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I n t r o d u c t i o n  

! T e r t i a r y  rocks  of the Capps Glacier-Chuitna River a r e a  i s  be ing  pre- 

' I I 

,pared by J. S. Kel ley.  This work is p a r t  o f  a s tudy  t o  provide  s t r a t i -  
i 
I graphic  c o n t r o l  t o  a i d  i n  the sea rch  f o r  o i l  and gas i n  t h e  Cook I n l e t  

2 / This r e p o r t  p rovides  d e t a i l e d  l i t h o l o g i c  d e s c r i p t i o n s  and lists 
I 
/palynomorph assemblages of the Kenai Group of T e r t i a r y  age a t  s e l e c t e d  

,, bas in .  

I ; The work w a s  done under a coope ra t ive  agreement between the  U.S. 

, 
5 - 

Geological Survey and t h e  Div is ion  o f  Geologica l  and Geophysical Sur- 

veys, Department of Natura l  Resources, S t a t e  o f  Alaska, The w r i t e r s  

, g r a t e f u l l y  acknowledge the a s s i s t a n c e  of W. C.  Fackler ,  Deputy Commis- 

,,. s i o n e r ,  Department of Natural .Resources , and D. C. Hartman, former 

16 S t a t e  Geologis t .  

I 
i 

exposures on t h e  sou th  s i d e  of Capps Glac ie r  and a t  two p l aces  along 
I 

Chuitna River  ( p l .  1 ) ;  t h e  exposures l i e  about  60 m i l e s  west of 

I I Fie ld  work f o r  t h i s  r e p o r t  w a s  done i n  J u l y  and p a r t  of August 

1 8  1973 by Adkison and Kel ley  who were a s s i s t e d  by K .  T. Biddle .  The work 

I h c h o r a g e ,  Alaska. A pre l iminary  r e p o r t  on t h e  heavy mine ra l s  i n  

,q was done from fou r  f i e l d  camps t h a t  were supp l i ed  and moved by h e l i -  

,-~..icopter. The palynomorphs were i d e n t i f i e d  by Newman who was a s s i s t e d  
I 

.! : by  Linda Lewis. 
I 

: . I  I - L I n  the field t h e  rocks i n  each measured s e c t i o n  were described 
i 

.J 1 from bottom t o  top, and t h i s  order  is used h e r e  t o  summarize t h e  de- 

s c r i p t i o n s .  The d e t a i l e d  d e s c r i p t i o n s  o f .  t h e  s e c t i o n s ,  s t a r t i n g  on 

:, /page 16, are i n  downward o rde r .  The s e c t i o n  numbets (13-17) a r e  f i e l d  ' 



I 
1 ,numbers and i n d i c a t e  t h e  o r d e r  i n  which t h e  s e c t i o n s  were measured. 

I 
I 

2 J ~ h e  f i e l d  d e s c r i p t i o n s  comnonly inc luded ,  f o r  each rock type ,  t h e  c o l o r ' ,  

I , s t a i n i n g ,  weathering c h a r a c t e r i s t i c s ,  bedding, i n d u r a t i o n ,  g r a i n  s i z e ,  I 
I 

accessory p a r t i c l e s ,  f o s s i l s ,  and the n a t u r e  of the c o n t a c t  with t h e  , 

5 . .  lover ly ing  rock u n i t .  Thicknesses were g e n e r a l l y  measured with an Abney 
: 

l e v e l  and .Jacob's s t a f f ,  b u t  a  s t e e l  t ape  and hand l e v e l  were used f o r  

'near ly  f l a t - l y i n g  beds.  Represen ta t ive  l i t h o l o g i c  samples of a l l  r ock  
I I 

I 

# t y p e s ,  except: t h e  conglomerates,  were taken concur ren t ly  with t he  f i e l d  

d e s c r i p t i o n s .  For t h e  conglomerates,  samples of t h e  mat r ix  were 

c o l l e c t e d  a t  i r r e g u l a r  s t r a t i g r a p h i c  i n t e r v a l s  of  about  50-100 f e e t .  

The samples were b r i e f l y  s t u d i e d  l a t e r  by Kelley and Biddle ,  using low- 

power b inocu la r  microscopes, i n  o r d e r  t o  check and amplify the f i e l d  

d e s c r i p t i o n s .  

The b c k  Color Chart  (Goddard and o t h e r s ,  1948) was used t o  

1 5  d e s c r i b e  the rock  c o l o r s ,  and t h e  Wentworth grade s c a l e  was used to  

I ( ,  d e s c r i b e  t h e  g r a i n  s i z e .  C l a s t i c  rocks composed c h i e f l y  of p a r t i c l e s  

1 1  smaller than  c o a r s e  s i l t  were gene ra l ly  termed "shale" ,  although t h e  

! b  , bedd ing  of these rocks is  commonly obscure o r  poorly developed. The 

is term " s i l t s t o n e "  i s  used f o r  c l a s t i c  rocks composed of c o a r s e - s i l t  

. ' p a r t i c l e s .  Bedding is c l a s s i f i e d  accord ing  t o  t h i ckness  as fo l lows  : 

7 1  8 . ,  f i s s i l e ,  less than 1 / 1 6  in. 

.1 -7 I . - 
I platy, 1/16 - 1 / 2  in. 

I 
3 I very thin, 1 / 2  - 2 in. 

! 
2f  j thin, 2 - 4 in. 

i 
I-. 1 

medium, 4 - 1 2  i n .  

t h i c k ,  1 2  - 36 i n .  

massive, more than  36 i n .  



i 
9 ,  The pa lyno log ica l  samples were t r e a t e d  w i t h  a c i d s  t o  remove 

2 

i t , -  mine ra l s  and c o n c e n t r a t e  a c i d - r e s i s t a n t  o rganic-wal led  m i c r o f o s s i l s  

.- --- - - . -- . . - .-- - 
- --1 

; 
The pa lyno log ica l  samples were c o l l e c t e d  mostly from t h e  f i n e r  

I 
gra ined  c l a s t i c s  ( sha l e ,  c l a y s t o n e ,  and s i l t s t o n e )  . About h a l f  t h e  

1 1  (palynomorphs). Most samples had numerous t o  abundant palynomorphs, 

c h i e f l y  spo re s  and po l l en ,  and t h e s e  were gene ra l ly  w e l l  preserved. 

I 
I I 

Palynomorphs were mostly s p a r s e  o r  a b s e n t  i n  samples from t h e  conglom- 

3 

4 

5 -  

6 

7 

e r a t e s .  The organ ic  r e s i d u e s  from t h e  samples were mounted on s l i d e s  

samples a r e  from close below o r  w i t h i n  a c o a l  bed. For t h e  lower con- 

g lomera t ic  p a r t  of t h e  T e r t i a r y  sequence,  a few samples of sandy s i l t -  ' 

stone were taken  because t h e r e  were no f i n e r  clastics. E f f o r t s  were 

made t o  ge t  r e l a t i v e l y  f r e s h  samples uncontaminated by p o l l e n  and 

spores from modern v e g e t a t i o n .  The samples were p laced  i n  p l  a s t i c  bags 

1 -  and examined q u a l i t a t i v e l y  t o  determine t h e  s t r a t i g r a p h i c  succes s  i o n  o f  

l 

a : that: were c losed  wi th  t i e  wi re s  and then p laced  i n  tagged c l o t h  bags ,  

Ib palynomorphs . The t axa  found i n  t h i s  s t udy  a r e  l i s t e d  i n  Table 1. 

1 I 

T e r t i a r y  rocks  
l +  , I 

A s  e a r l y  as 1900 T e r t i a r y  rocks on t h e  northwest  s i d e  of Cook 
1 u 

I n l e t  were referred t o  t h e  Kenai Formation by E ld r idge  (1900, p .  21) 
.! - 

who briefly descr ibed  coal-bear ing strata a long  beach b l u f f s  west of 

Tyonek. He i n f e r r e d  the presence  of t h e s e  rocks  t o  t h e  no r th  on 
.- , 

l C h u l i t n a  (Chuitna?) and Beluga Rivers  from r e p o r t s  by p rospec to r s  and 
:' .i ; 

I 
Indians. The same year  Spurr  (1900, p. 1 7 2 ,  184) p r o v i s i o n a l l y  

:'A ' 
I 
j regarded t h e  Tyonek beds as younger t han  t h e  Kenai Formation. The 

I 

. ' 
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I 

i i 
complete  s t u d y  of me K r n a i  Format ion n o r t h w e s t  and n o r t h  of Cook 

I 
2 11nlet was made by Barnes  (1966) , H i s  r e p o r t  was used e x t e n s i v e l y  d u r i n g  

I 
3 jfield work f o r  t h e  p r e s e n t  r e p o r t .  Wolfe, Hopkins,  and Leopold ( 1 9 6 6 )  

I 
4 ' s t u d i e d  p l a n t  f o s s i l s  from t h e  Kena i  Format ion i n  t h e  Cook I n l e t  

5 . .  ' r e g i o n ,  and from t h i s  s t u d y  they  proposed t h r e e  new p r o v i n c i a l  t i m e -  
i 

h 1s tra t i g r a p h i c  u n i t s  f o r  t h e  f o r m a t i o n ,  t h e  S e l d o v i a n ,  Homerian, and 

I 
7 / Clamgulchian Stages . 

I 
8 ,  The Kenai Format ion i s  much t h i c k e r  i n  t h e  s u b s u r f a c e  of Cook 

I 
Y Inlet basin t h a n  at any of t h e  s u r f a c e  exposures ,  as shown by d r i l l i n g  

l o  f o r  pe t ro leum s i n c e  1957. Calderwood and F a c k l e r  (1972, p .  741) 

p o i n t e d  o u t  t h a t  the name "Kenai Formation" is i n a d e q u a t e  t o  d e s c r i b e  

i :  the g r o s s  sequence of T e r t i a r y  r o c k s  and a c c o r d i n g l y ,  they  f o r m a l l y  

' proposed:  (1) t h e  Kenai Format ion be  elevated to Kenai Group and (2) 

t h i s  group b e  d i v i d e d  i n t o  five f o r m a t i o n s  named, i n  upward o r d e r ,  t h e  

1:- West Fore land  Format ion,  Hemlock Conglomerate,  Tyonek Format ion,  

1 Beluga Format ion,  and S t e r l i n g  Format ion.  T h i s  s t r a t i g r a p h i c  nomen- 

'' c l a t u r e  is  w i d e l y  a c c e p t e d  by g e o l o g i s t s  working w i t h  t h e  s u b s u r f a c e  

'"stratigraphy i n  t h e  Cook I n l e t  b a s i n ,  and i t  is used i n  t h i s  r e p o r t .  

I Y  A l l  f o r m a t i o n s  o f  t h e  Kenai  Group h a v e  s u b s u r f a c e  t y p e  s e c t i o n s .  

- p ,  It is d i f f i c u l t  t o  t r a c e  t h e s e  u n i t s  t o  o u t c r o p s  on t h e  w e s t  fl.ank of 

: ; the basin. Calderwood and F a c k l e r  (1972,  p .  7 4 2 ,  744 ,  745) t e n t a t i v e l y  

* %  ;correlated t h e  West Fore land  Format ion w i t h  s c a t t e r e d  b u t  u n i d e n t i f i e d  

, o u t c r o p s  on  the w e s t  f l a n k .  They n o t e d  t h a t  exposures  i n  t h e  S t r a i g h t  

, :' 1 [Creek-Capps G l a c i e r  a r e a  may be  e q u i v a l e n t  t o  t h e  Hemlock Conglomerate,  

! 
- '  and t h a t  parts of the Tyonek Format ion are exposed a l o n g  t h e  upper p a r t  L . - - ._ . - - . . . . - . . . - . . . . . . . .  . . 

. *<'\L"'.'.!*.. ' , I . ' .  I., . :,; I . :  i I ir; 



. - . - -  - .- . ". - --  .. - - -  
-1 

of Chuitna River .  According t o  Kirschncr  and Lyon (1973, p .  402 ,  403, 

2 !fig. ll), the West Foreland Formation and the  Hemlock Conglomerate and 
I 

3 jTyonek Formation, undivided,  crop o u t  i n  t h e  genera l  a r e a  of this 
I 

i I 

Kenai Group I 

Rocks of the Kenai Group i n  t h e  a r ea  of t h i s  r e p o r t  a r e  t en t a -  

tively assigned t o  t h e  West Foreland and Tyonek Fcrmations; t h e  Hemlock' 

Conglomerate seemingly is  absent: by nondeposi t  i on  o r  e ros ion .  This 

subd iv i s ion  of t h e  group is  based primarily on the pa lyno log ica l  d e t e r -  
/ ,  . , 

minat ions (Table 1) and comparison wi th  the palynomorph succession i n  
. ( 

t h e  Standard O i l  Co. of C a l i f .  Deep Creek Unit 1 w e l l  located on the 

Kenai Peninsula  (Adkison and Newrnan, 1973) .  S t r a t a  of t h e  West Fore- 
1 

l and  Formation and t h e  lower conglomeratic p a r t  of t h e  Tyonek Format ion  
! 4 

(measured s e c t i o n s  13, 1 4 )  were c a l l e d  t h e  lower conglomerate member 
13 

of t h e  Kenai Formation by Barnes (1966) .  
I i, 

1: West Foreland-Formation. --The West: Foreland Formation cons is  ts of con- 

1 glomerate  about  1,200 f e e t  t h i c k  ( p l .  1) a t  measured s e c t i o n  13 south 

1 "  of Capps Glacier. A,(: t h i s  Loca l i t y  the rocks strike N.60°E. , d i p  

, < '  , about 20" sou theas t  , and accord ing  t o  Barnes (1966, p l  , 1) , l i e  uncon- 

: formably o n m e ~ a m o r p h i c  r o c k o f  Jurass i .~  and (or) Cretaceous age. The 

?.' ' lower 20 feet of t h e  formation i s  deeply  weathered and m o s t l y  covered. 

' !The basal 2 feet w a s  exposed by d igging .  I n  this very limited exposure, 
I 
? the matrix of the conglomerate appeared mot t led  and streaked -- some- 

' i 
. . i 

a -' lwhat 1- . . _ . . . -. . . _ suggest ive  . . . . . . . . of . . _ - f a u l t  - . . - . . - gouge . . . -- . , . 
but . . t h i s  . appearance . . probably . -. . . is a ' 

- . . - --.. ---1 

, + :  #,,+...l..~ , . , : \ r , $ , , ,  , I : , ,  , , - 1  , r -  ill, 



1 i 
I 

' i r e s u l t  of ground-water a c t i o n  r a t h e r  t h a n  f a u l t i n g .  Except f o r  t h e  
I 

7 !lower 20 feet ,  the lower  460 f e e t  is  w e l l  exposed i n  v e r y  s t e e p  h i l l -  

3 ' s i d e s  where i t  shows some s l i g h t  i n d i c a t i o n s  of bedd ing .  The o v e r l y i n g  
i 

4 i ! p a r t ,  n e a r l y  700 f e e t  t h i c k ,  forms more g e n t l e  h i l l s i d e s  and ,  where 
1 I 

5 -  \measured,  i s  g e n e r a l l y  p o o r l y  exposed.  The r e l a t i v e l y  t h i n  cover  con- 
' 

! 
I 

() jsists of l o o s e  sand and g r a v e l  t h a t  h a s  washed d o w n h i l l  from o v e r l y i n g  

I 
/ b e d s .  The uppermost 40 f e e t  of t h e  West Fore land  is  w e l l  exposed near 
I 

t h e  top of t h e  r i d g e .  I 

'i The conglomerate  c o n s i s t s  main ly  of pebb le -  and c o b b l e - s i z e  clasts 

' i n  a m a t r i x  o f  c l a y e y  s i l t y  medium t o  c o a r s e  s a n d ,  Rounded b o u l d e r s ,  

" as much a s  3 f e e t  l o n g ,  are numerous i n  t h e  lower 500 feet: and become 

more s c a t t e r e d  upward i n  the  o v e r l y i n g  400 f e e t .  The c l a s t s  i n  t h e  

. . 
conglomerate  i n c l u d e  c o a r s e - g r a i n e d  g r a n i t i c  r o c k s  ( g e n e r a l l y  w e a t h e r e d ) ,  

' f i n e -  t o  medium-grained metamorphic r o c k s ,  and v o l c a n i c  r o c k s ,  Zeo- 

' ? . -  l i t e  cement is  f a i r l y  common i n  much of t h e  conglomerate .  

1 t The West Fore land  i n c l u d e s  a s m a l l  amount of poor ly  s o r t e d  sand- 

J / s t o n e  t h a t  generally o c c u r s  i n  l e n s e s  o r  beds  a b o u t  a f o o t  th ick .  The 

'" s a n d s t o n e  is  brownish g ray  i n  the lower p a r t  of the f o r m a t i o n  and 

1 '4 medium g r a y  t o  g r e e n i s h  g ray  i n  the upper  part. The t h i c k e s t  s a n d s t o n e  

' (14 f e e t )  i n c l u d e s  a t h i n  bed o r  l e n s e  of s i l t s t o n e  t h a t  c o n t a i n s  

carbonaceous  plant f ragments  and a palynomorph assemblage (13P-18, 

t a b l e  1). The palynomorphs s u g g e s t  a p o s s i b l e  Eocene age and corre- 

l a t i o n  w i t h  t h e  West Fore land  Format ion i n  t h e  Deep Creek w e l l  on  t h e  

.'-I Kenai P e n i n s u l a .  
! 

L 3 

1 The t o p  of the  West Fore land  Format ion i s  d i f f i c u l t  t o  d e t e r m i n e  - . - .-- 
' d t ,. 0,  > ,  ' ,  ) ,  - , - 4 . . 



-------. " -pLL.-,......--..w....- -..----, 

13 because t h e  ove r ly ing  rocks  a r e  very  s i m i l a r  i n  l i t h o l o g y :  

i 
a t t i t u d e .  The con tac t  is  placed r a t h e r  a r b i t r a r i l y  a t  

i 
3 I t h e  t op  of a conglomerate bed and beneath t h i n  beds of sands tone and ! ' 

4 s h a l e  that c o n t a i n  v e r y  t h i n  s t r i n g e r s  of c o a l .  A palynomorph 

5 -  

6 

9  orma mat ions i s  unconformable because t h e  Hemlock Conglomerate is  appar- 
I 

I n  - j enely missing.  The absence of t h e  Hemlock i n  section 13  is  a l s o  i n t e r -  
I 

1 1  pre t ed  from a pre l iminary  s t u d y  of t h e  heavy mine ra l s  by J .  S .  Kelley 

assemblage i n  t he  s h a l e  (13P-25) and another  assemblage (13P-28), about: 
; 

50 f e e t  s t r a t i g r a p h i c a l l y  h ighe r ,  sugges t  c o r r e l a t i o n  of rocks i n  t h e  
I 

7 

a 

I ?  ( i n  p repa ra t ion ) .  The Hemlock i s  cha rac t e r i zed  by abundant g a r n e t  i n  

i upper p a r t  o f  s e c t i o n  1 3  w i t h  part of the Tyonek Formation i n  the Deep . 

1 
Creek we l l .  Thus the  r e l a t i o n s h i p  between t h e  West Foreland and Tyonek, 

: 

the heavy-mineral s u i t e  i n  t h e  Deep Creek well (Kelley,  1973) , b u t  

14 l i t t l e  o r  no g a r n e t  was found i n  samples from measured s e c t i o n s  13 and 

1 5 -  1 4  and the lower h a l f  of s e c t i o n  15. 

