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Introduction |
' This report provides detailed lithologic descriptions and lists
palynomorph assemblages of the Kenai Group of Tertiary age at selected
exposures on the south side of Capps Glacier and at two places along
Chuitna River (pl. 1); the exposures lie about 60 miles west of !
Anchorage, Alaska. A preliminary report on the heavy minerals in |
Tertlary rocks of the Capps Glacier—Chultna River area is beinp pre-

!
pared by J. S. Kelley, This work is part of a study to provide strati-

'graphic control to aid in the search for oil and gas in the Cook Iniet
!basin.

The work was done under a cooperative agreement between the U.S.
Geological Survey and the Division of Geological and Geophysical Sur-
veys, Department of Natursl Resources, State of Alasks. The writers
gratefully acknowledge the assistance of W. C. Fackler, Deputy Commis-~
sloner, Department of Natural -Resources, and D. C. Hartman, former
State Geologilst.
| Field work for this report was done in July and part of August

11973 by Adkison and Kelley who were assisted by K. T. Biddle. The work

.was done from four fileld camps that were supplied and moved by heli-

.écopter. The palynomorphs were identified by Newman who was assisted

;by Linda Lewis.

i
; In the fileld the rocks in each measured section were described

|

from bottom to top, and this order is used here to summarize the de-

geriptions. The detajled descriptions of. the sections, starting on

page 16, are in downward order. The section numbers (13-17) are field f
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i Inumbets and Indicate the order in which the sections were measured, f
| !
!

The field descriptions coummonly included, for each rock type, the colort
staining, weathering characteristics, bedding, induration, grain size, E

]
\

o

4 accessory particles, fossils, and the nature of the contact with the
5. {joverlylng rock unit. Thicknesses were generally measured with an Abney

‘

6 level and Jacob's staff, but a steel tape and hand level were usged for

7 nearly flat-lying beds. Representative lithologic samples of all rock
i

& gtypes, excgpt the conglomerates, were taken concurrently with the field

" Edescriptions‘ For the conglomerates, samples of the matrix were
collected at irregular stratigraphic intexrvals of about 50-100 feet,
The samples were briefly studled later by Kelley and Biddle, using low-
power binocular microscopes, in order to check and amplify the field

1 descriptions.

4 The Rock Color Chart (Goddard and others, 1948) was used to

15 . describe the rock colors, and the Wentworth grade scale was used to

16 describe the grain size. Clastic rocks composed chiefly of particles

17 smaller than coarse silt were generally termed ''shale', although the

18 ;bedding of these rocks is commonly obscure or poorly developed. The

ya ?term "siltstone" is used for ;1astic rocks composed of coarse-silt
%particles. Bedding is classified according to thickness as follows:

S fissile, leas than 1/16 in,

02 i platy, 1/16 - 1/2 in. medium, 4 ~ 12 in.
3 g very thin, 1/2 - 2 in. thick, 12 - 36 in.
. 2 i thin, 2 - 4 in. massive , more than 36 in.
:° [._ _ e e e e e e ]
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1 The palynological samples were collected mostly from the finer
2 grained clastics (shale, claystone, and siltstone). About half the ;
3 samples are from close below or within a ¢oal bed. For the lower con-
4 glomeratic part of the Tertiary sequence, a few samples of sandy silt-~
- istone were taken because there were no finer clastics. Effo;ts were

6 made to get relatively fresh samples uncontaminated by pollen and

|
7 [spores from modern vegetation. The samples were placed in plastic bags

8 ;that were closed with tie wires and then placed in tagged cloth bags.

!
s The palynological samples were treated with acids to remove

10~jminerals and concentrate acid-resistant organic-walled microfossils
X (palynomorphs), Most samples had numerous to abundant palynomorphs,
2 chiefly spores and pollen, and these were generally well preserved.
Palynomorphs were mostly sparse or absent in sawmples from the conglom-~
i erates. The organic residues from the samples were mounted on slides

I and examined qualiﬁatively to deterwmine the stratigraphic succession of

' palynomorphs, The taxa found in this study are listed in Table 1.

Tertiary rocks

As early as 1900 Tertiary rocks on the northwest side of Cook
5Inlet were referred to the Kenai Formation by Eldridge (1900, p. 21)
fwho briefly described coal-bearing strata along beach bluffs west of
ETyonek. He inferred the presence of these rocks to the ﬁorth on
EChulitna (Chuitna?) and Beluga Rivers from reports by prospectors and

i3 l

i Indians. The same year Spurr (1900, p. 172, 184) provisionally

24

regarded the Tyonek beds as younger than the Kenai Formation. The
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‘most complete study of the Kenal Formation northwest and north of Cook

Inlet was made by Barmes (1966). His report was used extensively during

'f1eld work for the present report. Wolfe, Hopkins, and Leopold (1966)

studied plant fossils from the Kenai Formation in the Cook Inlet

--lregion, and from this study they proposed three new provincial time-

stratigraphic units for the formation, the Seldovian, Homerian, and

Clamgulchian Stages.

(
i The Kenai Formation is much thicker in the subsurface of Cook

Inlet basin than at any of the surface exposures, as shown by drilling

- for petroleum since 1957. Calderwood and Fackler (1972, p. 741)

pointed out that 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 forwationg named, in upward order, the
West Foreland Formation, Heml&ck Conglomerate, Tyonek Formation,
Beluga Formation, and Steriing Formation. This stratigraphic nomen-
clature 1s widely accepted by geologists working with the subgurface
;stratigraphy in the Cook Inlet basin, and it is used in this report.
All formations of the Kenal Group have subsurface type sections.
IIt iz difficult to trace these units to outcrops on the west flank of
;the basin, Calderwood and Fackler (1972, p. 742, 744, 745) tentatively
écorrelated the West Foreland Formation with scattered but unidentified
;outcrops oﬁ the west flank. They noted that exposures in the Straight

ECteek—Capps Glacier area may be equivalent to the Hemlock Conglomerate,
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0f Chuitna River, According to Xirschner and Lyon (1973, p. 402, 403,

{fig. 11), the West Foreland Formation and the Hemlock Conglomerate and

|Tyonek Formation, undivided, crop out in the general area of this

Kenai Group

Rocks of the Kenal Group in the area of this report are tenta-

1
|
|
|
ftively assigned to the West Forelaund and Tyonek Formations; the Hemlock%
!Conglomerate seemingly is absent by nondeposition or erosion. This I
:subdivision of the group is based primarily on the palynological deter-:
minations (Table 1) and comparigon with the palynomorph succession in
Ehe Standard 0il Co. of Calif. Deep Creeck Unit 1 well located on the
Kenai Peninsula (Adkison and Newman, 1973). Strata of the West Fore-
land Formation and the lower conglémeratic part of the Tyounek Formation-

(measured sectiong 13, 14) were called the lower conglomerate member

of the Kenai Formation by Barnes (1966).

West Foreland Formation.—-The West Foreland Formation consists of con-

:glomerate about 1,200 feet thick (pl. 1) at measured section 13 south
.of Capps Glacier. At this locality the rocks strike N.60°E., dip
,about 20° southeast, and accbrding to Barnes (1966, pl. 1), lie uncon- |
' formably on mecamorphic rock of Jurassic and (or) Cretaceous age. The
;ldwer 20 feet of the formation is deeply weathered and mostly covered,

iThe basal 2 feet was exposed by digging. In this very limited exposure,

|

{the matrix of the conglomerate appeared mottled and streaked ~- some- ;
i |
|what_suggestive of favlt gouge — but this appearance probably is a_ |

EASH RN A SN N L I Y T gorT - BT N



2

3

4

6

4 —

o e e e e C e C e ety

‘result of ground-water action rather than faulting. Except for the
:lower 20 feet, the lower 460 feet is well exposed in very steep hill-

| :
‘sides where it shows some slight indications of bedding. The overlying
}part, nearly 700 feet thick, forms more gentle hillsides and, where '
measured, is generally poorly exposed. The relatively thin cover con- °
! )

sists of loose sand and gravel that has washed downhill from overlying

lbeds. The uppermost 40 feet of the West Foreland is well exposed near
\

.the top of the ridge. !
| The conglomerate consists mainly of pebble- and cobble-size clascs:
'in a matrix of clayey silty medium to coarse sand. Rounded boulders,

as much as 3 feet long, are numerous in the lower 500 feet and become
more scattered upward in the overlyirg 400 feet. The clasts in the
conglomerate include coarse-grained granitic rocks (genarally weathered),
fine- to medium-grained metamorphic rocks, and volcanic rocks. Zeo-
lite cement 1s fairly common in mnuch of the conglomerate,

The West Foreland iIncludes a small amount of poorly sorted sand-
gstone that generally occurs in lenses or beds abour a foot thick, The
Isandstone 18 brownish gray in the lower part of the formation and
medium gray to greenish gray in the upper part. The thickest sandstone
(14 feet) includes a thin bed or lense of siltstone that contains
carbonaceous plant fragments and 'a palynomorph assemblage (13P-18,
table 1). The palynomorphs suggest a possible Eocene age and corre-
lation with the West Foreland Formation in the Deep Creek well on the

?Kenai Peninsula. ;

. The top of the West Foreland Formation is difficult to determine

T Y S VI N A T v . s L |



B in section 13 because the overlying rocks are very similar in lithology:
2 and structural attitude. The contact 3is placed rather arbitrarily at

|
) i
3 the top of a conglomerate bed and beneath thin beds of sandstone and g
4 shale that contain very thin stringers of coal. A palynomorph l.
|
5- |assemblage in the shale (13P-25) and another assemblage (13P-28), about.

6 50 feet stratigraphically higher, suggest correlation of rocks in the

|
7 upper part of section 13 with part of the Tyonek Formation in the Deep i

8 Creek well. Thus the relationship between the West Foreland and Tyonek.
: i

9 Formations is unconformable because the Hemlock Conglomerate 1s appar- °

xo-fently missing. The absence of the Hemlock in section 13 is also inter-

1 !preted fyom a preliminary study of the heavy minerals by J. S, Kelley
12 (in preparation). The Hemlock is characterized by abundant garnet in
i the heavy-mineral suite in the Deep Creek well (Kelley, 1973) , but

14 little or no garnet was found in samples from measured sections 13 and

15- 14 and the lower half of section 15. ' ;

f@yonek Formation,~~The Tyonek Formation consists of interbedded con-
1y .
‘glomerate and sandstone in the lower part and sandstone, siltstone,

jand coal in the remainder (pl. 1). The coal-bearing beds, above the
19
lower conglomeratic part of the Tyonek, were included in Barnes'

|
|

20-- l
;(1966) middle member of the Kenal Formation. Identification of the
|

ETyonek Formation 1s based on the relative abundance of thick coal beds
22 :
and on the pollen assemblages (Table 1) which are similar to those in CFe
: middle part of the Tyonek in the Deep Creek well (Adkison and Newman, :
24 . . H
1973)., The total thickness of the formation is unknown, for reasons

25 - !
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explained below, but it exceeds 2,200 feet.

| The lower part of the Tyon;k Formation, at least 835 feet thick,
is well exposed south of Capps Glacier (measured section 14 and upper
part of section 13) where it weathers to very steep hillsides and
cliffs that are dominantly brown to brownish gray. The conglomerate is
made up of pebble—- and cobble-size clasts and is generally similar to
that in the West Foreland Formation.,. A few small boulders are present

'
{

in the lower part (upper 30 feet of gsection 13). Zeolite cement seems

.less common than in the West Foreland Formation. The sandstone is

i

Emostly brown, olive gray, and greenish gray, poorly sorted, medium to
{coarse grained, silty, and clayey. Tuffaceous material is common in
nuch of the sandstone and in the matrix of some conglomerate, and thege

rocks include interbeds of tuff. A sandstone about 25 feet thick, 270

feet below the top of measured section 14, contains abundant clear

- vitreous crystal fragments of sodic plagioclase. The fragments, of

medium sand size, sparkle consplcuously at exposures in direct sunlight
and thus make this sandstone distinctive.

The sequence of conglomerate and sandstone also includes some

:Biltstone and a few thin beds of volcanic ash, bentonite, and shale.

