7.5

Coal; includes at base 1.25-ft. blocky coal bed with
common bleos of amber; at least 4 partings of
medium-dark-gray thin-bedded shale UD to 0.6 ft.
thick (mostly in upper part); lenses and cartings
of medium-brown ooscurely bedded very silty claystone
with numerous randomly oriented coal fragments at
1.25 ft. above base

5.

Sandstone, medium-light- to medium-gray (wet), slabbyweathering, massive-appearing, probaDly very thin
bedded, obscurely thin-bedded near top, fine- to
very fine grained, subangular, silty, clayey; includes few large contorted lense-shaced coaly
fragments; shaie stringers 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

4.7

Shale, medium- to medium-dark-gray (wet), massive, silty;
includes 0.5-ft. bed of medium-gray hard noncalcareous
siltstone with abuncant small carbonaceous fragments
at 0.9 ft. below too; coal stringers and dark-gray
platy carbonaceous partings in upper 0.9 ft.--

3.2

44

Coal, blocky; includes pale-brown to medium-dark-gray
lenticular snale parting, up to C.5 ft. thick, of
pyroclastic origin at 0.9 ft. above base; darkgray shale parting 0.2 ft. thick at 0.1 ft. below
top

1.8

Shale, medium-gray, slabby-weathering, obscurely thin
bedded, uneven fracturing, silty; very silty in upper
part; grades at top to 0.7-ft. bed of brownish-gray
plastic (when wet) clays tone (IP-41)* with many
carbonaceous fragments-

9.

Claystone, medium-gray, hackly-weathering, obscurely
bedded, plastic (when wet), silty-

1.

Sandstone, medium-gray, slabby-weatherinq, massive to
thin-bedded, tight, compact, soft, fine-grained,
subangular to angular, silty, clayey; grades upward
to sandy si Its tone (thin bedded in upper part);
locally includes limy concretionary bodies UD to
5 x 15 ft.
i
Note: Northwest of the sandstone described [above, a slide
area about 100-150 yards wide shows mudh distorted
and slumpy Beluga rocks. A fault may be concealed
in this area, but- no definite evidence Was found.
Coal, weathered, bony; includes a few thin partings of
gray shale; locally overlain by Pleistocene depositsSiltstone, medium-gray (wet), massive-appearing, clayey;
interbedded with shale; few carbonaceous laminations;
few coal beds up to 0.1 ft. thick in lower 3 ft.
Coal, mostly bony; poorly observed
Sandstone, medium-light-gray (wet), massive, soft, friable,
fine-grained, subangular, clayey in top 1 ft.; no
plant fragments; includes thin interbeds of mediumgray soft very clayey siltstone-

14.5

1.

11.5
3.

32.

Shale, mediurn-arav, blocky-weathering, massive, very
silty - -

3.8

Coal, blocky, oartly bony

1.

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

0.3
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Coal, blocky

0.6

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

0.7

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

1.7

Claystone (IP-35)*, medium-gray, hackly- to uneven-weathering, obscurely bedded, silty; small carbonaceous fragments; includes 0.2-ft. bony coal bed near middle-

1.4

Coal, blocky

2.

Siltstone, medium-gray to light-greenish-gray, hacklyto slabby-weathering, thin-bedded, soft, Light, very
clayey; upper 3 ft. induces large randomly oriented
plant fragments; partly covered
-

20.

Siltstone and interbedded sandstone; Siltstone, mediumgray, hackly- to slabby-weathering, obscurely thinbedded, tight, compact, clayey; sandstone, mediurngray, hackly- to slabby-weathering, obscurely thinbedded, tight, compact, fine-grained, silty; unit
contains few carbonaceous fragments; upper 1-2 ft.
locally concretionary; lower contact sharp and
wavy

20.

Coal, blocky; few amber blebs; includes 0.2-ft. brownishgray shale parting (IP-32)* with many carbonaceous
fragments at 0.7 ft. above base; light-brown pyroclastic clayey sandstone with many carbonaceous
plant fragments in several thin partings and lenses
up to 0.2 ft. thick; several thin black carbonaceous
shale partings; partings become more common in upper
1 ft.; lower contact sharp-

3.5

Sandstone, medium-gray, locally light-brownish-gray,
slabby-weathering, obscurely oedded, tight, fineto very fine grained, subangular, silty, clayey;
includes randomly oriented thin coal stringers and
fragments; lower contact sharp-

2.2

Coal, blocky; blebs of amber; includes few light-brown
pyroclastic partings, up to 0.05 ft. thick, becoming more numerous in top 0.5 ft.; lower contact
sharp

2.
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Shale, medium-gray, hackly- to uneven-weathering, massive,
silty; some ccalified plant fragments; locally becomes brownish-gray claystone with common plant fragments
Note:

6.

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 inaccessible and covered by Pleistocene sediments;
poorly observed-estimated

10.

Shale, medium-dark-gray, blocky-weathering, massive, very
silty; includes 2 black carbonaceous shale beds
(locally becoming done coal), up to 0.5 ft. thick,
at top and base of unit; poorly observed-- estimated

6.

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

15.

Sandstone, medium-light-gray, prominately cross-bedded,
soft, very friable to well indurated, locally partly
limy, fine- to medium-grained (some coarse grains),
subangular to subrounded; includes scattered pebbleconglomerate lenses, up to 0.1 ft. thick, in bottoms
of festoon cross-bed sets; limy 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 well
rounded cobbles (up to 0.4 ft. in diameter) and lenses,
up to 0.3 ft. thick, of medium-gray locally ironstained obscurely bedded shale with carbonaceous
stringers and a few pebbles; lower contact disconformable

47.5

Coal, common bleos of'amber; includes 0.25-ft. bed of
medium-dark-gray caroonaceous sandy siltstone at
1.7 ft. above the base; some thin partings of brown
pyroclastic material

47

3.1

Sandstone, medium-gray, blocky-weathering, obscurely
thin- to platy-bedded, very fine grained, subangular,
silty, clayey; incluaes 0.5-ft. beds of shale at oase
and top; at 0.8 ft. above base a 0.5-ft. coal lense
underlain by a thin bed of clays tone (IP-21)*

4.4

Coal, mostly bony; some bright streaks; includes 0.05ft. parting of brownish-gray si Its tone at 0.15 ft.
above base

0.6

Shale, medium-dark-gray, hackly-weathering, obscurely
bedded, silty; sore plant f ragments; lower contact
gradational

1.

Sandstone, medium-gray, slabby-weatherinq, obscurely thinbedded, ;Tassi ve-apoearing, cross-bedded, soft, partly
slightly limy, fine- to very fine grained, silty,
clayey, very "dirty"; includes "wisps" of carbonaceous
material; grades ucward to sandy silty shale; lower
contact gradational

10.7

Shale, medium-dark-gray, obscurely bedded, silty; no plant
fragments

0.4

Si Itstone, medium-gray, obscurely bedded, very limy;
abundant carbonaceous plant fragments; forms single
bed; lower contact sharp-

1.1

Shale, medium-dark-gray, carbonaceous-

0.2

Coal, bony

0.6

Shale, medium-dark-gray, obscurely bedded; some carbonaceous fragments

0.6

Coal, mostly oony; few amber blebs; includes 0.2-ft.
parting of fine-grained silty carbonaceous sandstone

2.7

Sandstone, medium-gray, obscurely thin-bedded, soft to well
indurated, locally partly limy, very fine to coarsegrained, subangular to subrounded; locally forms limy
concretions up to 5 x 20 ft.; lower 2 ft. grades to
very silty shale with plant fragments-

9.5

Shale, medium-dark-gray, carbonaceous, partly very clayey;
includes 0.1 -ft. iroure coal bed at jise and brown
pyroclastic lenses up to 0.2 ft. thick; unit probaoly
becomes more coaly laterally -

1.8
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Sandstone, medium-gray, massive, soft, fine- to mediumgrained, subangular, silty, clayey; leaf impressions
in part; includes medium-gray shale lenses, up to
1 ft. thick, with minor amounts of coal; upper 2.5
ft. fine grained, more silty, clayey, and poorly
laminated

10.5

Shale, dark-gray, platy- to thin-bedded, slightly silty;
abundant carbonaceous plant fragments; includes 0.1ft. coal bed at base; coal stringers at top--

1.

Sandstone, medium-gray, blocky-weathering, laminated,
cross-beaded, massive-appearing, soft, tight, very
fine to fine-grained, subangular, silty, clayey

2.8

Shale, medium-dark-gray, massive, silty; carbonaceous
plant fragments and grains of amoer

1.7

Coal; includes clays tone parting, 0.05 ft. thick at 0.5
ft. above base; very thin brown partings of possible
pyroclastic origin in upper 0.5 ft.----

3.

Claystone, medium-gray, hackly-weathering, obscurely
bedded, siity; some carbonaceous plant fragments-

0.9

Sandstone, medium-gray, slabby-weathering, massive-appearing, locally indistinctly cross-beaded, poorly indurated, fine- to very fine grained, subangular,
silty, clayey; becomes more silty and finer grained
in upper half; includes carbonaceous laminations in
lower 1 ft.

3.

Shale, medium-gray, partly iron-stained, obscurely bedded,
silty; carbonaceous plant fragments

1.4

Coal, common amber blebs; medium-brown lenses of pyroclastic origin, up to 0.05 ft. thick, in upper
0.5 ft.

1.5

Shale, medium-dark-gray, locally iron-stainad, loose
shard-like weathering, lenticular; some carbonaceous
plant fracments; includes discontinuous coal bed,
0.05 ft. thicK, at base

0.2-0.5

Shale (IP-6)*, rec'ium- to dark-gray, blacky-weathering,
obscurely bedded, silty; many ranaomly oriented very
thin carbonaceous stringers, coal stringers, and coal
films; lower contact gradational

1.6
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Sandstone, medium-light-gray, obscurely cross-bedded,
coarse- to fine-grained, subangular to subrounded,
silty, clayey; becomes finer grained toward top
Note:

1.5

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

Sandstone, r?edium-l iqht-gray, slightly iron-stained,
slabby-weatnering, massive to locally very thinly
cross-bedded, fine- to medium-grained, subangular
to subrounded, silty; becomes very fine grained
and silty at top; includes scattered coal lenses;
overlain by inaccessable coal bed-

13.

Shale, brownish-gray, blocky-weathering, obscurely bedded,
silty; some carbonaceous plant fragments

0.4

Shale, medium- to dark-gray, fissile to platy-bedded;
carbonaceous plant fragments -

1.

Coal, platy, bony-

0.3

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

0.4

Sandstone, .rediurn-1 ient-gray, slabby-weathering, massive
to locally faintly cross-bedded, soft, fine- to
medium-grained (few srrall lenses of coarse grains),
silty; includes coal lenses, up to 0.1 ft. thick,
in shaly zone 2-3 ft. above base; lower contact
sharp

10.5

Shale (IP-2)*, medium-light-gray to slightly brownish-gray,
obscurely bedded, soft, slightly silty; includes
0.1-ft. bed of black carbonaceous shale (IP-2)*
with very thin stringers and films of coal at base;
locally forms limy concretions that contain plant
remains; unit includes carbonaceous plant fragments

0.5-0.9

Coal, blocky, weathered; no partings-

3.

Siltstone (IP-1)*, medium-gray to brownish-gray, massive,
soft, very finely sandy, clayey; few small plant
fragments; lower contact covered-

2.

Bottom of measured section at base of sea cliff on soutneast side of fault zone (about 200-300 yards wiae).
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Measured section lb
Location: Hillside and sea-cliff exposures below Bluff Point 2, near
center NE 1/4 sec. 15. I. c S., R. 14 W., generally northwestward
to mouth of Diamond Creek, SW corner 5E 1/4 NW 1/4 sec. 8, T. 6 S.,
R. 14 W., Seldovia C-5 quadrangle. This measured section includes
localities 83-90, and lies near locality 1Q7, of Barnes and Cobb
(1959, pi. 18).
Feet
Pleistocene gravel
Unconformity
Tertiary rocks

Kenai Group, Seluga Formation (upper part)

Sandstone, medium-gray, iron-stained in part, obscurely
bedded, friable, fine-grained, subarrjular, silty;
includes 3 interbecis, 0.1 ft. thick, of medium-gray
sandy si Its tone in lower 2 ft.-7

3.5+

Si Itstone, medium-gray, obscurely bedded, sandy, clayey;
some carbonaceous plant fragments; includes irregular
dikes and masses of interconnected sandstone similar
to overlying unit

1.7

Sandstone, medium-gray, iron-stained, slabby-weathering,
obscurely bedded, friaole. fine-grained, subangular;
poor cliff former

3.5

Siltstone, medium-gray, cleanly iron-stained, weathered,
obscurely bedded, clayey; many plant fragments; includes limy siltstone concretions UD to 0.4 ft.
thick

0.5

Coal, blocky, weathered-

1.4

Siltstone, medium-gray, brov/nish-gray (upper 0.3 ft.),
iron-stained, hackly-feathering, coscurely bedded,
clayey; includes O.C5-ft. Ded cf dark-cray very
carbonaceous snale abo 1 .r, 0,5 ft. above base; ironstone nodules UD to 0.2 rt. thick at. 10 ft. above
base; inter"! ami nations of siltstcre and very fine
grained sandstone at 10-"uft. above oase and coal
stringers 0.05 f-. :n;:k at 11 ft. above base
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15.6

Sandstone, medium-light-gray, iron-stained, obscurely bedded,
very fine grained, subangular to subrounded, clayey;
contact fairly sharp
Siltstone, medium-gray, partly iron-stained, hackly-weathering, very clayey; carbonaceous plant fragments; includes
thin interbeds of medium-gray silty snale; ironstone
nodules up to 0.2 ft. thick at 2 and 9 ft. above
base

1.1

12.

Sandstone, medium-gray (wet), sTabby-weathering, obscurely
bedded, very friable, very fine grained, subangular
to subrounded, slightly silty

2.7

Ironstone, medium-gray, nodularf?); many plant fragments

0.5

Siltstcne, medium-gray, locally very iron-stained, hacklyweathering, obscurely beaded, clayey; carbonaceous
plant fragments; lower contact sharp

4.8

Sandstone, medium-gray, slightly iron-stained, slabby- to
massive-weathering, very friable, fine- to mediumgrained, subangular to subrounded; lower contact
sharp

4.

Sandstone, medium-gray to olive-gray, blocky- to platyweathering, hara, very fine grained, subangular to
subrounded, very silty, clayey; abundant plant fragments; lower contact sharp

0.65

Sandstone, medium-light-gray, partly very iron-stained,
thin-bedded, prominently cross-bedded (bedding appears
contorted in upcer half), friable, medium-grained (basal
part) becoming finer grained upward, subangular to subrounded; locally includes concretionary sandstone bodies
up to 2 ft. thick near middle
Coal, blocky; bony at base and top

-

20.3
0.5

Sandstone, medium-gray, bluish-gray slabby-weathering,
probably very thin bedded, c-ven-textured, very fine
to fine-grained, subangui-ar to subrounded, very clayey;
some carbonaceous plant fragments---

8.9

Shale, dark-gray; abundant olant fragments; includes large
coalified logs at top -

0.4
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Coal, weathered; includes some bony coal partings; locally
appears to have one lenticular parting above middle
(not accessable)

4.25

Siltstone, medium-gray, partly iron-stained, platy- to
hackly-weathering, obscurely bedded, hard, clayey;
carbonaceous plant fragments; includes ironstone
nodules up to 1 ft. thick abcut 3 ft. below top;
lower contact gradational

5.

Sandstone, medium-gray, slabby- to hackly-weathering, laminated to very thin bedded, partly friable, very fine
to coarse-grained, subangular to sub rounded, clayey;
very fine grained and very clayey in upper half; includes coal stringers and carbonaceous laminations
in lower 0.2 ft.; lower contact sharp-Siltstone, medium-gray, platy- to hackly-weathering, poor
platy- to very thin bedded, clayey; many carbonaceous
plant fragments; lower contact fairly sharp-

2.7

Sandstone, medium-gray, sTabby-weathering, Tostly thinbedded, very fine to fine-grained, subangular to subrounded, clayey; includes near middle few thin beds of
medium-gray Siltstone with carbonaceous plant fragments; lower contact sharp-

4.

Siltstone, medium-gray, partly iron-stained, platy- to hacklyweathering, poor platy-bedded, clayey; carbonaceous
plant fragments--

2.

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

0.5

Coal, mostly blocky, weathered; probably bony at top and
base; no partings

1.3

Shale (IP-206)*, medium-gray, obscurely bedded, silty; many
randomly oriented carbonaceous plant fragments; few
thin coal stringers near middle and top; includes
lenticular bed (0.05 ft. thick) of medium-gray very
fine grained sandstone and 0.1-ft. bed of dark-gray
carbonaceous shale at top-

1.
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Sandstone, medium-gray, very iron-stained (lower 1 ft.),
slabby-, platy-, and hackly-weathering, locally cliffforming, obscurely very tnin to thin-bedded, crossbedded, friable, medium- to coarse-grained (lower 1
ft.) grading ucwara to very fine to fine-grained
(upper 6.7 ft.), subangular to suorounded, silty,
clayey; becomes more silty and clayey upward; includes O.C5-ft. bed of sandy si Its tone 2,5 ft. aoove
base; interbeds of medium-gray si Its tone in upcer 5.7
ft.; few ironstone nodules (0.3 ft. thick) at 0.3 ft.
below top; lower contact sharp and uneven-

14.7

Si Itstone, medium-gray, platy- to blocky-weathering,
poor platy-bedded, very fir,ely sandy, clayey; many
randomly oriented plant fragments; prcDaoly cut out
by overlying sandstone locally; lower contact sharp

0.3

Sandstone, medium-gray, hackly- to blocky-weathering,
obscurely very thin to thin-bedded, very fine grained,
'
subangular to subrounded, mostly micaceous and very
clayey; mostly abundant randomly oriented plant fragi
ments
i
Shale, medium-gray, slightly iron-stained, hackly- to
;
platy-weathering, silty; few carbonaceous plant
s
-fragments; includes ironstone concretions at about 5
!
ft. above base; lower contact gradational--

11.3

Sandstone, medium-gray, laminated, friable, very fine
grained, suoangular to subrounded; carbonaceous plant
fragments; lower contact gradational--

3.

2.3

Silts tone, medium-gray, platy-bedded, clayey; few carbonaceous plant fragments; lower contact gradational-Siltstone, medium-gray, platy-weathering, thin-bedded, clayey,
sandy; inter!aminated with medium-light-gray very fine
grained clayey sandstone; carbonaceous plant fragments;
lower contact sharp--
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4

Sandstone, medium-gray, medium-light-gray-weathering,
cliff-forming, slabby-weatnering (upper pare), very
thin to thin-beaded, prominently cross-bedaed (sets
1-3 ft. thick), friable, fine- to coarse-grained
(lower part) grading ucward to very fine grained
(upper 4.6 ft.}, suSangular to suorounded; few large
coal ified wood fragments; includes thin (UD to 0.1
ft.) iron-stained clayey si Its tone beds or lenses at
about 10 ft. above base, locally concretionary at 10
ft. above base; lower contact sharp and possibly
disconformable--

15.6

Shale, medium-gray to medium-brown, hackly-weathering,
very silty, very finely sandy; aoundant caroonacecus
plant fragments; coal stringers at base and too; includes in upper part nard limy siltstone concretions
with abundant small plant fragments---

4.6

Sandstone, nediun-gray, partly iron-stained, poor platy-weathering, very thin beddsd, partly laminated, cross-beaded,
very fine grained, clayey; lower contact sharp
4.2
Shale, dark-gray, fissile to platy-bedded, very carbonaceous; abundant plant fragments; lower contact
gradaticnal--

0,8

Siltstone, medium-gray, nackly-weathering, obscurely bedded,
partly laminated :o very thin bedded, clayey; abundant
carbonaceous plant fragments except in upper 2. ft.;
lower contact gradational-

3.

Siltstone, medium- to light-gray, platy-weathering, laminated,
clayey; carbonaceous olant fragments; lower contact
gradational

2.7

Sandstone, medium-gray, iron-stained, probably thin-bedded
and cross-bedc'ed, friable, even-textured, very fine
grained, subangular to subrounded; includes laminations
of carbonaceous very fine grained sandstone in upper
1 ft.; lower contact snarp and uneven (possibly a
disconformi ty) --

3.8

Shale, brownish-gray, olaty- to uneven-weathering; abundant
plant fragments; locally contains ironstone nodules

0.5

Coal, bony

0.7

Shale, black, platy-bedded, carbonaceous; many coal
stringers-----

0.3
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Siltstone, medium-gray, hackly-weathering, obscurely
laminated, clayey; carbonaceous plant fragments; upper
part appears concretionary; lower contact gradational

2.2

Shale, dark-brownish-gray, fissile to platy-bedded,
carbonaceous; abundant plant fragments-

0.4

Coal, blocky- to platy-weathering; abundant soft plant
fragments

-

0.3

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

0.5

Sandstone, medium-gray, very fine grained, subangular to
subrounded; abundant carbonaceous fragments; thinly
interbedded and laminated with medium-gray si Its tone

1.2

Shale, medium-gray, slightly iron-stained, hackly-weathering; carbonaceous plant fragments; lower contact
gradational

2.

Siltstone, medium-gray, iron-stained, hackly-weathering,
obscurely bedded, clayey, finely sandy; carbonaceous
plant fragments and leaf impressions--

3.8

Sandstone, medium-gray, slabby- to platy-weathering, thinbedded, friable, very fine grained, subangular to
subrounded, clayey; many coalified logs--

3.5

Sandstone, medium-gray, iron-stained, uneven-weathering,
tough, very fine grained, subangular to sub rounded,
clayey; abundant carbonaceous plant fragments; many
coalified logs

2.3

Coal; goodwood texture

0.1
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Sandstone, medium-gray, iron-stained (especially in lower
part), cliff-forming, very thin to thin-bedded, prominently cross-bedded (sets aoout 1 ft. thick), mediumgrained (basal part) grading upward to dominant!y finegrained (upper 35 ft.), suoangular to suorounded; basal
part may induce coarse grains and pebbles locally;
includes thin beds (0.1 ft.) of clayey iron-rich
carbonaceous sandstone; scattered woody coal fragments; at about 13 ft. above base lense (0.2 x 2 ft.)
of iron-replaced wood(?) material; at 26 ft. aDove
base one small sub rounded cobble of hard metamorDhic(?)
rock; gray shale pebbles about 35 ft. above base;
at 42.5-43.5 ft. above base 2 beds (0.2 ft. thick) of
medium-gray very silty shale with aoundant large coaly
plant -fragments; upper 1 ft. includes large flattened
coalified logs; lower contact sharp and disconformable

50.

Shale, medium-gray, iron-stained; may include ironstone
concretions; locally cut out by overlying sandstone;
not accessable-estimated

1.

Coal, blocky; no partings

1.05

Sandstone and interbedded siltstone; sandstone, mediumgray, fine-grained, subangular to SUDrounded, clayey;
limy (lower 0.5 ft.); many carbonaceous laminations;
forms beds up to 0.5 ft. thick; siltstone, mediumgray, hackly- to olaty-weathering, thin-bedded; some
plant fragments; includes few interbeds of mediumgray iron-stained very silty shale

!
;
;

5.

Coal; intarbedded with dark-brownish-gray carbonaceous
shale

0.25

Siltstone, medium-gray, partly iron-stained, slabby- to
hackly-weathering, coscurely bedded, clayey; some
plant fragments; icwer contact gradational--

1.1

Sandstone, medium-gray, slabby-weatnerincj, obscurely bedded,
friable, fine- to niadi urn-grained, ciayey, slightly
silty; becomes very fine grained at top; includes few
sandy siltstone oeds and coal fragments in upper half;
lower contact snarp--

2.2

Shale, medium-gray, ocscurely bedded; includes thin coal
stringers at 0.5 ft. and 0.7 ft. below top

1.7

1'
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Shale, dark-brownish-gray to black, very carbonaceous,

hard

-

0.5

Sandstone, dark-brownish-gray, very fine to fine-grained,
subanguiar to sub rounded, very carbonaceous--

"C.I

Siltstone, dark-brownish-gray, obscurely platy-bedded,
hard, sandy, clayey, very caroonaceous

0.3

Sandstone, medium-gray, partly iron-stained, thin-siabbyweathe ring, ooscurely bedded, very friable, finegrained, subanguiar 10 subrouncecl; many carbonaceous
laminations ana tr.in coal stringers in upper 0.1-0.2
ft.; lower contact snarp

2.5

Siltstone, meaiurn-gray, light-gray-hackly-weathering, obscurely bedded, very finely sandy (lower part), clayey;
some carbonaceous slant fragments; includes in uoper
0.6 ft. irregular stringers and thin lenses of very
fine grained sandstone and many randomly oriented
plant fragments; lower contact gracational-

3.7

Sandstone, medium-gray, slabby-weathering, obscurely bedded,
soft, friable, fine-grained, subanguiar to subroundea,
slightly silty, becomes very fine grained at top;
lower contact sharp

1.3

Shale, medium-gray, hackly-weathering, obscurely bedded;
some carbonaceous plant fragments

2.9

Coal, bony; interbedded dark-gray carbonaceous shale

0.2

Siltstone, medium-gray, hackly- to slabby-weathering, obscurely bedded, clayey; carbonaceous olant fragments
in upper half; lower half includes approximately 1
ft. of medium-gray very fine grained clayey sanas tone;
0.2-ft. bed of dark-brownish-gray fissile to platybedded carbonaceous shale with abundant plant fragments about 1.4 ft. below top-

4.

Shale, medium-dark-gray, piaty-weathering, poorly fissile,
carbonaceous; coal stringers

0.2

Coal, blocky, weathered -

0.3

Siltstone, medium-11 ent-qray, hacKiy- to slabby-weathering,
obscurely bedciea, rard, very finely sandy, clayey;
small carbonaceous olant fragments in upper 0.2 ft.;
lower contact gradational-58

-

2.8

Shale, medium-gray, hackly-weathering, obscurely bedded;
lower contact probably gradational-

2.7

Sandstone, medium-gray, slabby-weathering, obscurely bedded,
very fine grained, subangular to subrounaed, silty,
mostly very clayey; lower contact sharp

2.

Siltstone, iredium-gray, hackly-weathering, mostly obscurely
bedded, partly laminated to very thin bedded, clayey;
some small-scale cross bedding: includes few beds of
medium-g>*ay very fine grained sandstone 1-2 ft. thick
near middle --

10.

Coal and interbedded dark-gray carbonaceous shale; carbonaceous plant fragments on bedding planes; lower
contact sharp

0.2

Sandstone, Tedium-gray, obscurely bedded, friable, finegrained, subangular to subrounded, silty, clayey;
lower contact sharp

1.1

Si Its tone, medium-gray, hackly- to slabby-weathering,
obscurely very thin to thick-bedded, clayey; interbedded with very fine grained clayey sandstone; unit
about three-fourths sil tstone-

4.7

Shale, medium-grav, obscurely bedded; includes at top
0.05 ft. coai

2.4

Coal, blocky, partly bony

-

0.5

Shale, medium-gray; abundant carbonaceous olant fragments and coaly stringers at base; lower contact
sharp and slightly irregular

0.4

Sandstone. .Tedium-gray, poorly very thin bedded, locally
limy and hard, very fine to fine-grained, subangular
to subrounded; abundant carbonaceous plant fragments
in top 0.1 ft.; locally forms resistant ledge; lower
contact sharp--

2.4

Shale, medium-gray, obscurely beddad, very silty (basal part);
some carbonaceous olant fragments; includes 0.1-ft. bed
of coal and dark-gray carbonaceous shale at 1.6 ft.
above base; 0.2- f t, bed of dark-g^v/ carbonaceous shale
and coal stringers 2.2 ft. below too; 0.5-ft. bed of
medium-gray partly iron-stained very fine to fine-grained
sandstone 0.3 ft. below top; lower contact gradational---

4.1
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Sandstone, medium-gray, slabby-weathering, partly laminated to thin-becicea, fine-grained, sub-angular to
subrounded; becomes very fine grained and clayey in
upper 1 ft.; few carbonaceous clant fragments in
upper part; lower contact sharp

3.5

Siltstone, medium-gray, partly iron-stained,
ing, very thin to tttin-bedc'ea; sandy in
clayey; carbonaceous plant fragments on
in lower part; Includes 0.05-ft. bed of
carbonaceous siltstone at 0.6 ft. above
exposed ---

4.2

piaty-weatherlower part,
bedding planes
dark-gray very
base; poorly
--

Coal, blocky

0.7

Siltstone, dark-orcwn.ish-gray, very thin bedded, laminated,
clayey; abundant small caroonaceous plant fragments;
lower contact gradational
~

0.5

Sandstone, medium-gray, thin-siabby-weathering, very fine
grained, suoangular to subrounded, silty, clayey

1.5

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

0.2

Shale, medium-gray, slabby- to hackly-weathering, probably very tr.'in bedded, very silty; includes 1 pebble
near middle-----

4.8

Shale, carbonaceous; includes some bony coal

0.4

Siltstone, medium-gray, slabby-weathering, obscurely
bedded, sanay, clayey; no carbonaceous plant fragments seen; lower contact gradational--

1.3

Sandstone, medium-gray, mostly tnin-slabby-weathering,
friable, soft, very ^ine grained, subangular to SUDrounded, clayey in lower part; lower contact probably gradational-

5.6

Shale, medium-gray, hackly-weathering; small carbonaceous
plant fragments
---

1.

Coal, Cooper bed, blocky, no partings--

2.4

Shale (IP-133)*, ^ediun-gray, hackly-weathering, platybedded; ironstone nodules about 0.2 ft. thick at 0.2
ft. above base----_.

] t5
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Coal, blocky, mostly dull; much woody texture on bedding
pi anas

0.5

Shale (IP-183)*, medium-gray, hackly-weathering, platybedded; few carbonaceous olant fragments; includes
near mi adIs 2 beds of dark-gray to black carbonaceous
shale (0.1 ft. thick) witn coal stringsrs in lower
bed

1.8

Coal, blocky

0.5

Shale, medium-gray; poorly observed-

0.1

Covered interval

30.

Shale, medium-gray, slightly iron-stained, hackly-weathering, obscurely bedded; no plant fragments seen; includes abundant ironstone nodules about 0.5-ft. thick
at 1.5 ft. aoove base; 1.5-ft. bed of si Its tone 3.5
ft. above base

9.6

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

0.4

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

0.7

Sandstone, medium-gray, commonly iron-stained, thin-bedded,
prominently cross-bedded (sets about 2 ft. thick);
bedding locally contorted (load structures), friable,
mostly medium-grained, subangular to sub rounded, silty;
basal 1 ft. coarse grained; locally includes pebbleconglomerate beds up to 1 ft. thick; large coaly wood
fragments up to 1 ft. long; some clays tone clasts
(0.7 x 0.2 ft.); interlaminations of carbonaceous
material in beds up to 0.1 ft. thick; becomes less
cross-bedded and finer grained 8 ft. above base;
locally limy and concretionary in a 2-ft. zone 18 ft.
above base; lower contact snarp and wavy--

34.

Siltstone, medium-gray, iron-stained (on joints), mediumlight-gray-hack !y- to slaty-weathering, obscurely
bedded, hard, tougn, slightly limy, clayey; abundant
plant fragments; includes medium-gray ironstone concretions UD to 0.5 ft. thick witn abundant plant fragments; um't locally cut out by overlying sandstone

2.2

Coal, blocky-

0.3

*Palynological sample

61

Shale, medium-gray, mostly hackly-weathering, slabby-weathering (upper 1 ft.), probably platy-becaea (obscure); no
plant fragments seen; Includes nun.erous ironstone
concretions up co 0.5 ft. thick in a 2-ft. zone 1.5
ft. above base-~

7.8

Coal, bony; includes medium-gray poorly platy-bedded carbonaceous shale with abundant plant fragments--

0.8

Claystone (IP-180)*, medium-gray, slight green tint, hacklyto poorly conchoidal-weathering, obscurely bedded;
scattered plant fragments -

1.2

Coal, bony, platy-weathering; lower contact sharp--

0.6

-

Shale (IP-179)*, medium-gray, hackly-weathering, obscurely platy-bedded, silty; few carbonaceous
plant fragments; includes a 0.2-ft. bed of mediumgray fine-grained sandstone wrch scattered plant
fragments at 5.5 ft. above base; 2-ft. bed of mediumgray very fine grained sandstone at 2 ft. below too;
lower contact snarp-Sandstone, medium-gray, i^on-stained, slabby-weathering,
friable, fine-grained, subangular to subrounded, slightly
silty; rhythmically interbedded with si Its tone beds UD
to 0.05 ft. thick about 0.4 ft. apart
Sandstone, medium-gray, locally very iron-stained, slabbyweatnering, prominently cross-bedded (sets about 3
ft. thick), medium-grained, subangular to subrounded;
clayey ironstone nodules 0.3 ft. thicK at 3 ft. above
base; includes at 2 ft. below top a 2-ft. zone containing angular clays tone clasts (up to 0.3 ft. long)
with leaf impressions; upper 2 ft. includes laminations
of iron-rich clay and carbonaceous material; top marked
by 0.5-ft. bed of slaty-bedded hard limy sandstone
with abundant laminations of carbonaceous plant
material; lower contact gradaticnal

11.8

3.9

12.3

Sandstone, medium-gray, thin-bedded, very fine to finegrained, subangular to subrouncea; intarbedded with sene
sandstone similar to below; includes at about 1 ft. Delow
top a 0.5-ft. bed of sandstone contain ing small ironstone concretions and overlain by a C.05-ft. coal stringer;
lower contact sharp8.4
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Sandstone, medium-gray (wet), poor-siabby-weathering, very
thin bedded, very fine grained, subangular to subrounded, very silty; plant fragments on bedding
planes and large leaf impressions near base
--

3.6

Sandstone, medium-gray, locally ledge-forming, hard, limy,
very fine grained, subangular to subrounced, very
silty* concretionary; abundant small carbonaceous
plant fragments

0.7

Sandstone, medium-gray, locally very iron-stained, cliffforming, very thin to thin-bedded, prominently crossbedded (sets up tc 3 ft. thick), very friable, fineto medium-grained, subanqular to subrounded; includes
at base round pebbles ana ccboles of crystalline rocks
up to 0.2 ft. in diameter; lenses of limy sandstone,
up to 0.8 ft. thick, with abundant carbonaceous plant
fragments, coal stringers, and scattered ironstone
pebbles; lower contact s :".arp. Sandstone dikes from
this unit extend upward into the overlying 0.7-ft.
and 3.6-ft. sandstone unitsr

19.5

Si Itstone, medium-gray, siabby-weathering, laminated to
very thin bedded, clayey; abundant carbonaceous plant
fragments on bedding surfaces; includes many laminations of very fine grained sandstone; a 0.5-ft. bed
of medium-gray friable sandstone at 0.8 ft. below top;
lower contact sharp--

2.9

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

0.8

Shale, medium-gray to dark-brownish-gray at base, ironstained, hackly-weathering, ooor platy-bedded; few
carbonaceous plant fragments; includes an 0.8-ft. bed
of medium-gray very thin bedded sandstone at 3 ft.
below top; this unit wedged out to the immediate northwest by a massive sandstone-

6.3

Coal, mostly blocky, poorly observed; includes near middle
at least 2 snale partings about 0.3 ft. tnick and 0.5
ft. apart; shale weathers iredium lignt gray and contains abundant carbonaceous plant fragments and leaf
impressions; coal may include ether partings less than
0.05 ft. thick

5.
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iNote:

The 0.3-ft. partings increase in thickness southeastward 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 clayey;
abundant plant fraevents; few tnin coal stringers;
unit wedges out in less than 50 ft,; maximum thickness
about 3 ft.; lower contact gradational---

1.3

Sandstone, medium-light-gray, cliff-forming, platy- to
thin-bedded, cross-bedded, fine-grained, suban.gular to
subrounded, silty; Includes many carbonaceous laminations in 1.5-ft. zone 3 ft. above base and in upoer
6 ft.; upper 3 ft. becomes very fine grained and very
silty with many si Its tone interbecs; lower contact
sharp

16.5

Shale, medium-gray, hackly- to shard-like-weathering,
probably olaty- to very thin bedded, silty; abundant
plant fragments; -Includes silt-filled worm burrows(?)
in lower half; uoc-=r half locally limy, fairly hard,
and concretionary; lov.er contact sharp and slightly
undulatory; unit absent about 400 yd. to northwest

5.3

Sandstone, medium-light-gray, partly iron-stained, massiveweathering, cliff-forming, thin- to platy-bedded,
prominently cross-bedded (sets about 1 ft. thick),
friable, mostly fine-grained (some medium grains),
subangular to subrounaed; scattered pebDies of shale and
metamorphic rocKs at base; includes coal stringers up
to 0.1 ft. thick about 0.5 ft. above base; abundant
carbonaceous laminations about 1 ft. above base; locally
iron-stained laminated carbonaceous beds, up to 0.2 ft.
thick, in lower part of unit; several brown-weatnering
beds and lenses of laminated si Its tone, up to 0.1 ft.
thick and 0.5-1 ft. aoart, in upper 5.3 ft.; lower
contact sharp and undulatory

18.8

Shale, brownish-gray, partly iron-stained, shard-likeweathering, obscurely beddea, probably thin-bedded;
common plant fragments; thins soutneastward (about
400 yds.) to 0.8 - ft.

2.5

Coal, mostly blocky; thickens southeastward (about 400
yd.) to 2.4 ft. including 2 partings--

1.2

64

Siltstone, brownish-gray, platy-bedded, cartly sandy,
carbonaceous; few plane fragments

0.2

Sandstone, medium-light-gray, chin-bedded, friable, very fine
grained, subangular to surrounded; Becomes very silty and
clayey toward top; inter"!aniinated with siltstone similar
to underlying unit in upper 1 ft.

3.

Siltstone and interbedded sandstone; siltstone, medium-gray,
platy-bedded to laminated, clayey, cartly carbonaceous;
sandstone, medium-light-gray, friable, very fine grained,
subangular to subrourdec; forms beds 0,1-0.3 ft. thick;
top of unit carbonaceous si Its tone including vitreous
asphalt(?); lower contact snarp--

6.

Sandstone, radium-light-gray, cliff-forming, slaoby-weathenng,
massive (basal 3 ft.) to tnIn-beaded, cross-bedded, friable, 'fine- to medium-grained (basal uaft), finer grained
upward, subangular to subrcunaea, silty, slightly clayey;
includes at 2.5 ft. above base a 0.2-ft. bed of ironstained caroonaceous sandstone; upper 5.5 ft. includes
laminations of carDonaceous material, siltstone, and ironcemented sandstone; lower contact sharp
12.
Shale, dark-gray, fissile,carbonaceous; abundant plant
fragments; lower contact sharp
--

0.1

Siltstone, medium-gray, slightly iron-stained, hackly-weathering, obscurely bedded, clayey; some plant fragments; oartly
interbedded with meal urn-gray uneven-weatnering very fine
grained sanastone; includes in middle 0.5-ft. zone of
interbedded siltstone and dark-gray fissile shale witn
abundant plant fragments-11.
Coal, bony

0.5

Shale, medium-grsy, shard-like- to hackly-weathering, obscurely
bedded; few carbonaceous olant fragments; includes near
middle ironstone concretions 0.2 ft. thick
:
2.
Siltstone, medium-light-gray, clayey; some carbonaceous
plant fragments; thin I/ interbedded witn medium-gray
very fine grained sandstone-

3.5

Sandstone, medium-light-gray, slabby- to rounded massiveweathering, thin-bedded, cross-bedded ''small scale), very
fine grained, subangular to angular, silty; concretionary
and limy in lower 2 ft.; interbeaaed with siltstone in
upper 3 ft.; lower contact snarp

5.5
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Sandstone, medium-light-gray, thin-bedded, friable, very
fine grained, subangular to sub rounded; beccnes very
silty and clayey toward top; interlaminated with silt
stone similar to underlying unit in upper 1 ft.-Siltstone and interbedded sandstone; silts tone, mediumgray, platy-bedded to laminated, clayey, oartly
carbonaceous; sandstone, medium-light-gray, friable,
very fine grained, subangular to subrounded; forms
beds 0.1-0.3 ft. thick; top of unit carbonaceous
siltstone including vitreous asphalt(?); lower contact sharp
Sandstone, medium-light-gray, cliff-forming, slabbyweathering, massive (basal 3 ft.) to thin-bedded,
cross-bedded, friable, fine- to medium-grained (basal
part), finer grained uDward, subangular to subrounded,
silty, slightly clayey; includes at 2.5 ft. above base
a 0.2-ft. bed of iron-stained caroonaceous sandstone;
upper 5.5 ft, includes laminations of carbonaceous
material, siltstone, and iron-cemented sandstone;
lower contact sharp-

6.

