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T h i s  j:cport d(?sr:r.ihes a l:eferencc sectj.on f a r  Terl:li.ary rocl.;u 

d r i l l . e d  i n  t h e  Stnnclal -d  O;..L Co,  o f  C a l .  1 Uccp Creek T!nit well. l o c a t e d  

about  25 ui les  nor th  of  H o m r ,  Kenai I'eilinsula, s o u t h c r i i  A l a n l t a  ( p i .  1) 1 

'Lyle F:CIT~ C. s p a s t  of a s t u d y  of Lhc pet-rolcui:l geol.ogy o f  t h e  Cool: Inlet 

basj.11 anti .it: intelldcd t o  ai.d i1.1 the cor l t inu i~zg  searc.11 f o r  oil and gas 

J.n the  basin.  A p r c v l o ~ s  r c p o r t  ( C a r t e r  and  Adk-ison, 1.9 7 2 )  p~+e..;ent:ed 

p r e l j  i l~icary e l e c . t r i c a 1 - l o g  c o r r e l a t i o n s  r : i  T e r t i a r y  rocks  a l o n g  t w o  

i n t e r s e c t i r l g  cross sec t ions  i l l  t he  bas in ,  and anc of t he  cross sec.tlions 

i n c l u d c d  t h e  Deep Creek w e l l .  i 

The work b r a s  done undcr  a cooperativ~ agreemriu. between tile U.S. 1 
! 

veys, Department of N a t u r a l  Resources,  S t a t e  cf Alaslia. The .,.:!-i!:ers I 
g r a t e f u l l y  acknowledge t h e  ai;slstarlce of: W .  C. Facl:ler., S t a t - e  Geol.ogi:;t:, 

and T .  I?. MarshaJ.J., J r .  , Chief Petro1c~u;i  Geo log ic  t , Divi.sion of Oil 

I and Gas. The S t a n d a r d  Oil CP. of C a l .  gave t he  cirnvt?ntliona"l. ccjircs frorr, 
I 

the Dricp Creek w e l l  t o  thr. f;t:stc, and T. R. Mars!ral.l , J r .  txi6.e. t h e  

coscs avni1ahl .e  f o r  s t u d y  , I 
i 



I ~ h e  wc1.l w a s  pl.ugged back to 3.1.,755 f e e t ,  where a wl2ipstock war; set, I 

1 

2 

"30 

5 -  

7 and rhe we1 . l  w a s  r e t l r i l l ed  t o  a d e p t h  of 12,253 fee t .  O n  August 6, 

D r i l l i n g  data . 

The St,~rzcEard O i l  Co. of Cal ,  1 Deep Creelc U n i t  w e l l  is located  

fee t  sou th  and 1,007 fcrt w e s t  o f  the no r theaq t  c o r n e r  o f  sec.  15, 

T. 7 S . ,  R ,  13 W . ,  Seward base  ancl mer id ian .  D r i l l i n g  s t a r t e d  on March 

1 9 ,  1958, and the t o t a l  d e p t h  o f  1 4 , 2 2 2  feet was reached on Ju1.y 10. 

' 1958 the  w e l l .  was abanduned. E l e v a t i o n  of  t he  k c l l y  busliirlg, from whi 

' c l c p t ? ~  measurerncrlts w e r e  made, was 637 feet  al~ove riicatl s ea  l eve l .  



Methods of t n v e s t i g a t i o n  

Rotary  saiilples and convcnt ionr t l  cort-.s from t h c  Deep Creek w e l l  

3 were exarnirlecl under  a bi110cul.ar micros  cope by Aclkis or1 w i t h  c o n c u r r e n t  

4 

- 

5 

r e i e r c ~ l c c  t o  t h e  e l e c t r i c a l  l o g ,  u s i n g  the  proc.edure described by ISaller 

1 9 5 9 )  l n  a d d i t i o n ,  t h e  d r i l l i n e - t i m e  $.ng, the d r i l l i ~ l g  summary, and 

the l o g  p r e p a r e d  by t h e  lriud I.ogger:; w e r e  c o n s u l t e d .  As tlic rotaly 

7 

l o  / r ock  d e s c r i p t i o n s  were l e t t e r ed  along the s i d e  of the  l o g  a t  a p p r o p r i a t  

11 ldepths. c o l o r ~ c l  s t r i p  l o g  w a s  p lo t t ec l  a t  2 scale  of 1 inch equals 1 
I 

 sample^ wcre s t u d i e d ,  an i .n te rprc t , ive  sa111p1e I.og w a s  p l o t t c t d  on a paper  I 
I 

8 

9 

! 

/ I 0 0  fee!:, wl-~.icb pc.rr!lits -the st:'u.*:ing cf bed:: as thin as 1. t c  2 fee t .  

Log s t r i p ,  u s i n g  c o l o r e d  penc i l s  t o  d e s i g n a t e  different rock types ,  

Detail:; of l i t h o l o g y  ant1 coal  bc:ds werc i n d i c a t e d  by i n k e d  syr~lbols ,  and 

~ o n v e r s i f i n  t o  s ing le - -co l .o r  l i t l i o i o g i c  symhols ( p l .  1) requ i r ed  same 
I 

14 .exaggeration o f  bed t h i c k n ~ s s c - s  or. general2 zr l t ion  o f  l i t t l o l o g y  . 
1 5 -  / The cored  ir l tervals  (tcrm!?d cores )  j.n the  w e l l  are numbered and 

I 
16 s u b d i v i d e d  i n  t h e  d e t a i l e d  l u g  a c c o r d i n g  t o  i:hr s y s t e m  u s e d  by the  

I " o p e r a t o r . .  T h e  c o w s  Itere nun!L>ered i n  o r d c r  of d r i l l i . r . , g ,  and t h e  sub- 
I 
1 

1)' 1d:ivislcns u f  each core  were t:r;i:m~d t r a y s  and n u t h e r e d  i n  downward o r d c r  

i 
1" !l)epl:h~: i . i ,  the t o p  snd boLtom ol' aach corctl i n t e rva l .  arid t h e  l e n g t h  of 

t 
1 .  

-'[,-- icoreci 1'(:,::1;. recovel--cd give!l rill t h e  d r i . l . l i r ,g  surnma.ry, .but  dep ths  f o r  

! 
' , : I  : I -  n o t  I .  T h e  or ig i . .na l  l t i l g t h  o f  cored rock 

I 
I 

> ! .  .. . ; :LII eaci, r j::iyi i..: i.;~!a!ov~n; r:u c3va-j-agc l c i l g t i ~  was cal.culal:ed by d iv j -d ing  

, ' 
,.he : rcco-.+i..f-j (feet) f o r  d givr?l? core dy t h o  na;g]>,sr of  t r a y s  in/ 



I 
Most cores w u r c  sawed p a r a l l e l  t o  the cosc axe.?, b u t  some were 

; b a d l y  brokcrz and  c o u l d  n u t  be sawed. H a l f '  o f  the  core rilateri.al ):as re-1 

3 t u r n e d  t o  t h e  S t a t e .  Redding f cnl u r e s  , f r a c t u r e s  , and apparen t  c l ips  
I 1 w e r e  d l i s c r i b e d  iroui t h e  sawed coves , and the l i t h o l o g y  cras d e s c ~ r i b e d  I 
I 

5 -  ' f r o m  srnal.1 rock  c h i p s  chiselc-d f ron tlie cores.  

(I / A rnagnj . f ica t io~z of  10.5X was used  t o  examine nlaris character of  the 

7 samples ,  and m a g i , i f i c a ~ i a n s  as lnurh as 45X were used t o  see minute I 
/ fea tures .  Brdd ing ,  except l a m i n a t i o n s ,  is general-ly n o t  de te r ru inab le  
I i 

9 1 
I from rotary samples.  Many of  t h e  T e r t i a r y  rocks  are r a t h e r  p o o r l y  i n -  / 
I I 

I 
I I 

l o  / clura ted ,  and i n  r o t a 1 7  d r i l l i n g  o r  l a t e r  sr-:mple was?li.ng, t h e s e  locks  
I 

1 1  arc p a r t l y  d i s agg rega t ed  linto I.oosc s a n d ,  s i l t ,  and  c l a y .  The clay 

I 
" i and sil e collunonly ark 10s t , and as a resl.~:.i:, t h e  i -o t i~x -~ ,  san~jj2e.c; i . ~ ~ c ~ . i . ~ d ~ ,  

i I 
l3  ' a d i s p r c j p c r t i o n a ~ e  amount of s a n d .  Some Ter t i a ry  rocks,  especi lily 

I 
l 4  coal bctls , cave i n t o  t h e  h o l c  d u r i n g  d r i l  l i n g ,  and the p r o p o r t i  a n  of 

1 I 
15.- ' 

I cavings i,s l a rge  i n  many r o t a r y  samples .  

I6  ~ The Rock Col.or Char t  ( S o d d a r d  and o t h e r s ;  1948) w a s  usec! l:o 
I I 
I 1 d e s c r i b e  rock col.ors. The  rain-size ternli t lology i.s mainly i n  accord- 

I b  / ance w i t h  t he  Weluworth grade s ca l e .  The term "sii tti tone" i s  used f o r  
I 
I 

121 : , elastic r o c k s  comljused of  coarse-s i l t  pa r t f i c l e s ,  arid the  term "shale" 
I 

I i 
20 1 1 i s  used  f n r  c l a s c i c  rocks cori7;sed i i i i c f l y  of p i l i - ~ i c l r s  sm] jri. that1 



i 
1 / The  pa lyno logy  s t u d y ,  by Ncwman, was b a s e d  on 58 sanip1.c~ from the! 

I 
corcs , Tlze samples ,  most-1.y f i  ne-grr-tilz~d clas t i c s  (s11al.e and s i l t s  tone)  

4 lwerc treaccd w i t h  acids t o  remove mjnrrals  and c o n c e n r r a t e  acid-rc-  

I s t a n t  o r g m i  c--wal.led ai i i : rofusa i-1s ( p i i l , y n ~ m ~ r p h s )  . Pi~lynornorplis were I S i ,  
5.- l f o u ~ l d  i n  52 sr-mp:Lcs; thcir  p r e s e r v a t i o n  was m o s t l y  poor  t c  f a i r .  

I 

I 
rj i S l i c l e s  of  orglzn.ic r e s i d u e  f rorr, each rock  s a m p l e  were examined qtla1.i- 

i 
7 ! l:atj_vely to dctermi.nc t l . 1 ~  s t  ri;tior,, - 1  11c ' s u c c e s s i o l ~  of pal.ynourlorphs i n  

1 

i 
8 ' tlic cores .  The p a l y n o ~ i ~ o r p l ~ s  i i ~ c l i l i l e d  p o l l e u ,  s p o r e s ,  marille micro- I 

' p l ank ton ,  and ~mlmowlz form.;. S i g n i f i c a n t  taxa are listed on p l a t e  1. 
I 

lo--  1 Age determjnat . ions  f o r  the T e r c i  a r y  rocks are prelimi.izawy and are b a s e d  

" on p u b l i s l ~ c d  and unpribl is l ied p s l y ~ l o l o g i c  da t i ;  from western North 1 
I 



S t r a t i ~ r a p h i c  sequence 

Cretnc.(?ous ~ o c I c ~ ~  

The Ikep  Creek w e l l  w a s  dr i l l .ec l  4 6 4  feet into rocks o f  L a t e  Cre- 

/ taceous age. Apparent d i p s ,  ~ w a s u r c d  on the: sawed surfaces  o f  cores, 

5 -  i gene ra l l y  rarlge il-om 20 t o  35 d e g r e e s .  ? i ~ i ~ y  cores e x h i b i t  a coarse ly  

"'wavy" f rac turc  t h a t  a p p r o > : j m a ~ e l y  parall(-!ls t h c  cGre  axes. Sl.ickerz- 

I s i d e s  a re  fa:irl.y cornmon, and a f a u l t  may cut the rocks a t  a dc;ptll of  

ab011t 13,795 fcet.  

1 The Cretaceoi~s  rocks  c o n s i s t  of medium-dark-gray a j . l t y  bald rilinle 1 
l o  - / ~ l l d  son:@ s i l t s ~ . ~ n c .  A f ~ i i  r:lnall p y r i t i c  coal s t r i n g e r s  are p r e s e n t  i n  

I - 

the,  u p p e r  p a r t ,  F o g s i l s  i ~ r c l . u d e  pelecypod f ragments ,  Fnramtnifcra ,  

s p o r e s ,  poll-en, nxrd p r o b a b l e  p:!.ant frr;gs:i.ni:s. Tile Fo~an i r l i f c ? r a  were I 
I 

'"/scudi.cd by H.  R. BergquisL (\<I-i.t t e n  conmiun. t o  G .  D. Fbe r l e in ,  1959) 1 
I 

14 ' /who  rioted t h a t  tlie s m a l l  falllla cons i s t ed  m o s t l y  of  lung-ranging s p r -  / 
I I 

15-7 / cies co-mon t o  i h c  EIatanuskil Formafin11 of Late CreLiicrous age. Berg- I 
I 

q u i s t  s u g g e s t e d  tile Cretaceous rocks i n  t h e  Deep Cseek well a r c  

17  ! / e q u i v a l e n t  t o  t h e  l o w e r  p a r t  o f  the  Mat.;liluska Forizat ion.  The Late i 
I i  I Cretac.eous age o f  the r o c k s  i s  c.onfirmi:.d by the. pa lynonorph asserihlagcs 

/ dl i :b  sugges t  a C ~ n l p a n i a n  a g e .  ' 

A mn j  o r .  ai1g111 as 1~ncoufo1:mity ~narlrc %he t o p  o f  the Cretr~ceous rocks 

1 i 
1 i n .  t:hc\ Deep Crr.c!; w e l l ,  Apparent di~:; ?'.n the, baszl .  '.llt?rtiary roc:lcs , 
I 

2:' 1 
I tli~or:ll d i f i i c ~ 1 . r  t o  d e t r r ~ ~ . l i  lie, are con-;i.dp.l-&lj~ 1.e:;:: i-llan thosf  in f h r  / 
I I 



T e r t i a r y  rocks . 

Exposed s e d i & n t a r y  rocks of T e r t i a r y  age :E.n tlrc Cool.: I n l e t  bas in  

t I dere first: Ccrn~ed,  "Kenai. g roup  o r  "1Ccnai S c ~ r f e s "  by DaS.1. and Harr i s  

(1892, p.  2 3 4 1 ,  alt , l lough they apparcn1:l.y useti the  t e r m s  "groupw and 

"Ser:ies" I n  a formnt ion , - , l  sensc.. A fer-7 years  Later, l l a l l  (1896, p. 

787-789) a p p l i e d  the  tprm " ~ e n a l i  formation" t o  coal-bea.ring T e r t i a x y  

]rocks on t11e northwest  side o f  Kachernrk Ba.y, and I.atcr wrltcrs gencr- 

a l l y  adop ted  t h i s  u s a g e  f o r  the Cool,: I : n l e t  basfn.  

Expl.oriltio11 f o r  c ! i l  and gas, beg inn ing  w i t h  d i s  covcry of the  

Swanson R-ivcr o i l  f5el.d in 1 9 5 7 ,  has grent:l..y irzcreascd t h e  knowlcdgc 

3E the T ~ x : t i a r y  rocks ,  and i.n 1 9 7 2  a majo r  rcvis ion  o f  the s t r a t i . -  

g r a p f ~ i c  1-1oir!e,~c!.atzile f a y  these ~ . o c k s  i n  thc 1 , ~ ~ s i . n  was f:ii:ii,illly prolJose 

and d e f i n e d  by Calderwood and Faclcler (1972,  p .  739-754). The  nanlc? 

" ~ e n a i "  was e levated  t :o group rank and a p p l i e d  t o  the elltire T e r t i a r y  

sequence i n  the  basTn. The K e n a i  Group wa.; d i v i d e d  i .nto fi-ve new 

format ions  named, i n  upward o r d e r ,  t he  West Foreland Format ion,  1feml.o~' 

Conglon~erate ,  Tyoaeli F o r m t i o i ~ ,  Beluga Format ion,  and S t e r l i . ng  

Formation ( C s l d e m o o d  and Fackler ,  19 72, 1). 741 ) .  T h i s  nomenc la tu re  

Fs used i .n  the p r e s e n t  repor t" .  

' . ' I : !  I i !  " . I - , <; L / ,  - .  