-'One thin lenticular coal bloom lies about 50 feet above the base of the

ETyonek Formation (just below sample 13P~28 on measured section 13),
!Scringers of coal occur in several thin beds ©of sandstone, siltstone,
shale, and tuff; these rock types also contain carbonaceous plant frag-

ments .,

~_Rocks in the upper part of measured section 14 could not be traced
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eastward along the south side of Capps Glacier and tied stratigraphi-
cally to the overlying coal-bearing rocks in measured section 15; thus
the thickness of intervening strata is unknown. The lower conglomer-
atic part of the Tyonek, described above, is partially exposed at j
(several places on the south side of the glacier eastward from measured

section 14 for about 3 miles to sec., 18, T. 14 N., R, 14 W, The top of.
the conglomeratic sequence, mapped approximately in adjacent section l7l

by Barnes (1966, pl. 5), is apparently covered by colluvium, slope wash;

‘apd abundant vegetation,

A fault may cut the lower part of the Tyonek, or place it in
fault contact with the coal~bearing part to the east, in gecs. 18 and
17, T. 14 N., R. 14 W., but no direct evidence was found. These
possibllities are suggested by a fault, striking east-northeast, that

was mapped 1n sec. 27-29, T. 14 N., R, 15 W. (pl. 1), during helicopter

- reconnaissance of the upper Straight Creek area. The north side of

the fault is downthrown, and the throw may be about 1,000 feet in the
gouthern part of sec. 29, Eastward projection of the fault from
fsection 27, with slight curvature northward, would pass through secs.
'18 and 17, T. 14 N., R. 14 W,

I The lower part of the coal-bearing strata of the Tyonek Formation
i 18 well exposed south of the toe of Capps Glacler (measured section
!15). These beds were designated part of the type section of the Sel-
dovian Stage by Wolfe, Hopkins, and Leopold (1966, p. Al4). The rocks,

640 feet thick, consist mainly of sandstoﬁe, siltstone, and several

coa} beds including, in the upper part, the thick Capps coal bed. The

| e - ———
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upper half includes several beds and lenses of granule to small-pebble
Econgiomerate. The sandstone is ﬁostly light to medium gray or olive
:gray and very fipne to medium grained, Numerous sandstone bodies prob-~ l
ably are channel depositg as suggested by sharp basal contacts, cross
bedding, and an upward decrease in grain size accompanied by an in-~

crease in content of si1lt and clay. These sandstones and conglomerates

appear more quartzose than those in the lower part of the Tyonek. The

isiltstone is gray to olive gray and obscurely bedded for the most pare,
'Thin beds of gray to black shale make up a small part of the formation.
‘Tuffaceous grains are scattered to abundant in several beds in the
lower 45 feet of the exposure. Carbonaceous plant fragments and leaf
impressions are abundant in many beds of siltstone, very silty sand-
stone, and shale. A coalified tree trunk, 6 feet long, extends upward
from a thin coal bed that lies about 45 feet above the base of the
exposure. Most coal beds are thin and split by partings of siltstone
or ghale. The cliff-forming Capps coal bed, 63 feet thick, occurs in
three main benches. The lower and upper benches include a few partings
"as wmuch as 0.7 foot thick; the thick middle bench, not closely examined,
may include some thin partings.

The stratigraphic relationship between the rocks in measured sec-
‘tion 15 at Capps Glaciler and those about 11 miles to the southeast,
. along Chuitna River, in sections 16 and 17 is not determinable in the
Efield. According to Barnes (1966, p. C45, pl. 5), the Capps coal bed

| rises structurally to the southeast of measured section 15, and less
)

Ethan 3 miles southeast of section 15 the bed is cut 0ff by erosion at

A b LT [ S R, !
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| {the upland surface. In addition, the Castle Mountain fault, a major

!
|
|
i

[

]
i
2 !structural feature downthrown on the southeast side, strikes southwest-
i
‘ .
iward through the area between measured sections 15 and 17 (Barnes,

i

A 1966, pl. 5). A strong component of right-lateral movement on this 1
|
;- |fault is interpreted by Kirschner and Lyon (1973, p. 404, fig. 16).

\

. |
p Rocks in measured sections 16 and 17 probably lie in the upper :

7 part of the Tyonek Formation. This position is interpreted from well

| |
8 :logs of the Pan American Petroleum Chuitna River State 1 well, located
i

s  about 4.5 miles east-southeast of measured section 16 in sec. 15, T.
o 12 N., R, 12 W. Correlation of the electrical log with the measured
i sections sugpgests that the exposed rocks are equivalent to the upper
600 feet of strata in the well. The Tyonek Formation in this well
4 extends from the top to a depth of 6,180 feet, according to isopach
12 maps by Hartman, Pessel, and McGee (1972). These writers believe all
s - the other formations of the Kenal Group are missing in the Chuitna
18 . River State 1 well. Strata equivalent to those in measured section 15
Y at Capps Glacier may be present but cannot be identified on the logs
18 for this well. i
T Rocks of the Tyonek Formation in measured sections 16 and 17 have
20 Ean aggregate thickness of about 730 feet and consist of sandstone,

a0 :some siltstone, and several coal beds. These strata were included in

i
i
I
1
L

o ithe type section of the Seldovian Stage by Wolfe, Hopkins, and Leopold
23 (1966, p. Al4). The sections are tentatively correlated on the Chultna
! J

4

coal bed following Barnes (1966, p. C48). The sandstone is mostly

o5 igray and very fine to medium grained. Much of the sandstone probably_J
TN N EHNMENT FIINTING (0 i} RS s
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occurs ag channel fillings as suggested by sharp lower contacts, coarser
i

grained sandstone or thin beds or lenses of conglomerate at the base,

icross bedding that commonly changes upward to platy bedding, and

|
|
I

‘scattered coal fragments. Some very fine grained sandstone is very
!

.|sllty and clayey and obscurely bedded. The siltstone is mostly medium

ito medium dark gray, obscurely bedded, and clayey; some is dark gray
i

land very carbonaceous. Thin beds of gray to black shale make up a ,

! i
small part of the Tyonek Formation at gections 16 and 17. TFossils con-

Isist of small carbonaceous plant fragments and large coalified frag-
ments; leaf lmpressions were found in the roof rock of three coal beds
(pl. 1). Major coal beds, ;bout 20 feet thick or more, include the
Chultna and lower Chuiltna(?) beds and an unnamed bed at the base of

section 17, The latter bed is exposed at the edge of Chuitna River

where it was measured by Barmes (1966, pl. 7, loc, 126). The formation

- also includes several other coals that, with partings, are as much as

10.5 feet thick,

‘Stratigraphic sections

Detalled descriptions of the Tyonek and West Foreland Formatilons

3
1

of the Kenai Group and the uppermost part of the underlying Cretaceous
;and (or) Jurassic rocks are given starting on page 16, As noted

‘above, these are primarily field degcriptions supplemented by brief
imicroscopic study of representative samples. In the descriptions, the |
jpalynological sample numbers immediately follow the rock type that was

[

isampled.

L

!
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Measured secticn 13

Location: Gully and hillside exposures, south of big bend in Capps
Glacier, from ridge crest (estimated altitude 3050 ft.) in SE
corner NE 1/4 NW 1/4 SE 1/4 sec. 21 generally northwestward to SW
174 NW 1/4 NE 1/4 sec. 21, T. 14 N., R. 15 W., Tyonek B~6 quadran-
gle. Most of the section was measured along the north side of a
partly snow-filled qully which was very steep sided in the lower

part.

.Tertiary rocks -- Kenai Group, Tyonek Formation

Conglomerate, gray, strongly iron-stained (Tower 2 ft.),
mostly pebble and cobble; few small boulders; clasts
generally well rounded; much medium to coarse sand
matrix; includes at 3 ft. above base a 0.5-ft. bed
of olive-gray to light-yellowish-brown stained poorly
sorted friable medium- to coarse-grained clayey
granular silty sandstone with many granules and small
pebbles in lower half; similar lenticular sandstone

about 8 ft. above base~---=-=c-—cm e e

Sandstone, medium-gray, friable, fine- to medium-grained,
subangular, clayey, very silty; conglomeratic and iron-

stained in Jower 0.5 ft.iv-=m-ommmmmor oo

Siltstone (13P-2B)*, medium~gray, soft, sandy; abundant

small brown plant fragments----~~-ce-me-mr oo

Coal bloom; includes in middle a 0.05-ft. bed of light-

brown to 1ight-gray clay (coal ash?)-=---~--ec-moocmauu—

Siltstone, medium-gray to brownish-gray, soft, sandy; lower

contact probably gradationat-------emmeemmmm e

Sandstone, olive-gray, fine- to medium-grained, subangular,

silty; some coarse graing~----—~ce--m~cmeoccmeaoncmaa

Conglomerate, gray, mostly pebble and cobble; much friable
1ight-yellowish-brown-weathering poorly sorted medium-
to coarse-grained subangular clayey granular very silty

sandstone matrix; lower contact sharp--=----—-——c-—=cumu--

Sandstone, olive~-gray, light-yellowish-brown-weathering,
obscurely bedded, poorly sorted, medium- to coarse-

grained, subangular, clayey, granular, very silty--------

*Palynological sample
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A ————

!Conglomerate, gray, pebble and cobble; frlable llght—yellow1sh~
brown-weathering poorly sorted medium~ to coarse-grained

’ subangular to subrounded clayey granular very silty sand-
‘stone matrix; lower contact shgrp—-———-—m———msem- oo on—— —

Sandstone, medlum—gray to greenish-gray, friable, fine-grained,
subangular, silcy, very clayey-- e ———————— e

Sandstone, medium-light-gray, iron~stained, friable, medium—
grained, gubangular, clayey, silty---—- —-

Shale (l3P-25)*, dark-gray to black, carbonaceous, silty, sandy;
in¢ludes few coal films and partings; lower contact sharp-

|Sandstone, medium-gray, partly green-tinted, friable, fine- to
medium-greained, subangular , very clayey, very silty; some
coarse grans; few very thin coal stringers——————~w——u—v

Claystone, greenish-gmy to purplish-gray, finely to coarsely
' sandy, silty, probably bentonitic~——m——=—~mc———s—————— e

'West Foreland Formation

Conglomerate, gray, pebble and cobble; greenish-gray friable
poorly sorted medium- to coarse—grained subangular to
subrounded granular very silty sandstone matrix; lower
contact sharp- ——— b ~

Sandstone, medlium-gray to olive-gray, fine- to medium-grained,
subangular, silty, very clayey; some coarse and very
coarse grains, granules, and pebbles- ———

Conglomerate, similar to above——————— e —

256

0.1

0.15

Ol7

Sandstone, greenish-gray, friable, poorly sorted, coarse- to very

coaxrse grained, subangul ar to subrounded, granular, silty;
probably lenticular———m————m e e

"Conglomerate, similar to above; lower contact sharp-=——wmw————

to coarse-~grained, subangular, very silty, very clayey;
lower contact sharp-—-—~——=—m——m -

,Bentonite, light-purplish-gray; lower contact sharp———=—m———-

i Sandstone, greenish-gray, poorly sorted, medium-grained, sub~
angular, very silty, very clayey; many coarse and very
coarse grains, granules, and pebbles— ——

|
i
i
| .
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v Conglomerate, gray, pebble and cobble; greenish-gray friable
poorly sorted medium- to coarse-grained subangular
P clayey granular very sjlty sandstone matyix---==-=---==--==

3 Sandstone, greenish-gray, obscurely bedded, friable, poorly
sorted, medium-grained, subangular, clayey, very silty;
. scattered coarse grains and granules; includes in
! middle a 1-ft. bed of cobble conglomerate; unit

5 probably Tenticular-=---====-e-m-cmoamm oo '

6 Conglomerate, gray, pebble and cobble; yellowish-gray to
A greenish-gray partly iron-stained mostly poorly in-
7 durated partly zeolite-cemented poorly sorted medium-
to coarse-grained subangular clayey granular very silty
e sandstone matrix; many cobbles as much as 0.5 ft.
long; no boulders seen; poorly exposed in upper 50
ft.; lower contact sharp---=~=s=-memero—m—ccacemmaes

Sandstone, medium-gray to light-olive-gray, partly iron-
stained, obscurely bedded, very fine to medium-
gra ined, subangular, clayey, silty, partly con-
glomeratic (pebbly at 6-10 ft. above base); scattered
coarse and very coarse grains; includes at about 2 ft.
above base a 0.1-ft. bed or lense of 1ight-brown clay-
stone; at about 10 ft. above base a 0.5-ft. bed or
lense of Tight-olive-gray sandy siltstone (13P-18)*
with abundant carbonaceous plant fragments; unit
poorly exposed; lower contact obscure------c-=mucocmno-—

Conglomerate, gray, pebble and cobble; yellowish-gray to
e 11ght-olive-gray slightly iron-stained mostly poorly
indurated zeolite-cemented poorly sorted medium- to
coarse-grained subangular clayey partly granular very
silty sandstone matrix; few or no boulders; may include
thin beds or lenses of sandstone; mostly covered by
100se sand and gravel---===sccmcmcm e

Conglomerate, gray, pebble and cobble; light-gray to light-
olive-gray mostly poorly indurated poorly sorted
medium- to coarse-grained subangular clayey granular
. very silty sandstone matrix with light-gray to pink-
ish-gray encrusting zeolite cement in part; few
rounded boulders; mostly covered as above----~<«---mc-cea-

*Palynological sample
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t Cong]omerate, gray, pebble and cobble; gray to light-
olive-gray partially iron-stained mostly poorly in-
2y durated zeolite{(?) cemented poorly sorted coarse-
’ to very coarse grained subangular clayey granular
3 pebbly very silty sandstone matrix; few rounded
boulders; abundant encrusting zeolite (stilbite)
o cement and locally much calcite cement about 100
1 ft. above base; deeply weathered in part; mostly
> crystal-filled vugs near top; covered as above-----------

6 |Conglomerate, similar to above; few rounded boulders in
| upper 20 ft. becoming more common downward; mostly
[ poorly exposed except for basal part---~---=-cccc-nac---no

Sandstone, brownish-gréy, iron-stained, hackly-weathering,
hard, well indurated, fine- to medium-grained, very
clayey; scattered coarse grains; some slickensides------~

Conglomerate, gray, pebbie and cobble; very crudely bedded
in part; numerous rounded boulders; coarse sand
matrix; weathers to steep hillside-==-=vecemmmcmmccaaaao

Sandstone, brownish-gray, hard, weiil indurated, fine- to
medium-grained, very clayey, very silty,; scattered
coarse and very COarse grain§-----s---mcmmm—ceocmmmnao—o

Conglomerate, similar to above; .includes at about 45 and
70 ft. above base lenses of brownish-gray medjum- to
coarse-grained sandstone about 0.5 ft. thick; at about
80 and 115 ft,above base, lenses 1 ft. and 0.3 ft.
thick, respectively, of light-brownish-gray to light-
olive-gray partly iron-stained moderately to poorly
indurated medium- to coarse-grained subangular pebbly
clayey very silty sandstone; weathers to steep hill-
Side===m=rme e e e

Sandstone {lenticular), brownish-gray, hard, well in-
durated, medium- to coarse-grained, subangular, clayey,
very silty; scattered very coarse sand grains and
granules; includes sandy siltstone {13P-5)* about
0.1 ft. thick at top-=======---cmcmomm e cnmemmcmne o

*Palynological sample
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! Cong1omerate, gray, pebblie and cobble; very crudely bedded
in part; numerous rounded boulders as much as 3 ft.