- 12.

Shale, dark-gray, fissile, carbonaceous; abundant plant
fragments; lower contact sharp
Siltstone, medium-gray, slightly iron-stained, hacklyweathering, ooscurely oedded, clayey; some plant
fratments; partly interbedded with medium-gray
uneven-weathering very fine grained sandstone; includes in middle 0.5-ft. zone of interbedded siltstone
and dark-gray fissile shale with abundant plant fragments
--

0.1

11.

Coal, bony

0.5

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

2.

Siltstone, nedium-light-gray, clayey; some carbonaceous
plant fragments; thinly interoedded with medium-gray
very fine grained sandstone-

3.5

Sandstone, medium-light-gray, sTabby- to rounded massiveweathering, rhin-beadeci, cross-bedded (small scale),
very fine grained, subangular to angular, silty; concretionary and limy in lower 2 ft.; interbedded with
with si.ltstone in upper 3 ft.; lower contact
sharp
.._________

5>5

66

Siltstone, medium-gray, hackly-weathering, probably thinbedded (obscure), hard, sandy to very sandy, clayey;
no plant fragments seen; includes near middle one
prominent concretionary ironstone oec (0.2 ft. thick)
with abundant plant fragments and leaf impressions;
lower contact probably gradational

12.7

Sandstone, medium-gray (wet), massive-appearing, friable,
soft, very fine grained, subangular to sub rounded,
silty, clayey; lower contact sharp and regular

3.3

Siltstone, medium-gray, hackly-weathering, ooscurely
thin-beclded, hard, partly sandy, clayey; ironstone nodules G.C5 ft. thick; includes 2 beds of
laminated very fine grained sandstone, 0.7 and 0.3
ft. thick, at 3 and f.4 ft. below top, respectively--

6.5

Note:

The siltstone described above is underlain by a thick
coal unit that includes two partings each about 3 ft.
thick. The partings \ en in rapidly northwestward.
This coal unit is readily traceable in the cliffs
northwestward, for about 1/4-1/2 rnile, to near the
center of NW 1/4 NW ]/4 sec. 16, T. 5 5., R. 14 W.,
where the following Rescript-ion was made.

Coal, blocky; bony in upper 0.2 ft.; includes 4 lenticular
partings (0.2 ft. thicK) of dark-gray fissile clayey
carbonaceous shale, with abundant bony coal stringers,
at 1.5, 2, 3, and 3.5 ft. above base; at 0.2 ft.
below top a 0.3-ft. lenticular parting of brownishgray platy-weathering sandy clayey caroonaceous siltstone with abundant plant fragments

5.

Shale (IP-164)*, mediurn-gray, poor olaty-bedded (obscure),
silty; includes 0.2-ft. bed of dark-gray carbonaceous
shale about 1.1 ft. above base; lower contact probably
gradational--

4.

Siltstone, medium-gray, ooscurely thin-bedded, clayey;
few carbonaceous plant fragments; includes some
fine-grained subangular sandstone near middle-

3.4

Coal, bony; includes dark-gray carbonaceous shale in
lower part--

0.4

Siltstone, medium-gray, soft, clayey; few carbonaceous
plant fragments-

0.7

*Palynological sample
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Sandstone, rr.ediurn-gray, iron-stained, fine-qrained, subangular to subrounced; few carbonaceous plant fragments; ironstone nodules up to 0.4 ft. tnick

0.6

Shale, medium-gray, hackly-weathering; lower contact
probably gradational----

6.1

Si Itstone, medium-gray, obscurely bedded, hard, clayey;
few carbonaceous plant fragments

-

3.3

Sandstone, medium-gray, partly iron-stai n ed, slabbyweathering, prooably cress-bedded, soft, friable, finegrained, subangular to subrounaed; ucper half includes
several beds of sandy siltstone

12.4

Shale, medium-gray, obscurely thin-bedded, silty; scattered
carbonaceous plant fragments; includes in middle 3 baas
of ironstone nodules UP to 0.3 ft. :,nick; grades to
siltstone in upper 2 ft.--

8.5

Sandstone, radium-gray, partly iron-stained, obscurely
very thin bedded, friable, fine-grained, subangular
to subrounded, si Icy; some carbonaceous plant fragments; includes ironstone nodules, 0.2 ft. thick,
about 0.1 ft. below top; lower contact sharp-

2.7

Shale, medium-gray, platy-weathering, platy-becded, partly
silty; some carbonaceous plant fragments on bedding
surfaces; includes a 0.2-ft. bed of dark-gray to black
carbonaceous shale at 2.5 ft. above Dase; lower contact
sharp and uneven

4.2

Sandstone, medium-!ight-gray, partly iron-stained (particularly in lower 2-4 ft.), rounded-cliff-forming,
cross-bedded (large scale), partly friable, fineto medium-grained, subangular to suorounded, partly
silty; scattered coal fragments; scarce cebbles;
includes 0.1-ft. lenses of medium-gray shale with
abundant plant fragments; 3 limy concretionary beds
(up to 2 ft. thick.) in lower naif; lenses and thin
beds of brown sandy siltstone, uo to 0.2 ft. thick, at
about 27 ft. above base; unit beccres orogressively
finer grained upward and very fine gr?-«ned at too;
lower contact sharp, uneven* ana under,fomable ;
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41.

Note:

Farther northwest along the sea cliffs, near the
northeast corner of sec. 17, T. 5 S., R. 14 W., a 4.5ft. coal bed overlies a 23-ft. sandstone unit that is
correlated with the lower and middle parts of the 41ft. sandstone unit described above. This coal includes, at 1 ft. above base, a 0.1-ft. parting of brownish-gray siltstone containing pyroclastic(?) grains
and another parting, 0,3 ft. thick and about 2 ft.
above base, of deeply weathered reddish-brown fissile
shale with abundant plant fragments.

Coal, bony; locally cut out by channeling at base of overlying sandstone-

0.2

Siltstone, medium-gray, hackly-weathering, obscurely thinbedded, hard, clayey; some carbonaceous plant fragments; scattered very large coalified tree(?) remains;
ironstone nodules in basal part; upoer 0.5 ft. becomes
brownish-gray with abundant plant fragments; upper part
locally cut out oy channeling-

5.5

Coal, mostly blocky; bony in lower and upper 0.2 ft.-Shale, medium-gray, partly dark-brownish-gray to dark-gray,
hackly-weathering, placy- to very thin bedded, hard,
partly silty; abuncant carbonaceous plant fragments
on some bedding surfaces in lower Dart; includes at
about 3-4 ft. above base a slumpy 2-ft. bed of ironstained fine-grained suoangular sandstone overlain by
0.5-ft. bed of brown clayey siltstone containing
plant fragments; zones of clayey ironstone nodules,
0.2 ft. thick, near middle of unit end 1.2 ft. below
top; several very thin beds of friable very fine
grained subangular to subrounded sandstone in uppermiddle part
Coal, blocky; no partingsNote:

- 0.9

17.
0.65

The coal described above is tentatively correlated
with a 0.3-ft. bony coal bed, beneath a cliff-forming
sandstone about 10 ft. thick, in a large deeply eroded
gully near tne northeast corner of sec. 17, T. 6 S.,
R. 14 W. The rocKs described belov. 3re exposed in
the lower part of trie gully and northwestward along
the beach to the mouth of Diamond Creek.

Shale, medium-gray, partly iron-stained, hackly- to subconchoidal-weathering, nard; includes concretions and
bony coal stringers---69

2.6

Coal, bony

0.2

Shale, medium-gray, partly iron-stained, hackly- to subconchoidal-weathering, hard; includes concretions ana bonecoal stringers up to 0.02 ft. thick

2.3

Coal, bony; includes carbonaceous shale-

0.4

Shale, medium-gray, hackly- to subconchoidal-weathering;
includes at case a 0.4-ft. iron-rich bed ; at about
ft. above base a medium-gray nne-grained sandstone,
0.4 ft. thick, overlain by darK-gray carbonaceous
shale; at top a 1-ft. bed of s anas tone with a S'-.aro
irregular base; lower contact probaoly gradational

8.5

Sandstone, mediun-gray, siabby-weathering, thin-bedded,
cross-bedded, fine-grained, Subangular to angular,
slightly clayey; Includes ia~inations of carbonaceous sanastone; a 0.2-ft. bed of siltstone at 0.3
ft. below top; lower contact sharp-

2.2

Siltstone and inter-bedded shale and sandstone; siltstone,
medium-gray, poor blocky-weathering, laminated to very
thin bedded, clayey; some small carbonaceous plant
fragments on bedding surfaces; shale, medium-darKgray, laminated to very thin bedded; includes at top
a 0.4-ft. bea of medium-dark-gray blocky-weathering
clayey siltstone

5.5

Siltstone, medium-gray, obscurely bedded, clayey; few
carbonaceous plant fragments; includes an iron-rich
nodular zone in lower 0.3 ft.

1.5

Sandstone, mediun-gray, siabby-weathering, very fine
grained, subanguiar, clayey; orooably includes siltstone
laminations in thin beds; poorly observed, particularly
in lower 8 f".; upper 0.5 ft. r.edium-gray hacklyweathering siltstone with thin coal stringers at
base

12.

Sandstone, mediur.- dark -gray, hackly-weathering, irregularly
bedded to laminated, very fire to fine-grained, subangular, ve^y clayey; includes aoundant nediurn-darkgray laminations of siltstore; concretionary limy
bodies near middle; lower contact sharp---

2.2

Sandstone, mediun-gray, thin-siabby-weathering, obscurely
thin-bedded, friable, fine-grained, subanguiar-

3.
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Siltstone, medium-gray, weakly iron-stained, hard, limy;
ledge former; few small plant fragments

0.5

Siltstone, medium-dark-gray, finely sandy, clayey; laminated with fine-grained sandstone-

0.5

Sandstone, medium-gray, thin-slabby-weathering, obscurely
thin-bedded, friable, fine-grained, subangular;
poorly exposed; lower contact sharp

2.3

Siltstone, medium-gray, clayey; worm burrows(?)

0.4

--

Siltstone, medium-gray, laminated to very thin bedded,
hard, limy, clayey; ledge former; abundant fine
carbonaceous slant material on bedaing surfaces;
lower contact fairly sharp
--

1.

Sandstone, medium-gray, very fine to fine-grained, subangular to sno rounded, slightly clayey; includes a
0.3-ft. Siltstone bed 0.9 ft. above base

2.4

Sandstone and interbedded Siltstone; sandstone, mediumgray, very fine to fine-grained, subangular to subrounded, slightly clayey; Siltstone becomes dominant
toward top

13.6

Siltstone, medium-gray, iron-stained, laminated, hard,
limy, clayey; ledga former; small caroonaceous olant
fragments on bedding surfaces-

0.6

Sandstone, medium-gray, slabby-weathering, friable, very
fine grained, subangular, slightly clayey; includes
a few laminations and thin beds of dark-gray canDonaceous Siltstone; lower contact sharp

6.

Siltstone, medium-gray, poor platy- to blocky-weathering,
obscurely bedced, not limy, clayey; no plant fragments seen; includes thin interbeds and laminations
of medium-gray shale

0.7

Siltstone, medium-gray, iron-stained, laminated, hard,
limy, clayey; ledge former; aounaant small carbonaceous plant fragments on bedaing surfaces; lower
contact sharp----

0.5

Sandstone, medium-gray to light-brcv/r,, laminated to thinbedded, very fine grained, subanqular. silty, clayey,
micaceous; uoper 1.4 ft. includes many laminations of
Siltstone and shale; lower contact sharp
--

2.4
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Sandstone, medium-]ight-gray, platy-bedded, oartly crossbedded, very fine grained, subanguiar, silty, clayey;
some carbonaceous slant fragments on oedding surfaces;
interbed-ded with si Its tone and snaie; siltstone dominant in upper naifSlltstone, medium-gray, poor platy- to blocky-weatheri ng,
obscurely thin oedced, clayey; no olant fragments
seen; induces tnin interbeds and laminations of mediumgray shale; basal 0.4 ft. limy and forms a slight ledge;
small worm burrows! ?} in basal part-

5.4

18.3

Siltstone, medium-light-gray, partly laminated to very thin
bedded, cross-beaded, nard, sligntly limy, clayey;
includes in ucoer 1 ft. laminations and thin beds of
medium-gray platy- to chun:<y-weathering shale; lower
contact appears snarp-

3.9

Shale, medium-gray, light-gray-weathering, iron-stained
on joint and fractures, hard, silty; includes many
siltstone laminations; similar to underlying shale;
lower contact snarp-

4.5

Siltstone, medium-light-gray, subconchoidal-weathering,
clayey; one bed; fractures perpendicular to bedding;
no carbonaceous plant fragments; forms lighter color
band on hillside--

0.5

Shale, medium-gray, iron-stained on joints, platy- to chunkyweathering, very thin bedded, hard, very silty; abundant
carbonaceous plant fragments; similar to underlying
shale
-

29.5

Shale (IP-134
basal 1 ft.)*, medium-gray, abundant
iron-staining on joints and fractures, light-grayplaty- to chunky-weathering, fissile to platy-bedded,
conchoidal-fracturing, very silty; includes scattered
"floating" fine to coarse sand grains and large granules; carbonaceous plant fragments abundant at base
and scattered in rest of unit

23.5

Coal, blocky; includes cony coal and black carbonaceous
shale at base and top-

*Palynological sample
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0.7

Shale, medium-gray, hackly- to blocky- and subconchoidalweathering, slightly silty; carbonaceous olant fragments; interbedded near middle with subeaual amounts
of siltstone and medium-gray tnin-bedded fine-grained
partly limy ana concretionary sandstone with carbonaceous laminations; includes a 0.1-ft. bony coal bed
about 1 ft. above base

6.

Siltstone, medium-gray, blocky- to hackly-weathering,
obscurely bedded, clayey; few carbonaceous plant fragments; lower contact gradational--

1.

Sandstone, medium-gray, slabby-weathering, obscurely
bedded, friable, medium-grained in lower part grading
to very fine grained at top, subangular to angular,
slightly clayey; lower contact sharp-

5.5

Shale, medium-gray, slightly iron-stained, hackly-weathering,
obscurely beaded; no plant fragments seen----

4.2

Sandstone, medium-gray, thin-siabby-weathering, thin-bedded,
probably partly cross-bedded, friable, fine-grained,
subangular to sunrounded", slightly clayey; some carbonaceous plant fragments; interbedded with siltstone in
upper 1 ft.; lower contact sharp-

3.7

Shale and ir.terbeaded siltstone; shale, medium-gray,
slabby- to uneven-weathering, obscurely bedded; few
carbonaceous slant fragments; siltstone, medium-gray,
clayey; includes a 0.1-ft. bed of fissile to platybedded carbonaceous shale about 1.5 ft. above base

4.5

Coal, blocky; includes a 0.1-ft. parting of medium-brown
shale at 0.2 ft. above base; a 0.3-ft. bed of black
carbonaceous sna'ia at top; locally upper part of
unit includes limy siltstone(?) concretions
(Inaccessable)-

1.

Siltstone, medium-gray, partly iron-stained, slabby-weathering, thin-bedded, nar-d, slightly clayey; includes
local laminations of carbonaceous plant material ---

4.4
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Coal, mostly blocky; includes at 0.4 ft. above base a 1.8ft. parting \01 riches out southeastward) of mediumbrownish-gray shale with coal fragments and a 0.1-ft.
coal stringer near middle; a 0.3-ft. bed of brcwnishgray fissile carbonaceous shale with abundant plant
fragments at too; laterally this unit becomes 1.8
ft. of coal with a 0.1-ft. parting of brown si its tone
at 0.5 ft. above base

4.

Siltstone, medium-gray, slabby-weathering, thin-bedded,
cross-bedded, ^ard, clayey, sandy near top; interlaminated wlt.o carbonaceous material; includes at Jft. above base a 1.3-ft. bed of medium-gray s1abb>weathering fi^e- to medium-grained sucangular to
angular limy sandstone with abundant plant fragments;
thin shale beds in upper 1 ft. of unit; upper 1 ft.
locally limy and concretionary witn abundant plant
fragments

8.

Shale, medium-brown, platy-bedded; few plant fragments

0.6

Coal, platy

0.6

Siltstone, medium-gray, slightly iron-stained, slabby- to
uneven-weathering, obscurely bedded, clayey; no plant
fragments seen; includes an 0.8-ft. sandstone bed
about 3 ft. aDove base; lower contact gradational-

7.

Sandstone, medium-gray, cross-bedded, fine- to mediumgrained, suoangular to angular, clayey; locally interlaminated with carbonaceous plant material; lower
contact sharp and even

1.2

Shale, medium-gray, subconchoidal-weathering, obscurely
bedded, sligntly silty; no plant fragments-

0.3

Shale, medium-brownish-gray, fissile, carbonaceous; includes coaly stringers

0.6

Siltstone, medium-brown, hard, sandy, clayey, pyroc!as tic;
carbonaceous plant fragments

0.2

Coal, bony-

0.6

--

Sandstone, medium-ar?.y, li ght-gray-slabby-weathering,
thin-bedded, crcss-Dedded, fine- to very fine
grained, subancular to angular, very silty, ve**y
clayey; few sirail carbonaceous olant fragments; includes interceas of medium-gray clayey Siltstone; few
ironstone nodules at top
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7.5

Coal, bony; includes black carbonaceous shale
Bottom of measured section at base cf sea cliff at mouth
of Diamond Creek.

0.1

Measured section 2
Location: Creek-bed and hillside exposures on Bidarki Creek from near
cen. NE 1/4 SE 1/4 sec. 13 to sea cliff at creek mouth in S'A 1/4
SE 1/4 NW 1/4 sec. 24, T. 6 S., R. 14 W., Seldovia C-5 quadrangle
This location is aoproxiir.ately the same as locality 117 of Barnes
and Cobb (1359, pis. 18, 19).
Feet
Tertiary rocks -- Kenai Group, Beluga Formation (upper part)
Coal, impure, platy-weathering in upper half to blockyweathering in lower half; top concealed

1.8

Covered interval

127.

Coal, mostly platy-weathering and bony; poorly exposed:
1 ft. of blocky ledge-forming coal at 0.3 ft. above
base; includes two 0.5-ft. beds, at 1.3 ft. above
base and 2 ft. below top, of medium-gray fissile
shale (2P-37)* v.'ith abundant carbonaceous plant
fragments; lower contact sharp--

6.3

Siltstone, medium-grayj hackly-weathering, obscurely bedded;
common carbonaceous plant fragments; includes in upper
1 ft. some poorly exposed beds cf medium-gray very fine
grained very silty sandstone witn abundant fine white
plagioclase(?) crystals--

5.

Covered interval

24.

Siltstone, mediurr-gray, thin-bedded(?), sandy, clayey;
abundant plant fragments---

1.5

Covered interval -

6.5

Siltstone, medium-gray, partly iron-stained, hackly-weathering, obscurely bedded, clayey; few carbonaceous plant
fragments

4.

Covered interval-

44.

Siltstone, medium-gray, mostly iron-stained, hackly-weathering, obscurely tnin-bedded, partly sandy, clayey; includes 0.3-ft. ironstone nodules 2.5 ft. above base

7.

Covered interval--

10 ,
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Coal, weathered, blacky in lower half, platy and bony in
upper half; lower contact sharp

2.

Siltstone, median-gray, hackly-weathering, obscurely thinbedded, clayey, sandy; few caroonaceous plant fragments;
includes at base 0.5-ft. bed of medium-gray very fine
grained sandstone
--

3.

Covered interval----

80.

Sandstone, medium-gray, very thin bedded, cross-bedded,
friable, mediurc-grained, silty: includes in riddle
0.2-ft. bed of medium-gray indurated sandy siltstone

3.

Covered interval; crobably includes 0.5-ft. coal bed in
lower 2-3 ft.

13.

Shale, medium-gray, hackly-weathering, obscurely bedded,
partly very silty; some carbonaceous plant fragments;
includes at base 0.4-ft. bea of dark-brownish-gray
probably platy-oedded shale with bony coal stringers
and abundant caroonaceous material----

3.2

Coal, bony-

0.6

Covered interval

6.5

Coal, mostly blocky; appears bony in top 0.5 ft. and basal
0.5 ft.

3.5

Shale, deeply weathered; includes 0.5-ft. nodular ironstone bed-

1.

Siltstone, medium-gray, much iron-stained, very thin bedded,
partly very finely sandy
-

5.

Covered interval--

13.

Coal, blocky; includes at base and too 0.2-ft. beds of mediumto medium-darK-gray partly Iron-stained fissile to platybedded carbonaceous shale with abundant plant fragments;
lower contact sharp--

1.2

Sandstone, medium-gray, hackly-weathering, very fine grained,
very silty, clayey-

2.

Covered interval -

16.

77

Shale, medium-gray, very thin bedded to fissile; abundant
carbonaceous plant fragments; abundant large plant
fragments in lower 0.3 ft.; includes G.2-ft. Dlocky
coal bed 0.4 ft. below top

0.9

Covered interval

2.7

Coal, weathered, bony in lower half, blacky in upper half*,
abundant woody fragments in lower half

1.

Shale, medium-gray, hackly-weathering, very silty; common
carbonaceous plant fragments; includes ironstone
nodules up to 0.5 ft. thick with abundant plant
fragments-

1,

Siltstone and interbedded sandstone; siltstone, mediumgray, partly iron-stained, hackly-weatnering, obscurely
very thin bedded, partly very finely sandy; few carbonaceous plant fragments; sandstone, medium-gray, partly
iron-stained, friable, very fine grained

2.

Covered interval

16.

Coal, blocky; top very slumpy
Shale (2P-25)*, medium- to medium-dark-gray, partly fissile,
clayey, partly very carbonaceous; aoundant carbonaceous
plant fragments; includes coal stringers-

0.3

Covered interval-

36.

Coal, blocky

0.5

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

0.8

Covered i nterval

1.1

-

Shale and interbedded coal; shale, medium- to medium-darkgray, fissile; abundant carbonaceous olctnt fragments;
forms beds jp to 0.5 ft. thick; coal, blocky- to platyweathering, bony; forms beds up to 0.5 ft. thick------ 1.6
Shale (2P-23)*, medium-gray, blocky-weathering; plastic
when wet; abundant carbonaceous plant fragments
Covered interval--

4.8

Coal, blocky
*Palynological sample
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Covered Interval

2.5

Coal, blocky

estimated- 2.

Covered interval; includes slumped coal bed, thickness
unknown, about 11.5 ft. above base

81.5

Sandstone, mediur-gray, deeply weathered, very fine grained,
very silty-

2.5

Coal, blocky

0.65

Siltstone, medium-gray, iron-stained, deeply weathered,
hackly-weather^ng, friable; includes at base 0.3-ft.
lense of medium-gray hard iron-rich( ?) si Its tone witn
abundant plant fragments; carbonaceous in upper 0.2 ft.

3.3

Coal and interbedced dark-gray carbonaceous shale, weathered 0.3
Siltstone, medium-gray, iron-stained, hackly-weathering,
obscurely thin-bedded, locally hard and concretionary
in upper 1 ft,; few plant fragments; includes ironstone
nodules up to 0.3 ft. thick 1.5 ft. below top

7.

Covered interval-

21.

Sandstone, medium-gray, very thin to thin-bedded, friable,
very fine to fine-grained, silty

2.

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

1.6

Siltstone and interbedded sandstone; siltstone, medium-gray,
laminated to very tnin bedded, sandy; few snail caroonaceous plant fragments; forms beds 0.5 ft.-0.8 ft.
thick; sandstone, medium-gray, friable, very fine
grained, silty; few carbonaceous plant fragments; lower
contact sharp

4.3

Shale, dark-gray to black, fissile, carbonaceous; common
carbonaceous slant fragments; includes bony coal
stringers up to 0.1 ft. thick-

0.5

Siltstone, medium-gray, iron-stained, hackly-weathering,
obscurely beaaea, clayey; fe// plant fragments---

2,4
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Sandstone, medium-gray, partly iron-stained, obscurely thinbedded, friable, very fine to fine-grained, silty; includes finely interbedded medium-gray siltstone; lowercontact sharp

3.6

Siltstone, medium-gray, iron-stained, hackly-weathering, poor
very thin to thin-bedded; few snail plant fragments;
large bony coalified tree remains at base--------

2.2

Shale and interceded coal; shale, medium-gray, obscurely
bedded, partly silty, clayey; common carbonaceous
plant fragments; coal, very bony; includes black
carbonaceous shale laminations in part; unit includes
at base 0.2-ft. bad of dark-gray carbonaceous shala

- 3.3

Coal, blocky; includes at 1.1 ft. above base 0.3-ft. bed of
deeply weathered medium-gray iron-stained probably
fissile shale with abundant coal stringers and carbonaceous plant fragments; few very thin beds or cartings
of bony coal in lower block; lower contact sharp

4.1

Siltstone, medium-gray, hackly-weathering, obscurely bedded,
probably very thin bedded; few carbonaceous pilant fragments; scattered medium-gray clayey ironstone' nodules
up to 0.5 ft. thick in lower 5.5 ft.; includes at 1 ft.
below top 0.5-ft. bed of medium-cray friable 'very fjne
grained sandstone; at top 0.5-ftl bea of medium-darkgray siltstone with abundant plant fragments;, lower
contact fairly sharp
--

10.5

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

2.6

Siltstone, medium-light-gray, lenticular, partly platybedded, limy; few carbonaceous plant fragments; lower
contact sharp

1.

Siltstone, medium-gray, hackly- to shard-like-weathering in
upper part, very thin to thin-bedded, very sandy in
upper part, clayey; few carbonaceous plant fragments;
includes two 0.5-ft. beds of redium-light-gray very
fine grained locally limy sandstone about 1.5 and 5 ft.
above base; 0.05-ft. bony coal bed 2.5 ft. below top;
upper 3 ft. dominantly medium-gray silty shale; lower
contact fairly sharp

10.
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Shale, dark-gray, fissile to platy-bedded, fairly hard,
tough, silty, carbonaceous; includes some very thin
coal stringers; medium-gray hard limy silts tone concretions with many leaf impressions-

0.9

Shale, medium-dark-gray, probably platy-weathering, fissile
to platy-bedded; many carbonaceous plant fragments on
bedding

0.6

Coal, partly bony; includes near middle 0.05-ft. parting of
dark-gray shale

1.1

Shale> dark-gray, fissile-weathering, carbonaceous

1.5

Coal, mostly bony

1.1

Shale (2P-.1-1 }*, medium-gray, obscurely bedded, clayey;
many carbonaceous plant fragments; includes 0.05-ft.
bony coal stringer near top

0.7

Shale, dark-gray to black, platy-bedded, very carbonaceous;
includes thin bony coal stringers; lower contact
gradational
-- 0.5
Siltstone, medium-gray, platy- to hackly-weathering, very
thin bedded, clayey, finely sandy; lower contact probably gradational

1.6

Sandstone, medium-gray, slabby-weathering, obscurely very
thin bedded, friable, very fine grained, silty; few
thin pieces of coal; lower contact sharp

1.4

Siltstone and interbedded shale; medium- to medium-dark-gray,
hackly-weathering in lower half, hackly- to platyweathering in uoper half, laminated to thin-bedded,
clayey; some small carbonaceous plant fragments; lower
contact sharp

4.5

Sandstone, medium-gray, thin-bedded to laminated, crossbedded, friabfe, very fine grained, silty; large ironreplaced coalitied wood fragments; laninations of
carbonaceous material; lower contact sharp-

2.

Siltstone, tredium-dark-gray, platy-bedded, very clayey;
abundant caroonaceous olant fragments; includes coal
stringers
--

0.5

Coal, platy-weatnering-

0.3

*Palynological sample
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Sandstone, nediurn-gray, thin-bedded, indurated, very fine
grained, clayey, very silty; abundant plant fragments;
includes beds, up to 0.2 ft. thick, of medium-gray
siltstone with abundant leaf impressions in part;
unit becomes principally sanay siltstone in upper
half; lower contact sharp

2.

Sandstone, medium-gray, iron-stained, sTabby-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; Icwar
two-thirds includes limy concretions up to 2 ft.
thick

13.

Coal, blocky; includes at base 0.2-ft. bed of dark-gray to
dark-brownish-gray carbonaceous shale with very thin
coal stringers; lower contact sharp

1.8

Siltstone, medium-gray, obscurely bedded, clayey; includes at
3.3 ft. below top 0.8-ft. bed of medium-gray slabbyweathering 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

6.

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

0.5

Siltstone, medium- to medium-dark-gray, hackly-weathering,
laminated, very finely sandy, clayey; lower contact
gradational

0.5

Shale, medium-gray, hackly-weathering, obscurely bedded,
probably thin-bedded, clayey, very silty; few carbonaceous plant fragments; includes at base 0.2-ft. bed
of dark-gray carbonaceous shale

1.5

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

1.

Shale, black to medium-dark-gray, fissile, carbonaceous,
silty; abundant carbonaceous plant fragments; lower
contact gradational

0.5
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Sandstone, medium-gray, slabby-weathering, laminated to very
thin bedded, friable, very fine grained, very silty and
clayey; lower half includes beds and lenses, up to 0.1
ft. thick, of medium- to coarse-grained sandstone and
0.05-ft. beds of sandstone with abundant coal stringers;
lower contact gradational

3.5

Shale, medium- to medium-dark-gray, hackly-weathering,
obscurely thin-bedded, mostly silty, clayey; at about
3 ft. below top includes medium-gray limy si Its tone
concretions, about 1 ft. thick, with common plant
fragments

16.

Coal, bony; lower contact fairly sharp--

0.05-0.1

Sandstone, rnediurn-gray, poor slabby-weathering, laminated to
thin-bedded, very friable, very fine grained, silty;
includes laminations of carbonaceous material; 0.5-ft.
bed of medium- to medium-dark-gray shale at 1.4 ft.
above base; lower contact sharp-

3.2

Siltstone, medium-gray, hackly-weathering, obscurely thinbedded; scattered carbonaceous plant fragments; lower
contact gradational-

0.5

Siltstone, medium-gray to brownish-gray, piaty-weathering,
ledge-forming, hard, limy; abundant leaf impressions

1.

Silts tone, medium-gray, hackly-weathering, obscurely thinbedded; scattered caroonaceous plant fragments; includes
few 0.1-ft. ironstone nodules near middle; lower contact
fairly sharp-

7.3

Sandstone, medium-gray, very thin bedded to laminated, very
fine grained, very silty and clayey; upper half includes interbeds of medium-gray laminated very finely
sandy Siltstone -

3.

Siltstone, radium-gray, ledge-forming, hard, nodular, limy;
abundant plant fragments

0.6

Siltstone, medium-gray, partly iron-stained, hackly-weathering,
obscurely bedded in lower part, mostly very thin bedded,
finely sandy10.7
Coal, Cooper bed, blocky, platy-weathering in upper 1-2 ft.
Lower part of exposed rocks not measured
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5.4

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 quadrangle. This location is
approximately the same as locality 126 of Barnes and Cobb (1959,
pis. 18, 19).
Tertiary rocks - Kenai Group, Beluga Formation (upper part)

Feet

Upper part of exposed rocks not measured
Coal, (upper coal at locality 126 of Barnes and Cobb, 1959),
platy-weathering; includes at Q.4 ft. above base a parting as much as 0.3 ft. thick of light-brownish-gray
partly iron-stained hard clayey si Its tone that weathers
light-gray and contains pyroclastic(?) grains; lower
contact sharp

2.

Sandstone, medium-gray, poor platy-weathering, obscurely
very thin bedded, friable, very fine grained, subangular to subrounded, partly silty, slightly clayey;
becomes medium-light-gray clayey si Its tone in upper
half; includes large randomly oriented coaly wood
fragments in upper 0.5 ft.; lower contact sharp
Siltstqne (3P-72)*, medium-gray, partly iron-stained,
hackly-weathering, obscurely very thin bedded, hard,
clayey; locally abundant carbonaceous plant fragments; few leaf impressions near top; includes 0.3ft. bed of medium-dark-gray fissile carbonaceous
shale about 1 ft. above base
Coal, bony; lower contact sharp--

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

2.

Sandstone, medium-gray, mostly iron-stained, poor slabbyweathering, obscurely bedded, friable, fine- to mediumgrained 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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Shale, black, partly iron-stained, fissile to platy-bedded,
carbonaceous; coalified wood fragments; lower contact
gradational

0.3

Siltstone, medium-gray, partly iron-stained, hackly-weathering, obscurely very thin bedded, clayey, partly micaceous,
partly sandy; few carbonaceous plant fragments
5.
Coal, bony; lower contact sharp -

0.2

Sandstone and interbedded siltstone; sandstone, mediumgray, partly iron-stained, poor slabby-weathering,
very thin bedded, friable, very fine to fine-grained,
subangular to subrounced, silty, partly clayey; forms
beds to 2 ft. thick; siltstone, medium-gray, hacklyweathering, obscurely bedded, clayey; locally includes
leaf impressions and carbonaceous plant fragments;
lower contact sharp --

5.6

Sandstone, medium-gray, partly iron-stained, poor slabbyweathering, very thin bedded, friable, very fine to
fine-grained, suoangular to subrounded, silty, slightly
clayey

1.

Siltstone and interbedded sandstone; siltstone, mediumgray, blocky-weathering, coscurely bedded, clayey;
sandstone, medium-gray, partly iron-stained, very f'ne
grained, subsriqular to subrounded, clayey; abundant
carbonaceous plant fragments; lower contact proDanly
sharp

10.

Sandstone, medium-gray, poor slabby-weathering, obscurely
bedded, friable, very fine to fine-grained, subangular
to subrounded; lower contact poorly observed-

3.

Siltstone and interbedded sandstone; siltstone, medium-gray,
blocky-weathering, obscurely bedded, hard, clayey,
partly sandy; few carbonaceous plant fragments; sandstone, medium-gray, thin-bedded, very fine grained,
suoangular, silty, clayey; restricted to lower half of
unit; lower contact gradaticnal-

5.
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Sandstone, medium-gray, partly iron-stained, ooor s Tabbyweathering, very thin bedded, cross -beaded in part,
friable, very fine to fine-grained, subangular to
subrounaed; includes a 2-ft. interval of interbedded
very fine grained clayey sandstone and soft cTeyey
si Its tone with ironstone nocules about 1.5 ft. above
base; a 0.5-ft. bed of medium-gray poorly friable
very fine grained sandstone about 6 ft. aoove base;
thin platy s anas tone lenses in upper half; numerous
micaceous very carbonaceous sandstone stringers less
than 0.1 ft. thick in upper 2 ft.; lower contact
sharp and possibly disconforrcaole--

19.5

SiTtstone and interbedded sandstone; siltstone, mediumgray, platy-weathering, very thin bedded to partly
laminated, clayey; few caroonaceous plant fragments;
sandstone, medium-gray, partly iron-stained, very thin
bedded, friable, very fine to fins-grained, subangular,
silty; becomes laminated to very thin bedded very fine
grained sandstone with some carbonaceous wood material
(possible roots in growth position?) in upper 1.5 ft.;
Tower contact sharp---

7.5

SiTtstone, medium-gray, partly iron-stained, platy-weathering, very thin Dedded to partly laminated, clayey, partly
micaceous; few carbonaceous plant fragments; includes a
0.05-ft. medium-aark-gray fissile carbonaceous shale
about 4 ft. above case, a 0.5-ft. dark-gray to black
carbonaceous shale about 6 ft. above base; few small
ironstones less than 0.1 ft. thick in courses scattered
throughout; leaf impressions in upper 2 ft.; lower
contact gradational

13.5

Sandstone and interbadded siltstone; sandstone, mediumgray, partly iron-stained, piaty-weatnering, very
thin bedded to laminated, very fine grained, SUDangular to subrounaed, clayey, silty; locally
abundant carbonaceous plant fragments (few in growth
position?}; siltstone, similar to sandstone; upper 1
ft. friable very fine grained suoanguTar to subrounaed
sandstone; lower contact graaational--

4 .'6

Sandstone, mediun-gray, partly iron-stained, sTabby- to
platy-weatnering, very thin bedded, cross -oedded,
mostly friable, very fine to fine-grained, subangular
to subrounded; includes mar.y tnin beds of partly
laminated non-friable very clayey silty sandstone;
Tower contact snarp--

5.2
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Slltstone, medium-light-gray, flaggy- to piaty-weathering,
laminated to vary thin bedded, sandy, clayey, slightly
limy; common caroonaceous plant fragments; lower contact fairly sharp --

-

2.

Sandstone, medium-gray, partly iron-stained, slabbyweathering, very thin bedded, cross-bedded, friable,
very fine to fine-grained, subangular; lower contact
sharp
-

2.3

Sandstone, medium-gray, partly iron-stained in lower 1 ft.,
prominent piaty-weathering, laminated to platy-bedded,
hard, very fine grained, subangular to subrounded, verysi Ity in lower 1 ft., sligntly limy: abundant carbonaceous plant fragments locally on bedding surfaces;
lower contact sharp

3.6

Sandstone, medium-gray, mostly iron-stained, poor slabbyweatherinq, very thin bedded, cross-bedded (smallscale), friable, very fine to fine-grained, subangular
to subrounded; few coalified wood fragments in lower
1 ft.; induces few fragments of carbonaceous shale near
base; a 0.5-ft. bed of medium-light-gray thinly interbedded limy very fine grained sandstone and clayey
si Itstone in lower 1 ft.; 4 laminated very fine grained
clayey sandstone beds up to 0.2-ft. thick in lower 6
ft., few scattered iron-stained clayey lenses of
sandstone up to 0.1 ft. thick; lower contact sharp ana
probably dis conformable

17.

Siltstone, medium-gray, partly iron-stained, hackly- to
platy-weatnering, very thin bedded to partly laminated,
hard, clayey, sandy; abundant plant fragments and
coalified iron-replaced plant fragments (partly in
growth position?) mostly along bedding surfaces; includes at 3.5 ft. above base a 1-ft. Ded of medium- to
medium-dark-gray platy-bedded silty carbonaceous shale,
with plant fragments, that grades to underlying and
overlying siltstone; at top a 0.5-ft. bad of carbonaceous shale, similar to below, that contains locally
abundant leaf impressions; lower contact gradational-----

8.2

Sandstone, medium-gray, partly iron-stained, poor slabbyweathering, ooscurely bedded, friable, very fine
grained, Subangular to subrounded, silty; lower contact fairly sharp
--

2.8
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-

Siltstone, medium-gray, iron-stained in lower part, obscurely
very thin beddea, soft, clayey, partly sandy; abundant
carbonaceous slant fragments on bedding surfaces; lower
contact fairly sharp

1.3

Shale, medium- to medium-dark-gra.y, platy-weathering,
fissile to plaw-bedded, partly carbonaceous; abundant
plant fragments in upper 0.3 ft.; includes bony coal
stringers and woody fragments; lower contact fairly
sharp

1.2

Siltstone, medium-gray, partly iron-stained in lower 1 ft.,
platy- to blocky-weathering, very thin bedded to laminated, sandy, clayey, very clayey in upper 1 ft.; some
small carbonaceous plant fragments-

4.5

Shale, medium-gray, hackly-weathering, obscurely bedded,
silty; so;?e carbonaceous plant fragments; lower contact gradational

4.1

Siltstone, medium-gray, partly iron-stained, poor platyto chunky-weathering, poorly very thin bedded to'
partly laminated, clayey, partly sandy; common carbonaceous plant fragments; lower contact snarp

4.4

Shale, dark-gray to black, platy-bedded, carbonaceous; includes bony coal stringers; ironstone nodules to 0.5
ft. thick in lower part

0.7

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

0.5

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

1.

Sandstone, medium-gray, partly iron-stained, slabby-weathering, obscurely very thin bedded, cross-bedded, mostly
friable, very fine grained, subangular, silty, clayey,
very clayey in top 0.2 ft.; some caroonaceous plant
fragments; lower contact sharp

1.3

Shale, medium-gray, obscurely bedded, hard, silty; many
carbonaceous plant fragments; includes ironstone nodules
0.3-ft. thick at 1.3 ft. above base; lower contact sharp-

2.5
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Sandstone, medium-dark-gray, partly iron-stained, poor platyto very thin bedded, very fine grained, subangular to
subrounded, very clayey; many caroonaceous plant fragments; includes several in in very carbonaceous siltstone
beds; a 0.2-ft. bony coal at top; lower contact sharp

1.2

Sandstone and Interbedded silts tone; sandstone, mediumgray, chunky-weathering, obscurely bedded, partly
friable (0.5-ft. bed 0.7 ft. below top), very fine
grained, suoangular, mostly very clayey; some carbonaceous plant fragments; siltstone, medium-gray, obscurely bedded, clayey, mostly sandy; some carbonaceous plant fragments

4.6

Sandstone, irediurn-gray, partly iron-stained, obscurely
bedded, mostly friable, very fine grained, subangular, slightly silty, clayey; includes Tew thin
clayey siltstone beds in basal part

1.4

Siltstone, medium-gray, partly lightly iron-stained:, hacklyweathering, laminated to coor slaty-bedded, clayey,
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

4.