I6 

i ~ ~ o n e k  Formation.--The Tyonek Formation c o n s i s t s  of in te rbedded  con- 
, 

1 7  . I 

' g lomera t e  and sandstone i n  t h e  lower p a r t  and sands tone ,  s i l t s t o n e ,  
18 1 I 

i and c o a l  i n  t h e  remainder (p l  . 1) . The coal-bearing beds,  above the 
19 \ 

l lower conglomerat ic  p a r t  of the Tyonek, were included i n  ~ a r n e s  ' I 

20--. 1 I 
i 

i(1966) middle member of t h e  Kenai Formation. Identification of t h e  . 
I 

?I 1 I 
i Tyonek Formation is based on t h e  r e l a t i v e  abundance of t h i c k  coa l  beds 

l 

and on the p o l l e n  assemblages (Table 1) which a r e  s i m i l a r  t o  t hose  i n  the 
i 

m i d d l e  part: of  the Tyonek i n  t h e  Deep Creek w e l l  (Adkison and Newman, 
' 24 j 

1973). The t o t a l  t h i ckness  of t h e  formation is unknown, f o r  reasons I 
25 - I 

- - - . - - . - . - - - L . . - . . . - . _ - _ . . . - , - - - . . - - . . . - . . . . T -  J 

L s rdba;ts \ tbu~ r.)tr\i-rls,. O ~ I I :  r i , , ~  ,.* . 4 ' , 7 - 0 ~  

,*?.I . 



l 
1 expla ined  below, b u t  i t  exceeds 2,200 f e e t .  i 

I 
i! I The lower p a r t  o f  t h e  Tyonek Formation, a t  l e a s t  835 f e e t  t h i c k ,  

I 1 

3 lis w e l l  exposed sou th  of Capps Glac i e r  (measured s e c t i o n  1 4  and upper 

4 of s e c t i o n  13) where i t  weathers  t o  very  s t e e p  h i l l s i d e s  and 

s- , c l i f f s  that a r e  dominantly brown t o  brownish gray. The conglomerate i s  

4 :  coarse gra ined ,  s i l t y ,  and c layey .  Tuffaceous m a t e r i a l  is common i n  

j - ,  much of t he  sands tone  and i n  t h e  matrix of some conglomerate,  and these 

rocks inc lude  i n t e r b e d s  of t u f f  . A sands tone  about 25 f e e t  t h i c k ,  270 

1 4  f e e t  below t h e  top  of measured s e c t j o n  1 4 ,  con ta ins  abundant c l e a r  

6 

I 

1 3 -  , v i t r e o u s  c r y s t a l  fragments of s o d i c  p l a g i o c l a s e .  The f ragments ,  of 

made up of pebble- and cobble-s ize c l a s t s  and is gene ra l ly  s i m i l a r  t o  

that i n  t h e  West Foreland Formation. A f e w  smal l  boulders  are present: 
i 

1 6  medium sand s i z e ,  s p a r k l e  conspicuously a t  exposures i n  d i r e c t  s u n l i g h t  

a i n  t h e  lower p a r t  (upper 30 f e e t  of s e c t i o n  13) . Z e o l i t e  cement seems ' ! 
9 ,less common than  i n  t h e  West Foreland Formation. The sands tone  i s  

I 
I 

10 ,mos t ly  brown, o l i v e  gray,  and g reen i sh  gray ,  poorly s o r t e d ,  medium t o  

17 and thusmake  t h i s  s a n d s t o n e d i s t i n c t i v e .  

18 : The sequence of conglomerate and sands tone  a l s o  inc ludes  some 

19 s i l t s t o n e  and a few t h i n  beds of vo lcan ic  a sh ,  b e n t o n i t e ,  and s h a l e .  

?(& - j One thin l e n t i c u l a r  c o a l  bloom lies about 50 f e e t  above t h e  base of t he  
i 

. , i  j Tyonek Formation ( j u s t  below sample 13P-28 on measured s e c t i o n  13).  

" I S t r i n g e r s  of c o a l  occur i n  s e v e r a l  t h i n  beds of sandstone,  s i l t s t o n e ,  
! 

? j  1 shale, and tuff; t he se  rock types a l s o  con ta in  carbonaceous p l a n t  frag- 

a, 24 1 ments . 
3 Rocks i n  t h e  upper  p a r t  of measured s e c t i o n  1 4  could no t  b e  t r a c e d  

.- - _ .. . . . . .. - - -  . .-.. . , .. ..- - "  .J 
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eastward along t h e  s o u t h  s i d e  o f  Capps G lac i e r  and t i e d  s t r a t i g r a p h i -  

I 

2 ' c a l l y  t o  t h e  ove r ly ing  coal-bear ing rocks  i n  measured s e c t i o n  15;  thus  i 

I 
I 

6 , sec t ion  14 f o r  about  3 m i l e s  t o  s e c .  18,  T .  14 N . ,  R .  14  W. The t o p  of 

Y the conglomerat ic  sequence,  mapped approximately i n  a d j a c e n t  s e c t i o n  17 
! 

s lby Barnes (1966, p l .  5 ) ,  is appa ren t ly  covered by col luvium, s l o p e  wash, 
I 
! 

Y and abundant v e g e t a t i o n .  

i D A f a u l t  may c u t  t h e  lower p a r t  of the Tyonek, o r  p l a c e  i t  i n  

! f a u l t  c o n t a c t  w i t h  t h e  coa l -bear ing  p a r t  t o  t h e  e a s t ,  i n  s e c s .  18 and 

!. 17, T. 1 4  N . ,  R.  1 4  N., b u t  no d i r e c t  evidence was found. These 

' .  possibilities a r e  suggested by a f a u l t ,  s t r i k i n g  ea s t -no r theas t ,  t h a t  

) P a s  mapped i n  sec. 27-29, T. 1 4  N . ,  R. 1 5  W.  ( p l .  I ) ,  du r ing  h e l i c o p t e r  

: 
3 ' the t h i cknes s  of i n t e r v e n i n g  s t r a t a  is  unknown. The lower conglomer- 

1 5  - reconnaissance  of t h e  upper  Straight:  Creek a r e a .  The n o r t h  s i d e  of 

16 the f a u l t  is downthrown , and t h e  throw may b e  about  1,000 feet i n  t h e  

1: sou the rn  p a r t  of s e c .  29.  Eastward p r o j e c t i o n  of t h e  f a u l t  from 

4 

l a  s e c t i o n  27,  with s l i g h t  c u r v a t u r e  northward,  would pass  through s e c s .  

1 "  18 and 1 7 , T .  14  N., R. 1 4 W .  

1‘0 - The lower part of t h e  coal-bear ing s t r a t a  of t h e  Tyonek Formation 

..: , is  w e l l  exposed sou th  of t h e  toe of  Capps Glac i e r  (measured s e c t i o n  

1 .  
a t i c  p a r t  of t h e  Tyonek, desc r ibed  above, i s  p a r t i a l l y  exposed a t  

2 2  1 15). These beds  were des ignated  p a r t  of the t ype  s e c t i o n  o f  the S e l -  

.'3 I dovian Stage by Wolfe, Hopkins, and Leopold (1966, p . ~ 1 4 )  . The rocks, 
I 

5 - .  ( s e v e r a l  p l a c e s  on t h e  sou th  s i d e  of t h e  g l a c i e r  eastward from measured 

I ' 1 640 f e e t  t h i c k ,  c o n s i s t  mainly o f  sands tone ,  s i l t s t o n e ,  and s e v e r a l  
I 

-'- 1 c o a l  beds i nc lud ing ,  i n  t h e  upper p a r t ,  the t h i c k  Capps coa l  bed. The 
L-- .--A -- -.-_- - _ _  ----- - .. - - 
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O i l  upper hal f  i n c l u d e s  several beds and l e n s e s  of g r a n u l e  t o  small-pebble 

I 
iconglomerate. The sands tone  i s  mos t ly  l i g h t  t o  medium gray o r  olive 
1 I 

3 /gray and very fine t o  medium g ra ined .  Numerous sands tone  bodies  prob- 

i ! 
4 ably  are channel  d e p o s i t s  as sugges ted  by sha rp  b a s a l  c o n t a c t s ,  c r o s s  

!bedding, and an  upward dec rease  i n  g r a i n  s i z e  accompanied by an  in-  
I 

6 / c r e a s e  i n  c o n t e n t  of s i l t  and c l a y .  These sands tones  and conglomerates 

t , appea r  more qua r t zose  t han  those  i n  t h e  lower p a r t  of  t h e  Tyonek. The 
I 

e , s i l t s t o n e  i s  gray t o  o l i v e  gray and obscure ly  bedded f o r  t h e  most p a r t .  

I 
Q Thin beds  of gray t o  b l ack  s h a l e  make up a small p a r t  of t h e  formation.  

i a  Tuf faceous  g r a i n s  a re  s c a t t e r e d  t o  abundant i n  several beds i n  t h e  

: ;  lower 45 f e e t  of t h e  exposure.  Carbonaceous p l a n t  fragments and l e a f  

: impressions are abundant i n  many beds of s i l t s t o n e ,  very s i l t y  sand- 

i + s tone ,  and sha1.e. A c o a l i f i e d  tree t r unk ,  6 f e e t  l ong ,  extends upward 

:s from a  t h i n  c o a l  bed t h a t  l ies  about  45 feet above t h e  base  of t h e  

1.- exposure.  Most c o a l  beds a r e  ' t h i n  and split by p a r t i n g s  of s i l t s t o n e  

) b  or s h a l e .  The c l i f f - fo rming  Capps c o a l  bed, 63  f e e t  t h i c k ,  occurs  i n  

1 7  t h r e e m a i n b e n c h e s .  The lower and upper benches i n c l u d e a  few p a r t i n g s  

\ a  as much as 0.7 £00 f t h i c k ;  the t h i c k  middle  bench, n o t  c l o s e l y  examined, 

!. m a y  i n c l u d e  some t h i n  p ~ i r t i n g s .  

; [ ,  The s t r a t i g r a p h i c  r e l a t i o n s h i p  b e  tween t h e  rocks  i n  measured sec-  

; I !  t i o n  15 a t  Capps Glacier and those  about 11 miles t o  t h e  s o u t h e a s t ,  

::: a long  Chuitna River ,  i n  s e c t i o n s  1 6  and 17 i s  n o t  de te rminable  i n  t h e  

-'-+ ! f i e l d .  According t o  Barnes (1966, p. C45, p l .  5 ) ,  t h e  Capps c o a l  bed 
i 
I 

! -  j rises structurally t o  t h e  s o u t h e a s t  of measured section 15,  and l e s s  
I 

-'- r than 3 miles s o u t h e a s t  of s e c t i o n  15 the bed i s  c u t  o f f  by e r o s i o n  a r  
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I I 
, t h e  upland s u r f a c e .  I n  a d d i t i o n ,  t h e  C a s t l e  Mountain f a u l t  , a  major ' 
i I 

I ! 
, s t r u c t u r a l  f e a t u r e  downthrown on t h e  s o u t h e a s t  s i d e  , s t r i k e s  southwest- 
I i 

;ward through t h e  a r e a  between measured s e c t i o n s  1 5  and 17 (Barnes,  ! 
i . i 
'1966, p l .  5 ) .  A s t r o n g  component of r i g h t - l a t e r a l  movement on t h i s  I 

I 
f a u l t  is i n t e r p r e t e d  by Kirschner  and Lyon (1973, p . 404, f i g .  16) . 

1 1 Rocks i n  measured s e c t i o n s  16 and 1 7  probably l i e  i n  t h e  upper ' 
p a r t  of the Tyonek Formation. This p o s i t i o n  is i n t e r p r e t e d  from w e l l  

I ! 

!logs of t h e  Pan American Petroleum Chuitna River S t a t e  1 w e l l ,  l o c a t e d  
i 
1 ! 

about 4.5  m i l e s  e a s t - sou theas t  of measured s e c t i o n  16 i n  s e c .  1 5  , T. 

11. 12 N., R.  1 2  W .  C o r r e l a t i o n  of t h e  e l e c t r i c a l  l o g  w i t h  t h e  measured 

: I  s e c t i o n s  sugges t s  that t h e  exposed rocks a r e  equ iva l en t  t o  the  upper 

. .  600 feet of s t r a t a  i n  t h e  w e l l .  T h e  Tyonek Formation i n  t h i s  w e l l  

. extends from t h e  t op  t o  a  depth o f m 6 , 1 8 0  f e e t ,  according t o  isopach 

:.: maps b y H a r t m a n , P e s s e l ,  and &Gee (1972). T h e s e w r i t e r s  b e l i e v e a l l  

:: - the o t h e r  formations of t h e  Kenai Group a r e  miss ing  i n  the Chuitna 

16  . River S t a t e  1 w e l l .  S t r a t a  equ iva l en t  t o  t hose  i n  measured s e c t i o n  1 5  

1 7  a t  Capps Glacier may b e  p re sen t  b u t  cannot be  i d e n t i f i e d  on t h e  logs  

1~ f o r  t h i s  well. I 
I 
I 

1 4  Rocks of t h e  Tyonek Formation i n  measured s e c t i o n s  16 and 1 7  have 

.I(*- ' a n  agg rega te  th ickness  of about 730 f e e t  and c o n s i s t  of sandstone, ! 
i 

, I  some s i l t s t o n e ,  and s e v e r a l  coa l  beds, These s t r a t a  were inc luded  i n  

: ; the t y p e  s e c t i o n  of t h e  Seldovian S tage  by Wolfe, IIopkins, and Leopold 
I 

:.3 :(1966, p .  A14). The s e c t i o n s  a r e  t e n t a t i v e l y  c o r r e l a t e d  on the Chuitna 
I 
i 

' coal  bed fo l lowing  Barnes (1966, p .  C 4 8 ) .  The sands tone  i s  most ly 
1 i I 

- k, gray and very  f i n e  t o  medium gra ined .  Much of the sandstone probably ' 
I-- . .-..- .......... . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  .-A 
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1 
@ I ,  

I 

o c c u r s  a s  c h a n n e l  f i l l i n g s  as s u g g e s t e d  by s h a r p  lower c o n t a c t s ,  coarser 

I 
i g ra ined  s a n d s t o n e  o r  t h i n  beds o r  l e n s e s  of cong lomera te  st t h e  b a s e ,  ' 

3 ! c r o s s  bedding tha t  commonly changes upward t o  p l a t y  bedd ing ,  and 1 
! 

1 I 

4 ' s c a t t e r e d  c o a l  f ragments .  Some v e r y  f i n e  g r a i n e d  s a n d s t o n e  i s  v e r y  " 

5 .  s i l t y  and clayey and o b s c u r e l y  bedded. The s i l t s t o n e  i s  mos t ly  medium I 
6 1 to medium d a r k  g r a y ,  o b s c u r e l y  bedded, and c l a y e y ;  some is d a r k  g r a y  

I I 

7 iand v e r y  carbonaceous .  Thin beds  o f  g r a y  t o  b l a c k  s h a l e  make up a 
j 

e small p a r t  of the Tyonek Format ion a t  s e c t i o n s  16 and 1 7 .  F o s s i l s  con- 
! 

v sist of s m a l l  carbonaceous  p l a n t  f ragments  and l a r g e  c o d i f i e d  £ rag-  

lo  ments ;  l e a f  impress ions  were  found i n  the roof r o c k  of three c o a l  beds  

: i  ( p l .  I). Major c o a l  b e d s ,  about: 20 f e e t  t h i c k  o r  more, i n c l u d e  t h e  

i , ,  Chu i tna  and lower Chui tna (? )  beds  and an unnamed bed a t  the b a s e  of 

s e c t i o n  1 7 .  The l a t t e r  bed i s  exposed a r  the  edge of Chui.tna River  

.>. where i t  was measured by Barnes  (1966, p l .  7 ,  l o c .  126) . The f o r m a t i o n  

I!, - also i n c l u d e s  s e v e r a l  o t h e r  c o a l s  t h a t ,  w i t h  p a r t i n g s ,  a r e  as much a s  

;6  10.5 feet: t h i c k .  

S t r a t i g r a p h i c  s e c t i o n s  
i 

D e t a i l e d  d e s c r i p t i o n s  of t h e  Tyonek and West Fore land  Format ions  
I 

of the Kenai Group and t h e  uppermost p a r t  of  t h e  u n d e r l y i n g  Cre taceous  
' 

and (or) J u r a s s i c  r o c k s  are  given s t a r t i n g  on page 1 6 ,  A s  noted  

above,  t h e s e  are p r i m a r i l y  f i e l d  d e s c r i p t i o n s  supplemented by b r i e f  

m i c r o s c o p i c  s t u d y  of r e p r e s e n t a t i v e  samples .  I n  the d e s c r i p t i o n s ,  t h e  

/ p a l y n o l o g i c a l  sample  numbers immediate ly  f o l l o w  t h e  rock  t y p e  t h a t  was 
i 

I 

: sampled.  I 

I i 
I 
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Measured sect ion 13 

2 Location: Gully and h i l l s i d e  exposures, south of big bend i n  Capps 
Glacier ,  from ridge c r e s t  (estimated a l t i t u d e  3050 ft.) in  SE 

3 corner NE 114 NW 114 SE 1/4 sec .  21 generally northwestward t o  SW 
114 NW 114 NE 114 sec .  21, T. 14 N . ,  R. 15 W . ,  Tyonek B-6 quadran- 

4 gle .  Most of t he  sect ion was measured along the  north s i de  of a 
par t ly  snow-fi 1 led gully which was very s teep sided in  the lower 

5 - par t .  

b : Feet  

7 ~ e r t i a r y  rocks -- Kenai Group, Tyonek Formation 

F Conglomerate, gray, strongly i ron-stai ned (lower 2 f t . )  , 
mostly pebble and cobble; few small boulders; c l a s t s  
generally well rounded; much medium t o  coarse sand 
matrix; includes a t  3 f t .  above base a 0 .5 - f t .  bed 
of 01 ive-gray t o  1 i ght-y'ellowish-brown s ta ined poorly 
sor ted f r i  able medi urn- t o  coarse-grained clayey 
granular s i l  ty sandstone w i  t h  many granules and small 
pebbles i n  lower ha1 f ;  s im i l a r  l en t i cu l a r  sandstone 
about 8 f t ,  above base----------------------------------- 30. 

Sandstone, medi urn-gray , f r i a b l e ,  f ine-  t o  medi uni-grai ned, 
subangul a r ,  cl ayey , very s i  1 ty ;  conglomeratic and iron- 
s ta ined i n  lower 0.5 ft.--------------------------------- 0.7 

' .  S i  1 t s tone (13P-28)*, medium-gray, s o f t ,  sandy; abundant 
small brown plant  fragments------------------ ------ ------ 0.15 

Coal bloom; includes i n  middle a 0 .05-f t .  bed of l i gh t -  
brown to  1 ight-gray cl ay (coal ash?)--------------------- 0.3 

: Si l t s t one ,  medium-gray t o  brownish-gray, sof t ,  sandy; lower 
contact  probably gradational----------------------------- 0 .2  

Sandstone, 01 ive-gray, f ine-  t o  medi um-grained, subangul a r ,  
s i  1 ty; some coarse grains--------------------- ---- ------- 0.4 

Conglomerate, gray, mostly pebble and cobble; much f r i a b l e  
l i  ght-yell owish-brown-weathering poorly sor ted medium- 
t o  coarse-grai ned subangular cl ayey granul a r  very s i  1 ty 
sandstone matrix; lower contact  sharp-------------------- 15. 