, A \  , - ! I < ,  



1: enai Group 

1:hc fo r t l~a t i ons  o.E thr K e n a j  (;ruup w c r c ?  i d e n t i f i e d  i n  t h e  lkep 

Creek we1.3 by t l i c  Alaska Geolop,ical. S o c i e t y  (1969) and  by Carter and 

Adkisam (1.972) . In t h i s  w c l l  the group has a d r i l l c d  tl-~icl<ness of  

13,758 fec t .  San113lcl.s were nj-ssiilg f o r  Lhe uppermost  22 feet, and p a r t  

o r  all of  t h i s  i n t e r v a l  p r o b a b l y  c o n s i s t s  o f  u n c o ~ ~ s o l i d a t c d  d e p o s i t s  o. 

Q u a t c m a r y  age z; j nd i ca t ed  by mapping o f  13arnes and Cobb (1959,  pl . .  

1 7 ) .  The Format': ons  o f  the  group are b r i e f l y  dest:rib~?d below, and dc-- 

tai.led d c s c r i p t  ions of s.an~plcs and cores a re  given in the f ol lo i i ing  

p a r t  of  t h i s  r e p o r t .  

idest 1~'nreJ.and le'o::mation,--Tilt? t y p e  se.ct:ion f o r  t h i s  fo~:mati.on i s  i n  
4..___.._.___-.-I.- A,I"-__ 

c?,,e Par] Alfi~~ri.c;~.n l't.!trol&um Gorp* and o~l:e:rt; 1 Wesir. Fo1:el.an.d w e l l .  iil 

sec .  2 1 ,  T 8 N ,  , K,  14 W. ( C ~ ~ l d c . r w u o d  and E'ackler, 1972 ,  p .  7 4 2 ) .  Tll i :  

l o c a t i o n ,  on t h e  w e s t  s i d e  of Cook In l .c t ,  lies about 5 3  m i l e s  nor th  of 

the 13cr.p Creek w c l l .  

Y E I ~  West ~ n - r e l a r i d  Fol-:iut:io;l i.s 1.,062 feet  th ic .k  in the Deep Creek 

iqe1.3. wlrere i.t cor:s is ts  of s z r , d s t o ~ ~ e ,  san;z interbccltled shale and s i l t -  

t o n e ,  :d.1.1(1 srvcral .  k h i n  c u ~ l  bt:?cis. Var:i.ccl o r e d  cong lomera t i c  sllal-e, 

afrc:)r.~t- 50 Sect tr!r:i.c.k, marks i..fif. bXse 131 ti112 Formatic:n. This  shale  in- 

cl.~!dz.:.. r.~,?i;y s!! al.61 c.1.a~ ts c $ r ; ~ s  t l y  graau1.r. and snial.1. peljblc s i z e  and, 

i.1; t:<i.. npljc%- ;;,-.I-; ... 1,xiriy 6; , i . i ,1ct j :ve coji21 -bandcil c l a y e y  grains possibl :  

* . f i -  : , .  S a r i l ~ L i ; I : e  i r i  t h e  I!i.st: Fol,el.ncr: j.:; comlnonly oli.ve 

, - . . .  . .  - -  - '  ' ;,,.... #. ! c , .  si.:li:?:, ;:rl:! cl.r:y!i:ji, 

i '.,, t , O > ,  I , : , ;  I>,;!,, I>>!' (,?,r:<:I: , I ,  VI (, - ~ l l ~ ~ : l  

,,: 3 .  l,!t> 



Pal.ynolog:ic s t u d y  of' t h c  cores dsFi.nite1.y i n d i c a t e s  an ear1.y 

1 T e r t i a r y  age f o r  t h e  idcat- Yorcland Formaclon .  Thc age j s  probab ly  
I 

"el-atic shale  c o ~ l t a i n c d  a f e w  Foraii~j .nifera (1-7. R, Berp,quri.st, wr i . t te l t  

3 

5 -  ;cornmuno t o  6. U. E b e r l c i n ,  1.959), b u t  t h c s c  ~ ~ i i c r o f o s s i l s  probably were 1 

~ o c e n p ,  b u t  it mi-g t l t  h e  ga r f i .y  1'31 rucr:ni.. Cores f r o m  the b a s a l  raliglomk 

I 

i n  reworked Gretaccous s h a l e  clzs ts.  

' 1  The u p p e r  c o n t a c t  05 rhe blest Fomlartd Formation i n  tile D ~ e p  ~reeltl 

" w e l l  l i e s  t h e  t o p  of an  in i c rbcc lded  sequence of s i l  t s t n n e ,  shale, 

1 and sands tone .  The contac t  j,s w e 1 1  de f ined  by changes irk e lect r i .ca l  

10 1 p r o p e r t i e s  oi the roc]<s ( p l  . 1 ) .  According t o  Caldeniood and Fackler 1 
! " 1 (1972, p ,  742)  , the con tac t  wj f h  the o v e r l y i n g  Hemlock Congl.ornernte I 
a p p e a r s  i n  l;. xi i n , c a r h ~ i : L i y  i ~ :  ~ h r  t y p e  :,s;iioa. 

I 
l 3  i~emlock ---.- Conplomer-tc L--+~:-. . ---The, type  s e c t i o n  f o r  this formation j s  Zn the 

I 

R i c h f i e l d  O i l  C o r p .  1 Swanson Rivcr  U n i t  w e 1  1 i n  s e c .  1.0, T. 8 N., R. 

1"- j . (CaXderw~~od and Fackler ,  1972, p .  7 4 4 ) .  This  w e l ' l ,  l o c a t e d  i.ibbot~t 
I 

l6 1 59 miles n o r t h - n o r t h e a s t  o f  t he  Deep Crcuk well, w a s  t h e  d i s c o v e r y  well i 
17 1 f o r  the Sw:uson River o i l  f t c l d .  The formorion name i.s de r ived  f~:orn 1 
l X  / .t,he tej:m  emlo lock zone" which w a s  ail i n f o r ~ r a l .  o i l - f i e l d  name app l . i rd  1 

t o  the oi?.--prc?duct i v e  Tertj.a~-y roclts i n  the: f i e l d  liy t l ~ c  S t a n d z l  d O i l  

Co. of  C:al.ifornin (Wan;t, 19-79,  1). 1,430) . 



i The I-Iernl.ock Corrglomer;~t-p, 5315 Eect th ick  i n  the Deep Crc.elt w e l l ,  I 
I I 

2 I cons i s t s  ma in ly  of sands tone,  so1.e iuterbcdclecl :;ha1 e and s i Lts tone ,  
i 
I 

a fi:ii:ir c o a l  b e d s .  The sandst ro~le  i s  si . l . ty,  most1.y congl-olnerat-ic, and 

Eormati.on, O t h c r  part:; o f  the  Kcml.oc1c probably 1incl.udc. coi-iglomerntc 

5 - -  

I 
7 / t h a t ,  i n  r o t a r y  sainples, cou1.d n o t  b e  d i s t i t l g u i s h e d  from c o n g l o m e r a t i c  

I 

par tJay l i rny ,  1Seds of cor1g3orncrate, w i t h  rouxldcd p e b b l ~ s  as ir,uctl as 

1-112 inches  l o n g ,  a r e  prcsc.nt i n  cnrt:s i ron )  tlrr upper p a r t  of the 

/sandstone. Sands tone  b i d s  are w e l l  d e f i n e d  by t h e  e l e c t r i c 2 1  l o g ,  i-n 1 
1 

9 1 sllaip cantras t t o  t h o s e  in the  undcr l .y ing Wrs t Forelmand Fori.iatian. 
I 
Coal beds and s t r i n g e r s ,  found chi  eflp i n  thc lower and m i d d l e  pa r t s  I 
o f  cha Hcmlocli, are general-Iy r11j-11 ilnd i n r e ~ b c d d p d  w i t h  b i ack  ~cilrbo-~ 

12 

I 
; 11::ceotls s h a l e .  

'A T T ~  eagc oi. the ~ i e ~ n ~ . o c ~  cdnelc?;i:raie i s  u n c e r t a i n  i11 t h o  D e e p  C r e A  
i 

14 ' iwell, The pal.ynologic: assctrbla~i::: i n  cores T r c m  tlie uppclr p a r t  of the  
I 

l 5 - I  formation lock  d j . s t i n c f i v c  c p x n ,  t ? u t  t h ry  appear t o  b o  yi:unger than 1 
Eocene. T h e r e f o r e ,  t h e  llenl oclc i s  tci;tat:ively assignr-c1 ,a.1 Oligoccrle ! 

17 ! o r  Miocene age.  



2 / r e a d i l y  cler-cznLined f r o m  I-he ~ l c c t r i ~ c a l  log ( p l .  1) , l i e s  Tn an i n t e r v a l  

r i e The e : l ec t r i ca l  l o g ,  espec:i.c?l.ly t h e  sponl ra i -~eous-  

potential. cu.rve, s u g g e s t s  f:hc u l > p e ~ m o s t  : . . a~ ld~ t ,one  o f  the Hemlock is 

over l a in  by s h a l e  o r  c T l t s t o n e  a few f ~ ~ . i  t h i c k ,  Based on ava i l ab le  

"ores , :;;xrldr;  one i.n t h e  upprsrl,r!w t Bei~dcrck appears somewhat .2ligllter I 
7 I c o l . o k d ,  b e t t e r  s o r t e d ,  and  pr.ob;ihly l a s s  c l q e y  and niow p o r o u s  than 

I sandt;to~zc. near t h e  base of the Tyonck. Calderwood and Pc-lckler (1.972, 
I 

Y ' 
I 7 4 5 )  h e l i c v e  thc  Iieml,pck .in t h e  t ype  S E ' C ~ ~ O I I  is ~on, fc ) rm&l .y  overl. 

l o  / by the Ty oricli. I 
I 

I '  i ~ o , n e l , :  i _ _ _ r _ _ _ . I _ . _ _  Porr;l:ltion. --Y'hc t y p c  sect:i.cjn f o r  thc Tya~lck Form:3,tion is i.n t h e  I 
12 ' @ ;  I Par* Arnei:ican PcLxol.eurr~ Corp. imcl others 2 T y u n c k  S t a t ~ e  17,557 w e l l . ,  I i 

I I 

1.ocatccl i n  sec 30, T. 11 N . ,  K. 11 W .  (Caldezwood and F ' a c k l e r ,  1972 ,  

1) 7 4 5 )  . This l oca t i o u ,  i n  Cool-, I n l e t ,  l i e s  about 70 11riles nor th  o f  

rhe  Deep Creek w e 1  1, S p u r r  (1300,  p.  1 7 1 ,  184) a p p l i e d  t h e  nalnc 

"Tyoxlek beds"  t o  Ii p i  te-beari ng s t r a t a  a l o n g  t h e  s h o r e  of Cook, T n l e t  

a few t n i  1 ?s s o u t l ~ w ~ s t :  o f  Tyonek,  b u t  l a t e r  workers  d i d  not u s e  the 

nauie. A s  n o t e d  by Calderwood and Fackl.er ( I 9  7.2, p .  74.5) , the  term 

"Tyoncl: beds"  L e c , ~ n , ~  obsolete ili'rough l a c k  of use; l l ~ i ?  ce t h ~ y  p r o p o s e d  
I 

><I -- 1 the n;1;;12 ' ' ~ ~ o n c l i  I:orn-lation" f c ) r  t h e  midi11 c part: o f  tl-!e K e i l a i  Group. 



I I The Tyonelc Forpat- ion i s  6 ,198 Fcc t  t h i c k  i n  the Deep C r c e k  w e l l  

* I where i t  ccrns;i:, ls 01 interb~dded sl l t n  tone, s h a l e ,  s rulds tonc,  and coal.1 

3 / 'lIl1c fo r lxa t ion  z'l.so i l lcZudes most ly  i.n t he  lower  t h i r d ,  several  t h i n  
I 
I becis of very argilll.accu~is linrestmle.. Much of  thc s l l t s t o n e  and sand- i 

5 -  j s tone  is at. l e a s t  s l i g h t l y  lTrxy, Thc 1-over part. of t h ~  Tyonelc, n e a r l y  / 
"550 fc.et t h i c . 1 ~ ~  i.s domTn;~ct:i.y s a n d s t o r l e  s h i l a r  t c ,  tha t :  i n  the  under- 

I 
7 1 l y i n g  Hemlock ,  al.ilhougF, the e l c c t r i  c a l  c l~a rac t e r i s t i c s  a r e  no t ab ly  i " ddf  i e r e n f  ( p l .  I )  . The rcmzinder o i  t h e  Tyonek i n c l u d e s  c o n s i d e r a b l e  1 

I 
1 sai idsLane i n  beds  o r  u n i t s  run;iuonl.y about 10 t o  50 fee t  t h i c k .  Beds 04 
I 

lo-  I coa l  and a s s o c i a t e d  b l a c k  carbonaccou..-: s h a l e  are gp.neral..ly th ic l ce r  and 
I 

I 
/ much more i~ulrlerous than  i n  o l d e r  f o r m a t i o n s  of t h e  Ke11i.l-i Group. 

The ag;: c i  t h e  Tyc;n::?: E ' o r n l n t j . ~ ~ ~ ~  i s  pr::ba!:l.y Mtocene f c r  tile most: i 
l3 / p a r t  b u t  i s  d i f f i c u l t  to d e t e r m i n e .  The l ove r -midd le  $9 ,262-  

1 
! I 

l 4  1 10 ,291  f f .) inc1udes somp p o l l e n  sugges  t j  ve  of n S~1.dovi:m age. As 

l5 " desc r ibed  by Wolfe ,  Ilopkins , and Lcopold  (1966 ,  I$, A14-A17) , the S e l -  
l 

! 
cdovian S t a g e  is  o f  earl.)- and m i d d l e  Miocene age b u t  may b e  p a r t l y  I I " l a t es t  Oligocene i n  age.  The re fo r e ,  t he  1-orvrr p n r t  of r i le  Tyoilek nay 

'' / h e  Ol igocene .  The  age of the  upper  part of tila Tyonel; iirid t he  ovcr-, 
I 

I lying forlnnt- ions .is uncer i la in  because. of  t h c  1-ack o f  d i s t i . nc t ive  faxa. 1 

Tlie t o p  c ~ f  t he  Tyon::k Format- ion is  rnarltecl by an upward change 3.n 1 
I 
I 

2 1 / dominant l i r h o l a g y  from dark-cul  o r e d  s h n l e  t o  sands  tone 2nd interbedded 
I I 

2 7 1 1 T h i s  contac t  j.s \re11 d c l i n e a t e c l  on t h e  elect~:icsl .  l o g  C p l .  1.). 
I 

.>., ! 
' ht: t w c e n  tllc Tyoilelc iind clie over l .y ing  De lugn  Format ion i s  an unconfol-12-: I 

.... 
J-. cj: .=.. - ....... .......... ... ...... ......................... -. . .  



E c l u f ~ a  - Forrnati.011.-"-The - type s ~ . c t i o n  f o r  t h i s  fo rma t io i l  i s  i n  t h e  I 

w e l l ,  t h e  d i scovery  w e l l  fol- t h e  Bel.uga R i v e r  gas f i e l d ,  l i es  a b o u t  82 

2 

5- / m i l e s  north--nnrt:ieiist of  t h o  Deep Creek v c l l .  1 

S t a n d a r d  Oil Co. u E  Cal. uild orher-s 1 Beluga I l i v e r  U n i t  well, s e c .  35, 

The  Bclugr: FormcC.iot~, 3,520 Icet  t h i c k  i n  tlic Deep Creek  w e l l :  I 
I 

/T, 13 A * ,  I<. 1.0 U. ((:aldrrujuocl and i kck l r r ,  1 9 7 2 ,  p .  748- -751) .  This 

I 
7 ~ ~ n s i ~ t : ~  o f  sand:;tone arid i : ~ ~ o r b e d d e d  shal.e, s i l t s t o n c ,  and c o a l .  The / 
\ ands t .one  is less conglurnera t lc  b u t  most ly  sil~til.ar t o  t h a t  i n  t h e  

9 A l t k ~ o u g l ~  t h e  Beluga i n c l u d c s  many c o a l  b e d s ,  they a r e  general1 P ' ' - 1  t h i r i o c r  t h a n  coal beds o f  tile Tyonek. 