2 f long; medium-brownish-gray iron-stained poorly in-
f durated poorly sorted medium- to coarse-grained
3 subangular granular pebbly very silty sandstone
é matrix with interstitial medium-brown waxy clay and
& littie encrusting zeolite cement; includes clasts of
; coarse-gra ined granitic rocks (generally weathered),
5- fine- to medium-grained metamorphic rocks (several
; colors and textures), and volcanic rocks; 0.5-ft.
6 lense of Tight-yellowish-brown lightly iron-stained
i moderately indurated coarse-grained subangular clayey
7 very silty sandstone about 190 ft. above base;

weathers to very steep hillside-=--=a=--m-mmcrmmmcamnn

Conglomerate, similar to above; very clayey sandstone
matrix; deeply weathered; poorly exposed; matrix
in basal 2 ft, mottled and streaked medium gray,
1ight olive gray, and brown and resembles fault
gouge to some extent; lower contact sharp-w-—-~=-ec-m-u---

Unconformity

Jurassic and (or) Cretaceous rocks

Metamorphic rock, greenish-gray, reddish-brown, purplish-
gray (in part at top); upper 2 ft. deeply weathered;

includes at top 0.05-ft. bed of brown weathered
X clay; underlying rocks not studied-------=-n-mmcemaac-an-

20



; Measured section 14

2 lLocation: Gully and hillside exposures, south of big bend in Capps
Gtacier, in southern part of SW 1/4 NE 1/4 and generally along the

EI east line of NE 1/4 NW 1/4 SE 1/4 sec. 22, T. 14 N., R. 15 W.,

. Tyonek B-6 quadrangle. This location is approximately the same as
o locality 57 of Barnes (1966, pl. 1).
5. ' Feet

¢ - Pleistocene gravel and boulders, slumpy; not studied; base
approximately marked by pronounced change in hillside
7 slope : '

& Unconformity
: Tertiary rocks -- Kenai Group, Tyonek Formation

Siltstone (14P-72)*, yellowish-gray to light-olive-gray,
hackly- to poor platy-weathering, obscurely bedded,
very clayey, tuffaceous; few carbonaceous plant frag-
ments; may be a tuff; Tower contact sharp---=----==-=ac-- 3.2+

Conglomerate, gray, pebble; few cobbles; Tight-yellowish-
brown iron-stained friable poorly sorted medium- to
coarse-grained subangular clayey very silty sandstone
matrix principally made up of very light-gray and clear
grains of quartz and feldspar; includes at 23 ft. above
base a lenticular bed of coarse-grained sandstone
(similar to the matrix sandstone) about 1.5 ft. thick
and similar lenses of sandstone about 0.5 ft. thick at
30, 40, 45, and 70 ft. above base; unit forms very
steep rounded slopes; basal part of unit interfingers
with underlying rocks----===mcmcmmcmmmm e mmmen e 84,

Sandstone, medium-light-gray to pale-yellowish-brown,
iron-stained, friable, very poorly sorted, coarse-
grained, subangular, clayey, very silty; scattered
small pebbles; includes 2 lenses of pebble conglomerate,
each about 1 ft. thick, at 2.5 and 0.3 fi. below top;
lower confact Sharp---=s-mcecommme e oo 8.5

Volcanic ash, olive-gray to light-bluish-gray, hackly-
weathering and sandy in lower 0.3 ft., weathered;
hard and dark bluish gray in basal 0.1 ft.; includes
small white spherical grains in lower 0.3 ft.; plastic
in upper part; 0.1-ft, bed of light-brownish-yellow
clay at top; lower contact sharp----—--<--—comemcmcnaao 1.5

. *Palynological sample
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. Sandstone, light- to medium-olive-gray, friable (Jower

part), medium-grained grading upward to very fine to

2 fine-grained, subangular, clayey, very silty; upper |
ft. grades to hackly-weathering locally tedge-forming
EI siltstone; includes at top 0.05-ft. bed of carbonaceous

! siltstone (14P-68)* with some coal films; lower contact

. Sandstone, olive-gray, friable, poorly sorted, medium-
grained, partly coarse-grained, partly conglomeratic

6 (pebble and granule), subangular, very clayey, very
' silty; much grayish-~green interstitial clay; includes
7 2 beds of pebble conglomerate, each about 0.5 ft.

thick, near base and top; lower contact sharp---------—---
B
Siltstone, olive-gray, hackly- to poor conchoidal-weather-
ing, very finely sandy, very clayey; includes in middle
a 0.5-ft. bed of light-olive-gray friable medium-grained
silty sandstone with grayish-green interstitial clay;
possibly tuffaceous ; Tower contact sharp=-----—-——-——-o---

Conglomerate and interbedded sandstone; conglomerate, medium-
light-gray-weathering, partly iron-stained, pebble; some
cobbles; forms beds as much as 5 ft. thick; sandstone,
moderate-olive-brown, mostly obscurely bedded, partly
cross-bedded, friable, medium- to coarse-grained, sub-
angular, mostly conglomeratic, siltty; much dusky-
yellow-weathering clay; sandstone forms beds generally
1-3 ft. thick, makes up about one-third of unit, and
interfingers with conglomerate; unit weathered and
poorly exposed; lower contact sharp--=---=-=---m-=-serna-

Volcanic ash, light—browniﬁh—gray, hackly-weathering;
scattered sand grains and small pebbles; locally cut
out by overlying unit; lower contact sharp---------~-----

Conglomerate, probably medium-1ight-gray, mostly iron-
stained, pebble; few cobbles; friable medium-1ight-
gray poorly sorted medium- to coarse-grained subangutar
granular silty clayey sandstone matrix; includes at 0.2
- ft. below top a 0.7-ft. bed of medium-light-gray friable
medium-grained sandstone; deeply weathered and poorly
BXPOSEd=mm == - o e e e e m e

Sandstone, dusky-yellow, iron-stained, friable, fine- to
medium-grained, subangular, clayey, very silty; becomes
finer upward; probably lenticular; lower contact
Sharp--===--—-m -

*Palynological sample
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1. 1267

Cong]omerate, pebble and cobble; light-gray friable poorly

sorted medium- to coarse-grained subangular granular

» clayey silty sandstone matrix; poorly exposed; lower
contact sharp---=-mcm=mcmm e e 28.

Cong1omerate and some interbedded sandstone; conglomerate,
“a similar to above; much light- to medium-Tight-gray
friable poorly sorted medium- to coarse-grained sub-
5 - angular granular clayey silty sandstone matrix;
sandstone, light- to medium-gray, friable, medium-
£ to coarse-grained, subanguiar; forms beds 0.5-0.7
. ft. thick at base, middle, and top of unit; upper bed
7 medium-grained and fairly well sorted; unit locally
includes near base a 0.5-ft. lense of medium-gray iron-
- stained very fine grained clayey sandstone; lower
contact sharp------=m=m-c-cmmmm oo 5.4

Conglomerate, pebble and cobble; light-olive-brown friable
poorly sorted medium- to coarse-grained subangular
clayey granular silty sandstone matrix; poorly exposed;
lower contact sharp--=-=---=s=mm-c i cmm e 40.

Sandstone, olive-gray, olive-green, and o}ive-brown, ob-
scurely bedded, friable, poorly sorted, mostly medium-
to coarse-grained, subangular, granular, siity, clayey;
partly fine- to medium-grained in middle; many coarse
grains and granules of dark-gray platy rock fragments,
abundant medium-sand-sized clear vitreous crystal
fragments of sodic plagioclase -- probably oligoclase---- 18.5

Sandstone, light-olive-gray, obscurely bedded, friable,
poorly sorted, coarse-grained (lower part) grading
upward to fine- to medium-grained (upper 2 ft.),
subangular, granular, silty, very clayey; many
very coarse grains and some granules in lower part;
includes at 2 ft. above base a 0.3-ft. lense of bluish-
green medium- to very coarse grained sandstone with
abundant rounded black rock fragments; abundant crysta)l
fragments of plagioclase as above; upper 1 ft. of unit
tuffaceous and poor platy bedded; lower contact sharp---- 6.7
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y  Tuff and interlensing sandstone and siltstone; tuff, light-
yellowish-gray to light-yellowish~brown, mostly platy-
, weathering, ash, silty, sandy, some pumice tapilli;
sandstone, olive-gray, friable, medium- to coarse-
3 grained, tuffaceous; forms Jenses as much as 3.8 ft.
, thick in Tower two-thirds of unit; siltstone, yellowish-
a gray, light-gray-weathering, probably platy-bedded,
; tuffaceous; present in minor amount in upper half;
G- unit fairly good cliff former locally; lower contact
' Sharp-= === e e e e e m e e 13.5
6 .
 Sandstone, medium-gray, olive-gray, and greenish-gray,
7 mostly hackly-weathering, obscurely bedded, mostly
very fine grained and very clayey, partly fine- to
e medium-grained and friable, subangular, tuffaceous;
near middle includes rounded pebbles at base of 0.4-
ft. bed of friable medium-grained sandstone; upper 0.4
ft. hard ledge former; abundant carbonaceous plant
fragments and coal stringers at 0.2 ft. below top-~------ 6.4

Conglomerate, pebblie and cobble; medium-greenish-gray friable
poorly sorted medium- to coarse-grained subangular clayey
silty sandstone matrix; includes at 6 ft. above base 1-
ft. bed or lense of medium-gray partly iron-stained
friable medium- to coarse-grained clayey silty sand-
stone; lower contact sharp-----=-ceomemme-cmmmccmcccncnan- 17.4

Sandstone, olive-gray to medium-gray, partly light-yellowish-
brown, hackly-weathering (upper part), friable (lower
half), poorly sorted, medium- to very coarse grained
(Tower third), mostly fine- to medium-grained (re-
mainder); very clayey in upper part; lower 1.5 ft.
includes pebble-cobble conglomerate lenses as much
as 0.3 ft. thick; thin beds of sandy siltstone 1in
upper 2.3 ft.; at top 0.1-ft. bed of medium- to dark-
gray siltstone (14P-54)* with abundant carbonaceous
plant fragments; lower contact sharp---=--=--cescecmccam- 4.5

Conglomerate, pebble and cobble; tight-olive-gray friable
medium- to coarse-grained subangular granular clayey
silty sandstone matrix; lower contact sharp--------==---- 20.5

Sandstone, light-olive-gray, obscure platy-bedded, mostly
very fine grained, partly fine-grained (in upper )
ft.), very silty, clayey; scattered very coarse sand
grains; numerous carbonaceous plant fragments on
bedding; pinches out laterally-===---=-emememcommem e 2.6

*Palynological sample
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-Conglomerate, pebble and cobble (lower half) to mainly
pebble; pale-yellowish-brown partly iron-stained
friable poorly sorted fine- to very coarse grained
subangular clayey granular very silty sandstone matrix
] (color principally the result of abundant light-brown

' interstitial silt and clay); no bedding seen in lower
4 ‘ half; upper half includes few 0.5-1.-ft. beds (probably
lenticular) of medium- to coarse-grained conglomeratic
sandstone; unit jnterfingers with underlying rocks-------
. |Siltstone (14P-50 -- lower 3 ft.)*, light-olive-gray to
olive-gray, hackly-weathering, obscurely bedded, sandy,

; ‘ very tuffaceous; carbonaceous plant fragments abundant
! in part; includes at base 0.7-ft. bed of medium-gray
e very fine to fine-grained silty clayey tuffaceous
- sandstone; at 1.1 ft. below top a 0.5-ft. bed of
o brownish-yellow silty tuff; lower contact sharp---------—-

o Sandstone, medium-gray, iron-stained, friable, medium- to
coarse-grained, clayey, very silty, tuffaceous; numerous
Very COATrSe grajinS-=——s-seem-— e aee mmcmmme e

Tuff, medium-gray, brownish-yellow, and brownish-gray,
soft, plastic, very thin bedded, sandy; includes
carbonaceous shale stringers and several cpal) Stringers
as much as 0.05 ft. thick; lower contact sharp---------~-

Sandstone, medium-1ight-gray to-light-olive-gray, hard,
medium-grained grading to very fine grained (upper
1 ft.), subangular, clayey, very silty; scattered
2 granules in lower part; carbonaceous films in upper
1t e e

Volcanic ash, light-brownish-yellow, soft-~----ve-cacm—cccac—"

Sandstone, medium-gray to olive-gray, hackly-weathering
e (Yower 1.3 ft.), obscurely bedded, soft and friable
(upper 0.6 ft.), very fine grained, subangular, clayey,
very silty; lower contact fairly sharp-----=-=-c-cocaeo--

Tuff, light-brown, hackly-weathering, obscurely bedded,
soft, sandy, ash; lower contact sharp~-----=--=c-nu-—cu~

o -
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Sandstone olive-gray to greenish-gray, poor platy-weather-

ing and hard (upper half), obscurely bedded, friable
(lower half), very fine grained, clayey, very silty;
includes at base 0.5-ft, bed of hackly-weathering sandy
tuffaceous siltstone; at 0.9 ft. above base a 0.4-ft.

bed of jron-stained small-pebble conglomerate with
medium-grained sandstone matrix; lower contact sharp-~---

Conglomerate, light-olive-gray to greenish-gray, iron-

stained (basal part), pebble and cobble; greenish-

gray friable poorly sorted medium- to coarse-grained
subangular clayey very silty sandstone matrix with

many dark rock fragment granules; locally includes

at about 0.2 ft. above base a 0.5-ft. lense of silty
sandstone and sandy siltstone; lower contact sharp~------

Sandstone, olive-gray, obscurely bedded, friable, coarse-

to very coarse grained, very silty; includes in upper

8 ft. abundant granules and small pebbles of devitri-
fied tuff and pumice; abundant black rock fragment
granules; lower contact sharp==---=s-ccmmm-mmnccmannnan

Siltstone, olive-gray, hackly-weathering, very clayey,

tuffaceous(?), sandy; many dark-gray sand grains;
lower contact sharp=---==ecmmecocmmmcc e cmmm e e

Sandstone, light-oljve-gray to light-olive-brown (greenish

Note:

color due to moderate-olive interstitia) clay and silt),
poor platy- to hackly-weathering {lower half), friable
(upper half), medium-grained, subangular, clayey, very
silty; abundant dark-gray rock fragments; includes
0.1-ft. lense of bTuish-gray clay about 4 ft. above

base (probably weathered volcanic ash)------=v-—amcoac---

The rocks described above form a generally steep
hillside along the east line of NE 1/4 NW 1/4 SE 1/4
sec., 22 and 1ie above a thick sequence of dominantly
brown cliff-forming conglomerate and sandstone. The
remainder of the section js in the large gully in the
southern half of SW 1/4 NE 1/4 sec. 22.