Sandstone, 01 i ve-gray , 1 i ght-yell owi sh-b rown-weatheri ng , 
obscurely bedded, poorly sor ted,  medium- to  coarse- 
grained, subangular, clayey, granular, very s i  1 ty-------- 0.7 

*Palynologi cal sample 



-- ----- ----- . . . . .. . .. . . -. - ~~~~~~ gray ,  pebble  and cobble;  f r i a b l e  l igh t -ye l lowish-  I ! brown-weathering poor ly  so r t ed  medium- t o  coarse-grained 
subangular  t o  subrounded c layey  g r a n u l a r  very  s i l t y  sand- I 

25. 1 ' s t o n e  ma t r i u ;  lower c o n t a c t  sharp------------------------ 
1 I 
I 

[Sandstone, medium-gray t o  greenish-gray , f r i a b l e ,  f ine-gra ined  , 
I 

I 
I subangular ,  s i l t y  , very clayey--------------------------- 0.4  I 

1 l  1 '  
/sandstone,  medium-light -gray , i r o n s  t a ined  , f r i a b l e ,  medium- 

s - .  / gra ined ,  subangular ,  c layey ,  silty----.--------------.----- 0 . 1  

i sha le  (131-25) * , dark-gray t o  b l ack ,  carbonaceous,  s i l t y ,  sandy; 

I i nc ludes  few c o a l  f i l m s  and p a r t i n g s ;  lower c o n t a c t  sharp-  0.15 

7 1 
!Sandstone, medium-gray, p a r t l y  green- t in ted ,  f r i a b l e ,  f i n e -  t o  

i medium-grained, subangular  , v e r y  c l ayey ,  very  s i l t y ;  some 
c o a r s e  g r a i n s  ; few very  t h i n  c o a l  stringers-------------- 

I 
0.4  

9 '  

Clays tone,  greenish-g ray t o  purp l i sh-gray ,  f i n e l y  t o  c o a r s e l y  
10 sandy, s i l t y ,  probably bentonitic------------------------ 0 .2 -0 .3  

:. West Foreland F o r m  t i o n  

Conglomerate, g ray ,  pebble  and cobble  ; greenish-gray f r i a b l e  
poor ly  s o r t e d  medium- t o  coarse-grained subangular  t o  

I '  subrounded g ranu la r  very  s i l t y  sands tone  matrix; lower 
c o n t a c t  sharp----------------------------------------..-- 5.8 

14 

Sandstone, mcdium-gray t o  ol ive-gray,  f i n e -  t o  medium-grained, 
i t r  - subangular ,  s i l t y  , very c layey;  some coa r se  and very 

coarse g r a i n s ,  g r anu le s ,  and pebbles-------------------- 0 .7  

1 7  

Sandstone, greenish-gray,  f r i a b l e ,  poor ly  s o r t e d ,  coarse-  t o  very  
I P coa r se  g ra ined ,  subangular  t o  subrounded,  g r a n u l a r ,  s i l t y ;  

probably lenticular------------------------------------- 0.8 

I r 

Conglomerate, similar t o  above; lower c o n t a c t  sharp----------- 5. 
,:I 

Sandstone, medium-gray, p a r t l y  g reen - t i n t ed ,  poor ly  s o r t e d ,  f i n e -  
t o  coarse-grained,  subangu la r ,  very s i l t y ,  very  c layey;  
lower c o n t a c t  sharp------------------------------------. - 0 9 

. . 
I 
I Ben toni te ,  ligh t -purpl ish-gray ; lower c o n t a c t  sharp---------- 0.3 

2 4  , 

i Sands tone ,  greenish-gray , poor ly  s o r t e d  , wdium-grained , sub- 
: I  1 angu la r ,  very  silty, very clayey; many c o a r s e  and very 

i coa r se  g r a i n s  , granu le s ,  and pebbles  .................... 0 . 1  
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, Conglomerate, gray, pebble and cobble; greeni sh-gray f r i a b l e  
poorly sor ted medi um- t o  coarse-grai ned subangul a r  

2 clayey granular very s i  1 ty  sandstone matrix-------------- 23. 

3 Sandstone, greenish-gray, obscurely bedded, f r i a b l e ,  poorly 
sor ted ,  medium-grained, subangul a r ,  clayey, very s i  1 t y ;  

4 s c a t t e r e d  coarse grains and granules; includes in 
I middle a 1 - f t .  bed of cobble conglomerate; un i t  

5 probably 1 , a n t i  cul ar---------------------------- ---- 3. 

Conglomerate, gray, pebble and cobble; ye l l  owish-gray t o  
greenish-gray par t ly  i ron-s tained rnos t l y  poorly in-  

7 durated par t ly  zeol i te-cemented poorly sor ted medium- 
t o  coarse-grained subangul a r  clayey granular very s i  1 ty  

Y sandstone matrix; many cobbles as much as 0 .5  f t .  
long; no boulders seen; poorly exposed in  upper 50 
ft-; lower contact sharp--------------------------------- 58. 

Sandstone, medium-gray t o  1 i ght-01 ive-gray, par t ly  i ron- 
s ta ined ,  obscurely bedded, very f i ne  t o  medium- 
gra ined, subangular, clayey, s i l t y ,  par t ly  con- 
glomeratic (pebbly a t  6-10 f t .  above base) ;  sca t te red  
coarse and very coarse grains;  includes a t  about 2 f t .  
above base a 0 .1-f t .  bed o r  lense of light-brown clay- 
s tone;  a t  about 10 ft. above base a 0 .5 - f t .  bed o r  
lense of l i  ght-01 ive-gray sandy s i  1 ts tone (1  3P-18)* 
w i t h  abundant carbonaceous plant  fragments; uni t  
poorly exposed; lower contact  obscure-------------------- 14. 

Conglomerate, gray, pebble and cobble; ye1 lowish-gray t o  
t l igh t -o l i  ve-gray s l i g h t l y  i ron-stained mostly poorly 

indurated zeol i te-cemented poorly sor ted  medi um- to  
coarse-grai ned subangular clayey par t ly  granular very 
s i l t y  sandstone matrix; few or no boulders; may include 
t h in  beds or  lenses of sandstone; mostly covered by 
loose sand and gravel------------------------------------ 198. 

Conglomerate, gray, pebble and cobble; 1 i ght-gray t o  1 i ght- 
o l i  ve-gray nios t l y  poorly indurated poorly sor ted 
medi um- t o  coarse-grai ned subangul a r  clayey granul a r  
very s i l t y  sandstone matrix with 1 ight-gray t o  pink- 
ish-gray encrusting zeo l i t e  cement in  par t ;  few 
rounded boulders ; mostly covered as above---------------- 1 50. 
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Conglomerate, gray, pebble and cobble; gray to  l igh t -  
01 i ve-gray parti  a1 ly i ron-s t a i  ned mostly poorly in- 

:> durated zeo l i t e (? )  cemented poorly sorted coarse- 
t o  very coarse grained subangul a r  clayey granular 

3 pebbly very s i l t y  sandstone matrix; few rounded 
I boul ders ; abundant encrusti ng zeol i t e  ( s  t i  1 b i t e )  

4 l  cement and locally much ca lc i t e  cement about 100 
ft. above base; deeply weathered i n  par t ;  mostly 

5~ crystal-f i  1 led vugs near top; covered as above----------- 180. 

I' Conglowrate, s imilar  to  above; few rounded boulders in 
I 
I upper 20 f t .  becoming more common downward; mostly 

7 ,  poorly exposed except fo r  basal part--------------------- 100. 

': Sandstone, brownish-gray, i ron-stai ned, hackly-weathering, 
hard, well indurated, fine- t o  medium-grained, very 
clayey; scat tered coarse grains; some s l  ickensides------- 1. 

Conglomerate, gray, pebb 1 e and cobble; very crudely bedded 
in part; numerous rounded boulders; coarse sand 
matrix; weathers to steep hi 11 s i  de------------------------ 50. 

Sandstone, brownish-gray , hard, we1 1 indurated, fine- t o  
medium-grained, very clayey, very s i l t y ;  scattered 
coarse and very coarse grains---------------------------- 1 .  

Conglomerate, s imilar  t o  above; includes a t  about 45 and 
70 f t .  above base lenses of brownish-gray medium- to  
coarse-grained sandstone about 0 .5  ft. thick; a t  about 
80 and 115 ft.above base, lenses 1 ft. and 0.3 ft. 
thick, respectively, of l i  ght-brownish-gray to  1 i g h t -  
01 i ve-gray partly i ron-s t a i  ned moderately to poorly 
indurated medium- t o  coarse-grai ned subangul a r  pebbly 
clayey very s i l t y  sandstone; weathers to  steep h i l l -  
side----------------------------------------------------- 1 70. 

L '  

Sandstone ( l en t i cu la r ) ,  brownish-gray, hard, well in- 
durated, medi um- to  coarse-grai ned, subangul a r ,  clayey , 
very s i l t y ;  scat tered very coarse sand grains and 
granules ; i ncl udes sandy s i  1 t s  tone (1 3P-5) * about 
0.1 f t .  thick a t  top------------------------------------- 0.5 

0 
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1 Conglomerate, gray, pebble and cobble; very crudely bedded 
i n  pa r t ;  numerous rounded boulders as much as 3 f t .  

2 1 ong; medi urn-brownish-gray i ron-stained poorly in- 
durated poorly sor ted medi urn- t o  coarse-grai ned 

3 subangul a r  granular pebbly very s i  1 ty  sands tone 
I 

I matrix w i t h  i n t e r s t i  t i  al medi urn-brown waxy clay and 
4 I l i t t l e  encrusting zeol i t e  cement; includes c las  ts of 

coarse-gra ined g r an i t i c  rocks (general ly  weathered), 
5 fine- t o  medium-grained metamorphic rocks (several  

colors  and tex tures )  , and v o l  cani c rocks ; 0 . 5 - f t .  
h lense of l i ght-yellowish-brown l i g h t l y  i ron-stai ned 

moderately i ndurated coarse-grai ned subangul a r  clayey 
7 very s i l t y  sandstone about 190 f t ,  above base; 

weathers t o  very s t eep  hillside--------------------------- 210. 
8 

Conglomerate, simi 1 a r  t o  above; very cl ayey sandstone 
1 rnatri x; deeply weathered; poorly exposed; matrix 

i n  basal 2 f t .  mottled and streaked medium gray, 
l i g h t  o l ive  gray, and brown and resembles f a u l t  
gouge to  some extent ;  lower contact  sharp---------------- 20. 

Unconformi t y  

Jurass ic  and (or)  Cretaceous rocks 

Metamorphic rock, greenish-gray, reddish-brown, purplish- 
gray ( i n  pa r t  a t  top) ; upper 2 f t .  deeply weathered; 
includes a t  top 0 .05-f t .  bed of brown weathered 
clay;  underlying rocks not studied----------------------- lo.+ 



Measured sect ion 14 

Location: Gully and hi1 l s i d e  exposures, south of big bend in Capps 
Glacier ,  i n  southern par t  'of SW 1/4 N E  1/4 and generally along the  
ea s t  l i n e  of N E  114 NW 1/4 SE 1/4 sec.  2 2 ,  T .  14 N . ,  R .  15 W . ,  
Tyonek B-6 quadrangle. This locat ion i s  approximately the  same as 
l oca l i t y  57 of Barnes (1966, pl .  1 ) .  

Feet 

Pleistocene gravel and boul ders , s l  umpy; not studied;  base 
approximately marked by pronounced change i n  h i  1 l s i  de 
s lope 

Unconformi ty 

Ter t iary  rocks -- Kenai Group, Tyonek Formation 

S i l t s t one  (14P-72)*, ye1 lowish-gray to  1 ight-ol i  ve-gray, 
hackly- t o  poor pl aty-weatheri ng , obscurely bedded, 
very clayey, tuffaceous ; few carbonaceous plant  frag- 
ments; may be a t u f f ;  lower contact  sharp---------------- 3.2t 

Conglomerate, gray, pebble; few cobbl es; l i  ght-ye1 lowish- 
brown i ron-stained f r i a b l e  poorly sor ted medi urn- t o  
coarse-grained subangular clayey very s i  1 ty sandstone 
matrix pr incipal ly  made u p  of very 1 ight-gray and c l ea r  
grains of quartz and fe ldspar ;  includes a t  23 f t .  above 
base a l e n t i c u l a r  bed of coarse-grained sandstone 
( s imi l a r  to  the  matrix sandstone) about 1 .5  ft. th ick 
and s imi l a r  lenses of sandstone about 0.5 f t .  thick a t  
30, 40,  45, and 70 ft. above base; un i t  forms very 
s t eep  rounded slopes;  basal pa r t  of u n i t  i n te r f ingers  
wit- underlying rocks------------------------------------ 84. 

Sandstone, medi urn-1 ight-gray t o  pal e-ye1 lowish-brown, 
i ron-stained, f r i a b l e ,  very poorly sor ted ,  coarse- 
grained, subangular, clayey, very s i l t y ;  sca t te red  
small pebbles ; i ncl udes 2 1 enses of pebble conglomerate, 
each about 1 f t .  th ick ,  a t  2.5 and 0 .3  ft. below top; 
lower contact  sharp----------------.---------------------- 8.5 

Volcanic ash,  01 i ve-gray to  1 ight-bl uish-gray, hackly- 
weathering and sandy in lower 0.3 f t . ,  weathered; 
hard and dark bluish gray i n  basal 0.1 f t . ;  includes 
small white spherical  grains in  lower 0 .3  f t . ;  p l a s t i c  
i n  upper p a r t ;  0 .1-f t .  bed of 1 ight-brownish-ye1 low 
clay a t  top; lower contact  sharp------------------------- 1.5 
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Sandstone, l i g h t -  t o  medi um-01 i ve-gray, f r i a b l e  ( l o w e r  
p a r t ) ,  medium-grained g rad ing  upward t o  very  f i n e  t o  
f i n e - g r a i  ned, subangul a r ,  c layey ,  very  s i  1 ty; upper 1 
ft. grades t o  hack ly -weather i  ng 1 oca l  l y  1 edge-formi ng 
s i  1 t s t one ;  i n c l  udes a t  t o p  0 . 0 5 - f t .  bed of  carbonaceous 
s i l  t s t o n e  (14P-68)* w i t h  some coa l  f i l m s ;  l owe r  c o n t a c t  
sharp---------------------------------------------------- 5.9 

Sandstone, o l i ve -g ray ,  f r i a b l e ,  p o o r l y  so r t ed ,  rnedium- 
gra ined,  p a r t l y  coarse-gra i  ned, p a r t l y  cong lomera t i c  
(pebb le  and g ranu le )  , subangul a r ,  ve ry  c layey ,  ve ry  
s i l t y ;  much g ray ish-g reen  i n t e r s t i t i a l  c l a y ;  i n c l u d e s  
2 beds o f  pebble conglomerate, each about 0 .5  ft. 
t h i c k ,  near  base and top;  l owe r  c o n t a c t  sharp------------  5 

S i  1 t s tone ,  o l i  ve-gray, hack l y -  t o  poor  conchoida l  -weather- 
i n g ,  ve ry  f i n e l y  sandy, very  c layey;  i nc l udes  i n  m idd le  
a 0 . 5 - f t .  bed o f  1 i ght-01 i ve-gray f r i a b l e  medium-grained 
si 1 ty sands tone w i  t h  g ray ish-g reen  i n t e r s  t i  ti a1 c l  ay; 
p o s s i b l y  t u f f aceous ;  lower  c o n t a c t  sharp-----------------  1.3 

Conglomerate and i nterbedded sandstone; congl  ornerate, medi um- 
1 i ght-gray-weather i  ng, p a r t l y  i ron-s t a i  ned, pebble; some 
cobbles; forms beds as much as 5 ft. t h i c k ;  sandstone, 
moderate-01 i ve-brown, mos t l y  obscure ly  bedded, p a r t l y  
cross-bedded, f r i a b l e ,  r e d i  urn- t o  coarse-g ra i  ned, sub- 
angu la r ,  mos t l y  conglomerat ic ,  s i  1 ty; much dusky- 
ye1 low-weather i  ng c l  ay; sandstone forms beds general  l y  
1-3 ft. t h i c k ,  makes up about o n e - t h i r d  o f  u n i t ,  and 
i n t e r f i n g e r s  w i  t h  conglomerate; u n i t  weathered and 
p o o r l y  exposed; lower  c o n t a c t  sharp----------------------  58.5 

Vo lcan ic  ash, li ght-brownish-gray , hack ly -weather i  ng; 
s c a t t e r e d  sand g ra ins  and sma l l  pebbles; l o c a l l y  c u t  
o u t  by o v e r l y i n g  u n i t ;  l o w e r  c o n t a c t  sharp---------------  1. 

:- ,  Conglomerate, p robab ly  medium-li  ght -gray,  ms t l y  i ron- 
s ta i ned ,  pebble; few cobbles; f r i a b l e  medi um-1 i ght -  
gray p o o r l y  s o r t e d  medi urn- t o  coarse-g ra i  ned subangul a r  
g ranu la r  s i l t y  c layey  sandstone ma t r i x ;  i nc l udes  a t  0 .2  
ft. below t o p  a 0 . 7 - f t .  bed o f  medium- l ight -gray f r i a b l e  
medi urn-grai ned sands tone; deeply  weathered and p o o r l y  
exposed-------------------------------------------------- 23. 

Sandstone, dus ky-ye1 low, i r o n - s t a i  ned, f r i a b l e ,  f i n e -  t o  
medium-grained, subangular,  c layey ,  ve ry  s i  1 ty; becomes 
f i n e r  upward; p robab ly  1 e n t i  cu l  a r ;  1 ower c o n t a c t  
sharp---------------------------------------------------- 1.6 
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Conglomerate, pebble and cobble; l ight-gray f r i a b l e  poorly 
sor ted medium- t o  coarse-grai ned subangul a r  granul a r  
cl ayey si 1 t y  sands tone matri x; poorly exposed; 1 ower 
contact  sharp-------------------------------------------- 28. 

Congl omerate and some interbedded sands tone; congl omerate, 
simi 1 a r  t o  above; much 1 i gh t- t o  medi urn-1 i gh t-gray 
f r i a b l e  poorly sor ted medi um- t o  coarse-grai ned sub- 
angul a r  granular clayey s i  1 ty  sandstone matrix; 
sandstone, 1 i gh t- to  medi um-gray , f r i  abl e ,  medi urn- 
t o  coarse-grained, subangul a r ;  forms beds 0.5-0.7 
ft, thick a t  base, middle, and top of uni t ;  upper bed 
medi urn-grai ned and fa i  r l y  we1 1 sor ted;  uni t 1 ocal ly  
includes near base a 0 .5 - f t ,  lense of medium-gray iron- 
s ta ined very f ine  grai ned cl ayey sands tone; 1 ower 
contact  sharp-------------------------------------------- 5.4 

Conglomerate, pebble and cobble; 1 i ght-01 ive-brown f r i a b l e  
poorly sor ted medi um- t o  coarse-grai ned subangul a r  
clayey granul a r  s i  1 ty sandstone matri x; poorly exposed; 
lower contact  sharp-------------------------------------- 40. 