1 1  I 
/ The age n f  tllc B e l u g a  Pormritiun is. very d i f f icu1 . t  t o  i n t e r p r e t  

'\evdcr:'i. P a r t  o f  the Beluga  is exposcd  i :~  t h e  Homer area ,  a c c o r d i n g  I I 

'" /yo Ciildenrood and Pack1c.r (1.972, p .  748) ? who w r o t e  tha t  these ex- I 
15- 1 p u s u r e s  were ;sslgard t o  chc H o m e r i ~ ~ n  S t a g e  by k 'ol fo ,  Hopkins ,  and 

I 

I J,eopold (19G6), S t r a t a  o f  t 1 1 ~  llomerian Stage are ass igned  t o  at l e a s t  

l 7  1 parL of the  lipper h a l f  of  i h e  Miocene Ser ies ,  b u t  some r o c k s  o f  ea r ly  1 
I Plioceoc agc nsy b e  tnc l i ided  ( I lo l fe  and o t h e r s ,  1.966, p. P.20). 

i' I 
l 9  I A s h a r p  ~ ,pward  c h a ~ i g c  from sandstor- te  t o  shale marks t h e  t o p  o f  t h ~  

fte:lugn Format:ton in t h e  I!cc:, Creelc well. The cul?tzc, t  i s  w e l l  d e f i n e d  

'' / oil tile e lcc l - r i ra l  1.og ( p l .  1).  A s  noiicd by Calderwood and i'nckler 
I 

3' / ( 1 9 7 2 ,  p. 7 4 8 ) ,  tlir cop of t h e  Eel .uge miiy b e  an u n c o n f o r n i t y ,  b u t  is 1 
2 ;J 1 l i r f i c u 1 . t  t o  .Ic,tcnnine i i l  :;om? area:; of  t he  Cooli L n l s t  h n a i n .  

. , 



4 '  Ip. 741-753). T h i s  r i e l 1  was t h c  discovery we1.l f o r  the  S t - e r l i n g  gat; I 

I 

I I 

5- i f i e f d ,  s a d  l ies  i i i i ~ u t  3 I n o i : t . l i - ~ ~ u r r l - ~ ~ ? i r s t  o f  r l l c  Deep Creek I 

"well. I 
i 
I 

I The S t e r l i n g  l. 'o~matiolz i s  2,4-42 fee t  thj.c.1~ i n  t l ~ e  Dt.el? Creelt w e l . 1  ' 
I I 

1 S ~ c ~ 1 " i . n ~ ;  T ~ o r i ~ i c ~ t i c > ~ ~ . - - T l i e  t y p e  s c c t i u i ~  d c s i g i l a t e d  f o r  t h e  St -er l i izg  

For1nati.m 2,s irz t h e  Ilni.un Oil Cu. o f  Cal. 23-:1.5 Stcr l : i . r lg  Unit: w e l l . .  

9 '  h he c1as t . i ~  rocks sre intcr1)cdZcd to a. large extent  i n  the  lower  arid 1 
i 

10- 1 
1 upper parrs .  The  ~ i l l d d l c  p a r t  i n c l u d e s  severa l  units of sas ids tone,  

I 
I i 

"1.ocated fin sec. 1.5, T .  5 N., R. 10 W .  ( ( ;al .dc.n~ood and Fackle~: ,  1 9 7 2 ,  
I 

' 

11 / I 

p a r t l y  cucgl .omcrat ic ,  C C J ~ T I I I ~ O : ~ ~ . ~  mor:e t11a11 50 feet t h i ck ,  The cocl 3.n.d 1 
I I 

12 i ! l i g n i t e  beds are g ~ - ~ ~ ! ~ ? r , ? l l . y  ~ . I - A ~ I I .  

I 
j 

1 
13 j 

I 
T' I 

I ,h.c:! a g c  of  the  Sterling; F n ~ : m n t i c n . c u u l d  I ~ o t  b e  accu ra t e ly  I de t . c r -  1 
! 

where i r  c o n s i s t s  o f  sandst:onc, s h a l e ,  s i l t s t o n e ,  coal., and l i g n i t e .  1 
I 

14 ' / mined from the  p s l y n o l o g i c  s t u d y .  According t o  Caldc-]wood and Fncl i ler  I 
I ' 1  (1972, p .  751),  the S r e r l i n p  is  p a r t l y  exposed a long  thc e a s t  sliorc of  1 

! 

19 1 mining rhe age o f  i 11e r o c k s  f l:ual iiie d.-ji:l;iperatc i l o r n .  These writers i 
I 

>().. 
he1:icvcd the Cla!!~p,ul.chri.r-ln Stz:;;:  i s  m z - i ~ i i y  T'li.oce!?c-' i .n  agc  b u t  may be i 1 

i 

I l6 I Cook I r l l a t  several. nii.les wesr and n o r t h  of  t i l e  Deep Creel; w e l l .  liiese 1 
1 

1 7  i 
I 
I 

I exposures w e r e  a s s i g n e d  to the C;liirngulc-l-lia~i. Stag<! by \:Tolfe, Hol)lctrl:;, 1 

part3.y c t f  ].ate M-; ozcnc 2.8". 1 
I 

18 

i:' I Flr:ir; cos<lne rlr,vcls L. u n i : ~ ~ l o ; : a ~ a b l . y  a u e ~ l  ic the  5 f c v l i , n g  Pai:l;>:liion 

23 , i 
J i n  tllc t..ype secl::ic:i-; (C~ildr.-.:\;<::~:: iinci F:>r . l : l r r ,  1 9 7 2 ,  1.). 7 . 5 1 ) .  Sa!:li)lcs , 
I 

I 

and J ,copold (1966, 1,. A211 , I c n q h n s i r ~ d  t.he cliifi.r:uities ia deter -  1 
1 
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Ilctailed des cr3.pti.011 n f  :Li.t,hology 

2 ' 1 Starldard O i l  Cclnjpany o f  Cal i fvrnia  ' I  Dee], Creek  U : ~ i t  
I 
I 

3 ~ N E  NE Set. 1.5, T. 2 s. ,  K, 1 3  I;. , So\.rs::d Base a13cl Eler:idian, Alaska I 
I 
IComn!enced l~iarcll 19, 1958; co:?.;?l.etcd August  6 ,  1958 

I 

5 ] A l t i t u d e  6 2 2  f t : .  grout13; 6 3 7  It. J<.E.  

T e r t i a r y  Sys tern 

Mi.occuc and Pl.j.ocene S c r t e s  

Ket~ :ii GI ocrp 

22 - in  cas j.11 g I 
l 5  I 10 - f t .  samples  

I 
I 

l6  I 22-30 
S i l t s t ' o n e ,  I . ight -gray ,  f i n e l y  sandy,  s1-ightl.y 

l7  1 n i c a c e o u s  , s c h t  te red carbonaceous fragments ; 

s r r i n g c r s  o f  l i h c - g r e y  very f ixe  t o  f ine-grained 
I 

I 32-35 
S i l .  t. j~oi: ' i  and r; ;!zl d s  t onc a:; above, carli ol-tuccou:; 



I 

j43-52 Sands to l r e ,  l ight---grtzy, very  f i n e  gr :~i~lccl, scat-t..erecl 

f i n e  gracrrs and dark,--gray g rx in s  , s i l t y ,  c layey ,  

fev carhor~acirous frngmen::~;  interber.ic!ecl dark-gray 

car11 onaceous sha.le wj- t lz  l i g n i t e  s t:ringe.rs 

152-68 
5 - ,  

Sanclstcrne, l i g h t - g r i j y ,  vcxy f i n e  t.o f ine-grained,  

s ca t t e rcd  n;edi.um gj-sins , 11 town c l a y  gl:a.ins and  

f i l - l i t l g s  ( ?) , s i l t y ,  s l.ig11 tl.y ri .caccous, carbo- 

naceous f ragmcs.nCs 

L i g n i t e  

Shalt:, rnedi um--.li&h t-gray t o  l i&t-l : ,suwnish-gray:  

carbol-iaceuus fragments 

S11 a l e ,  bi-ownish-gray, s i l t y ,  abunda~ : t  carbonaceous 

Shale ,  dark-gczy t o  b l a c k ,  velry cnrboilaceous ; I.ig- 

n%tc  s t r i n g e r s  

S i l t s  tone, med.i unr l ight - . - -gray ,  f i n e  ca rbonaceous  

n.r , terlal ;  i c t c l~ .bedc l ed  w:i t;h I.ight.-gray very f i n e  

tc~:i>d c!t?ditjj:!. gra:i.ns, ve ry  c l a y  pj., s!..i&ll~l.y I i.nly, 



S i  l.tstone, l - i g ~ t - g r a y ,  very finc1.y s m d y ,  s l i g l ~ t i y  

luricaccous , s c n t t e c e d  carbc:naceous f ragments  

Shale., bl-nck, vi?lry carbonaceous ; medium-lig11 t- , ,gray 

shal.e, ca rbonaceous  fragments 

I 
Sands  toile,  1:i.glit-gray, tiiot t:l.ed w i . t l ~  ycl iawish-brown1 

i fine- t:o medi.tlmn-grairled, rnany dark-gray grabs, I 

s:i.l.iy, c l a y e y ,  s l i g h t l y  l i m y ,  carbonaceous fraglncits 

Sands tone ,  mcdium-light-gray , fine- t o  medium-. 

g ra ined ,  s c n t t e r c d  c o a r s e  g r a i n s ,  dark-gray 

g ra in s  and f e l d s p a r ,  angu la r  t o  s~ :bangular ,  sil 

c l ayey ,  mos t l y  f r i eh l e ,  carbonaceous  f ragrncnts 

S ~ 1 ~ d . s  toric, I . i~ l iL -gszy ,  vcry f i n e  g r a i ~ l e d ,  very 

s i . l t y  ' I 

Sands t o n e ,  s i r a t l a r  t o  ab-ove., f i ne -  t o  mediumn- 

g r a i n e d ,  Fri-able 

Ligni. t e  

S h a l e ,  dal-k-gray t o  b l  ad;, v e r y  carbonaceous 

Sa11ds t or,e, n:edi.utn-l.igllt--gray, very  f i.ne g r a i n e d ,  

v c r y  s i l ~ y ,  sl.i.ght1.y ri.jcaceous, cal-huna.ceilil:; 

carbonaceon:: fragm;!nl ...: 

S i - l  ,, L t ~  . co111-' , n!:.diurn-li. ~;l:t.-gray, very ff-ine1.y ?ji::.iily, 

c;irboa~ncccius fragr;leni:s 

1 ,  ::. , ; < ' ! , I ( ~ ; V ~ ~ ~  I s ; , : , ,  ; , , . . , [ ,  ! - ;  , , , r , , ,  { . , , ; - "  

, , , 

13 



--...-..-........ ... ...- . . . .  ........ .. .." ,. . , ~ .A.L 

1 
1 '168.-3.70 I Shal.c, 11 rocnl.sh-gr:?y, abu1zd:lnt ca.rbonaceous f rag- 

% 1 lncrl t :; 

I 
170-172 L i g u i  tie 

1.72-180 Shale ,  medium-l ight -gray  , s i l t y ,  poor1.y bedded(? )  , 
! 

very f h e  i,~hi.t,e t u b e s ,  ~ i l r ~ h o r 1 ~ f  COUS f r a g m e n t s  ; 

i ~ ~ t c : r b e d d c d  vit! i  s i l t s  t o n e  as ab ovit 

~ I ~ N - N O  Sh a l c b  , 111ediurr:-1.i ~ l i ~ - g r a y ,  p o o r l y  be t l dcd (? )  , carbu- 
I 

I 

nocco l;s f ragii~c?uts 

I,igri%. t:e 

Shal  e ,  as abovr. ; in terbcdcled w i t h  medi urn-li.gllt--gr;3.y 
I 

s L i g h t l y  n:icaccc,us s i l  Cs t n n c  w i th  carbonaceous 1 
I 

mate r i a l  

S a r r d s t o n e ,  mecli.um-light-pay, very f i n e  to fi.ne- 

£ 7 - a p e n t s  

S i  1 t s ~ o n c ,  mi~diuni-1igk1L--gr:-ly, very f i n e l y  s a n d y ,  

sl i g l ~ c l y  ruicaceous , scattered carbonaceous 

gl ra ined,  s i l t y ,  el-aycy , f r i - a b l e  

S l ~ n l . e ,  medi  u:r,-.l igh t-gray , carbonaceous f r a g m e n t s  

I 

I 9 21.1.-??,I S i l t s  tone, as :above, yci lowish-brov~- , .  in p a r t  I 
I 

Sl:;-i:Le, n:ediu!-I-l.ig11l:-gray, s i l t y  i n  p a r t ,  p o o r l y  

bcrldibd , c:,l1:5 oji:i.ceul!:; f ~ r a i ; m e ~ ~ t s  

S i l  t s t o n c ,  :-i::: ;:ihovr 

'-?I:? 1.c , as :!I ove ; some 1) ruv~n l sh -g ray  ci3nue -iron:; t o n e  



. . . .- 

Sands  tulle, ~ned,iuni-1iglrt:-gl 5y ;y, f i n e -  t o  mediuni- 

g r a i ~ l e d ,  dark-grzy grali.ns , fe l .dspar ,  yell.owish-- 

brown c l a y  :i.n p a , r t ,  angrll.a~: t o  subnzrgular ,  very 

s i , l t ry ,  carbo~i;;ceous matic-.~:i.al 

S i l .~s t :onc? ,  as above;  i n t e r l > e d d c d  vc21:y f riah1.e sand- 

s t o n e  as above 

S h a l e ,  medi.uni-,ligllt-gray, s i l t y ,  car'uon.sceous f r n g -  

mcrr ts 

S i l t s  tone., medium-lie11 t-p,a^riy, s l i g h t l y  ye l lowish-  

b 3: own 

S1-lal.e, a5 above . 

S h a l e ,  dark-€ , ray  t o  bl.ack, s1ightl .y hrownish i n  

p a r t ,  very carl>onaccous, abundant carbonaceous 

f r'rigrlien ts 

EsL:ir;iatred salnple l a g  10 f t ,  

L i g n i t c ;  s h a l e ,  as above 

Sands tone ,  mcr!iun!-light--gray, ve ry  f i n 3  gra ined ,  

ve ry  s i l t y ,  s l . i g h t l y  micaceous , c a ~ : l ~ o n a c ~ o u r i  

f ragmen ts 

ShnSc., b r:owni.sh--grrly, carbor~aceous f rag11icnt.s 

SE;al.e, lnedi uni-gra.y, pl.a.nt fossi ls  and  ca.rbo~zncc?ous 

1:ragmcnts 

h:l.ectri.c.al -log i n f r c i - p r c t s t i o n ;  nz s;::,li>les fri.ri:l 

320 t o  3411; c s t j . m c c r l  :-3;!rn:,lc 1;:~:; 10 it. 
I,j g:l l  tc 
S n ~ r  (1s tonr: 
S h a l e  
..... .... - ...................................... ....................... 



1 320-321 i L i g n i t e  I 
I 

3 / 330-337 S h a l e ,  ~liediuln- t o  dari;-gray, abundailt carbonaceous 
I 

2 

7 3 4 1 - 3 4 4  S i l t s  tone ,  m e d i u m - l i g l ~ t  -gray,  carbonaceous  i rag-  1 I 

321-330 Sands tone ;  sulhlb sit;rlc. in rrlicldle 1 
I 

abundar~t  cal-11onaceou.s fragments 

S i l - t s  t one ,  as /ibovt: 

S h a l e ,  as :;have 

S i 1 t s t o r : c ;  r m d . i u n ~ - _ l ~ i ~ ~ - r a ,  very f i n . e l y  s a n d j ~ ,  

I fine. car l~onaceous 1;iatreri a1 I 

16 j scme d~:-::--gray gr::irrs and f e ldspa r ,  s i l t y ,  I 

I 

I I 

m i l t e ~ : i a l ,  fairly porous?  



S h a l e ,  nwd-i un-gray, s i l . t y ,  cnrbanaceous fragmerl ts  ; 

i . n c l ~ . ~ d c s  several ti1i.n beds  of 1.i g r ~ i t e  

Shalc , dark-.gray,  v2iy carhonaccous , fisulil .c(?) ; 

some i.n*;ri:be.ddec! l i . g : ~ i  te 

I 

Lligni te  

Sha l e ,  ~!~::~iliium-grq, s i l . t y ,  ahu~zrl:+nt cart, oi-,aceaus 

f ragrilexr ts 

S h a l e ,  mcdiurn-ligh t---gray , very s i l t y ;  i.n t:csbedded 

w i t h  nedlum-SigJit- ray s l L g h t l y  rilicaceaus si.1.t- 

~ t o r ~ e  w-i'ih f51:c c :~rhonacccus  f ragmerits 

, l . ay  t o  lig11 t - , o l i v e - g r a y ,  very S a n J ~ i : ~ ) n e ,  l i g h t - , - h , -  

f in(:  t o  ciediurr~-grain,ed,  znj iula,r  t o  s u b a n g u l a r ,  

proli al: 1.y sil-ty , mu$ t l y  l o a s c  
8 

Shall?, ~;;zdi.~lin-gr a); , nonb.edded( ?) , carb0n.a ccous 

f r xgi:)en ils 

Sit~ld:; t ( . ) i i ~ ,  as abovz 

S h a l c  , 1) rs:;;iis!?--~rr.!y, ahu~~dani :  car l~oni iceous  f rag-  



.................... ..-......... ..... , .. ....... ... 