Siltstone, pale-yellowish-brown, hackly-weathering, ob-

scurely bedded, very sandy, tuffaceous; scattered
granules; lower contact sharp; this unit used as a
marker bed to connect section described above,

where it is 1 ft. thick, with that described below;
locally overlain by slumpy Pleistocene strata----~-=------

26
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Conglomerate, medium-brown-weathering, obscurely cross-
- bedded, granule and small-pebble; medium-brown friable
clayey sandy matrix with abundant dark-gray rock frag-
ments; grades upward into 'very coarse grained very
, silty sandstone in upper 3 ft.; lower contact sharp------ 18.5

1

2

. 'Sandstone, medium-brown-weathering, locally cliff- or ledge-
; forming, partly slabby-weathering, obscurely bedded,

; poorly indurated, poorly sorted, coarse- to very coarse

! grained, clayey, very silty to tuffaceous; mostly dark-

e gray rock fragments; few rounded pebbles, cobbles, and

i one boulder in Tower part; abundant granuies about 18
' ft. above base; includes 0.3-ft, bed of pebbly sand-
stone about 2 ft. below top and scattered pebbles

& above; commonly forms massive rounded steep slopes;

lower contact Sharp--====---=mmm oo 29.

Sandstone and interbedded siltstone; sandstone, medium-
brown, yellowish-brown-weathering, obscurely bedded,
medium- to coarse-grained, subangular, very silty,
tuffaceous; some granules; includes devitrified
pumice fragments; siltstone, medium-brown, yellowish-
brown-weathering, medium to coarsely sandy, tuffaceous;
some granules; includes devitrified pumice fragments;
unit locally includes large carbonaceous wood frag-
ments about 1 ft, below top; unit includes scattered
pigeonite(?} crystals; lower contact sharp------==-----u- 5.4

Siltstone (14P-36)*, brownish-gray, hackly-weathering,
obscurely bedded, sandy, probably tuffaceous; few

Sandstone, light-brownish-gray, partly laminated to platy-

- bedded, fairly hard, tight, fine~ to medium-grained,

silty, tuffaceous; Includes small devitrified pumice
fragments; lower contact sharp------e-=--cmmcmcmcnocaanax 0.6

*Palynological sample
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Congiomerate and interbedded sandstone; conglomerate,
brownish-gray, pebble and cobble; brownish-gray
poorly sorted medium- to coarse-grained subangular
granular very silty tuffaceous sandstone matrix with
some encrusting zeolite cement; black iridescent
manganese oxide(?) coating on some pebbles and
cobbles; few pigeonite(?) crystals; sandstone,
brownish-gray, poor slabby-weathering, cross-
bedded, poorly sorted, coarse-grained, subangular,
pebbly, silty, clayey, tuffaceous; few cobbles;
abundant gray rock fragments; few devitrified pumice
fragments; forms beds as much as 5 ft. thick (many
vary to sandy tuffaceous siltstone); interfingers
with conglomerate; poor cliff former------m=emacccaoon 17.5

Conglomerate, as above; cliff former; lower contact
Sharp----—m oo m o e e e e e 20.

Sandstone, olive-gray, partly platy- to very thin bedded,
partly friable, medium- to coarse-grained, sub-
rounded to subangutar, very silty, clayey, tuffaceous(?);
many dark-gray rock fragments in part; includes at 5
ft. above base a 0.2-ft. lenticular bed of medium-
dark-gray siltstone; at 6 ft. above base a 0.5~ft,
lense of pebble-cobble conglomerate with few hard
tuff clasts; lower contact sharp-----==-=-mccmcocoommn- 7.8

Sandstone, yellowish-gray, fine-grained, very silty, clayey,
tuffacecus; many devitrified tuff grains mostly of very
coarse sand size; lower contact gradational---<-=---=e-u-- 1.3

Siltstone, yellowish-gray, chunky- to poor platy-weathering,
poor platy-bedded, tuffaceous; sandy in upper part;
includes many courses, as much as 0.4 ft. thick of
devitrified tuff granules and small pebbles; locally
poor cliff former; lower contact probably
gradational-----===mmcmrm e e 7.5

Siltstone, olive-gray, obscurely bedded; some small

yellowish-gray tuff pebbles in upper 0.2 ft.; few
carbonaceous plant fragments; lower contact sharp-------= 2.4
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1 Sandstone, light-gray, mostly obscurely bedded, poor lami-
nated to platy-bedded (lower t ft.), hard, very fine

2 grained, very silty, tuffaceous(?); some fine- to
medium-grained lenses in basal 0.2 ft.; abundant carbo-
3 naceous plant fragments, randomly oriented in part,
, mostly at 2-3 ft. above base and in upper 0.5 ft.;
< lower contact Sharp-==--=---~mecme-cccmmcmacece e

s> Sandstone, grayish-orange, obscurely bedded, friable,
medium- to coarse-grained, subangular, very silty,

e tuffaceous; includes at base 1.2-ft. bed of pebble-
cobble conglomerate and similar bed 0.7 ft. thick

! about 1 ft. below top; many granules in upper
0.5 ft.; Tower contact sharp~=--=--r--cemmmmmcncmceae e

Siltstone and bentonite; siltstone, medium-1ight-gray
to olive-gray, obscurely bedded, very clayey,
bentonitic; few carbonaceous plant fragments;
bentonite, light-bluish-gray, silty; unit in-
cludes near middle a 0.2-ft. bed of medium-tight-gray
very fine grained sandstone with scattered tuff
clasts and a 0.5-ft. bed of soft very fine grained
clayey sandstone at top; lower contact gradational-------

Sandstone, medium-light-gray to yellowish-brown, iron-
stained, obscurely bedded, fine-grained (lower half)
to very fine grained, clayey, very silty, tuffaceous;
many yellowish-gray devitrified tuff fragments; in-
cludes at about 0.5 ft. below top a 0.3-ft. bed of
medium-gray siltstone with randomly oriented carbo-
naceous plant fragments; lower contact sharp=------==----

Conglomerate, manganese oxide(?) stained, pebble and cobble;
light-olive-gray to yellowish-gray friable poorly
sorted fine- to coarse-grained subangular very silty
tuffaceous sandstone matrix with common dark-gray
rock fragments; scattered boulders at base; size of
cobbles generally decreases upward; includes Tlenses
of brown medium- to coarse-grained sandstone as much
as 0.5 ft. thick; unit locally thins to about 6 ft.;
lower contact sharp and undulatory------=-em=cccammmnaaa-
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Tuff and interbedded sandstone and siltstone (mostly not

closely examined); blocky- to platy-weathering, cliff-
forming, platy- to very thin bedded, partiy laminated,
closely jointed; carbonaceous films and plant frag-
ments; tuff, yellowish-brown, hard, very fine grained,
well indurated, partly granular, partly sandy; devitri-
fied tuff clasts in part; sandstone, very fine to fine-
grained, hard, very tuffaceous, clayey; devitrified
tuff fragments; siltstone, medium-light-gray to
yellowish-gray, hard, very tuffaceous, slightly sandy;
basal 0.2-ft. siltstone includes accretionary lapilli;
Tower contact sharp---------==cc-mmmcm e

Shale (14P-25)*, olive-gray-weathering, obscurely bedded,

very silty, tuffaceous(?); many carbonaceous plant
fragments; Tower contact fairly sharp------==ac—maoooa-ax

Sandstone, olive-gray, orange-gray-weathering, poor blocky-
weathering, irregular laminated to platy-bedded, mostly
hard, coarse-grained (base) grading upward to fine-
grained (top), subangular, clayey, very silty,
tuffaceous; many coaly stringers and fragments near
base and top; includes scattered devitrified tuff
fragments as much as 0.1 ft. long in upper part;
lower contact sharps=--====---s-mm-meam e cmmm e

Conglomerate, obscurely bedded, rounded pebble and

cobble; yellowish-gray partly iron-stained mostly

friable poorly sorted medium- to coarse-grained sub-
angular granular very silty tuffaceous sandstone

matrix with abundant dark rock fragments; locally
includes near middle lenses, as much as 2 ft. thick,

of iron-stained cross-bedded sandstone (beds convex
upward); lower contact mostly sharp and fairly even;

unit locally interfingers with underlying rocks-=---~==----

Sandstone, yellowish-gray to light-olive~gray, poor cliff-
forming, platy- to very thin bedded, partly cross-
bedded, medium- to very coarse grained, mostly con-
glomeratic, tuffaceous; common devitrified pumice frag-
ments; abundant granules and small pebbles in large
part; scattered cobbles about 1 ft. below top; many
lenticular beds; includes tuffaceous{?) siltstone beds
(similar to below), locally as much as 2 ft. thick,
with many devitrified pumice fragments; many thin beds
(about 0.2 ft.) of very tuffaceous sandstone; few smal)
carbonaceous plant fragments in lower one-third; lower
contact gradational--==-e-=—~mcmmmmmm e

*Palynological sample
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-Bentonite, olive-gray, chunky-weathering, obscurely bedded,

finely to coarsely sandy, very silty, very impure;
Jower contact sharp-==-===---cm- o mmc e 2.

Tuff, light-gray, poor ledge-forming, obscurely bedded,

: hard, well indurated, vitric(?); abundant carbo-

naceous plant fragments mostly subparaliel to bedding;
includes at base 0.3-ft. bed of very fine to fine-

grained sandstone with abundant plant fragments;

lower contact shayp---=m==---mmcmm oo e e meeime o 1

‘Sandstone, light-olive-gray, obscurely bedded, mostly
friable, coarse-grained, subangular, very silty;
devitrified tuff fragments; includes Q.1-ft. bed of
granule to pebble congtomerate at top; lower con-
tact fairly sharp----=-=-=cc-meacam e cmee e 1.

Conglomerate, medjum-brown, obscurely bedded, pebble;
grayish-orange friable poorly sorted medium-grained
very silty tuffaceous sandstone matrix; few small
cobbles; lower contact sharp----==-a--cocemmmmcaemacauan 3.

Sandstone, grayish-green, olive-green (upper two-thirds),
poor slabby-weathering, obscurely bedded, friable,
medium- to coarse~grained, subangular; much grayish-
green silty clay matrix; abundant dark-gray rock
fragments; several courses of abundant pebbles;

.3

Tower contact gradational~=---~se-m-emcmmccmcmcccencaaen 15.

Sandstone, medium-gray, light-brownish-gray-weathering, poor }
slabby-weathering, obscurely bedded, mostly friable, poorly
sorted, coarse-grained, subangular, very silty, tuffaceous;
abundant very coarse grains; scattered granules and
pebbtes; inciudes at base 0,3-ft. bed of pebble con-
glomerate ; several courses of abundant pebbles mostly
in upper part; lower contact sharp---=s=mm-—=m=commanomac- 6.