Sandstone, medium-gray, partly iron-stained, chunky-weathering
and hard in upper half, obscurely bedded, friable in
lower half, fine-grained in lower "part becoming very fine
grained and very silty in upoer part, subangular, clayey;
few carbonaceous plant fragments; lower contact
gradational ----

3.5

Siltstone, medium-gray, partly iron-stained, poor platy- to
very thin bedded, clayey, sandy in upper 0.3 ft.; some
small carbonaceous plant fragments; includes 4 courses
of ironstone nodules up to 0.2 ft. thick in lower
3.4 ft.

8.6

Coal, bony; lower contact sharp--

-

Siltstone, medium-gray, partly iron-stained, poor platyweathering in part, platy- to very thin bedded, hard,
clayey; abundant carbonaceous slant fragments; upper 0.1
ft. becomes dark-gray and carbonaceous; lower contact
sharp
---
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0.3

2.5

Shale, dark-gray to black, poorly fissile to piaty-bedded,
carbonaceous; includes bony coal stringers in upper
half; lower contact sharp

0.5

Shale, medium-gray, hackly-weathering, poorly very thin
bedded, slightly silty; many small carbonaceous plant
fragments

1.9

Coal, blocky; includes a 0.2-ft. parting of dark-gray to
black iron-stained fissile to poor platy-beddea carbonaceous shale at 1.3 ft. above base; lower contact
sharp
--

4.

Siltstone, medium-gray, partly iron-stained, platy-weathering, lamina red to very thin beaded, clayey, partly
finely sandy; many small and some large coaly plant
fragments and iron-replaced wood fragments (some in
growth position?); one coaly stumpy?) extending upward
from underlying shale; includes 2 intervals, 0.5-ft.
thick,' of thinly interbedded si Its tone and very fine
grained suoangular silty sandstone at 4 and 6 ft.
above ;base; abundant small randomly oriented plant
remains in upper 0.2 ft.
--

9.

Shale, medium- to dark-gray, fissile, carbonaceous in part;
abundant plant remains; includes bony coal lenses up
to 0.05 ft. thick; lower contact sharp
- 0.1-0.3
Siltstone, medium-gray, blocky- to poor platy-weathering,
obscurely bedded, sligntly clayey; abundant plant remains; lower contact g^adational

1.8

Sandstone, medium-gray, partly iron-stained, slabby-weathering in lower oart, blocky- and platy-weathering in upper
part, very thin beaded and cross -Decided in lower 2.3 ft.,
laminated in upper 1.3 ft., very fine grained, subangular,
silty; scattered carbonaceous and iron-replaced plant remains (some in growth position?); includes a few thin
beds of iron-stained fine- to medium-grained subangular
to subroundsd sandstone about 2.3 ft. -above base; lower
contact fairly sharp
3.6
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Sandstone, medium-gray, very iron-stained in lower 4 ft.,
very thin to thin-bedded in lower 3 ft., cross-bedded,
friable, fine- to medium-grainea becoming dominantly finegrained in upper third, suoangular to subrounded; many
dark" reck fragments; includes scattered ircn-ricn stringers
up to 0.1 ft. thick; 4 beds up to 0.3 ft. thick, of mediumgray laminated to piaty-bedaed clayey si Its tone at 30
to 34 ft. above base
37,
Siltstone and interbedded sandstone; siltstone, medium-gray,
partly iron-stained, poor claty-bedded, clayey; plant
fragments, leaf i-noressions; sandstone, medium-gray,
partly iron-stained, poor platy-weathering, friable
in part, very fine grainea, suoangular silty, clayey;
few carbonaceous plant fragments; forms beas to 0.3 ft.
thick; 0.1-ft. bea of black fissile very carbonaceous
shale at top-v
--

4.8

Coal, bony

0.1

Shale, medium-gray, hackly-weathering, obscurely bedded, silty;
many carbonaceous plant fragments; many leaf impressions
in upper part; Becomes dark-gray to black and very carbonaceous in middle1.7
Coal, weathered, blocky; includes a 0.5-ft. medium- to darkgray shale parting 0.5 ft. below top

3.1

Shale (3P-44)*, rredi urn-gray, dark-gray in upper 0.2 ft.,
poor platy- to hackly-weathering, obscurely bedded,
silty; abundant plant fragments; lower contact
gradational

1.8

Siltstone, medium-gray, partly lightly iron-stained, poor
platy-weatnering, ooscurely oeoaed, clayey, sanay in
lower half; abundant plant fragments; lower contact
sharp

4.8

Sandstone, medium-gray, laminated in part, more friable
than underlying sanastone, very fine grained, subangular
to subrounded; includes carbonaceous laminations--

1.4

Sandstone, medium-gray, platy- to hackly-weathering, obscurely
bedded, very fine grained, subanguiar to subrounded, very
clayey; includes several medium-gray clayey siltstone
interbeds

1.6
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Siltstone, medium-light-gray, partly iron-stained, platy- to
very thin bedded, clayey, sandy; common plant fragments
randomly oriented in part; abundant leaf impressions in
upper 0.1 ft.; lower contact gradational--

3.2

Sandstone, medium-gray, partly iron-stained, platy- to hacklyweathering, poor platy- to very thin bedded, hard, very
fine grained, subangular, very clayey, silty; upper half
becomes sandy siltstone; olant fragments in upper part;
lower contact fairly sharp-

1.9

Sandstone, medium-gray, partly iron-stained, partly platyweathering, very thin to thin-bedded, cross-bedded, very
fine grained, subangular, silty, slightly clayey-

1.4

Sandstone, medium-gray in upper naif, mostly iron-stained
in lower naif, poor slabby-weathering, probably thinbedded and cross-bedded, friable, medium- to coarsegrained, suDrounaed to subangular, sligntly silty;
locally includes at base granules, pebbles, and cobbles
of crystalline rock up to 0.5 by 0.2 ft.; few lenses,
less than 0.1 ft. thick, of lignt-gray sandy pyroclastic(?) siltstone and very carbonaceous sanastone;
upper 1 ft. includes several coaly lenses and coal
fragments

18.4

Coal, blocky

0.7

Shale, medium-gray, platy-bedded; includes many coal stringers
and carbonaceous plant fragments -

0.6

Coal, blocky

0.2

Siltstone, medium-gray, partly iron-stained, obscurely bedded,
hard, clayey; many carbonaceous plant fragments randomly
oriented; lower contact sharp
------

0.2

Sandstone, medium-gray, partly iron-stained, obscurely very
thin bedded, very fine grained, subangular to subrounded,
silty, clayey; includes coal fragments in lower part;
lower contact sharp--

9.

Siltstone, medium-gray, obscurely bedded, very clayey;
scattered to abundant plant fragments; seme leaf
impressions about 3 ft. above base; includes few ironstone nodules at 4 ft. above base; few iron-stained
very fine grained sandstone beds in upper 2 ft.; lower
contact sharp-

12.4
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Sandstone, medium-gray, very iron-stained, obscurely thinbedded to laminatad, partly friable, very fine to finegrained, subangular to subrounded, silty; carbonaceous
plant material in lower and middle parts; includes at
base a 0.3-ft. bed cf medium-gray iron-stained sandy
si Us tone

2.6

Coal, bony; coaly wood fragments in basal part; lower contact sharp

0.3

Siltstone, medium-gray, partly iron-stained, platy- to
hackly-weathering, laminated to very thin bedded in
lower half, ocscurely bedded in upper half; few small
carbonaceous plant fragments; includes few thin interbeds of very fine grained subangular silty sandstone;
few medium-gray shale interbeds in upper half

3.

Shale, dark-gray, carbonaceous; includes bony coal (large
flattened coalified logs}-

0.5

Siltstone, medium-gray, slightly iron-stained, hacklyweathering, obscurely very thin bedded, clayey, finely
sandy; few plant fragments; lower contact sharp and uneven

6.6

Coal, weathered, mostly bony; includes flattened logs in
basal part; a 0,4-ft. bed of black carbonaceous shale
0.8 ft. above base; lower contact snarp and wavy

3.2

Siltstone, medium- to medium-light-gray, iron-stained,
platy- to uneven-weathering, laminated in upper part,
hard, clayey; locally common plant fragments; leaf
impressions in basal 1 ft.; includes very fine grained
subangular silty clayey sandstone interbeds in upper
5.2 ft.; upper 1 ft. includes randomly oriented large
irregular coal stringers and fragments; lower contact
gradational.

6.2

Siltstone, medium- to dark-gray, platy-bedded, carbonaceous
in lower half; abundant plant fragments and coal stringers
in upper half; lower contact sharp
0.5
Sandstone, medium-gray, iron-stained, platy- to unevenweathering, very tnin bedded, hard, very fine grained,
subangular, silty, clayey; locally abundant plant
fragments
--
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3.5

Siltstone, medium-gray, partly iron-stained, platy-bedded,
clayey, partly sandy; locally abundant plant fragments
and leaf impressions; lower contact gradational

1.1

Siltstone, dark-gray, platy-bedded , clayey, carbonaceous;
abundant plant fragments; scattered coaly stringers;
lower contact fairly sharp-

0.6

Sandstone, medium-gray, very iron-stained , platy- to very
thin bedded, very fine grained, subangular to subrounded, silty, very clayey; locally abundant carbonaceous plant fragments; 0.5-ft. bed of hard ircncemented(?) clayey Siltstone at base; includes siltstone chips locally; upper half includes interbeds of
friable sandstone and hard clayey sandstone; lower
contact sharp
-

-

Siltstone, medium- to dark-gray, partly iron-stained, platybedded in part, nard , clayey, carbonaceous in part;
abundant carbonaceous plant fragments (mostly leaves);
includes bony coal stringers at base; lower contact
sharp

0.8

Sandstone, medium-gray, partly iron-stained, platy-weathering, laminated, hard, very fine grained , subangular
to subrounded, very silty, clayey; locally aoundant
carbonaceous laminations interbeaded with medium-gray
slabby-weathering obscurely bedded friable very fine
grained suorounded sandstone; about equal amounts of
both sandstone types in lower half forming beds 1-1.5
foot thicK; laminated sandstone becomes dominant in
upper half
Sandstone, medium-gray, iron-stained, obscurely bedded,
friable, very fine to fine-grained , suoangular to
subrounded; lower contact sharo «
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5.2

14.

-

0.5

Siltstone, nediurn-gray, blocky-weatherIng in lower half,
platy-weathering in upper half, partly obscurely bedded,
laminated in upper half, clayey, sandy in upper naif;
leaf impressions and randomly oriented coaly fragments
(twigs) in upper half; includes 0.1-ft. ironstone
nodules about 1.5 ft. above base
Shale, medium-dark-gray to black, fissile, hard; abundant
carbonaceous plant fragments

3.6
-

Coal, platy-weathering; some fusain(?) films
Coal , bony; interbedded with medium-dark-gray carbonaceous
shale; lower contact snarp

1.
1.5

-

0.1

Sandstone, medium-gray, slabby-weathering, obscurely
laminated to very thin bedded, cross-bedded,
friable, hard in part, very fine grained, subangular to subrounded, silty, partly clayey,
micaceous in upper 0.9 ft.; abundant plant fragments in upoer 0.9 ft.; includes medium-gray clayey,
siltstone interbeds up to 0.2 ft. thick; lower contact fairly sharp

5.4

Siltstone, medium-gray, partly iron-stained, hacklyweathering, obscurely bedded, probably very thin
bedded, hard, clayey; few plant fragments; includes
medium-gray hard shale interbeds with aoundant plant
fragments in lower 2 ft.; slightly liny ironstone
nodules 0.2 ft. thick at 1 ft. below top; lower contact gradational-

5.6
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Sandstone, medium-gray, slightly bluish when wet, slabbyweathering, obscurely thin-bedded, partly laminated
about 6 ft. above base, very fine to fine-grained,
subangular to suDrounded, silty, clayey; no carbonaceous
plant fragments seen; includes interbeds, up to 0.3 ft.
thick, of medium-gray sandy clayey siltstone with
scattered carbonaceous plant fragments in lower 2 ft.
and upper 6 ft.
--

16.

Siltstone and interbedded sandstone; siltstone, medium-gray,
partly iron-stained, obscurely bedded, hard, clayey;
few carbonaceous plant fragments; sandstone, medium-gray,
partly iron-stained, friable, very fine to fine-grained,
subangular to subrounaed, silty, clayey; beds 0.2-0.5
ft. thick

2.4

Covered interval

26.3

Sandstone, medium-gray, partly iron-stained in upper half,
siabby-weathering, friable, fine-grained, some medium
grains in lower pare, suorounded to subangular; abundant
dark rock fragments; upper 7 ft. includes interbects,' up
to 1 ft. thick, of sandy clayey siltstone with scattered
carbonaceous plant fragments; lower contact sharp

17.7

Siltstone, medium-gray, partly iron-stained, obscurely
bedded, clayey, partly 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; lower contact gradational

4.5

Shale, medium-gray, partly iron-stained, obscurely bedded,
silty; abundant randomly oriented plant fragments;
includes near middle ironstone nodules, up to 0.2 ft.
thick, with abundant plant fragments roughly parallel
to bedding-

2.

Shale, dark-gray to black; abundant carbonaceous plant material
on bedding surfaces; upper half very impure bony coal
0.8
Shale (3P-25)*. medium-gray, weathered, obscurely bedded;
many carbonaceous plant fragments
--

0.6

Coal, weathered, blocky

1.7
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Siltstone, medium-gray, partly ". rcn-stained, hackly-weathering, obscurely very thin bedded, clayey; some carbonaceous plant fragments; includes some sandstone interbeds similar to underlying unit; at top a 0.3-ft. bed
of medium-dark-gray silty shale with abundant carbonaceous plant fragments; lower contact probably
gradational-

5.4

Sandstone, medium-gray, partly iron-stained, platy- to thinbedded, hara, very fine grained, subangular to subrounded, silty, clayey; some carDonaceous plant fragments; includes siltstone interbeds in upper 1 ft.

3.4

Shale, black, fissile to platy-bedded, carbonaceous; abundant
carbonaceous plant material; lower contact sharp

0.1

Shale, medium-gray, obscurely bedded, hard, silty; some
carbonaceous plant fragments; 0.5-ft. bed of siltstone
at base; lower contact gradational--

3.

Sandstone, medium-gray, partly iron-stained, very thin bedded
to partly laminated, cross-bedded, very fine to finegrained, subangular to subrounded, silty, clayey; some
carbonaceous laminations; lower contact sharp

2.5

Shale, medii!m-dark-gray, fissile to 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 sharp

9.

Sandstone, medium-gray, chunky- to hackly-weathering, partly
laminated, mostly obscurely very thin to thin-bedded,
partly friable, very fine grained, subangular to subrounded, silty, clayey; upper half becomes mostly sandy
siltstone with some carbonaceous plant fragments; lower
contact gradaticnal

5.1

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 mediumgray shale and very fine grained sandstone

17.

Covered interval

6.2

97

Si Itstone, medium-gray, obscurely thin-bedded, clayey,
partly sandy in upper half; locally abundant carbonaceous plant fragments; includes a 0.7-ft. bed of
medium-light-gray friable very fine grained subangular
silty sandstone at 1.5 ft. above base; scattered
ironstone nodules, up to 0.2 ft. thick, in upper
half; lower contact gradational

8.5

Siltstone, medium-gray to brownish-gray, partly ironstained, blocky-weathering, laminated to very thin
bedded, clayey, partly finely sandy; few carbonaceous
plant fragments; includes hard limy concretions in
upper 0.5 ft.; lower contact sharp

1.5

Sandstone, medium-gray, partly iron-stained, obscurely
very thin to thin-bedded, friable, very fine to finegrained, subrounded to subangular; includes shale
lenses up to O.G5 by 0.3 ft. in lower 1 ft.; lower
contact sharp

4.5

Shale, medium-gray, obscurely very thin bedded; locally
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

4.6

Siltstone, medium-gray to brownish-gray, locally strongly
iron-stained, platy- to uneven-weathering, very thin
bedded, clayey; lower contact fairly sharp

2.5

Sandstone, medium-gray to brownish-gray, slightly ironstained in upper 0.5 ft., very tnin bedded, very fine
grained, subangular, very silty, very clayey; abundant
carbonaceous plant fragments; includes 2 thin beds of
friable sandstone in upper 1 ft.; lower contact fairly
sharp

2.5

Sandstone, medium-gray, mildly iron-stained at top, obscurely bedded, friable, very fine to fine-grained,
subangular to subrounded, silty; no plant fragments
seen; lower contact fairly sharp

2.3

Shale, medium-gray, slightly iron-stained, small-chunkyweathering, obscurely very thin bedded, silty; few
carbonaceous plant fragments; includes interbeds of
medium-gray Siltstone in upper naif-

5.1

Covered interval

6.9
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Shale, gray, deeply weathered, silty, sandy

1.

Coal

0.5

Shale (3P-15)*, medium-gray, hackly-weathering, platy- to
thin-bedded, slightly silty; abundant plant fragments

3.3

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

5.6

Si Itstone, medium-gray, partly iron-stained, hackly-weathering, clayey, finely sandy; common plant fragments; includes at base about 1-ft. bed of medium-dark-gray
very thin to platy-bedded sandy carbonaceous siltstone; 1-ft. bed of rnedium-light-gray friable very
fine grained suoangular to subrounded silty sandstone
at 2.5 ft. above base; lower contact gradational

6.5

Sandstone, medium-gray, partly iron-stained, sTabby- to
hackly-weathering, very thin to platy-bedded, partly
friable, very fine grained, subangular, silty; becomes
more silty and clayey upward; includes friable zones
up to 1 ft. thick in middle; lower contact gradational

5.

Shale, toediurn-gray, partly iron-stained, fissile to platybedded in lower half, silty; abundant carbonaceous
plant fragments in lower half becoming less common
in upper half; includes at too 0.6-ft. hard limy siltstone concretion with few carbonaceous plant fragments
--

2.5

Siltstone, medium-gray, hackly- to poor-pi aty-weathering,
thin- to platy-bedded, very clayey; common plant fragments; includes laminations and very thin beds of
medium-gray very fine grained sandstone; lower contact
gradational

3.5

Sandstone, medium-gray, partly iron-stained, probably
hackly-weathering, obscurely bedded to partly laminated, very fine grained, subangular, silty, clayey; few
carbonaceous plant fragments

2.

Covered interval; probably sandstone

2.

Shale, dark-gray, poor piety-weathering, fissile to olatybedded, carbonaceous; abundant carbonaceous plant
fragments

0.7
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Coal, blocky

0.6

Sandstone, medium-gray, partly iron-stained, poor platyweathering, very thin bedded to laminated, crossbedded, hard, very fine grained, subangular to subrounded, silty, very clayey; common small carbonaceous
plant fragments and few randomly oriented large coal
fragments; includes few ironstone nodules in upper 1

ft.

3.5

Covered interval

5.

Coal, platy-weathering in lower part

1.5

Siltstone, medium-gray, hackly-weathering, obscurely bedded,
hard, clayey, partly sandy; common carbonaceous plant
fragments

0.5

Covered interval

11.7

Siltstone, medium-gray, partly iron-stained, hackly-weathering, obscurely very thin to thin-bedded, clayey, sandy
and micaceous in upper half; locally abundant carbonaceous plant fragments; includes at base a 0.4-ft.
bed of dark-gray carbonaceous shale and a similar 0.6ft. bed 2.2 ft. above base (contacts of carbonaceous
shale beds are gradational); a 0.2-ft. ironstone at top

5.

Coal, bony; includes black carbonaceous shale

0.3

Shale, medium-gray, partly iron-stained, obscurely bedded,
hard; abundant carbonaceous plant fragments

0.4

Shale, dark-gray, very carbonaceous; abundant plant fragments; includes abundant interbedded bone coal; lower
contact sharp

0.6

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 fragments in upper 1 ft.; includes ironstone nodules, UD
to 0.3 ft. thick, about 1.5 ft. above base; 0.3-ft.
bony coal at 1 ft. below top

3.3

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; lower contact gradational--

3.3
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Siltstone, medium-gray, slightly iron-stained, hacklyweathering, obscurely very thin bedded to partly laminated, clayey; common carbonaceous plant fragments;
includes a 2-ft. bed of medium-gray laminated hard
very fine grained subangular clayey sandstone about
1.5 ft. below top; probably contains ironstone nodules
(none seen)

9.7

Coal, blocky, weathered

0.3

Shale (3?-3)*, medium-gray, obscurely bedded; some carbonaceous plant fragments; upper 0.2 ft. becomes darkgray fissile very carbonaceous shale

0.6

Shale, black, fissile-weathering, very carbonaceous

0.2

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

1.85

Siltstone, medium-gray, partly iron-stained, hackly-weathering, poor platy- to very thin bedded, clayey; few
small plant fragments; lower contact sharp-

7.4

Shale, dark-gray to black, fissile- to platy-weathering,
platy-bedded, very carbonaceous; abundant plant fragments; includes about 0.1-ft. bed of bony coal near
middle; lower contact fairly sharp

0.7

Siltstone, medium-gray, hackly-weathering, poor platyto thin-bedded, clayey; many carbonaceous plant
fragments in upper two thirds; lower contact concealed in Palmer Creek
--

3.4
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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 quadrangle. This location is
approximately the same as locality 127 of Barnes and Cobb (1959,
pis. 18, 19). The youngest beds are exposed at the head of the
canyon.
Feet

Tertiary rocks-Kenai Group, Sterling Formation
Upper part of exposed rocks not measured
Shale (4P-30)*, medium-gray, partly iron-stained, platy- to
hackly-weathering, obscurely bedded, clayey; abundant
carbonaceous plant fragments

3.+

.Coal, Fletcher bed, platy-weathering, impure, mostly flattened
coalified logs and large wood remains; lower contact;
fairly sharp
2.9
i!
Sandstone, medium-gray, partly iron-stained, platy-weathering, platy-bedded to partly laminated, partly friable,
very fine grained, subangular, mostly clayey, very
silty; locally common carbonaceous plant fragments, some
plant fragments oriented perpendicular to bedding;
includes four interbeds up to 1.5 ft. thick of mediumgray 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 lower
half); lower contact fairly sharp
20.
Sandstone, medium-gray, medium-light-gray-weathering,
.uniformly light-brown iron-stained, weathering to
rounded slabby steep knobby slopes, poor cliffforming, very thin to thin-bedded, cross-bedded, friable,
fine- to medium-grained, subangular to subrounded,
silty; includes few shale flakes at base; few interbeds of medium-gray poor fissila- to platy-weathering
platy-bedded to laminated very fine grained clayey
sandstone with common carbonaceous laminations;
lower contact fairly sharp
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17.

Sandstone, medium-gray, partly iron-stained, poor fissileto platy-weathering, platy-bedded, locally laminated,
very fine grained, subangular, clayey, very silty;
locally abundant carbonaceous plant fragments; includes common carbonaceous laminations; lower contact
fairly sharp--- -.!----<- u-j--

4.5

Sandstone, medium §ray, iron stained, medium-light-grayweathering, steep rounded slabby knobby slope-forming,
poor cliff-forming, very thin to thin-bedded, crossbedded, 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 lower 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 laminated very fine grained sandstone; banded
iron-stain pattern suggestive of soft-sediment flowage
or possible ground-water action; lower contact fairly
sharp and even-./---_
--

47.

Sandstone, medium-gray, medium-light-gray-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 sandstone bed of carbonaceous wood fragments; lower contact sharp, probably disconformity--

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;
lower contact gradational
------

0.8

Sandstone, medium-gray, poor platy-weathering in upper twothirds, 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
--

3.8
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Sandstone, medium-gray, partly iron-stained, slabby-weathering, obscurely bedded, friable, fine-grained, SUDangular, silty; lower contact sharp

5.3

Shale, medium-gray, obscurely bedded, subconchoidally '
fracturing, clayey; some small carbonaceous plant
fragments
.

0.2

Shale, dark-gray to black, silty, carbonaceous; coalified
wood fragments
----

0.2

Coal, fairly blocky

1.3

Si Itstone, medium-gray, obscurely bedded; many randomly
oriented carbonaceous plant fragments

0.9

Shale, dark-gray to black, platy-waathering, fissile to
platy-bedded, silty, carbonaceous; abundant small
and fairly large carbonaceous plant fragments, some
large coalified wood fragments
---

0.6

Siltstone, medium-gray, obscurely bedded; common carbonaceous plant fragments; lower contact gradational

0.4

Sandstone, medium-gray, slabby-weathering, obscurely bedded,
mostly friable, very fine to fine-grained, subangular,
very silty

2.4

Siltstone, medium-gray, obscurely bedded; some carbonaceous
plant fragments, few leaf impressions; becomes very
fine grained very clayey sandstone in upper 0.3 ft.;
lower contact fairly snarp

1.3

Sandstone, medium-gray, partly iron-stained, poor platyweathering, poor platy- to very thin bedaed, very fine
grained, subangular, very silty; some carbonaceous
plant fragments, leaf impressions in part

2.

Siltstone and interbedded sandstone; si Its tone, mediumgray, poor platy-weathering, obscurely bedded, clayey;
many carbonaceous plant fragments; sandstone, mediumgray, poor platy-weathering, obscurely bedded, very
fine grained, subangular, silty, very clayey; some
carbonaceous plant fragments--

8.

Shale, dark-gray to black, ooor platy-bedded, silty, carbonaceous; abundant small and few larga carbonaceous
plant fragments; lower contact gradational

0.7
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Siltstone, medium-gray, poor platy-weathering, obscurely
bedded, clayey; many small carbonaceous plant fragments; lower contact gradational

0.4

Sandstone, medium-gray, siabby-weathering, obscurely bedded,
partly friable, very fine grained, subangular, very
silty; carbonaceous plant fragments in upper part;
lower contact gradational

1.8

Siltstone and interbedded sandstone; siltstone, mediumgray, poor platy-weathering, obscurely bedded, clayey;
many plant fragments; sandstone, medium-gray, very fine
grained, subangular, silty, clayey; forms beds up to
0.6 ft. thick; unit includes at base 0.1-ft. bed of
dark-gray to black fissile carbonaceous snale; lower
contact gradational

4.8

Sandstone* medium-gray, obscurely bedded, friable in lower
part, very fine grained, suoangular, silty; many plant
fragments in upper part; lower contact sharp

1.5

Siltstone, medium-gray, poor platy-weathering, obscurely
bedded, clayey, sandy in upper part; many plant fragments; lower contact sharp--

1.9

Shale, dark-gray to black, some brownish-gray, mostly platybedded, silty; abundant carbonaceous material; includes
bony coal stringers; lower contact sharp-

0.2

Siltstone, medium-gray, partly iron-stained, poor
weathering, platy- to poor very thin bedded,
clayey; abundant leaf impressions 6.5 to 8.5
base; includes 2-ft. bed of medium-gray very
sandstone at 0.8 ft. below top--

11.6

platysandy,
ft. above
fine grained

Shale, dark-gray to black, fissile- to platy-weathering,
platy-bedded, silty, carbonaceous; abundant plant
fragments

0.3

Siltstone, medium-gray, poor platy-weathering, platy- to
poor very thin bedded, some lamination in lower part,
clayey; abundant carbonaceous plant fragments; includes few thin beds of very fine grained sandstone in
basal 1 ft.

8.4
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Shale, medium-gray, poor platy-bedded, very silty; abundant
plant fragments, few large coalified wood fragments
near base; includes few calcareous ironstone nodules
up to 0.2 ft. thick about 2.4 ft. above base

3.

Coal and interbedded shale; coal, bone; shale, dark-gray
to black, carbonaceous; includes many coal stringers

0.2

Shale (4P-16)*, medium-gray, iron-stained, obscurely
bedded, subconchoidally fracturing, clayey; many
carbonaceous plant fragments--

0.8

Coal, platy-weathering

1.

Shale, dark-gray to black, fissile- to platy-bedded,
carbonaceous; includes many coal stringers; lower
contact sharp

0.2

Siltstone, medium-gray, partly iron-stained, platyweathering, obscurely Dedded, clayey; many randomly
oriented fine plant imprints; lower contact sharp-

2.

Shale, dark-gray to black, fissile- to platy-bedded, carbonaceous; abundant carbonaceous plant fragments; includes many small coal stringers; lower contact sharp

0.8

Siltstone, medium-gray, poor platy-weathering, poor platyto very thin bedded, partly sandy; abundant plant
imprints in basal part and scattered above; includes
thin interbeds of very fine grained subangular clayey
sandstone; interval of very fine grained sandstone between 20 and 26 ft. above base; lower contact probably
gradational

36.8

Siltstone, medium- to medium-dark-gray, poor platy-bedded,
clayey; abundant plant imprints on bedding-

0.6

Coal, blocky; includes interbeds of dark-gray carbonaceous
shale and bony coal in upper 0.4 ft.

3,3

Sandstone and interbedded siltstone; sandstone, medium-gray,
platy-weathering, very thin bedded, very fine grained,
subangular, silty; siltstone, medium-gray, platyweathering, very thin bedded, partly sandy; locally
common plant fragments------

13.

Coal, bone--

0.2
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Siltstone and interbedded sandstone; siltstone, medium9ray, platy-weathering, very thin bedded to partly
laminated in upper half, sandy in lower 5 ft.; locally
common plant fragments, large coalified wood fragments
in lower 2 ft.; sandstone, medium-gray, platy-weathering,
very thin bedded 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--

28.

Sandstone, medium-gray, slabby-weathering, friable, fineto medium-grained, scattered coarse grains in basal
part becoming fine-grained above 5 ft. above base, subangular to sub rounded; includes large carbonaceous
wood remains; iron-cemented carbonaceous stringers;
lower contact sharp and possibly disconformable---

13.5

Shale, brownish-gray, poor fissile to platy-bedded, partly carbonaceous; abundant small carbonaceous plat fragments; includes many bony coal stringers; lower contact sharp
1*5
Siltstone, medium-gray, partly iron-stained, platy- to poor
flaggy-weathering, very thin bedded, poorly fissile and
shaly in lower 1 ft.; abundant carbonaceous plant
fragments in lower 1 ft. and upper 4 ft.; includes near
top some beds of brownish-gray siltstone with abundant
carbonaceous plant fragments

16.5

Coal, blocky

2.5

about

Siltstone, medium-gray, partly iron-stained, platy-weathering, 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 films and stringers;
lower contact sharp-

4.

Coal, platy-weathering, impureSandstone, medium-gray, slabby-weathering, locally cliffforming, very thin to thin-bedded, cross-bedded with
sets up to 3 ft. thick, mostly friable, fine- to mediumgrained with scattered coarse grains in lower part becoming mostly fine-grained in upper 10 ft., subangular
to sub rounded, 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 hackly-weathering
sandy siltstone with common plant fragments; lower contact sharp and possibly disconformable
32
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Sandstone, medium-gray, uneven-weathering, partly laminated, very fins grained, subangular, very silty;
abundant plant remains; lower contact sharp

0.5

Interbedded shale and coal; shale, dark-gray, fissile,
carbonaceous; abundant small plant fragments; shale
(4P-6)*, medium-gray, obscurely bedded; abundant
small plant remains; coal, bony; lower contact
fairly sharp

1.1

Sandstone, medium-gray, slabby-weathering, obscurely bedded,
very fine grained, subangular, very silty; locally
abundant small carbonaceous plant fragments, few
large coalified wood fragments near top; includes at
top 0.3-ft. bed of si Its tone with abundant plant
remains; lower contact gradational-

1.9

Siltstone, medium-gray, partly iron-stained, poor platy- to
hackly-weathering, obscurely thin-bedded, clayey;
common small carbonaceous plant fragments; lower
contact gradational--

1.8

Coal, weathered, bony; includes interbeds of dark-gray
carbonaceous shale and bony coal in upper 0.1 ft.;
lower contact sharp

0.5

Siltstone, medium-gray, iron-stained (mostly in lower half),
poor platy- to hackly-weathering, obscurely very thin
bedded, clayey (upper half); common small caroonaceous
plant fragments in upper half, large coalified wood
remains in 0.2-ft. interval in middle; includes few
thin shale interbeds in upper half; lower contact
gradational ---

3.

Sandstone, medium-gray, mostly platy-bedded, friable in
middle part, very fine grained, subangular, very
clayey in upper 0.5 ft., very silty; abundant
carbonaceous olant fragments in upper 0.5 ft.; lower
contact sharp

1.1

Shale, medium-gray, mostly iron-stained, shard-like-weathering, obscurely bedded, very silty; some carbonaceous
plant fragments; includes at top 0.5-ft. bed of siltstone with gradational lower contact--

1.6

Coal, weathered, fairly blocky for most part; lower contact
sharp

1.5
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Siltstone, medium-gray, poor platy- to obscurely bedded,
very sandy in lower part, partly clayey; scattered
carbonaceous plant fragments in lower part, abundant
randomly oriented carbonaceous plant fragments in
upper part; large coalified wood fragments oriented
at high angle to bedding at base; lower contact
gradational
-

2.

Sandstone, medium-gray, obscurely bedded, platy- to very
thin bedded in upper 1 ft., friable, very fine to
fine-grained, soire medium grains in lower part, subangular, verysilty-

2.8

Coal, weathered, probably bony in middle part; includes at
0.1 ft. below top a 0.4-ft. bed of medium-gray poorly
bedded siltstone with brownish tint and many carbonaceous plant fragments

2.8

Siltstone, medium-gray, dark-gray in upper 0.1 ft., obscurely bedded, mostly clayey, partly sandy; many
randomly oriented carbonaceous plant fragments; lower
contact gradational

1.

Sandstone, medium-gray, obscurely bedded, mostly friable,
very fine grained, subangular, silty; lower contact
sharp

1.1

Shale, medium-gray, obscurely bedded, sandy, clayey--

0.8

Coal, fairly blocky; includes at 0.8 ft. above base a
0.3-ft. parting of brownish-gray siltstone with
carbonaceous plant fragments
Note:

A fairly high waterfall is suoported by the lower
three coal beds and interoedded rocks described above.

Lower part of exposed rocks not measured
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-

2.8

Measured section 5
Location: Gully exposure in head of unnamed canyon in ME 1/4 NE 1/4
sec. 2, I. 6 S., R. 13 W., Seldovia C-4 quadrangle. Top of section is about 14 feet below canyon rim adjacent to Skyline Drive
This location is the same as locality 123 of Barnes and Coob
(1959, pis. 18, 19).
Feet
Tertiary rocks --Kenai Group, Sterling Formation
Shale, burned red to orange, slumpy

estimated- 8.

Coal, coal ash, carbonaceous shale, bone coal, and yellow
to brownish-orange burned shale; slumoy; probably
represents a 3-5-ft. coal bed with several partings
about- 3.
Shale, dark-gray, poor fissile to platy-bedded, carbonaceous;
abundant coal films; upper half grades to very bony coal;
lower contact gradational

0.5

Shale (5P-29)*, medium-gray, local ledge-forming, poor
fissile to poor platy-bedded, clayey; abundant small
carbonaceous plant fragments

1.

Coal and interbedded carbonaceous si Its tone; lower contact
sharp

0.2

Si Its tone, medium-gray, obscurely bedded; common carbonaceous
plant fragments, mostly randomly oriented; lower contact
fairly sharp

1.4

Sandstone, medium-gray, platy-weathering, laminated to very
thin bedded, friable to very friaDle, very fine grained
subangular, very silty; locally common carbonaceous
plant fragments, some randomly oriented; lower contact
gradational

2.6

Siltstone, medium-gray, chunky- to poor platy-weathering, very
thin to thin-bedded, sandy in uoper part; some carbonaceous
plant fragments
1.9
Shale, medium-dark- to dark-gray, carbonaceous; common
carbonaceous plant fragments; includes abundant bony
coal stringers in upper 0.1 ft.
*Palynological sample
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0.45

Coal, dull, blocky; lower contact sharp

0.2

Si Itstone, medium-gray, slabby-weathering, clayey in lower
part becoming sandy in upper part; common carbonaceous
plant fragments, mostly randomly oriented; includes 0.3ft. bed of medium-gray fairly friable very fine grained
silty sandstone at top

5.5

Coal, bony

0.2

Sandstone and interbedded si Itstone; sandstone, mediumgray, piaty-weathering, very thin bedded, partly laminated, friable, very fine grained, subangular, very
silty; si Itstone, medium-gray, obscurely thin-bedded,
clayey; abundant carbonaceous plant fragments; upper
1 ft. of unit is chiefly siltstone; unit includes two
0.1-ft. beds of dark-gray very carbonaceous siltstone
near middle and near dase; lower contact sharp--

2.2

Shale, medium-gray, obscurely bedded, probably platy-bedded,
clayey; cordon carbonaceous plant fragments; includes
few thin siltstone Deds; lower contact gradational

2.1

Sandstone, medium-gray, slabby-weathering, piaty- to very
thin bedded, oartly laminated, fairly friable, very
fine grained, suoangular, silty, clayey in upper 0.5
ft.; lower contact sharp-

4.3

Siltstone, medium-gray, obscurely bedded, slightly friable;
locally abundant small carbonaceous plant fragments;
lower contact sharp

1.7

Sandstone, medium-gray, platy- to very thin bedded, partly
laminated, fairly friable, very fine grained, subangular, silty; includes abundant micaceous carbonaceous laminations in 0.3-ft. zone 0.3 ft. below
top; lower contact sharp

2.8

Siltstone, medium-gray, chunky-weathering(?), obscurely
bedded, clayey; locally abundant carbonaceous plant
fragments; lower contact fairly sharp

2.3

Sandstone, medium-gray, piaty-weathering, 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 siltstone -- principally in lower 1 ft.; lower contact
gradational

3.8
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Siltstone, medium-gray, poor platy-bedded; abundant small
carbonaceous plant fragments; some large thin carbonaceous plant fragments; few coal films; several thin
interbeds of medium-gray conchoidally fracturing
clayey shale with many carbonaceous plant fragmants;
lower contact gradational

1.6

Shale, medium-gray, poor platy-bedded; abundant small
carbonaceous plant fragments-

0.5

Coal, blocky; includes 0.15-ft. bed 0.1 ft. below top of
medium-dark-gray to brownish-gray shale with many
carbonaceous plant fragments-

0.5

Siltstone, medium-gray to brownish-gray, obscurely bedded;
many small carbonaceous plant fragments; lower contact
sharp

0.25

Sandstone and interbedded Siltstone; sandstone, medium-gray,
poor platy-weathering, very thin to thin-bedded, friable
in bottom 1 ft., very fine to fine-grained in basal 1 ft.
becoming very fine grained above, subangular, 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 thinbedded, clayey; includes few small leaf impressions in
upper part; lower contact snarp-

13.3

Siltstone, medium-gray, hackly- to poor platy-weathering,
obscurely very thin to thin-bedded, sandy; locally
abundant carbonaceous plant 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 sandstone; lower contact gradational

10.

Shale, medium-gray to medium-dark-gray, poor fissile to
platy-bedded, silty,. clayey; abundant carbonaceous
plant fragments on bedding

0.4

Coal (5P-20
2 shale partings)*, platy- to blockyweathering; many large coalified wood fragments; includes 0.6-ft. parting 0.4 ft. below top of medium-gray
very silty s-hale with abundant plant fragments; 0.5-ft.
parting 2.3 ft. below top of medium-dark-gray very silty
shale with abundant plant fragments

5.
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Si 1tstone, mediurn-gray, partly iron-stained, hackly- to platyweathering, very thin to obscurely bedded, clayey to very
clayey; locally 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 feaf
impressions; lower contact sharp

18.