Sha le ,  mcditlm-light-gray , s i l t y ,  c:arbonzceous Frag-  

men t s  

Sancli;to~lc, lig11 t-gray , very fine g r a l n c d  , s i l t y ,  

1itr;y in p a r t . ,  s c a t t e r e d  cr-lrbonaceous f r a . g m c n ~ s  

Sj.lt.s~o?-lc , nv2di zlr.:-ligllt-gray , scat:tered cad,ona.cco~ 

rrmteri a1 

Sands tone ,  as a13 ovc 

S i l t s t o n e ,  brownish-gray,  ve ry  f i n e l y  sandy,  limy, 

ha rd  

Shal.e,  b ruitnistl-black, p a r t l y  l i m y  , nlotlerate- 

y e l l o w  try:; t al.l.inc ca lc i  re. in f racturcs 
, . 

Shcll c , g r c e n j  sh- -gray ,  pr!c!r-ly bcdrlecl? 

S i 1 t . s  t u n e ,  mediurn-light-gruy ; i n t e r l ~ c d d e d  t~iedi.urn- 

I . id l t -g ray  vely f i n e  g r a i n e d  s i l t y  s l i . g l l t l y  

nicaceous s a n d s  tone  wi. t11 s c a t t e r e d  carb0n.aceot.l~ 

matcrial a n d  h l o b s  of  ye l lowish-b l  i,wn c l ay?  

S h a l e ,  n:zdi ,ur;~-l ight-gray,  s l i g h t  greeni.sh t h t ,  si: 

v > r y  fjneL1.y t:o mcdiurn s andy  in I.owcr p a r t ,  s c a t -  

t e r e d  carbnnac..eous f r;11;i11c11l:s 

S i l t s  tone., ~i.?di~n;--l . igl! t - - g r ay  

Es1.i-rn2t.r-rl sa:-:!ile lag :I.() ft . 
Sn~ii!, :;r+l: ;.ilre t o  mr.c!i 7!n:, a n g u l a r  L G subal-;i:;.t!.::tr, 

s t>iTle cijassc!' g1ra-i.n~ , fi!!.d:;par, grc::;:;, retl, and i:;:; 1'1i. 

y r a y  g~+:ii~.::<, p~:abab l>~  ::;.i!.ty> dris..i.:.; I,.oo:;<:; t ; : ; : i ~ ~  

, ,  1) Y C ~ ~ G ~ I - ~ ~ S ~  . . t - r ,  i, i-7. ...... ~ : i  1: 11 1:~) ;; ;ln &; rc +,I)  3 . c ~ ~  1,: 1.i ,.?I 1 .  .. .............-.... , . . . . . . . . . . . . . . . . . .  ............. 

. ' " I " , ,  , ; : , , , , : ; :  
.!-,.., , 

, , . :, 



I 505-585 Sand, a:; abcrve, much ye l luwish -b rown  c l a y  matrix 

i n  p a r t ;  probably incl.udes li  gn%t:c s t r ingers  

Sands tone,  mediurm-~ray , f ine-- t o  medium-gra ined ,  

a i ~ g u l s r  t o  sub a n g u l a r ,  accessory grai-ns as above, 

very s i l . t y ,  c l a y e y ,  low p o r o s i t y ?  I 
Sancls tone ,  medj urn-gray , very f i n e  t o  f i n e - - g r a i n e d ,  

I 
scnt tercrd nedium L O  coarse g r a i n s ,  v e r y  s i l t y ,  1 

1 1  1 624-632 S i l t s  tone,  medi  ulil-l.ig11 t-gray , very f i  n c l y  s a ~ ~ r l y  i n  
I 

s lig11tl.y mic:accous, cal-bonaceuus f r a g n c n t s  ; prob- 

I a b l y  intcr2)cddcd with mediu~ri-gray s i l  t s t o n e  

p a r t ,  carbonaceous f r a p e n t s  ; b rcwriish-gray very I .  
f i n e  gra ined  h a r d  limy i r o n s  tone I-lodules ? 

L i  g11i t e 

S t l a l p ,  dark-gray t.o b l a c k ,  s c a t t e r ed  f i n e  t o  cvars 

IO- 

sand  g r a i n s ,  very carbonaceous I .  

612-625 Sha l e ,  mediutn-li ght- t o  mediun-gray, s i l t y  

S i l t n t - o n e ,  mcil ium-light-gray,  very f i n e l y  t o  f i n e l d  
I 

lK / sandy  and rn; caceous  i n  p a r t ,  f i n e  carbonaceous  

ma 1:c ri. a l  

.::o / 6 4 6 - 6 5 0  S h a l e ,  nicdiu~ii-gray, ,si.l.t.y, p o o r l y  bedded(? )  , 1 

s t o n e ?  
I 



......... .....-........ - 

Shale,  m2di.um-gray, ~ . ; : i l l . ~ ,  l imy  in u p p e r  pal- t ,  

carbonaceous  f r a g m ~ n t s  ; i r o n s t o ~ e  as above  

Sand:; t o n e ,  medium-1.i ght:-gray , very f i n e  t o  f i ne -  

g r a i n e d ,  many darlc-gray gra-ins , very s i l t y ,  

s l ig l l ' t  1.y r~ucr~ceous  , d r i l l s  :I.oose i n  p a r t  

Sha l e ,  darlr-gray,  verqr carbonaceous ; l i g n i t e  

Sha l e ,  ~::cdium+.gray, s i l t y ,  p o o r l y  bedde.ti(?) , abun- 

d a n t  carbonaceous iragmcnts 

S i l t s  t o n e ,  m e d i u t r r l i ~ l ~  t-gray , s li g l ~ t l y  nicacenus , 

F i n e l y  carbonaceous 

Shale ,  as. above 
. I 

S a n d s t o ~ i c ,  mncdiurn-lig11'i-gray, very f i n e  t o  Einc- I 
g r a i n e d ,  soinc msdi.urn grains, v c ~ y  s i l t y ,  s c a t -  

t e red  mica, f i n e  carbonaceous matex-ial, l o w  

p o r o s i t y ?  

Shale, as above 

S a n d s t o n e ,  mecl i  urn--1.i.gh t-gray , f i n e -  t o  medj urn- I 
I 

grai -ncd,  angul.r:r t o  s u b , ~ n ~ u I ; ~ r ,  r e d ,  g-i:cen, a ~ i d  



S h a l e ,  mediunr l j .&t-  t o  medium-gray, b r n b ~ n  t i n t  i n  

p a r t ,  s i l t y ,  carbonaceous  fragrncllts 

Estimatetl  :;anlplc 1.ag less than 10 f t  . ?  

L i g n i t e  

S h a l c ,  nie,Ji urn-gray , cal:bonaccous fragments 

Sandstone, n~~dium-li.gl~ t-gray , very f i n e  to mediuni- 

grained, s c a t t e r e d  coarse g r a i n s ,  angu l a r  to 

subangular ,  probab1.y s i l t y ,  d r i l 1 . s  I.oosc 

S h a l e ,  d a ~ k - - g r a y ,  very carbonaceo~ts ; medj.r~m-gray 

s i l t y  shale 

brown t i n t ,  l i m y  

sands tun.^, as above 

Shale, mediunrgray , no carb oi~accous frsgrne~lts 

Sha l e ,  b rc;,!nish-gray, ve ry  carb  onaccous 

Shale ,  cinrk-gray, vi.1-y carbcna-rccous; 2-fl:. liglite 

bed n e a r  n i d d l e  

Sands  t:c,iic:, ~mediun1:-1.: g11 t-.gragr, fine-gra:i.neii , scmc 

ned:i.tirl a!id coar::e graj.~;s , ;i:!~?;ul.~l: 1.0 t.13; nngul.;i:>, 

prc;i;a?;l..y s i l t y ,  d.ril.:!.s loo!:;<: 



I i 815-830 
Sands toxic, rr~edlurn--lik;li  t -gray , medium- t o  vc:ry 

I coarse g r i ~ i l z e d ,  nlriizy grni~rsles arid f e w  pebh 1-es , 

g r a n i t e  f ragments  , few dark-gray Tgneous g r a i n s ,  
I 

rrruch clcar q u a r t z ,  t r a ce  o f  doub1.y-terminated 

q u a r t z  c r y s t a l s ,  fi?l.clspar, l.oose 

Sands tone ,  similar t o  tihove b u t  soriiewhnt f i n c r  

g r a i n e d ,  some very coarse gl:ains and grantl1.e~ 

9 

s i m i l a r  t o  above, trace q u a r t z  c~ysta1.s 

840-855 Sands t o n e ,  mediurn-li  gh r;-gray, f i ne -  t o  coarse-- 

S a n d s t o n e ,  ;is above,  p a r t l y  cealentcd w i t h  yellowish 

brown c l ay ,  Inore dark-gray and green'  grains than  
L 

ab ove 

Sands  t o n e ,  medium-llglit-grqr , fine- t o  rnedium- 

g r a i n e d ,  f e l d s p a r ,  a.bundant da rk -g ray  , li g l ~ t -  

g r e e n ,  and  r-eddj sh -S rown g r a i n s ,  limy, m o t t l e d  

l8 / wlch hrc.wnish-gray l imy  cl-ay , low porcs7..t:y? 

Sand ,  r'ddiui:l-light- ray,  fir:^ t o  rned;um, accessory  

gra- ins  as nbovc, di : i . l lc  l o o s e  

S i l t s t o n c ,  b rorin:isi:-.g~:iiy t o  ol.:l-ve-gray, 1.411iy, h a r d ,  

f e w  cii~:iionacrous . f t : a~mcn  ts , loolcs l i . ] ~ ~ ?  i.in1u.s t;onc 



Shale,  mcdiumn-1 i g11 lc- t o  medium-gray , a1)l:ndant car130 

naceous f ragments  i.n p a r t  

S i l . t s tox le ,  med-i.uz11-l.igllt-gray, -very  finc1.y sandy ,  

Sha1.e , as above. 

7 9 5 8 - 9 6 0  Li gn i  tr e I 
Snrlclstolze, medi.un1-ligl;ht-g1:a>r, very f i n c  tr.0 f i n e -  

gl:ained, very s i l t y ,  c layey 

S h a l e ,  as zbbovc ; mcdium-light-gray s i l ts  tone  

L ig t l i  t e  

S i . l t s t o n e ,  as above 

S h a l e ,  as above 

S i l t s t o n e ,  as  love 

S h a l e . ,  mediu~n-gray , carbonaceous fragracnts 

S h a l e ,  dark-gray,  very carbonaceous 

L-igniLe 

S h a l e ,  as abovc 

1000-1.020 Core  1; r e p o r t c d  recovery 20 f t .  ( 7  t r a y s )  

Tray 1 ( 2  f t .  - i- core )  I I 

b u t  g r ~ a : : ' : ~  t.han 0.1. iri ,  , s c a t  t e r c d  c a r h o ~ l a r e o u s  

f raginentc ~:::):-:tl.jf s v i ~ i ~ j ~ a l . l . e l  t o  lli?ddi.ny:; so.:it: si1.i:- 
i 



becldetl, not: l i n y ,  very f i n e l y  szndy i n  part:, ilbull- 

dan t  dzrll-gray gra . ius  , uianj. y e.Ll.owi.sh-gray clay 

g r a i n s  , :!;any paper--+thi .u c;irbunaceous s h n l p  l a m i - .  

natioiis 

11003-1.003.3 ' .  Shale,  rri~r1.i unl-gray, very sril try, betiding obscure ,  

" 
7 

many f irlc carh  on:zcc:ous f ragrnerl i.s I 

1002-10C13 l l issin~ 

Tray  2 ( 2  f t .  ;i c o w )  

many dar-k-gray grains , very s i l t y  , cl.i~>rcy, i 
f iss ' , le  to p l a t y  b e d d e d ,  p z p e r - t h i n  shn.1.c ~ . i ~ d  

s i l t s t o l ~ e -  laminar ;\lit11 abttnd,int carl>oi:aceo~s 

milt: t3 1- i r: L 

Shalt: ,  i~lcclium-gray, ve ry  s i l t y ,  p l a t y  to tllrin 

bedclf?d, many f.i ne  ca rbonaceo i~s  f ragner-lts , few 

sl.1 t 2 3  to i -~e l a m i n a e  

K i s s i n g  

( 2 . 3  t c .  -- + cpre)  

Silt.~;:c-ii?e, tnedi.(~i-;i-I .:;  ~ i i t - g r a y ,  ot,:;c~13;c t l i in tlecldjng: 

ma!-:): £L:Ic cr-l:r!-i o:-,::::c uus: ir;:.c,~~ic-.nt:c; 

S l i ~ l . < : ,  r .~~~- : iu ; i~-gr ; i ;y ,  s.,.il.ty in uppej: p a r t ,  p l a t y  t o  

v;j-:r t h i n  bcddc!~:!, poorly 'i)cd(!cLj, in ]~:!r!, soiilc- f i r i i :  

c~.;:~.-:;~-~!-,;!~:.?~:!~:~ f1-: ;;,,1t7L1L:;, :la:irge r i3~ : .~ i . !37~L~: t~ :~?o~ l~ ;  

- - .-. f - -  ., -, . -,.-. 1 -  . . . A . J . / . 2 . . . .  > * - . L l  . .>> 
1 

..... . . . . . . . . . . .  ..... ....... . . . . . .  ---- - . . . - . . . . . .  ... . .  .> 
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1008.3-1009 M i s s i n g  

Tray 4 (l..5 ft : .  f -  , core ,  rutl)!~ly in partr) 

1.009-1009.8 Shale,  r n c d i u r ~ ~ - l i d ~ t - - -  t o  mediuni-gray, poor1.y bedded,  

con:mnn cra~bonaceous  f i l m  aild fragn!i.nts i d  p a r t ,  

:; caLt:cz-ec: l i g n i .  t:e r'l-agments , s li ci:cnsirles rin 

l a u e r  pa~:t:; fcw thi .n b e d s  (less t h a n  I. i n . )  of  

medi urn--dark--gr,iy carlonaceuu:; sha l  c; li gilt t e  b e d s  

f rv  rirltl~es th ic lc  at b a s e ,  mi d d l c ,  ant1 top?  I 

I .i"+t- t u  mrdi  mi:--pray, p o o r l y  t o  obacuro ly  bedilrd,/ 

I 
&und ; l i - !~  small  car-ljonaceous f i ln l s  most..ly subpar- 

i aj.1::1 t o  bcr'.d5.1-:2[ ?) , fc.r.: l z r ~ ~ .  czr'*:onz:lc:~us frag.-. 

mcn ts 
i 

Tray 5 (0.7 ft. core) 

rncdtut!l(?) l:,ecldcci, very s i l t y ,  subnn.~u!.ar, aburl-: 

d a n t  dark-g~:aj: t.o l~ lac lc  gi-a:ins , s lig11 t ly 

I./%. i n . ,  quc?lmLz, dark--gr;ly Lo l ~ l a ( : k  ? l i i : ; ;~ lP - . ,  s u b - ,  

~ r o r t i ~ l l e c i )  :in. 3:-.:in. b c d  2 :in.. I:rloxq i.np, ia : i . r lg  



1.0 15-3.0 1.5 .2 Shale,  medium-,li.ght- t o  medium-gray , p o o r l y  bedded ,  

s 1i.ckcnsides cornnil ,  ah undan t  carb or.~a.ceous f rag-. 

mcnts mld p l r m t  ix! :prcss%o~~s,  few l i g l ~ i t e  f rag-- 

nents, resenhleu u n d e r c l a y  

1.015.2-101.6.4 L i p i  te a n d  vc. 13- cnrb  onaceous  shale ;  inc l .udes  a 2- 

fin. be.d of mediu~n--grzi t led silty f riablc sands  t o n e  

wi.th 1 i g n i . t : ~  sl:ringcrs 6 i n .  above base 

1.0 3.6 ,4-1016 . 7 S1-isle, rn9diurn-gray, s l igh t :  o l i v e - g r a y  tint, poor1.y 

bedded ,  y l i .cke .ns ides  (:OI~IT!;~OI~, abulid:int smal.1 t o  I 
In.;gc carbonaceous I i l n t $ ;  and fragmcmts, few 3.i.g- 

I 

n j , t e  FrSg~: icnts ,  r c s e d ~ l  es u n d e r c l a y  

13 
I Tray  7 (1.3 ft .-t- -- cu rc ,  r t d b  l y  in p a r t )  

I 
14 I 

1 1018-1.018.5 S h a l e ,  sirnjl.nr t o  ahnve, becomes medium-dark-gray a 
I 

15 " I base  
I 

i l . g n i t e  ar;d mi.dium-dark- to dark -g ray  car11onac:eous 

s h a l e ,  s l i g h t  brown t int,  weathers fi .ssj-1~ t o  

plat:)- 

Pi-iss ing 

S l l a l c ,  n!:?d?.um-gray, s (:at tered carhonnceous f rag- 

r.,ents 

S~I-1clstcili;-!, i . i ~ ; h ~ - g r s ; ~ ,  f i n e - g r a i n . e d ,  s i l t y ,  l i rny ,  

rnallg d:irl:--gl-ay i:o lil.rii::c gr:ai!.lc-;, sr:ntltored 1-cddtsh 

b r o ~ ~ n  gi-;?-ins ; s o w  hrclvnish-gray li1r.y h hard s11al.e 

v.ji.i-.h--:.~;lny . . . . . . . . . . . . . . . . . . . . . . . .  (,.lal.lt .i~r~)>r.c:;sions i l : i  u p p e r  part: - ... .. ...... -. . . . . . . . . . . . . . . . .  .- -. 