Sandstone, olive-gray, friable, fine-grained, subangular,
partly clayey, very silty, tuffaceous(?); abundant
light-yellowish-brown tuff clasts of coarse sand to
pebble size; includes near middle a 0.3-ft, lense of
grayish-orange ash tuff with scattered clear plagio-
clase crystals; lower contact sharp----=~--csm-cmmuouann 1

Sandstone, medium-gray, obscure platy- to thin-bedded,
mostly friable, coarse-grained, subangular, very silty,
clayey, tuffaceous(?); abundant black rock fragments;
medium grained in 2-ft. zone near middle; lower con-

.9

tact fairly sharp-------~=--cmmommme e 11.
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Conglomerate and some interbedded sandstone and siltstone;
cliff-forming; conglomerate, brown- to yellowish-brown-
weathering, mostly hard, indurated; tabular and sub-
tabular granules and small pebbles of grayish-orange
devitrified fibrous tuff in poorly sorted medium-
grained very silty clayey tuffaceous sandstone matrix;
siltstone, yellowish-brown, mostly hard, indurated,
even-textured, sandy, tuffaceous; conglomerate makes
up about three-fourths of unit; probably includes
petrified logs locally (not seen in place); lower
contact fairly shayrp---==----~—==c e

Sandstone, medium-brownish-gray, Tight-brownish-gray-
weathering, obscure platy-bedded, mostly friable,
poorly sorted, coarse-grained, subangular, very silty,
clayey, tuffaceous(?); abundant dark-gray rock frag-
ments; some very coarse grains of devitrified pumice
or ash tuff; lower contact gradational----=--=-ceeeacaoa-

Tuff, olive-gray to pale-greenish-gray, obscurely bedded,
soft, silty, sandy, clayey; probably includes much inter-

mixed bentonite, especially in lower two-thirds;
many very coarse sand-sized clasts of devitrified

pumice; large carbonaceous wood fragments at base

and about 2 ft. below top; includes 0.3-ft. bed of
bentonite {similar to below) about 2 ft. above base;
upper 1 ft, becomes very coarsely sandy; lower con-

tact fairly sharp----~==--cmace e

Bentonite, grayish-yellow to grayish-orange; includes a
cobble of medium-gray pre-Tertiary(?) meta-sandstone;
lower contact sharp----===-~-coommcm e e

Sandstone, yellowish-gray, obscurely bedded, mostly friable,
poorly sorted, coarse-grained (base) grading upward
to very fine grained ?top). subangular, very silty,
clayey, tuffaceous{?); grayish-orange-weathering silt
and clay; many pebbles at base; includes granule bed
about 0.1 ft. thick near middie; carbonaceous stringers
in upper 0.2 ft.; lower contact sharp------=---e-meaeu-

Siltstone, olive-gray, hackly-weathering, obscurely bedded,
clayey; iron-stained and few carbonaceous plant frag-

ments in upper 0.4 ft. (14P-39)*; lower contact
gradational----==m=-cmcmmo o e -

*Palynological sample
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Sandstone, medium-1ight-gray, brownish-gray-weathering
(lower part), soft and friable (upper part), even-
textured, very fine grained, silty; includes at base
0.1-ft. lenticular bed of dark-gray carbonaceous silt-
stone with coal stringers; lower contact sharp~----==----

-Sandstone, light-brown-weathering, obscure platy- to thin-
bedded, probably cross-bedded, poorly sorted, coarse-
to very coarse grained, very silty, tuffaceous;
scattered granules; one cobble of olive-gray hackly-
fracturing soft Tertiary(?) siltstone near top;
interfingers with underlying rocks----=--=--mcmmcommu-

Conglomerate, brown, pebble; abundant cobbles and granules;
pale-yellowish-brown-weathering poorly sorted coarse-
to very coarse grained Subangular very silty sandstone
matrix; includes lenses and thin beds of very coarse
grained sandstone similar to matrix sandstone; lower
contact sharp--s----—m= = e

Sandstone, medium-brown, iron-stained, friable, poorly
sorted, coarse-grained, subangular, very sixty;
Tower 3 ft. mostly very coarse grained; includes beds
of pebble conglomerate at base ?0.2 ft.) and at 4 ft.
above base (0.5 ft.); latter bed includes one cobble
of dark-gray hackly-weathering Tertiary(?) siltstone;
unit becaomes conglomeratic in upper part with lenses
of pebbie conglomerate; lower contact sharp---<---c-u-wa-

.Sandstone, brown-weathering, iron-stained, partly irregular
laminated, even textured, very fine grained, silty;
lower contact sharp-----~=---==-~cmmmcomc e meme e

Sandstone, Tight-olive-gray, laminated to platy-bedded,
mostly fine-grained, partly very fine grained, very
si1ty, clayey; some carbonaceous laminae; includes 4
beds of friable sandstone as much as 0.4 ft. thick;
lower contact fairly sharp---=-=-——scememmmom e encoaae

Sandstone, medium-brown, obscurely bedded, friable, pooriy
sorted, coarse-grained, subangular, very silty, clayey,
tuffaceous(?); becomes somewhat finer grained toward
top; few large carbonaceous wood fragments parallel to
bedding; Tower contact sharp------------mocmmmuoomcuoan-

33



1 Conglomerate, brown, pebble; abundant cobbles and granules;
moderate-ye)low-brown-weathering friable poorly sorted
coarse-grained subangular very silty clayey tuffaceous
sandstone matrix; includes beds and lenses, as much
as 0.5 ft. thick, of cross-bedded very coarse grained
conglomeratic sandstone; lower half not examined

L it e L e e e e b L L LR about 41.

~  Tuff(?), lenticular, not examined-----=-wacev-mmecm—uon- about 0-3.

¢ Lower part of exposed rocks not examined
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Measured section 15

Location: Hillside exposures, .south of toe of Capps Glacier, from near
center of east tine SW 1/4 SE 1/4 sec. 10 generally northward and
eastward to SE 1/4 SW 1/4 N 1/4 sec. 11, 7. 14 N., R. 14 W.,
Tyonek B-5 quadrangle. This location includes locality 60 of
Barnes (1966, pl. 5, fig. 2).

Feet
. Tertiary rocks -- Kenai Group, Tyonek Formation

Sandstone, not examined; locally poor'c11ff-forming; appears
similar to underlying unit except conglomerate beds
largely confined to about the Tower 15 ft.------ estimated 45.

Sandstone, medium-light-gray, partly iron-stained, obscurely
bedded, probably partly cross-bedded, friabile, poorly
sorted, mostly medium-grained, subangutar to subrounded;
common black rock fragments; some coarse-grained
Wwith scattered rounded white quartz granules; includes
2~ft. lense of quartz-rich small-pebble conglomerate
at base and many similar lenses and beds (average
thickness about 0.5 ft.) of conglomerate in re-
mainder; 1.2-ft. bed of friable fine- to medium-
grained sandstone at 15.5 ft. above base; lower
contact sharp, undulating, and disconformable~--------~-- 33.

Sandstone, medium-light-gray, partly heavily iron-stained,
obscurely bedded, probably partly cross-bedded,
friable, mostly medium-grained, subanguliar to sub-
rounded; common dark-gray rock fragments; some coarse-
grained with scattered granules of dark- to medium-
gray microcrystalline siliceous rock and white quartz;
upper 3 ft. includes lenses of small-pebble conglomerate
as much as 0,3 ft. thick; lower contact sharp------------ 18.

Coal, Capps bed {upper bench), mostly platy-weathering,
partly blocky, cliff-forming; Tower half appears
more impure than upper half; includes lenticular
partings of deeply weathered medium-gray silty shale
as much as 0.4 ft. thick at 2, 2.5, and 4 ft. above
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Siltstone, medium-gray, partly iron-stained, hackly-
weathering, obscurely bedded; many carbonaceous
plant fragments; some leaf impressions in part;
includes at 2.3 ft. above base a 1.6-ft. zone con-
sisting mostly of medium-gray partly friable very fine
to fine-grained very silty sandstone; at 0.2 ft. be-
low top a 0.2-ft. bed of medium-gray shale with
abundant plant fragments; 0.2-ft. bed of dark-brown

carbonaceous siltstone (15P-46)* at top----~--~c=m-merc-x

Coal, Capps bed (middle bench), blocky, cliff-forming;
not examined in detail but generally appears more

pure than upper bench------c—cmm oo c oo e

Siltstone, medium-dark-gray, obscurely bedded, soft,
clayey,; abundant carbonaceous plant fragments in part;

poorly observed----=~v-v-mmmm oo

Coal and interbedded dark-gray to btack carbonaceous shale;
deeply weathered; thickest coal (0.5 ft.) in lower

part~mme oo o e e

Shale, medium-dark-gray, obscurely bedded, soft, clayey;
abundant carbonaceous plant fragments; few very thin
coal stringers; inciudes 0.2-ft. bed of dark-gray to

black carbonaceous shale at base----=ccemmmmmcmcmmcm v -

Coal, Capps bed (Tower bench), fairly blocky, c11iff~
forming; includes at 1.5 ft. above base a 0.7-ft,
bed of dark-gray very carbonaceous shale and medium-
gray shale; at 2.9 ft. above base a 0.5-ft. bed of
medium-gray shale; at 5.9 ft. above base 0.4-ft. bed
of dark-gray carbonaceous shale and interbedded coal;

Tower contact sharp------==--=---—-mmmom—moaooommc oo

Siltstone (15P-43 -- upper one-third)*, medium-dark-gray,
hackly-weathering, obscurely bedded, sandy to clayey;
abundant carbonaceous plant fragments; includes 0.8-
ft. bed of medium-gray very fine grained very silty

sandstone near middie; lower contact sharp--------wa~--—

. Coal, platy-weathering-------====-c~ewomamco e oo

Siltstone, medium-gray, partly iron-stained, hackly-weather-
ing, obscurely bedded, clayey to finely sandy; carbo-
naceous plant fragments; includes in lower-middle part
about 0.3-ft. bed of platy-weathering coal and inter-
bedded carbonaceous shale; bed of medium-gray very fine

grained sandstone about 1 ft. thick at 0.4 ft. below top-

*Palynological sample
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5.1287

! Sandstone, medium-gray, soft, friable, very fine grained,
subangular, silty; carbonaceous stringers and films----

2

3

Siltstone, medium-gray, partly iron-stained, hackly-weather-

ing, obscurely bedded; scattered fine angular sand

grains in lower 1.5 ft.; abundant carbonaceous plant
fragments and leaf impressions in part; includes thin

zones of interbedded carbonaceous shale and platy-
weathering impure coal at base (0.1 ft. thick), at

1.5 ft. above base (0.4 ft.), and at 4 ft. above base

(0.8 ft.); upper 3 ft. includes very fine grained
silty sandstone in several beds as much as 0.5 ft.

thick; Tower contact sharp------=--=--cm-oro-comoooonoo

Sandstone, medium-gray, partly iron-stained, obscurely
bedded, partly friable, very fine to fine-grained,
subangular, silty, clayey: forms beds about 1.5 ft.
thick; includes medium-dark-gray obscurely bedded
siltstone in several beds as much as 0.5 ft. thick;

carbonaceous plant fragments and leaf impressions in

some of the siltstone; 0.1-ft. bed of medium-dark-
gray platy-weathering carbonaceous clayey siltstone

about 2 ft. below top; lower contact sharp~--=----==--=

Siltstone, medium- to medium-dark-gray, iron-stained,
hackly-weathering, obscurely bedded, very clayey in
part; ironstone nodules as much as 0.1 ft. thick;

leaf impressions at top; lower contact sharp-----------

Siltstone, medium-gray, hackly-weathering, obscurely
bedded, very clayey in part; scattered fine angular
sand grains; abundant carbonaceous plant fragments
in part; includes at top 0.]1-ft. bed of platy-
weathering soft siltstone with abundant plant frag-

ments and leaf impressions; lower contact sharp--------

Coal, blocky; lower contact sharp---------mw--memmocmcnaa-

Siltstone, medium- to medium-dark-gray, hackly-weather-
ing, obscurely bedded, soft, sandy to very clayey;
abundant plant fragments in part; several coaly
lenses as much as 0,1 ft. thick; bed of brownish-
gray siltstone (15P-37)* about 0.5 ft. thick at

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

clayey to very sandy; soft, friable, and micaceous
(muscovite) in basal 0.3 ft. and upper 1 ft; lower

contact sharp----===-cmmmemm e v ma e e

*Palynological sample
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\ Sandstone, light-gray, massive-weathering, obscurely bedded,
friable, moderately sorted, medium-grained (base)
grading upward to fine-grained (about 12 ft. above
base), subrounded to subangular; common black rock

3 . fragments; generally small amount of matrix; silty
in upper 2.3 ft.; includes 0.2-ft. bed of very sandy

s micaceous (muscovite) siltstone 18 ft. above base;
lower contact sharp--=-===-~—-—ccmm e

5
Conglomerate, medium-1ight-gray, partly iron-stained,
6 obscurely bedded, friable, granule and small-
’ pebble {wel}l rounded); white quartz, black rock

7 fragments, and scattered grayish-orange-pink sandy
ash tuff; light-gray friable poorly sorted medium-

& grained subangular micaceous (muscovite) sandstone

matrix with abundant black rock fragments; includes

at base a 4~ft. bed of medium-Tight-gray friable
medium-grained conglomeratic sandstone and a similar

bed, 5 ft. thick, at 15 ft. above base; lower con-

tact sharp and probably disconformable---=-=--v--~cuu-u=-

Coal, slumpy, partly pltaty-weathering, blocky; poorly
observed; probably rather impure for most part;
includes at 0.5 ft. above base a 0.2-ft. bed of brown-
ish-gray platy-weathering clayey carbonaceous silt-
stone overlain by a 0.7-ft. bed of medium~-gray poor
platy-weathering siltstone with abundant carbonaceous
plant fragments and leaf impressions; at 1.7 ft.
below top a 0.2-ft. bed of medium-dark-gray irregular
platy-weathering siltstone with abundant coal films
and plant fragments; lower contact sharp; thickness
decreases to 3.5 ft. about one-fourth mile to north-~----

Note: Palynological sample 15P-32 taken from 0.5-ft, silt-
stone directly below 7.4-ft. coal described above.
Upper part of section described below is from very
steep hillside and c1iff about one-fourth mile north
of preceding section.