Sandstone, 01 i ve-gray , 01 i ve-green, and 01 ive-brown, ob- 
scurely bedded, f r i a b l e ,  poorly sor ted ,  mostly medi um- 
t o  coarse-grai ned, subangular, granular,  s i  1 t y ,  clayey; 
par t ly  f ine-  to medium-grained i n  middle; many coarse 
grains and granules of dark-gray platy rock fragments; 
abundant medi um-sand-sized c l ea r  vitreous crysta l  
fragments of sodi c p1 agi ocl ase -- probably ol i gocl ase---- 18.5 

I .  Sandstone, l i ght-01 ive-gray, obscurely bedded, f r i a b l e ,  
poorly sor ted ,  coarse-grai ned ( 1  ower par t )  gradi ng 
upward to  f ine- to  medium-grained (upper 2 f t . )  , 
subangular, granular, s i  1 ty , very cl ayey; many 
very coarse grains and some granules i n  lower par t ;  
includes a t  2 ft. above base a 0 .3-f t .  lense of bluish- 
green medi urn- t o  very coarse grained sandstone with 
abundant rounded b l  ack rock fragments ; abundant crys ta l  
fragments of plagiocl ase as above; upper 1 f t .  o f  uni t  
tuffaceous and poor platy bedded; lower contact  sharp---- 6.7 



, Tuff and in te r lens ing  sandstone and s i l  t s tone ;  t u f f ,  l i gh t -  
ye1 lowish-gray t o  l i  ght-yell owish-brown, mostly platy- 

2 weathering, ash, s i l t y ,  sandy, some pumice l a p i l l i ;  
sandstone, 01 i ve-gray, f r i a b l e ,  medi urn- t o  coarse- 

< grained, tuffaceous; forms lenses as much as 3.8 f t .  
thick i n  lower two-thirds of un i t ;  s i  1 t s tone ,  ye1 lowish- 

4 gray, 1 ight-gray-weatheri ng, probably pl aty-bedded, 
tuffaceous; present i n  mi nor amount i n  upper ha l f ;  

5 - u n i t  f a i r l y  good c l i f f  former loca l ly ;  lower contact  
sharp------------------------------------------------------ 13.5 

h t 

Sandstone, md i  um-gray, 01 i ve-gray , and greenish-gray , 
7 mostly hackly-weatheri ng, obscurely bedded, mostly 

very f i n e  grained and very clayey, par t ly  f ine-  t o  
P medi um-grai ned and f r i a b l e ,  subangul a r ,  tuffaceous ; 

near middle includes rounded pebbles a t  base of 0.4- 
f t .  bed of f r i a b l e  medium-grained sandstone; upper 0.4 
f t .  hard ledge former; abundant carbonaceous plant  
fragments and coal s t r i nge r s  a t  0 . 2  f t .  below top-------- 6 .4  

Conglomerate, pebble and cobbl e ; medi urn-greenish-gray f r i  able 
poorly sor ted medi uni- t o  coarse-grained subangul ar clayey 
s i l t y  sandstone matrix; includes a t  6 f t .  above base 1- 
ft. bed o r  lense of medium-gray par t ly  i ron-stained 
f r i a b l e  medium- to  coarse-grained clayey s i  1 ty  sand- 
s tone;  lower contact  sharp--------------------------+---- 17.4 

Sandstone, 01 i ve-gray t o  medi urn-gray , par t ly  1 i ght-ye1 l ow ish-  
brown, hackly-weathering (upper  p a r t ) ,  f r i a b l e  ( lower 
h a l f ) ,  poorly sor ted ,  medium- t o  very coarse grained 
(lower t h i  rd) , mostly f ine- t o  medium-grained ( r e -  
mai nder) ; very clayey in  upper par t ;  lower 1 .5  f t .  
includes pebble-cobbl e conglomerate 1 enses as much 
as 0 .3  ft. th ick;  th in  beds of sandy s i l t s t o n e  i n  
uoaer 2 . 3  f t . ;  a t   to^ 0 .1 - f t .  bed of medium- t o  dark- grey si 1 t s  tone (14P-j4) * wi t h  abundant carbonaceous 
p lan t  fragments; lower contact  sharp--------------------- 4.5 

Conglomerate, pebble and cobble; 1 i ght-01 ive-gray f r i a b l e  
medi um- t o  coarse-grained subangul a r  granular clayey 
s i  1 ty sands tone matrix; lower contact sharp-------------- 20.5 

Sandstone, 1 i ght-01 i ve-gray, obscure pl aty-bedded, mostly 
ver f i ne  grained, par t ly  fine-grained ( i n  upper 1 
ft. f , very s i  1 t y ,  clayey; sca t te red  very coarse sand 
grains ;  numerous carbonaceous plant  fragments on 
bedding; pi riches out 1 atera1 ly--------------------------- 2.6 
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a 
1 Conglomerate, pebble and cobble (lower ha l f )  t o  mainly 

I pebble; pale-ye1 lowish-brown par t ly  i ron-stained 
I f r i a b l e  poorly sor ted  f ine-  t o  very coarse grained 

2 4 subangul a r  clayey granular very s i l  ty sandstone rnatri x 
3 1 

(color  princi pa1 ly  the  r e s u l t  of abundant 1 i ght-brown 
i n t e r s t i t i a l  s i  1 t and clay) ; no bedding seen in lower 

4 1 h a l f ; u p p e r h a l f i n c l u d e s f e w 0 . 5 - 1 . - f t . b e d s ( p r o b a b l y  

I 1 en t i  cul a r )  of medi urn- t o  coarse-grai ned congl ornerati c 
sandstone; u n i t  i n te r f ingers  wi t h  underlyi ng rocks------- 15. 

5 I 

' ~ i l  t s tone  (14P-50 -- lower 3 f t . ) * ,  1 ight-olive-gray t o  1 01 ive-gray , hackly-weathering, obscurely bedded, sandy, 
very tuffaceous; carbonaceous p lan t  fragments abundant 
i n  pa r t ;  includes a t  base 0 .7 - f t .  bed of medium-gray 

I 
very f i n e  t o  f ine-grai  ned s i  1 ty clayey tuffaceous 
sandstone; a t  1.1 f t .  below top a 0 .5-f t .  bed o f  

9 brownish-yellow s i  1 ty  t u f f ;  lower contact  sharp---------- 10.2 

,,, Sandstone, medium-gray, i ron-stained, f r i a b l e ,  medi urn- t o  
coarse-grai ned, clayey, very s i  1 t y ,  tuffaceous ; numerous 

. - 
! I  very coarse grains--------------------------------------- 0.5 

Tuff, medi urn-gray, brownish-yellow, and brownish-gray, 
s o f t ,  p l a s t i c ,  very th in  bedded, sandy; includes 
carbonaceous sha le  s t r i nge r s  and several  coal s t r i nge r s  
as much as 0.05 f t ,  th ick;  lower contact  sharp----------- 0.8 

Sandstone, medium-li ght-gray t o ,  l i  ght-01 ive-gray, hard, 
I _ medi urn-grai ned grading t o  very f i n e  grained (upper 

1 f t . )  , subangular, clayey, very s i  1 t y ;  sca t te red  
I I granules i n  lower par t ;  carbonaceous f i  lms in  upper 

1 ft,---------------------------------------------------- 1.4 
: 

Volcanic ash,  l i  ght-brownish-yellow, soft--------------------- 0.4 
15 

Sandstone, medi um-gray t o  01 i ve-gray , hackly-weatheri ng 
I _  (lower 1.3 ft.), obscurely bedded, s o f t  and f r i a b l e  

(upper 0.6 f t . ) ,  very f i n e  grained, subangular, clayey, 
very si 1 ty ;  1 ower contact f a i  r l y  sharp------------------- 3.1 

: T u f f ,  1 i ght-brown, hackly-weatheri ng, obscurely bedded, 
s o f t ,  sandy, ash; lower contact  sharp------------------- 0.8 

> ,  t 
& .  

a . [ - - -  

*Palynol ogi cal s amp1 e 



I Sandstone, 01 i ve-gray t o  greenish-gray, poor pl aty-weather- 
ing and hard (upper h a l f ) ,  obscurely bedded, f r i a b l e  

2 
I 

(lower h a l f ) ,  very f i n e  grained, clayey, very s i l t y ;  
includes a t  base 0 .5 - f t .  bed of hackly-weatheri n g  sandy 

3 tuffaceous s i l t s t o n e ;  a t  0 .9  f t .  above base a 0 .4 - f t .  
bed of i ron-s tained small-pebble conglomrate with 

4 ' medium-grai ned sandstone matrix; 1 ower contact  sharp----- 3 . 3  
I 

5 -  Conglow r a t e ,  l i ght-01 i ve-gray t o  greenish-gray, iron- 
I s ta ined (basal pa r t )  , pebble and cobble; greenish- 

6 ,  
I 

gray f r i a b l e  poorly sor ted  medium- t o  coarse-grained 
I subangul a r  clayey very s i  1 ty  sandstone matrix wi t h  

7 many dark rock fragment granul es; 1 ocal  l y  includes 
a t  about 0 .2  f t .  above base a 0 .5 - f t .  lense of s i l t y  

B sandstone and sandy s i l t s t o n e ;  lower contact  sharp---- 

" Sandstone, olive-gray , obscurely bedded, f r i  abl e, coarse- 
t o  very coarse grained, very s i l t y ;  includes i n  upper 
8 ft. abundant granules and small pebbles o f  devi t r i  - 
fied t u f f  and pumice; abundant black rock fragment 
granules; lower contact  sharp---------------------------- 10. 

S i  l t s t one ,  01 ive-gray, hackly-weatheri ng, very clayey, 
tuffaceous( ?)  , sandy; many dark-gray sand grai ns; 
lower contact sharp-------------------------------------- 0.6 

Sandstone, 1 i ght-01 ive-gray t o  1 i ght-01 i ve-brown (greenish 
color  due t o  moderate-01 i ve 1 nters  t i  t i  a1 c1 ay and s i  1 t) , 
poor platy- t o  hackly-weathering ( 1 ower ha1 f) , f r i a b l e  
(upper ha1 f) , medi urn-grai ned, subangul a r ,  clayey, very 

I , si 1 ty ;  abundant dark-gray rock fragments ; includes 
0.1- f t .  lense of bluish-gray clay about 4 f t .  above 
base (probably weathered vol cani c ash) ------------------- 6.2 

Note: The rocks described above form a generally s teep  
h i l l s i d e  along the ea s t  l i n e  of NE 114 NW 1/4 SE 1/4 

, .  sec. 22 and l i e  above a thick sequence of dominantly 
brown cl iff-forming conglomerate and sandstone. The 
remainder of the  sec t ion  i s  i n  t h e  large  gully i n  t h e  
southern half  of SW 114 N E  114 sec. 22.  

S i l t s t one ,  pale-ye1 lowish-brown, hackly-weathering, ob- 
scurely bedded, very sandy, tuffaceous ; sca t te red  
granules; lower contact  sharp;  this u n i t  used as a 
marker bed t o  connect sect ion d e s c r i b ~ d  above, 
where i t  i s  1 f t .  th ick ,  w i t h  t h a t  described below; 
local l y  over1 ain by s l  umpy Pleistocene strata-------- 



0 
I 

Congl omerate, rnedi urn-brown-weathe ri n g ,  obscurely cross- 
bedded, granule and small -pebble; medi um-brown f r i ab le  

2 clayey sandy matrix wi t h  abundant dark-gray rock frag- 
mnts; grades upward into ,very coarse grained very 

3 s i l t y  sandstone in upper 3 f t .  ; lower contact sharp------ 18.5 

Sandstone, rnedi urn-brown-weathering, 1 ocal ly c l i f f -  o r  ledge- 
formi ng ,  partly s l  abby-weatheri ng ,  obscurely bedded, 

5 
poorly i ndurated, poorly sorted,  coarse- to  very coarse 
grained, cl ayey, very s i  l ty  t o  tuffaceous; rnos t l y  dark- 

6 gray rock fragments ; few rounded pebbles , cobbles , and 
one boulder i n  lower par t ;  abundant granules about 18 

7 ft. above base; includes 0.3-ft .  bed of pebbly sand- 
stone about 2 f t .  below top and scattered pebbles 

@ above; commonly form massi ve rounded s teep slopes; 
lower contact sharp-------------------------------------- 29. 

0 

Sandstone and i nterbedded s i  1 t s  tone; sands tone, medi urn- 
brown, ye1 lowish-brown-weathering, obscurely bedded, 
medium- t o  coarse-grai ned, subangul a r ,  very s i l t y ,  
t u f  faceous ; some granul es ; i ncl udes devi t r i  f i  ed 
pumice fragments ; s i  l tstone, medi urn-brown, yellowish- 
brown-weatheri n g ,  medi urn t o  coarsely sandy, tuffaceous ; 
some granules; i ncl udes devi t r i f i  ed pumice fragments; 
u n i t  1 ocal ly i ncl udes 1 arge carbonaceous wood frag- 
ments about 1 ft. below t o p ;  uni t  includes scattered 
pigeonite(?) crystals ;  lower contact sharp--------------- 5 .4  

brownish-gray, hackly-weathering, 
sandy, probably tuffaceous ; few 

. . small carbonaceous plant fragments ; 1 ower contact 
~harp---------------------------------------------------- 0.6 

Sandstone, l i  ght-brownish-gray, partly laminated to platy- 
bedded, fai  r ly  hard, t i  g h t ,  f ine- to  medi urn-grained, 
si 1 t y  , tuffaceous ; includes small devi t r i  f i  ed punii ce 
fragments; lower contact sharp--------------------------- 0.6 

*Palynol o g i  cal s amp1 e 



I Conglomerate and interbedded sands tone; congl omerate, 
brownish-gray, pebble and cobble; brownish-gray 

7 poorly sor ted medium- to coarse-grained subangul a r  
granular very s i  1 ty  tuffaceous sandstone matrix with 

3 some encrusti  ng zeo l i t e  cement; black i r i  descent 
manganese oxide(?) coating on some pebbles and 

4 cobbles; f ew  p i  geoni t e ( ? )  c ry s t a l s ;  sandstone, 
brownish-gray , poor s 1 abby-weatheri ng, cross- 

5 bedded, poorly sor ted ,  coarse-grained, subangular, 
pebbly, si 1 ty ,  clayey, tuffaceous ; few cobbles; 

b abundant gray rock fragments; few devi t r i  f i  ed pumi ce 
fragments; forms beds as much as 5 f t .  thick (many 

7 vary t o  sandy tuffaceous s i  1 tstone) ; i n te r f i  ngers 
w i t h  conglomerate; poor c l  i f f  former--------------------- 17.5 

Y 

Conglomerate, as above; c l i f f  former; 1 ower contact  
sharp---------------------------------------------------- 20. 

Sands tone,  01 i ve-gray , par t ly  pl aty- t o  very thi  n bedded, 
par t ly  f r i a b l e ,  medi um- t o  coarse-grai ned, sub- 
rounded t o  subangul a r ,  very s i  1 t y ,  clayey, tuffaceous(?)  ; 
many dark-gray rock fragments i n  p a r t ;  includes a t  5 
f t .  above base a 0 . 2 - f t .  l en t i cu l a r  bed of medium- 
dark-gray s i l t s t o n e ;  a t  6 f t .  above base a 0 .5 - f t .  
lense  of pebble-cobble conglomerate with few hard 
t u f f  cl as t s  ; lower contact sharp------------------------- 7.8 

Sandstone, ye1 lowish-gray, fine-grai,ned , very s i  1 t y ,  clayey, 
tuffaceous ; many devi t r i  f i ed  t u f f  grains mostly of very 
coarse sand s i z e ;  lower contact  gradational -------------- 1.3 

. I: 

S i l  t s tone ,  yellowish-gray, chunky- t o  poor platy-weathering, 
poor platy-bedded, tuffaceous;  sandy in upper par t ;  
includes many courses, as much as 0 . 4  f t .  th ick of 
devi tri f i  ed t u f f  granules and small pebbles; local  ly 
poor c l i f f  former; lower contact  probably 
gradat i~n~l--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  7.5 

S i l  t s tone ,  01 i ve-gray, obscurely bedded; some small 
yellowish-gray t u f f  pebbles in  upper 0 . 2  ft.; few 
carbonaceous plant  fragnlents; lower contact  sharp-------- 2.4 



1 Sandstone, l i  ght-gray, mostly obscurely bedded, poor 1 ami- 
nated t o  platy-bedded (lower 1 f t . ) ,  hard, very f i n e  
grained, very s i l t y ,  t u f f aceom(? ) ;  some f ine-  t o  
medi um-grai ned 1 enses i n  basal 0 .2  f t .  ; abundant carbo- 

3 naceous pl ant  fragments, randomly oriented i n pa r t ,  
mostly a t  2-3 f t .  above base and in upper 0 .5  f t .  ; 

4 lower contact  sharp---------------------------------------- 6 .4  

Sandstone, grayish-orange, obscurely bedded, f r i a b l e ,  
medi urn- t o  coarse-grained, subangular, very s i  1 t y ,  

F tuffaceous; includes a t  base 1 . 2 - f t .  bed of pebble- 
cobble conglomerate and s imi l a r  bed 0.7 f t .  thick 

7 about 1 f t .  below top; many granules in upper 
0.5 f t . ;  lower contact  sharp----------------------------- 3 

S i l  t s tone and bentonite;  s i l  t s tone,  rnedi urn-li ght-gray 
t o  01 i ve-gray, obscurely bedded, very cl  ayey , 
bentoni t i c ;  few carbonaceous pl ant  fragments; 
bentonite,  l ight-bluish-gray,  si  1 ty ;  un i t  in-  
cl udes near mi ddl e a 0 .2 - f t  . bed of medi urn-1 i gh t-gray 
very f i n e  grained sandstone with sca t te red  t u f f  
c l a s t s  and a 0 .5 - f t .  bed of s o f t  very f i n e  grained 
clayey sandstone a t  top; 1 ower contact gradational ------- 2 

Sandstone, medi um-1 ight-gray t o  ye1 lowi sh-brown, i ron- 
s ta ined ,  obscurely bedded, f i  ne-grained (lower ha1 f )  
t o  very f i ne  grained, clayey, very s i  1 t y ,  tuffaceous; 
many yellowish-gray devi t r i  f i ed  t u f f  fragments; in- 
cludes a t  about 0.5 f t .  below t o p  a 0 .3 - f t .  bed of 
medium-gray s i  1 t s tone  with randomly oriented carbo- 
naceous plant  fragments; lower contact  sharp------------- 2 . 3  

Conglomerate, manganese oxide(?)  stained, pebble and cobble; 
1 ight-oli  ve-gray t o  ye1 lowish-gray f r i a b l e  poorly 
sor ted  f ine-  t o  coarse-grai ned subangular very s i  1 ty 
tuffaceous sandstone matrix with common dark-gray 
rock fragments; sca t te red  boulders a t  base; s i z e  o f  
cobbles generally decreases upward; includes 1 enses 
o f  brown medium- t o  coarse-grained sandstone as much 
as 0 .5  ft. thick;  u n i t  local ly  th ins  t o  about 6 ft,; 
lower contact sharp and undulatory----------------------- 20.5 



T u f f  and interbedded sandstone and s i  1 ts tone (mostly not 
closely examined) ; blocky- t o  platy-weathering, c l  i f f -  

2 forming, platy- t o  very th in  bedded, par t ly  laminated, 
closely jointed;  carbonaceous f i  lms and plant  frag- 

3 ments; t u f f ,  yellowish-brown, hard, very f i n e  grained, 
we1 1 indurated,  pa r t ly  granular, par t ly  sandy; devi t r i -  

4 f i e d  t u f f  c l a s t s  i n  p a r t ;  sandstone, very f i ne  t o  f ine-  
grained, hard, very tuffaceous, clayey; devi t r i  f i ed  

5 -- t u f f  fragments; s i l t s t o n e ,  medium-light-gray t o  
ye1 lowish-gray, hard, very tuffaceous , s1  igh t ly  sandy; 

6 basal 0 .2-f t ,  s i  l t s t o n e  includes accretionary 1 api 11 i ; 
lower contact  sharp-------------------------------------- 10.5 

f '  

? 
Shale (14P-25)*, 01 ive-gray-weathering, obscurely bedded, 

very si 1 t y ,  tuffaceous(?) ; many carbonaceous plant  
fragments ; lower contact fa i  r l y  sharp-------------------- 0.6 

Sandstone, 01 i ve-gray , orange-gray-weatheri ng, poor bl ocky- 
weathering, i r r egu l a r  1 ami nated to pl  aty-bedded, mostly 
hard, coarse-grai ned (base) grading upward t o  f ine-  
grained ( t o p ) ,  subangul a r ,  clayey, very s i  1 ty ,  
tuffaceous; many coaly s t r i nge r s  and fragments near 
base and top; i ncl udes sca t te red  devi t r i f  ied t u f f  
fragments as much as 0.1 f t .  long in  upper par t ;  
lower contact  sharp-------------------------------------- 4 . 7  

Conglomerate, obscurely bedded, rounded pebble and 
cobble; ye1 lowish-gray par t ly  i ron-stained mostly 
f r i a b l e  poorly sor ted  medium- t o  coarse-grained sub- 
angular granular very s i  1 ty tuffaceous sands tone 
matrix with abundant dark rock fragments; loca l ly  
includes near middle lenses ,  as much as 2 f t .  th ick ,  

I o f  i ron-stai ned cross-bedded sandstone (beds convex 
upward); lower contact  mostly sharp and f a i r l y  even; 
u n i t  local ly i n te r f i  ngers with underlying rocks---------- 20.5 

Sandstone, ye1 1 owish-gray t o  1 i ght-01 ive-gray, poor c l i f f -  
forming, platy- t o  very th in  bedded, par t ly  cross- 
bedded, medi urn- t o  very coarse grained, mostly con- 
gl omera t i  c ,  tuffaceous ; common devi t r i  f i  ed purni ce frag- 
ments; abundant granules and small pebbles i n  large  
par t ;  sca t te red  cobbles about 1 f t .  below top; many 
l en t i cu l a r  beds ; includes tuffaceous(?)  s i  1 t s tone beds 
(simi l a r  t o  below), local ly  as much as 2 f t .  th ick ,  
w i t h  many d e v i t r i f i e d  pumice fragments; many t h i n  beds 
(about 0.2 f t . )  of very tuffaceous sandstone; few small 
carbonaceous plant  fragments i n  1 ower one-thi rd;  1 ower 
contact  gradational-------------------------------------- 6 

*pal ynol ogi cal s amp1 e 



1 Bentonite, 01 ive-gray , chunky-weatheri ng , obscurely bedded, 
f i ne ly  t o  coarsely sandy, ve'ry s i l t y ,  very impure; 

2 lower contact  sharp-----------------..-------------------- 2. 