Shale,  rnctl-iuln-grny a n d  .brownish-gray, n,any p l a n t  

I 
, I  t i n t e l - l ~ c d d e d  brownish-gci~y s h a l e  w i t 1 1  abun- 1 

I 

mcn ts ; in t -e rbedded  l . igni  tc 

c s  tolie Sl la le ,  21s above;  some medium-l.j.ght-gray s.i14..- 

rlcar b a s e ,  sca-~+,cl+eii  ca~:bcnaceous f~ragr~ lcn t s  I I 
! 

<+1.,-1.- 1 S a n d s  tyor~c, 1.idlt--- t o  medium-li.gtit-gray, f i l -~e -g r . '  

e d ,  s c a t t e r e d  lucL.Lum g r a i n s ,  m o s t l y  :lonac, l imy 

: i l l  i ) : l X i ,  illally d ~ ~ , r < < - . g ~ ~ y  gI ' i . t i ,~ l~ ,  S(.>iF2 r ~ : ~ < l ~ ~ ~ ? : . ~ "  I 

bru:.~il gruli-ns , s l i  g h t l y  micnceous  , probah.h:l.y s i l . t y  ; 

i nt.er11eddzd wi-t l l  s i l t s  tone  as above; soale s h a l e  

as above i.n ti1)pzr p a r t  

S and5 ! -o~ lc ,  as ill.)c,vr, few coarse grain:: ; some in t:e~-- 

bedded  s i l i l sLolre  as abovc 
I 
I 

Sailt i ,  rn2di.u~--lj.i;l;i:-gray, £ i .ne  t o  c o a r s e ,  snmc? very i 
I 

I 
c:v;i::Fe E I : ~ . ~ I : L ; ,  1:ia11y bl.ac1:: gra.ins, uolce P e l d s p a r ( ? ] ,  

I 
;-l.,:.;:.il.:-~~- to : .~ iL i r~ \~ i i . ld ,?d ,  I . r>~,se,  sl,i.glit:ly n:.icacCoils, / 

I:,: ,:3:-; 3 y c:  :. .I. i..y 

,C,,!:,!i. ;::; abo-vc, I(:\,I ;:?-i.rnuli?s; rjonle ji:i-clrlleddcd v i . ry i  



- ............................. .............. ..... ..... -- - ........ 

sub:~~~g:~~: l .n r ,  V C ~ .  I - ~ I I I Y , .  man.y hla.ck g r a i n s ,  soIlle 

] . ight-+ [!,rt:!en, l~l.r:h, and reddish-brown g r a i n s  

Sllal-e, n?;:d:bunl--:Ligh,t- t o  nicdi.uril-gray 

S i l . ~ : ; t . c l ~ ~ i > ,  mcdi.um--l.ip,lliht:- t o  ~ ! : e d i ~ l r n -  grr..j7 

Sands  tone, iil~diunl-l.i.gl-1t: -gI;ii~ very  f tile grahPd, 

si.:! ty ; j .ntcrljedfir?d w i t h  s:i.l.tstone as above 

1153-,1157 . Sllalc , riledli a r n - ~ r z y  , ca.rbot laceous f r ~ g i ~ ~ e ~ ~  ts 

115 7-1158 L t p i  trc 

11.5 8-1160 S]lal;l ,  brownish--gr;lq-, carbonr-iccoxs I'ragmcnfs 

1160-1161 Ligrli r e  

s; ,.(,.. 
2 )  J L L Q  ~ i ? d i : : ~ ; l - - l i ~ ! J ~ . L - - ~ r ~ ~ y  t7 

Shdl.e,  ti!~:diun~-g~:ay rind bsrow~ish-gray 

1170-1173 S j . l c ~ t c , i j ~ ,  3s & U V E  

11.73-1177 Sh;l:Le, riiedium-gray , s i l t y ,  carbonat: tous f ragments ,  

16 1 n;,;rei-eLc ~ 5 1 . 3  o\,rish-bro~jn i r o n s  Lone. cc~ilcret-icri-IS? 

lX / 1.1'78-1.180 S i  l.tstoxle, n!:>d;ul~i--1i.g)lt-pray, sonic corbnnaccous 

3.3.t!C-1.182 Sll;.l:.(3, 25 above 



.... .... ......... . .  ......... . . .  

1215-1.217 Sands torre, 1-i g I~ t - -g r i : r -n i s l~ -~~ray ,  very f ine  t o  f i n e -  

- - grail-led, sonic b L x l r  graj.r!r;, v e r y  si:l t y ,  l i m y ,  low 

p o r o s i t y  

1.217-1218 Shale ,  b r o ~ ~ ~ n l s l - ~ - g r r ~ ~ y ,  car-bonaccuus f~:agr ;~ents  

1 2  18-1.235 Sat~dsl:one, l igl i  t:- t o  n l , e d i ~ ~ ~ ~ - l i g h t : -  g r a y ,  fine.- t o  

medri.un~- 2,l-a-i.  led,^ I;iaiIy 1)ltrck gralns , s catterecl 

reddish--: iro~,?n g r a i n s ,  s i l . ty,  angu la r  t o  sub-  

a n g u l a r ,  i ~ ~ o ~ t l y  2ril.l.s I.oose 

1235-1 2 3 7  ShaLe,  dark-€>ray  t:o I~:-o~~7rli.sh-grayiy, i!bundant cai-50- 

naccous  f ~-aj;~uimte 

Sands  ton<:, met!iu~n-lil:tl~r.-grzy, f i n e -  t o  coarse- i 
I gj.-ained, sc:;:~~tei*~_ci very c o a r s (  gr;lri.rs iirt.4 g~:::nu_?e:;i, 
I 

blaclc el-ai .ns,  l a r g e r  gmi.ns a r e  s u b a n g u l a ~ :  tcr sub- 

roundcd, s - i l t y ,  r;ric-n.c<>ous, f e l d s p a r  

Ssr;dstronr?, l i g h t - 0 1 . i . v ~ -  g ray ,  f inc-- t o  mediurn- 
I 

g r a i  ne:? , s i l t y  , I.ir,v, h a r d  

Sh::l.c, I!,,.,!" r!T:3--gray , cr-:::l:onr~ccni:.c: f r a g m e n t s  I 

Sf-I :-::i c , I:!,:, i!-i-lwi- ray , V F  r y  car!, ox;r cc!ous ; L:i.;:n,i trc I 
I 
I 



".,. -. , . . - . . . .  ........... -, ..... ..--. ... 

Sands  Lone, l . i g l i ~ - g r a y  , firac.- t o  mediunr-grai.nec1, 

some c ~ a ~ : s e  and very co:ir'se gra i r i s ,  s u b a n g u l a r ,  I 
many blarllc g r a i n s  , s c a t  t e r cd  recldi sll-.-b 1rov11 ~;ra._n'.~:;.s 

s i l t y  , mucl: hrow~~.:isi:-gray cl aycy m a t r i x  i n  p a r t ,  i 
d r i l 1 . s  l o o s e  ! 

I 
I 

Sr,~nds t ,one,  as above, coarser, somr. g r a n d e s  , f cld-, 

I 
s p a r ,  s evera l  s u b a ~ g u l a r  dotlbly,--term:inated q u a r t z 8  

1 

cl-ys t~ 31%~ 
I 

I 

Sands t o n e ,  2.i ght-olive-gr*ay,  f i n e -  t o  mr:dium- I 

I 

g ra ined ,  s i l t y ,  l i m y ,  , l ~ a r d  

Sands  t.one, l igh t -g r -ay ,  f i n e -  t o  coarse-grained, 

so!?c v e r ; r  C.C;IYEP gral .ns  .-.:id granul  P S  , s:T.!.. t y  ., 

d r i l l s  I.oose, sL:nil.ar t o  above 

Sar-~dstonc ,  light-.-gr:ay, fine- t o  ried:i.ua~-grairrccl, 

b l ack  g~:ajl-!s a:; above, s i l - ~ y ,  d r i l 1 . s  l o o s e  

1349-1357 Shale ,  mediurlr-l.ig11t- t o  n~edi.um-gray, sr:.attcrcci 1 I 
p l a n t  i m p r e s i o n c  and i rngments  ; int:erheddi:.d iivi th' 

mediurrl-li.p)?t--~!,l:ap silts~one 

1.357-1.367 Sandr;tone, I.j.g1;1t--gr;:y, Ll.i!lc-- t o  ~;.c.cl:ium-grari.r:edr 

I 
:;on.. co;lrs c: gi-:ins , 5 : ; l . t~  , srlh2rl ::~~!.nr ~ I : ~ L V  L-);:.:X!:' 1 



Flectrica1.-lag, i .ntcrpl:c!Lation; sa11lpl.e~ f rom 1390 t o  

I.440 n~i.sl;il.)r?l.cd o r  uiii. oE pl .ncc(?)  ; evt . i .mntcd 

sample l a g  10 ft. 

Sands tone 

S h a l e  

Sands t 0112, 1 i .ght--gray,  f ine-  Lo mc.diu~n-graix~cd, 

s i l t y ,  dri . . lJs l o o s e  

Sl1ale, mcditim-gr-a). , Sew ca rbonaceous  Fi-r;~:ments 

i - n t e r b e d d e d  f in<?- ,  1- c) niediu~r;-gr:qinp_J szl-rt?s t c ~ n e  I 

E s t i m a t e d  zatnple l a g  1 . e ~ ~  t h a n  10 f t , ?  

Simdstorze, I.i.ght:-gl*~;?, f ine-  t o  medium-grxinccl,, 

s i l t y ,  s0rr.e coarse g r a i n s ,  sut,angular, Inany b lack  

an tl s ox:e redcli.::h -S I ~ 7 ~ 1 1  and g r c m  g ra i  11s , d r - i l l s  



Sands t:c:nr, ! ig11 t-gray , very f i n e  t o  f:irrc:-grai.~~eil, 

si. 1 ty , dril.1.s J,  oos e 

Lign:i  te 

S h a l e ,  mcdi::a- t o  da rk - -g ray ,  carl~onacet)~:: i t1  p a r t  

Sands tone, l i-gli  t-graq,, fi.1.1~-- t o  mcdi t .~m-grained,  some 

coarse g r ~ i i n s ,  si. l . ty , abtinclan~ b l a c k  and some 

reddish-,brow<! g r a t ~ ~ s ,  dri1l.s l o o s e ;  m i . dd l c  parl: 

i n c l u d e s  i.111-erbedderl gray- 51-131.e 

Shal i . ,  medium-gray , ca~:bunaceous fragme~lts  

L i  g n i t e  and dxrk-gray c a r b  onzceous slzalc 

Shale, medll;m-gray, c;-.irbuna.ceous F~-ay;menCs  

~ i j . ~ ~ L o i i ? ,  ~ ~ ~ . ~ i l l i l - l ~ & ~ ~ i ~ . ~ ~ ; Y ~ z ) 7  

Sha le ,  mediuri~--.grzq' arid brownish-gr-air, ca~;lsonacc!ous 

fragments 

I,i.gnj t e 

Sha le ,  dark-gray , carb on.aceous 

Shale, mcdi  ux-gray , cari~oilaceous f ~ r a g i n e n t s  

L i g n i t e  i 
! 

Sands tox.le, y t : l . L o i ~ ~ i s l l - - ~ ; r ~ : j ~  to li. gll t - - o l . i - \ r e - g r : ~ ,  fi.11e- i 

gray gr2 i  ::s , s C L ? ~  t f - > r ~ : d  ciiasse gl:a i n s  , aug1.1 J <:c Lo I ! 



Sands  tone,  . l . ig l~t -gray,  fri.r~e- t o  cu:irsr+-grained, sub- 

ar:gui,:r, liiaxljr dark-grzy La b l  acl-c g r a i n s ,  son)? r e d -  

ciish--1)rown ~ ~ r l d  grr.cnl:;l i-gray ,grains , probably  

s i l t y ,  d r i  l1.s l oose  

S h a l e ,  Lror,:n-ish-gray, c!srly carbunaceilur; fragmerlts 

Sands  t o n e ,  zs above 

S a r ~ d s t o r i e ,  s-i rn-i.lar t o  :ili:luve, probsL:ly 1:lecliurn- t o  

v e r y  coai,:;e g r a i n e d  i.11 p a r t ,  d r j  11s 1.oose 

Sarldston,- ._ ,  1 i d l t - g r a y ,  f i ne -  t o  r:;cdiu~u.-grained, 

scatt.ercti coal:.zc ~r , i ins ,  subangul.sr, p r o b ~ h i y  

s i l . t r y ,  :?.bcessory grains as above, d r i 1 . l ~  1.oose 

Sha le ,  ;;re,i::u~n-graqr , VZI:.~: f i n e l y  c e;-?g, 3 czi';t~!rcd 

cart ona.ct?our, fragini:r~t .~ 

Sands ~ C J ~ I ? ,  crl.ivc-grab*, v e l y  ffir;c. t o  fi.11.e-grained, 

l i r r j ,  r:il.t-y, w e l . 1  i . n d u r a t e d ,  t l a~k-gray  t o  b1nc.k 

g r a i n s  , carb onacrci~; Iir agrnen';~ <)il bedding 

Sll ale , 2 5 .  ;I'!-) ove 

S a ~ l d s i n ~ i c ,  l:i.ght-gr:i>-, f i ne -  t o  razd.ium-p,~rsinerl, sub-- 

angul :! -#:, prclh ril-) ly :: .ll ty , nc~t:;~ cia rk--[;ray t r :  h l.ac6 

~ r ; 3  j.1: s , <! Ti. 1.1,~ I.~J<;:, C: ) S GI;!?. 1:ed ij :i.sll -,,tj rlGl,7n f ind 

~rect~.!::J,.--j:,i- F;;; ; ; T ; + ~ . z ~ s  

i t . ~ ~ h - ~ p , i ~ ; ; ~  ; - ~ ~ ~ I I I ~ c ~ : : ~ : J ~  , , . : ~ ; ; - ~ J o I ~ L ~ c ~ o \ Y . c ;  fi":~g-- Sllz lc . ,  1,.,.,!::--'-, 

i?;:'n:.:: 

S:+!ld~t.l.,)rC', 2:; $bovi: 



Snncl..;toilc, as R~JOST 

Sllale, da~rlc-gray ; carhorl:.ic:eous , 1,:igrri. te s t r i n g e r s  

S a l l d ~ t l : ~ l i : ,  I :i.p,ht:-gray, li.tle- t o  c o a r s e - g r a i n e d ,  sub -  

angular, snxc very co:*J.se g r a i n s ,  f c w  g r a n u l e s  of  

I.:igllt--gi-r~.y S l - a~~ i i r e ( ? ) ,  probaS1.y s i . l t y ,  marly dark- 

g::aSt t.o h l a c ! ~  g r a i n s ,  sotlle rctldish--bra a n d  

greenish--g~:ay g ra i -ns ,  d r i l l s  l o o s e  

Sandst:ol-te, li ght- -gray ,  f ine-  t o  ~fiedium---grninctl, sub- 

arzgula~-;  ; .n tcrbedded c~ediun:-gray s11al.e w i t h  

cnl-bolln c i : : ~  f raglaen t:; ; s eve rn l  t h i n  lignite tl er-1s 

in l ower  p a r t  

(.,, C , ~ ,  s 3i:,i: i : ~ r h ~ ? l ~ r ~ c c . z ~ : ~  5::ag:1lrn t~7 S l i a l e  , 111ed.i.u;i. -,(J - .*, .  