Sandstone, medium-gray, platy-weathering, very thin bedded,
partly friable, very fine grained, subangular to subrounded, silty; includes 0.1-ft. si 1tstone bed 0.2 ft.
below top; lower contact gradational--

1.2

Siltstone, medium-gray, hackly-weathering, obscurely bedded;
includes 1-ft. bed at base of nediurn-gray platy-weathering very thin bedded clayey to very clayey shale with
abundant carbonaceous plant fragments

4.2

Coal, platy-weathering, deeply weathered, bony; includes
many very tntn si Its tone partings 0.2-0.5 ft. below
top; 0.2-ft. ;bed 0.5 ft. below top of brownish-gray
deeply weathered poor platy-beaded to fissile shale - 0.9
i
Siltstone, medium^dark-gray, clayey; abundant plant fragments and finely disseminated carbonaceous material; includes carbonaceous lenses; lower contact gradational
0.4
Siltstone, medium-gray, iron-stained in upper half, hacklyweathering, obscurely bedded, clayey, sandy in upper 2
ft; abundant plant remains; lower contact gradattonal

4.3

Shale, medium-gray, platy-weathering, obscurely fissile,
silty, very clayey; abundant snail plant fragments;
some large coali fled wood fragments in upper part;
lower contact gradational--

2.5

Shale, dark-gray, fissile- to platy-weathering, clayey,
carbonaceous; abundant plant fragments-

0.3

Siltstone, medium-gray, locally hard and calcareous
cemented, very clayey; abundant plant fragments

-

0.7

Shale, dark-gray, platy-weathering, clayey, carbonaceous;
abundant plant fragments---

0.1

Coal, deeply weathered, fissile-weathering in lower 0.6 ft.;
mostly coalified wood remains; bony in upper 0.4 ft.;
includes many thin interbeds of dark-gray carbonaceous
shale

1.
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Siltstone and interbedded' sandstone; siltstone, mediumgray, pi aty -weathering, very thin bedded, clayey,
sandy; sandstone, medium-gray, platy-weathering, very
thin bedded, mostly friable, very fine grained, subrounded to subangular, very silty; basal 1.5 ft. of
unit is medium- grained sub rounded to subangular sandstone with large coalified wood fragments; siltstone
dominates in lower half of unit and sandstone dominates
in upper half of unit; unit includes 1-ft. bed at top
of medium-gray shale (5P-_U)* with common plant fragments; lower contact fairly sharp
Sandstone and interbedded siltstone; sandstone, mediumgray, platy-weathering, very tr.in bedded to laminated,
very fine grained, subangular, very silty; forms beds
mostly 0.5 ft. thick; includes carbonaceous laminations;
siltstone, medium- gray, partly iron-stained very thin
bedded to laminated, oartly sandy; forms beds mostly
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 siltstone with abundant carbonaceous
plant fragments; orownish tint in lower 0.2 ft.; lower
contact sharp

8.7

Shale, dark-gray to black, platy-weathering, carbonaceous;
abundant plant fragments, coal films, and partings

0.2

Coal , platy-weathering-

1.

Siltstone, medium-gray, partly iron-stained, probably very
thin bedded, clayey; abundant carbonaceous plant fragments; includes at base abundant large coalified wood
fragments in 0.4- ft. bed of dark-gray to black carbonaceous siltstone with many coal films and partings

1.3

Coal, bony; includes very thin partings of medium-dark-gray
carbonaceous si 1 tstone-

0.4

Siltstone, medi urn-gray, hackly-weathering, obscurely bedded,
probably thin-bedded, partly sandy; common small plant
fragments; includes 4-ft. bed 2 ft. above base of platyweathering very thin bedded cross-bedded subangular
very fine grained very silty sandstone that becomes
slabby-weathering and friable in lower 1 ft.; lower
contact fairly sharp

11.1
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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
6.6
Coal, blocky; lower contact sharp

0.4

Siltstone, medium-gray, hackly-weathering, obscurely bedded,
probably thin-bedded, partly very sandy, clayey; includes at base 0.5-ft. bed of medium-gray shale (5P-9)*, with
abundant plant fragments that grade into overlying siltstone; 2.8-ft. bed 0.2 ft. below top of mediurn-gray
slabby-weathering very thin bedded partly friable very
fine grained sandstone; 0.2-ft. bed at top of mediumdark-gray carbonaceous siltstone with many plant fragments; lower contact sharp-11.3
Shale, dark-gray to black, platy-weathering, carbonaceous;
white scattered very fine crystals; abundant carbonaceous
plant fragments

0.4

Coal, platy-weathering, bony; includes interbedded dark-gray
to black carbonaceous shale; lower contact sharp-

0.4

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 to 0.5
ft. thick of medium-gray platy-weathering very thin
bedded to laminated very fine grained sandstone in
upper 3 ft.

12.2

Coal and interbedded shale; coal, bony; large coalified
wood remains; shale, dark-gray to black, carbonaceous

0.4

Sandstone, medium-gray, slabby-weathering, obscurely bedded,
fairly friable, very fine grained, subrounded to subangular, very silty and clayey in upper 1.5 ft..; some
carbonaceous plant fragments; large coalified wood remains about 1.3 ft. below top

4.8

Siltstone and interbedded sandstone; siltstone, medium-gray,
poor platy- to thin-bedded, sandy; many carbonaceous
plant fragments; sandstone, medium-gray, obscurely
bedded, very fine grained, subrounded to subangular;
lower contact aradational-

15.8
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Sandstone, medium-gray, partly iron-stained, obscurely bedded,
mostly friable, becoming less friable toward top, very
fine grained, subrounaed , very clayey in upper half ana
grades to sandy siltstone in part

10.3

Siltstone, medium-gray, poor platy- to thin-bedded, clayey;
many carbonaceous plant fragments; includes numerous
thin beds of very fine grained sandstone; lower contact
gradational

11.5

Sandstone, medium-gray, slightly iron-stained, slabby-weathering, very thin bedded, partly laminatad, very fine
grained, subangular, very silty; lower contact fairly
sharp
..--_-

2.

Shale, medium- to medium-dark-gray, partly iron-stained,
obscurely bedaed, silty; nany small carbonaceous
plant fragments; few large carbonaceous olant fragments in uoper 1 ft.; few large coalified wood fragments at 0.3-0.5 ft. above base; lower contact sharp

5.

Coal, Retcner bed, partly platy-weathering, blocky; lower
contact sharp

2.7

Sandstone, medium-gray, slabby-weathering, obscurely bedded,
friable in small part, very fine grained, subangular,
silty; scattered carbonaceous plant fragments; includes
2-ft. bed 1 ft. below top of medium-gray obscurely
bedded sandy very clayey siltstone with many carbonaceous plant fragments-

6.7

Siltstone, medium-gray, locally ledge-forming, obscurely
bedded, hard, limy, sandy; abundant small carbonaceous
plant fragments

--

0.8

Siltstone, medium-gray, poor very thin bedded, clayey to very
sandy; common carbonaceous plant fragments; includes few
thin interbeds of medium-gray very fine grained subangular very silty sandstone in upper 4 ft.; lower contact sharp

10.7

Shale, dark-gray to black, platy-bedded, silty, carbonaceous;
includes bony coal stringers-

0.2

Sandstone, r-edium-gray, partly iron-stained, slabby-weathering, very thin to thin-bedded, platy- to thin-bedded in
upper 5 ft., cross-bedded, mostly friable, very fine to
fine-grained, subangular, silty to very silty, very clayey
in upper 5 ft.; includes several thin -Interfaces of sar.cy
siltstone; lower contact sharp
30.
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Shale, medium- to medium-dark-gray, piaty-weathering, platybedded, silty, caroonaceous; many carbonaceous plant
fragments on bedding-

1.5

Coal, platy-weathering; mostly large coalified wood remains;
includes 0.1-ft. parting 0.4 ft. above base of mediumgray shale with many carbonaceous plant fragments; lower
contact sharp and rolling

3.7

Siltstone, medium-gray, slabby-weathering, obscurely thinbedded, clayey; many small carbonaceous plant fragments;
some large plant remains oriented perpendicular to
bedding at top; includes medium-gray hara dense limy
siltstcne concretions up to 0.9 ft. x 6 ft. at top;
lower contact not examined---

2.+

Measured section 6
Location: Gully and hillside exposures at forks of Swift Creek in NW
1/4 SW 1/4 NE 1/4 sec. 23, T. 4 S., R., 11 W., Seldov.a D-3 quadrangle. This location is approximately the same as locality 168
of Barnes and Cobb (1959, pi. IS).
Feet
Pleistocene deposits, slumpy

about

95.

Unconformity; covered dy slope wash
Tertiary rocks-Kenai Group, Sterling Formation
Siltstone, medium-gray, partly iron-stained, obscurely
bedded, clayey; few carbonaceous plant fragments;
upper 4 ft. somewnat plastic when wet

10.

Sandstone, medium-gray, obscurely bedded, friable, very
fine to fine-grained, subangular, silty, c-layey;
scattered coaly wood fragments; includes very thin
beds of medium-gray obscurely bedded clayey siltstone
in upper 0.4 ft.
-

1.2

Siltstone, medium-gray, partly lightly iron-stained, obscurely bedaed, clayey, shaly in upper 5 ft.; few
carbonaceous plant fragments; includes 0.3-ft. bed of
brownish-gray carbonaceous si Its tone at 4 ft. above
base; lower contact sharp

9.3

Siltstone and coal; siltstone, brownish-gray, poor platybedded, clayey, carbonaceous; forms lower two-thirds
of unit; coal, impure(?); lower contact sharp

0.15

Siltstone and interbedded sandstone; siltstone, medium-gray,
partly iron-stained, chunky- to poor piaty-weathering,
obscurely piaty- to very thin bedded, clayey; few carbonaceous plant fragments; sandstone, medium-gray, partly
iron-stained, obscurely very thin bedded, partly
friable, very fine grained, subangular to subrounded;
occurs in middle and lower cart of unit in beds up to
0.5 ft. thick; unit includes some thin beds of mediumgray shale with common plant fragments in upper 1.5
ft.; clavey ironstone nodules 0.1-0.2 ft. thick about
3 ft. below top; lower contact fairly sharp-

8.6
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Sandstone, msdium-dark-bluish-gray, partly iron-stained,
slabby-weathering, mostly friable, fine- to mediumgrained, scattered coarse grains in basal 0.7 ft.
becoming dominately fine-grained aoove, subangular
to subrounded; numerous rounded shale flakes; lower
contact sharp and possibly disconformable

3.3

Shale (6P-73)*, medium-gray, obscurely bedded; many
carbonaceous plant fragments; lower contact sharp

0.2

Shale, brownish-gray to dark-gray, platy-bedded, hard,
tough, carbonaceous; lower contact sharp

0.2

Siltstone, r.edi urn-gray, poor platy-weathering,
obscurely platy- to very thin bedded, shaly in lower
part, clayey, partly finely sandy; few small carbonaceous plant fragments and. large coalified wood
fragments near oase; includes some interbedded very
fine grained sandstone about 5-6 ft. above base; bed
less than 0.1 ft. thick of medium^-dark-gray poorly
bedded shale with abundant plant fragments at top

-- 8.6

Coal, weathered, largely impure(?)--

1.7

Sandstone, medium-gray, partly iron-stained, slabby-weathering, poor platy-oedded in upper half, very friable in
lower half, fine-grained in lower half becoming very
fine grained to fine-grained and clayey in upper naif,
subangular to subrounded; lower contact sharp--

2.3

Siltstone, medium-gray, poor platy- to chunky-weathering,
obscurely bedded, clayey, snaly in basal 0.5 ft. and
upper 0.3 ft., sandy in middle part; conwon plant
fragments in part; lower contact sharp

4.1

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 plant fragments on bedding ----

1.8

Coal, blocky; includes medium-Drown friable sandy siltstone parting Q.I ft. thick at 0.1 ft.below top; much
woody material in ucoer 0.1 ft.; irregular short stumps
locally at top; lower contact sharp

2.1
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Shale (6 p -69)*, medium-gray, medium-]ight-gray-weathering,
obscurely bedded, poor piaty-bedded in upper 0.5 ft.,
hard; abundant plant fragments; abundant slickansides
about 0.5 ft. below top; lower contact gradationai

1.8

Si Its tone, medium-gray, medium-dark-gray in lower 1 ft.,
poor platy-weathering(?), poor platy-bedded, clayey;
abundant plant fragments in lower 1 ft.; few large
coalified wood remains and locally abundant carbonaceous root remains in upper 2 ft.; lower contact
sharp

3.

Sandstone, medium-gray, partly iron-stained, slabby-weathering, mostly obscurely bedded, partly platy-bedded,
friable, very fine grained, subangular; includes 1-ft.
bed of medium-gray laminated partly friable si Its tone
at base; 1-ft. bed, 8 ft. above base, of T,ediurn-gray
obscurely bedded clayey si Itstone with coirmon plant
fragments; 1-ft. bed of medium-gray cnunky- to poor
platy-weathering clayey si Its tone at 18 ft. above
base; 1.5-ft. bed of similar siItstone at 27 ft.
above base; lower contact gradationai-

29.5

Siltstone, medium-gray, partly iron-stained, chunky- to poor
platy-weathering, obscurely bedded, clayey; scattered
carbonaceous plant fragments; lower contact
gradationai
-

3.3

Sandstone and inter!aminated siItstone; sanastone, mediumgray, platy-weathering, uniformly laminated, very fine
grained, subangular, very silty, clayey; si Its tone,
medium-gray, platy-weathering, clayey

4.

Siltstone, medium-gray, partly iron-stained, chunky-weathering,
obscurely bedded, clayey; scattered plant fragments;
includes 1-ft. Ded, 0.5 ft. above base, of friable
very fine grained sandstone; 0.5-ft. bed in middle of
medium-gray obscurely bedded shale; lower contact
fairly sharp
6.5
Sandstone, medium-gray, partly iron-stained, sTabby-weathering, obscurely to partly platy-bedded, friable, very
fine grained, suoangular, silty; includes interbeds of
medium-gray partly friable clayey siItstone; lower
contact fairly sharp
--

3.

Siltstone, medium-gray, chunky-weathering, obscurely bedded,
partly poor platy-bedded, clayey; common plant fragments;
lower contact gradationai----

3.8

*Pa!yno!ogical sample
120

Sandstone, medium-gray, partly iron-stained, sTabby-weathering, mostly obscurely bedded, seme platy- to very thin
bedded, friable, very fine to fine-grained, subangular;
becomes very fine grained, clayey, and less friable in
upper 3 ft.; lower contact gradational

8.1

Si Itstone, medium-gray, partly iron-stained, platy-weathering,
laminated, finely sandy, clayey; may include ironstone
nodules near top; lower contact gradational

2.

Shale, medium- to medium-dark-gray, poor platy-weathering
in upper 0.5 ft., coscurely bedded, locally fissile,
poor pi aty-bedded in uouer 0.5 ft., very silty in
upper 0.5 ft.; abundant carbonaceous plant fragments;
includes 0.2-ft. bed, 2.5 ft. above base, of shale
with scattered to abundant white medium-sand-size
pyroclastic grains-

5.3

Coal, upper 0.5 ft. deeoly weathered bone coal; includes
0.5-ft. parting, 0.5 ft. above base, of medium-gray
hard shale with abundant plant fragments; 0.8-ft.
parting, 1.9 ft. above oase, of meaiurn-gray clayey
si Itstone with abundant large coalified wood remains

3.2

Siltstone, medium-gray, partly iron-stained, slabbyweathering, obscurely platy-bedded, clayey; few carbonaceous 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

8.

Sandstone, medium-gray, partly iron-stained, platy-weathering, platy- to very thin bedded, partly friable, very
fine grained, SUDrounded, silty, very clayey in part; includes 1-ft. bed, about 0.3 ft above base, of finegrained friable sandstone with few large coalifiea
wood fragments and few lenses and thin beds of interlaminated carbonaceous material and sandstone; 1-ft.
bed, 6 ft. above base, of medium-gray platy-weathering platy-bedded si Its tone; 5-ft. bed, 7 ft. above
base, of fine-grained friable sandstone; lower contact gradational -

16.

Siltstone, medium-gray, partly lightly iron-stained, platyweathering in ucoer half and chunky-weathering in
lower half, platy- to very thin bedded, clayey; scattered
carbonaceous plant fragments; lower contact gradational

3.4
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Shale, medium-gray, obscurely bedded, silty; abundant
carbonaceous plant fragments

0.2

Coal, bone

0.2

Siltstone, brownish-gray to medium-gray, poor fissile to
platy-bedded, clayey; abundant carbonaceous wood
fragments; some large coal ifled wood remains oriented
parallel to bedding

0.4

Shale (6P-57)*, medium-gray, obscurely bedded; many carbonaceous plant fragments

0.1-0.3

Coal, lower 1.2 ft. poor blocky; upper 0.3 ft. probably very
impure; lower contact sharp

1.5

Siltstone, medium-gray, poor platy-weathering, partly poor
platy- to very thin bedded, clayey, micaceous; locally
common carbonaceous plant fragments; upper naif includes few beds, 0.5 ft. thick, of medium-gray shale
with many carbonaceous plant fragments; large slickensides about 1 ft. above oase; lower contact
gradational

9.7

Sandstone and interbedded si Its tone; sandstone, mediumgray, obscurely bedded* very fine grained, subangular,
very clayey; some caroonaceous plant fragments; siltstone, medium-gray, obscurely bedded, clayey; common
carbonaceous plant fragments; unit weathers slabby to
poor platy; lower contact fairly sharp

4.5

Sandstone, medium-gray, mostly iron-stained, partly laminated to platy-bedded, partly friable, very fine grained,
subangular, micaceous, mostly clayey; some carbonaceous
plant fragments-

1.

Siltstone, medium-gray, partly iron-stained, obscurely
bedded, clayey; many caroonaceous plant fragments

0.9

Coal

0.7

-

Siltstone, brownish-gray to dark-gray, platy-bedded, clayey,
carbonaceous; lower contact sharp--
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0.15

Sandstone and interdedded siltstcne; sandstone, medium-gray,
partly iron-stained, obscurely very thin oedded, partly
friable, very fine grained, suoangular, silty, very
clayey; local carbonaceous plant fragments randomly
oriented in part; includes 1.4-ft. bed of friable sandstone at 1 ft. below top; silts tone, medium-gray,
obscurely bedded, largely sandy, clayey; some carbonaceous plant fragments randomly oriented in oart;
unit includes at top few ironstone nodules, 0.25 ft.
thick, with abundant srral 1 carbonaceous plant fragments;
unit weathers slabby; lower contact sharp

20.

Si Its tone, brownish-gray to dark-gray, poor fissile to platybedded, clayey, carbonaceous; abundant carbonaceous
plant fragments on bedding; lower contact fairly sharp

0.5

Si Its tone, medium-gray, obscurely bedded, clayey; some
carbonaceous plant fragments; includes interbeds of
very fine grained very clayey sandstone in upper half;
lower contact gradational
-

6.3

Sandstone, medium-gray, slabby-weathering, obscurely bedded,
very fine grained, subangular to subrounded, very clayey;
few carbonaceous plant fragments; lower contact sharp

6.3

Sandstone, medium-gray, slabby-weathering, obscurely bedded,
friable, medium- to coarse-grained in basal part becoming fine-grained in upper part, subrounded, clayey,
micaceous in lower part; basal part includes few small
medium-gray shale flakes up to 0.05 ft.thick

3.1

Coal

0.6

Si Itstone, medium-gray, poor slabby-weathering, obscurely
bedded, clayey; common caroonaceous plant fraornents;
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--

4.3

Sandstone, medium-gray, partly iron-stained, obscurely
bedded in lower part becoming very thin beaded and
cross-bedded in upper 3 ft., friable to poorly 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 upoer 1 ft.; includes few
thin beds of medium-gray obscurely bedded very clayey
siltstone in upper 3 ft.; lower contact sharp

7.3
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SiTtstone, medium-gray, oartly iron-stained, poor slabbyweathering, obscurely bedded, clayey; abundant randomly
oriented carbonaceous plant fragments in part; includes
few thin beds of niediurn-gray very fine grained sandstone in upper 1.4 ft.; lower contact sharp and somewhat uneven

8.7

Sandstone, medium-gray, mostly iron-stained, sTabby-weathering, obscurely bedded, friable, very fine to finegrained, subangular to subrounded; lower contact fairly
sharp

3.7

Siltstone, medium-gray, chunky-weathering, obscurely becded,
soft; abundant carbonaceous plant fragments in basai
part and scattered in upper part; lower contact snaro

0.4

Siltstone, brownish-gray, fissile, carbonaceous; lower
contact fairly sharp

0.2

Sandstone, medium-gray, strongly iron-stained in lower part,
sTabby-weathering, obscurely bedded in lower part,
platy- to very thin bedded in upper naif, friable,
fine- to medium-grained in lower part becoming very
fine grained in upper half, subangular to subrounded,
slightly silty; scattered large coalified wood remains; lower contact sharp

10.

Sandstone and interbedded Siltstone; sandstone, mediumgray, partly Iron-stained, platy- to very thin bedded,
partly friable, very fine grained, subangular, silty;
common carbonaceous laminations; si Its tone, mediumgray, partly lightly iron-stained, Door platy- weathering, platy- to very thin bedded, sandy; locally abundant
carbonaceous plant fragments; lower contact fairly
sharp

36.

Shale, medium-dark-gray, fissile to pTaty-bedded, carbonaceous; abundant carbonaceous plant fragments--

0.6

SiTtstone and interbedded coal; Siltstone, brownish-gray,
fissile to platy-b9dded, clayey; abundant plant remains; forms beds up to 0.3 ft. tnick; coal, mostly
coalified wood remains; forms 6 beds up to Q.4 ft.
thick
-

3.6

Coal, abundant coalified wood remains; weathered

T.
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Sandstone, medium-gray, light-gray-weathering, iron-stained,
poor platy-weathering, platyi?)-bedded, partly friable,
very fine to fine-grained, subangular to subrounded;
few large coal ifled plant remains mostly oriented
parallel to bedding; includes few coal lenses and
stringers in upper 0.3 ft; lower contact gradational-

1.5

Siltstone, medium-gray, slabby- to chunky-weathering, obscurely bedded, clayey; lower contact gradational-

1.

Shale (6P-46)*, medium-gray, obscurely bedded; common to
locally abundant plant fragments; numerous large
coalified wood remains oriented mostly parallel to
bedding; includes irregular ironstone nodules up to
0.2 ft. thick at 0.3 ft. above base; common slickensides

2.

Coal, dull, platy-weathering; lower contact sharp-

0.5

Sandstone, medium-gray, iron-stained in lower part, obscurely beadea, friable, very fine to fine-grained
becoming very fine grained in upper 0.5 ft., subangular; clayey in upper 0.5 ft.; includes common
randomly oriented plant fragments in upper 0.5 ft.

3.5

Siltstone, Tedium-gray, partly iron-stained, poor platy- to
chunky-weathering, partly platy-bedded, partly clayey;
locally abundant small carbonaceous plant fragments;
includes beds, up to 1.5 ft. tnicK, of medium-gray
platy-beddea partly friable very fine to fine-grained
sandstone; 0.3-ft. bed of mediurn-dark-gray carbonaceous
Siltstone overlain by 0.2-ft. bed of bone coal at top;
lower contact gradational--

15.7

Sandstone, medium-gray, partly iron-stained, platy-weathering, laminated to very thin bedded, partly friable,
very fine to fine-grained, subangular, partly silty,
partly clayey-

5.9

Shale, brownish-gray, poor fissile to platy-bedded, carbonaceous; abundant plant fragments--

0.3

Coal, Bed T(?}, platy-weathering; includes 3 brownish-gray
platy-bedded to fissile carbonaceous shale partings
(0.2 ft. thick 0.4 ft. below too, 0.1 ft. thick 0.8
ft. below top, 0.3 ft. thick 1.2 ft. below top); much
wood remains; lower contact sharp---

3.2
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Siltstone, medium-gray, chunky-weathering, obscurely bedded,
partly very thin bedded, hard, very clayey; locally
abundant carbonaceous plant fragments; few randomly
oriented large coal ifled wood fragments about 2 ft.
below top; includes at top 0.5-ft,bed of medium-D^ownishgray very thin bedded clayey siitstone with abundant
carbonaceous plant fragments; lower contact
gradational

6.2

Sandstone, medium-gray, platy-weathering, laminated to platybedded, partly friable, very fine grained, subangular,
partly very clayey; lower contact sharp

3.5

Siltstone and shale; siitstone, brownish-gray to mediumgray, chunky- -co poor pi aty-weathering, platy-bedded
to fissile; locally abundant caroonaceous plant fragments; forms upper half of unit; snale (6P-41)*,
medium-gray, obscurely bedded; common, plant fragments;
includes 0.02-ft. black carbonaceous shale bed at base;
lower contaci sharp

1.2

Sandstone and interbedded siltstcr.e; sandstone, medium-gray,
platy-weathering, platy-bedded to lamjinated, very fine
grained, subangular; includes few very thin beds of
friable very fine-grained sandstone; siitstone, mediumgray, obscurely bedded, clayey; common carbonaceous
plant fragments; occurs in 2 beds (0.5-ft. bed in
middle of unit and 1-ft. bed near top); lower contact
gradational -

6.5

Sandstone, medium-light-gray, slabby-weathering, poor
cliff-forming, platy- to very thin bedded, crossbedded (sets aoout 1.5 ft. thick), friable, less
friable in upper 2 ft., fine-grained 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; lower contact sharp

10.8

Sandstone, medium-gray, mostly iron-stained, platy-weathering,
evenly platy-bedded; abundant carbonaceous laminae

1.
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Sandstone, medium-light-gray, partly iron-stained, slabbyweathering, smooth steep slope-forming, piaty- to verythin bedded, even and platy-bedded in upper 2 ft.,
cross-bedded, friable, fine- to medium-grained in basal
part becoming dominately fine-grained 5 ft. above base,
very fine to fine-grained in upper 2 ft., subangular
to sub rounded, silty; contorted bedding between 4 and
10 ft. below top; long narrow coalified plant fragments
in basal 0.2 ft.; includes scattered ironstones;, some
very thin iron-cemented carbonaceous beds; abundant
ironstones up to 0.2 ft. thick at base; lower contact
sharp
--

31.2

Siltstone, medium-gray, slabby- to poor platy-weathering,
poor platy- to very thin oedded, clayey; carbonaceous
plant fragments locally abundant; graces to mostly
medium-gray laminated very fine grained clayey sandstone in upper 1 ft.; lower contact sharp

4.

Sandstone, medium-gray, iron-stained, slabby-weathering,
obscurely beaded, friable, very fine grained, subangular; lower contact fairly sharp

4.4

Siltstone and interbedded sandstone; siltstone, medium-gray,
platy- to very thin bedded, clayey, partly sandy;
common carbonaceous plant fragments; sandstone, mediumgray, slabby-weathering, obscurely very thin bedded,
partly friable, very fine grained, suDangular, very
clayey; includes ironstone nodules up to 0.2 ft. thick
at about 1 and 2.5 ft. above base; 0.3-ft. bed of mediumgray friable very fine grained sandstone near middle;
lower contact gradational-------

6.3

Sandstone, medium-gray, partly iron-stained, slabby-weathering, ooscureiy very thin bedded, friable, very fine
grained, subangular, very clayey; lower contact
gradational

7.6

Siltstone, medium-gray, obscurely bedded, clayey, partly
sandy; few carbonaceous plant fragments; includes at
base 0.3-ft. bed of medium-gray platy- to very thin
bedded shale with abundant small carbonaceous plant
fragments

1.3

Coal, dark-brownish-gray to black, platy-weathering;
abundant large coalified wood fragments; lower contact
sharp

0.5
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Siltstone, medium-gray, poor piaty(?)-weathering, obscurely
bedded, clayey; abundant partly randomly oriented
carbonaceous plant fragments---

2.3

Coal, very impure, bony

0.3

Shale, medium-gray, poor platy-bedded; abundant carbonaceous
plant fragments

0.3

Coal, very impure, bony

0.3

Shale, medium-gray, poor olaty-bedded; abundant carbonaceous plant fragments
--

0-0.4

Coal, very impure, bony

1.2

Shale (6P-32)*, medium-gray, partly brown-tinted, poor platybedded; abundant partly randomly oriented carDonaceous
plant fragments; some large randomly oriented wood
fragments

0.7

Coal, very impure, bony

0.1

Sandstone, medium-gray to brownish-gray, friable, very
fine to fine-grained; many carbonaceous films

0.2

Coal, Bed S, platy-weathering; mostly large flattened coalified wood remains

5.

Sandstone, medium-light-gray, steep fairly smooth slopeforming, locally cliff-forming, platy- to thin-beaded,
cross bedded (sets less than 2 ft. thick), mostly
friable, locally strongly iron-cemented in thin beds
and lenses up to 0.5 ft. thick, medium- to coarsegrained in basal 1 ft., 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 laminaa; lower-contact
sharp

41.

Coal, blocky to platy; uoper 0.3 ft. impure; many large
coal ifled wood fragments; 0.35-ft. lenticular parting
1.2 ft. above base of brownish-gray sandy clayey pyroclastic(?) si listens; 0.1-ft. Darting of dark-brownishgray to dark-gray carbonaceous shale at 0.3 ft. below
top; lower contact sharp

2.6
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Siltstone, medium-gray, chunky-weathering, obscurely bedded,
hard, clayey, mostly sandy; abundant randomly oriented
carbonaceous plant fragments; few large randomly oriented
plant remains; lower contact gradational

2.9

Sandstone, niedium-gray, slabby-weathering, obscurely thinbedded, very fine grained> very clayey; some carbonaceous plant fragments; few long plant remains extend
into this unit from underlying siltstone; lower contact
gradational
--

2.7

Siltstone, medium-gray, chunky- to hackly-weathering, obscurely bedded, clayey; common randomly oriented carbonaceous plant fragments; one long plant fragment about
0.05 ft. in diameter extends upward into the overlying
unit; lower contact sharp

0.7

Siltstone, brownish-gray, piaty-weathering, locally ledgeforming, fissile to platy-bedded, clayey; abundant plant
fragments on bedding; lower contact fairly sharp

0.6

Siltstone, medium-gray to partly brownish-gray in upper
0.3 ft., chunky-weathering, obscurely bedded, clayey;
many randomly oriented carbonaceous plant fragments;
lower contact fairly sharp

2.5

Sandstone, medium-gray, partly iron-stained, slabby-weathering,
very thin bedded, fairly friable, very fine grained,
subangular to sub rounded; many carbonaceous laminae;
lower contact sharp
2.6
Siltstone, medium-gray, chunky- to poor slabby-weathering,
obscurely bedded, very clayey, sandy in lower 3 ft.;
common
randomly oriented carbonaceous plant fragments;
includes few ironstone nodules up to 0.3 ft. thick at
0.2 ft. above base; lower contact sharp

5.3

Sandstone, medium-gray, poor slabby-weathering, obscurely
platy-bedded, friable, very fine grained, subangular
to subrounded; lower contact sharp-

1.5

Siltstone, medium-gray, poor platy- to slabby-weathering,
obscurely thin-bedded, clayey, sandy in upper 0.5 ft.;
carbonaceous plant fragments locally common; includes
ironstone nodules UD to 0.2 ft. thick near middle;
lower contact gradational

2.7

Sandstone, medium-gray, obscurely bedded, very fine grained,
very clayey; poorly exposed; lower contact gradational

4.6
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Siltstone, medium-gray, probably chunky-weathering, obscurely bedded, clayey; few carbonaceous plant fragments; poorly exposed; lower contact graaational

1.8

Sandstone, medium-gray, very thin bedded, slightly friable
in part, very fine grained, subangular to sub rounded,
clayey

2.5

Siltstone, medium-gray, thin-bedded(?), sandy; locally
abundant carbonaceous plant fragments; includes few
very fine grained sandstone laminae; lower contact
gradational

2.5

Sandstone, medium-gray, slabby-weathering(?), friable, very
fine to fine-grained, suoangular to suorounded; poorly
observed; lower contact fairly sharp-

3.2

Sandstone, medium-gray, piaty-weathering, laminated, very
fine grained; lower contact fairly sharp

1.6

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. below top; lower contact
gradational

4.

Shale (6P-22)*, medium-gray, poor platy-weathering(?),
poor platy-bedded to fissile; abundant plant fragments

1.

Coal, piaty, bony; abundant large coalified wood fragments;
includes 0.2-ft. lense of medium-brown clayey Siltstone
at 0.5 ft. below top; 0.1-ft. lenticular parting of
light-gray claystone at 0.1 ft. below top

2.

Sandstone and interbedded Siltstone; sandstone, mediumgray, slabby-weathering, very thin bedded, partly
friable, very fine to fine-grained, subangular to subrounded; siltstone, medium-gray to brownish-gray,
poor platy- to slabby-weathering, oDscurely bedded,
clayey, sandy; locally abundant carbonaceous material
and plant fragments; unit includes many large randomly
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

0.1
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Sandstone, medium-gray, poor platy- to slabby-weathering,
very thin bedded, cross-bedded, friable in middle
part, very fine grained to partly fine-grained, very
silty in upper part; few large carbonaceous wood
fragments in upper part; lower contact covered-

3.6

Covered interval

4.4

Sandstone and interbedded si Its tone; sandstone, mediumgray, platy-weathering. platy- to very thin bedded,
very fine grained; si Its tone, medium-gray to brownishgray, 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 brownish-gray silts tone bed with abundant carbonaceous
plant fragments; lower contact sharp

10.

Siltstone, medium-light-gray, slightly brownish-tinted,
even-textured, platy- to shard-like-weathering, very
thin to platy-bedded, friable, pyroc!as tic; lower
contact sharp

1.5

Shale, medium-gray, obscurely bedded; few plant fragments;
grades to medium-gray clayey si Itstone in upper 0.5
ft.; includes at 0.5 ft. below top 0.1-ft. bed of brownish-gray platy-bedaed clayey carbonaceous siltstone
with abundant plant fragments; lower contact
gradational-

2.2

Siltstone and interbedded sandstone; siltstone, mediumgray, very thin bedded, clayey, sandy; locally common
plant fragments; sandstone, medium-gray to brownishgray, slabby- to 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, obscurely bedded,, probably very
thin bedded, very fine grained, very silty; siltstone,
brownish-gray, ooor 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 oriented carbonaceous plant fragments; at
5 ft. above base 0.2-0.3 ft.-bed of brownish gray obscurely bedded snale with common plant fragments;
lower contact gradational

8.2
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Siltstone, medium-gray, slabby-weathering, poor platy- to
very thin bedded, clayey; some carbonaceous plant
fragments

7.3

Sandstone and interbedded siltstone; sandstone, medium-gray,
laminated to very thin bedded, very fine to finegrained, silty, clayey; abundant carbonaceous material on
bedding in basal 0.4 ft.; siltstone, medium-gray,
probably laminated to platy-bedded, clayey; carbonaceous plant fragments; unit weathers slabby; lower
contact sharp

6.3

Sandstone, medium-gray, slabby-weathering, obscurely bedded,
probably cross-bedded, friable, fine- to very coarse
grained with many granules in lower part becoming fineto medium-grained in upper part, slightly 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 disconformable

3.3

Sandstone, medium-gray, light-brown iron-stained, obscurely
bedded, friable, fine-grained; few fairly large caroonaceous plant fragments near base; includes at top
0.1-ft. bed of medium-dark-gray fine- to coarsegrained sandstone; few siltstone lenses in lower 0.5
ft.; thickness of unit increases to 3 ft. in a distance
of about 6 ft. laterally; lower contact sharp

1.7

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 lower 0.5 ft.

3.9

Shale, medium-gray, obscurely bedded; many carbonaceous
plant fragments; some slickensides in lower half;
lower contact sharp-

1.3

Siltstone, brownish-gray, partly iron-stained, clayey;
many small carbonaceous plant fragments; lower contact gradational

0.2

Sandstone, medium-gray, obscurely bedded, very fine grained,
subangular to sub rounded, silty, clayey; few carbonaceous
plant fragments; becomes siltstone in upper 0.2 ft.;
lower contact covered

3.6
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Covered interval; laterally consists of sandstone and siltstone

15.5

Sandstone, medium-gray, sTabby-weathering, obscurely bedded,
friable, very fine grained, angular to subangular;
Tower contact fairly sharp

1.

SiTtstone, medium-gray, chunky-weathering, obscurely bedded,
clayey; scattered sand grains; some carbonaceous plant
fragments; Tower contact covered-

1.8

Covered interval; laterally consists of sandstone and siltstone

9.

SiTtstone, medium-gray, poor platy-weathering, laminated to
poor platy-bedded, clayey; many carbonaceous plant
fragments in a few thin beds; upper 1 ft. grades to
laminated very fine grained silty sandstone with niany
carbonaceous plant fragments

5.

CoaT and interbedded lenticular shale; ccal, platy-weathering; abundant large coalified wood remains; forms 5
beds up to 0.9 ft. thick; shale (6P-7 -- from highest
shale in unit)*, medium-light-gray, light-gray-weathering, mostly poorly bedded to nonbedded; abundant
carbonaceous plant fragments; scattered to common
Targe coalified wood fragments; locally few leaf
impressions; forms oeds up to 1.3 ft. thick; unit includes brownish-gray piaty-bedded shale 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 11SiTtstone, medium-Tight- to medium-gray, partTy brownishgray in upper part, cnun«y- to poor platy-weathering,
laminated to very thin bedded, poorly bedded in upper
0.7 ft., clayey; many carbonaceous plant fragments;
some Targe randomly oriented coaly plant fragments in
upper 1.3 ft.; few leaf impressions in lower half;
includes at base 0.3-ft. bed of nediurn-gray laminated very fine grained very clayey sandstone; lower
contact sharp

6.4

Shale, medium- to medium-dark-gray and brownish-gray, chunkyweathering, poor platy-bedded; abundant carbonaceous
plant fragments; includes at base 0.4-ft. bed of i?,ediumgray poorly bedded shale; lenses of medium-light-gray
and medium-brownish-gray shale about 0.5 ft. above base;
lower contact gradational-

2.1
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Sandstone and interbedded siltstone; sandstone, medium-gray,
laminated to very thin bedded, very fine grained,
subangular to subroundea; locally abundant carbonaceous
plant fragments on bedding; siltstone, medium-gray,
chunky- to poor platy-weathering, obscurely bedded,
clayey; few carbonaceous plant fragments; unit includes friable very fine grained sandstone beds up to
0.2 ft. thick in upper 4.5 ft.; lower contact fairly
sharp

14.6

Sandstone and inter!aminated bone coal; sandstone, mediumgray, fissile to platy-weathering, very fine grained,
subangular to subrounded; lower contact sharp-

1.

Siltstone, medium-gray, chunky- to poor platy-weathering,
obscurely bedded, probably very thin bedded, clayey,
very sandy at base; few carbonaceous plant fragments;
lower contact gradational-

3.6

*'

Sandstone, medium-gray, obscurely very thin bedded, friable
in lower part becoming less friable upward, very fine
to fine-grained, angular to subangular, micaceous;
lower contact sharp-

5.8

Sandstone, medium-gray, platy-weathering, laminated to very
thin bedded, poorly friable, very fine grained, subangular to subrounded; large coalified wood fragments
(possibly roots in growth position); some large coaly
fragments extend into underlying siltstone; lower contact fairly sharp

1.2

Siltstone, medium-gray, mostly platy-weathering, some fissileweathering, fissile to platy-bedded, clayey; abundant
carbonaceous plant fragments; includes carbonaceous oeds
and lenses up to 0.1 ft. thick; few very thin beds or
lenses of bone coal; lower contact sharp

3.

Sandstone, medium-gray, slabby-weathering, very thin bedded,
friable, very fine grained, subangular to subrounded,
silty; includes bone coal stringers at base; lower
contact gradational

2.

Siltstgne, medium-gray, poor platy-weathering, obscurely
poor platy- to very thin bedded, clayey; abundant
carbonaceous plant fragments on bedding; lenses of
carbonaceous siltstone, up to 0.1 ft. thick, interbedded with bore coal about 0.2 ft. below top; lower
contact covered at forks of Swift Creek

1.+
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Measured section 7
Location: Hillside exposure on northwest side of Fox Creek about 50200 yd. upstream from moutn of southeast flowing tributary (locally known as Danny Creek) in £ 1/2 SW 1/4 NW 1/4 sec. 33, T. 35.,
R. 10 W., Seldovia D-3 quadrangle.
Feet
Pleistocene gravel

about

10.

Unconformity
Tertiary rocks

Kenai Group, Sterling Formation

Shale and interbedded silts tone; shale, medium-gray to lightolive-gray, partly iron-stained, deeply-weathered,
clayey, silty; siltstone, medium-gray to light-olivegray, partly iron-stained, deeply wearhered, clayey

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 siltstone near middle; ironstone nodules less than 0.1
ft. thick in middle

7.2

Siltstone, medium-gray, partly iron-stained, deeply ironstained in upper 0.1 ft., partly olive-gray-weathering, mostly obscurely bedded, partly laminated to very
thin bedded in middle, largely very clayey; small
carbonaceous plant fragments in part---

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

4.4

Shale, medium-gray, poor platy- to hackly-weathering, obscurely bedded, clayey; small plant fragments common
in upper part; includes few very thin to thin interbeds of medium-gray partly iron-stained siltstone;
lower contact gradational

4.4
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Sandstone, medium-gray, largely iron-stained, slabbyweathering, obscurely very thin bedded, mostly
friable, very fine to fine-grained, subangular, very
silty, clayey; includes few beds of medium-gray siltstone 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. aoove base; lower contact
gradational

8.5

Shale, medium-dark-bluish-gray, some light-gray laminations
1 near middle, mostly obscurely bedded with some platy
bedding near middle, silty; grades to siltstone in
upper 0.2 ft.; common small plant fragments; includes
1.5-ft. bed of medium-dark-bluish-gray very fine grained
very silty sandstone at base; 0.4-ft. bed of mediumgray friable very fine grained sandstone 0.8 ft. below
j top; lower contact sharp

6.