Tu f f ,  1 i ght-gray, poor ledge-forming, obscurely bedded, 
hard, we1 1 indurated, v i  t r i  c( ?)  ; abundant carbo- 

4 : naceous p lan t  fragments mostly subparal le l  t o  bedding; 
I 

includes a t  base 0 .3 - f t .  bed of very f i n e  t o  f ine-  
5 - grained sandstone with abundant p lant  fragments; 

lower contact  sharp-------------------------------------- 1 .3  
F 

' Sandstone, 1 i ght-01 i ve-gray, obscurely bedded, mostly 
I f r i a b l e ,  coarse-grained, subangul a r ,  very s i l  ty ;  

devi t r i f i e d  t u f f  fragments; includes 0 .1 - f t ,  bed of 
Y granule to  pebble . conglomerate a t  top ;  1 ower con- 

t a c t  f a i r l y  sharp---------------------------------------- 1.4 

Conglomerate, medi um-brown, obscurely bedded, pebble; 
grayish-orange f r i a b l e  poorly sor ted  medi um-grained 
very s i l t y  tuffaceous sandstone matrix; few small 
cobbles; lower contact  sharp----------------------------- 3 .  

Sandstone, grayish-green, 01 i ve-green (upper two-thi rds)  , 
poor s l  abby-weathering, obscurely bedded, f r i a b l e ,  
medi urn- t o  coarse-grai ned, subangul ar;  much grayish- 
green s i  1 t y  cl ay matrix; abundant dark-gray rock 
fragments; several  courses of abundant pebbles ; 
lower contact  gradational-------------------------------- 15. 

Sandstone, medi urn-gray , 1 i ght-brownish-gray-weatheri  ng, poor 
slabby-weathering, obscurely bedded, mostly f r i a b l e ,  poorly 
sor ted,  coarse-grained, subangular, very s i 1  ty ,  tuffaceous; 
abundant very coarse grains;  scat tered granules and 
pebbles; includes a t  base 0 .3 - f t .  bed of pebble con- 
glomerate; several courses of abundant pebbles mostly 
i n  upper pa r t ;  lower contact  sharp----------------------- 6. 

Sandstone, 01 ive-gray, f r i a b l e ,  f ine-grai  ned, subangul a r ,  
pa r t ly  clayey, very s i l  t y ,  tuffaceous(?) ; abundant 
1 ight-ye1 lowish-brown tuff  cl a s t s  o f  coarse sand t o  
pebble s i z e ;  includes near middle a 0.3- f t ,  lense of 
grayish-orange ash t u f f  wi t h  sca t te red  c l ea r  pl agio- 
clase c rys ta l s  ; lower contact  sharp---------------------- 1.9 

Sandstone, medi urn-gray, obscure platy- t o  th i  n-bedded, 
mostly f r i a b l e ,  coarse-grained, subangul ar ,  very s i  1 t y ,  
clayey, tuffaceous(?) ; abundant black rock fragments; 
medium grained i n  2-f t .  zone near middle; lower con- 

a t a c t  f a i r l y  sharp---------------------------------------- 11. 



Conglomerate and some interbedded sandstone and s i  1 t s  tone; 
cli ff-formi ng; conglomerate; brown- t o  ye1 lowish-brown- 
weathering, mostly hard, indurated; tabu1 a r  and sub- 
t abu la r  granules and small pebbles o f  grayish-orange 
devi t r i  f i ed  f ibrous t u f f  i n  poorly sor ted medi um- 
grai ned very s i  1 t y  clayey tuffaceous sands tone matrix; 
si 1 t s tone,  ye1 1 owish-brown, rnos t l y  hard, indurated,  
even-textured, sandy, tuffaceous ; conglomerate makes 
up about three-fourths of uni t; probably i ncl udes 
pe t r i f i ed  logs loca l ly  (no t  seen i n  place) ; lower 
contact  f a i r l y  sharp------------------------------------- 6. 

Sandstone, medi um-brownish-gray, 1i  ght-brownish-gray- 
weathering, obscure pl aty-bedded, mostly f r i a b l e ,  

F. poorly sor ted ,  coarse-grai ned, subangul a r ,  very s i  1 t y ,  
clayey, tuffaceous ( ? )  ; abundant dark-gray rock f rag- 
ments; some very coarse grains of devi t r i  f i  ed pumice 
or ash t u f f ;  lower contact  gradational ------------------- 11 $ 2  

T u f f ,  01 i ve-gray t o  pal e-greenish-gray , obscurely bedded, 
s o f t ,  s i l t y ,  sandy, clayey; probably includes much i n t e r -  
mixed ben ton i te ,  e spec ia l ly  in  lower two-thirds; 
many very coarse sand-si zed cl as t s  of devi t r i f l e d  
pumice; 1 arge carbonaceous wood fragments a t  base 
and about 2 f t .  below top; includes 0 .3 - f t .  bed o f  
bentonite ( s imi l a r  t o  below) about 2 f t .  above base;  
upper 1 f t .  becomes very coarsely sandy; lower con- 
t a c t  f a i r l y  sharp---------------------------------------- 7.8 

Bentoni t e ,  grayish-ye1 low t o  grayish-orange; includes a 
cobble of medi urn-gray pre-Terti ary( ? )  meta-sands tone; 
lower contact sharp-------------------------------------- 0 .8  

Sandstone, yel l  owish-gray, obscurely bedded, rnos t l y  f r i a b l e ,  
poorly sor ted ,  rained (base) grading upward 
t o  very f i ne  grained t o p ) ,  subangular, very s i l t y ,  
cl ayey , tuffaceous(?) ; grayi sh-orange-weatheri ng s i  1 t 
and clay;  many pebbles a t  base; includes granule bed 
about 0.1 f t .  thick near middle; carbonaceous s t r i nge r s  
i n  upper 0 .2  f t . ;  lower contact sharp-------------------- 4.1 

S i l  t s tone ,  01 i ve-gray, hackly-weatheri ng, obscurely bedded, 
clayey; iron-stained and few carbonaceous plant  f r ag -  
ments in  upper 0.4 f t .  (14P-9)*; lower contact  
gradational---------------------------------------------- 5. 

*Pal y no1 ogi cal sarnpl e 



I Sandstone, medium-light-gray, brownish-gray-weathering 
(lower p a r t ) ,  s o f t  and f r i a b l e  (upper p a r t ) ,  even- 

? textured,  very f i n e  grained, s i l t y ;  includes a t  base 
0.1-ft .  l e n t i c u l a r  bed of dark-gray carbonaceous s i  1 t- 

3 stone w i t h  coal s t  r ingers ; 1 ower contact  sharp----------- 5 

. Sandstone, l i  ght-brown-weathering, obscure platy- t o  th in-  
bedded, probably cross-bedded, poorly sor ted ,  coarse- 

5 .  t o  very coarse grained, very s i  1 t y ,  tuffaceous;  
sca t te red  granules; one cobble of olive-gray hackly- 

6 f rac tur ing  s o f t  Ter t i a ry(? )  s i  1 t s tone  near top;  
i n t e r f i  ngers with underlying rocks----------------------- 7.3 

7 

Conglomerate, brown, pebble; abundant cobbles and granules; 
a pale-yellowi sh-brown-weathering poorly sor ted coarse- 

t o  very coarse grained subangul ar very s i  1 ty  sandstone 
matrix; includes lenses and thin  beds of very coarse 
grained sandstone s i m i  1a r  t o  matrix sandstone; lower 
contact  sharp-------------------------------------------- 5.5 

Sandstone, medi um-brown, i ron-stained, f r i a b l e ,  poorly 
sor ted,  Coarse-grained , subangul ar , very . s i  ty ;  1 lower 3 f t .  mostly very coarse rained; inc udes beds 
of pebble conglomerate a t  base q0 $ 2  f t . )  and a t  4 f t .  
above base (0 .5  f t . )  ; l a t t e r  bed includes one cobble 
of dark-gray hackly-weatheri n g  Te r t i a ry ( ? )  s i  1 ts tone; 
u n i t  becomes conglomerati c i n  upper par t  wi t h  lenses 
o f  pebble  conglomerate; lower contact  sharp-------------- 12.3 

, . 

.Sandstone, brown-weatheri ng, i  ron-stai ned, par t ly  i r regu la r  
laminated, even textured,  very f i n e  grained, s i l t y ;  
lower contact  sharp- ---- --------- ----- --------- ----- ----- 2.9 

Sandstone, 1 ight-01 ive-gray, laminated t o  platy-bedded, 
mostly fine-grained, par t ly  very f i n e  grained, very 
s i  1 ty  , cl ayey; some carbonaceous 1 aminae; i ncl udes 4 
beds of f r i a b l e  sandstone as much as  0.4 f t .  th ick ;  
lower contact  f a i r l y  sharp------------------------------- 5.9 

Sandstone, medium-brown, obscurely bedded, f r i  abl e ,  poorly 
sor ted ,  coarse-grai ned, subangul a r ,  very s i  1 ty  , cl ayey , 
tuffaceous(?) ; becomes somewhat f i  ner grained toward 
top; few large carbonaceous wood fragments para l l e l  t o  
bedding; lower contact sharp----------------------------- 3.4 



1 Conglomerate, brown, pebbl e ;  abundant cobbles and granules ; 
moderate-ye1 1 ow-brown-weathering f r i a b l e  poorly sor ted 
coarse-grained subangul a r  .very s i 1 t y  clayey tuffaceous 
sandstone matrix; incl udes beds and 1 enses, as much 
as 0.5 f t .  th ick ,  of cross-bedded very coarse grained 
congl omerati c sands tone; 1 ower ha1 f not exami ned 

h - C - - - - I - - - - - - - - - I - - _ _ - - - - I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  about 41. 

I. T u f f ( ? ) ,  l e n t i  cul a r ,  not exarni ned----------------------- about 0-3. 

6 Lower par t  o f  exposed rocks no t  examined 



1 Measured sect ion 15 

: Location: Hi l l s ide  exposures, .south of toe of Capps Glacier ,  from near 
center  of e a s t  l i n e  SW 1/4 SE 1/4 s ec .  10 generally northward and 

3 eastward t o  SE 1/4 SW 114 NW 1 /4  s ec .  11, T .  14 N,, R. 14 W . ,  
Tyonek B-5 quadrangle. This location includes l oca l i t y  60 of 

A Barnes (1966, pl. 5, f i g .  2 ) .  

5 - Feet 

Ter t i a ry  rocks -- Kenai Group, Tyonek Formation 

: Sandstone, not examined; loca l ly  poor cl iff-formi ng; appears 
s imi l a r  t o  underlying un i t  except conglomerate beds 

F largely  confined t o  about the  lower 15 ft.------ estimated 45. 

% Sandstone, medi um-1 i ght-gray, pa r t ly  i ron-s t a i  ned, obscurely 
bedded, probably par t ly  cross-bedded, f r i  able ,  poorly 
sor ted ,  mostly medi um-grai ned, subangular t o  subrounded; 
common bl ack rock fragments; some coarse-grai ned 
with sca t te red  rounded whi t e  quartz granules ; i ncl udes 
2 - f t .  lense of quartz-rich small -pebbl e conglomerate 
a t  base and many s imi l a r  lenses and beds ( a v e r a g e  
thickness about 0 .5  ft.) of conglomerate in  re- 
mainder; 1 .2 - f t .  bed of f r i a b l e  f ine- t o  medium- 
grained sandstone a t  15.5 f t ,  above base ;  lower 
contact sharp,  undulating, and disconformable------------ 33 .  

Sandstone, medium-li ght-gray, pa r t ly  heavily i ron-stained, 
obscurely bedded, probably par t ly  cross-bedded, 
f r i a b l e ,  mostly medium-grained, subangular to sub- 
rounded; common dark-gray rock fragments; some coarse- 
grained wi t h  sca t te red  granules of dark- t o  medi um- 
gray microcrystal l i n e  s i l  iceous rock and white quar tz ;  
upper 3 f t .  includes lenses of small-pebble conglomerate 
as much as 0.3 ft. th ick;  lower contact  sharp------------ 18. 

Coal, Capps bed (upper bench), mostly pl aty-weatheri ng, 
par t ly  blocky, c l i  ff-formi ng; lower ha1 f appears 
more impure than upper ha l f ;  includes l en t i cu l a r  
part ings of deeply weathered medi urn-gray s i 1 ty  sha le  
a s  much as 0.4 ft. thick a t  2 ,  2.5,  and 4 f t .  above 
base----------------------------------------------------- 12. 



: S i  1 ts tone,  medi urn-gray , p a r t l y  i r o n - s t a i  ned, hackly-  
weathering, obscurely  bedded; many carbonaceous 

1 p l a n t  fragments; some l e a f  impressions i n  p a r t ;  
i nc ludes  a t  2.3 ft. above base a 1 . 6 - f t ,  zone con- 
s i s t i n g  most ly  o f  medium-gray p a r t l y  f r i a b l e  very f i n e  
t o  f i ne -g ra ined  very s i l t y  sandstone; a t  0.2 ft. be- 

d low top  a 0 . 2 - f t ,  bed o f  medium-gray sha le  w i t h  
abundant p l  a n t  fragments ; 0.2-ft . bed o f  dark-b rown 

5 .. carbonaceous s i  l t s t o n e  (15P-46)* a t  top------------------ 4.3 

5 Coal, Capps bed (middle bench), b locky,  c l i f f - f o r m i n g ;  
n o t  examined i n  d e t a i l  b u t  genera l l y  appears more 

I pure than upper bench------------------------------------ 27.6 

,-, S i l t s t o n e ,  medium-dark-gray, obscurely  bedded, s o f t ,  
c layey;  abundant carbonaceous p l a n t  fragments i n  pa r t ;  
p o o r l y  observed------------------------------------------ 8. 

Coal and in terbedded dark-gray t o  b l  ack carbonaceous shal  e; 
deeply weathered; t h i c k e s t  coal (0.5 f t . )  i n  lower 
part-----------------------------------------------------  2. 

Shale, medi urn-dark-gray, obscurely  bedded, s o f t ,  c layey; 
abundant carbonaceous p l a n t  fragments; few very t h i n  
coal  s t r i n g e r s ;  inc ludes 0 . 2 - f t .  bed o f  dark-gray t o  
b lack  carbonaceous sha le  a t  base------------------------- 1 ,5 

Coal, Capps bed ( l ower  bench), f a i r l y  b locky,  c l i f f -  
forming;  inc ludes  a t  1.5 ft. above base a 0 . 7 - f t .  
bed o f  dark-gray very carbonaceous sha le  and rnedium- 
gray shale; a t  2.9 ft. above base a 0 . 5 - f t .  bed o f  
medium-gray shale; a t  5.9 ft. above base 0 . 4 - f t .  bed 
o f  dark-gray carbonaceous sha le  and in terbedded coa l ;  
lower  con tac t  sharp-------------------------------------- 7.7 

S i  1 t s tone  (15P-43 -- upper one- th i  rd ) * ,  medi urn-dark-gray , 
hackly-weather i  ng, obscurely  bedded, sandy t o  c l  ayey; 
abundant carbonaceous p l a n t  fragments; i nc1 udes 0.8- 
ft. bed o f  medium-gray very f i n e  gra ined very s i l t y  
sandstone near middle; lower con tac t  sharp--------------- 1.6 

S i l t s t o n e ,  medium-gray, p a r t l y  i ron-s ta i  ned, hackly-weather- 
ing,  obscurely bedded, c layey t o  finely sandy; carbo- 
naceous p l  a n t  fragments ; i n c l  udes i n 1 ower-mi dd l  e p a r t  
about 0 .3 - f t .  bed o f  p la ty -weather ing  coal and i n t e r -  
bedded carbonaceous shale; bed o f  medi um-gray very f i n e  * grained sandstone about 1 ft. t h i c k  a t  0.4 ft. below top-  5.1 

*Palynologi ca l  sample 

36 



Sandstone, medi um-gray, s o f t ,  f r i a b l e ,  very f i n e  grained, 
subangul a r ,  si 1 ty ;  carbonaceous s t r i nge r s  and films------ 1. 

S i l  t s tone ,  medi urn-gray, pa r t ly  iron-stained,  hackly-weather- 
ing, obscurely bedded; sca t te red  f i n e  angul a r  sand 
grains in lower 1.5 f t .  ; abundant carbonaceous plant  
fragments and leaf  impressions i n  par t ;  includes t h i n  
zones o f  interbedded carbonaceous sha le  and platy- 
weathering impure coal a t  base (0.1 f t .  t h i c k ) ,  a t  
1.5 f t .  above base (0 .4  f t . ) ,  and a t  4 f t .  above base 
(0.8 f t . )  ; upper 3 f t .  includes very f i n e  grained 
s i l t y  sandstone In several beds as much as 0 .5  f t .  
th i ck ;  1 ewer contact  sharp------------------------------- 13. 