Sands  t one ,  ' l . j .g l~t -gray,  f i ne -  t o  m;id:iuin-~r;'lill~?cI sub- 

a;.~gular, dr; rk-gray f n black a ~ z d  retId-i.sh-.l) rcx:n and 

greenisll-przp g ra i r l s  z s  above,  pl-hbably si.:!ty, 

d r i l l s  I n w e ;  int6:x:l:c-rided wi . t l1  1ncdium-gr,2jl sl-iaLe 

as above 

Sllnl .c ,  n~ad'ii.;;e-iar1;- t o  d;lr!r->;,rs:;, :~lLund;:!lt. c,.;-\rlso-- 

n a c e u u c  f r-ag.r!iir? ts 



Shal.e, nc:dium-gray, sca t te red  c a r l ~ o n a c c o u s  f rag- 

sirni.La:- t-o above, l o o s e ;  i i - l~e rbec lded  w i.th riicdiunr I 

t o  r:!cS.iurn-.dark--~rcl~ sll a l e  wivh solne car\,or~ace.ous 

3 

f raglrlzn t s  

S h a l e ,  a s  above 

1923-1940 S a n d s t o n e ,  I.ig11 t - g r a y ,  f i n e -  t o  med7' urn-~;rnli.acd, 

I 
4 ;19GCi--1.969 S I l ~ : ; t o i l c ,  da rk -g ray ,  vol-y m ,  f a i - r l y  hard ,  f e w  / 

14  11996--2330 Sarlcis t ~ i ~  nnd .;ti ale, as above 
I 
I 

15.- 12UOO-201.5 Core 2; rep0rt:t.d rec- very 13 ft. ( 5  t r ays )  

( 2  f t .  core) 

,, 8 , ,  f air-1.y c n f t - ,  Y caj:c:e c a r h o l ~ n c e o u s  pl.r+nt f ragments  

i I 

. I 
- , .  . )1;;:;-..20g7 :;l:!-!&;l ( , , I  , - ! y  lIj.?c; j ,!;i;-q-F.- ,,,.,iy, \J(?I-): : f ine  g ~ : r : i i ? c t l ,  very 

,,:. 1-1.y 5i-l.d f- .j.?.yc!y !; i:di t Y? <I  PI:^.. ~ ! < 3  11 0 !' 1.i riiy , 7: (?d-- 
<, ; 1: G $  0?-,5 LI; :: (.- ; rcv.i f,i r:<: (*.;:I ?:I> O l ~ < ~ ~ ~ ~ ~ ~ >  1i;; j-: r:ji;7leI,l t.s 

. . . -- - . . . . . . - -. . -. . . . 
I 

... .. . ~ .. 



1 12007-2007. 7 S i l t s c o n e ,  mcdi urrl--gr;,.y, vcry f l t i ( ~ l y  salzdy, s l i g h t l y  

I micilct:ous, t h i n  t c j  mizdiun~ bedded? i 
T r tiy It (2 Et. - 4- c o r e )  

many c2rl~o11accnus p l a i i t  f r a p n c n ~ s  r d c s  tly s id,-. 

I 

' 12009.5-201.0 S a n d s t o n e ,  ~?iedium-gray,  very f i ne  to fine--p,raincd, 1 
I 

9 1 
I 

very s i  l . t y  and clayey many dark-gray  to b l a c k  1 
I I 

gra-i.n:i,  lightly mi.caceous, fni"r1.y f si:ihie, n o t  

l i m y ,  O I : ~  b e d ( ? ) ,  f c ~ ~  l a r g e  and Inany smn1.l  CR-L-Lo- 

obscure bedcling, f a i r l y  so£ t, s cattiered c a h o -  1 
! 

I 
I:'-- I naceous pianr: fraglic..nts ; i n c l u d e s  a f e w  beds ( l e s s  

I 
I G  i 

! than  1 i n . )  of s a l l d s tu r l e ,  s i m i l a r  t o  above 
I 

l 7  : 2011-2012 Missing 
I 

l X  1 Tray 5 ( 1 . S  f t ,  cure) 
I 
I 

" ' 203.,?-20.L3.8 Sha le ,  . -  .:l lty , p l i : c y  oliscurcly l?i?drIed, 1 
I I 

. .  8 

,: 
I fair1.y soft, s p a i s e  to coi~ilii!;~ carbonacc:c.~iis S : ra~-  / I 



L:i.gri.i t c ~ :  

S h a l e ,  a s  above 

4 2023-2025 Sands   ton^, :lietliurn-~;r--ay, v c ~ r y  f ine g r a l ~ l c t l  , s i l  t y  , I 

A 2026-2036 Sha l e ,  a?; tihove; Intc.i:hedded wri.th g ray  v e r y  firre t o  

rncdi.tu:;- g r a i n e d  s l i . t y  s i-mcl:.; t one, d rl.11~ 1.00s e 
i 

Sands to i .2 ,  r!c..dlulrl-I i g f ; t -  t o  med:i.um-gray, fine-- t o  
I 

0 i 
med.itrt?-g~ainecl, p r o b a b l y  s - i l ' i y  and cl.ayc:y, d r i l l . .  I 

i 
9 loose: ,  n!ar,y c!arlc-gray r a  b l s c k  and ,grc-leni.nlz-gray i 

grains , cuhnngul.al:, s l t g h t l y  tnicaceouc: ; scat tered I I 
l 1  I fragrr:~:~t,.s of  o l ive ' - -  gray clayey dol.om:it:i c sand -  I 

i I 

S a n d s  t ~ r :  c ,  a s  above 

Sha l e ,  med-i urn-gray , f e w  carbo;iaceous f r - a g ~ ~ i e n t s  

Sandsr:one, as zbovc, l u o s c ,  probably  ve-r-y clayey I 

and s l . 1 . t ~ ;  may ri.n!:lude s o f t  s h a l e  beds  that  arc? 

10s t i r i  s arnplc wZshi.tlg? 
1 

Lig~1.i. t:z i 

I 
i 

P o - -  i 2092-20'37 I Shal .e ,  dr2.ri.r--gray, very  cal:bir i iace~us,  abunda t l t  p l ; i n f :  ; 

: I  f r;!,gmen;:s 

''2 I ; 2097-2100 S j . 1 . t ~  t o l ? t ,  ycl.i.liwish--gri!y La l i p 1 1  I-:.-gray, v e r y  c l a y -  / 
I I 

.... . -7 e y ,  r ! a s l~y" ,  scn:;.crt:.d d:irli g r a i n s ,  i?ii.:,,ii(.:~+ou~ 
I 

:> ,j 1 
1 

1 21.09-2107 Slia:lc, 1 i g h l - - g ~ r a > ,  , I ; o T ~ ~ c ~ ~ c I : ~ ( ? )  , VU~I";~?J:;C a.5;11'? I 

1'. h < . I  \ I  I:'.', i \ i  I~li:.il-, I . ! .  . .  I - . I ,  . > .  - . I  - 

, . ,  



1 f i n e -  t o  11:?diuni-gjrai12.~d l i m y  s i l t y  sandstor le  a t  
! 

Sandstor-te., gray  to ol jv-e-grzy,  fine- t o  ~i\edi.u~n- 

e,rai,tlccl, s i l t y  , l . i n~y ,  l i g n i t e  fra);me~ztu 

S a n d s t o i ~ c ,  g ray ,  f j.iii<- t o  coaxsc-vgrai.ned, p robzb ly  

s i l t y ,  l.obse, many dsrk-gray gra- ins  

Shalt, i,i,:di.un:- g;rily , !:,nIi.y cr.rb on ecec;u? i rag: : - i~nts  

Sands to:ic, o l i v e - ~ r  ay , very i i n c  t o  fin~?-gr.:iintlci, 

s i l t y ,  l i m y ,  hard  

Shale ,  mcdi.urn-gray, nany c a ~  5cnaceous p!-tint f sag- 

nlen t's 

Ssnds  t o n c  , g r a y ,  fine- LO r,l~~dLurn-gra.irlc.~l , prob rib ly 

s i l  ty , mzny d a r k  prni.ns , I n o s c ;  ix l t c l -bvdded  wi.tI-1 



1 ' 2182-2184  L i g ~ ~ t t e  
I 

2 /2184.-2185 Shal-e, a s  ; . : l j ~ \ ~  . 
I 

3 12,185-2194 Sal:il:; toile, mi:d-1 liin-dark-gray , fine,- to medi.um- 

i 
I 

i 
4 i 

i 
g r a i n e d ,  ..;lTf!,l:rl~ly s i l t y ,  vcxy J.irrly, a n g u l a r ,  f e w  i 

I I 
I i 5... , c o n r s e  g r a i n s ,  mricaceou; , abundi:nt dark--gray t-n ' 

I 

6 j b l a c k   rains , very 1.; t t1 .e  p u m s i t y ?  I 

7 '2194-2206 Sll.al.e, medi71n1-dark- to dnrl;-gray, rnanlr ca l -hot~nceous  
I 

I 

! I 

"2206-2205 Li. gn t, t e 

10 12208-.2212 S h a l c ,  as above 
I i 

" 2212-2234 S:ind..; tulle, g~.:iy, f inc-  t o  laedi-urn-grained , some I 

1 

lllaliy dark--gr,iy t o  bl.aclc g r a i n s ;  i n t - c r b e d d e d  w i t h  ; 

medium-gray s;;!lal.e t r i t l ~  many car'uonaceous plAant. I I 

I t '  ' 2234-2238  S11al.e , rned:i ur:r-- t o  medium-da;:k-gray , carl.) onnceous 
I 

17 
i 
! f r o g n l e n t s  I 

1); ' 2 2 3 8 - 2 2 4 2  S a ~ ~ c l s t o n c ,  r;s &ho-vc I 

1"  ,224 :!-.%21if; S h a l c ,  as zbcvil I 
I 

:'".. ,2246-225.2 Sand>:~onc,  es  a:)ove ; i n t i - i r l e d d e d  1;.i.L1; s h a l e  as al~ove ' 

I I 7') . . ::-ilty, f;.i rly hard, no c.ar'oorzz.ccr~us f ragmcxltr.; , i 



-. . . . . . . . . . .  
I 

SZ-lalc.. , dal-3:-gray 1.0 b l . ac l~ ,  very carbona.ceous,  s ca t -  

tered very fi:i(? ::allil gratu .s  i n  p a r t ,  f : iss i . lc(?) ,  

1.i.pil-i te st-i*i.n~.,i~~rs in l(.!xer p a r t  

I 
Sand:;';o:le , grq*, fi11c.- t o  znedium--~ra:i.~~c:d~ s011~  i 

I 
! 

coarse. ~r:,.i.!ls , p rch ab ly s:i lty , I.oi)se, o~i-isiy rla~:!c- ! 

gray grr-i im; i n t e ~ b e d d e d  w i t h  niccli~tcl-gray s1:al.e 
I 

I 
w i t 1 1  s oiric carbonaceou..; f r agnen  ts 

S i l t s  t o n e ,  n~edium-dark-gray ,  l i m y  

Sandstorrc , medium-dnrlc--pray, very f ilzc g r a i n e d ,  

s i l t y ,  l i r ~ y ,  F a i r l y  h a r d  

S h a l e ,  rilediu~:l-gray, s l l i g l l t l y  li.r~y; lirl~erbeddeil s i  1 . t - '  
I 

s t o n e  as rL)ove,  siu 1) ia r l t  F o s s i l s  I 
Sl~alc ,  dark-gray t o  bli-lck, very carbonacaoils I 

L i g n i t e  I 
I 

Sal~ds to l i e ,  b r o w n i s h - g r a y ,  very f i n ?  co f i n c - - ~ r ~ i n e d , '  

s i l t y ,  l i ~ y  i I 
I 

S k a l e ,  as A~clve 

Stlnc!stone, gray, f j n e -  t o  coarr;~--);ra:irzcd, pi:ulj:qLly 

s i l t y  , 1ci)s c , ria:137 d;-lrk--gray GI. a:i 11s 

Li. ~ n i  tc 

Shi-lie, l , ~ : c ? .  r:i.s:~-g:~?.y: ;:F)xndi-ir~t c;i~:%i?i;acc:~ur; T1:a.l;- 

men t s  

2350-235 7 . , I 1 a :  i i ;  :; t c . .  f i 



12367-2370 S a n d s t o n e ,  g,t:3y, ftile-- to ~o; i r se , - f ; r a i l ' l~d ,  prohal~1.y 

s r i l t y ,  I oosc, rnany dark- g-ay g ~ a f i l s  

S:~al.e as rhdve i r i  t h  s a n d s t o n e  s t r i n g c ? ~ . ~ ;  as a l ~ ~ ~ e  

s / 2 1 0 4 - 2 4 2 5  S h e l c ,  d a r k - g r a y ,  many c:irbonaceous 1r;:gments an3 

1 
1 4  i 21+42.-"2!E~g Sands t:or-re, g r a y ,  fine- t:o n~edium-gra ined,  probably 

! 

9 

io -  

I 
i!i- s i l t y ,  l o o s e ,  many c!a~-li-gray g ra ins ;  in terbecided 

I 

1: igq i te  filiiis, b e t t e r  san:ples 

24.25-%/135 S h a l e ,  L ight . -o i - ivc-gray ,  nonbrdded(  ?) , hrowni 511- 

I 
1(> I 

j 
wi t h  i!:C d:iux-gray f i.:~i.ly s andp :;hnle 

1 1  / , g r a y  p~.:~r-lr i o s s i l s  
1 



12521--2526 S]-~:?l.cz , ~i i c (~ i~ !?~-~ l : i .~ ; )~  t:--gr:.:y : U I L ~  J<igh ~-fil.:i.ve-gray , 2; i.St:y 

i2526-25110 S :< i: CIS t. ~ i i l  c , ;Y: K!.-J ove 



1 i2580-,'59G Sha le ,  cl;ij'I:--i-yay t u  bl.ack, carbonaceous, brown s p o t s  

I and K ~ : i : l l , l ~ ~ . . ~ - i t ~ ,  l i g r ? j . t i .  s t r j n g e r s  

2590-2552 L i g n i  tc 

2592--2h06 Sands t  o ; ! e ,  grAy, fir;c..,- t o  n i e d i l m - g r a i w d ,  l>.;.~brtbly 

5 -  1 s i l t y ,  loose ;  li.ntrirliedded s1lal.e as zbovc 

i 
6 2606-,2609 Slial,e, ni::c?i.um-darli-.-!:ray, f i s s i l c ( ? ) ,  scat tered 

sil-ty , I ,  inicswoils ( lcoks i i l r e  s nnds tone at 

2550 to 2.560) 

Shal.c:, l:i:?diun;-;;r~y, s ca r t  ewcl E i n t ?  carbonaceous  



Sand:; t n r i e  

L:ip;n i. te  

S a n d s ~ o n e ;  scrr!l>? s h a l c  n e a r  i~i- iddle  

S h a ] C ;  : i . I l t . ~ l - ~ ; ~ ( ? t d ~ d  s; l1Ic!~tOi3ct  

S i l t s  t o ~ t e ;  in?.i:!rhcdi:cd sha1.e 

San.is:ron:. 

1,i);~~i L C  

Sha.Le; ril-itcr'oedcl~d snnclsilone 

Sand,+ t one 

sl:;lj.c ; intc7;:beiided ~ i l . f h t ~ i l e ;  S O X ~  sand? t one  1:e:ii: I 
I 

1 Z 
! 2.845--,2855 S ~ n d s t o ~ i c ;  soii;e s i l t s t o~ i c  llcnr midd1.c and s h a S ~  a t  

15.- / 
I b a s e  ! 
I 

If' 1265.5-,2~;56 l,.L~ni t e 
i 

i 7 
I 2856-2811(j S ancls t u ~ c  1 I 

i 
! 

" " I  



i " I7.985-2995 Sands t clne 

i 
12935-300 7 
I 

Si. 1 t s t o n c ;  L ! J ~ ~ . C ?  a t  t o p  and bo t tom 

I 

" - -  3007-3050 S::nds t o n e ;  j ::Lerbeddec! st.;;ll.e 
I 

j T r o y  I 

t 
Core 3 ;  ~ .cpur i : cc?  r c c o \ r A r y  15 f r ,  (6 t r a y s )  i 
(1.. 3 f t .  r:ul t.) 