Siltstone and interbedded sandstone; siltstone, medium, gray, slabby-weathering, obscurely bedded, clayey,
abundant small carbonaceous plant fragments; sandstone, medium-gray, slabby-weathering, obscurely bedded,
very fine to medium-grained, poorly sorted, very clayey;
lower contact gradational
i
Shale and interbedded siltstone; "shale (7P-55)*, mediumgray, obscurely bedded, clayey, silty; many small plant
j. fragments; siltstone, medium-gray, hackly-weathering,
obscurely bedded, clayey, sandy in lower part; includes
few very thin beds of mediurn-gray very clayey fine- to
medium-grained sandstone; lower contact sharp

3.3

3.

Sandstone, medium-dark-bluish-gray, partly iron-stained,
slabby-weathering, obscurely bedded, friable, fineto coarse-grained in lower part becoming fine- to mediumgrained with scattered coarse 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

11.9

Shale, dark-gray, platy-weathering, poor blocky-weathering
in lower 0.3 ft., poor fissile to platy-bedded, carbonaceous; upper half becomes less carbonaceous and includes many fine-grained particles of light-brownishgray volcanic ash and pumice(?); lower contact sharp

0.9
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Siltstone, medium-dark-bluish-gray, hackly-weathering,
obscurely bedded, very clayey especially in upper
part; plant fragments coupon in part; lower contact
sharp

3.4

Sandstone, medium-dark-bluish-gray. slabby-weathering,
obscurely bedded, fairly friable, very fine to finegrained, subangular to sub rounded, very silty, very
clayey; includes few large weathered biotite flakes
and abundant dark-gray phyllitic shale flakes; 0.1ft. siltstone bed in middle; poorly observed; lower
contact sharp-

2.2

Siltstone, medium-dark-bluish-gray, hackly-weathering,
obscurely bedded, clayey to very clayey in upper
part; few plant fragments at base

6.3

Sandstone, medium-dark-bluish-gray, partly iron-stained,
slabby-weathering, partly obscurely very thin bedded
and cross-bedded, friable, very fine grained, subangular, clayey, very silty; includes very thin siltstone interbeds or lenses; lower contact gradational

8.3

Siltstone, medium-gray, partly iron-stained, mostly obscurely bedded but partly laminated, sandy to very sandy
in upper part

1.5

Coal, platy-weathering, bony; includes light-gray mediumgrained pyroclastic(?) grains; prooably tuff or devitrified pumice

0.2

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 0.3ft. bed about 1.5 ft. above base)

8.5

Shale and interbedded siltstone; shale, medium-dark-bluishgray, obscurely bedded, silty; few plant fragments and
large coalified wood remains; siltstone, medium-gray,
hackly-weathering, obscurely bedded, sandy; includes
few very thin beds of medium-gray friable very fine
grained very silty sandstone in lower 1.5 ft.-

3.3

Shale, medium-dark-bluish-gray, obscurely bedded, silty;
few plant fragments and large coaly wood remains at
top

2.3
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Coal, very impure; includes some large woody remains; includes several lenses up to 0.1 ft. thick of lightbrown to light-brownish-gray si Its tone with abundant
light-gray grains of tuff or devitrified pumice; lower
contact sharp-

0.8

Shale, medium-gray, hackly-weathering, obscurely bedded,
silty, partly sandy in lower half; carbonaceous plant
fragments common in part; lower contact fairly sharp

3.6

Sandstone, medium-gray, obscurely bedded, mostly friable,
very fine grained, very silty, shaly in basal part;
lower contact gradational-

1.2

Shale, medium- to medium-light-gray, hackly-weathering, obscurely bedded, silty; carbonaceous plant fragments
abundant in basal 0.3 ft. and scattered elsewhere in
unit; lower contact sharp

4.2

Siltstone, medium-brown to brownish-gray, piaty-weathering,
poor platy-bedded; many carbonaceous plant fragments on
bedding; includes light-gray grains of tuff or devitrified pumice

0.7

Coal, dull, impure; upper two-thirds of unit grades laterally
into medium-brown sandy siltstone with abundant lightgray grains of tuff or devitrified pumice; lower contact sharp

0.4

Shale, medium-gray to medium-dark-bluish-gray, hacklyweathering, obscurely bedded, silty; scattered plant
fragments randomly oriented; includes very thin interbeds of medium-gray siltstone in lower 1 ft.; lense up
to 0.15 ft. thick of brownish-gray coaly shale near
top; lower contact gradational

5.7

Sandstone, medium-dark-bluish-gray, fine- to medium-grained
in lower 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--

5.5

Siltstone and shale; siltstone, medium-gray to medium-darkbluish-gray, ocscurely bedded, very sandy; shale,
medium-gray, obscurely bedded, very silty; some carbonaceous plant fragments---

- 0.7
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Sandstone, medium-dark-bluish-gray, sTabby-weathering,
obscurely bedded, friable, very fine to finegrained with scattered medium grains near middle,
subangular, clayey, very silty; abundant dark-gray
shaTe flakes; plant remains near middle; includes
0.2-ft. medium-gray siltstone bea 0.5 ft. below top;
several very thin beds or lenses of siltstone

4.

ShaTe, medium-gray, obscurely bedded; abundant small plant
fragments; scattered large wood fragments; lower contact sharp

1.5

Sandstone, medium-gray, obscurely bedded, friable, very fine
to fine-grained, subangular, clayey, very silty; many
small dark-gray shale flakes; abundant plant fragments
in top 0.2 ft.; includes few very thin beds or lenses
of medium-gray siltstone; lower contact sharp

4.

ShaTe, medium-gray; abundant large coalified tree remains;
includes few very thin lenses of medium-gray to mediumdark-bluish-gray friable very fine to fine-grained '
sandstone

0.3

Sandstone, medium-darK-bluish-gray, partly iron-stained,
sTabby-weathering, obscurely bedded, soft, friable,
very fine grained with the upper 1 ft. becoming mainly
siltstone, subangular, clayey, very silty; many small
dark-gray shale flakes; few large plant fragments;
includes some very thin interbeds of medium-gray
siTtstone; lower contact gradational

7.4

Sandstone and interbedded siltstone; sandstone, mediumdark-bluish-gray, sTabby-weathering, obscurely bedded,
very fine grained, subangular, clayey, very silty;
siTtstone, medium-dark-bluish-gray, slabby-weathering,
obscurely bedded, clayey; some large coaly wood fragments near middle; lower contact gradational-

2.2

ShaTe, medium-gray to medium-dark-bluish-gray, obscurely
bedded, very silty; some carbonaceous plant fragments; few large plant fragments near top; lowercontact gradational-

1.

ShaTe, 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 twothirds of unit

2.9

139

Shale, medium-gray, hackly-weathering, obscurely bedded,
silty; common carbonaceous plant fragments; lower contact sharp

3.4

Siltstone, brownish-gray, poor platy-weathering, poor
platy- to very thin bedded, very sandy, microbreccia;
includes abundant olive-gray and dark-gray meaiurngrained shale flakes and light-gray pumice(?) fragments; lower contact gradational

1.2

Sandstone, medium-dark-bluish-gray, slabby-weathering, obscurely 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 fairly snarp-

2.5

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, clayey, very
silty; subequal quantities of monomineralic grains and
dark-gray shale flakes; scattered coalified wood remains 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 contact sharp

22.5

Shale and interbedded sandstone; shale, medium-gray, hacklyweathering, obscurely bedded, silty; 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 lenses less than 0.1 ft. thick;
unit includes large carbonaceous wood remains; lower
contact sharp

0.6

Shale, medium-gray to medium-dark-bluish-gray, hacklyweathering, obscurely bedded, silty; some small plant
fragments; lower contact sharp

6.4

Sandstone, medium-dark-bluish-gray, slabby-weathering,
obscurely bedded, friable, very fine to fine-grained,
subangular, clayey, very silty; abundant small darkgray shale flakes; lower contact gradational

3.6
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Siltstone and interbedded sandstone; siltstone, mediumgray, very thin bedded, partly platy-bedded, very clayey;
sandstone, medium-gray, slabby- to poor platy-weathering,
very thin bedded, friable, very fine grained, subangular, clayey, very silty; few small dark-gray shale
flakes

4.8

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

1.5

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

9.6

Siltstone, medium-gray, slabby-weathering, obscurely bedded,
partly sandy, clayey at base; abundant carbonaceous
plant fragments in part

6.6

Shale, medium- to medium-dark-gray, poor fissile to platybedded, carbonaceous; 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

0.6

Shale, medium-gray, poor platy-bedded to fissile in part,
silty; abundant small carbonaceous fragments; lower
contact fairly sharp

3.4

Shale and interbedded carbonaceous shale, medium- to darkgray, deeply weathered, fissile; abundant plant fragments and large carbonaceous wood remains; poorly
developed vertical cleat and the appearance of coal;
lower contact sharp

1.5
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Siltstone, medium-gray, partly brownish-gray, poor pla.tyweathering in lower part and slabby- 1:0 hackly-weathering in upper part, platy-oedded in lower part to obscurely bedded in upper part, very clayey in upper
0.5 ft.; sore leaf imorassions in part; large carbonaceous wood remains locally abundant in 0.2-ft.
interval 0.5 ft. 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 carbonaceous shale beds
less than 0.1 ft. thick in lower part; lower contact
gradational-----_ _____

7,3

Shale (7P-23)*, medium-gray, hackly-weathering, obscurely
beddea, silty; common carbonaceous plant fragments;
lower contact gradational-

5.

Siltstone, medium-gray, slaoby- to poor platy-weathering,
platy-bedded, soft, clayey; few carbonaceous plant
fragments; includes several beds up to 0.5 ft. thick^
of medium-gray friasle very fine grained subangular
sandstone; unit poorly exposed; lower contact sharp------

12.

Sandstone, medium-gray, very thin bedded, cross-bedded,
friable, fine- to medium-grained in lower 2 ft. becoming fine-grained above, subangular, silty; few
leaf impressions 6 ft. above base; includes abundant
black rock fragments; few thin beds and lenses of platyweathering iron-rich sandstone; thin beds of mediumgray laminated si Its tone in upper 2.5 ft.; unit
locally a poor cliff former; lower contact fairly
sharp

11.2

Sandstone, medium-gray, poor platy- to slaboy-weathering,
platy- to very thin bedded, partly friable, very fine
grained, subangular, very silty; includes a few very
thin interbeds of medium-gray sandy Siltstone; lower
contact sharp

6.

Siltstone and interbedded sandstone; Siltstone, mediumgray, platy-bedded, clayey, partly calcareous; sandstone,
medium-gray, oartly iron-stained, platy- to very tnin
bedded, friable, very fine grained, subangular; includes few thin beds of medium-gray snale; lower contact sharo--

1.7
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Sandstone, medium-gray, iron-stained, slabby-weathering,
obscurely bedded, friable, very fine grained, subangular, very silty; common small dark-gray shale
flakes; lower contact sharp

2.7

Siltstone, medium-dark-bluish-gray, slabby- to poor platyweathering in upper 1.5 ft., obscurely bedded, clayey
in upper 1.5 ft.; few plant fragments in lower half;
includes very tm'n beds of fnaole very fine grained
sandstone in 1-ft. interval near middle; 0.1-ft.
bed of light-brownish-gray clays tone about 3 ft. below
top; lower contact gradational~

9.7

Sandstone, medium-gray to medium-dark-bluish-gray, partly
iron-stained, slabby-weathering, obscurely bedded,
partly platy- to very thin beaded, partly cross-bedded,
mostly friable, very fine grained, subangular, very
clayey, very silty; includes few fine- to mediumgrained sandstone interbeds up to 1 ft. thick; 0.5-ft.
bed of medium-gray sandy si Its tone about 3 ft. above
base; lower contact sharp-----

11.5

Siltstone, medium-gray, partly iron-stained, slabby- to poor
platy-weathering, partly platy- to thin-bedded, somewhat uneven-bedded, partly sandy; locally common plant
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 gradational---------

12.

Siltstone, medium-gray, slabby-weathering, obscurely bedded,
even-textured, soft, sandy; lower contact fairly sharp

1.5

Shale (7P-21)*, medium-gray, obscurely bedded, very silty;
abundant caroonaceous plant fragments in lower part;
includes 0.6-ft. interval of brownish-gray shale in
middle; bone-coal lenses up to 0.4 ft. thick and
large carbonaceous wood remains; lower contact
gradational

3.1

Siltstone and interbedded sandstone; Siltstone, medium-gray
to medium-darK-bluish-gray, slaoby-weathering, obscurely bedded, partly sandy; sandstone, med'lurn-gray
to medium-dark-bluish-gray, slaoby weathering, obscurely beddea, friable, very fine grained; subangular,
very silty, very clayey; forms ceds up to 1 ft. thick
in upper two-thirds of unit; lower contact sharp-

14.7
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Sandstone, medium-gray, slabby-weathering, poor platybedded, very fine grained, subangular, clayey, very
silty; includes in lower part interoedded si Its tone
and shale with many plant fragments; 0.1-ft. lense
0.5 ft. above base of dark-brownish-gray to darkgray shale with very thin lenses of yellowish-brown
very fine grained particles of tuff or devitrified
glass(?); lower contact gradational

3.8

Siltstone, medium-gray to medium-dark-bluish-gray, hacklyto poor slabby-weathering, obscurely bedded, sandy;
some large wood remains; lower contact gradational-

1.6

Sandstone, medium-gray to medium-dark-bluish-gray, slabbyweathering, obscurely bedded, prooably platy- to
very thin bedded, very fine grained, subangular, very
silty, very clayey; lower contact gradational------ --

1.8

Sandstone, medium-da^k-oluish-gray, slabby-weathering,
obscurely bedcad to very thin bedded, cross-bedced.
friable, mostly medium- to coarse-grained, some very
coarse grains and granules in lower 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 lower 3 ft.;
lower contact sharp---

12.1

Shale, medium-gray, hackly- to poor sTabby-weathering, obscurely bedded, clayey 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, mediumto coarse-grained at base becoming very fine to finegrained at top, suoangular, very silty, very clayey;
abundant dark-gray shale flakes; lower contact sharp --

7.6

Shale and interbedded siltstone; shale, medium-dark-bluishgray, obscurely bedded, silty; some plant fragments;
siltstone, rr.edium-dark-bluish-gray, obscurely bedded,
clayey, sandy; some olant fragments; unit weathers
hackly to chunky
"

4.2

Siltstone, brownish-gray to medium-gray, poor platy-bedded,
carbonaceous; many plant fragments; probably pinches
out in short lateral distance

0.2
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Sandstone, medium-dark-bluish-jray, slabby-weathering,
obscurely bedded, mostly friacle, medium- to coarsegrained in basal 1 ft. becoming fine- to rnedi urn-grained
about 3.5 ft. above base, subangular, very silty, very
clayey; composed mostly of dark-gray shale flakes;
lower contact sharp and undulating
--

7.6

Shale, medium- to dark-gray, poor fissile to pi aty-bedded,
very silty; many plant fragments on bedding surfaces;
lower contact fairly sharp

0.3-0.7

Sandstone, medium-dark-bluish-gray, obscurely bedded, very
fine grained, subangular, silty, very clayey; abundant
dark-gray shale flakes; upper 0.5 ft. dominately siltstone; includes at 0.5 ft. below top lense less than
0.1 ft. thick of yellowisn-brown very fine grained
very silty sandstone; lower contact fairly sharp-

2.4

Sandstone, medium-dark-bluish-gray, slabby-weathering, obscurely becdad, friable, very fine to fine-grained,
subangular, very silty; abundant dark-gray shale
flakes; lower contact sharp

3.3

Shale (7P-13)*, medium-gray, obscurely bedded, silty; some
small plant fragments and large coalified wood remains;
slickensided in part; lower contact sharp

1.1

Sandstone, medium-dark-bluish-gray, partly iron-stained
(particularly in upper 1 ft.), mostly slabbyweathering, friable in lower 3 ft., very fine to finegrained, clayey in upper 1 ft.; abundant dark-gray
shale flakes; some large coaly wood fragments; lower
contact sharp--

4.

Siltstone, mottled medium-gray and brownish-gray in lower
part to mostly dark-brownisn-gray in upper part,
fissile- to chunky-weathering, obscurely to poor platybedded in upper part, carbonaceous in part; fine grains
of tuff, clear feldspar and devitrified glass(?);
many carbonaceous plant fragments; includes lenses up
to 0.3 ft. thick of medium-gray friable fine-grained
very silty sandstone in uoper 1 ft.; lower contact
gradational

1.9

Siltstone, medium-gray, obscurely bedded, soft, sandy in
upper 1 ft., clayey; some caroonaceous plant fragments
and few large coalified wood remains in lower part;
lower contact sharp

3.4
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Sandstone, medium-gray to medium-dark-bluish-gray, slabbyweathering, obscurely becded, friable, very fine to
medium-grained, upper 0.8 ft. snostly very fine grained,
subangular, clayey, very silty, poorly sorted; abundant
dark-gray shale flakes; lower contact gradational

4.1

Siltstone and interbedded shale; si Its tone, medium-'jray,
obscurely bedded, silty, sandy;'common randomly oriented
plant fragments; shale, medium-gray, obscurely bedded,
very silty; common randomly oriented plant fragments;
unit weathers slabby and includes very thin beds and
lenses of medium-gray very fine to medium-grained
sandstone

2.

Siltstone and bone coal; siltstone, brownish-gray to mediumgray, poor fissile to platy-bedded, clayey, carbonaceous
in part; many plant fragments; coal, imoure, weathered,
lenticular; large coalified wood remains; lower contact
gradaticnal; unit probably equivalent to uppermost coal
described in measured section 10--

1.1

Siltstone, medium-gray, slabby- to hackly-weathering, obscurely bedded, clayey; few small plant fragments;
few large coaly wood fragments about 1 ft. above base
and in upper 0.5 ft.; includes some interbedded shale
in lower half; lower contact sharp-

9.7

Siltstone, medium-gray becoming brownish-gray in upper part,
platy-bedded and hard in upper half, mostly clayey,
sandy in upper part; coalified wood fragments at top;
lower contact gradational--

3.

Sandstone, medium-dark-bluish-gray, slabby-weathering, obscurely bedded, friable, medium- to coarse-grained in
lower 3 ft. becoming mostly medium-grained in middle
part and very fine grained in upper 3 ft., subangular,
clayey, very silty; abundant dark-gray shale flakes;
lower part mostly covered -- poorly exposed by trenching;
lower contact sharp and probably disconformable
- 32.
Note:

The rocks described below are exposed in a steep
hillside about 100 yd. southwest of the 32-ft. sandstone described above. T^e sandstone is mostly covered
across this distance, and correlation is based on the
medium to coarse grain size and position on the hillside.
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Siltstone, medium-gray, obscurely oedded, sandy in lower
part, very clayey, siickensided; plant remains common;
abundant light-gray grains and granules of tuff and
devitrified pumice; common clear feldspar grains;
solution cavities(?) in 1.5-ft. interval 1 ft. above
base; 0.1-ft. bed of brownish-gray carbonaceous siltstone at top; lower contact gracational; this unit
apparently cut out to the northeast by the overlying
sandstone

3.7

Sandstone, medium-gray, mostly iron-stained, slabbyweathering, partly very thin bedded, partly laminated,
soft, friable, very fine grained, suoangular, very silty
in upper part; includes a 2.5-ft. bed of medium-gray
obscurely bedded si Its tone near middle; poorly developed
ironstone nodules at top; lower contact fairly sharp;
upper part of this unit probably cut out to the northeast by overlying sandstone------

14.

Siltstone, medium-gray, iron-stained, hackly-weathering,
obscurely bedded, partly sandy; includes very tnin
fnterbeds of meal urn-gray platy-bedded friable very fine
to medium-grained very silty sandstone; scattered
yellowish-brown soft poorly defined concretions up to
0.1 ft. thick; lower contact gradational-

7.

Sandstone, medium-gray, siabby-weathering, platy- to very
thin bedded, platy-bedded in upper 1 ft., friaole,
very fine grained, subangular, clayey, very silty;
common dark-gray rock fragments; lower contact fairly
sharp

4.2

Siltstone and interbedded sandstone; Siltstone, medium-gray
to medium-dark-bluish-gray, platy- to very thin oedded,
soft, sandy; sandstone, medium-gray, platy- to very
thin bedded, soft, very fine grained; unit weathers
hackly; includes 0.1-ft. bed of medium-gray friable
fine-grained sandstone 0.2 ft. Delow top; lower contact
fairly sharp

3.4

Siltstone, medium-gray to medium-dark-bluish-gray, hacklyweathering, obscurely bedded in lower half, platybedded to laminated in upper naif, clayey; includes 0.1ft. irregular bed of mottled yellowish-brown Siltstone
0.2 ft. below top; lower contact gradational-----

1.9
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Sandstone, medium-gray to medium-dark-bluish-gray, slabbyweathering, mostly obscurely bedded, partly very thin
bedded, mostly soft, partly friable, medium-grained
in basal 1 ft. becoming very fine grained above, subangular, clayey, very silty; lower contact sharp

6.5

Siltstone (7P-1 -- 3 ft. above base)*, medium-gray to mediumdark-bluish-gray, nackly-weethering in upper 4 ft.,
poor platy-weathering in upcer 0.5 ft., poor conchoidally
fracturing, mostly obscurely beaded, platy- bedded in
upper 4 ft., partly laminated in upper 0.5 ft., soft,
sandy, clayey; few plant fragments; common ye]lowishgray partly limy clayey shale flakes in a thin bed
about 3 ft. above base; includes interbeds UD to
1 ft. thick of medium-gray soft very fine grained
sandstone; 0.2-ft. bed of mediun-dark-gray platybedded to poorly fissile carbonaceous siltstone 5 ft.
above base; lower contact concealed in Fox Creek-

13.2
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Measured section 8
Location: Hillside exposure in large unnamed west tributary of Fox
Creek from SE corner SW 1/4 SE 1/4 sec. 7 southward to SW 1/4 NE
1/4 NE 1/4 sec. 18, T. 4 $., R. 10 W. , Seldovia 0-3 quadrangle.
This location is approximately the same as locality 172 of Barnes
and Cobb (1959, pis. 18, 19). Section starts about 15 ft. below
canyon rim.
Feet
Tertiary rocks-Kenai Group, Sterling Formation
Si Its tone (8?-95
middle part)*, medium-gray, mostly lightolive-gray-weathering, partly iron-stained, chunkyweathering, obscurely bedded, clayey, sandy in basal
1 ft.; abundant carbonaceous plant fragments; clayey
ironstone nodules 0.1 ft. thick about 3.5 ft. above
base; overlain by deeply weathered silcstone and soil;
lower contact gradational
i
Sandstone, medium-light-grayj> partly iron-stained, slabbyweathering, laminated tip platy-bedded, soft, friable,
very fine grained, subangular to sunrounded; lower
contact gradational
-

5.5

Sandstone, medium-gray, oartly iron-stained, mostly obscurely bedded but laminated to platy-bedded in upper
1.5 ft., friable, fine- to medium-grained (lower i
ft.) grading upward to very fine grained (upper 1.5
ft.), subangular to SUDrounded; lower 3 ft. includes
scattered rounded snaie pebbles (less than 0.1 ft.
long) with carbonaceous plant fragments; lower contact sharp

11.4

Siltstone, medium-!ight-gray, partly iron-stained, mostly
platy-bedded, hard, tough, clayey; some carbonaceous
plant fragments; several very thin iron-rich beds-

0.5

Siltstone, medium-gray, oartly iron-stained, obscurely
bedded, clayey, mostly sandy; many carbonaceous
plant fragments; includes at 0.1 ft.below top a
0.2-ft. lense of sandstone similar to below; lower
contact sharp and irregular --

1.1

Sandstone, medium-light-gray, mostly iron-stained, obscurely bedded, friaole, very fine to fine-grained,
subangular to subrcunded; lower contact sharp

1.8

*Palynological sample

149

8.+

Si Its tone, medium-gray, deeply iron-stained and hard in
upper 0.2 ft., obscurely bedded, clayey; many carbonaceous plant fragments; lower contact sharp

1.2

Sandstone, medium-gray, mostly iron-stained, mostly obscurely bedded, friable, very fine grained, subangular
to subrounded; lower contact sharp-

4.

Sandstone, medium-gray, partly iron-stained, mostly laminated to platy-bedded, partly friable, very fine grained,
subangular to subrounded, silty, very clayey in upper
1 ft.; upper half includes numerous irregular thin
(about 0.1 ft.) beds of medium-gray clayey siltstone;
ironstone nodules 0.2 ft. thick at 1.2 ft. below top;
lower contact sharp
--

6.9

Siltstone, medium-gray, partly iron-stained, slabby-weathering, partly laminated to platy-bedded, obscurely bedded
(middle), clayey; some carbonaceous slant fragments,
large coalified plarrt fragments near base; includes at
1.5 ft. aoove 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 partly laminated sandstone 0.6 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)

8.3

Coal; includes at 0.7 ft. above base a 0.5-ft. bed of
brownish-gray weathered clayey siltstone; lower
contact fairly sharp

2.8

Siltstone, medium-gray, chunky-weathering, obscurely
bedded, clayey; many randomly oriented carbonaceous
plant fragments; upper 0.1 ft. becomes medium-darkgray laminated to platy-bedded carbonaceous siltstone------------ -- --- --

].

Sandstone, medium-gray, platy- to slabby-weathering, laminated to platy-bedded (lower half), very fine to finegrained, subangular to subrounded, silty, clayey;
abundant carbonaceous material near base, numerous
large coalified wood fragments at high angle to bedding;
lower contact gradational
--

1.2

Siltstone, medium-gray, nediurn-dark-gray (middle), platyweathering, obscurely oedded, sandy in upper 0.2 ft.,
very clayey in lower 0.5 ft.; many carbonaceous plant
fragments

2.4
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Coal, poor blocky- to platy-weathering; many flattened
coalified logs; Includes at 0.8 ft. above base a lenticular bed (0-0.2 ft.) of brownish-gray fissile- to
platy-weathering clayey siltstone with many carbonaceous
plant fragments; at 0.3 ft. below top lenses (less than
0.1 ft. thick) of medium-brcwn-weathering siltstone

2.1

Siltstone, medium-gray, light-gray-weathering, obscure
platy- to very thin bedded, very clayey; many small
and large carbonaceous wood fragments mostly parallel
to beddi ng

0.3-0.8

Coal, platy-weathering, very impure

0.2-0.4

--

Siltstone, medium-dark-gray, partly iron-stained, laminated to platy-bedded, clayey, very sandy; abundant
carbonaceous plant fragments on bedding; lower contact
sharp

0.4

Sandstone, medium-gray, mostly iron-stained, obscurely
bedded, friable, fine-grained, sunangular to suDrounded,
slightly silty; some randomly oriented caroonaceous
plant fragments; includes in upper 1 ft. very thin
irregular beds and lenses of medium-gray to ironstained siltstone; lower contact sharp

3.3

Siltstone and interbedded sandstone; siltstone, mediumgray, chunky-weatnering, obscurely bedded, clayey;
many carbonaceous plant fragments; sandstone (lower
half of unit), medium-gray, obscurely bedded, friable,
fine- to medium-grained at base becoming very fine
grained at top, subangular to subrounded, silty;
abundant carbonaceous laminations 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 mediumgray partly laminated silty shale; lower contact
sharp
--

5.3

Siltstone, medium-gray, partly iron-stained, mostly obscurely
bedded, some laminated to piaty-bedded, clayey; includes
2 carbonaceous clayey 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--

9.2
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Coal and interbedded siltstone and carbonaceous shale;
coal, mostly platy, one 0.3-ft. bed at top, very
impure; siltstone, meaium-gray, poor fissile- to platyweathering, clayey; abundant carbonaceous plant fragments; lower contact fairly sharp

0.8

Sandstone, medium-gray, obscurely bedded, friable, finegrained becoming partly very fine grained in upper
part, subangular to subrounded, silty; lower contact
sharp

2.4

Siltstone, medium-gray, partly iron-stained, mostly obscurely
bedded, oartly laminated to platy-bedcad, clayey; few
carbonaceous plant fragments; includes laminae ana beds
(as much as 0.05 ft. thick) of very fine grained sandstone in lower part-

4.2

Coal, very impure; lower contact sharp

0.7

Sandstone, medium-gray, laminated, soft, very fine
grained, subangular to suorounded, silty; grades into
siltstone in upper half; very clayey in upper 1 ft.
(8P-83)*: few carbonaceous plant fragments; lower
contact gradational

5.

Siltstone, medium-gray, obscurely bedded, clayey; abundant
carbonaceous plant fragments; upper half inter!aminated
with very fine grained silty sandstone; includes 0.1ft. bed of friable fine-grained sandstone near middle;
0.1-ft. bed of dark-gray coaly shale in upper-middle
part; lower contact gradational

2.

Sandstone, medium-gray, obscurely bedded, friable, fine- to
medium-grained (lower 1 ft.) grading upward to very fine
grained (upper 5.5 ft.}, subangular to subrounded;
upper part appears more quartzose than lower part;
lower contact sharp and probably disconformable

3.5

Siltstone, medium-gray, slabby-weathering, obscurely bedded,
clayey in upper 0.5 ft.; some carbonaceous plant fragments

4.9

Coal, impure; flattened coalified logs

0.2

Siltstone, medium-gray, poor laminated to platy-bedded,
clayey; many carbonaceous plant fragments parallel to
bedding --

0.5

Coal, very impure

0.4

*Palynological sample

152

Siltstone, light-brown, light-gray-weathering, irregular
obscurely laminated, clayey, sandy; :nany carbonaceous
plant fragments; probaoly of pyroclastic origin-

-

0.1-0.5

Coal, blocky; many flattened coalified logs; lower contact
fairly sharp

0.7

Siltstone, medium-gray, obscurely bedded, clayey; some
carbonaceous plant fragments; upper part becomes
carbonaceous Siltstone; lower contact sharp

l.-l.S

Sandstone, medium-gray, iron-stained, cross-bedded, friable,
fine-grained, partly very fine grained (upper part),
subangular to subrounaed; lower contact sharp and
probably disconformable ----

9,

Siltstone, medium-gray, chunky-weathering, obscurely
bedded, very clayey; lower contact rairly sharp

3.2

Siltstone, brown, dark-gray platy-weathering, obscurely
bedded, very clayey; few carbonaceous plant fragments;
upper 0.1 ft, includes flat Siltstone clasts; lower
contact fairly sharp-

2.

Siltstone, mediurn-gray r slabby- to chunky-weathering (poorly
observed), obscurely bedded, clayey; some small carbonaceous plant fragments, many large carbonaceous plant
fragments normal to bedding; includes in middle a 1.5ft. bed of laminated to platy-bedded very fine grained
subangular to subrounaed silty sandstone; grades into
shale in upper 1 ft. (8P-76)*; lower contact sharp;

8.8

Sandstone, medium-gray, iron-stained, laminated to platybedded, friable, very fine grained, subangular to subrounded, silty; lower contact sharp

3.5

Siltstone, medium-gray, obscurely bedded, clayey, shaly
(upper 1 ft.), friable (lower 0.5 ft.); few carbonaceous 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 ----

6.

Siltstone, medium-gray, obscurely bedded, friable, soft;
few carbonaceous plant fragments
--

1.6
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Ironstone, reddish-brown, clayey; lower contact sharp

0.1

Siltstone, medium-gray, obscurely bedded, clayey; few carbonaceous plant fragments; lower contact gradational

2.6

Sandstone, medium-gray, partly iron-stained, mostly laminated to platy-bedded, partly obscurely bedded, very
fine grained, subangular to Subrounded; includes at
7.5 ft. above base a 1.5-ft. bed 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. bed of medium-Gray
obscurely bedded clayey si Itstone with carbonaceous
plant fragments; lower contact snarp

18.

Sandstone and interbedded siltstone; sandstone, medium-gray,
partly iron-stained, laminated to olaty-bedded (partly
obscure), partly friable, very fine grained, subangular to subrounded; forns beds mostly 2-4 ft. thick;
includes 3 friable fine-grained sandstone beds, each
about 0.5 ft. thick; siltstone, meaiurn-gray, obscurely
bedded, clayey; some carbonaceous plant fragments;
forms beds about 0.5 ft. thick except for 1.5-ft.
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
sharp

17.2

Sandstone, medium-gray, iron-stained, mostly laminated to
platy-bedded, fine-grained (basal 1 ft.) to very fine
grained, subangular 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; lower contact sharp

7.1

Sandstone, medium-gray, partly laminated to platy-bedded,
friable, very fine grained, subangular to subrounded,
very silty; includes at 1 ft. aoove 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

4.8

Shale (8P-68)*, medium-gray, obscurely bedded; includes
medium size sand grains (probably of volcanic origin);
few small carbonaceous plant fragments

2.3
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Coal and interbedded silts tone and carbonaceous shale
(lenticular beds as much as 0,5 ft. thick); coal,
platy-weathering; flattened coal ifled logs; siltstone,
medium-gray to brownish-gray, obscurely bedded, clayey;
some carbonaceous olant fragments and large coalified
wood fragments; abundant wnite angular grains (volcanic
origin?) in the siltstone and coai

2.7

Siltstone, medium- to medium-dark-gray, obscurely bedded,
clayey; very carbonaceous in basal 0.5 ft.; many
carbonaceous plant fragments; many large plant fragments in upper 1 ft.; lower contact gradational-

4.4

Sandstone, medium-gray, mostly obscurely bedded, laminated to platy-bedded (at 9.5-12 ft. above base),
mostly friable, fine- to medium-grained (basal 1.5
ft.) grading upward to very fine grained and very
silty (upper 4 ft.), subangular to angular; fine
carbonaceous material and much iron stain at 9.5-12
ft. above base--

16.

Coal

0.6

Si Ustone, medium-gray, clayey; carbonaceous plant fragments

0.3

Coal; includes 0.1-ft. bed of dark-gray carbonaceous
shale 0.2 ft. below top

1.3

Siltstone, medium-brown, clayey

0.5

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

1.1

Siltstone, medium-gray, obscurely bedded, clayey; many
carbonaceous plant fragments

0.5

Coal; includes 0.2-ft. bed of dark-gray very carbonaceous
shale in middle-

0.8

Sandstone, medium-gray, partly iron-stained, obscurely
bedded, probably partly cross-bedded, friable, fineto medium-grained (basal part) grading upward to very
fine grained and very silty (uppermost part), subangular to subrounded; lower contact sharp-

11.3
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Siltstone, medium- to medium-dark-gray, mostly obscure
platy-bedded, clayey, sandy in basal part; many
carbonaceous plant fragments in part; lower contact
gradational

2.7

Sandstone, medium-gray, partly iron-stained, slabbyweathering, partly laminated to platy-bedded, friable,
fine-grained, fine- to medium-grained (basal 1 ft.);
subangular to sub rounded, upper 0.5 ft. grades to
micaceous clayey si Itstone; many randomly oriented
carbonaceous plant fragments in upper 1.5 ft.; lower
contact sharp

7.1

Sandstone, medium-gray, poor platy- to poor sTabby-weathering, obscurely beaded, partly friable, very fine to
fine-grained, medium- to coarse-grained (basal 1.5
ft.); subangular to suorounded, silty; includes few
medium-gray sandy clayey si Its tone beds aoout 0.5
ft. thick in middle and upper parts

5.

Coal and carbonaceous shale (subequal amounts); coal,
impure; mostly in lower half of unit; poorly exposed

1.4

SiTtstone, medium-gray, light-brown tinted, obscurely
bedded, clayey; white angular grains (volcanic
origin?); some carbonaceous fragments

0.3

Coal; includes irregular partings of medium-gray siltstone in lower half and brown siltstone (pyroclastic?)
less than 0.1 ft. thick about 0.2 ft,below top

0.7

SiTtstone, medium-gray, partly brcwn tinted, obscurely
bedded, clayey; abundant caroonaceous plant fragments,
some large flattened coal ifled logs; includes very
irregular coal lenses as much as 0.5 ft. thick near
middle; lower contact "wavy" and irregular

- 2.2

CoaT, platy- to blocky-weathering; includes a 0.2-ft. bed
of brownish-gray carbonaceous shale at base and lenticular bed of medium-brown siltstone about 0.1-0.2
ft. thick at 0.2 ft. below top

1.3

Si Itstone, medium-gray, obscurely bedded, very clayey;
many randomly oriented carbonaceous plant fragments;
includes at too 0.5-ft. bed of medium-gray non-bedded
cTays tone (8P-59)* (underclay?) with abundant plant
fragments and many slickensides-

3.

*PaTynological sample

156

Sandstone, medium-gray, partly iron-stained, obscurely
bedded, friable, fine-grained to very fine grained
at top. subangular to surrounded; lower contact fairly
sharp

2.5

Siltstone, mediurn-gray, partly iron-stained, chunky- to
poor sTabby-weathering, obscurely bedded, hard, very
cTayey; some carbonaceous plant fragments; lower contact gradational --

4.6

Shale (8P-5S)*, dark-gray (base) to medium-gray (top),
obscurely bedded; abundant carbonaceous plant fragments; lower contact gradational

0.7

Coal, very impure; lower contact sharp

0.3

Sandstone, medium-gray, mostly iron-stained, tartly irregular laminated to platy-bedded, mostly friable, very
fine grained, subangular to subrounded, silty, clayey;
few ironstone nodules less than 0.1 ft. thick about 3
ft. above base; some carbonaceous plant fragments in
upper-middle part; includes niediurn-gray ooscurely
bedded clayey siltstone in basal part (1.5 ft.) and
in beds about 1 ft. thick in upper 4 ft.; lower contact sharp

11.

Sandstone and interbedded siltstone (subeaual amounts);
sandstone, ;reriiurn-gray, mostly laminated to platybedded, partly friable, very fine grained, subangular
to subrounded; abundant fine carbonaceous material
on many bedding planes; forms beds aDout 1-2 ft. thick;
siltstone, medium-gray, obscure to poor platy-bedded,
very clayey; many carbonaceous plant fragments; unit
includes few beds about 0.5 ft. thick of medium-gray
silty shale with plant fragments; 0.3-ft. bed of darkgray carbonaceous siltstone at top; lower contact
sharp

22.1

Sandstone, medium-gray, partly reddish-brown stained
(caused by burning of underlying coal?}, obscurely
bedded, very fine grained, subangular to subrounded,
very silty, clayey

7.

Coal bloom, 3ed U (?), deeply weathered, clayey; includes
at top yellowish-brown and reddish-Drown coal ash
0.1 ft. thick
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Siltstone, medium-gray, upper part stained reddish-brown
(result of burning of over-ying coal?), obscurely
bedded, clayey in basal 0.2 ft.; lower half includes
numerous thin beds of lamina tea to platy-beclded very
fine grained subangular to SUDrounded sandstone; lower
contact fairly snarp

.

5.

Sandstone, medium-gray, partly iron-stained, poor platyweathering, laminated to platy-bedded, partly friable,
very fine grained, subangular to subrounded, mostly
silty; includes at base a 0.5-ft. bed of friable
fine-grained sandstone and a similar bed about 5 ft.
above base; latter oed overlain in upward order by
hard micaceous very sandy siltstone about 2 ft.
thick and very clayey siltstone aoout 0.5 ft. thick;
lower contact sharp-

13.

Siltstone, medium-gray, slabby-weathering, obscure platy^
bedded, clayey, very sandy; few carbonaceous plant
fragments; includes at base a bed of platy-weathering medium-dark-gray clayey siltstone about 2.5 ft.
thick; near mi dale a few bads of medium-gray very
fine grained very silty clayey sandstone with average
thickness of about 1 ft

20.