Siltstone (15aP-9)*, medium- to medium-dark-gray, hackly-
weathering, obscurely bedded, clayey; abundant carbo-
naceous plant fragments; includes 0.3-ft. bed of
platy-weathering impure coal at 0.3 ft. above base-------

Sandstone, medium-brownish-gray, obscurely Bedded, friabte,
poorly sorted, fine- to medium-grained, subangular,
micaceous, silty, very clayey; lower contact sharp------~

*Palynological sample
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Siltstone, medium- to medium-dark-gray, partly poor hackly-
weathering, partly laminated to platy-bedded, mostly

7 very clayey; many carbonaceous plant fragments and
partings; incltudes some platy-weathering carbonaceous
4 STltstone~--mmm e e e e 5.8

+ :Siltstone, greenish-gray, hackly-weathering, obscurely
: bedded, clayey; abundant carbonaceous plant frag-
5 ments and leaf impressions; includes a few beds of
friable very fine grained silty sandstone as much as
1 ft. thick; 1-ft. bed of fine-grained sandstone at
top; lower contact fairly sharp------=mceemcmccmcamccaoan 14,5

Sandstone, medium-gray, poor slabby-weathering and cliff-
¢ forming, partly platy-weathering (upper 7 ft.),

obscurely bedded, probably cross-bedded, friable,
moderately sorted, medium-grained (lower part) grading
upward to fine-grained (5 ft. above base) and very
fine grained and silty {(upper 7 ft.), subangular;

_includes many lenses and beds of very fine grained
laminated to platy-bedded sandstone; lower contact
shayp and disconformable-=~==v--e-cmmmmmmm e ee s 22.

Siltstone, medium-gray, hackly- to poor platy-weathering;
upper half partly medium-dark-gray and very carbo-
naceous; abundant carbonaceous plant fragments and
teaf impressions in part; many films and lenses of
impure coal as much as 0.2 ft. thick in upper half;
includes interbeds of medium-gray poor platy-
weathering friable very fine grained very silty
sandstone as much as 1 ft. thick; lower contact

Siltstone, medium-gray, poor hackly-weathering, obscurely
bedded, sandy; abundant carbonacecus plant fragments
and leaf impressions in part; forms beds as much as
3.5 ft. thick; includes interbeds of medium-gray
friable very fine grained very silty sandstone as
much as 1 ft. thick; lower contact fairly sharp----------~ 12.2
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Sandstone medium-gray to brownish-gray, iron-stained,
mostly obscurely bedded, partly
platy-bedded and cross-bedded, friable, moderately

sorted, medium-grained, subangular, silty; many

poor cliff-forming, mo

coarse grains in part;
ments; includes a 0.2-

many dark-gray rock frag-

ft. Jense of medium-gray hackly-

weathering siltstone with abundant carbonaceous plant
fragments at about 2.5 ft., above base; few lenses of
iron-cemented fine- to medium-grained sandstone as
about 15 ft. above base; Tower
contact sharp disconformable channel base that locally

much as 0.2 ft. thick

extends downward into covered interval-----mce—esmmmaoo- 23.5
Sandstone, medium-gray, partly iron-stained, mostly poor

hackly-weathering, laminated, partly friable, very

fine grained, silty, partly very silty and clayey

with many carbonaceous partings; locally cut out by

overlying unit---=----cmmmmm e e 3.
Covered interval===emmmmmm oo e e 8.
Siltstone, inaccessable----------———c-—momcmcmaamaao estimated 5.

Coal, inaccessable, blocky; probably includes a parting
about 0.3 ft. thick about 0.5 ft. above base----

-estimated 3.

Siltstone, inaccessable (described from below, using bino-
culars), mostly medium-gray, hackly-weathering; in-
cludes about 25 percent platy-weathering carbonaceous

siltstone, shale, and
thick) in zones about

coal lenses (about 0.2 ft.
1 ft. thick-—-—-=—ammaacaa-

estimated 10.

Sandstone, inaccessable, ﬁassive, cliff-forming; appears
homogeneous; Tower contact locally disconformable
channel base that extends downward fnto underilying

cliff-forming sandsto

N@-----———==—=—=————n-cea- est

imated 25-30.

Siltstone or very fine grained sandstone, inaccessable;

forms slight reentran
out by overlying unit

t in cliff face; locally cu
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Sandstone mostly inaccessable

(lower 8 ft. sampled),

med1um—11ght gray, cliff-forming, slabby- weathering,
platy- to thin-bedded, cross-bedded, friable in part,
very fine to medium-grained, subangular; very silty;

scattered grains of light-

gray tuff(?); includes thin

beds (about 0.5-1 ft,) of siltstone or very fine
grained sandstone; concretionary sandstone bodies
about 2 ft. thick locatly in Jower and upper parts;

some large carbonaceous or

coalified wood fragments;

lower contact sharp and probably disconformable--about 33-35.

' Sandstone, medium-gray, poor platy-weathering, poor

irreguiar ptaty-bedded, very fine grained, clayey,
very silty; abundant Teaf impressions; large coali-
fied wood fragments as much as 0.05 ft. thick in
lower part; {includes near middle about 0.5-ft., bed
of medium-dark-gray platy-bedded very clayey silt-
stone with abundant leaf impressions; lower contact

Shale, dark-gray to black, very
many coal stringers; lower

Siltstone, medium-gray, obscure

o N I ey S e

carbonaceous, very clayey;
contact fairly sharp~---------

ly bedded; some randomly

oriented carbonaceous plant fragments; lower con-

tact fairly sharp---------

Shale, medium- to medium-dark-g

R e A e e v R R e g SR BN R e R —

ray, obscurely bedded,

very clayey; abundant carbonaceous plant frag-

MENES === am=m——=—mmmema
Coal, probably blocky (dug out)

Shale (15P-28)*, brownish-gray,
abundant carbonaceous plan

Covered interval--==—--c-mommmm e e e e

Sandstone, medium-gray, deeply
ft. below top), mostly sla
laminated to platy-bedded,

S S vm v s R N R Em A e e e o e

; lower contact sharp-----=-=---

obscurely bedded, silty;
t fragments=--==-e-ammmea—eno

iron-stained (about 1.5
bby-weathering, mostly
partly friable, very fine

grained, very silty, mostly clayey; includes 3 beds

of medium-dark-gray clayey
thick; lower contact sharp

*Palynological sample

siltstone 0.3-0.6 ft.

—— A e SR e W Y
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1 Siltstone and interbedded sandstone; medium-dark-gray to
- greenish-gray, hackly- to poor slabby-weathering,
obscurely bedded, clayey; siltstone, some carbo-
- naceous plant fragments, clayey, sandy in part;
3 forms beds about 2-3 ft. thick; sandstone, very fine
; grained, very silty, clayey; forms beds about 1.5-3
$ ft. thick; unit probably includes ironstone-nodule
! zone about 8 ft. above base; includes at top 0.5-ft.
y bed of medium-dark-gray fissile-bedded carbonaceous
' clayey shale with abundant plant fragments; lower
6 contact fairly sharp---e-=mce-emmmmcmcmmam e meee e

; Sandstone, medium-1ight-gray, partly laminated to platy-
bedded, very fine grained, very silty, clayey; in-
4 cludes some siltstone similar to above; top marked
by 0.3-ft. bed of medium-dark-gray fissile-bedded
shale with abundant carbonaceous plant fragments
and coal films-~~==-—=mmcme e e e

Siltstone, medium-gray, slightly iron-stained in part,
hackly-weathering, obscurely bedded, mostly very
clayey; abundant carbonaceous plant fragments in
part; many Teaf impressions at about 2 ft. above
base; Tower contact fairly sharp-----==--rc-cmmmmcowucna-

Shale, dark-gray to black, very carbonaceous, clayey;
varies to bone coal; abundant thin coal stringers--------

Shale, dark-brownish-gray, iron-stained in part, blocky-
weathering; abundant coal stringers; Jower contact
Sharp=-e-=~- -t mm e e -

Sandstone and interbedded siltstone; obscurely bedded;
sandstone, medium-gray, partly hackly-weathering
(upper 4 ft.), mostly friable, fine-grained, partly
medium-grained (in lower 3-ft. bed), subangular,
very silty; some very fine grained clayey sandstone;
concretionary bodies as much as 1 ft. thick in lower
3 ft.; forms beds generally about 1 ft. thick; silt-
stone, medium-gray, hackly-weathering, sandy; abundant
carbonaceous plant fragments in part; forms beds
about 1-2 ft, thick; lower contact sharp---=-=-==ac-c--u-

Siltstone, medium- to medium-dark-gray, clayey, finely

sandy; abundant carbonaceous pltant fragments and
leaf impressions in part---=s--cmmcmmmmmmcem e
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Sil1tstone and interbedded sandstone; light~olive-gray,
medium-brown, hackly-weathering, obscurely bedded;
siltstone, mostly sandy; few carbonaceous plant
fragments; forms beds about 1-1.5 ft. thick; sand-
stone, very fine grained, subangular, silty, clayey;
forms beds commoniy about 1 ft. thick; unit includes
at 2.7 ft. above base a 1-ft. bed of medium-brown
sandy shale; 2 beds about 0.5 ft. thick of deeply
iron-stained hard ledge-forming sandstone in upper
half; lower contact sharp--=-=-===--=--mem-rama—cma—nea- 6.6

Shale (15P-22)*, medium-dark-gray, hackly-weathering,
obscurely bedded, clayey to finely sandy; abundant
carbonaceous plant fragments; leaf impressions in
part; includes at base and top beds of platy-weather-
ing impure coal 0.1-0.2 ft. thick; near middle an
0.8-ft. bed of medium-dark-gray siltstone with a
0.1-ft. bed of brownish-gray friable fine- to
medium-grained sandstone in the middle; lower
contact sharpe-===~mccec-cmmmm e e e 2.2

Sandstone, medium- to medium-1ight-gray, partly iron-
stained, stabby-weathering (upper half), mostly
cross-bedded (in lower half) and laminated to
platy-bedded, friable, moderately sorted, mostly
medium-grained (lower half) to fine-grained, sub-
angular, very silty (upper half), clayey; some
lenses of coarse-grained sandstone with abundant
granules and small pebbles; includes near middie
concretionary lenses of hard iron-cemented sand-
stone; scattered concretionary sandstone bodies
about 1 ft. thick in upper half; locally many Targe
coalified ptant fragments about 4-8 ft. above base;
scattered coal lenses as much as 0.3 ft. thick in
upper 2 ft.; abundant carbonaceous plant fragments
in very clayey upper 1 ft.; lower contact sharp and
probably disconformabie-~-====-c-o-mmmmmemm e e 24.

Carbonaceous shale and interbedded coal; includes at top
0.1-ft. lense of brownish-gray siltstone; Tower
contact Sharp-----v=-cmm-m-mm e dee oo 0.4

Siltstone, medium-dark-qray, hackly-weathering, ob-
scurely bedded, very clayey; abundant carbonaceous
plant fragments; lower contact fairly sharp--=--—----mc--- 0.8

Shale, dark-gray, poor fissile-bedded, carbonaceous,
clayey; abundant plant fragments and bory coal
partings--=—--rm-—me e e c e e 0.6

*Palynological sample
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9.1267

) Coal, platy-weathering; includes 0.1-ft. parting of
' fissile carbonaceous shale about 1 ft. above base-------—- 1.4

Covered interval; laterally consists of interbedded coal
3 and siltstone or shale-~=c=mm-cmmcmmm oo 7.2

4 Coal, bright, blocky; lower contact sharp-=-=-=-<ceacocomca- 0.2

. Sandstone, medium-gray, partly iron-stained, partly
- friabte, very fine graired, subangular, mostly
b very silty, clayey----—v-m=mcmmmm e e 3.

7 Siltstone, medium- to medium-dark~gray, hackly-weathering
(upper half), poor irregular platy-bedded (lower
half), sandy and carbonaceous (lower half), clayey
in part; abundant carbonaceous plant fragments;
thin bone-coal partings; lower contact fairly
Sharpamms s m e e e e 2.

Sandstone, medium-gray, poor slabby-weathering, obscurely
bedded, partly friable, very fine grained, subangular,
silty, clayey; includes in lower-middie part a 0.2-ft.
bed of medium-dark-gray sandy carbonaceous siltstone
with abundant plant fragments; at top a 0.2-ft. bed
of light-grayish-brown hackly-weathering siltstone------- 4.

Siltstone, medium-dark-gray, poor irregular platy-bedded,
clayey, carbonaceous; abundant plant fragments and
leaf impressions in lower part; thin bone-coal
partings; lower contact fairly sharp-----=-c-m--eocouauaa- 1.