S h a l e  and i11t  el-iicdcled sarids'ionc in near ly  equal. 

amouIlts, one 3 - i n .  Led of g i l t s  t o n e  near mi-dale,  I 
1 

beds  up t o  4 i.11. thi-cl;.: shal..e, mediun-gray t o  1 

, mc?diu;r;--ci:;~:lc--g~:~Gy 5.~1 l.o:;7cr part:,  p;i 1-ty, soact-elred I 
fille sa:l4.1 g r a i n s  I..c:id.ii:~g a'ut;?ure in upper. p a r t  I 

l 
and f i s s i  Le tro p1,zt.y in lowcr p a r t ,  carbonaceous  

f ragl i len~s niost ly s u L l ) a r a l l c l  t o  b e d d i n g  arid more 

abur idai~t  ill l o w e r  pat-L; s ands tone ,  ~nediuri-gray,  

very f i n e  t o  f i n c - r i : ~ i n e d ,  very s i l t y  aud c layey ,  

s li gti t l  g n!i.c:aceo~~s , o:eny dark-g:-zj graj.ns and  

snia1.l. ca~. 'uc)naceo~~~; 1:-ragcents, f x i a b l e ,  ol>scure 

s a n d y ,  sl.3 ~ 1 1 t . l y  r,)i ::ac:eou.s, chscure "bctl~r'i.r:g, / 
tcrcrl ra.rbonrzceo\;s frsgmeilrs  p ~ ~ r t 1 . y  s ~ i b p a r a l  I el. 

t.0 bc(;c:il:::, I I 



cn,bcJ17acc:r:us fra;pcl:zts in l ower  berl 

Sai lds  i o u . ~ ,  sri.~i!i:l.ar t-,o abuvc. 

K i s  s i 11 g 

(1 .3  f t .  core) 

S h a l c ,  ~ficdiui,i- (:ti mediulr!-.-dci.1-:<-,gray, :ii .j . ty, poor  

ti.sr:ile to pl a t y  brddji : ; ; ,  acat.tel-i.d c a i : b ~ t ~ ; ~ c e ~ i l ~  

l ;:; .;->iLi i -~: ; :~; , ! .~~jL::  in ~ J ; : ! , C  ~-z!!~;o!nj,y (>~it?i>:..e6 L o  i ~ ~ d -  

d l ~ l g  i . n  inerli\!n~--gray :;i~ r i le ,  fcw 1ig1.j.i t c  s t  riageirs 

(< 1/16 in. ~htcl.:) and  ;~bt:nclr-lnt car1)ounceuus f rag-- 

1 

inent::;: in cl;:.rj.:c?:r s11al.e 

Mi. s s -i 1-1 g 

/ j i : ~ ; q i n ~  

3052.5-3053.5 Si.1.t:; tone and sha1.c: si.!..t:stone, s:l.mil.ar to above, 

P 1 mcd-i.u~n-gray I n  p n ~ : t ;  slial.e, ned-itum-p,ray, s i l t y ,  

3 1 , o b s c u r e l , e d d i . t ~ g ,  t w 0 0 . 2 - f t .  beds,  scat tered 

4 . .  fri3gi11:r!n t : ~  : i n ~ l  l i . g n i  t e  s t~ . i : lger : s  

5 - -  I puor1.p o~icnt .ec ' r  in u p p e y  b e d ,  a l ~ u n d n a t  small. 



gray y~ ' : i : i . i l~ ,  i n c l u d u s  s ~ v c r a l  trllirl bcds (< 1 1 2  3.11.) 

of  rr!ecl~i~rn~-gr;~y sj l ts t - due ,  p l . a ty  to very t h i n  

becldc$d, aburltlni-tt c ; ~ r L r j ~ ~ a ~ e ~ ~ ; s  f ragnie~~(I .~;  rind f i l . . !~~; 

m o s t l y  a long t edd j .ng ,  ~.ncl.iides one bed  (dl.!? i . n . )  

of v e l y  f i n e  t n  nietlium-p,rn:i.ncd very s i l t y  sand--.  

s toile near b ac e 

Miss:in); 

E l c i 2 t y i c a l . - l o i ;  inti:r2r<:';;:Ci%5;i; ilo s & x i p l c s  frcjom 3[)55 

t o  3100; ~ s s l r w e d  1.0-ft. s ample  l a g  

S h n l c  

L i g n i t e  

Sands tcile; in te rbedded  shs1.e in upper  half  

Sha1.c and si1tst:one 

Sandstcne,  g r a y ,  f i n e -  t o  mec?i UITL-grn:i.,icd, p r o b d ) l y  

1 

2 

4 

s i l t y ,  loccc  

3063.,7-3062.5 ]LIir-;si.ng 

1 Tray 6 (I.. 3 L"t - .t c.@re, part1.y rubb le )  

3062-5-3063.8 , Sands  tofir:, ~~;ecliuiil--gray, verl* E:i.ne g r a i z ~ c d ,  V E I ~  

s F l t y  32.~1 c l a y e y ,  s li.pji t l y  iuic:accou.;, illany dn rk -  



n i t e  -in i . r - i i i P r  p a r t  

I 
13120--3125 S a x d s  tone. ::a above 

j3130-3137 Shale,  as ;ibove 
! 

' 3 1 3 7 -  3 1.38 Sands tcnr : ,  j:l.ay, f j nc -g ra ined ,  prubnh:iy s i . l t y ,  ~ O G S F :  1 

lo, . .  ;31r+ .. 8-3 1.40 Sha l  c ,  ~:;i..;lt:-ol.ive-g;~-:Ly, many narbonaceoux f -:ngments I 
i 

i 

l 3  31.43-31b6 S ~ I I J S ~ D L I C ! ,  a s  above I 

l 4  ,31.46-3%50 SE>nle, rncdj.ufil-d3r?L-+gray , c.a~:b onaceous fl:a~ment:s 

3],5()-,,"317() Sa~icis  t-out, m?diul_;!- t o  rncdium-dark-gray , very f i l l2  1 
I 

1 f, g l - i ~ ? ~ : c d ,  vzry si S t y  , l i ~ l i ~ ~ ,  harcl, s l i g h t  3.y nticaceouy I ; 
I 

l 7  i n  1 c:rjli-.:j3cd 1;;.t(?i1;ln-dnrk-p,rsy I.irfiy 11lard s i l t s t o r l e  
I 

I "  1 , .  '31,7(1.,-3! 7 %  Li go< tc: 
I 

j f i  ;4-\j;!,.-:i,l.?({, S i l a l e ,  l;,tldi.~.lm-ci;:>-;:-gr.ay, ca-~:.bc:,rleceous f-rngrni..t~t-s 

,-, , .. ' :3 1 7 <, -. 3 i 8.3 s :- ::,..:., i (--  .I <: , T,::,;?..~ , f - j  rip-gra:i.n crl , ..: o~nc! med.i xl:; g r a i n s  , 

- ,  , '  
+~ I -~ ) ! \ : : ! ? . IT ,  z i j r ,> , l . ~ ~ , . ) x e  

! 1 - 

I 



Sha :Lt , as ill1 ovc  

I 
7 i3208-,3211. Sands tonr? , mi:d.iurn.-gray , very flii~e gsail-led, s :iLt:y, 

I 
8 1 l i l ~ p ' ,  f t ' ~ !  f i n e  g r a i n s  , s 1.i ght3.y ni i  cacecus 

I 
i I 
132 12-3213 I , i gn i t e ,  c a v i n g ?  

13228-3232 Sands t o n e ,  g r a y ,  fine-grained, sonw medium grain:;,  1 
1 5 -  probal3ly s j S , l y ,  l o o s e ;  so~xe i i l t c r b e ~ l d e d  s i lalc  as 

I 

1 3 2 3 ~ ~ ~ 3 7  Shale ,  as above 
I I 

I "  3237-3240 S allcis t one ,  :is I I ~  ove 

/ 3240--3241 S h a l e ,  as zbo,ve 
1 



......... .. . . . . .  ........ .-. ...... . . . .  . . .  

T.,i. en i t e 

SIla1c, l i  t:-c!.l.ive-.gr,2.p s? l . t y ,  cunclloidal, f r ac t -u re  

S a n d s t ~ ; - ~ ~ ,  g r a y ,  f i n e - g r a . i . ~ ~ c d ,  solne :ne t i i i lm  g r a i n s ,  

p rob  ab1.y s i l t y ,  looac. I 

Sli a l e ,  ~r::cli.u;;~-clark-gr!~~~ 1 
Si l t s torLc: ,  I.:i ght-o1:ive-gray,  may br fi.ssi1.c o r  p l a t y  1 

I 
S h a l e  , as ~ i b  ovc 

Sc;ndsLonc, a:; abovc. 

S h a l e ,  dnr:i-g?:i~y t o  b I.;] ck,  ca1.l:~oriaceous , I.i.gnite 

s t r i n g c r s  

S t ~ a l e . ,  1j.gh t-olj-ve-gray : s i l t y  , few wry srnall 

carbonaceous  f ra.gmen ts 

Sandsrone , a s  above 

S h a l e ,  c!~i:l;--gray, car-l)o:~aceous 

L i g n i t e  

S h a l e ,  c!::~r-1:-gray, c:rlrhonacccus 

Shale., !-itc!ci ; rri-ri;~~-ey , ir!>ily carb  onncc:ous f rni;r~!ca"; son 

'ueddi.i.i:, fj.ssi.1 e? 



' 13337.-3396 Sands  to,ii, , as above ; i r i t  clbccldecl ~ : r~cl iurn--  LC) dark- 1 I 
grrqT ci11n.i.c w i t h  c:irbo:laceol~s f r s g ~ n c ~ l  t:s 

s u b r o u ~ ~ r i i . d ,  s1 : igh t ly  r:ucaceuuii, nlany d a c l i . - g ~ r : ~  

g r a i  11s 

E:s timr,t:tr.d siiinp1.e I.ag 10 f + _ .  

L i g n i t e  

S,ancls t o n e  , as ab ovc 

Llgnt t te  

Sands to:lc<, a 3  d ~ o v c ,  y eS.1.o~ cal.cil:c in f racr:ures 

S h a l c ,  !:ledi.:.~;n-darlc--;;.:ray, f e w  c a r l ~ o n n c c o u s  fragmellts, 

1 i r q . v  ? X I  part 

Sands  tor.!c, vediunr--dark--gray,  f j Ile- to ~!le<!ium-gra:incd 

very sj l.t:y, I.in:y, sulbangular  t-o subroul~c-lr:d, fc tq  

coar-.i:k: i:rai.r~c,, .<! i.i::'i: t 1 y  n-icil,c:cous , nlarly dark--gray 



Sha:l e ,  daifk--gray, crtri~onaccous , I . igni tr?, s t  r:i.ngers ; 

snrlle s-i.:lrstonc as above trc?sr- m i d d l e  

Sands  t 0:-;e, r,~cSii 11 in-g l .2~~ f i n e -  t o  rii~?rli~~i1?,-]-;1~i?.i1~ed, 

c i l . t y ,  Lir:y, soilre coarse  g r a i n s ,  s l . i g h t  ly nLica,ct!ou:!, 

I 
prob:t?3 1.y l I l 3 r E r  iy : i  t!l> l~ i ~ n d  less I . i q  t h  ail s arids t o n e  j 

ab o ve. i 
! 

Shale ,  d z r k - e r a y ,  carbon:lceous,  l i g n i t e  s t r i r :~ers  ; i 
I 

1-ft. s a r ~ c l s t o n e  h c d  sj.milar t o  above near. base 
I 
I 

S a n d s t o ~ l e ,  a s  above 

Sandstoi-!e,  as zbove, f e w  vc1-y coarsc grsin:; a n d  

Sands t o n e ,  grays., f i n e -  t o  n ~ c t l i u n r g r a i n e d ,  s i l t y ,  



-- - -- - - - ., . .- . . . . _ .... _ ._ -_ _ .. -. ... , . " 

Sha1.e , r w  iiiumn-gray 1 
Saiidstofie,  g r a y ,  f ine- t:o medi.uni--grizi.nr..d, sowe. 

coarse gr~211:s , pro11r:bly s i S . t y  , loose, wany dark-- 1 
I 

g r a y  ~ r a i q s  1 
I 

Sliali., ~~ici::iilr;:-gray, y o m e  ci-l.i-i:c~iaceous ir:igments 

Sands  toil:;, g r ~ ? ) ~ ,  f:i.;?e-[7r::-inec1, sonye m c d j  urn grains , 

proha1lS.y s:i.lt:y, ~ o u E ( ? ;  i.nc1.udes Rear riliddle some 

ljLg7~1.-ol.i.\re-~grraji s : i . l ty  sl::~.lc w i t h  fcr,] carf!onacc.ous 

fra[:i~.-nts 

S h a l e ,  I::? L!~UIIV- g rp ,y ,  f e w  r,arbomzaceous f ~ i ~ g l ! l e l ~ t s  ; 

1.-f t . 1-iciili. t:r- F: r:c1 fiezj: i ? i d d l e  

Soili,:;t:\;,:i~, g;r;:j., f:i:-lc-- !zo c o ~ : + : : c - ~ , e ~ i ~ ~ ~ ~ I r l ,  prvbp l> ly  

s : i l . ty  , p a . r t  l y  l.irIly, I . o u ~ ~ ; e ,  cwing'! 

Silal e, n~~:;idiirrn-~c-la?:1~-grayt f c w  carbona.r:craus fragrnc-nfis I 

I 

S n ~ l r l s  t c n e ,  g r a y ,  f i n e -  to rr:cdrium-.graj.necl, probcih :ly 

Shal.c, I.ip,ilt.-01.i.v~-gray , .c:i1 ;y , cnnc1)c.i dal. f r a c t u r e  

7 .  Shn l c, :.izuiu:7:.- i lark- tlu (.? 2.j-i: - g r a y ,  1cs:ly cnrbonnc:c:.r!us 

f l-; gr:,-.nr. s 

1,f i;l>:L,e 

I 
:;1i;:i1 v, ,, ??(:?d:!.\,!;-:--E1-2<:,, f .:s>.;.; .: (I ( ? )  , fi4:-1:; C::!l-?> c>r1:ic.:c r,4,7:; t 

I 

1: c.;:$;:FT!i-s (31.; I! k,d,.:<ll y, I I 



2 i 3 5 9 5 " - 3 5 ~ ~  S l ~ i l l . ~ ,  mr..dtiuin- t o  ~!rc.clium-clar-k.-gray-, few carbonaceous 
I 
i 

:< I f ci~jin~cn t:s 

13596-3599 Sands t , o n ~ ,  as a b o v ~  

1 

6 13500--3618 S a n d s  t-o:~:.,, g r a y ,  f ine-  t o  n;eriium-grcti~~ied~ probak ly i I 

9 13618-3620 ~ 1 )  c , as above 

" 13622-3624 Sands t o n c ,  i ~ ~ e d . i . u n - d a r k - ~ r a ~ ,  very  f i r )  c to Pi.~rc.- 
I 
I 

l 7  i 3632-3638 S ~ m d s i - o n e ,  g r a y ,  fine-- tc? m e d i u m - g r z i n ~ d ,  s-i:l.ty, 1 



! S h n J , c ,  r,:::ctil;;r:-li. g l ~ t - - g ~ : + > - ,  p a r L l y  s i l t y  
I 

i 
Sands t onc ,  gray, f i r l r - - g r a i n e d ,  pro!?ab.Ljr 5ornc. r n c d i : ~ ~ ~  

j 

f o s s i l s ,  ndc:&ctloi~..;, f a <  1:ij.r-y f f n e  carholisceous I 
1 
I 

% r:ig~n;l:n ts I 
I 

nlcdi lltik- graitrer: , Y c:ittercd cozrse g r a i n s  , many 
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13850 -3854 Sha le ,  xz.; ; ~ b u v ~ :  

13854-,3863 Sand:;tonr;, as nhavc 

138~3--3873 Sha:Lc, n;c::cl:i.u~-u- Yo clark--gray, carhonat:.cous fragments ; 

i soil:-. ss :~d: : tonc  a:: above rill upper  pa r t .  

I 
i 3873.u.3887 S a n d s  t O T ~ C ' .  , 2s 213 ~ V C  

1187-,3895 Shal .~: ,  ii:eii-i.urn-l.:i.ght--gray, . v e r y  f l n c l y  to f t n e l y  

s a n d y ,  few c z r b ~ - 7 ' ~ . . ~  ,).r,-t,tous f~-ag:nents  
7 I 

I 

i3895-3899 ShaJ.e., mcdi-urn-clarlc--gray, some carbonac:~:ous frnl;nients 
I 

I 

' 3899-39014 Sandst:onc., a s  z!)ove 

s crme cocil-se fical.11~ , d a r l c - g r q ~  grni i l s  as a11 ovc , 

1 - i . x ~  , s-L1i;y 

Slla! c? n;edfuI;!.-.~.-.--r t, L '+j 

Sal-16s tc:::e, xi:;;.;, ; f i .ne-  1-7 ;:i?dium-:,rrLi d, s i . l ' i y ,  

l ocisiL 

F!i C: , ~ ; , I . - c < ~ I I ~ ~ . : ~ ~ : - - ~ > ~ s > ~  ~ j ' ~ ! ? : :  i;!i 

< > ,  - , .... ,><., l i  .. -\3:;c:, ; ; ;.:. ( . ' T 3  

c: , ;  , ..;: - , . 
, ,, , , . - , -.! ? , I .  , -,, - . 12-L. f . ,  > * :: I I:? 