Coal, Bed I (?), platy- to blocky-weathering, impure; many
flattened coalified logs in upper half; includes near
middle a 0.1-ft. lenticular bed of medium-gray clayey
siltstone; lower contact fairly sharp
Shale (8P-51)*, mediurn-dark-gray, poor fissile-bedded,
silty; abundant carbonaceous plant fragments mostly
on bedding; locally includes 0.2-ft. coal at base;
lower contact fairly sharp

--

1.5

-

1.6

Siltstone, medium-gray, partly iron-stained, locally
slabby-weathering, cdscurely bedded, hard in basal
1 ft., very clayey; scattered randomly oriented
carbonaceous olant fragments; ironstone nodules
in basal 1 ft., near middle, and in upper 0.2 ft.;
lower contact fairly sharp

9.7

Sandstone, medium-gray, iron-stained, laminated to platybedded, friable, very fine grained, subangular to
subrounded, clayey, very silty in upper 2 ft.; lower
contact gradational

8.6

Sandstone, medium-gray, obscurely bedded, friable, finegrained, subangula^ to subrounded; lower contact
gradational-

2.8
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Sandstone, medium-gray, iron-stained, poor piaty-weathering,
laminated to platy-bedded, friable, very fine grained,
subangular to subrounded, silty, clayey; hard iron-rich
bed 0.1 ft. thick 0.3 ft. above base; lower contact
fairly sharp
-

1.5

Sandstone, medium-gray, mostly iron-stained, massiveweathering, poor cliff-forming, laminated to platy-dedded,
cross-bedced (cress-bed sets about 1.5 ft. thick),
partly friable, fine-grained, suoangular 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; lower contact sharp
and probably disconformable
45.
Shale, medium-gray, obscurely bedded; many carbonaceous
plant fragments; abundant coaiified wood fragments in
0.1-ft. zone 0.5 ft. above base; lower contact sharpCoal, platy-weathering, very impure; lower contact fairly
sharp --

3.4
- 0.3

Si Its tone, medium-gray, obscurely bedded, clayey; abundant
randomly oriented carbonaceous plant fragments; lower
contact fairly sharp

1.8

Coal, platy-weathering, very impure; lower contact
gradational--

0.7

Siltstone, medium- to medium-dark-gray, partly iron-stained,
poor platy- to chunky-weathering, partly laminated,
partly carbonaceous, clayey; abundant carbonaceous
plant and wood fragments; lower contact sharp

2.9

Siltstone, mediurn-gray, slabby-weathering, probably laminated to platy-bedded (obscure), clayey; abundant
carbonaceous plant fragments (roots?) in part, some
leaf impressions; grades into medium-gray obscurely
bedded friable very fine grained subangular to subrounded silty sandstone in upper half---Coal, Bed S (?), platy- to massive-weathering, partly very
impure; many flattened coaiified logs; includes 0.1ft. lenticular bed of brownish-gray sandy carbonaceous
Siltstone 0.1 ft. below top; lower contact sharp
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-

2.

3.6

Sandstone and interbedded siltstone, mostly similar to below;
many carbonaceous plant fragments and large randomly
oriented coalified wood fragments; includes at base bed
of medium-gray friable fine- to medium-grained subangular
to subrounded silty sandstone about 1.5 ft. thick and
at top bed of very fine grained sandstone about 2 ft.
thick; lower contact snarp

8.5

Sandstone and intarbedded siltstone; sandstone, medium-gray,
much iron-stained, partly laminated, mostly friable,
very fine grained, subangular to subrounded; includes
at 8.8 ft. above base a Q.3-ft. bed of medium-gray
iron-stained hard sandy clayey siltstone overlain
by 1.3-ft. bed of brownish-gray siltstone; 0.5-ft.
bed of medium-gray silty shale at top; some carbonaceous plant fragments in siltstone and shale;
beds in unit commonly 1-2 ft. thick; lower
contact sharp---

15.4

Siltstone, medium-gray, obscurely bedded, clayey, partly
sandy; some carbonaceous plant fragments randomly
oriented in part

3.

Coal; locally sharp variation in thickness; lower contact
sharp

1.2-1.9

Siltstone and interbedaed sandstone, slabby- to chunkyweathering; siltstone, medium-gray, obscurely 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

8.

Siltstone, light-gray to yellowish-gray, sandy; may be a
very fine grained tuff or volcanic ash

0.15

Siltstone, dark-gray, carbonaceous, clayey--

Q.3

Coal, impure

0.4

Shale (8P-39)*, medium-dark-gray, poor pi aty-bedded; abundant
carbonaceous plant fragments and coal stringers mostly
parallel to bedding; lower contact gradational-

1.6

Siltstone, yellowish-gray, partly laminated, claysy; few
carbonaceous plant fragments; may be a very fine
grained tuff or volcanic ash
----

4.6
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Siltstone, medium-gray, partly iron-stained, obscure
platy-bedded, clayey; many carbonaceous plant fragments in part; includes few beds as much as 1 ft. thick
of medium-gray partly laminated to platy-bedded vary
fine grained sandstone; lower contact fairly sharp

13.

Sandstone, medium-gray, partly iron-stained; partly faint
platy-bedded, friable, fine-grained, subangular to
subrounded; very fine grained and partly laminated
in upper 3 ft.; abundant carbonaceous plant fragments in 0.1-ft. zone 4.3 ft. above base; lower
contact sharp

10.

Siltstone, similar to below, partly mottled; 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 below

13.

Siltstone, medium-gray, slabby- to poor piaty-weathering, partly laminated to obscure platy-bedded. clayey;
carbonaceous plant fragments scattered to abundant;
includes several beds, about 1 ft. thick, of mediumgray very fine grained sandstone; lower contact sharp;
unit poorly exposed in gully bottom--

30.

Siltstone (volcanic ash?), medium-light-gray, obscurely
bedded, soft, clayey

0.1

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 randomly oriented); includes
near middle a bed, about 2 ft. thick, of mediumgray partly iron-stained laminated very fine grained
sandstone; lower contact gradational; unit mostly
covered-

9.

Siltstone, medium- to dark-gray, obscurely bedded, clayey;
some carbonaceous plant fragments; includes in middle
a bed, about 0.5 ft. thick, of medium-gray very fine
grained sandstone; lower contact sharp

1.5

Shale, dark-gray, poor fissile to claty-bedded, carbonaceous; abundant plant fragments

0.2

Coal, mostly platy- to partly blocky-weathering; lower
contact sharp

1.9
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Si Its tone (8P-32)*, medium-dark-qray, partly brown tinted,
poorly fissile to piaty-bedded, hard, clayey; abundant
carbonaceous plant fragments; lower contact sharp

0.9

Siltstone and irterbedded sandstone; si Its tone, mediumgray, peer :;] aty-weathering, .clayey; abundant carbonaceous ijid^ . fragments in 0.2-ft. zone 2 ft. below
top; sands"one, generally similar to below; beds as
much as 2 r~t. thick; includes a 0.1-ft. coal bed at
20 ft. above base; unit mostly covered except in
gully bottom

28.

Sandstone, medium-gray, partly iron-stained, poor olatyweathering, laminated to olaty-bedded, partly crossbedded, very fine grained, partly very silty, clayey;
many carbonaceous laminations in part; includes a few
siltstone beds similar to above and as much as 1 ft.
thick; medl'jm-clark-gray carDcnaceous si Us tone oeds
(0.1-0.2 ft. thick) at about 5, 10, ana 12 ft. above
base; siltstone bed at 5 ft. above base includes
0.05-ft. bed of light-gray ash in middle; few ironstone nodules at 17 ft. above base; unit mostly
covered except in gully bottom
Coal (locally burned), piaty- to blocky-weatnering, impure
in upper 0.7 ft.; many flattened coalified logs

;
20.
: 2,1

Siltstone, medium-gray, poor platy-bedded, clayey, finely
sandy; many caroonaceous slant fragments in some beds
(locally oxidized to reddish-brown color near top of
unit); includes near base 2 beds of carbonaceous shale
(baked red locally) about 0.1 ft. thick; 2 beds of
medium-gray friable very fine grained sub angular to
subrounded sandstone eacn about 0.5 ft. thick near
middle

15.2

Shale, dark-gray, fissile, carbonaceous

0.5

Coal, platy- to oartly blocky-weathering

---

1.5

Claystone (8F-23)*, medium-gray, obscurely bedded; slickensides; abundant carbonaceous plant fragments- -

0.2-0.5

Shale, dark-gray, fissile to platy-bedded, carbonaceous;
may pinch out locally

0.3
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Sandstone and interbedded si Its tone; sandstone, mediumgray, locally iron-stainea, prooaoly platy-bedded
(obscure), friable, very fine to fine-grained, subangular to subrounaed; average oed thickness aDout
3 ft.; beds beccne finer grained upward and grace
into siltstone; 3 ills tone, mecnun-gray, partly ironstained, obscurely Dcoded, clayey, finely sandy;
beds about 1 ft. thick and poor leage formers locally;
few carbonaceous plane fragments; few large coalified
logs in upper part of unit; lower contact sharp

14.4

Sandstone and interbecded siltstone; sandstone, mediumgray, laminated, oartly friable, very fine grained,
subangular to sucrcundea, silty; average bed thickr-ess
about 2.5 ft.; siltstone, medium-gray, obscurely
bedded, hard, clayey; abundant caroonaceous plant
fragments in part; lower contact snarp

10.4

Sandstone and interbedded si Its tone; sandstone, mediumgray, locally iron-stained, prcoacly platy-bedded
(obscure), friable, very fine to fine-grained, sooangular to subrounded; average ced thickness about 3
ft.; beds become finer grained uaward and grade into
siltstone; siltstone, medium-gray, eoscurely bedded,
clayey; beds about 1 ft. thick and poor ledge formers
locally; few carbonaceous plant fragments; lower
contact gradational; apparently graces into massive
sandstone on east side of gully-

20.7

Siltstone and interbedded sandstone; siltstone, mediumgray, mostly poor platy- and some hackly-weathering,
obscure platy-beaded, clayey; aoundant carbonaceous
plant fragments in oart; sandstone, medium-gray,
partly laminated, very fine grained, subangular to
subrounded; beds about 1 ft,tm'ck; 1 bed about 0.5
ft. thick of friable sandstone near middle--

9.6

Coal, platy-weathering, very impure; includes in middle a
0.2-ft. lenticular bed of medium-"! 1 ant-gray hacklyweathering obscure!/ bedded cla/ey siltstone with
many carbonaceous plant fragments

1.

Siltstone (8P-23)*, as above

0.3

Coal, platy-weathering; lower 0.3 ft. grades into carbonaceous shale; lower contact snarp---

0.8
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Siltstone, medium-light-gray, chunky-weathering,
obscurely bedded, hard, clayey, micaceous; abundant
carbonaceous plant fragments (roots?); upper 0.4 ft.
becomes lignt-brownish-gray and poor platy oeddea
Siltstone, medium-gray, obscurely bedded (lower 5.5 ft.)
and laminaced to platy-bedded (upper 6.3 ft.), clayey;
some randomly oriented carbonaceous plant fragments;
includes several sandstone beas as much as 0.5 ft.
thick in upper 6.3 ft. and at top a bed of very fine
grained sandstone about 2 ft. thick; white stringer
composed of plagioclase and quartz grains at about
1.5 ft. below top; lower coniact sharp

11.8

Siltstone, medium-gray, poor platy-weathering, laminated
to platy-bedded, clayey; some carbonaceous olant
fragments; includes several beds, about 0.5 ft. thick,
of friable very fine to fine-grained subanqular to
subrounded sandstone; l.S-ft. bed of sandstone at
top-

13.3

Coal; Bed R (?), includes 0.1-ft. bed of hard brownish-gray
shale 1 ft. below top; lower contact sharp

2.

Siltstone, medium-gray, partly iron-stained, hacklyweathering, ooscurely bedded, clayey; many randomly
oriented small and large caroonaceous plant fragments;
includes a 0.5-ft. bed of very fine grained friable
subangular tc subrounded sandstone about 1.5 ft.
below top; lower contact gradational

4.4

Sandstone, medium-gray, mostly iron-stained, slabby-weathering,
obscure olaty-bedded, cross-bedded, friable, fine- to
medium-grained (lower part) grading upward to very fine
grained (upper third), subangular to subrounded; basal
1 ft. includes irregular lenses of medium- to coarsegrained sandstone, clasts of ironstone and dark-gray
hard shale, and local iron-rich lenses; scattered
large coal ifted wood fragments; lower contact sharp,
disconformabie, and locally channeled into underlying rocks as much as 3 ftr15.
Sandstone and interbedded Siltstone; sandstone, medium-gray,
partly iron-stained, ooscure platy-bedded, friable, very
fine to fine-grained, suoangular to subrounded; Siltstone,
medium-gray, partly iron-stained, olaty-bedded, clayey;
some carbonaceous plant fragments in both rock types;
upper 11.7 ft. of unit probably more than half siltstone;
includes at 11,3 ft. above case a 1.3-ft. bed of mediumgray silty shale (8P-16)* with many randomly oriented
plant fragments--------------24.3
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Si Its tone, medium-gray, partly iron-stained, poor platyweathering, laminated to piaty-bedded, clayey; some
carbonaceous plain; fragments; lower contact
gradational -------

3.1.

Siltstone, medium-dark-gray to brownish-gray, platy-bedded,
clayey; abundant caroonaceous plant fragments; includes
at base a 0.5-ft. ned of medium-gray sllty shale with
many plant fragments; very thin coal stringers about
0.5 ft. below top; lower contact sharp-

1.7

Sandstone, medium-gray, obscurely bedded, friable, finegrained, subangular to subrounded; locally includes
0.2-ft. carbonaceous zone about 2 ft. below top; lower
contact sharp

6.2

Siltstone, medium-gray, brownish-gray (middle), chunkyto hackly-weathering, obscure very thin to tninbedded, clayey; many randomly oriented carbonaceous
plant fragments-

2.8

Sandstone, medium-gray, prooably ooor platy-weathering,
laminated to platy-bedded, very fine grained, subangular to subrounded; scattered carbonaceous plant
fragments; lower half includes few oeds, aoout 0.5
ft. thick, of fine-grained sandstone

17.3

Covered interval; probably silty shale in lower half-

6.7

Coa1(?), deeply weathered-

0.1

Shale, light- to medium-brown, deeply weathered; aopears

bentonitic--

0.2

Shale, dark-gray, poor platy-bedded; abundant large carbonaceous plant fragments in lower part; some coal
stringers in upper part; includes 0.5-ft. platyweathering coal bed in middle

2.1

Coal, platy-weathering; upper 0.3 ft. probably very impure
with many flattened coalified logs; includes at 2.3
ft. above base a 0.1-ft. somewhat lenticular bed of
light-brown clayey siltstone (fine-grained tuff?)
with abundant carbonaceous plant fragments; lower
contact sharp
-

2.7
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Si Itstone, medium-gray, obscure platy-bedded, clayey; few
carbonaceous plant fragments; includes 1-ft. bed of
medium-gray laminated very fine grained sandstone 0.5
ft. below top

5.5

Sandstone, medium-gray, obscure laminated to platy-bedded,
friable, very fine grainea, subanguiar to sub rounded,
silty; includes si Its tone interbeds and becomes mostly
siltstone in upper half; lower contact sharp

5.

Sandstone, medium-light-gray, partly iron-stained, massiveweathering, platy-bedded, much cross-bedded (crossbed sets about 1 ft. thick), friable, fine- to rnediuugrained (lower 6 ft.) becoming fine-grained upward,
subangular to sub rounded; some very caroonaceous
laminations; includes near base coarsely sandy clayey
lenses as much as 0.2 ft. thick; near middle a very
iron-rich zone about 2 ft. thick with resistant
ledges as much as 0.3 ft. thick-

31.7

Coal, Bed Q (?), piaty-weathering in basal 0.2 ft. and
upper 0.5 ft.

3.-3.5

Sandstone, medium-gray, slabby-weathering, platy-bedded,
partly laminated, cross-bedded, friable, finegrained, subangular to subrounded, slightly silty;
some very fine grained carbonaceous laminae; some
ironstone clasts as much as 0.15 ft. thick; few large
coalified wood 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 caroonaceous plant fragments and some roots (?) that extend downward about 1 ft. from the overlying coal;
lower contact snarp; mostly not well observed because of very steep hillside-

48.

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---

5.6

Coal, Bed P (?), fairly platy-weathering

1.5

Shale, dark-gray, carbonaceous; lower contact sharp

0.5

Shale, medium-gray, silty; many carbonaceous plant fragments-

0.3
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Sandstone, medium-gray, ooor platy-weathering, laminated
(lower 1 ft.}, very fine grainea, subanqular to subrounded, slightly clayey; lower contact sharp

1.9

Sandstone, medium-gray, partly iron-stained, partly slabbyweathering, obscurely bedded, friable, very fine to
fine-grained, subanqular to sub rounded; lower contact
sharp

4.2

Siltstone, medium-gray, platy-weathering, poor olaty-bedded,
clayey; scattered ironstone nodules as much as 0.2 ft.
thick; so~e inter!ami nations of sandy siitstone and
carbonaceous plant material; includes near middle a
0.5-ft. bed of black fissile carbonaceous shale;
lower contact sharp--

7.8

Sandstone, medium-gray, locally slightly iron-stained, partly
slabby-weathering, oDscurely bedded, very friable, very
fine to fine-grained, angular to suoangular; lower contact sharp

5.4

Siltstone, medium-gray, hackly-weathering, obscurely bedded,
very clayey; abundant carbonaceous plant fragments, few
large coaiified logs; upper 0.2 ft. becomes platy
weathering and carbonaceous; lower contact sharp

2.5

Coal, lower 3.8 ft. hard; large coaiified tree
stumps locally; upper 1.5 ft. platy weathering with
many flattened coaiified logs; includes at 0.4 ft.
below top a 0.3-0.7-ft. oed of medium-gray clays tone
(8P-4)* with abundant carbonaceous plant fragments;
lower contact sharp; forms about 10-ft. waterfall -- -

5.3

Siltstone (SP-3)*, medium-gray, non-bedded, very clayey;
abundant carbonaceous piant fragments-

0.4

Sandstone, medium-gray, partly iron-stained, poor slabbyweathering, laminated, very fine to fine-grained, silty,
clayey; some small and large carbonaceous piant fragments; lower contact snarp--- ------

2.4

Siltstone, medium-gray, chunky-weathering, partly poor platybedded, fairly hard, clayey; ironstone nodules as rr.ucn as
0.3 ft. thick about 2.5 ft. above base; abundant caroonaceous plant fragments on bedding and randomly oriented;
includes very fine grained sandstone laminae and, at 3.3
ft. above base, a oed 0.8 ft. thick of medium-gray friable
very fine grained sandstone; lower contact sharp7.8
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Sandstone, medium-gray, mostly iron-stained, mostly obscurely
bedded, some platy-bcaced (upoer 1 ft.), prooably crossbedded, friable, fine- co meal urn-grained becoming nostly
fine-grained in upper 5 ft., subanguiar to subrounaed;
few coalified plant fragments

27

Covered interval
Coal. Bed 0(7), exposed in creek bed about 30 yd. downstream from sandstone descrioed above; base concealed

168

-

]

Measured section 9
Location: Hillside exposure in small ocen canyon on west side of Fox
Creek in SE 1/4 NE 1/4 sec. 5, T. 4 S. , R. 10 W., Seldovia D-3
quadrangle. Measured section is about 300 ft. above Fox Creek.
Feet
Tertiary rocks -- Kenai Group, Sterling Formation
Upper part of exposed rocks not measured
Sandstone, medium-gray, oartly iron-stained, locally cliffforming, laminated to platy-betided, cross-bedded, fineto medium-grained, bacor.es f-ira-grained upward; few
coarse grains in basal 1 ft.; !cv*er half sairpled and
remainder estimated; lower contact snarp and probably
disccnformable
estimated- 30.
Si Its tone, medium-gray, hackly-weatnerir.g, obscurely oedded,
very clayey; some carbonaceous plant fragments-

1.

Coal, impure; includes a 0.1-ft. lenticular bed of finegrained tuff

0.4

Siltstone (9P-13)*, medium-gray, hackly-weathering, obscurely
bedded, clayey; some large coalified wood fragments-

1.6

Coal

0.5

-

-

...

....

Tuff, light-yellowish-brown, white-weathering, coarsegrained; few carbonaceous plant fragments-

0.7

Coal and interbedded si Its tone; coal beds average about 0.3
ft. thick; siltstone, medium-gray, ooscurely Decided,
clayey; abundant carbonaceous o'iar.t fragments; beds
average about 0.2 ft. tnick; lower contact sharp-

2.3

Sandstone, medium-gray, orobably laminated to platy-bedded
and cress-beaded (obscure), fine-grained, subangular,
slightly clayey; includes 0.2-ft. beds of medium-gray
siltstone at base and about 3.5 ft. below toe; uooer 1
ft. becomes siltstone: very carbonaceous in upper 0.1
ft.; lower contact sharp
--

7.7

Siltstone, medium-dark-gray, poor platy-oedded, clayey;
abundant carbonaceous plant fragments and large flattened
coal if led logs--0.8
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Coal, impure; lower contact sharpSiltstone, medium-gray, obscurely bedded, clayey; few carbonaceous plant fragments; includes at 0.2 ft. above base
a 1.5-ft. bed of obscurely bedded friable very fine to
fine-grained sandstone that oecoines finer upward-

1.3

- 5.2

Coal, very impure; lower contact sharp--

0.2

Siltstone, medium-gray, partly iron-stained, obscurely
bedded, clayey; few carconaceous plant fragments

5.

Sandstone, medium-gray, friable, very fine to medium-grained,
subangular; becomes finer grained upward; lower contact
sharp--

2.5

Siltstone, medium-gray, obscurely bedded, oartly sandy,
clayey; some carbonaceous plant fragments; includes at
1.5 ft. above bass a 1-ft. bed of medium-gray friable
medium-grained sandstone overlain by a 1-ft. bed of
very fine grained sandstone

6.9

Shale, medium-dark-gray, carbonaceous

0.1

Coal, impure; lower contact sharp

0.3

Siltstone and sandstone; siltstone, medium-gray, obscurely
bedded, clayey; few carbonaceous plant fragments
(randomly oriented at top); includes at 0.3 and about
4 ft. above oase thin (less than 0.1 ft. thick) coaly
zones mostly comoosed of flattened coal ifled logs;
sandstone (3 ft. thick and 4 ft. above base of unit),
medium-gray, obscurely bedded, medium-grained, subangular;
overlain gradationally by platy-bedded(?) friable very
fine grained sandstone 3 ft. thick11.6
Coal and interbedded siltstone and shale; coal, impure in
upper half, forms beds 0.2-0.5 ft. thick; siltstone,
medium-gray and medium-brown, obscurely bedded, clayey;
many carbonaceous plant fragments; forms 2 beds 0.10.2 ft. thick in lower 1 ft.; shale, ~edium- to darkgray, probably fissile (obscure), mostly carbonaceous;
slickensides in lower bed; forms 2 beds 0.1 ft. thick
at 0.2 ft. and 0,8 ft. below top

2.2

Siltstone, light-gray-hackly-weathering, obscurely bedded,
slightly clayey; abundant carocnaceous plant fragments

0.4

170

Coal and interbeddsd si Its tone and shale; generally similar
to above; lower contact sharp

0.9

Siltstone, brownish-gray, obscure pi aty-bedded, sandy, clayey,
carbonaceous; abundant large coal ifled wood fragments
randomly oriented in part; lower contact sharp

1.1

Sandstone, medium-gray, sTabby-weathering, obscurely bedded,
medium-grained, subangular, silty; numerous small carbonaceous plant fragments; probably pinches out laterally;
lower contact sharp and uneven

2.

Si Itstone, medium-gray, sTabby-weathering, obscurely bedded,
clayey; small and large carbonaceous plant fragments
randomly oriented; lower contact fairly sharp

2.3

Siltstone, dark-gray, finely sandy, clayey, carbonaceous;
abundant carbonaceous olant fragments on bedding;
Tower contact gradational

0.5

Sandstone, medium-gray, ooscurely bedded, very fine grained,
subangular, very silty, clayey; base concealed

2.+

Lower part of exposed rocks not measured
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Measured section 10
Location: Gully exposure on west side of Fox Creek at center of north
line NW 1/4 SW 1/4 sec. 33, T. 3 S., R. 10 W., Se'idovia D-3 quadrangle. 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 beds of siltstone
Unexamined interval, mostly siltstone and sandstone; includes 0.3-ft. bed of carbonaceous shale 23 ft. below
-

1.
- 60.

Sandstone, not examined or sampled; lower contact sharp

10.

Siltstone, medium-gray;, obscurely bedded, very clayey;
carbonaceous plant fragments; scattered ironstone nodules
near middle; upper half includes beds of very fine
grained sandstone as much as 1.2 ft. thick

13.

Covered interval

6.5

:

Sandstone, medium-gray, obscurely bedded, soft, friable,
very fine to medium-grained, subangular, silty

4.4

Siltstone, medium-gray, partly iron-^stained, obscurely
bedded, clayey; scattered carbonaceous plant fragments; upper half includes 2 beds, each about 0.2 ft.
thick, of very fine grained clayey sandstone; at 0.2
ft. below top a thin bed (less than 0.2 ft. thick) of.
dark-gray carbonaceous shale and brownish-gray siltstone; lower contact sharp

3.4

Sandstone, medium-gray, probably partly laminated to olatybedded, very fine grained, subangular, silty, clayey;
poorly observed
--

3.

Covered interval -

2.
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Sandstone, medium-gray, obscurely bedded, friable, finegrained, subangular, silty, clayey

-- 2.7

Siltstone, medium-gray, obscurely bedded, very clayey; some
carbonaceous pi ant fragments; includes 0.2-ft. bed of
carbonaceous sil'tstone about 1.5 ft. below top

- 4.8

Sandstone, medium-gray, very fine grained, clayey

2.

Covered interval

6.

Sandstone, medium-gray, probably laminated to pi aty-bedded,
very fine grained, subangular, silty, clayey; iower
contact sharp; poorly observed

3.5

Siltstone, medium-gray, obscurely bedded, clayey; some carbonaceous plant fragments; lower contact prooably gradational

3.5

Sandstone, medium-gray, laminated to platy-bedded (mostly
upper half), very fine grained, subangular, slightly
silty; some carbonaceous plant fragments; few very thin
beds of medium-grained sandstone in upper-middle part;
includes many beds, 0.1-0.5 ft. thick, of medium-gray
Siltstone

14.5

Siltstone, medium-gray, partly iron-stained, obscurely
bedded, clayey; carbonaceous plant fragments mostly
scattered but abundant in upper 0.5 ft.; includes near
middle a bed of medium-gray very fine grained sandstone about 0.5 ft. thick; few very thin beds of
brownish-gray carbonaceous Siltstone in upper 0.3 ft.;
lower contact sharp

3.9

Sandstone, medium-gray, partly laminated to platy-bedded,
mostly very fine grained, upper half partly finegrained, angular to subangular; few carbonaceous
plant fragments; includes several medium-gray siltstone beds about 0.5-1 ft. thick; lower contact
gradational-

14.

Siltstone, medium-gray, partly laminated to platy-bedded,
clayey; scattered carbonaceous plant fragments; includes
numerous beds, about 0.1-0.2 ft. thick, of medium-gray
very fine grained sandstone-

3.2

Coal; lower contact sharp

0.1
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Shale (1QP-4)*, medium-gray, laminated to platy-oedded;
some carbcnaceous plant fragments; lower contact
sharp -- - -----«_-__--_--

-

- o .8

Sandstone, medium-gray, obscurely bedded, friable, fine- to
medium-grained becoming very fine grained near top,
subangular, ciayey, carbonaceous plant fragments in
upper part; includes at toe a 0.1-ft. bed of darkgray to brownish-gray laminated to platy-bedded carbonaceous siltstone with abundant plant fragments; lower
contact sharp--

3.4

Shale, medium-gray, locally iron-stained, obscurely bedded;
becomes silistone in upper half; some carbonaceous
plant fragments; lower contact graaational --

1.

Shale, dark-gray, fissile to platy-bedded, carbonaceous;
abundant caroonaceous plant fragments; many irnnure
coal stringers; lower contact gradational

0.6

Tuff, yellowish-gray to yellowish-brown, thin-slabbyweathering, mediurn-grained; includes, mostly in lower
half, laminae and very thin beds of friable mediumgrained sandstone showing wavy bedding and "nicrofaulting"; interfingers with underlying unit

5.5

Siltstone, medium-gray, obscurely bedded, clayey; carbonaceous plant fragments generally scattered out
abundant in several beds about 0.5 ft. thick in upper
3 ft.; includes at top a 0.2-ft. bed of medium-gray
friable medium-grained sandstone; base concealed

8.+
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Measured section 11
Location: Creek-bed and hillside exposures on Swift Creek from SE.1/4
Sli 1/4 NE 1/4 downstream to ;ft 1/4 NE 1/4 SE 1/4 sec. 23, I, 4 S.
R. 11 W., Seldovia D-3 quadrangle. This location lies between
localities 168 and 169 of Barnes and Cobb (1S59, pis. 18, 19).

Feet
Tertiary rocks -- Kenai Group, Sterling Formation
Upper part of exposed rocks not measured
Coal and interbedded shale, poorly observed; forms prominent overnanging ledge on steep hillside- ----approx.- 6.
Sandstone, nedium-gray, partly iron-stained, obscure laminated to platy-bedded, cross-Decided, friable, very
fine to fine-grained, subrounaed, slightly clayey;
becomes finer grained upward and upper half grades
into medium-gray obscurely bedded si Its tone with many
large carbonaceous wood fragments at hign angle to
bedding; lower contact sharp

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 laminated to platy-bedded, cross-bedded, friable, very
fine to fine-grained, suoangular, clayey; becomes
finer grained upward ana upper one-fourth grades into
medium-gray obscurely bedded siltstone with abundant
carbonaceous plant fragments and some large roots(?);
very carbonaceous in upper 0.1 ft.; lower contact
sharp

6.6

Siltstone, rnedium-dark-gray, obscurely-bedded, partly platybedded, clayey; includes at 2 ft. above base a zone
about 4 ft. thick of medium-dark-gray piaty-weathering
obscurely bedded fine- to radium-grained sandstone
with a few interbeds of siltstone; lower contact of
4-ft. zone sharp and ucoer contact gradational; lower
contact of unit gradational--

14.6

Sandstone, rrediurn-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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Slltstone, medium-gray, obscurely bedded, clayey; seme
carbonaceous plant fragments; includes at base 0.8ft. bed of very fine grained sandstone--

4.5

Shale (TIP-28)*, iredium-gray; abundant carbonaceous plant
fragments

0.2

Sandstone, medium-gray, obscurely laminated, friable, very
fine grained, subangular, clayey; includes ac top 0.1ft. bed of dark-gray carbonaceous siltstone

1.3

Siltstone, medium-gray, obscurely bedded; slickensides in
upper 0.5 ft.; carbonaceous 'iaginations in part;
carbonaceous olant fragments acundant in cart; lower
contact sharp
--

5.5

Sandstone, medium-gray, partly iron-stained, obscure laminated to platy-bedded, cross-bedded, friaole, very
fine to fine-grained, subangular; includes at about
3 ft. above base a 1-ft. bed of medium-gray siltstone
that includes some ironstone nodules about 0.2 ft.
thick; lower contact of siltstone gradational and
upper contact sharp; lower contact of unit sharp

9.5

Sandstone, medium-gray to pale-brown, partly ironstained, partly platy-:>eatnering (upper one-third),
laminated to platy-Dedded, cross-bedded, friable, very
fine grained, angular to sub angular, very silty in
upper one-third; few iron-rich 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 nodules as much as 0.2 ft. thick in lower
siltstone and at 13 ft, above base; sandstone beds
commonly induce some fine grains at base ana grade
. upward into si Its tone; uppermost siltstone includes
0.2-ft. ironstone ledge and 0.05-ft. bone coal near
top; lower contact sharp-

18.1

Siltstone, medium-gray, obscurely bedded, sandy at base,
clayey; abundant carbonaceous olant fragments; includes
at 3 ft. above base a 3-ft. zone of Dlaty-weatnen'ng
siltstone inter!aminated with very fine grained sandstone; 0.1-ft. bed of medlum-aark-gray carbonaceous
siltstone at top; lower contact gradational--

8.1
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Sandstone , medium-gray, partly iron-stained, obscure laminated to platy-beaded, cross-bedded , friable, very
fine grained, subangular, very silty in upper 0.5 ft.;small carbonaceous plant fragments; includes 0.3-ft.
iron-rich bed about 3 ft. above base-

8.5

Siltstone, medium-gray, obscurely bedded , clayey; abundant
small carbonaceous wood fragments*, large coalified
wood fragments about i ft. above base; includes i-ft.
bed of medium-gray friable very fine grained sandstone
at 2.5 ft. above base and similar bed 0.3 ft. thick at
0.4 ft. below top; 0.5-ft. bed of carbonaceous siltstone about 4.5 ft. above base; C.I-ft. mediurn-darkgray pi a ty-weathering carbonaceous shale at top

7.2

Coal, platy-weathering---

0.15

Shale, medium-gray, obscurely bedded ; many carbonaceous
plant fragments-

1.2

Coal, Bed R, platy-weathering; lower 2 ft. includes 4
partings, 0.05-0.1 ft. thick, of brownish-gray
siltstone; lower contact sharp-

3.5

Siltstone, medium-gray, sTabby-weathering, obscure platybedded ; non-bedde-d( ?} in upper 1 ft. (1 IP-21 )*; partly
sandy, clayey; upper two-thirds of unit includes some
large carbonaceous wood fragments mostly at high angle
to bedding; lower contact sharp.....

14.7

Sandstone and interbedded siltstone; sandstone, medium-gray,
partly laminated to platy-bedded , mostly friable, very
fine to fine-grained, subangular, clayey; forms beds
generally 1-3 ft. thick; siltstone, medium-gray,
obscurely bedded, finely sandy, clayey; some carbonaceous plant fragments; forms beds about 1 ft. thick
except for a 3-ft. bed about 3 ft. above base--

13.5

Siltstone, medium-gray, platy- to poor conchoidal-weathering, mostly platy-bedded , clayey; scattered small
carbonaceous plant fragments; lower contact gradational

4.

Shale, brownish-black to black, olaty-weathering, laminated
to platy-bedded, h^rd, silty-

1.2
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Coal, impure; lower contact snarp-

0.7

Sandstone, medium-gray, partly iron-stained, laminated to
platy-bedded, very fine to fine-grained becoming very
fine grained in uoper part, subangular; many carbonaceous plant fragments and some large coalified wood
fragments \r, upper i ft.; upper half includes mediumgray siltstone in beds about 0.1 ft. thick; 0.2-ft.
bed of non-bedded silts tone at top; lower contact
sharp

5.2

Siltstone, nee-urn-gray, laminated to platy-bedded, clayey;
some carbonaceous plant fragments randomly oriented in
part; includes near middle laminae and very thin beds
of very fine grained sandstone; lower contact
gradations! --

1.6

Siltstone, medium-dark-gray, ooscurely bedded, clayey;
abundant carocnaceous pj?r,t fragments; includes at
0.2 ft. above base very thin irregular lenses of lightbrown friaole well sorted siltstone; Icvver contact
sharp ----

0.3

Sandstone, medium-gray, partly iron-stained, locally cliffforming, mostly platy-bedded, cress-bedded, mediumgrained at base grading upward to rine-grained about
4 ft. above bass and very fine grained aoout 14 ft.
above base, subangular to sub rounded; many iron-ricn
lenses about 1 ft. thick in middle part; few beds of
medium-gray siltstone as much as 1 ft. thick in upper
6 ft.; lower contact sharp--

20.

Siltstone,
1 ft.
ments
about
1 ft.
lower

9.5

medium- to dark-gray, obscurely bedded, upper
mostly sandy, clayey; carbonaceous olant fragabundant in part, especially "ear top; includes
1-ft. bed of very fine grained sandstone about
below top; uppermost 0.2 ft. iron-rich and nard;
contact snarp

Sandstone, redi urn-gray , obscurely bedded (lower 2.3 ft.)
and laminated to platy-oeddad, cross-bedded, friacle,
very fine grained, subangular, silty, clayey; seme
small carbonaceous fragments; lower 2.3 ft. partly
fine-grained, local iron-rich zcne 0.1 ft. thick about
4.5 ft. above base; includes in upper 5 ft. several beds
of medium-gray siltstone mostly less than 0.5 ft.
thick; lower contact sharo-
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11.

Siltstone, medium-gray, hackly- to chunky-weathering, mostly
platy-bedded, p?.rtly laminated (lower 1 ft.); clayey,
carbonaceous plant fragments abundant in lower 1 ft.
and about 9 ft. above base; several courses of scattered
ironstones as much as 0.2 ft. thick; includes few Deds
of very fine grained clayey sandstone, less than 1 ft.
thick, about 8-10 ft. above base

18.

Shale (1 IP-13?*, medium- to medium-dark-gray, conchoidalweathering (upper naif), poor fissife to platy-bedded;
few ironstone nodules about 0.3 ft. thick in upper
half; abundant carbonaceous plant fragments; abundant
large coalified plant fragments in middle ana at
top
_ 2.
Coal, Bed Q, fairly blocky- to partly platy-weatherina;
forms high waterfall; lower contact sharp
-

5.5

Siltstone, medium-1ight- to medium-gray, partly ironstained, blocky- to poor ccncnoidal-weathering, laminated to platy-bedded, regularly beaded, hard, clayey;
carbonaceous plant fragments in upper part; includes
lenticular coal beds as much as 0.3 ft. thick in
upper 1 ft.

8.

Coal, Bed Q (lower bench), blocky-weathering; includes
at 0.5 ft. aoove base a 0.1-ft. oed of medium-brownweathering carbonaceous snale with fine-grained
sphericles of bog iron(?); at 2 ft. above base a 0.2
ft. lenticular bed of ligrit-gray-weathering lightbrown Siltstone containing pyroclastic grains; at 0.2
ft. below top a lenticular bed of light-gray finegrained tuff as mucn as 0.3 ft. thick; lower contact
sharp

2- s

Siltstone, medium-gray, partly laminated, mostly obscurely
bedded, finely sandy in Dart, clayey; carbonaceous
plant fragments abundant in part; ironstone nodules
0.2 ft. thick about 5 and 10 ft. above base; 3-ft.
bed of friable ,-ery fine to fine-grained sandstone
about 6 ft. above base; very thin beds of laminated
very fine grained sandstone in 1-ft. zone about 15 ft.
above base: 0.2-ft. bed of carbonaceous siltstone =Dout
17 ft. above base; 3-ft. bed of laminated to obscurely
bedded partly friable very fine grained sandstone
about 20 fc. aoove base; lower contact fairly
sharp---

25.6
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Sandstone, medium-gray, partly iron-stained, partly laminated, friable, fine-grained at base becoming very
fine grained upward, subangular; some clayey sandstone
in upper part; includes 1-ft. silts tone bed about 1.5
ft. below top; lower contact sharp and probably disconformable
"

11.2

Coal, Bed P, lower contact sharp

3.1

Siltstone. medium-gray, partly iron-stained, mostly obscurely bedded, partly laminated, clayey; abundant
carbonaceous alant fragments in part; few rcot(?)
fragments in upper 0.5 ft.; includes few beds, less
than 1 ft. thick, of friable very fine to fine-grained
sandstone; 3 beds of carbonaceous snale, less tnan Q.3
ft. thick, about 5 ft. above sase, near inidale, ana
near top--

16.8

Sandstone, radium- gray, friable, very fine to finegrained, subangular, silty; some small carbonaceous
plant fragments; lower contact fairly sharp-

3.

Siltstone, medium-gray, mostly obscurely bedded, some
laminated to olaty-bectded, clayey; aoundant caroonaceous plan?: fragments in part; few coaiified wood
fragments randomly oriented in part; upper part includes few beds, less than 1 ft. thick, of laminated
very fine grained sandstone; lower contact
gradational

12.6

Sandstone, medium-gray to grayish-brown, partly ironstained, laminated to platy-bedded (upper half),
friable (lower half), very fine grained, subangular,
silty, clayey; includes interbeaded medium-gray
siltstor.e in upper 2 ft.; lower contact sharp------------Siltstone, medium-gray, obscurely bedded, partly very finely
sandy, clayey in upper 0.5 ft.; carbonaceous plant fragments in Dart; lower contact sharp--

6.

Sandstone, medium-gray, lightly iron-stained in part,
probably lanirated to olaty-bedded (ooscure), crossbedded, fricDle, fine-grained, partly very fine
grained in upper 5 ft., suoangular; lenses of ironcemented sandstone less than 0.5 ft. thick; lower
contact sharp -;

25.

Coal, Bed 0 (upper bench)-

1.3
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Shale, medium- tc dark-gray, fissile to poor platy-bedded,
very carbonaceous in pan; abundant carbonaceous
plant fragments; includes 0.1 -ft. coal bed in
middle

0.8

Coal , platy-weatharing

1.