Sandstone, medium-gray, probably poor slabby-weathering,
obscurely bedded, friable, very fine grained, sub-
angular, very silty, clayey; includes at base 0.8-
ft. bed of medium-dark-gray irregular platy-bedded
partly sandy carbonaceous siltstone (15P-16 -- upper
0.5 ft.)* with abundant plant fragments in lower
part; upper 0.2 ft. of unit grades to hackly-
weathering siltstone; lower contact fairly sharp--------- 3.7

Sandstone, medium-~gray, obscurely bedded, friable, very
fine to fine~grained, silty, clayey; includes in
middle 0.8-ft. bed of medium-dark-gray very fine
grained silty clayey carbonaceous sandstone with
abundant leaf impressions; lower contact sharp-------=---~ 2.4

*Palynological sample
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1 Siltstone, medium- to medium-dark-gray, mostly obscurely
bedded, mostly very sandy; many carbonaceous plant

2 fragments and leaf impressions in lower 3 ft. and
upper 1 ft.; few iron-rich lenses as much as 0.3

3 ft. thick at 3-4.5 ft. above base; includes beds
of medium-gray mostly friable very fine to fine-

s grained very silty sandstone 1.5 and 2.5 ft. thick

: at 4.5 and 10.5 ft. above base, respectively; iron-

< stone nodules as much as 0.3 ft. thick at 8.3 ft.

above base; lower contact sharp---==-=-=-—mmmcremcmmeun-

Siltstone, medium- to medium-dark-gray, hackly- to poor

; platy-weathering, partly laminated, clayey; abundant
carbonaceous plant fragments and leaf impressions in

e lower 2.5 ft.; scattered ironstone nodules 0.2 ft.
thick at 1.2 ft. above base; includes at 3.2 ft.
above base a 1.3-ft. zone of interbedded friable
medium- to coarse-grained sandstone (with abundant
very coarse grains of white quartz and granitic rock
fragments) and medium- to dark-gray carbonaceous
sandy siltstone; upper 2 ft. interbedded with medium-
light-gray very fine grained quartz-rich sandstone;
lower contact gradational--=-==-=-e-cemmmmmac e

Sandstone, medium-gray, partly iron-stained, hackly- to
poor slabby-weathering, mostly friable, obscure
platy- to very thin bedded, partly laminated, very
fine grained, subangular, very silty, clayey;
includes at base 0.4-ft. bed of medium-gray silit-
stone with abundant carbonaceous plant fragments;
a coalified tree trunk, 6 ft. Tong and in growth
position, extends from the underlying coal through
this sandstone unit into the overlying unit--------------

Coal, mostly bright and blocky; many fragments of amber
in basal D.)] ft.-=ecmemmcmmncmcmm e me e

Shale, brownish-gray, obscurely bedded, mostly clayey;
scattered sand grains {quartz, feldspar, and very
1ight gray ash tuff); many carbonaceous plant frag-
ments; lower contact gradational----=-=-=-~---coc-nomnoa-

Siltstone, olive-gray, obscurely bedded, finely to medium
sandy; scattered grains of very light gray ash tuff;
some large randomly oriented coalified wood frag-
ments; upper 0.6 ft. becomes olive-gray fine- to
coarse-grained silty very clayey sandstone; lower
contact sharp---~-----=-—--—rc e

45

]

.6



. Sands tone, medium-light-gray, friable, poorly sorted,
fine- to medium-grained, subangular, very silty,
clayey; includes 3 carbonaceous siltstone stringers;
Tower contact sharp~-----=--memcmmm e e 1.3

Siltstone, mostly olive-gray, brownish-gray {lower 0.5
ft.), medium-dark-gray (upper 0.5 ft.), hackly-
weathering, obscurely bedded, mostly clayey; carbo-
naceous plant fragments scattered in Tower half and
abundant in upper half; unit absent laterally
(probably cut out by channeling)---=-===-=-cma-cammananoo 3.5

Coal, mostly blocky, bright; Tocally overlain by sand-

Shale, medium-gray to brownish-gray, obscurely bedded,
clayey, partly sandy; abundant carbonaceous plant
fragments-—-=-—---cmm e e 0.5

Coal; lower contact sharp-------~=emme oo eean s 0.1-0.3

Sandstone, medium-gray to light-olive-gray, slabby-
weathering, obscurely bedded, partly friable, poorly
sorted, medium- to coarse-grained (basal 0.1-0.5 ft.)
becoming finer grained upward, very silty, clayey;
scattered grains of light-gray ash tuff; many carbo-
naceous plant fragments; some large coalified wood
fragmentsemmeccocmm o e e 1.8

Shate, dark-gray to black, carbonaceous, very silty,
partly sandy; many plant fragments; upper 0.1
ft. includes irregular lenses and pods of brownish-
gray sandy siltstone with abundant light-gray ash
tuff grains==----==cc— e e m e 0.8

Coal, mostly bright and blocky; includes few bone-coal or
black carbonaceous shale partings less than 0.1 ft.
thick; lower contact sharp---—--—-—m-=----cmmcmcmmmnmeeae- 1.5

Sandstone, light-olive-gray, slabby-weathering, obscurely
bedded, mostly fine- to medium-grained, very silty,
very clayey; many carbonaceous laminations in lower
0.3 ft.; many carbonaceous plant fragments; some
coalified wood fragments; lower part includes some
friable coarse-grained sandstaone lenses as much as
0.6 ft. thick; abundant grains of light-gray tuff
in upper 0.2 ft.---—-mo-mmm e e 1.3
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L1267

Shale, dark-gray, fissile, clayey, carbonaceous; inter-
bedded medium-gray shale; includes coal stringers;
0.1-ft. bed of bone coal at top; lower contact
ShAYP== === m e e e e 0.6

Siltstone, medium~gray to light-olive-gray, partly iron-stained,
hackly-weathering, obscurety bedded, very sandy; some carbo-
naceous plant fragments and randomly oriented coalified wood
fragments; abundant plant fragments in 0.2-ft. brownish-
gray bed at base; scattered grains of amber near middle;
abundant tuffaceous grains in upper 0,3 ft.; lower
contact sharp---=-----am s o e

Bone coal interbedded with dark-gray to black clayey
carbonaceous shale; lower contact fairly sharp-----=-~--- 1.2

Sands tone, medium-gray, light-olive-gray, and
brownish-gray (upper 0.5 ft.), obscurely
bedded, friable (lower 2 ft.), poorly sorted,
fine- to coarse-grained, subanguiar, very silty;
very clayey in upper 1 ft. and decreasingly clayey
downward; abundant light-gray tuffaceous grains;
abundant randomly oriented carbonaceous plant frag-
ments in upper 1 ft.; lower contact sharp-----—-ca---ca-oo 3.1

Siltstone, medium-gray, partly olive-gray tinted, obscurely
bedded, partly sandy; some randomly oriented carbo-
naceous plant fragments; brownish-gray to medium-
dark-gray with abundant plant fragments in upper 0.2
ft.; Tower contact gradational--=-=-c-——momcmmmommmme o 2,

Sandstone, light-olive-gray, slabby-weathering, mostly
obscurely bedded, partly laminated to platy-bedded
(in lower half), partly friable, poorly sorted,
very fine to fine-grained, subangular, very silty,
clayey; some carbonaceous plant fragments mostly
randomly oriented; few ltarge coalified wood frag-
ments; tower contact fairly sharp-==-=--c=c-cemomcmnaao 3.1

Sandstone, probably lenticular, light-olive-gray, obscurely
bedded, friable, poorly sorted mostly medium-grained,
lower part medlum- to coarse- gra1ned, subangutar, silty,
clayey; many large randomly oriented coalified wood frag-
ments in lower 1 ft.; includes at 1 ft. above base 0.3-
ft. lense of medium-dark-gray very fine grained clayey
sandstone; at 1.4 ft. below top a 0.2-ft. bed or lense
of very fine to fine-grained sandstone with abundant
carbonaceous films and laminations; Tower contact

47



i Coal, fairly bright, blocky--===~-=m==-mcamcmcommcm oo

> Siltstone (15P-2)*, brownish-gray, hackly-weathering,
obscurely bedded, sandy; abundant carbonaceous
plant fragments; many large randomly oriented
: coalified wood fragments; includes 0.15-ft. lense
@ of light-olive-gray friable medium- to coarse-
’ grained sandstone (many tuffaceous fragments)
s at 0.3 ft. above base~=---=-==-e--mmmc e eeem

Coal, fairly bright, blocky-~===c=-==c-mcmemmc e

» Shale {15P-2)*, brownish-gray to dark-gray, hackly-
weathering; abundant carbonaceous plant frag-
ments; includes coal stringers and coaly shale~--=--=c---«

Coal, similar to above; includes at 0.4 ft. above base a
0.1-ft. bed of shale {15P-2)* similar to above;
lower contact sharp----===--memmmmo e

Siltstone, medium-gray to olive-gray, hackly-weathering,
mostly obscurely bedded, some platy-bedded (about
5 ft. above base), mostly clayey, lower 4 ft. mostly
sandy; carbonaceous plant fragments scattered in
lower half and generally abundant in upper half;
few large randomly oriented coalified wood frag-
ments in upper 3 ft.; includes at 2 ft. above base
0.5-ft. bed of hard Timy siltstone; 1.5-ft. bed of
medium-gray very fine to fine-grained silty clayey
sandstone 0.2 ft. below top; at top 0.2-ft. bed of
brownish-gray to dark-gray sandy siltstone with
abundant pyroclastic(?) grains; lower contact con-
cealed---=-m- e e e e e me e

Covered interval to creek level----c-remcmccmcmmcmmi i cameeee

*Palynological sample
48

1.3



Measured section 16

.Location: Hillside exposure about 200-300 yd. south of confluence of
Chuit Creek and Chuitna River in SE corner SW 1/4 sec. 1, T. 12
N., R. 13 W., Tyonek A-5 quadrangle. This Tocation is the same as
locality 152 of Barnes (1966, pl. 5).

Feet
Tertiary rocks -- Kenai Group, Tyonek Formation

"Possible coal bed; suggested by scattered fragments of coal
about 0.5 ft. long-~---=-=-—ccmcmmmm e thickness unknown

Cavered interval-~=-===-m=-cememmmm e e estimated 50.

Sandstone, medium-gray, iron-stained, Jocally cliff-
forming, platy- to very thin bedded, cross-bedded,
friable, moderately sorted, fine- to medium-grained,
subrounded to subangular; some coalified wood frag-
ments; abundant black rock fragments; includes at
base 0.3-ft. bed of pebble-granule conglomerate with
coarse to very coarse sand matrix; few lenses of
granule- and small-pebble congiomerate about 0.3
ft. thick; 1-ft. lense of granules about 10 ft.
above base; 1-ft. JTense of medium-gray siltstone at
38 ft. above base; lower contact sharp and probably
disconformable-===v--mcmmmi s e e 48,

Coal; mostly impure in upper 1.5-2 ft.; lower contact
Sharp—-==sr-—mm s e v 5.

Siltstone (16P-17 -- upper 1 ft.)*, medium-gray, poor
platy- (Tower part? to hackly-weathering, obscurely
bedded, sandy, increasingly clayey upward; some
carbonaceous plant fragments; includes in lower 2
ft. few beds of friable very fine grained silty
micaceous sandstone as much as 0.5 ft. thick; 0.3-ft.
bed of dark-gray sandy carbonaceous siltstone at
top; lower contact sharp--=---=-=me--—-mmommremcme e 9.3

Sandstone and interbedded siltstone, medium-gray, beds
about 1 ft. thick; sandstone, poor platy-weather-
ing, very fine grained, subangular, very silty,
partly clayey, micaceous, partly carbonaceous; silt-
stone, very sandy, partly clayey, few tarbonaceous
laminations; few carbonaceous plant fragments in
unit; lower contact sharp----===---—-~cccmemmmmmcmee 10.8
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9.1087

i Sandstone, medium-gray, slightly iron-stained (lower
half), very friable (upper half), moderately sorted,

2 fine-grained, subangular to subrounded, micaceous;
scattered black rock fragments; many hard clasts of
sandstone in 0.3-ft. zone near middle; lower con-
tact sharp--«w==cs—mcm e m e e e aa -

Sandstone, medium- to medium-dark-gray, partly iron-stained,
5 platy-weathering, laminated to platy-bedded, moderately
sorted, very fine grained, subangular, micaceous;
& abundant carbonaceous lamination§-------—==--a-~macommaa——-

Sandstone, medium-gray, iron-stained (lower half), cliff-
forming, laminated to platy-bedded, cross-bedded
(sets as much as 4 ft. thick), friable, moderately
sorted, medium-grained, subangular; scattered black
rock fragments; few carbonaceous wood fragments;

) piece of partly decomposed wood (0.1 ft. diameter

and more than 1 ft. long) near middie; few pebbies

at base; includes few pebble-granule conglomeratic

lenses as much as 0.3 ft. thick; lense of medium-

gray partly hard siltstone as much as 2.5 ft. thick

at 5 ft. above base; few cobble- and boulder-size

rounded siltstone clasts (commonly iron-rich

centers) in lower half of unit; lower contact sharp

and disconformable-----cmecmmmcmm e e

Siltstone, medium-dark-gray, iron-stained, hackly-weather-
ing, mostly obscurely bedded, partly clayey; abundant
leaf impressions in part; lower contact sharp------------

Shale and interbedded coal, platy-weathering, shale, dark-
gray to black, poor fissile to platy-bedded, mostly
clayey, carbonaceous; coal, very impure; composed
mostly of Targe coalified wood fragments; Tower
contact sharp----===--ce-cmmm e e e

Siltstone, medium-dark-gray to dark-greenish-gray, partly
iron-stained, hackly-weathering, obscurely bedded,
sandy and micaceous (lower part), mostly clayey;
upper 2 ft. grades into claystone (16P-11)* that
contains some carbonaceous plant fragments; includes
at top 0.2-ft. bed of plastic (wet) sandy claystone;
lower contact Sharp-------=--=cc-mmmmcemmccecmem oo ee

*Palynological sample
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§5.1267

Sandstone, medium-gray, partly iron-stained, mostly poor
slabby-weathering, obscurely bedded; consists of
friable very fine to fine-grained subangular silty
sandstone (about 75 percent) in beds about 1 ft.
thick interbedded with poor platy-weathering very
fine grained subangular very silty sandstone in
beds about 0.3 ft. thick; lower contact fairly

Sandstone, medium-gray, partly iron-stained, locally
poor cliff-forming, partly platy- to very thin bedded,
cross-bedded (more prominent in upper half), locally
disrupted bedding (upper half), friable, moderately
sorted, mostly fine- to medium-grained, subangular,
upper 8 ft. fine-grained; abundant black rock frag-
ments; includes at base 0.3-ft. bed of granule- and
small-pebble conglomerate (1 cobble of granitic rock
0.5 ft. long); similar beds and lenses of conglomerate
mostly in lower half; some concretionary (1imy?)
sandstone bodies (about 2 ft. thick and 6 ft. long)
in lower half; few lenticular iron-cemented sand-
stone lenses as much as 0.2 ft. thick; scattered
coalified wood fragments; lower contact sharp and
locally channelled-» ==----memmmmm e e emem