Sandstone, medi urn-gray , par t ly  i ron-s t a i  ned, obscurely 
bedded, par t ly  f r i  able,  very f i n e  to  f ine-grai  ned, 
subangul a r ,  s i  1 ty ,  cl ayey; f o rm beds about 1.5 f t .  
th ick ;  includes medi urn-dark-gray obscurely bedded 
s i l t s t o n e  i n  several  beds as much as 0 .5  f t .  th ick ;  
carbonaceous plant  fragments and 1 e a f  impressions i n  
some of the  s i  1 t s  tone; 0.1 - f t  . bed of  n:edi um-dark- 
gray p1 aty-weatheri ng carbonaceous cl ayey s i  1 t s  tone 
about 2 f t ,  below top;  lower contact  sharp------------- 

Si l  t s tone,  rnedi urn- t o  medi urn-dark-gray, i ron-stained, 
hackly-weatheri ng, obscurely bedded, very clayey i n 
pa r t ;  ironstone nodules as much as 0 . I  f t .  th ick ;  
leaf impressions a t  top;  1 ower contact  sharp------------- 4.9 

Si 1 t s tone ,  medi urn-gray, hackly-weatheri ng, obscurely 
bedded, very clayey in  par t ;  sca t te red  f i n e  angular 
sand grains ; abundant carbonaceous pl ant  fragments 
i n  part ;  includes a t  top 0 .1 - f t ,  bed of platy- 
weathering s o f t  s i l  t s tone with abundant plant  frag- 
ments and 1 eaf impressions ; lower contact sharp----- 

Coal, blocky; lower contact  sharp----------------------------- 1.9 

S i l  t s tone ,  medi urn- t o  medi urn-dark-gray , hackly-weather- 
i n g ,  obscurely bedded, s o f t ,  sandy t o  very clayey; 
abundant p lant  fragments in  par t ;  several  coaly 
lenses as much as 0.1 f t .  th ick;  bed of brownish- 
gray s i l t s t o n e  (15P-37)* about 0.5 f t .  thick a t  
top---------------------------------------------------- 

S i l t s  tone, medi um-gray, hackly-weatheri ng, obscurely bedded, 
clayey t o  very sandy; s o f t ,  f r i a b l e ,  and micaceous 

0 
(muscovite) i n  basal 0.3 f t .  and upper 1 f t ;  lower 
contact  sharp-------------------------------------------- 6. 

*Palynol o g i  cal sample 



Sandstone, 1 ight-gray , rnassi ve-weatheri ng, obscurely bedded, 
f r i  able ,  moderately sor ted ,  medi urn-grai ned (base) 
grading upward t o  fine-grained (about 12 f t .  above 
base) ,  subrounded to  subangular; common black rock 
fragments; general ly  small amount of matri x; s i  1 t y  
i n  upper 2 . 3  f t . ;  includes 0 .2 - f t .  bed of very sandy 
micaceous (muscovite) s i l  t s tone 18 f t ,  above base; 
lower contact sharp-------------------------------------- 19.3 

Conglomerate, medi um-1 i ght-gray, par t ly  i ~ c n - s t a i n e d ,  
obscurely bedded, f r i  able,  granule and small - 
pebble (we1 1 rounded) ; white quar tz ,  black rock 
fragments, and sca t te red  grayish-orange-pink sandy 
ash t u f f ;  1 i ght-gray f r i a b l e  poorly sor ted medium- 
grained subangul a r  mi caceous (muscovi te)  sands tone 
matrix w i t h  abundant bl ack rock fragments; includes 
a t  base a 4 - f t ,  bed of medium-light-gray f r i ab l e  
medi um-grained congl omerati c sands tone and a s i  mi 1 a r  
bed, 5 ft. th ick ,  a t  15 f t ,  above base; lower con- 
t a c t  sharp and probably disconformable----------------- 

Coal , sl umpy, par t ly  pl aty-weatheri n g ,  blocky; poorly 
observed; probably ra ther  impure f o r  most par t ;  
includes a t  0 .5  ft. above base a 0 . 2 - f t ,  bed of brown- 
ish-gray p l  aty-weathering clayey carbonaceous s i 1 t- 
s tone overlain by a 0 .7-f t .  bed of medium-gray poor 
pl aty-weatheri n g  s i  1 t s  tone with abundant carbonaceous 
plant  fragments and lea f  impressions; a t  1 . 7  f t .  
below top  a 0 .2 - f t ,  bed of medi um-dark-gray i r regu la r  
pl aty-weatheri ng s i  1 ts tone wi t h  abundant coal f i  1 ms 
and plant  fragments; lower contact sharp;  thickness 
decreases to  3.5 f t .  about one-fourth mile t o  north------ 7 .4  

Note: Palynologi cal sample 15P-32 taken from 0 .5- f t ,  s i l  t- 
s tone di r e c t l y  below 7 . 4 - f t .  coal described above. 
Upper part  of sec t ion  described below is  from very 
s teep  hi1 l s i d e  and c l i f f  about one-fourth mile north 
o f  preceding sec t ion .  

S i  1 ts tone (15aP-9)*, medi urn- t o  medi um-dark-gray, hackly- 
weatheri ng, obscurely bedded, clayey; abundant carbo- 
naceous pl an t  fragments ; i ncl udes 0.3-ft . bed of 
platy-weathering impure coal a t  0.3 ft. above base------- 2.  

Sandstone, medi urn-brownish-gray , obscurely bedded, f r i  abl e ,  
poorly sorted, f ine-  t o  medi urn-grai ned, subangul a r ,  
micaceous, s i l t y ,  very cl ayey; lower contact  sharp------- 2.3 

*Palynologi cal sarnpl e 



Si l t s t one ,  medium- t o  medium-dark-gray, pa r t ly  poor hackly- 
weathering, pa r t ly  1 ami nated t o  pl aty-bedded, mostly 

7 very clayey; many carbonaceous pl an t  fragments and 
par t ings;  incl  udes some pl aty-weatheri ng carbonaceous 

.< ,sjlt~t~n~------------------~----------------------------- 5.8 

4 S i l  t s tone ,  greenish-gray, hackly-weathering, obscurely 
bedded, cl ayey ; abundant carbonaceous plant  f rag- 

5 ments and lea f  impressions; includes a few beds of 
f r i a b l e  very f i n e  grained s i  1 ty  sandstone as much as 

C 1 f t .  thick;  1 - f t .  bed of fine-grained sandstone a t  
top;  lower contact  f a i r l y  sharp-------------------------- 14.5 

I 

Sandstone, medi urn-gray, poor slabby-weatheri ng and cl i f f -  
forming, par t ly  platy-weathering (upper 7 f t . ) ,  
obscurely bedded, probably cross-bedded, f r i a b l e ,  
moderately sor ted ,  medi urn-grai ned ( 1 ower par t )  grading 
upward t o  fine-grained ( 5  f t .  above base) and very 
f i n e  grained and s i l t y  (upper 7 f t . )  , subangular; 
includes many lenses and beds of very f i n e  grained 
1 aminated to platy-bedded sandstone; lower contact  
sharp and disconformable--------------------------------- 22, 

Si 1 t s tone ,  medi urn-gray , hackly- t o  pqor pl aty-weathering; 
upper ha1 f par t ly  medi urn-dark-gray and very carbo- 
naceous ; abundant carbonaceous p1 an t  fragments and 
leaf impressions in par t ;  many films and lenses of 
impure coal as much as 0 .2  f t .  thick i n  upper ha1 f; 
includes i nterbeds of medi urn-gray poor pl aty- 
weathering f r i a b l e  very f i ne  grained very si 1 ty  

. . sandstone as much as 1 ft. th ick ;  lower contact  
sharp---------------------------------------------------- 7.8 

Si 1 t s tone ,  rnedi urn-gray , poor hackly-weatheri ng, obscurely 
bedded, sandy; abundant carbonaceous plant  fragments 
and leaf  impressions in par t ;  forms beds a s  much as 
3.5 ft. th ick;  includes interbeds o f  rnediurn-gray 
f r i a b l e  very f i n e  grained very s i l t y  sandstone a s  
much as 1 ft. th ick;  lower contact  f a i r l y  sharp---------- 12.2 



Sandstone, medi um-gray t o  browni sh-gray , i ron-s t a i  ned, 
poor  c l  i f f - f o m i  ng, mos t l y  obscure ly  bedded, p a r t l y  
p la ty-bedded and cross-bedded, fri able,  moderate ly  
so r t ed ,  medi um-grained, subangul a r ,  s i  1 ty; many 
coarse g ra ins  i n  p a r t ;  many dark-gray r o c k  f r a g -  
ments; i nc l udes  a 0 . 2 - f t .  l ense  o f  medium-gray hack l y -  
weather ing  s i  1 t s t o n e  w i t h  abundant carbonaceous p l  a n t  
f ragments a t  about 2.5 f t .  above base; few lenses o f  
i ron-cemented f i n e -  t o  medi urn-grained sands tone as 
much as 0.2 ft. t h i c k  about 15 ft. above base; l o w e r  
c o n t a c t  sharp  d iscon fo rmab le  channel base t h a t  l o c a l  l y  
extends downward i n t o  covered i n t e r v a l  ------------------- 23.5 

Sandstone, medi urn-gray, p a r t l y  i ron-s t a i  ned, m s  t l y  poor 
hack ly -weather i  ng, laminated,  p a r t l y  f r i a b l e ,  ve ry  
f i n e  gra ined,  s i l t y ,  p a r t l y  ve ry  s i l t y  and c l ayey  
w i t h  many carbonaceous p a r t i n g s ;  l o c a l l y  c u t  o u t  by  
ove r l y i ng  uni t -------------------------------------------  3 .  

S i l t s t o n e ,  inaccessable-------------------------------  es t imated  5 .  

Coal, i naccessable, b l ocky ;  p robab ly  i nc l udes  a p a r t i n g  
abou t  0.3 ft. t h i c k  about  0.5 ft. above base----- es t imated  3. 

S i l t s t o n e ,  inaccessab le  (desc r i bed  f rom below, us ing  b i no -  
cul a r s )  , mos t l y  medi um-gray , hack ly-weather ing;  i n -  
c ludes  about 25 pe rcen t  p l a t y -wea the r i ng  carbonaceous 
s i l t s t o n e ,  sha le ,  and coa l  lenses (abou t  0.2 ft. 
t h i c k )  i n  zones about  1 ft. t h i  ck---------------  es t imated  10. 

Sandstone, i naccessabl e, massi ve, c l  i f f - f o rm i  ng; appears 
homogeneous ; 1 ower c o n t a c t  1 oca l  l y  d i  sconformabl e 
channel base t h a t  extends downward i n t o  u n d e r l y i n g  
c l  iff-fornli ng sandstone-------  --------- ------ es t imated  25-30. 

S i l  t s t o n e  o r  ve ry  f i  ne g ra ined  sandstone, inaccessabl  e; 
forms s l i g h t  r e e n t r a n t  i n  c l i f f  face; l o c a l l y  c u t  
o u t  by o v e r l y i n g  uni t ---------------------------  es t imated  2. 



Sands tone, rnos t l y  i naccessable (1.ower 8 ft. sampled) , 
medium-1 i gh t -g ray ,  c l i f f - f o r m i n g ,  s1 abby-weathering, 
p l a t y -  t o  th in-bedded, cross-bedded, f r i a b l e  i n  p a r t ,  
ve ry  f i n e  t o  medi urn-grained, subangul a r ,  ve ry  s i  1 ty; 
s c a t t e r e d  g r a i n s  o f  1 i ght-gray t u f f ( ? )  ; i n c l  udes t h i  n 
beds (abou t  0.5-1 ft.) o f  s i l t s t o n e  o r  ve ry  f i n e  
g ra ined  sandstone; conc re t i ona ry  sands tone bodies 
abou t  2 ft, t h i c k  l o c a l l y  i n  l owe r  and upper pa r t s ;  
some l a r g e  carbonaceous o r  coal  i f i  ed wood fragments ; 
l o w e r  c o n t a c t  sharp  and p robab ly  d isconformable- -about  33-35. 

Sandstone, medi um-gray, poor  p l a t y -wea the r i  ng, poor  
i r r e g u l  a r  p1 aty-bedded, ve ry  f i n e  g r a i  ned, c layey ,  
v e r y  s i  1 ty; abundant l e a f  impress ions;  l a r g e  coa l  i - 
f i e d  wood fragments as much as 0.05 ft, t h i c k  i n  
l o w e r  pa r t ;  i n c l u d e s  near  m idd le  about 0 . 5 - f t .  bed 
o f  medium-dark-gray p la ty-bedded very  c l ayey  s i l t -  
s t one  w i t h  abundant 1 eaf impress i  ons ; lower  c o n t a c t  
sharp---------------------------------------------------- 2.5 

Shale, dark-gray t o  b l ack ,  ve ry  carbonaceous, ve ry  c l  ayey ; 
many coa l  s t r i n g e r s ;  l owe r  c o n t a c t  f a i r l y  sharp-- - - - - - - - -  0.2 

S i  1 t s tone ,  medi um-gray, obscure ly  bedded; some randomly 
o r i e n t e d  carbonaceous p l a n t  fragments ; lower  con- 
t a c t  f a i r l y  sharp---------------------------------------- 1 .  

Shale, medi urn- t o  medi urn-dark-gray , obscure ly  bedded, 
ve ry  c layey;  abundant carbonaceous p l a n t  f r a g -  
ments---------------------------------------------------- 0.7 

Coal, p robab ly  b l o c k y  (dug ou t )  ; l o w e r  c o n t a c t  sharp-- - - - - - - - -  2.1 

Shale (15P-28) *, brownish-gray, obscure ly  bedded, s i  1 t y  ; 
abundant carbonaceous p l a n t  fragments-------------------- 0.9 

Sandstone, medi um-gray, deep ly  i r o n - s t a i  ned (abou t  1.5 
ft. below t o p )  , mos t l y  sl abby-weather ing, n ~ o s t l y  
l am ina ted  t o  platy-bedded, p a r t l y  f r i a b l e ,  ve ry  f i n e  
gra ined,  ve ry  s i l t y ,  mos t l y  c layey;  i nc l udes  3 beds 
o f  medi urn-dark-gray c layey  s i  1 t s t o n e  0 -3-0.6 ft. 
t h i c k ;  1 ewer c o n t a c t  sharp--------------------------- 

*Palynol o g i  c a l  s amp1 e 



S i l  t s t o n e  and i nterbedded sandstone; medi urn-dark-gray t o  
greeni  sh-gray , hack l y -  t o  poor  s 1 abby-weathering, 
obscu re l y  bedded, c layey;  s i  1 t s t one ,  some carbo- 
naceous p l a n t  f ragments,  c layey,  sandy i n  p a r t ;  

3 forms beds about  2-3 ft, t h i c k ;  sandstone, ve ry  f i n e  
grained, ve ry  s i l t y ,  c layey ;  forms beds about  1.5-3 

4 I ft. t h i c k ;  u n i t  p robab ly  i nc l udes  i ronstone-nodule 
I zone about  8 ft. above base; i n c l u d e s  a t  t o p  0 . 5 - f t .  

3 - bed of medium-dark-grav f i s s i l e - b e d d e d  carbonaceous 
c l ayey  sha le  w i t h  abundant p l a n t  fragments; 1 ower 

b I c o n t a c t  f a i r l y  sharp-------------------------------------- 10.2 

I Sandstone, medi um-1 i ght-gray,  p a r t l y  1 ami na ted  t o  p l  a t y -  
bedded, ve ry  f i n e  g ra ined ,  ve ry  s i l t y ,  c layey;  i n -  

Y cludes some s i l t s t o n e  s i m i l a r  t o  above; t o p  m r k e d  
by 0 .3 - f t .  bed o f  medium-dark-gray f i s s i l e - b e d d e d  
s h a l e  w i  t h  abundant carbonaceous p l a n t  fragments 
and coal  fi lm------------------------------------------- 4.5 

S i l  t s t one ,  medi urn-gray, s l i g h t l y  i ron-s t a i n e d  i n  p a r t ,  
hack ly -weather i  ng, obscu re l y  bedded, mos t l y  ve ry  
c layey;  abundant carbonaceous p l  an t  f ragments i n 
p a r t ;  many l e a f  impress ions a t  about  2 f t .  above 
base; l owe r  c o n t a c t  f a i r l y  sharp-------------------------  6. 

Shal e, dark -g ray  t o  b l ack ,  very  carbonaceous, c layey  ; 
v a r i e s  t o  bone coa l ;  abundant t h i n  coa l  s t r i nge rs - - - - - - - -  0.6 

Shale,  dark-brownish-gray, i r o n - s t a i  ned i n  p a r t ,  b l  ocky- 
weather i  ng; abundant coa l  s t r i n g e r s ;  l owe r  c o n t a c t  
sharp----------------------------------------------------- 0.6 

: Sandstone and in te rbedded s i  l t s t o n e ;  obscure ly  bedded; 
sandstone, rnedi um-gray, p a r t l y  hack ly -weather ing  

, . (upper  4 f t . )  , mos t l y  f r i a b l e ,  f i ne -g ra ined ,  p a r t l y  
medi urn-grai ned ( i n  l o w e r  3 - f t .  bed) , subangul a r ,  

' .  very s i l t y ;  some very  f i n e  g ra ined  c layey  sandstone; 
conc re t i ona ry  bodies as much as 1 ft. t h i c k  i n  l owe r  
3 ft.; forms beds g e n e r a l l y  about 1 f t .  t h i c k ;  s i l t -  
stone, medi urn-gray, hack ly -weather i  ny, sandy; abundant 
carbonaceous p l a n t  f ragments i n  p a r t ;  forms beds 
about  1-2 ft. t h i c k ;  l owe r  c o n t a c t  sharp----------------- 15.6 

S i  1 tstone, medi um- t o  medi um-dark-gray, c layey ,  f i n e l y  
sandy; abundant carbonaceous p l a n t  f ragments and 
leaf  impress ions i n  part--------------------------------- 0.8 



I S i  1 ts tone and i nterbedded sandstone; 1 i ght-01 i ve-gray, 
medium-brown, hackly-weathering, obscurely bedded; 

3 s i l  t s tone,  mostly sandy; few carbonaceous plant  
fragments; forms beds about 1-1.5 ft. th ick;  sand- 

3 s tone,  very f i ne  grained, subangul a r ,  s i  1 t y ,  clayey; 
forms beds commonly about 1 f t .  th ick;  un i t  includes 

4 a t  2.7 f t ,  above base a 1 - f t .  bed of medium-brown 
sandy shale ;  2 beds about 0 .5  ft. thick of deeply 

II i ron-s t a i  ned hard 1 edge-formi ng sands tone i n upper 
ha l f ;  lower contact  sharp-------------------------------- 6.6 

6 

Shale (1  5P-22) *, medi um-dark-gray , hackly-weatheri n g ,  
obscurely bedded, clayey t o  f i ne ly  sandy; abundant 
carbonaceous plant  fragments; 1 e a f  impressions in 
par t ;  includes a t  base and top beds o f  platy-weather- 
ing impure coal 0.1-0.2 ft. thick;  near middle an 
0.8-ft . bed of medi urn-dark-gray s i 1 t s  tone with a 
0 .1 - f t .  bed of brownish-gray f r i a b l e  f ine-  t o  
medi um-grained sandstone in the m i  ddle; 1 ower 
contact  sharp-------------------------------------------- 2.2 

Sands tone, medium- t o  medi urn-1 i ght-gray , par t ly  i ron- 
s ta ined ,  s l  abby-weatheri n g  (upper h a l f ) ,  mostly 
cross-bedded ( i n  lower ha l f )  and laminated t o  
pl aty-bedded, f r i  able,  moderately sor ted ,  mostly 
medi urn-grained (1 ower ha1 f) t o  f i  ne-grai ned, sub- 
angular, very s i l t y  (upper h a l f ) ,  clayey; some 
lenses of coarse-grai ned sandstone with abundant 
granules and small pebbl es ; i ncl udes near mi ddl e 
concretionary 1 enses of hard i ron-cemented sand- 
stone;  sca t te red  concretionary sandstone bodies 
about 1 ft. th ick i n -  upper ha l f ;  local 1y many large  
coa l i f i ed  plant  fragments about 4-8 f t .  above base; 
sca t te red  coal lenses as much as 0 .3  f t .  th ick i n  
upper 2 f t . ;  abundant carbonaceous plant  fragments 
i n  very clayey upper 1 f t . ;  lower contact  sharp and 
probably disconformable----------------------------------- 24. 