(!!£l=)*» nieai urn-gray, poor pi aty -weathering, obscurely bedded; abundant small carbonaceous plant
fragments and numerous large coalified wood fragments--

0.9

Coal, Bed 0, fairly blocky -weathering; forms waterfall about
5-8 ft. high in creek; lower contact sharp--

5.2

Sandstone, !reciium- gray, s Tabby -weathering, partly laminated,
cross-bedded, mostly friable, very fine to finegrained, subangular, slightly clayey; upper 1.5 ft.
becomes very fine grained and very silty; upper half
includes carbonaceous laminae and large coalified ,vood
fragments along bedding and also randomly oriented;
lower contact concealed

9.+
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Measured section 12
Location: Hillside and creek-bed exposures in
northeast side of Swift Creek in N 1/2 SE
4 S., R, 11 W., Seldovia D-3 Quadrangle.
approximately the same as locality 170 of
pis. 18, 19).

larae unnamed canyon on
1/4 W $W 1/4 sec. 24, T.
This location is
Barnes and Cobb (1959,
Feet

Tertiary rocks

Kenai Group, Sterling Formation

Upper part of exposed rocks not measured
Coal, Bed P

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

2.

Coal ash, Bed 0, reddish-brown to yellowish-brown; includes 0.3-ft. bed of weatnered powdered coal at
base

0.8

Siltstone, burned, brown, carbonaceous

0.8

Siltstone and interbedded sandstone; siltstone, mediumgray, partly iron-stained, ooor slaboy-weatnering,
obscurely Decided, clayey; some carbonaceous plant
fragments; ironstone nodules as much as 0.2 ft. thick
in basal 1 ft.; includes 0.2-ft. coal bed about 0.5
ft. above base of unit (S2P-33 -- siltstone below
coal)*; sandstone, medium-gray, partly iron-stained,
siabby-weathering, laminated to platy-oedded, crossbedded, soft, friable, very fine to fine-grained,
subangular, slightly silty; includes carbonaceous
laminae about 2.5 ft. above base of unit; forms beds
as much as 3 ft. thick; lower contact fairly sharp

11.3

Sandstone, medium-gray, iron-stained, laminated to platybedded, cross-bedded, soft, friable, fine-grained
(lower 3 ft.) becoming very fine to fine-grained in
remainder» subangular; lower contact sharp and probably dis conformable

16.3
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Siltstone and interbedded sandstone; similar to interbedded unit-below; si res tone beds cow-only 2-3 ft.
thick and sandstone beds about 1-2 ft. thick; abundant
coal films"; includes ironstone nodules aoout 0.2 ft.
thick near base of unit and about 3.5-5 ft. below top

20.5

Siltstone and interbedded sanastone; similar to interbedded
unit below; Siltstone beds about 4-5 ft. thick and
sandstone beds about 1-3 ft. thick-

26.5

Siltstone and interbedded sandstone (subequal amounts in
beds commonly about 3 ft. thick); Siltstone, mediumgray, poor slabby-weathering, obscurely bedded, clayey;
some carbonaceous plant fragments; sandstone, mediumgray, partly iron-stained, slabby-weatnering, laminated to platy-bedded, cross-bedded, soft, friable,
very fine to fine-grained, subangular, clayey; some
sandstone beds become finer grained upward; contacts
between Siltstone and sandstone mostly gradational to
fairly sharp; unit includes a bee of cedium-dark-gray
carbonaceous Siltstone about 0.5 ft. thick at about 4
ft. above base; lower contact sharp

27.5

Sandstone, medium-gray, iron-stained, locally poor cliffforming, obscurely bedded, soft, friable, very fine
to fine-grained, subangular, clayey; 3ecorr.es finer
grained upward and grades into Siltstone at 12. ft.
above base; includes 0.5-ft. bed of mediurn-dark-gray
carbonaceous Siltstone about 1.5 ft. below top; lower
contact sharp and possibly disconformable

15.

Siltstone, medium-light-gray, chunky-weathering, mostly
obscurely bedded, partly irregularly laminated, clayey;
some carbonaceous plant fragments; oasal 1 ft. includes
lenses of bone coal as mucn as 0.1 ft. thick; ironstone nodules 0.2 ft. thick at 0.2 ft. below too;
lower contact sharp-- 2.7
Siltstone, dark-gray to brownish-gray, partly iron-stained,
poor fissile to platy-dedded, finely sandy, clayey,
very carbonaceous; abundant carDcnaceous plant and
wood fragments; few bone-coal stringers 0.05 ft.
thick; 0.2-ft. impure coal at top; lower contact
sharp--

1.

Siltstone, medium-gray, obscurely bedded, sandy; sore carbonaceous plant fragments; lower contact fairly sharp

0.6
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Sandstone, medium-gray, laminated to platy-bedded, crossbedded, friable, very fine grained, subangular, silty
at base, clayey; finely carbonaceous laminae; lower
contact gradational

2.1

Siltstone, medium-gray, slightly iron-stained, hacklyweathering, obscurely bedded, clayey; few carbonaceous plant fragments; includes 0.5-ft, bed of very
fine grained sandstone in middle; lower contact
sharp

4.

Siltstone, dark-gray, poor fissile to olaty-bedded, hard,
finely sandy, clayey, very carbonaceous; lower contact
sharp

0.5

Siltstone, medium-gray, slabby- to hackly-weathering, obscurely bedded, partly 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, clayey,
carbonaceous; many bone-coal laminae and stringers;
lower contact sharp

1.1

Sandstone, medium-gray, mostly obscurely bedded, partly
laminated to platy-bedded, slightly limy, very fine
grained, subangular, partly silty; carbonaceous laminae
in part; few beds of medium-gray Siltstone as much as
1.5 ft. thick; lower contact sharp

18.6

Coal, Bed N, blocky-weathering; probably very impure in
upper 0.3 ft.; includes at 2.1 ft. below top a 0.2ft. bed of weathered caroonaccious shale and si Its tone;
at 1.5 ft. below top a C.15-ft. bed of weathered
dark-gra> to black carbonaceous shale and brown siltstone; Icwer contact sharp

3.7

Siltstone, medium-gray, obscurely bedded, clayey, sandy in
upper 0.3 ft.; many carbonaceous plant fragments;
lower contact sharp-

1.1

Sandstone, medium-gray, laminated to platy-bedded (lower
1.5 ft.) and obscurely bedded (upper 0.6 ft.), partly
cross-bedded (probably laminar type), very fine to
fine-grained becoming firs-grained in upper 0.6 ft o
subangular; abundant carbonaceous laninae in lower
part; lower contact sharp-

2.1
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Siltstone and interbe.dded sandstone (alternating beds
commonly 1-2 ft. thick), slabby-weathering; Siltstone,
medium-gray, mostly obscurely bedded, clayey; sandstone,
medium-gray, very fine grained, subangular, silty,
clayey; many carbonaceous laminae and plant fragments in upper 3 ft.
Siltstone, medium- to medium-dark-gray, slabby-weathering,
mostly obscurely bedded, partly laminated to platybedded, partly sandy, clayey; includes at 2 ft. above
base a 1.5-ft. bed of medium-gray obscurely bedded
friable fine- to medium-grained sandstone; at aDout
12 ft. above base a 2.2-ft. bed of iredium-dark-gray
laminated to platy-bedaed cross-bedaed friable very
fine to fine-grained sandstone; lower contact sharp

16.

- 15.

Siltstone, medium-dark-gray, poor platy-bedded, clayey,
carbonaceous; includes 0.1-ft. bed of Done coal at
top; lower contact fairly snarp

1.1

Siltstone, medium-gray, obscurely bedded, slightly clayey,
very sandy in !cv,er part; "".any caroonaceouis plant
fragments, few large randomly oriented carbonaceous
wood fragments; lower contact fairly sharp!

2.2

Siltstone, medium-dark-gray, poor platy-bedded,. clayey;
abundant carbonaceous plant fragments; lower contact sharp

0.5

Sandstone, medium-gray, mostly obscurely bedded, partly
laminated to platy-bedded, very fine to fine-grained,
subangular; abundant caroonaceous laminae in part;
unit largely consists of alternating beds, about 1 ft.
thick, of laminated to platy-bedded very fine grained
sandstone and coscurely bedded fine-grained sandstone;
includes 2 bads, each about 1 ft. thick, of mediumgray obscurely laminated clayey si Itstone.at about
6.5 and 3 ft. above base; upper 2 ft. becomes very
silty and graces into si Its tone with abundant carbonaceous plant fragments; lower contact gradational

12.3

Siltstcne, brownish-gray to medium-gray (top), obscurely
bedded, probably oartly laminated, clayey; some carbonaceous plant fragments

1.1

Coal, platy-weathering; includes at 0.1 ft. be low top a
0.1-ft. parting of brownish-gray weathered shale with
abundant carbonaceous plant fragments; lower contact
sharp

1.3
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Sandstone, medium-gray, laminated to platy-bedded, partly
obscurely bedded, partly friable (2-ft. zone 3 ft.
above base and upper 2 ft.), very fine grained (finegrained in lowe** friable zone), subangular to subrounded; carbonaceous laminae in part; includes few
beds, commonly about 1 ft. thick, of medium-gray
obscurely bedded siltstone; lowar contact fairly
sharp

14.7

Sandstone, medium-gray, mostly obscurely bedded, laminated to platy-bsdded in middle, oartly friable, mostly
fine-grain-ad, subangular; very fine grained, very
silty and clayey in middle part; lower contact
fairly sharp* -----

5.7

Siltstone, medium-gray, partly iron-stained, obscurely
bedded, clayey; some carbonaceous plant fragments;
brownish-gray and very carbonaceous in basal 0.2
ft.; includes 1.5-ft. bed of medium-gray very fine
grained sandstone about 1 ft. above base-

7.1

Coal

0.6

Siltstone, brownish-gray to black, laminated to platybedded, clayey, carbonaceous

0-0.5

Siltstone, medium-gray, obscurely bedded, clayey; abundant
carbonaceous plant fragments

0.5

Coal

0.3-0.5

Siltstone, medium-gray (lower 0.5 ft.) and brownish-gray
to dark-gray, mostly poor platy-bedded, finely sandy;
abundant carbonaceous plant fragments-

1.7

Shale, brownish-gray to black, laminated to platy-bedded,
very carbonaceous; abundant plant fragments

0.4

Claystone (volcanic ash?), light- to very light gray,
faintly laminated; abundant carbonaceous plant
fragments ; lenticular----

0-0.2

Siltstone, medium-gray, obscurely bedded, clayey; abundant
carbonaceous plant fragments; coal stringer as mucn
as 0.15 ft. thick near base-Coal--

--

---

-- 1.6
1.5

.36

Siltstone, medium-gray, poor slabby-weathering, obscurely
bedded, partly clayey, partly finely sandy; rcany
carbonaceous plant fragments; brownish-gray ana very
carbonaceous in upper 0.2 ft.; lower contact
gradational

5.9

Sandstone, medium-gray, poor slabby-weathering (upper
part), mostly laminated to platy-bedded, cross-oedded,
fine-grained (lower 16 ft.) to very fine grained and
very silty in upper part, angular to subanqular; includes clasts about 0.5 ft. long of hard very nne
grained sandstone at 4-5 ft. above base; numerous
large irregular carbonaceous plant fragments in upper
10 ft.

26.7

Coal, very impure in upper part; at 0.4 ft. above base includes 0.5-ft. bed of medium-gray obscurely bedded
conchoidally fracturing shale (12P-8)* with snckensides and abundant carbonaceous plant fragments;
lower contact sharp

1.2

Siltstone, medium-gray, partly iron-stained, enunky-weathering, platy- to very thin bedded (lower half), sandy
(upper half), clayey; abundant carbonaceous plant
fragments mostly randomly oriented

4.8

Coal; lower contact sharp

0.8

Sandstone, medium-gray, partly iron-stained, mostly crossbedded, obscurely bedded in lower 3-4 ft., mostly
friable, medium-grained (lower 3 ft.) grading upward
to very fine grained and mostly very silty (upper 10
ft.), subangular; lower 3 ft. includes scattered rounded
pebbles commonly less than 0.05 ft. in diameter; few
large coalitied wood fragments 3-5 ft. above base;
0.5-ft. iron-rich zone at base of scour about 7 ft.
above base; locally abundant carbonaceous laminae and
stringers about 8 ft. above base; uoper 10 ft. includes
several beds, commonly 0.5-1 ft. thick, of medium-gray
sandy Siltstone; 0.5-ft. Siltstone bed at too contains
abundant randomly oriented carbonaceous plant fragments; unit weathers to steep rounded gully sides
(probably poor cliff-former locally); Tower contact
sharp

27.8
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Siltstone and interbedded sandstone; siltstone, mediumgray, large chunky-weathering, obscurely bedded,
clayey; abundant carbonaceous plant fragments in part
(especially near base and in upper half); forms beds
commonly 3-5 ft. thick in lower half and 1-3 ft. thick
in upper half; sandstone, medium-gray, partly laminated
to platy-bedded, partly cross-bedded, rrostly very fina
grained, some fine-grained in lower half, subangular;
forms beds commonly 0.3-1.5 ft. thick in lower half
and 1-2 ft. thick in upper half; sandstone makes up
about one-third of lower half and two-thirds of upper
half

35.

Coal; locally includes flattened conical-shaped tree-root(?)
masses at top; lower contact sharp-

0.9

Siltstone, medium- to medium-dark-gray, brown tint in
basal 0.2 and upper 0.2 ft., chunky-weathering,
obscurely bedded, clayey; abundant carbonaceous plant
fragments; few large coal ifled wood fragments oriented
at high angle to bedding; lower contact sharp

2,4

Coal, platy-weathering; lower contact sharp

0.8

Siltstone, medium-gray, obscurely bedded, clayey, mostly
sandy in upper part; abundant carbonaceous plant
fragments; includes in middle about G.£-ft. bed of
medium-gray platy-bedded very fine grained sandstone;
lower contact gradational-

2.3

Sandstone, medium-gray, partly iron-stained, obscure
platy-bedded, cross-bedded, fine-grained, subangular;
seme medium grains in lower half; very silty in upper
0.5 ft.; Ic-'.ver contact sharp

12.1

Coal; basal 0.1 ft. includes abundant pyroclastic(?)
grains

1.

Sandstone, medium-gray, obscurely bedded, very fine grained,
subangular, very silty, clayey; abundant randomly
oriented carbonaceous plant fragments; few large
coalified wood fragments at high angle to bedding

2.

Covered interval-

3.5

Coal; lower contact sharp---

1.3
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Si Itstone (12P-1
upper 0.5 ft.)*, medium-gray, chunkyweathering, obscurely bedded, clayey; many carbonaceous
plant fragments; includes near middle 0.5-ft. bed of
medium-gray friable very tine to fine-grained sandstone overlain by 0.6-ft. Ded of brownisn-gray very
fine grained carbonaceous sandstone and si its tone;
lower contact concealed in creek
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Measured section LI
Location: Sea-cliff exposures about 1 mile southwest of McNeil Canyon
in the NW 1/4 SE 1/4 sec. 26, T. 5 S., R. 12 W. f Seldovia C-4
quadrangle. This is near locality 142 of Barnes and Cobb (1959,
pi. 13).

Feet
Tertiary rocks

Kenal Group, Beluga Formation (upper part)

Claystone, medium-gray

1 .+

Coal, shaly; uppermost part of Bed B

-

0.4

Coal

2.9

Shale, coaly

0.1

Coal

1.6

Shale, coaly

0.5

Coal, lowest part of Bed 3

0.4

Claystone (LIP-28 -- from upper 0.5 ft. of unit)*, mediumgray, light-gray-weathering, silty; slightly carbonaceous and c:aly about 1.5 ft. below top--

9.5

Silts tone, calcareous, concretionary-

0.5

Siltstone, medium-dark-gray, iron-stained, medium-grayweathering, angular-fracturing, soft, very clayey

9.5

Sandstone, lig!-t-gray-weathering, iron-stained, massive,
soft, very fine to fine-grained; scattered calcareous
concretions

6.

Covered

6.

Siltstone, ircr .stained, lenticular, calcareous, concreti onary-

0.4

Partly covered; mostly dark-gray soft silty Claystone--

17.5

Siltstone (LI-27)**, medium-light-gray, platy-bedded,
clayey, partly finely sandy, calcareous; includes few
laminae of very fine grained silty sandstone

0.3
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Partly covered; mostly medium-dark-gray soft clayey siltstone in lower oart; harder silty claystone and claystone and claystone in upper part--

23.5

Sandstone (LI -26)**, medium-dark-gray, massive, soft,
partly friable, very fine to fine-grained, subangular, very clayey; abundant darK rock fragSiltstone, medium-dark-gray, massive, soft, clayey, sandy;
grades to overlying sandstone

5.

Shale, carbonaceous, coaly

0.3

Claystone, medium-gray-

0.5

uo a I

-- -" -"-"-- ---

--

- - - «-

--«-«« - -« -«

(j , if

Claystone, medium-gray, silty

1.7

Shale (LIP-25)*, carbonaceous

0.3

Coal

0.9

Coal and interbedded claystone (LIP -24 -- from claystone)*

0.5

Coal

0.2

Claystone, medium-gray, soft, silty-

3.5

Siltstone, medium-gray, iron-stained, angular-fracturing,
very clayey; becomes medium-dark-gray massive soft
sandy Siltstone

6.4

Siltstone, calcareous, concretionary

1.4

Siltstone (LIP-23)*, dark-gray, thick-bedded, soft

1.5

Siltstone, dark-gray, massive, soft, clayey; interbedded
with dark-gray silty claystone

3.8

Siltstone (LI-22)**, medium-gray, partly iron-stained,
very angular-weathering, hackly-fracturing, hard,
very clayey-

5.8

Siltstone (LI-21 )**, jredium-dark-gray , iron-stained,
grayish-orange-weathering, clayey, calcareous ,
concretionary; *ew small carbonaceous plant fragments

0.9
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Siltstone, medium-dark-gray, iron-stained, vary clayey;
includes scattered rounded calcareous concretionary
parts in lower part of unit

5.5

Claystone (L1-2G)**, medium-gray, iron-stained, poor platybedded, dominant-angular-fracturing, silty; few carbonaceous plant fragments

3.3

Siltstone, dark-gray, massive, soft, clayey-

6.

Claystone (LI-19)**, medium-light-gray, compact, very
. silty; abundant carbonaceous plant fragments

1.4

Covered

6.

Coal

1.

Shale (LIP-18)*, carbonaceous

0.2

Siltstone, medium-dark-gray, clayey; upper part mediumgray silty claystone--

12.5

Sandstone (LI-17)**, dark-gray, massive, soft, friable,
fine- to medium-grained, subrounaed to subangular,
silty, slightly clayey; abundant dark rock fragments

9.4

Siltstone (LI-15)**, medium-dark-gray, partly iron-stained,
calcareous, concretionary; abundant carbonaceous plant
fragments

1.9

Coal

0.6

Siltstone (LIP-15)*, carbonaceous

0.3

Claystor.e (Li-14)**, medium-gray, partly iron-stained,
slightly silty; plastic when wet

0.5

Covered

16.6

Siltstone (LI-13)** and (LIP-13)*, dark-gray, clayey, finely
sandy, carbonaceous

1 .5

Coal

0.2

Partly covered; mostly medium-light-gray massive clayey
Siltstone

19.

Covered

14.6

*Palynological sample
**Lithological samele
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Claystone, dark-gray, light-gray-flaky-weathering, soft

1.4

Claystone (11-12)**, medium-gray, iron-stained, calcareous,
concretionary; abundant large carbonaceous plant fragments

0.5

Claystone, medium-gray, light-gray-weathering, compact,
si Ity-- ---

0.4

Shale, carbonaceous

0.2

Shale, coaly; shaly coal

0.8

Coal, Bed A

2.8

Claystone (LI-11 -- from middle of unit}** (LIP-11
from
upper 0.2 ft, of unit)*, dark-gray, partly iron-stained,
soft, silty; few carbonaceous plant fragments
-

3.

Siltstone (L1 -10)**, medium-gray, iron-stained, light-grayweathering, lenticular, hard, clayey, calcareous, concretionary; scattered carbonaceous plant fragments--

G.7

Siltstone (LI-9';**, medium-dark-gray, very sandy, clayey;
grades to dark-gray subconchoidal-fracturing clays tone
in upper 2 ft.; few carbonaceous plant fragments

10.6

Coal; includes 50 percent intersected shaly coal and
coaly shale - --

0.6

Coal

0.2

Shale (LIP-8)*, carbonaceous, coaly

0.4

Claystone, medium-dark-gray, light-gray-weathering,
angular- to subconchoidal-fracturing-

4.

Siltstone (LI-7)**, rr.ecium- to medium-light-gray, angularfracturing, partly sandy, very clayey to clayey; abundant carbonaceous olant fragments--

9.

Claystone (Ll-6)**, 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.
thick

2.6

Siltstone, medium-gray, sandy: grades uoward to silty
clays tone at too--*Palyno1ogical sample
**Lithological sample
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2.9

Coal, lenticular

Q.2

Sandstone (LI-5)**, dark-gray, horizontally laminated with
carbonaceous fragments; very fine to fine-grained,
subangular to sub rounded, silty, clayey in upper part

3.8

Shale (L1-4)** and (LIP-4)*, medium-dark-qray, carbonaceous;
abundant small carbonaceous plant fragments

0.5

Coal --------------------------------- .-- ---- - - «.-

-

Q .6

Sandstone (11-3)**, light-brown, speckled, yellowish-brownweathering, soft, plastic, fine-grained, subangular,
very clayey, volcanic(?)

0.2

Coal

2.2

Siltstone (LI-2)** and (LIP-2 ~ from upper 0.2 ft. of
unit)*, medium-gray, partly iron-stained, very lightgray -weathering, angular-fracturing, very clayey;
scattered carbonaceous plant fragments

2.7

Sandstone (LTjJj**, medium-dark-gray, massive, soft, friable,
fine- to medium-grained, silty, clayey; abundant dark
rock fragments

3.3+

*Palynological sample
**Lithological sample
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Measured section L2
Location: Sea-cliff exposures southwest of McNeil Canyon in the SE 1/4
NW 1/4 sec. 25, T. 5 S., R. 12 W., Seldovia C-4 quadrangle. This
is near locality 143 of Barnes and Cobb (1959, pi. 18).
Feet
Tertiary rocks

Kenai Group, Beluga Formation (upper part)

Sandstone (12-11)** (L2P-11
from near base of unit)*,
medlum-lignt-gray, partly i ^on-stained, yellowish-grayweathering, massive, soft, friable, very fine to finegrained, sjbangu'iar to sue rounded, clayey; scattered
large coaly fragments-

S.T

Coal

0.2

Siltstone, medium-gray, massive, soft, clayey in upper
part

4 .6

Coal

0.9

-H--

-

Shale, cojaly; shaly coal

G.9

Claystone, carbonaceous

0.4

Shale, coaly

0.3

Siltstone (L2P-10
from upper part of unit)*, dark-gray,
brownisn-gray-weathering, angular- fracturing, sandy
in lower part, clayey ana caroonaceous in upper part

1.5

Coal , shaly

0.5

--

Siltstone, medium-gray, iron-stained, angular- fracturing,
very clayey--

7.

Coal

0.2

-

Claystone, carbonaceous--

0.5

Sandstone (L2-9.)**, rredium-dark-gray, iron-stained, poorly
laminated, angular-fracturing, very fine grained,
subangular to SUD rounded, silty and clayey in uoper
part; scattered carbonaceous plant fragments

10.5

Concretion, iron-stained, calcareous--

0.5

*Pdlynological san-ole
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Claystone, radium-gray, angular-fracturing, slightly silty

4.1

Sandstone (i.2-8)**, medium-gray, yellcwish-gray-weatherinn,
thick-bedded, soft, friable, very fine to fine-grained,
subangular, clayey; few carbonaceous plant fragments

1.4

Partly covered; mostly medium-gray platy-bedded very fine
grained silty sandstone; includes few poorly ceveloped
calcareous concretionary parts
--

6.

Claystone, yellowish-brown-weathering, poor platy-bedded,
slightly silty

7.

Covered----------

6.

--

Shale (L2P-7)*, carbonaceous, coaly; ucper part of Bed 0

0.5

Clay (L_2-6)**, grayish-yellow, iron-stained, soft,
bentoni fie; few woody plant fragments--

0.2

Coal, lowest part of Sed D-

-

------

] .

Claystone (L2P-5)*, dark-gray

0.5

Sandstone (12-5)**, dark-gray, massive-weathering,
poorly cross-laminated dt nigh angle, soft, friable,
fine- to medium-grained, suorounaed, clayey ana very
silty in upper pare; abundant aar:< rcc< fragments

8.9

Claystone, dark-gray, silty; scattered calcareous concretions-----

13.

Sandstone, yellowish-gray-weathering, massive, soft, finegrained----_-__

3.

Covered

19.

Claystone, medium-gray, silty

0.8

Shale, carbonaceous

--

----

__

-_

0.1

Coal, Sed C; includes a lenticular 0.3-ft. silty sandstone parting at 2.5 ft. aoove base- --

5.3

Siltstone (L2 D -4 -- from uppermost 0.3 ft. of unit)*,
medium-gray, very clayey; grades to aark-gray silty
Claystone in upper 2 ft. -

7.

Siltstone, clayey, coaly
*Palynological sar.Dle
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Siltstone, medium-gray, massive, very clayey-

5.

Siltstone, clayey, coaly

0.2

Siltstone, medium-gray, massive, clayey-

4.6

Coal- --

0.5

-

-

Siltstone. medium-gray, massive, hard, very clayey

16,

Sandstone (L2-3)**, light-gray, massive, soft, friable,
fine- to very fine grained, SLQrounded, slightly silty;
abundant dark rock fragments; forms vertically fluted
face--

10.5

Coal

0.8

-

Inaccessible; mostly medium-!ight-gray silty clays tone

22.

Siltstone (L2-2)**, medium-gray, partly iron-stained,
light-gray-weathering, rougr-anguiar co S'joccnchoidalfracturing, hard, sandy, clayey; scattered carbonaceous
plant fragments-----

9.

Siltstone, medium-gray, soft, very clayey----

1.

Siltstone, medium-gray, laminated with abundant carbonaceous fragments, clayey--

1.7

Sandstone (L2-1)**, .Tedium-dark-gray, thick-bedded, soft,
friable, very fine to fine-grained, sunrounded to
subangular, silty to very silty in upper part

1.5

Si Its tone jL2-l)** 3 medium-!ight-c^ay, laminated to platybedded; very c'-xyey; few carbonaceous olar.t fragments;
scattered light-gray calcareous concretions in upper
part----------

5 .7

Covered-

2,

--

--

Top of coal bed 3

**Lithological sample
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Measured section L3
Location: Sea-cliff exposures northeast of McNeil Canyon in the SW 1/4
SE 1/4 sec. 24, T. 5 S., R. 12 vJ., Seldovia C-4 auacrangle. This
locality is northeast of locality 146 of Sarnes and Ccbo (1959,
pi. 13)".

Feet
Tertiary rocks

Kenai Group, Beluga Formation (upper part)

Partly covered; mostly medium-gray silty clays tone-

5.+

Coal, upper part of 33d E; includes scattered iron-stained
calcareous concretions as mucn as 2 ft. long in upcer
0.5 ft.

2.2

Claystone (L3-19)"**, rredi urn-gray, 1 igh t-gray-weathering,
partly silty; abundant small carconacecus plane fragments--

1 .2

Coal

1.3

Snale (L3P-13)*, carbonaceous

0.3

Coal, lower part of Sed £

0.5

Claystone (L3P-17)*, medium-gray, silty-

0.3

Sandstone, medium- gray, thick-bedded, soft, fine- to very
fine grained, silty-------

2.7

Mostly covered; lower part of unit mostly medium- gray clayey
si Its tone; uoper part mostly medium-gray massive soft
sandstone; fe-.v scattered ircn-stair.ea calcareous concretions in lower part----------

33.

Coal

0.8

Claystcne, medium-gray, 1 ight-gray-weatnering, angularfracturing--------------

--

4.7

Coal

0.4

Claystone, medium- gray, light-gray-weathering

1.4

Coal

1.

*Palynological sample
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Partly covered; lower part mostly soft slightly carbonaceous
claystone; upper part mostly clayey siltstone

13.8

Coal

0.7

-

Claystone (13-16)^*, medium-gray, light-gray-weathering,
hard, silty, slightly carbonaceous; scattered carbonaceous plant fragments

0.9

Coal

3.6

Claystone (L3P-15)*, carbonaceous; includes few laminae
of sandstone-

0.2

Coal

0.2

Sandstone, medium-gray, angular-fracturing, very silty,
clayey

4.5

Sandstone, medium-gray, iron-stained, yellowish-brcwnweatharing, massive, soft in lower sart, silty, clayey;
grades upward to harder less silty and clayey sandstone
with large caroonaceous plant fragments-

26.

Coal and carbonaceous shale (L3P-14)*

0.8

Claystone, medium-gray, slightly carbonaceous-

0.3

Coal

1.2

Sandstone (13-13 -- from lower part of unit)**, rnediumlight-gray, mostly massive bur some laminae and crosslaminae shown by carbonaceous fragments, soft, friable,
fine- to very fine grained, subanguiar, clayey; includes few ip.terbeds of medium-gray clayey si Its tone
and carbonaceous pans 0.5-0.2 ft. thick; clayey in
upper 5 ft.-

20.^

Siltstcne, medium-light-gray, angular-fracturing, sandy,
clayey; poorly developed joint; system at 3C-60
degrees to Horizontal----

6.

Coal

0.9

Coal and shaly coal (L3P-12)*; some interbedded mediumgray claystone--

*Palynological sample
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- 0.3

Claystcne (L3-11)**, light-brown, grayish-yellow-weathering,
soft, plastic, bentonitic; abundant caroonaceous plant
fragments--------------

0.1

Claystone, medium-gray, slightly carbonaceous-

0.1

Coal

0.6

Sandstone, rediurn-gray to medium-light-gray, clayay and
silty in upper part

4.1

Siltstone, medium-gray, angular-fracturing, clayey--

4.

Sandstone, ~ediun"-;ray, massive, scir.e lamination and crosslamination snown QV carocnaceous slant fragr-e.-its,
soft, silty; interbedded wi tn about 20 sercc.it slightly
more resistant I ami na ted clayey siity sandstone-

5.

Sandstone {'-3-10;**, nedi urn-light-gray, partly iron-stained,
laminated ana cross-laminated at 'low angles sncwn oy
carbonaceous olant fragments, soft, very fine grained,
subangular, silty, clayey-----

15.3

Claystone (L3P-9)*, medium-gray, carbonaceous-

0.3

Sandstone (Lj£3)**» medium-dark-gray, -massive, soft,
friable, rost'y very fine craired, subangular to subroundea, clayey and silty in upper part; abundant
dark rocK fragments-

6.

Siltstone, nediurn-gray, angular-fracturing, very clayey-

6.9

Sandstone, meaium-dark-gray, massive-weathering, laminated and cross-laminated with carbonaceous plant
fragments, soft, very fine to fine-grained--

-

3.6

Siltstone, medium-gray, angular-fracturing, very clayey

1.5

Coal, shaly-

0.2

Siltstone, medium-gray, partly laminated and crosslaminated witn carbonaceous slant fragments,
angular-fracturing, very clayey------

-

3.1

£l ay (L3P-7)*, carbonaceous, coaly-

0.1

Siltstone, dark-g^ay, laminated and cross-laminated
with carbonaceous plant fragments, clayey-

2.5

*Palynological sarr.sle
**Lithological sample
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Sandstone (IS-p) 1 , medium-dark-gray, iron-stained, hard,
very fine grained, subangular, carbonaceous, serniconcretionary, clayey, silty; scattered small caroonaceous plant fragments
---

0.3

Siltstone, dark-gray, massive-weathering, laminated and
cross-laminated witn carbonaceous plant fragments,
very clayey-

0.3

Covered

1.4

Partly covered; mostly medium-! ight-g--ay angularfracturing very clayey silts tone----

7.

Shale, coaly, carbonaceous-

0.1

Siltstone (L3-5)**, medium-gray, angular-fracturing, hard,
very clayey, partly sandy; scattered carbonaceous
fragments-

2.3

Sandstone (L3-4)**, medi urn-light-gray, yellowish-grayweathering,, tnicK-bedded, so*"t, friable, ve?y fine
to fine-grained, suoangular, slightly clayey--

2.4

Sandstone (L3-3)**, medium-light-gray, yellcwish-Drownweathering. laminated and cross-laminated, very fine
grained, subangular, clayey, silty, slightly calcareous; iT:ore resistant than overlying and underlying
units------------- ----- -------- -- -- _-_-_

Q Q

Sandstone, medium-light-gray, grayish-ye 1low-weathering,
massive, soft, very fine grainea-

4.7

Sandstone (L3-2)**, Tedium-light-gray, partly ironstained, yell jw i s h -b r cw n -we 3 th e r i n g, 1 ami n a ted, ve ry
fine grained, SUDangular, silty, clayey; few carbonaceous plant fragments; Tore resistant than overlying and underlying units--

- 0.4

Sandstone, iredi urn-li art-gray, grayish-ye How-weathering,
massive, soft, very fine grained------

6.

Concretion, iron-stained, calcareous

0.4

Claystone, medium-gray, poor platy-bedded, slightly
carbonaceous-

1.2

Coal, Bed D

3.

**Lithological sample
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Siltstone (L3-1 and L3F-1 -- from neper C.8 ft. of unit)** *
dark-gray, very clayey; scattered carbonaceous plant
fragments---

*Palynological sample
**Lithological sa ple
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3.+

Measured section L4
Location: Sea-cliff exposure west of East!and Creek in the SW 1/4 SW
1/4 sec. 9 and SE 1/4 SE 1/4 sec. 3, T. 5 S. , R. 11 W., Seldovia
D-4 quadranale. This Is near locality 157 of Barnes and Ccbb
(1959, pis."18, 19}.
Feet
Tertiary rocks -- .Kenai Group, Sterling Formation
Clays tone, light-gray-weathering, rsctangular-fracturing,
silty - Coal, shaly; upper part of Bed G-~Coal

---

Coal (L4P-6)*, snaly; lower part of Bed G-

1 .+
-

-

0.4
2.2

-

0.3

Claystone, medium-gray, angular-fracturing, silty in lower
part, carbonaceous in upper part---------------

2.2

Partly covered; mosrly yellowish-gray-weathering clayey
s i Its tone-------------------

4.5

Concretion, Iron-stained, calcareous---

0.7

Coal

-

-

0.3

Claystone (L~-5 -- from upoer part of unit)**, medium-gray,
iron-stained, grayish-orown-weatnering, sandy, siity;
abundant carbonaceous fragments; induces coal ienses as
much as 0.3 ft. tP.icK; scattered iron-stained calcareous
concretions-------------------

7.3

Sandstone, medium-gray, massive, soft, very fine to fine-grained,
silty; interDecided with about 50 percent medium-gray
si Its tone------------------------------------------ 4.3
Siltstone, medium-gray, angular-fracturing, very clayey------

4.5

Sandstone, medium-gray, massive, soft, very fine to finegrained----------------------------

3.4

Beluga Formation (upper part)
Claystone, mediurn-dark-gray, iron-stained, mostly angularfracturing, partly poorly laminated-Coal

-

3.6
2.5

*Palynological sample
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Clays tone, medium-gray, very light-gray-weathering

0.2

Coal

0.2

Partly covered; mostly silty clays tone, especially in uoper
part
-

3.3

Claystone, very carbonaceous; less carbonaceous in upoer
part

0.7

Coal, upper part of Bed F -

0.8

Claystone, medium-oark-gray, slightly carbonaceous

0.7

Coal, shaly-

0.3

Shale (L4P-3)*, carbonaceous

0.5

Coal, lower part of Bed F

1.7

Siltstone (L4-2 -- from uooer 0.3 ft. of unit}**, mediumdark-gray, 11 gh t-g ray-i>ea trie ring, massive, soft, very
clayey; scattered caroonaceous plant fragments; includes "wo coaly lenses, 0.2 ft. thick, at 5 ft. above
base and 3 ft. belcw top----

16.

Coal

0.5

Claystone, medium-gray, silty-

--

0.7

Coal

0.4

Claystone, medium-gray, silty; includes a0.4-ft. coal
lense at 1.2 ft. below top-

3.3

Concretion, iron-stained, calcareous----

0.9

Claystone, medium-gray, angular-fracturing, silty--Shale, coaly; upper part of Bed ECoal -

10.3
--

-

--

0.2
1.9

Shale, carbonaceous-

0.4

Coal

0.9

Claystone (L4P-1)*, carbonaceous-

0.4

*Palynological sample
**Lithological sample
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Coal, lower part of Bed E--

0.2

Claystone, silty, carbonaceous

0.3

Claystone, yellowish-gray to yellowish-brown, ironstained, angular-fracturing, silty, slightly
carbonaceous-

0.5^
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Measured section L5
Location: Sea-cliff northeast of Falls Creek in the NE 1/4 SE 1/4 sec,
3, T. 55., R. 11 >j., Seldovia 0-3 Quadrangle. This is locality
161 of Barnes and Coob (1959, pis. 13, >9}.'
Feet
Tertiary rocks

Ker.ai Group, Sterling Formation

Base of lowest bench of coal bed K
Sandstone, medium-gray, light-gray-weatnerlnq, massive,
soft, silty in uoper part; aoundant carbonaceous slant
fragments in upper part--Coal

-

-r-

-

5.5
0.5

Claystone, 1ignt-gray-weatnerinq, angular- to conchoidalfracturing, slightly carbonaceous--

0.4

Coal

0.3

Claystone (L5-23)*-, Tedium-light-gray, partly iron-stained,
light-gray-weathering, conchoidal-fracturing, hard;
scattered carbonaceous plant fragments-

1.2

Claystone, medium-gray; includes lenticular coal laminae-

0.4

Coal

0.3

Siltstone, medium-gray, light-gray-weathering, angularfracturing at nicn angles to top and bottom of unit,
partly clayey---

11.5

Coal
Siltstone, iredi urn-dark-gray, 1ight-qray-westhering, angularfracturing along vertical olanes or along planes at 30
degrees to top and bottom of unit ------Siltstone, carbonaceous--

--

Siltstone, similar to 12.7-ft. unit aboveSiltstone, carbonaceous--

-

12.7
0.1
0.6

--

0.1

Siltstone, similar to 12.7-ft. unit above

11.3

**Lithological sample
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Coal

0.3

Siltstone, medium-dark-gray, angular-fracturing, clayey;
interbedded with about 20 percent silty claystone and
lentils of very fine grained silty sandstone; scattered
ironstone concretions about 0.5 ft, thick by 1 ft.
long at 2 ft. below top

20.

Shale, carbonaceous

0.3

Coal

0.8

Sandstone, rediurn-dark-gray, massive, partly angularfracturing, soft, very fine grained, silty; interbedded wi th ireaiurn-gray angular-fracturing clayey
si Itstone---

5 .6

Siltstone (15-22)**, medium-gray, carbonaceous; interbedded witn slightly carbonaceous silty micaceous
claystone and silty very fine grained suDanguiar
sandstone-

1.9

Partly covered; mostly medium-gray (1iant-gray-weathering)
poor platy-Deddea silty clctystone; soire ironstone
concretions about 0.2 ft. tnick and 0.5 ft. long
at 2.5 ft. below top--

11.5

Claystone, medium-gray, soft, very silty-

0.5

Coal, shaly; uppermost part of Bed J; along strike unit
becomes coaly snale with calcareous concretions in
places

0.3

Coal

1.6

--

Shale, carbonaceous-

0.7

Coal

0.5

Sandstone (L5-21 -- from uocer cart)**, trediun-dark-gray,
thick bedded, sos7t, friable, very fine to fine-grained,
subangular to subrounded, sil:v, very carnonaceous in
upper part; abundant carDonaceoiis plant fragments

1.6

Coal

0.2

Shale, carbonaceous

0.8

Coal, lowest part of Bed J
**lithological sample
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Siltstone (L5F-20
from upper 0.6 ft. of unit)*, lightgray-platy-weatnering, p 1 aty-beaded, sandy; abundant
carbonaceous plant fragments; grades rapidly downward
to silty sandstone in lower part---

2.2

Partly covered; mostly clayey siltstone-

6.

Sandstone, yellowish-brown-weatherirg, massive, soft,
very fine grained; interbe-ided with about 50 percent siltv claystone anc clayey si Its cone in beds
0.5-2 ft."thick

11.5

Claystone, medium-dark-gray, platy-bedded, silty--

1.9

Note:

The bedding in the claystone units is generally
more obvious in chis ana lower Darts of the stratigraphic sequence than in trie parts strati graphically

higher,

i
Sandstone, yellowish-brown-weathering, thin-bedded, s'oft,
very fine grained
i
I
Claystone, medium-dark-gray, platy-bedded, very silty

0.3

Coal, shaly

0.3

Shale, coaly, carbonaceous-

0.3

Coal

0.2

-

2.