Sandstone, similar to above, much iron-stained; cross-

bed sets about 3 ft. thick; coarse- to very coarse
grained in Tower 1 ft,; many granules and small

pebbles in basal 0.2 ft.; includes 0.3-ft. lenses

of pebble conglomerate mostly in lower two-thirds;
concretionary sandstone bodies {less than 1 ft.

thick and about 2 ft. long) near middle; lower

contact sharp and probably disconformable----~---~ccocm-n-

Siltstone, medium-dark-gray, slightly iron-stained,
hackly-weathering, obscurely bedded, mostly very finely
sandy; includes 3.5-ft. bed of medium-gray soft very
fine grained very silty sandstone at 9.5 ft. above
base; upper 8 ft. dominantly sandstone as below with
interbeds of siltstone about 0.5 ft. thick; unit
poorly exposed (dug out)--=--====cmcmommemmmacmem

Covered interval--=-~c-rmmcmmmmr e e e

Clinker, slumpy, reddish-brown; leaf impressions common
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Coal ash, yellowish-orange, reddish-orange, reddish-
brown, light-yellowish-gray, flaky-weathering; may
include burned shale partings---~--=emmmmmomcmme e vameem

Coal, lower part of Chuitna bed, fairly blocky; mostly
dul) Yuster-—=c—m e mm e e

 Shale (16P-5)*, medium-dark-gray, hackly-weathering,

silty, partly clayey; abundant randomly oriented
carbonaceous plant fragments; upper 0.2 ft. dark-

gray, clayey, and very carbonaceous------~----====---=-w---

Sandstone, light-gray to light-olive-gray, mostly ob-
scurely bedded, partly cross-bedded (in lower 1.5
ft.), very fine grained, very silty, micaceous;
abundant randomly oriented carbonaceous plant
fragments; includes at top 1-ft. bed of hackly-
weathering siltstone; lower contact sharp-----=-—--uuneee

Sands tone, medium-gray, obscurely bedded, friable,
moderately sorted, fine-grained, subangular, silty,
micaceous; scattered black rock fragments; scattered
medium and coarse grains in lower two-thirds and
very fine grained in upper 0.5 ft.; large coalified
wood fragments about 0.3 ft. above base and in upper
3.7 ft.; includes at 4.5 ft. above base about 0.1-
ft. bed of interlaminated very impure coal and very
fine grained silty micaceous sandstone; very thin
coal stringers in upper 3.7 fti--weemmemrmmcem e

Sandstone, medium-gray to l1ight-olive-gray, mostly
obscurely bedded, partly laminated to platy-bedded
(near top), friable, very fine grained, subangular,
silty; includes at base 0.5-ft. bed of medium-dark-
gray sandy siltstone; at about 3.5 ft. above base
a 3-ft. bed of medium-dark-gray obscurely bedded
clayey siltstone-=--==— -~ mmemu e e e

Sandstone, medium-gray to light-olive-gray, moderately
sorted, very fine grained, subangular, micaceous,
very clayey (lower 5 ft.); includes at top 0.3-ft.
bed of dark-gray clayey carbonaceous siltstone---«-v-vc---

Siltstone, medium-dark-gray, obscurely bedded; many
carbonaceous plant fragments; abundant large
coalified wood fragments in upper 0.2 ft.; lower
contact fairly sharp-~-----mememmm e oo
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v Siltstone, medium-dark-gray, clayey, carbonaceous; many
large coalified wood fragments; some very thin coal
2 stringers; inciudes few beds, less than 0.1 ft. thick,
of medium-gray siltstone; lower contact sharp------------ 1.

Siltstone {16P-1 -~ near middle)* and interbedded coatl
a stringers and lenses; platy-weathering; siltstone,
partly dark-gray and carbonaceous; partly medium-
4 gray with abundant carbonaceous plant fragments;
leaf impressions in part; many flattened coalified
¢ 10gS=====mm=m o e e e e e 3.6

7 Coal; probably includes thin shale partings; poorly
observed; under water (Chuitna River)=e=am-cuoaaa estimated 2.+
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Measured section 17

Location: Hillside and qully exposures on south side of Chuitna River
in SE corner NE 1/4 NE 1/4 and in E 1/2 SE 1/4 NE 1/4 sec. 34, T.
13 N., R. 13 W., Tyonek A-5 guadrangle. This location is approxi-
mately the same as localities 123-126 of Barnes (1966, pl. 5?.

Feet
Tertiary rocks -- Kenai Group, Tyonek Formation |

Coal, Chuitna(?) bed, blocky, locally cliff-forming,
locally burned; middle part includes 2 lenticular
beds of brown clayey siltstone (scattered pyroclastic
grains) each 0.1 ft. thick and about 1 ft. apart
vertically; top weathered and covered by soil---===-=-m-u 20 .+

Siltstone (17P-17-~upper 0.2 ft.)*, medium-gray, brownish-
gray (upper 0.3 ft.), hackly-weathering, obscurely
bedded, soft, clayey, slightly micaceous; ¢arbo-
naceous plant fragments generally Scattered but
abundant at top; includes at 2 ft. below top a 0.5-
ft. bed of medium-gray friable very fine grained
sandstone=-------=cea---eu-—oo-= i it 5.

Sandstone, medium-gray, friable, very fine grained, sub-
angular to subrounded, clayey, micaceous; lower
contact fairly sharp-=--=--mcrmrommmm e mm e 2.

.Siltstone, medium-gray, jron-stained (lower half), hackly-

weathering, obscurely bedded, soft (upper half), -
clayey; finely sandy in lower haif--e-v-m-mcommnommuamnnn 3.

Sandstone, medium-gray, partly iron-stained, locally cliff-
forming, mostly obscurely bedded, some platy-bedded
and cross-bedded, friable, mostly medium-grained
grading upward to fine-grained (upper 3 ft.), subangular
to subrounded; scattered coal fragments; includes in
lower 17 ft. lenses and beds of granule- and small-
pebble conglomerate as much as 1 ft. thick; lower
contact sharp--~--~-=me-mesmmm e amme e me 26.5
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Sandstone, medium-gray, deeply iron-stained (lower 4 ft.),
obscure piaty-bedded, cross-bedded, friable, mostly
medium-grained, partly coarse-grained (in lower 4
ft.), subangular to subrounded; granules numerous in
lower 4 ft. and generally abundant in upper 22 ft.;
scattered small pebbles; upper 12 ft., includes several
lenses, as much as 0.5 ft. thick, of pebble conglomerate
with scattered rounded cobbles----==ce-mmmcmmeaee o 37.

Covered interval, probably sandston@-=-----semeremommeaceaaaa 15.5

‘Sandstone, medium-gray, partly iron-stained, chunky=
weathering, very fine grained, subangular to sub-
rounded, silty, clayey, micaceous; lower half in-
cludes several beds, as much as 0.2 ft. thick, of
medium-gray iron-stained hackly- to chunky-weathering
clayey siltstone; few beds, about 0.1 ft. thick, of
friable very fine grained sandstone in middle and
near top---------=-----~ e 11.

Covered interval, probably siltstone and sandstone-~==--=-=---- 32.5

Coal, Lower Chuitna(?) bed, locally cliff-forming, partly
platy-weathering, fairly blocky; includes several
partings, about 0.4 ft. thick, of interbedded carbo-
naceous shale and coal; upper 1.5 ft. mostly deeply
weathered carbonaceous shale (poorly observed); top

Shale, medium-dark-gray to grayish-brown, carbonaceous,
micaceous; interbedded coal; lower contact sharp--------- 1.5

Siltstone (17P-11-upper 1 ft.)*, medium- to medium-dark-
gray, partly iron-stained, obscurely bedded, soft,
clayey; micaceous in lower 2.3 ft.; upper 0.2 ft.
poor platy-bedded and carbonaceous; lower contact
fairly sharp--------n---mcm-momeo oo e o 2.5

Sandstone, medium-gray, obscurely bedded, friable, very
fine grained, subangular to subrounded, clayey,
micaceous; lower contact fairly sharp---------=o--vceen 2.1

Siltstone, medium-gray, partly slightly iron-stained, poor
hackly-weathering, obscurely bedded, soft, clayey,
micaceous; lower contact gradational-------=c-cac—mmume-- 2.3

Sandstone, medium-gray, poor platy-weathering, obscurely
bedded, slightly friable, very fine grained, angular to
subangular, micaceous, slightly clayey--==-~~—==---ceco— 1.2
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: Covered interval, probably sandstone---=---==cmommcmcmeaoo

> Sandstone, medium-light-gray, friable, fine- to medium-
grained, partly very fine grained (several beds 0.5-

* 1 ft. thick), subangular to subrounded, micaceous;
few thin conglomeratic lenses and beds; includes

1 large woody plant fragments; lower 6-8 ft, deeply
weathered and STUMpy-==--=-r--mmmcomummm oo ee

Sandstone, medium-1ight-gray, slightly iron-stained,

: partly cross-bedded (in upper half), friable, mostly
medium-grained, partly fine-grained, subrounded to
subangular; includes at about 10 ft. above base a
0.4-ft. bed of granule- and small-pebble conglomerate;
several lenses or courses of pebbles mostly in upper
half; many granules and small pebbles in upper 2 ft.;
lower contact sharp and probably disconformable----------

Coal and interbedded shale; shale, dark-gray to black and
brownish-gray, soft, carbonaceous; includes at 1.6
ft. above base a 1.2-ft. bed of shale with abundant
coal stringers=-~---- oo e aa

Siltstone (17P-6 -- upper 1 ft.}*, medium-gray, hackly-
weathering, obscurely bedded, soft, clayey, sandy
in basal part; becomes more clayey upward and upper
half grades into shale; carbonaceous plant fragments
common in upper 1 ft.; includes ironstone nodules as
much as 0.5 ft. thick and 2 ft. long at 0.6 ft. below
top; lower contact gradational-=---=--cccmmccammcncaanaa

Sandstone, medium-gray, partly iron-stained, possibly
laminated to platy-bedded, very fine grained, sub-
angular, clayey; abundant carbonaceous plant frag~
ments in basal 0.2 ft.; includes 0.7-ft. bed of
friable fine- to medium-grained subangular to sub-
rounded sandstone at 0.2 ft. above base--=~-cro-mmcan-ams

Covered interval===s-smoc oo e e e e e

Siltstone, medium-gray, obscurely dbedded, very clayey;
scattered carbonaceous plant fragments------c----coconnas

Siltstone, dark-gray, fissile to platy-bedded, very clayey;
abundant carbonaceous plant fragments and coal films;
some large coalified plant fragments--=-—-ceemmmmccmmmune

Covered interval---wemmccmm e e e
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) Si\tstone medium-gray, partly iron-stained, hack1y -weather-
1ng, obscurely bedded, soft, very c]ayey, partly sandy

2 in upper 4 ft.; abundant carbonaceous plant fragments
about 1 ft. above base; includes jronstone nodules,
3 © 0.1-0.2 ft. thick, at 4.5 ft. above base and 1 ft.
| below top----=-----=-cmmmmm e

L
4
|

Covered interval-------=mcmmemrmem e e
‘Sandstone, medium-gray, partly iron-stained, obscurely

bedded, very fine grained, subangular to subrounded,
! mostly clayey; some friable very fine to fine-

7 grained sandstone in lower 2 ft.; upper half includes
few beds, about 0.5 ft. thick, of medium-gray ob-

f scurely bedded soft clayey siltstone; lower contact
Sharp-~==--mmmmme e e e e

Shale, medium- to medium-dark-gray, obscurely bedded, silty;
includes at top 0.2-ft. bed of dark-gray to black coaly

Shale (17P=2) = m o tm e e e

Sandstone and interbedded siltstone; sandstone, medium-gray,
partly iron-stained, obscurely bedded, mostly friable,
very fine to fine-grained, subangular to subrounded,
silty, partly very clayey:; forms beds commonly about
1-2 ft. thick (one 3.5-ft. bed 2.5 ft. below top)
and makes up about three-fourths of unit; siltstone,
medium-gray, partly iron-stained, obscurely bedded,
clayey; generally abundant carbonaceous plant frag-
ments; includes scattered ironstones 0.1-0.2 ft. thick;
forms beds commonly less than 1 ft. thick; lower con-
tact sharp~=-=-——memo e e e

Sandstone, medium-gray, ledge-forming, locally concretionary
(bodies as much as 10 ft. long), hard, fine-grained,
angular to subangular, limy; few coalified plant
fragments; includes at base 0.1-ft. bed of medium-
dark-gray hard limy siltstone; lower contact fairly

Sandstone, medium-gray, iron-stained, obscurely bedded,
mostly friable, mostiy fine-grained, partly medium-
grained (in Tower 3 ft.), subrounded to subangular;
includes in lower 14.7 ft., few beds, about 0.5 ft.
thick, of medium-gray partly iron-stained laminated to
platy-bedded soft sandy clayey siltstone with scattered
carbonaceous ptant fragments; upper 4.3 ft. dominantly
siltstone similar to below with several thin beds of
very fine grained clayey sandstone------c--c-cmacemmaca-q
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Covered interval; measured mostly across floodplain of
river; may be thicker than indicated------=---c——cccmaana 23.

Coal; under water (Chuitna River); equivalent to upper(?)

part of coal bed (more than 20 ft. thick) at locality
126 of Barnes (1966, pls. 5, 7)=-=r—-e-—cmmmmmmmmaoa e 2.+
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