Carbonaceous sha l  e and i nterbedded coal ; i ncl udes a t  t o p  
0 .1 - f t .  lense of brownish-gray si  l t s tone ;  lower 
contact sharp-------------------------------------------- 0.4 

Si 1 t s tone,  medi urn-dark-gray, hackly-weathering, ob- 
scurely  bedded, very cl ayey; abundant carbonaceous 
plant  fragments; lower contact  f a i r l y  sharp-------------- 0.8 

Shale, dark-gray, poor f i  s s i l  e-bedded, carbonaceous, 
clayey; abundant p lant  fragments and bony coal 
partings------------------------------------------------- 0.6 
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Coal, platy-weathering; includes 0 .1 - f t .  part ing of 
f i s s i l e  carbonaceous shale  about 1 f t .  above base-------- 1.4 

L 

Covered in terval  ; 1 a te ra l  ly  cons is t s  of i nterbedded coal 
3 and s i l t s t o n e  o r  shale----------------------------------- 7 . 2  

1 Coal, bri  ght ,  bl ocky; lower contact sharp--------------------- 0 .2  

e -  Sandstone, medi urn-gray, par t ly  i ron-stained, par t ly  
f r i a b l e ,  very f i ne  grained, subangul a r ,  mostly 

t very s i  1 ty , c] ayey ------- ---- ------- --- --------------- --- 3 ,  

7 Si 1 t s tone ,  rnedi urn- t o  medi urn-dark-gray, hackly-weathering 
(upper ha1 f) , poor i rregul a r  pl aty-bedded (1 ower 
ha1 f )  , sandy and carbonaceous (1 ower ha1 f )  , clayey 
i n  par t ;  abundant carbonaceous plant  fragments; 
th in  bone-coal par t i  ngs ; 1 ower contact  fa i  r l y  
sharp-------------------------------------------+-------- 2. 

Sandstone, rnedi urn-gray , poor s l  abby-weatheri ng, obscurely 
bedded, par t ly  f r i a b l e ,  very f ine  grained, subangular, 
s i l t y ,  clayey; includes in lower-middle par t  a 0 . 2 - f t ,  
bed of medium-dark-gray sandy carbonaceous s i  1 t s  tone 
w i t h  abundant plant  fragments; a t  top a 0 .2 - f t ,  bed 
of 1 ight-grayish-brown hackly-weathering s i  1 tstone------- 4. 

S i l  t s tone ,  medi um-dark-gray, poor i rregul a r  pl aty-bedded, 
clayey, carbonaceous ; abundant p lant  fragments and 
leaf  impressions in  lower par t ;  th in  bone-coal 
part ings;  lower contact f a i r l y  sharp--------------------- 1. 

Sandstone, medium-gray, probably poor s l  abby-weatheri n g ,  
obscurely bedded, f r i a b l e ,  very f i n e  grained, s u b -  
angular, very s i l t y ,  clayey; includes a t  base 0.8- 
f t .  bed of medium-dark-gray i r r egu l a r  platy-bedded 
par t ly  sandy carbonaceous s i  1 t s  tone ( 15P- 16 -- upper 
0.5 f t . ) *  with abundant plant  fragments i n  lower 
part ;  upper 0.2 f t ,  of un i t  grades t o  hackly- 
weathering s i l  ts tone;  lower contact  fa i  r ly  sharp--------- 3 . 7  

Sandstone, rnedi um-gray, obscurely bedded, f r i  able ,  very 
f i n e  t o  fine-grained, s i  1 ty ,  clayey; includes in  
middle 0 .8-f t .  bed o f  medi urn-dark-gray very f i n e  
grained s i  1 t y  clayey carbonaceous sandstone wi t h  
abundant leaf  impressions; 1 ower contact sharp----------- 2.4 
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I S i  1 t s tone ,  medi um- t o  medi um-dark-gray, mostly obscurely 
bedded, rnos t l y  very sandy; many carbonaceous pl ant  

" fragments and lea f  impressions in  lower 3 f t .  and 
upper 1 f t .  ; few i ron-rich lenses as much as 0.3 

7 ft. thick a t  3-4.5 f t .  above base; includes beds 
of medium-gray mostly f r i a b l e  very f i n e  t o  f ine-  

d grained very s i l t y  sandstone 1.5 and 2 . 5  f t .  th ick 
a t  4.5 and 10.5 f t .  above base, respectively;  iron- 

c. stone nodules as much as 0 .3  f t .  thick a t  8.3 f t .  
above base; lower contact  sharp--------------------------- 14.4 

t, 

Si 1 ts tone , medium- t o  medi urn-dark-gray, hackly- t o  poor 
,' pl aty-weatheri ng, pa r t ly  1 ami nated, clayey; abundant 

carbonaceous pl an t  fragments and 1 eaf impress ions in  
t lower 2.5 f t . ;  sca t te red  ironstone nodules 0 .2  ft. 

th ick a t  1.2 f t .  above base; includes a t  3.2 f t .  
above base a 1 .3 - f t .  zone of interbedded f r i a b l e  
medi um- t o  coarse-grained sandstone (wi t h  abundant 
very coarse grains of white quartz and g ran i t i c  rock 
fragments) and medium- to  dark-gray carbonaceous 
sandy s i l  t s tone;  upper 2 f t .  interbedded w i t h  medium- 
l ight-gray very f i ne  grained quartz-rich sandstone; 
lower contact  gradational-------------------------------- 9.3 

Sands tone, medi um-gray , par t ly  i ron-s t a i  ned, hackly- t o  
poor slabby-weatheri n g ,  mostly f r i a b l e ,  obscure 
platy- t o  very t h i n  bedded, par t ly  laminated, very 
f i n e  grained, subangular, very s i l t y ,  clayey; 
includes a t  base 0 .4 - f t .  bed of medium-gray s i l t -  
s tone with abundant carbonaceous plant  fragments; 
a coa l i f i ed  t r e e  t r u n k ,  6 f t .  long and in growth 
posit ion,  extends from the underlying coal through 
this sandstone u n i t  i n t o  the  overlying unit--------- 

- Coal, mostly br ight  and blocky; many fragments of amber 
i n  basal 0.1 ft.----------------------------------------- 0.7 

Shale, brownish-gray , obscurely bedded, mostly clayey; 
sca t te red  sand grains ( q u a r t z ,  fe ldspar ,  and very 
l i g h t  gray ash t u f f ) ;  rliany carbonaceous plant  f rag-  
ments; lower contact  gradational------------------------- 0.7 

S i  1 t s tone ,  o l i  ve-gray, obscurely bedded, f i  nely t o  medi u m  
sandy; sca t te red  grains of very 1 i g h t  gray ash t u f f ;  
some 1 arge randomly oriented coal i f i  ed wood f rag-  
ments; upper 0.6 f t .  becomes olive-gray f ine-  t o  
coarse-grained s i  1 ty  very clayey sandstone; lower 
contact  sharp-------------------------------------------- 1.6 



Sandstone, medium-1 ight-gray, f r i a b l e ,  poorly sor ted ,  
f ine-  t o  medium-grained, subangular, very s i  1 t y ,  

2 clayey; i ncl udes 3 carbonaceous s i  1 t s  tone s t r i nge r s  ; 
lower contact  sharp--------------------------------------- 1 .3  

3 

4 
S i  1 t s tone ,  mostly 01 i ve-gray, brownish-gray (1 ower 0 .5  

ft.), medium-dark-gray (upper 0 .5  f t , ) ,  hackly- 
weathering, obscurely bedded, mostly clayey; carbo- 

5 naceous plant  fragments sca t te red  in  lower hal f  and 
abundant in upper h a l f ;  uni t  absent l a t e r a l l y  

0 (probably cut  out  by channel i ng) .................... 
I Coal, mostly blocky, b r igh t ;  loca l ly  overlain by sand- 

stone---------------------------------------------------- 
3 

1.7 

Shale, medi urn-gray t o  browni sh-gray, obscurely bedded, 
cl ayey, par t ly  sandy; abundant carbonaceous p l  ant  
fragments------------------------------------------------ 0 .5 

Sandstone, medi urn-gray t o  1 i ght-01 i ve-gray, s l  abby- 
weathering, obscurely bedded, par t ly  f r i  abl e ,  poorly 
sor ted,  medi urn- t o  coarse-grai ned (basal 0.1 -0.5 f t  .) 
becoming f i  ner grai ned upward, very s i  1 t y  , cl ayey; 
sca t te red  grains of 1 ight-gray ash t u f f ;  many carbo- 
naceous plant  fragments ; some large coal i f i ed  wood 
fragments------------------------------------------------ 1.8 

Shale ,  dark-gray t o  black, carbonaceous, very s i l t y ,  
par t ly  sandy; many p1 an t  fragments; upper 0.1 
f t .  includes i r r egu l a r  lenses and pods of brownish- 
gray sandy s i  1 t s  tone wi t h  abundant 1 i ght-gray ash 
t u f f  grains---------------------------------------------- 0.8 

Coal, mostly b r igh t  and blocky; includes few bone-coal o r  
, - 

black carbonaceous sha le  partings l e s s  than 0.1 ft. 
t h i c k ;  lower contact  sharp------------------------------- 1 .5  

Sandstone, 1 i ght-oli ve-gray, s l  abby-weathering, obscurely 
bedded, mostly f ine-  t o  medium-grained, very s i  1 t y ,  
very cl ayey; many carbonaceous 1 ami na t i  ons in  1 ower 
0.3 f t .  ; many carbonaceous pl an t  fragments ; some 
coa l i f i ed  wood fragments; lower par t  includes some 
f ri a b l e  coarse-grai ned sands tone 1 enses as much as 
0.6 ft.  thick;  abundant grains of I ight-gray t u f f  
i n  upper 0.2 ft.----------------------------------------- 1.3 



1 Shale,  dark-gray, f i s s i  l e ,  clayey, carbonaceous; in te r -  
bedded rnedi urn-gray shal e ;  i ncl udes coal s t r i  ngers ; 

2 0.1-f t .  bed of bone coal a t  top; lower contact 
sharp-------------------------*-------------------------- 0.6 

4 

S i l  ts tone,  medium-gray t o  l i  ght-01 i ve-gray, par t ly  iron-stained , 
n hackly-weathering , obscurely bedded , very sandy; some carbo- 

naceous plant  fragments and randomly oriented coa l i f i ed  wood 
fragments; abundant plant  fragrlients in 0 .2 - f t .  brownish- 
gray bed a t  base; scat tered grains of amber near middle; 
abundant tuffaceous grains in upper 0.3 f t .  ; l m e r  
contact  sharp---------------------------------------------- 2.1 

I 

Bone coal interbedded wi t h  dark-gray t o  bl ack clayey 
carbonaceous shale ;  1 ower contact fa i  r l y  sharp----------- 1.2 

Sandstone, medium-gray , l i  ght-olive-gray, and 
brownish-gray (upper 0.5 f t  .) , obscurely 
bedded, f r i a b l e  (1 ower 2 ft.) , poorly sor ted ,  
f ine-  t o  coarse-grained, subangul a r ,  very s i  1 ty ;  
very clayey i n  upper 1 f t .  and decreasingly clayey 
downward; abundant l ight-gray tuffaceous grains;  
abundant randomly oriented carbonaceous pl ant  frag- 
ments in upper 1 f t . ;  lower contact sharp---------------- 3 

Si  1 ts tone,  rnedi urn-gray , par t ly  01 i ve-gray t i  nted, obscurely 
bedded, par t ly  sandy; some randomly oriented carbo- 
naceous plant  fragments; brownish-gray to  medi um- 
dark-gray wi t h  abundant plant  fragments in upper 0 .2  
ft,; lower contact  gradational--------------------------- 2. 

Sandstone, 1 i ght-01 ive-gray, s l  abby-weathering, mostly 
obscurely bedded, par t ly  laminated t o  platy-bedded 
( i n  lower h a l f ) ,  par t ly  f r i a b l e ,  poorly sor ted,  
very f i n e  t o  fine-grained, subangul at-, very s i  1 t y ,  
clayey ; some carbonaceous plant  fragments nios t l y  
randomly oriented;  few 1 arge coal i f i ed  wood frag- 
ments; lower contact f a i r l y  sharp------------------------ 3.1 

Sandstone, probably l en t i  cul a r ,  1 i ght-01 ive-gray, obscurely 
bedded, f r i a b l e ,  poorly sor ted ,  mostly rnedi urn-grai ned, 
lower par t  medi urn- t o  coarse-grai ned, subangul a r ,  s i  1 t y ,  
clayey ; many 1 arge randomly oriented coal i f i  ed wood frag- 
ments in lower 1 f t . ;  includes a t  1 f t .  above base 0.3- 
f t .  lense o f  mdium-dark-gray very f i n e  grained clayey 
sandstone; a t  1.4 f t .  below top a 0 .2 - f t .  bed or  lense 
o f  very f i n e  t o  fine-grained sandstone with abundant 
carbonaceous films and laminations; 1 ower contact 
sharp---------------------------------------------------- 4 . 3  



! Coal, f a i  r ly  b r igh t ,  blocky-- ----- ............................ 1.3 

r S i  1 t s tone  (1 5P-2) *, browni sh-gray, hackly-weatheri ng, 
obscurely bedded, sandy ; abundant carbonaceous 
plant  fragments; many 1 arge randomly oriented 
coali  f i ed  wood fragments; includes 0.1 5-ft . 1 ense 

c o f  l igh t -o l i  ve-gray f r i a b l e  medi urn- t o  coarse- 
grained sands tone (many tuffaceous fragments) 
a t  0 . 3  ft. above base------------------------------------ 1.1 

Shale (1  5P-2)*, brownish-gray t o  dark-gray, hackly- 
weathering; abundant carbonaceous plant  f rag- 
ments; includes coal s t r i nge r s  and coaly shale----------- 1.1 

-, Coal, s imi la r  t o  above; includes a t  0 .4  f t .  above base a 
0 .1-f t .  bed of sha le  (15P-2)* s imi la r  to  above; 
lower contact  sharp-------------------------------------- 1.2 

Si 1 t s tone ,  medi urn-gray t o  01 i ve-gray , hackly-weatheri ng, 
mostly obscurely bedded, some platy-bedded (about 
5 f t .  above b a s e ) ,  mostly clayey, lower 4 ft. mostly 
sandy; carbonaceous plant  fragments sca t te red  in  
lower half  and generally abundant in upper ha1 f; 
few 1 arge randomly oriented coal i f i  ed wood frag-  
ments i n  upper 3 f t . ;  includes a t  2 f t .  above base 
0 .5-f t .  bed of hard limy s i l t s t o n e ;  1 .5 - f t .  bed of 
medium-gray very f i n e  to  f i  ne-grained s i  1 ty clayey 
sandstone 0 .2  ft. below top; a t  top 0 . 2 - f t .  bed of 
brownish-gray t o  dark-gray sandy s i  1 ts tone w i t h  
abundant pyrocl a s t i  c( ?) grains ; 1 ower contact  con- 
cealed--------------------------------------------------- 10. 
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Measure-d sect ion 16 

Location: Hi l l s ide  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 location i s  the  same as 
l o c a l i t y  152 of Barnes (1966, p l .  5 ) .  

4 

Feet 
5 

Ter t i a ry  rocks -- Kenai Group, Tyonek Formation 
L 

Possible coal bed; suggested by sca t te red  fragments of coal 
7 about 0.5 ft. long------------------------------ thickness unknown 

Covered interval----------------------------------- es t i  mated 50. 

' Sandstone, medi urn-gray, i ron-stained, local ly  c1 i ff- 
forming, platy- t o  very th in  bedded, cross-bedded, 
f r i a b l e ,  moderately sor ted ,  f ine -  t o  medium-grained; 
subrounded t o  subangul ar; some coal i f i  ed wood f rag- 
ments ; abundant b1 ack rock fragments ; i ncl udes a t  
base 0 .3 - f t .  bed of pebbl e-granul e conglomerate with 
coarse t o  very coarse sand matrix; few lenses of 
granule- and small -pebble conglomerate about 0 .3  
ft. thick;  1 - f t .  lense of granules a b o u t  10 f t .  
above base; 1 - f t .  lense o f  medium-gray s i l t s t o n e  a t  
38 f t .  above base; lower contact  sharp and probably 
disconformable------------'------------------------------- 48. 

Coal; mostly impure i n  upper 1.5-2 f t . ;  lower contact  
sharp--------------------------------------------------- 5. 

' Si l t s t one  (16P-17 -- upper 1 ft.)*, medium-gray, poor 
p l a t y - v r  p a r t )  t o  hackly-weatheri n g ,  obscurely 
bedded, sandy, i ncreasi ngly cl ayey upward; some 
carbonaceous plant  fragments; i ncl udes in  lower 2 
ft. few beds of f r i a b l e  very f i ne  grained s i l t y  
micaceous sandstone as much as 0 . 5  f t .  th ick;  0 .3 - f t ,  
bed of dark-gray sandy carbonaceous s i 1 t s  tone a t  
top;  lower contact  sharp--------------------------------- 9 

Sandstone and i nterbedded s i  1 t s tone ,  medi urn-gray, beds 
about 1 ft. thick;  sandstone, poor platy-weather- 
ing,  very f i n e  grained, subangular, very s i l t y ,  
partly clayey, micaceous, par t ly  carbonaceous; s i  1 t- 
s tone,  very sandy, par t ly  clayey , few carbonaceous 
1 aminations ; few carbonaceous pl ant  fragments i n  
unit; lower contact sharp------------------------------- 10 
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Sandstone, medi urn-gray, s l  i ghtly i ron-s t a i  ned (1 ower 
ha l f )  , very f r i a b l e  (upper ha l f )  , moderately sor ted ,  
f i  ne-grai ned, subangul a r  t o  subrounded, mi caceous; 
sca t te red  black rock fragments; many hard c l a s t s  of 
sandstone in 0 .3 - f t .  zone near middle; 1 ower con- 
t a c t  sharp------------------------------------------------- 6.7 

Sandstone, medi um- t o  medi um-dark-gray , par t ly  i ron-s t a i  ned, 
platy-weathering, 1 arni nated to  pl aty-bedded, moderately 
sor ted ,  very f i ne  grained, subangul a r ,  mi caceous ; 
abundant carbonaceous laminations------------------------ 2 . 8  

Sandstone, medi um-gray, i ron-stained (lower ha1 f) , cl i f f -  
forming, 1 aminated to  platy-bedded, cross-bedded 
( s e t s  as much as 4 f t .  t h i ck ) ,  f r i a b l e ,  moderately 
sor ted ,  medi um-grained, subangul ar ;  sca t te red  black 
rock fragments; few carbonaceous wood fragments; 
1 piece of part ly decomposed wood (0.1 f t .  diameter 
and more than 1 f t .  long) near middle; few pebbles 
a t  base; includes few pebble-granule conglomeratic 
lenses as niuch as 0 . 3  f t .  th ick;  1 ense of medium- 
gray par t ly  hard s i l t s t o n e  as rnuch as 2 . 5  f t ,  t h i c k  
a t  5 f t .  above base; few cobble- and boulder-size 
rounded s i  1 t s  tone cl a s t s  (commonly i ron-ri ch 
centers)  i n  lower half  of uni t ;  lower contact  sharp 
and disconformable--------------------------------------- 

Si 1 t s tone ,  medi urn-dark-gray, i ron-stained, hackly-weather- 
ing,  mostly obscurely bedded, par t ly  clayey; abundant 
leaf  impressions in  par t ;  lower contact  sharp------------ 3 ,  

Shale and i nterbedded coal ,  pl aty-weatheri ng; shale ,  dark- 
gray t o  black, poor f i s s i l e  t o  platy-bedded, mostly 
clayey, carbonaceous ; coal , very impure; composed 
mostly of large  coa l i f i ed  wood fragments; lower 
contact  sharp-------------------------------------------- 6.9 

S i  1 t s tone ,  medi um-dark-gray t o  dark-greenish-gray, par t ly  
i ron-stai ned, hackly-weatheri ng, obscurely bedded, 
sandy and micaceous (lower par t )  , mostly clayey; 
upper 2 f t .  grades i n t o  claystone (16P-1 l)* t h a t  
contai ns some carbonaceous pl ant  fragments ; i ncl udes 
a t  top 0 . 2 - f t .  bed of p l a s t i c  ( w e t )  sandy claystone;  
lower contact  sharp-------------------------------------- 8.5 
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i Sandstone, medi um-gray, par t ly  i ron-stai ned, mostly poor 
s l  abby-weatheri ng, obscurely bedded; consis ts  of 
f r i a b l e  very f i n e  t o  fine-grained subangular s i l t y  
sandstone (about 75 percent) in beds about 1 f t .  
th ick interbedded with poor pl aty-weatheri ng very 
f i n e  grained subangular very si 1 t y  sandstone i n  

4 beds about 0.3 ft. th ick;  lower contact  f a i r l y  
~har~- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  13.5 

Sandstone, medi urn-gray, par t ly  i ron-s tained,  1 ocal l y  
c\ poor cl iff-forming, par t ly  platy- t o  very th in  bedded, 

cross-bedded (more prominent in  upper ha1 f) , 1 ocal l y  
disrupted bedding (upper ha1 f) , f r i a b l e ,  moderately 
sor ted ,  mostly f ine-  t o  medi um-grai ned, subangul a r ,  

3 upper 8 f t .  fine-grained; abundant black rock frag- 
ments; includes a t  base 0 .3 - f t .  bed of granule- and 
small-pebble conglomerate (1 cobble of g r an i t i c  rock 
0.5 f t .  long);  s im i l a r  beds and lenses of conglomerate 
mostly i n  lower ha l f ;  some concretionary ( l imy?) 
sandstone bodies (about 2 f t .  th ick and 6 f t .  long) 
i n  lower ha1 f ;  few l ent i  cul a r  i ron-cemented sand- 
s tone lenses as much as 0 . 2  f t .  th ick ;  sca t te red  
coal i f i  ed wood fragments ; 1 ower contact  sharp and 
loca l ly  channelled-----d----------------------------d---- 63, 

Sandstone, s im i l a r  to  above, much i ron-stained; cross- 
bed s e t s  about 3 f t ,  thick;  coarse- t o  very coarse 
grained in lower 1 f t . ;  many granules and small 
pebbles in basal 0 .2  f t . ;  includes 0 .3 - f t .  lenses 
o f  pebble congl omera t e  mostly i n 1 ower two- t h i  rds ; 
concretionary sandstone bodies ( l e s s  than 1 ft, 
th ick and about 2 f t .  long) near middle; lower 
contact  sharp and probably disconformable---------------- 30. 