Siltstone, medium-dark-gray, light-gray-weathering, angularfracturing, very clayey; includes a poorly develooed
calcareous ccMcretion (0.5 ft. oy 3 ft.) about 4 ft.
above base--

7.5

Sandstone, yellowish-brown-weathering, thin-bedded, soft,
very fine grained-

0.3

Siltstone, medium-dark-gray, angular-fracturing, clayey

2.

Shale (L5P-19)*, carbonaceous

0.3

Coal

O.S

Shale, carbonaceous-

0.5

Coal

0.1

Shale, coaly*Palynological sample
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Coal

0.2

Sandstone, dark-gray, yellowish-brown-weathering, mediumbedded, soft, very fine "co fine-gralnea

0.6

Siltstone, medium-gray, poor platy-bedded, sandy ---

1.5

Sandstone, yellowish-brown-weathering, chin-bedded,
soft, very fine grained--

0.4

Siltstone, medium-gray, soft, very clayey

1.

Shale, coaly-

0.4

Coal

0.4

Shale, coaly; shaly coal

0.3

Coal ----------------------------------« -.----

---------- - -

Q.4

Claystone (15-18)** (15P-18
from upper 0.5 ft.)*, mediumgray, rignc-gray-weathering, anguiar-fracturing, very
silty, carbonaceous in upper 0.5 ft.; scattered caroonaceous plant fragments-

13.8

Sandstone, medium-gray, thin-bedded, soft, very fine to finegrained, silty, clayey --

0.3

Siltstone, mediufr-dark-gray, angular-fracturing, soft,
clayey

9.

Clays tone, medium-gray, angular-fracturing, soft, silty--

3.

Siltstone (15-17)**, medium-gray, poor platy-beddecS,
angular-fracturing, soft, very clayey, finely sandy;
few scattered carbonaceous pi am fragments-

2,5

Coal (L5P-16 -- from uoper 0.1 ft. of unit)*, shaly; upper
part of Bed I---

0.6

Coal, lower part of Bed I--

1.6

---

Siltstone, medium-gray, angular-fracturing, soft, very
clayey--

1.6

Claystone (L5P-15)*, carbonaceous-

0.6

Coal

0.1

*Palynological sample
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Claystone, carbonaceous, coaly-

0.5

Claystone, medium-light-gray, angular-fracturing, silty

0.4

Covered

30.

Claystone, medium-gray, angular-fracturing, very silty
Coal, shaly

--

7.
0.4

Coal

-

Shale, coaly

-

0.5
--

0.9

Shale, carbonaceous

0.2

Si Its tone, medium-gray, angular-fracturing, very clayey

1.1

Claystons, iredi urn-gray, 1 i ght-gray-wsathering, angularfracturing, silty in upoer part--

9.4

Sandstone, medium-dark-gray, medium-bedded, soft, very
fine to fine-grained

0.7

Shale, carbonaceous-

0.3

Coal

0.2

Shale, coaly--

0.5

Coal

0.6

Coal, shaly

0.4

Shale, coaly, carbonaceous--

0.8

Shale, very coaly-

1.3

Claystone (L5-14 -- from lower part of unit)** (L5P-14 -from upper 0.4-ft. of unit}*, Tedi utn-uray, 1 i cr tgray-weathering, angular-fracturing, silty, carbonaceous in uposr 0.4 ft.; few carbonaceous pi ant
fragments--

3.2

Covered-

6.

Sandstone, medium-light-gray, thick-beaded, soft, very
fine to fine-grained

2.

*Palynological sample
**Lithological sample
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Claystone, medium-gray, light-gray-weathering, angularfracturing, siity

2.5

Sandstone (L5-1 3)**, medium-light-gray, yellowish-brownweathering, medium-bedded, soft, very fine to finegrained, subangular, very clayey-

0.7

Partly covered (L5-12)**; mostly medium-gray .very clayey
siltstone with scattered plant fragments--

14.

Claystone, medium-dark-gray, light-gray-weathering,
angular-fracturing
--

6.

Coal; includes a lenticular 0.1-ft. clays tone parting 0.2
ft. above base-------

2.7

Claystone (15-11 and L5P-11 ~ from upper 1 ft. of unit)** *,
medium-gray, iron-stained, yellow-sh-brown- to
grayish-yellow-weathering, tough, compact, slightly
siity; abundant carbonaceous plant fragments---

5.1

CoveredPartly covered (15-10)**; lower part medium-gray oartly
iron-stained sandy clayey siltstone; upper part mediumgray massive soft friable very fine grained sac-angular
si 1 ty sandstone---

4.

Partly covered; mostly yellowish-brown- to grayish-yellow_ weathering, massive, soft sandstone, upper part siity

5.

Sandstone (L5-9)**. rredi urn-gray, grayish-yellow- to yellcwishbrcwn-weathering massive soft, -friable, very fine to
fine-grained, subangular to suorounded-- 13.
Coal (L5P-8)*, shaly-

-

0.1

Coal

1.3

Claystone, rrediurn-gray, angular-fracturing, siity--

1.5

Covered

- 29.

Coal

0.1

Shale, carbonaceous

0.3

Coal, Bed G

1.3

*Pa1ynological sample
**Lithological sample
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Coal (L5P-7)*, shaly

-

-

___________

o.5

Clays tone (Ljj^o.)**, medium-dark-gray, yellowish-brownweatherir.g, silty; few carbonaceous plant fragments;
interbedded with medium-gray friable very nne grained
subangular sandstone- ------------------

15.

Coal, shaly

0.4

Siltstone, medium-gray, sandy, clayey; scattered coaly
lenses less tnan 0.2 ft. tnick; interbedded with a few
beds, less than i ft. thick, of medium-gray soft sandstone: lower contact gradaticnai-- ---

13.

Sandstone (15-5)**, medium-gray, yellowish-gray-weathering,
massive, soft, friable, very fine to fine-grained,
partly fine- to inetiiun-grainea -vith cross-beaded lentils
of coarser material, rare pesoles, and seme rounded
clay masses, surrounded to sjoangular, silty; unit
generally finer grained upward; sold cliff-former--

30.

Beluga Formation (upper part)
Coal, upper bench of Bed F-

---

1..4

Siltstone, medium-gray, very light-gray-weathering, partly
laminated with carbonaceous plant material, platyfracturing at about 30 degrees to top and base of unit,
sandy-------- -- - _________ _ __________

j .3

Sandstone (L5-4)**, medium-dark-gray, thick-bedded, soft,
friable, fine- to mediurr-gra ined, subrounded, partly
clayey; abundant dark rock fragments--

1.9

Siltstone (L5P-3)*, medium-dark-gray, clayey near base,
sandy near topShale, carbonaceous-

--

----

--

Coal, middle bench of 3ed F--

silty in upper part--------

Coal, lower bench of Bed F

__________

--__-_
--

Clays tone, medium-dark-gray, 1ight-qray-weathering,
angular-fracturing
----*Palynological sample
**Lithologica1 sample

..

1.7
0.3

-

Clays tone (L5-2j**, medium-dark-gray, hard, compact, very
Shale, carbonaceous---

-

0.9

_

7.
9.3
1.4
2.

r oa]

0.5

Claystone (L5-1)**, nedium-dark-gray, iight-gray-weatherIng, angular-fracturing, hard; scrce subhon'zontal
lamination shown by carbonaceous plant fragments

2.+

**Lithological sarr.ple
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Measured section L5
Location: Stream-bed ana canyon-wall exposures in unnamed canyon in
the SE 1/4 NW 1/4 sec. 36, T. 4 S., R. 11 W., Seldcvia D-3 quadrangle. This is locality 166 of Barnes and Cobb (1959, pis. 18,
19).
Feet
Tertiary rocks -- Kenai Group, Sterling Formation
Partly covered (L5-15 and L6P-15
from upoer 5 ft. of
unit)** *, mostly medium-gray parti/ iron-stained
yellowish-brcwn-weathering sandy clayey siltstone
that braaks to angular ccobles and oebbles; abundant
carbonaceous plant fragments; interbedded with aoout
25 percent sandstone similar to underlying unit; includes a 0.1-ft. coal (L6P-14)* at 19 ft. above base

30.

Sandstone, yellcwish-Drown-weathering, ooor platy-bedded,
partly horizontally laminated with carbonaceous plant
fragments, mostly very fine grained; breaks to
rectangular cobbles and pebbles--

6.

Covered

5.

Sandstone, yellowish-brown-weathering, olaty-bedderi, soft,
very fine to fine-grained

C.3

Coal; burned in places-

2.2

Sandstone, light-gray-weathering, partly iron-stained,
laminated with carbonaceous plant fragments, very
fine grained, silty in upper part

4.2

Claystone, slightly carbonaceous in lower part, silty and
sandy in upper part?

2.9

Coal

0.6

Shale, coaly--

0.1

Coal and shaly coal

0.3

Claystone, carbonaceous

0.5

Coal

0.2

*Palynological sample
**Lithological sample
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Siltstone, medium-dark-gray, poorly laminated to poor
blaty-bedded, very clayey; breaks to angular
pebbles
-

7.2

Claystone (15-13)**, medium- brown, brownish-gray-weathering, hard, clayey, partly carbonaceous; few carbonaceous plant fragments; scattered pyrcclastic{?)
2

I

M S * *

*" «* * « « »«« «
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Shale, carbonaceous; interbeddea with shaly coal and coal
Siltstone, medium-dark-gray, slightly carbonaceous-

^

^

j

0.3
-

2.5

Coal and shaly coalClaystone, medium- 1 ight-gray, light-gray -weathering, flaky,
partly carbonaceous-

0.9

Coal, shaly, and carbonaceous shale--

0.3

Cl aystone, carbonaceous-

0.2

Shale, coaly--

-

0.4

Coal

0.4

Siltstone (16- 1 1 ) **, 1 "ight-orc^n, brownish-gray-weathering,
hard, clayey, partly carbonaceous; abundant carbonaceous slant fragments; scatterec wnite pyroclastic(?)
grains
*

0.1

Coal

0.8

Partly covered: about 50 oercent yel Iowish-gray-weathering
fine-grainea sanastone; rest of unit light-grayweathering si Its tone; 1-ft. carbonaceous si its tone
Shale, carbonaceous, coaly-

0.6

Coal-------------- _ _ ------------ _ ---_ _ -_ _ _ _.- _ _ _--- _ _

Q.5

Claystone (15-10)**, redium-1 ight-gray ? light-gray to yellowish-gray-weathering, hsrd, partly silty; weathers rounded
in places but breaks to angular cobbles and pebbles in
other places; abundant carbonaceous plant fragments------

3.

Sandstone, grayish-yellow-weathering, partly iron-stained,
medium-bedded, soft
**Lithological sample
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0.6

Siltstone (L6-9)** ;. medium- gray, nght-gray-weathering,
poor platy-bedded, soft, clayey, finely sandy; few
carbonaceous plant fragments-

5.9

Shale, carbonaceous, coaly

0.2

Coal

-

0.5

Claystone, mecrium-dark-gray, light-gray -weathering, poor
platy-bedded, silty; aoundant carbonaceous plant
fragments-

1 .4

Coal

0.1

Siltstone, medium-dark- gray, light-gray-weathering,
platy-bedded, clayey-

1.4

Sandstone, rr-edi urn- gray, grayish-yel lew-weathering, thickbedded, soft, fine-grained

2.4

Claystone, light-gray-weathering, coor platy-bedded,
very si Icy; slightly carbonaceous in lower 1 ft.--

5.

Sandstone, medium-gray, medium-bedded, soft, finegrained

0.6

Claystone (L5-S/**, Tedium-gray, very light-gray-roundedweathering, poor platy-beddea, hard, partly silty;
few small caroonaceous plant fragments
---

3.5

Sandstone, medium-gray, iron-stained, yellowish-grayweathering, poor claty-beaded, very fine grained,
si Ity

10.

Sandstone, rrediurn-gray, yellowish-gray-weathering, massive,
soft, fine- to very fine grained-Sandstone, medium-gray, very iron stained, laminated with
abundant carbonaceous olant laments, massive, soft,
very fine to fine-grained- ----

5.

-

3.3

Sandstone (15-7)"*"*, medium-gray, iron-stained, yellowishgray-weathering, massive, soft, friable, mostly finegrained, s;,crounded to subanqular, silty; some crosslaminations of carbonaceous fragments at angles of
10-25 degrees
-

17.5

Siltstone, medium-dark-gray, 1ight-gray-weatherinq, platybedded
---

4.3

**lithological sample
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Sandstone, medium-gray, very iron-stained, yellowishbrown-weathering, chick-bedded, soft, mostly f inegrained-

1.2

Si Itstone, medium-dark-gray, light-gray-flaky- to platyweathering, platy-bedded, very clayey--

10.

Covered

12.6

Claystone, medium-dark-gray, carbonaceous--

2.

Coal, Bed M

5.

Siltstone, licht-gray-weathering to hard angular blocks
and platy pieces, platy-fceaded, very sandy in part

5.5

Coal and shaly coal

0.3

Siltstone, medium-gray, light-gray-weathering, breaks to
hard rounded pieces; scattered caroonaceous fragments

2.4

Sandstone, medium-gray, ysllowish-gray-weatnering, massive
to poorly laminated in upper 2 ft., soft-

9.3

Siltstone, medium-gray, light-gray-weathering, poor platybedded-------------- ------------------- -- .---_---- .

5.8

Sandstone, medium-gray, yellcwish-brown-weaihering, laminated with carbonaceous plane fragments--

2.9

Siltstone, medium-gray, light-gray-weathering, very clayey;
interbedded with medium-dark-gray (light-gray-weathering) poorly laminated claystone
-

5.3

Coaly shale and shaly coal---

1.5

Siltstone, medium-gray, light-gray-weathering

4.7

Sandstone, medium-gray, light-gray- to grayish-orangeweathcring, massive, soft, yery fine to fine-grained,
silty in upper part----

7,5

Claystone, medium-gray, 1ight-gray-olaty-weathering, poorly
laminated to platy-bedded, silty--

0.8

Coal, shaly-

-

Shale (L6P-6)*, coaly

0.3
0.7

*Palynological sample
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Clays tone, dark-gray, light-gray-weathering, pcor platybedded, silty; interbedded with about 50 oercent
yel lowish-gray-weathering soft very fine to finegrained sandstone in beds acout 0.2 ft. thick-Coal

29.2
1.

SiItstone, medium-gray, light-gray- to brownish-qrayweathering, breaks to angular flakes and Debble-size
chunks, poorly laminated, very clayey-

13.

Siltstone, coaly, cartonacacus-------

0.2

SiItstone, ^edium-dark-gray, breaks to angular pebblesized chunks, poorly laminated to poor platy-becced,
sandy in lower part, clayey in upper part-

7.2

Partly covered; nostly yellowish-gray-weathering very
fine grained sandstone and 1 ight-gray-w'eatnering
si Itstone---------

5.3

Coal and shaly coal-

0.6

Shale, carbonaceous, coaly--

0.3

Coal

1.4

Siltstone, light-gray-weatherina, angular-fracturing,
clayey; scattered iron-stained calcareous concretions
in upper part-

5.5

Sandstone, medium-gray, thick-bedded, soft, fine-grained

1.4

Coal, shaly

0.3

Siltstcne, r.edi urn-gray, clayey; includes coaly streak
0.4 ft. below"top

3.1

Sandstone (L6-5)**, medium-gray, very iron stained, yellowishbrown-weatnering, friable, fine- to very fine chained,
subangular to subroundea, silty in uooer cart; laminated with carbonaceous plant fragments---

4.7

Claystone, light-gray-weathering, poor platy-bedded, very
silty--

3.4

Coal and shaly coal---

0.3

**Lithological sample
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SIT tstone, rued! tin-dark-gray, "11 qht-gray-weathering,
poor platy-oedaeo, very clayey-

6.2

Coal

0.7

Shale, coaly--

0.2

Sandstone, medium-gray, .medium-beaded, soft, mostly finegrained, si Ity
-

0.4

Covered

8.

Si 1 tstone (i.S-4)**, medium-gray, partly iron-stained,
light-gray-weathering; brea.KS to angular flakes a^d
pebble-sized pieces, very clayey; abundant carocnaceous plant fragments-

4.

Sandstone (16-5
from lower part of unii:}**, medium-darkgray, massive to obscurely Decided, soft, friable, fineto very fine grained, subangular to subrounaed, clayey,
silty -in upper part

5.

Coal, upper bench cf Bed L

2.1

Shale, carbonaceous

0.4

Clays tone (lo-l)**, medium-brown, yellow-weathering, silty;
abundant carbonaceous plant fragments-

0.1

Coal, lower oench of Bed L-

1.8

Siltstone (L6P-2)*, yellowish-gray to light-gray-weathering, breaKS to hard angular cooble- and pebble-sized
pieces, clayey, carbonaceous in upper part; aoundant
plant stem imprints-

1.1

Sandstone, medium-gray, angular-fracturing, silty--

0.5

Covered

26.3

Coal, shaly

0.3

Claystone, medium-gray, angular-fracturing, silty, very
silty in upper part; includes a 0.1-ft. coaly claystone bed 1.9 ft. above base-

5.1

Coal, uppermost part of Bed K--

0.4

*Palynological sample
**Litholcgical sample
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Claystone, medium-gray, light-gray-weathering, angularfracturing, partly carbonaceous--

1.1

Coal

0.2

Claystone, medium-gray, light-gray-weathering, angularfracturing, partly carsonaceous-

1 .1

Coal

1.6

Shale, carbonaceous--

0.4

Coal; lowest part of Bed K

2.1

Sandstone, medium-gray, massive, soft, very silty

2.+
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.Measured section L7
Location: West side of canyon of Swift Creek, in the SW 1/4 F1W 1/4
sec. 25, T. 4 S., R. 11 -A., Seldovia D-3 quadrangle.

Feet
Tertiary rocks

Kenai Group, Sterling Formation

Coal, Bed Q(?); top eroded

2.4H

Si Its tone, medium-gray, iron-stained, 1 iciht-gray-waatherinq,
poor platy-beddea, sandy: interbedded with about 35-40
percent medium- gray iron-stained massive soft fine- to
very fine graine-d sandstone in Decs up to 3 ft. thick;
includes a 0.3-ft. carbonaceous shale bed 24.7 ft.
above base

36.3

Sandstone, medium-gray, iron-stained, yellowish-brown- to
yellowish-orarne-w'eathering, thick-bedded, soft, fineto very fine grained--

2.4

Siltstone, medium-gray, iron-stained, light-gray-weathering,
poor platy-bedded; Dreaks to angular flakes, very clayey:
siltstone in beds as rruch as 5 ft. thick; interbedded
with about 25 percent sandstone similar to overlying
unit in beds as much as 1.5 ft. thick
25.8
Shale, carbonaceous-

0.8

Coal

0.7

-

Shale, carbonaceous-

0.5

Partly covered; mostly light-gray-weathering poor platybedded sandy siltstone; lower 2 ft. of unit more sanay;
includes 0.3-ft. carbonaceous shale bed 2 ft. below
top-

19.7

Clinker; mostly burned and baked siltstone
Siltstone, medium- dark -gray, light-gray-weathering, angularfracturing, clayey-Sandstone, medium-light-gray, iron-stained, yellowish-brownto yellowish-orange-weathering, thick-bedded, soft, fineto very fine grained-

221

1.4

Claystone, medium-1iqht-gray, angular-fracturing, silty;
abundant carbonaceous plant fragments--

2.2

Sandstone, medium-light-gray, partly i ron-stairied, yellcwish-gray-vveatnering, massive, soft, fine- to ve^y fine
grained; s-cme 0,4-ft. beds of silty claystcne in lower
3.5 ft.; lower contact gradational

5.6

Claystone, dark-gray, medium- to light-gray-weathering,
poor platy-bedded, angular-fracturing, silty; includes
a 0.1-ft. carbonaceous shaie bed 9.3 ft. above base

15.2

Covered

11.

Siltstone, medium-light-gray, 1 i grit-gray -weathering, poor
platy-bedded,. sandy in upper part-

8.8

Sandstone, medium-cray, iron-stained, yellowish-brownweathering, tnick-oeddea, soft, fine- to very fine
grained
--

1.3

Claystone, median;-dark-gray, angular-fracturing, silty;
abundant carbonaceous olant fragments; includes a
0.2-ft. coaly sr.ale bea 0.5 ft. above base--

9.7

Sandstone, medium-dark-gray, iron-stained, yellowish-brcwnweatnering, -rassive, soft, very fine to fine-grained;
scattered carbonaceous olant fragments-

7.4

Siltstone, light-gray-weathering, poor platy-bedded;
scattered carbonaceous plant fragments-

5.4

Sandstone, medium-gray, iron-stained, yallowish-brownweathering, thick-bedded, soft, fine- to very fine
grained; carbonaceous in interval 0.2 ft. thick 0.9
ft. above base-

2.1

Claystone, meciiurn-dark-gray, angular-fracturing, silty;
abundant carbonaceous pi ant fragments

0.9

Sandstone, madiurn-gray, iron-stained, yelIcwish-brownweathering, tnick-bedded, soft, fine- to very fine
grained--

2.5

Siltstone, lignt-gray-weathering, platy-beddsd, flaky-

5.5

Shale, platy-bedded, carbonaceous; interbedded with about
50 percent ye 1 lowish-brown-weathenng platy-bedded
sandstone

9.2
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Sandstone, carbonaceous

~

0.3

Sandstone, medium-gray, iron-stained, yellowish-brownweathering, platy-oedded, soft, fine- to rr.sdiurngrained -

0.2

Shale, carbonaceous

0.3

Covered

5.

Partly covered; .rostly iron-stained light-gray-weathering
angular-fracturing silty claystone--

26.4

Sandstone, rr-ediurc-aark-gray, iron-stained, irassive weathering, cross-laminated with carDonaceous rraterial, mediumgrained in lower part to fine-grained in upper part

14.

Coal and coaly shale

0.4

Claystone, r-cciuri-g^ay, very silty in uooer part;
interbedded .vitn lenticular carbonaceous claystone

5 .4

Coal and shaly coal-

0.2

Shale, coaly--

--

0.6

Claystone, carbonaceous-

0.3

Shale, coaly--

0.5

Claystone, carbonaceous-

0.2

Coal

0.4

Claystone, light-gray-weathering, flaky, slightly carbonaceous
--

1.

Coal

0.4

Siltstone, light-gray-weathering, angular-fracturing

2.+
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Measured section 18
Location: Sea-cliff exposures in the SE 1/4 SW 1/4 sec. 25, I, 5 S.,
R. 12 W., Seldovia C-4 auadrangle. This is near locality 140 of
Barnes and Cobb (1959, pi. 13)1

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

0.5

Sandstone (L8-2)*y . dark-gray to medium-brown, soft,
plastic, fine-grained, angular no suoangu"; ar, very
clayey, volcanic?; this is : r,e same unit as sampled
as Ll-3 in measured section Li
--

0.3

Coal
Slltstone, medium-gray, ncht-gray-weathering, sandy in
lower part, clayey at top; lower contact gradational -- 21.5
Sandstone, ne-diurn-gray, light-gray-weathering, massive,
very fir.e to fine-grained, silty, clayey; lower part
with calcareous cement in places and rounded concretionary form; unit forms near-vertical cliff---

- 54-.5

Slltstone, medium-gray, light-gray-weathering, thickbedded, angular-fracturing, soft; lower contact
gradational---Claystone, carbonaceous in lower part, silty in upper

part-

Coal

--

--

--

-

2 .7

--

2.
0.5

Coal (LSP-1)*, snaly

0.3

Siltstone, medium-gray, light-gray-weathering, obscurely
bedded, rev/ poorly developed cross-beds shown by
laminae of clay, clayey-----

1 .+

*Palynological sample
**Litholcgical sample
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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 W., Seldovia C-4 quadrangle.
Feet
Tertiary rocks -- Kanai Group, Beluga Formation (upper part)
Base of shaly coal unit sampled as (L8P-1)* in measured
section L8.
Partly covered; mostly medium-gray siltstone-

5.5

Sandstone (19-6)**, rediurn-dark-gray, massive, soft,
friable, mostly fine- to rrediurn-grained, subrounded,
very silty and clayey-

6,

Sandstone (i.9-5)**, dark-gray, massive, soft, friable,
fine- to Hied! urn-cramed, subrourded, silty, clayey;
abundant dark rock fragments; forms rounded smootnsurfaced cliff-.- -.-

] i.

Partly covered; mostly .Tedium-light-gray-weathering
siltstone

5.5

Concretion (L9-4)**, radium-':ray, iron-stained, yellewishgray-roundsd-vveaiinennq, rard, calcareous, clayey;
includes in places a 0.1-ft. coal at base; lower
contact wavy--

2.4

Siltstone, medium-gray, light-gray-weathering, obscurely
bedded and clayey in upper part--

3.5

Sandstone (L9-5) y *, radium-dark-gray, massive, soft,
friable, fine- to meaiurn-grained, subrounded to subangular, silty, clayey; abuna^nt rock fragments
Partly covered; mostly medium-gray soft clays toneClaystone, medium-gray, soft--

10.
6.

--

2.

Coal, shaly; coal

0.2

Siltstone, medium-gray, clayey-

2.

Shale, coaly--

0.1

Clay, carbonaceous
*Palynological samole
**Lithological sample

0.1
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Coal

0.7

Sandstone JL3-2';**, medium-dark-gray, massive, soft, friable,
fine- to very fine grained, subanguiar to sub rounded,
silty, very clayey in upper 0.5 ft.
-

3.2

Claystone, medium-gray, 1ignt-gray-weathering, soft,
slightly carbonaceous in lower part, silty and
sandy in upper part--

].

Coal

1.1

Silts tone (L9£iJ**» medium-gray, light-gray -weathering,
angular-fracturing, hare, very clayey, silently
carbonaceous; scattered carbonaceous plant fragments

2.

Coal

0.1

Claystone, llgnt-brownish-gray-weathering, very silty,
slightly carbonaceous-

0.5+

**Lithological sample
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Measured section L10
Location: - Sea-cliff exposure west of measured section L9 in the NW 1/4
NW 1/4 sec. 35, I. 5 S., R. 12 W., Seldovia C-4 quadrangle.
Feet
Tertiary rocks -- Kenai Group, Beluga Formation (upper part)
Base of 0.1-ft. coal bed in lower part of measured section
L9.
Sandstone (i-]_j>3_ -- from lower oart of unit)**, mediumdark-gray, massive, smooth-faced cliff-foaming,
friable, very fine to fine-grained with sor.e medium
grains, subrounded to subangular, silty, clave,';
abundant dark rock fragments; upcer part cf unit
very silty, clayey and softer than rest of unit

58.

Siltstone, medium-gray, soft, very clayey, sandy in
upper part

1-8

Coal and coaly shale

1.1

Claystone, medium-gray, soft

3.

Coal and coaly shale (L1QP-2)*

0.2

*Palynological sample
**Lithological sample
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Measured section Ll'i
Location: Sea-cliff exposures west of measured seciicn L10 in the NW
1/4 NW 1/4 sec. 35, T. 5 S., R. 12 W., Seldovia C-4 quadrangle.
Feet
Tertiary rocks -- Kenai Group, Beluga Formation (upper part)
Base of the C.2-ft. coaly unit at base of measured section
L10.
Sandstone (111-2)**, medium-gray, yellowish-gray-weathering,
steep-cliff-forming, nasslve, few cress-laminae shown
by carbonaceous DJant fragments, friable, fine- to
medium-grained, subrounced, silty, clayey; abundant
dark rock fragments; some rounded calcareous concretionary masses near middle and at top--

J

18.8

Shale (L11P-1)*, carbonaceous, coaly in top part

0.6

Silts tone, medium-gray, light-gray-weathering, soft,
very clayey

0.6

Coal

0.5

*Palynologica1 sample
**Litho1ogical sample
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Measured section LI2
Location: Sea-cliff exposures west of measured section Lll in the SW
1/4 NW 1/4 sec. 35, T. 5 S., R. 12 w., Seldovia C-4 quadrangle.

Feet
Tertiary rocks -- Kenai Group, Beluga Formation (upper part)
Base of 0.5-ft. coal at base of measured section Lll.
Sandstone (LI 2-2;**, rnediuri-dark-gray, massive, soft,
friable, vary fine to fine-grained, subargular to
surrounded, silty, clayey in upper part; abundant
dark rock fragments--

5.5

Partly covered; mostly medium-]ic^.t-gray angular-fracturing
soft clays tone
---

9.5

Covered-

--

17.5

Coal, shaly-

--

Partly covered; mostly medium-grey soft slightly silty
clays tone--

Coal, shaly-

-

Claystone (LI2P-1)*, carbonaceousCoal-

0.4
- -

Claystone, silty in lower oart, carbonaceous in upper
part-

*Palynological sample
**Litholcgical sample
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£.5

- C.I
--

--

C.3

- 0.3
0.4

Measured section LI 3
Location: Sea-cliff exposures west of measured section L12 in the SE
1/4 NE 1/4 sec. 34, T. 5 S. f R. 12 d., Seldovia C-4 quadrangle.
Feet
Tertiary rocks

Kenai Group, Geluga Formation (upper part)

Base of 0.4-ft. silty claystone at base of measured section
L12.
Sandstone (LI 3-5}**, Tedi'jr?-dark-gray, li gnt--iray-weatherir.g, massive, hard, fine- to very fine joined, S'jbangular, ve ~y silty, clayey; scattered carbonaceous
plant fragments; forms srnall cliffs with rounded
vertically faceted face-

4.5

Covered--

3.3

Shale, coaly

0.2

Partly covered; nostly medium-gray soft claystone--

4.5

Shale, carbonaceous; coaly shale-

0.5

Coal

0.1

Claystone, medium-gray, silty, sandy-

1.3

Claystone, carbonaceous--

0.5

Claystone, medium-gray, soft-

1.

Sandstone, medium-dark-gray, massive, soft, very fine
grained, si Ity-

3.2

Partly covered; mostly medium-gray massive soft sandy
si Us tone

3.

Shale, coaly -

0.5

Coal

0.2

Sandstone, medium-dark-gray, massive, soft, very fine
grained, si Ity-

3.2

Coal (L13P-5)*, shaly; coaly shale

0.3

*Palynological sample
**Lithological samole
230

Coal

0.1

Sandstone, medium-dark-gray, thick-bedded, soft, very fine
to fine-grained, clayey, stlty--

1.1

Siltstone, medium-dark-gray, angular-fracturing

2.

Claystone, medium-lignt-gray, soft--

0.8

Shale, coaly

0.4

Claystone, rf:edi urn-light-gray, soft, silty-

--

-

1.7

Shale, coaly-

0.4

Claystone, medium-light-gray, soft, silty--

4.5

Sandstone (U3-4 -- from 2 ft. above base)**, Tiediurngray , massive, soft, friable, fine- to niediunigrained, subrounasd, clayey, silty in lower part;
abundant dark reck fragments

9.

Claystone (L13-3)**, :nedi urn-dark-gray, ,soft, very silty
and sandy fn -joper pare; scattered carDcnaceous
plant fragments--

6.

Coal, shaly

0.1

Claystone, Tiesiurn-gray, soft-

0.8

Coal and shaly coal-

-

0.1

Claystone, medium-gray, soft, silty-

2.2

«oa "i (L13P-2)*, shaly; interbedded with carbonaceous
shale
-

0.2

Coal

0.4

Sandstone (L13-1)**, medium-dark-gray, massive, soft,
very fine to fine-grained, subangu'iar, very silty,
very clayey in upper part-

5.2

Partly covered; mostly medium-light- to medium-gray
poor angular-fracturing soft claystone; includes
0.2-ft. coaly claystone bed about 6 ft. above base
Coal

17.5
0.3

*Palynological sample
**Lithological sample
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Claystone, medium-light-gray, soft-

0.6

Coal

0.2

Claystone, medium-light-gray, soft-

0.5
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Measured section L14
Location: Sea-cliff exposures west of measursd section LI3 in the SE
1/4 NE 1/4 sec. 34, I. 5 S., R. 12 W., Seldovia C-4 quadrangle.

Feet
Tertiary rocks

Kenai Group, Beluga Formation (upper part)

Base of lowest unit of measured section L13.
Partly covered; mostly very silty sandstone, clayey
toward top; scattered calcareous concretionary parts-

4.8

Sandstone (L14-3)**, medium-gray, partly iron-stained,
thick-beaded, partly angular-fracturing, soft, friable, very fine grained, subangular, very silty,
clayey

2.

Partly covered; mostly medium-gray si Its tone, clayey in
lower part

4.

Shale, coaly; shaly coal--

0.7

Siltstone, rradiurn-gray, angular-fracturing, clayey

7.1

Partly covered (L14-2 -- from lower part of unit)**;
mostly medium-gray angular-fracturing soft slightly
silty claystone with scattered carbonaceous plant
fragments-

5.8

Claystone (L14P-1
from lower part of unit)*, carbonaceous; scattered laminae and lenses of coal-

2.

Coal--

0.6

*Palynological sample
**Lithological sample
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Measured section LI5
Location: Sea-cliff exposures west of measured section L14 in the SW
1/4 NE 1/4 sec. 34, T. 5 S., 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 covered; mostly medium-gray soft .very clayey
si 1 tstone

6.8

Coal, shaly; coal

0.4

Claystone (L15-4)**, medium-dark-gray, partly ironstained, soft; scattered sand grains-

5.

Sandstone (LI5-3 -- from lower 3 ft. of unit)**, mediumdark-gray, r.iassive, some lew-angle cross-bedding
shown by caroonaceous plant material, soft, friable,
fine- tc very fine grained, sub angular to sub rounded,
silty, clayey; aoundant dark reck fragments-

14.2

Partly covered (L15-2 -- from lower part of unit)**;
mostly mealum-dark-gray soft very silty clays tone
with small scattered carbonaceous plant fragments

11.5

Sandstone (L15-JA
from lower part of unit)** (L15-1B -from upper part of unit)"*, dark-gray, light-grayweathering, massive, some low-angle cross-bedding
shown by carbonaceous plant fragments, soft and
friable in lower part, harder in upper part, mediumgrained in lower part to fine-grained in upper part,
subrounded, clayey in lower part, silty in upper
part; large woody carbonaceous olant fragments in
lower part; scattered rounded concretionary bodies
as much as 4 ft. in diameter; forms bold cliff--

24.

**Lithological sample
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Measured section L16
Location: Sea-cliff exposures west of measured section LI 5 in the SW
1/4 NE 1/4 sec. 34, T. 5 S., R. , 12 W., Seldovia C-4 quadrangle.
Feet
Tertiary rocks

Kenai Group, Beluga Formation (upper part)

Base of lowest unit in measured section LI 5.

Claystone, medium-gray, soft, silty
Sandstone (LI 6-3
from lower part)**, dark-gray, massive,
soft, friable, medium- to fine-grained in lower part,
very fine grained to silty in upper part, sub rounded.
clayey; abundant dark rocK fragments; includes calcareous concretionary pans as much as 6 ft. long
in upper part-

7.5

17.5

Coal

0.1

Partly covered; mostly medium-dark-gray silty clays tone

8.4

Shale, carbonaceous; coaly shale-

0.2

Partly covered; lower part of unit mostly medium-darkgray angular- fracturing soft very clayey silty
sandstone; upper part mostly medium-dark-gray soft
silty claystone

9.7

Partly covered; mostly medium-gray soft clayey siltstone

6.

Claystone (L15P-2)*, very carbonaceous

0.8

Coal and shaly coal-

0.2

Si Its tone, medium-dark-gray, soft, clayey to very clayey
in upper part; includes a 0.05-ft. coal at 6.4 ft.
above base

9.

Coal ---------------------------------------------------------- 0.2
Siltstone (L16P-1 )*, medium-gray to brownish-gray, soft,
very clayey, carbonaceous*Palynological sample
**Lithclogical sample
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0.5

Measured section L17
Location: Sea-cliff exposures west of measured section LI6 in the NE
1/4 SW 1/4 sec. 34, T. 5 S., R. 12 W. f Seldovia C-4 quadrangle.
Feet
Tertiary rocks

Kenai Group, Beluga Formation (upper part)

Base of ~iQv<'est unit of measured section L16.
Claystone, medium-dark-gray, light-gray-angular-weathering, silty, slightly carbonaceous in upper part-

3.

Siltstone, dark-gray, light-gray-weathering, thick-bedded,
soft
=

1.9

Sandstone (L17-3)**, medium-light-gray, yellowish-grayweathering, partly massive, some poorly defined
planar cross-beading, soft, friable, mostly mediumgrained, subroundedi clayey, very silty, partly
pebbly with few cobbles; includes laminae and lenses,
0.2-1. ft. thick, of fine- to very fine grained
subangular sandstone; forms a fluted ledge -

13.6

Claystone, medium-dark-gray, soft, silty, carbonaceous
in lower part; includes 0.1 by 0.2-ft. iron-stained
calcareous concretions in upper part-

5.3

Coal

1.2

Claystone, medium-dark-gray, light-gray-weathering,
angular-fracturing, soft, carbonaceous in upper
0.2 ft.
- -

1.8

Coal

0.9

.

Shale (L17P-2)*, carbonaceous

0.2

Covered

5.5

Partly covered; mostly medium-dark-gray clayey si Its tone;
includes scattered calcareous concretionary parts 2
ft. thick by 6 ft. long about 6 ft. above base-Partly covered; mostly medium-dark-gray (light-grayweathering) angular-fracturing silty claystone
Coal and shaly coal
*Palynological sample
**Lithological sample

13.5
4.
0.5
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Partly covered; mostly medium-dark-gray (light-grayweathering) angular-fracturing claystone, slightly
carbonaceous in lower part and silty in upper part;
includes a 0.1-ft. carbonaceous shale about 0.2 ft.
above base

10.4

Coal

1.

Claystone (L17P-1)*, dark-gray, carbonaceous, slightly
sil ty

0.3

Coal

0.4

Ccal, shaly

0.5

Claystone, dark-gray, carbonaceous, slightly silty

0.5

r Palynological sample
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Measured section L18
Location: Sea-cliff exposures west of measured section L17 in the NE
1/4 SW 1/4 sec. 34, T. 5-$., R. 12'W., Seldovia C-4 quadrangle.
Feet
Tertiary rocks

Kenai Group, Beluga Formation (upper part)

Base of lowest unit of measured section LI7.
Partly covered; mostly soft very clayey si Its tone

5.7

Sandstone, nediurn-gray, thick-bedded, soft, very fine
grained

2.4

Coal and coaly shale

0,6

Sandstone, medium-dark-gray, massive, soft, fine- to very
fine grained-

10.5

Siltstone, medium-gray, soft; includes scattered coaly
lenses as much as 0.1 ft. thick

6.

Coal and coaly shale-

0.3

Siltstcne, medium-gray, angular-fracturing, soft-

2.6

Sandstone (L18-5)**, medium-gray, massive, soft, friable,
very fine grained, subangular to subrounded, clayey,
silty in upper part-

4.5

Siltstone, medium-gray, soft, coaly at top

4.5

Coal and shaly coal

0.2

Sandstone, medium-gray, thick-bedded, soft, very fine
grained, silty, clayey-

1.5

Coal

0.2

Siltstone, medium-dark-gray, soft, very clayey

2.

Sandstone, mediuw-dark-gray, thick-bedded, soft, finegrained
'

2.5

Claystone, medium-dark-gray, silty

2.8

**Lithological sample
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Sandstone, medium-dark-gray, cross-bedded at angles of
45-50 degrees in planar',?) sets, fine- to very
fine grained, silty, clayey; includes scattered
coal lenses up to 0.01 ft. thick

7.2

Siltstone (L18-4)**, dark-gray, soft, very clayey; includes few medium-dark-gray calcareous concretionary
parts up to 8 ft. long with few carbonaceous plant
fragments-

2.5

Claystone, medium-gray, soft-

0.4

Coal

0.2

Claystone, dark-gray, sligntly carbonaceous

0.2

Coal, shaly

0.2

Coal

0.3

Siltstone, medium-dark-gray, soft, very clayey

5.

Coal

0.2

Claystone (LISP-3)*, carbonaceous-

0.1

Coal

0.2

Claystone (L1S-2)*"*, radium-gray, partly iron-stained,
soft, si^ty ;n""part; abundant carbonaceous plant
fragments

2.

Coal

0.7

Sandstone (L18-1)**, dark-gray, thick-bedded, soft, friable, fine- co very fine grained, subrounded to subangular, silty, clayey; abundant dark rock fragments

2.2

Siltstone, medium-gray, soft, very clayey--

3.4

Shale, coaly

0.2

Siltstone, dark-gray, soft, very clayey-

2.+

*Palynological sample
**Lithological sample
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