S i  1 t s tone ,  medi um-dark-gray, s l i  ghtly i ron-stai ned, 
hackly-weatheri n g ,  obscurely bedded, mostly very f ine ly  
sandy; includes 3 .5-f t .  bed of medium-gray s o f t  very 
f i n e  grained very s i l t y  sandstone a t  9.5 f t .  above 
base; upper 8 f t .  dominantly sandstone as below with 
interbeds of s i l t s t o n e  about 0.5 ft. th ick;  un i t  
poorly exposed (dug out)---------------------------------- 23 .  

Clinker, sl umpy, reddish-brown; l ea f  impressions common 
i n  part-------------------------------------------------- 22.2 



, Coal ash, ye1 1 owish-orange, reddish-orange, reddish- 
brown, 1 i ght-ye1 lowi sh-gray, f l  aky-weathering ; may 

7 include burned sha le  partings---------------------------- 5.8 

Coal, lower pa r t  of C h u i  tna  bed, f a i  r ly  bl ocky; rnos t l y  
du l l  lusler---------------------------------------------- 2.8 

4 

Shale (16P-5)*, medi um-dark-gray, hackly-weatheri ng, 
c, .. si 1 t y ,  par t ly  clayey; abundant randomly oriented 

carbonaceous plant  fragments ; upper 0 . 2  f t ,  dark- 
G gray, clayey> and very carbonaceous----------------------- 1 .  

, Sandstone, 1 ight-gray t o  1 i ght-ol i ve-gray, mostly ob- 
scurely bedded, par t ly  cross-bedded ( i n  lower 1.5 

t: f t . ) ,  very f i n e  grained, very s i l t y ,  micaceous; 
abundant randomly or i  en ted carbonaceous pl ant  
fragments; includes a t  top 1 - f t .  bed of hackly- 
weathering s i  1 ts tone;  1 ower contact  sharp---------------- 4 .7  

Sandstone, medi urn-gray, obscurely bedded, f r i a b l e ,  
moderately sor ted ,  f i  ne-grai ned, subangul a r ,  s i  1 t y ,  
micaceous; sca t te red  black rock fragments; sca t te red  
medi um and coarse grains in  lower two-thi rds and 
very f i ne  grained i n  upper 0.5 f t  .; large coa l i f i ed  
wood fragments about 0 . 3  f t ,  above base and in  upper 
3.7 ft.; includes a t  4 .5  f t .  above base about 0.1- 
ft. bed of interlaminated very impure coal and very 
f i n e  grained s i 1 ty micaceous sandstone; very th in  
coal s t r i nge r s  i n  upper 3.7 ft,-------------------------- 8.7 

Sandstone, medium-gray t o  1 i ght-01 i ve-gray, mostly 
obscurely bedded, par t ly  l ami natcd t o  pl aty-bedded 
(near t o p ) ,  f r i  able ,  very f i n e  grained, subangul a r ,  
s i l t y ;  includes a t  base 0 .5 - f t .  bed of mediuni-dark- 
gray sandy s i l t s t o n e ;  a t  about 3.5 f t .  above base 
a 3 - f t .  bed of medium-dark-gray obscurely bedded 
clayey siltst~ne---------------------------~------- 

Sandstone, medi um-gray t o  1 i ght-01 i ve-gray, moderately 
sor ted ,  very f i ne  grained, subangul a r ,  mi caceous, 
very clayey (lower 5 f t . ) ;  includes a t  t o p  0.3-f t .  
bed of dark-gray clayey carbonaceous s i  1 tstone----------- 7 . 3  

Si  1 t s tone ,  medi um-dark-gray, obscurely bedded; many 
carbonaceous plant  fragments ; abundant 1 arge 
coa l i f i ed  wood fragments in upper 0.2 . f t . ;  lower 
contact  f a i r l y  sharp------------------------------------- 1.3 

*Palynologi cal sample 
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S i  l t s t one ,  medi um-dark-gray, clayey, carbonaceous; many 
la rge  coal i f i e d  wood fragments; some very thin coal 

i s t r i n g e r s ;  includes few beds, l e ss  than 0.1 f t .  th ick ,  
of medium-gray s i  1 ts tone;  1 ower contact  sharp------------ 1 .  

S i l t s t one  (16P-1 -- near middle)* and interbedded coal 
4 s t r i nge r s  and lenses;  p l  aty-weathering; s i  1 ts tone,  

pa r t ly  dark-gray and carbonaceous; par t ly  medium- 
!, - -  gray w i t h  abundant carbonaceous pl ant  fragments ; 

leaf  impressi ons in par t ;  many f la t t ened  coal i f i  ed 
r, log~---------------------------------------------~------- 3 . 6  

7 Coal; probably includes th in  sha le  part ings;  poorly 
observed; under water (Chui tna River) ----------- estimated 2 .+ 
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Measured sec t ion  17 

.' Location: Hi l l s ide  and gully exposures on south s i de  of Chuitna River 
i n  SE corner NE 1/4 NE 1/4 and i n  E 1 / 2  SE 114 N E  114 sec. 34, T. 

j 13 N,, R. 13 W , ,  Tyonek A-5 quadrangle. This location i s  ap roxi- 
mately the  same as l o c a l i t i e s  123-126 of Barnes (1966, p l .  5 r .  

4 

Feet 
:> - 

Ter t ia ry  rocks -- Kenai Group, Tyonek Formation 
F 

Coal , C h u i  tna(?)  bed, bl ocky , local ly  cl iff-formi ng, 
I local l y  burned; middle par t  i  ncl udes 2 l en t i  cul a r  

beds of brown clayey s i l t s t o n e  ( sca t te red  pyroclas t ic  
6 grains) each 0.1 f t .  thick and about 1 f t .  apar t  

ve r t i c a l l y  ; top weathered and covered by soi  1 ------------ 20 .+ 

Si l  t s tone  (1 7P-17-upper 0.2 f t . ) * ,  medium-gray, brownish- 
gray (upper 0 .3  f t  . ) ,  hackly-weathering, obscurely 
bedded, s o f t ,  clayey, s l  igh t ly  micaceous; carbo- 
naceous plant  fragments generally sca t te red  but 
abundant a t  top; includes a t  2 f t .  below top a 0.5- 
f t .  bed of medium-gray f r i a b l e  very f i n e  grained 
sandstone---------------------------------------------"-- 5. 

Sandstone, medium-gray, f r i  able,  very f i n e  grained, sub- 
angul a r  t o  subrounded, clayey, m i  caceous ; lower 
contact  f a i r l y  sharp------------------------------------- 2. 

. S i  1 t s tone ,  medi um-gray, iron-stained (1 ower ha l f )  , hackly- 
weathering, obscurely bedded, s o f t  (upper ha l f )  , 
clayey; f ine ly  sandy i n  lower hal f - - - - - - - - - - - - - - - - - - - - - - -  3 .  

Sandstone, medi urn-gray, par t ly  i ron-stained, local ly  cl i f f -  
forming, mostly obscurely bedded, some pl aty-bedded 
and cross-bedded, f r i a b l e ,  mostly medi um-grai ned 
grading upward to f i  ne-grai ned (upper 3 f t . )  , subangul a r  
t o  subrounded; sca t te red  coal fragments ; i  ncl udes i n 
lower 17 f t .  lenses and beds of granule- and small- 
pebble  conglomerate a s  much as 1 f t .  th ick;  lower 
contact  sharp-------------------------------------------- 26.5 
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i Sandstone, medi urn-gray, deeply i ron-stained (1 ower 4 f t . )  , 
obscure pl aty-bedded, cross-bedded, f r i a b l e ,  mostly 

2 medi um-grai ned, par t ly  coarse-grai ned ( i  n lower 4 
f t .  ) , subangul a r  t o  s u b  rounded; granules numerous i n 

3 lower 4 ft. and generally abundant in upper 22 f t . ;  
sca t te red  small pebbles; upper 12 f t .  includes several  

4 lenses ,  as much as 0 . 5  f t .  th ick,  of pebble conglomerate 
with sca t te red  rounded cobbles--------------------------- 37. ' 

Covered in terval  , probably sands tone-------------------------- 15.5 

Sandstone, medium-gray, pa r t ly  i ron-stai ned, chunky- 
weathering, very f i  ne grained, subangul a r  to  sub- 
rounded, s i l t y ,  clayey, micaceous ; lower half  in- 
cludes several beds, as much as 0 .2  f t .  th ick ,  of 
medium-gray i ron-stai ned hackly- t o  chunky-weatheri ng 
clayey s i l t s t o n e ;  few beds, about 0.1 f t .  th ick ,  of 
f r i a b l e  very f i ne  grained sandstone in  middle and 
near top---- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  11. 

Covered i n t e rva l ,  probably s i  1 t s  tone and sandstone------------ 32.5 

Coal, Lower Chui t n a ( ? )  bed, loca l ly  c l i  ff-forming, par t ly  
platy-weathering, f a i r l y  blocky; includes several 
par t ings ,  about 0.4 f t ,  th ick,  o f  interbedded carbo- 
naceous sha le  and coal ; upper 1 .5  f t .  mostly deeply 
weathered carbonaceous shale  (poorly observed) ; t o p  
slumpy--------------------------------------------------- 21.4 

Shale, medi urn-dark-gray t o  grayish-brown, carbonaceous, 
m i  caceous ; i nterbedded coal ; 1 ower contact  s harp--------- 1.5 

S i l  t s tone (1 7P-l l-upper 1 ft.)*, medi um- t o  medium-dark- 
gray, par t ly  i ron-stained, obscurely bedded, s o f t ,  
clayey; micaceous in lower 2.3 f t . ;  upper 0 .2  f t .  
poor pl aty-bedded and carbonaceous ; 1 ower contact  
f a i r l y  sharp--------------------------------------------- 2.5 

Sandstone, medi urn-gray , obscurely bedded, f r i  able,  very 
f i n e  grained, subangul a r  to  subrounded, clayey , 
micaceous; lower contact  f a i r l y  sharp-------------------- 2.1 

Si l  t s tone,  medium-gray, par t ly  s l i g h t l y  i ron-s t a i  ned, poor 
hackly-weatheri n g  , obscurely bedded, s o f t ,  cl ayey , 
micaceous ; lower contact  gradational ..................... 2 . 3  

Sandstone, medium-gray, poor platy-weathering, obscurely 
bedded, s l  i ghtly f r i a b l e ,  very f i  ne grai ned, angular t o  

a subangul a r ,  mi caceous , s l  ight ly  clayey------------------- 1 . 2  
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Covered i n t e rva l ,  probably sandstone-------------------------- 

Sandstone, medi um-1 i ght-gray, f r i  able,  f ine -  t o  rnedi urn- 
grained, pa r t ly  very f i n e  grained (several  beds 0.5- 
1 f t .  th ick)  , subangul a r  to  subrounded, rnicaceous; 
few thi  n congl ornerati c lenses and beds ; includes 
large  woody p l a n t  fragments; lower 6-8 f t .  deeply 
weathered and slumpy----------------..-------------------- 

Sandstone, medi um-1 ight-gray, s l i g h t l y  i ron-stained, 
par t ly  cross-bedded ( i n  upper ha1 f) , f r i ab l e ,  mostly 
medi um-grai ned, par t ly  f i  ne-grai ned, subrounded to  
subangular; includes a t  about 10 f t .  above base a 
0.4 - f t .  bed of granule- and small -pebble conglomerate; 
several  lenses o r  courses o f  pebbles mostly i n  upper 
ha l f ;  many granules and small pebbles in upper 2 f t , ;  
lower contact  sharp and probably disconformable---------- 

Coal and interbedded shale;  sha le ,  dark-gray t o  black and 
brownish-gray, s o f t ,  carbonaceous; incl udes a t  1 .6  
ft. above base a 1 .2-f t .  bed of sha le  with abundant 
coal s t r i n g e r s - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - -  , 

S i l  t s tone (1 7P-6 -- upper 1 f t , ) * ,  rnedi urn-gray, hackly- 
weatheri n g ,  obscurely bedded, s o f t ,  clayey, sandy 
i n  basal par t ;  becomes more clayey upward and upper 
ha1 f grades i n to  sha le ;  carbonaceous plant  fragtnents 
common i n  upper 1 f t , ;  includes ironstone nodules as 
much as 0 .5  f t .  thick and 2 ft. long a t  0 .6  f t .  below 
top; lower contact  gradational--------------------------- 

Sandstone, rnedi urn-gray, pa r t ly  iron-stained,  possibly 
1 ami nated t o  pl aty-bedded, very f i n e  grained, sub- 
angular, clayey; abundant carbonaceous plant  f rag-  
ments in basal 0 . 2  f t . ;  includes 0 . 7 - f t .  bed o f  
f r i a b l e  f i ne -  t o  medium-grai ned subangular to s u b -  
rounded sandstone a t  0 .2  f t .  above base------------------ 

Si 1 ts tone,  medi urn-gray , obscurely bedded, very clayey; 
sca t te red  carbonaceous plant  fragments------------------- 

S i  1 ts tone,  dark-gray, f i s s i  l e  to pl aty-bedded, very clayey; 
abundant carbonaceous pl ant  fragments and coal f i  lms ; 
some large  coa l i f i ed  plant  fragments--------------------- 
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S i  1 t s tone ,  medium-gray , par t ly  i ron-s t a i  ned, hackly-weather- 
ing,  obscurely bedded, s o f t ,  very clayey; par t ly  sandy 
i n  upper 4 f t .  ; abundant carbonaceous plant  fragments 
about 1 f t .  above base; includes ironstone nodules, 
0.1-0.2 f t .  th ick ,  a t  4.5 f t .  above base and 1 f t .  
below top------------------------------------------------  12.5 

Covered interval---------------------------------------------- 25. 
F. - 

Sandstone, medium-gray, par t ly  i  ron-s ta ined,  obscurely 
6 

I bedded, very f i n e  grai ned, subangul ar t o  sub rounded, 
mostly clayey; some f r i a b l e  very f i n e  t o  f ine-  

7 grained sandstone i n  lower 2 f t . ;  upper hal f  includes 
few beds, about 0.5 f t .  th ick,  of medium-gray ob- 

b scurely  bedded s o f t  clayey si l t s t one ;  lower contact  
sharp------------------------------------------------------ 6 .  

4 

Sha le ,  medium- t o  medi um-dark-gray, obscurely bedded, s i  1 ty ;  
includes a t  top 0 .2 - f t .  bed of dark-gray t o  black coaly 
sha le  (17P-z)*------------------------------------------- 0.7 

Sandstone and i  nterbedded s i  1 ts tone;  sands tone, medi urn-gray , 
par t ly  i ron-stained, obscurely bedded, mostly f ri able,  
very f i n e  t o  f i  ne-grai ned, subangul a r  t o  subrounded, 
s i l t y ,  pa r t ly  very clayey; forms beds commonly about 
1-2 f t .  thick (one 3 .5 - f t .  bed 2.5 f t .  below top) 
and makes up about three-fourths of uni t ;  s i  1 ts tone, 
medi urn-gray , par t ly  i ron-stai ned, obscurely bedded, 
clayey; generally abundant carbonaceous plant  frag- 

, ments; incl udes sca t te red  i ronstones 0.1-0.2 f t .  th ick;  
forms beds commonly less  than 1 f t .  th ick ;  lower con- 
t a c t  sharp----------------------------------------------- 18.3 

Sandstone, medi urn-gray, 1 edge-formi ng, 1 ocal ly  concretionary 
(bodies as much as 10 f t .  long),  hard, f ine-grained,  

I 
angular t o  subangular, limy; few coa l i f i ed  plant  
fragments; includes a t  base 0 .1 - f t .  bed of medium- 
dark-gray hard 1 imy s i  1 t s  tone; 1 ower contact  fa i  r ly  
sharp----------------------------------------------------  1 .8  

Sandstone, medi um-gray , i ron-s t a i  ned, obscurely bedded, 
mostly f r i a b l e ,  mostly fine-grained, par t ly  medium- 
grained ( i n  lower 3 ft.), subrounded t o  subangular; 
includes i n  lower 14.7 f t .  few beds, about 0.5 f t .  
t h i c k ,  o f  medium-gray par t ly  i  ron-stained laminated t o  
platy-bedded s o f t  sandy cl ayey s i  1 ts tone w i  t h  sca t t e red  
carbonaceous plant  fragments; upper 4.3 f t .  dorni nantly 

a * -  

s i l t s t o n e  s imi l a r  t o  below with several  t h i n  beds of 
very f i n e  grai ned clayey sands tone----------------------- 19. 
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1 Covered in terval  ; measured mostly across f l o o d p l a i n  o f  
river; may be thicker  t h a n  indicated--------------------- 23 .  

i 

Coal ; under water (Chui t n a  River) ; equi valent  t o  upper(?) 
i par t  o f  coal bed (more t h a n  20 f t .  th ick)  a t  l oca l i t y  

126 o f  Barnes (1966, pls. 5, 7) .......................... 2 .+ 
4 