!.. .:. . . .  : :. <.: 

. . .  s1 ;. , - t  . , i ( ; L < ; . :  , .  , . ,,, 



ftnc1.y sruldy i n  p a r t  

3952-3954 Core 4 ;  rcp i>r tc .d  r e c o v e r y  9 f t .  ( 3  trs.ys) 

?'ray 1 (1.. 7 fi:. core) 

13995-3938 Sartds t uuc.: , as above 

3952-3953.7 Sandsirone, n~ecliun--gray, very f i n e  t o  fine-grained, i 
I 

7 

scattc?r-c!d l r lediu~:~ f~,r;:j.ils, ve ry  s i l t l y  and c l a y e y ,  I 

39 3 8-39 4 4 S h a l . ~ ,  da rk - -g ray ,  vc;-y ca~bonar:eous, sonre s tone 

s l i p h t ' l y  173-czcil-nus , n o t  I . i q - ,  mzny darlc-gray 
I 

grai.ii:; , :.orrll:- s r ~ i a l l  carbonaceous f r a g n ~ e n i s  , fe,w 

l i g r i i t c - :  s t r i -ngcrs  (1/16 in. t:hlck) , fr j . : ible,  oh- 

scul:e p l a t y  t o  t h i n  l ~ e d d e d ,  grades  i.nt-o saildy 

I as abc;vc I I C : ~ ~  middlci  
I 

Miss i.i-I f i  

(0 .8  It. core )  

Sl-talc, r:litL:j i;m-,-gray, s i  l i l y ,  n o t  l i u l y ,  s cattcrc, .d t o  
. . 

abult l :~;~ t- ca rbonaceous  f raga,ax,~ ts a.nd f i  l.~!::; , few 

li,gi?i t c  z t : r i i ~ g c ~ ,  (< 1 / 8  in . ~1-lich.)  , 1x0s tky  obscure/ 
I 

! :.I.- I pl:!i.,:,, to C!~!:.il b c d d k d ;  tnclui ics  near 1ni.rldl.e a 1./2- 
I 

in. I-,c ci of fnJ . r l .y  ha-i:d li!~d:i.unl-li 811 t-g~:i iy and 3.igl; . tL 
I i 



S;m.Jstone, ~::cdi.tim-gray, very f i n e  gra . ined,  f e w  f l .ne 

g~-a i r ; s ,  v c ~ y  s i l t y  and c l ~ y c y ,  s l i g l ~ t l y  ~ r~ i caceous  

not- l . i f i : j l  , r!lany dark- gray g r a i n s  , few fi.ne carb o- 

na cuous t-ag;nrlut:; several ~~ie.dj.tlrn-gray s h  2l.c 

1 ~ r c i . n s e :  i r-rcgir?.t:~- p l a t y  bcdded  

3955.8.-395s 

T r a y  3 

YLssi i ~ g  

( 1 . 7  f t .  - + c o r e ,  r u 5 b i y  Tn 1,a):t) 

ShaI.e, ~:ledj.u-m-gray , s:i lty , few c l a y e y  s1lal.e j.rl:egtl- 

l a r  l ~ i i ~ r i r i  ;~e w:i th pool: s l.icke11:;i.des , no t  l i n ~ y ,  

ca rbo~lacenus  ieaE i~r! ; l rcssio~~s (jn t o p  s u r f a c e ,  few 

carbc;ia:re:)ils ! ' ~ ~ g ~ : i e l ~ t . s  part1.y a t  h igh  tangle t o  
p a r t  

bcddf i - , a ,  i .on~er/ , i . i -~.cludz~ sni:l~? s i" l? .s tcui?  i ~ i  t h i n  

beds (< l . i 11. t b i  cl;) , pool  p l a t y  b c d d i n p  
'I 

S R I : . ~ S ~ O ~ I C  I clr?dl.unl-gra}, very fine gra-lllcd, few f ine  

g r a i n s ,  very s i l . t y  and.  cl.aycy, s l i g l ~ t i y  i n i c a . c ~ o ~ ~ ~ s  

nially 6i;l-k-gray grains , nei: l i ~ ~ i y ,  very fc~q' f i n e  



-- 
U U W  a m -  

9 
3 
P 
(3 
* 

.2 .2 

8': 

i:. 
+ 
c 
R 

i 
C9 
r: 
4 
,, . 
n 
a * 
;;;' 
I 

iic 
r, 
D 
Y 

i? 
e 

S * 
d 

f,j 

9 
iD 
C 
C 
2; 

m 
5 
c; 
P 
n ". 

v2 
P 
t-' 
r T  

'-C 
v 



1 14055-4060 S a n d s t o n e ,  mccliur~,- to ulgcli urn--<lark-gr*ay, v c ~ y  f i n e  t o  

2 1 . f inc-grai .ned,  fe17 ~ r i e d : i . ~ o ~ ~  g ra in s  , marly dark--gray I 
gr-a.ins, In'lu~y, si l t y  , s l i g l ~ t l y  m i c a c e o u ~  

Sanclstc!ne, as :d)ovc; so;.lr-. mec:iun-gray s h a l e  i n  

m:I. d d 1 c!. 

S h a l e  , xiledi.urii- gl: ay 

!4076-4080 Sands tone ,  a s  al.)ove 

S h a l c ,  as above ! 

'7 40 86-4090 ShaI.c ,  dark-gr:-:y t o  blacl:. ,  c a r l ~ o ~ ~ a c e o u s  

l 4  j l1-040,-410~1 Sand: tn:lc., :ac.ilium-gray, v e r y  finc t o  fine-grai-ncid, 



Sari (1:; t o n ~  , ;I:; ah ovc; illtcrl~ecldccl c1la.l e ;-is above I 
Shal  c ,  mcdl .um~~clark-gray ,  miiny carbonaceous f r a g m e n t s  

Sa11cl.s t :o~?e ,  gray  , f j .ne-- ,gra ined,  so;ne mc.dj.un), g r a i n s  , 

s i l . t y  , louse.. 

~~!cdium--gr r : i~zc .d ,  some coarse a n d  very coarse g r a i . ~ z s ,  

rna1qr d a r k - g r q  g ra ins ,  s u l ~ a n g u l a r  t o  s u b  roundcd , 

l i o r y  , s i l t y ,  s l . i gh t1 .y  micaceous ,  most ly  l oosc ,  

pco r  satn;;les 

SIl:+.Le, nicdluin-gray ; i.tlte?.-lledded sands  one as ab uve 

cxcepc g e n e r a l l y  coarse1 and no r  1i1:iy I 
c o u r s e  g r r ? in s  and g r l ~ n u l t l s ,  many dark-gray g r ~ ~ i n s ,  

ig:leous-rock and mctamorphi~-rocl i  g r a i n s ,  s i l t y ,  

lau:;e 

g::ained, fe-,J coarse a n d  very coarse g r a i n s ,  marly 1 

dark-gray grrrins ( s n i ~ ~ o  f i i~grne~i f i  01 ~!?t?tA~nc,x=p!~ j.c 



S arlds tc:lc: , 2:; a?) o-vc I 
i 
4245-4250 S h a l e ,  I-xedi urn-gray, f a i r l y  s o f t  
I 

I 
7 4 2 6 4 - 4 2 6 6  Sh 31. c , as a!) o vt? 

! 
14266-11268 Salldstollc-i ,  f:,ray, f i n e - p > r a i n e d ,  s o ~ i ; ~  medium g ra ins ,  
! 

9 j silty, l c m e  

I 
1 :  i t o  f i i i e . g r a i n c d ,  lei< medium griii ns , many dark.-gray / 

i 
I 

14 1 g r a i n s ,  s i . l . ty ,  limy 

I 
15 . .  1 

! 428%.*-4%XG Sanclstor.le, mcdiuui-dark-gray, v~?l -y  f i ne  t o  f i n e -  

1 1 g r a i n e d ,  s i l t y ,  cilrhvnaceous I 
I 
I 

i 
l 7  1 4 % 8 6 - 4 2 9 2  Shale ,  1: i . f i l t -ul ivc-gray,  nonbedded( ?) , many pl.ant 

I 

ii: 1 f ya.gr-~-.;~ ts rr:ndoml.y olricntlec? 

! 
I ' i  

' ) ( j  ,?,,-.I; :< I..') i 4 ~ ~ .  S:ind.:tc::~., ~ r z y ,  f inL.-  to ~~lecllrj;:~-p,rained, SOX(? 



/4330-43'33 Slial.e, l . i ~ i i  t:-crlj ve-gray , u p l . T n t c r y ,  scat tcrcd b lack  
I 

3 

4 

l o -  43b /  4370 i -- 
L i g n i t ~ ;  sha le ,  d a ~ l c - g r a y ,  c;rbonnceous, many p l a n t  I 

4333-4338 Sai~clst:one, as a17ove 

4338-4343 Shal.c,  ~l:nclj.un-gray, 1 u i r l . y  s o £  t , f e w  ca-rb~7nac.eous 

5 - 

6 

I.+ 4 3 7 2 - 4 3 7 6  Silts t:u;ilu, ncdiua-dark-gray , very f i n e l y  i :a~ldy,  l imy  1 

fra,gr.c:j t::; 

4343--4349 Sands toxw , as above 

Sanci:, t onc ,  g r a y ,  f i l l@-gra ined ,  some medill111 g r a i n s ,  

7 ,4349-4365 Sha le ,  as above ; li-ntcrhcdded s anclst one as above 

8 i436.5-436 7 S a n d s t u n c  , mcdium--gray, very fine to f inc-gra ined ,  
I I 

s c l t y ,  l o o s e  I 
17 14 386-439 3 Shale. ,  dark-gray  , carbonaceous ,  l i g n i t c -  or coal  1 

19 / !+393--4396 s an 2:. , ,.. t cjl, .L, -: as, a l ~ o v c  I 
Sha.Lc, ns above 

Core 5; rcporLcd rt?covery 1.5 ft:; ( 5  t r q  5;) 

f:i.:;s:i.l.e tro r!?zr.y bcdtl ing,  few b~:o\cn . i r - o r~s t c )~~cs ;  
( I . / , ( ;  i n .  " +) 1.1en1: 11li r ldl .~!,  nbimilant  c:i~-r_bolz;-cc.eot~:: 

i;,;: :::,?-,,~'?;LS :-!:::I C.CI;>~:[. f.i.:L?;i<; (~ t .? . l110~ ~ , ) ~ ~ ] > ~ ! 7 " ~ - t h i 1 2 }  II)<18.j t , : L i 7  I .  ...... . . . . . .  6 Yl';;, ,,-,fnl] i>:,- . ,.;; T>-(j;(l i rlty..... . . .  - - - - . . . -  -1 
: . L,. < : < \ " !  , ' . < ' . i . ? < T  1 3 1 , 1 - , , I ~ : ! ,  i), ; j: I., I < , < > < )  ,, " : , , , I  ;, 

1 f 7 . I . .  

72 



r '1100.5-4401.9 

I +  
S i l t s t o r ~ c ,  mct3i.ui-gay v f.i.rle1.y sandy in p a x t ,  

P nor  11in:y, son142 f i s s i l c  t o  p l a t y  bcdcling, ca~3:)o- 
I 

naceous f:i :l.t;s :uld fr~ygn-1en.t~ m o s r l y  :,iul>parnllcltl to 

I b e d d i n g ;  fi-r l e u t i c u 1 ; ; i  beds ( u p  t o  1 i n .  t h i d i )  of 

r :~cdium-,gr~y very fine t o  medium-2;rained very s l i l t y  1 
f a i r l g  I r - i .a l~ le  sa.nds tcl~i:, wit11 i n c l u d e d  c.oal. 

s t r i n g e r : ;  (<1./1.6 i n . )  l11 u p p e r  7 i n .  ; i n c l u d ~ . s  a 

1 4 - i n .  b c d  o f  medium-gray s i l t y  s h a l c  5 i n .  above I 
I 

9 1 h w e ;  s l i a l e  $11 uppe-c I i n ,  h a s  brownish  tin^, sorile 

i 
10- 1 g r e e n i s h - g i - ~ y  s p o t s  ( rc t rorked shale pcbbl  e i ? )  , and 1 

I 
11 I lllarly c-oal f i l m s  a n d  in lower obscu re ly  b e d d e d  p a r t  

I 
many y e l l c c i  sh..b r o w  1 i i ~  ir0;i:; tolies ( ?) ; ap!jdrent 

d i p  on few becls a b o u t  10 degrees  

Is-! T r a y  2 (2 f t .  - f C C ) ~ : . I ~ _ ,  r u b b l y  ir, p a r t )  

Shal.e., dark--gray i n  t o p  1 i n .  , remainder medil.rrrrgray '/ 

I 7  I s i l t y ,  no: limy, ohscure  bec ld i~ lg  cycept  p l a t y  i n  

t o p  1 i i ~  . , ~ : l ~ u n d a i ~ r  paper-thf ri c o a l  f i  1.m.; a.nd 

I 

st. r.ingr::rs (r i / E r  i l l .  ) p a r t l y  0r.i c~:ii_ed at b i  g11 angle. i 



I hands  or s t ~cir1i.s a l.ong sonic:. b cdrling , ruos t 1.y very 

par t . ,  1'ioL I . i r ~ y ~  o b s c u r c  i r r e g u l a r  pl.at ,y l;eddi.ng, 

i 
su'ilpai-:~.3,Zcl t o  bk:clding; u p p e r  h a l f  i n c l u d e s  a few 

I 
becis (<I. i n ,  t h i c k )  of  medi~:m-grr.y v c q  f i n e  t o  I 

I 
f i n e - - g r a i n e d  s i l t y  silnris ronc; bri.f$ l: c o a l  b e d  I 

i 

E 1 (I/({ in. t:hj.ck) seernirlgly I.les n ~ t z r  base 

I 
l 1  i Tray  3 (2.1. f t .  -- I- core) 

S j . l t s t o n r ,  rnedi.uri;-gray, vel-y f i n e l y  s n ~ l c l y  i n  ?.lppel- 

13 j 
I 

p a r t ,  noL l i t : ; j i ,  f i s s i l c  t o  p o o r  p i a l -y  b e d d i n g ,  
I I 

rnnny p i l p e r - t h i n  carbonaceous f i 1 . m ~  z l d  sonre c o a l  

15. 1 l e i ~ v c s  (c l / l . G  i n . )  mos t ly  s u b p a r a l l e l  t o  b e d d i n g ,  
I 
I 

l6 / t o p  114 i n .  is i r l t e r l a r~ l i l l a ied  dark--81-:iy carbo-." 

17 ( naceo~ls  slli.,le a n d  c o a l  

l 8  1 l1407-4407.4 Sl ia ic  , w d i u a -  i-o m e d i u m - d a r k -  , s i l t y ,  n o t  l.imny, I 

i 'i I . fis:;iJ.e L O  p!.aty bed din^, c o a l  fiL1.,.1; arlcl s t reahs  i 
I 



p a r t ,  a o : : l i . ~ y ,  o?,scurebeddS.lzp,, aburrdai-it f i n e  I 

I /4408.1.-4l+09 Ft i s s ing  

cai:l~~:;:~~.ci!i:i~~ f-l:agmr:uts and r ' i l rns,  very f e w  cc)zl I 

l e 1 - i ~ ~ ~  (c l / 8  in.) p a r t l y  at hi.gli angle t o  probab.1.e i 

2 

3 

bedciiz~g,  lower c o n t a c t  p robab ly  gradat--j onal 

'L'1:ciy 4 (2.1 ft, - 4- .- corc; ruht-,ly i.11 p a r t )  

4409-11.409. 4 Shale, rr,t;c!iuin-gray, s i l . t y  tie f i n e l y  sandy  i n  h a s  a l  

4409.4-4411.1 Sandston(? ,  ~fiedj.um.-gl:~y, very firie t o  f:i.~lc-grained, 

9 1 s c a t t c ~ e c l  mediuc: gr-:+-ins, vcry s i l t y  and c layey ,  
I 

not: l.iiig , many dark-gray grtlknr; , sub an:;ul.ar to 

subrqur;do_cl, fc1.1 mt:cii11111--gray s h a l e  fr:;gmt.!nts (< 1/4 

in.) i i i  u p p c r  p a r t ,  i n c l u r l c s  s andy  si.l.te t.one i n  a 

f e w  t h i n ' ( < l  j n , . )  *beds  and i n  a 2.5-kr-I, bed 2 . 5  

in. r.bo-i>e. b a s e ,  bedd ing-  liiostly obscur.e b u t  may b e  

ve1-y t h i n  to t11:in bt?dded, 111:-irly small carbonaceous 

f uagl:!ellts e n d  fi-i ni? and f r ! ~ . ~  c o a l  lenses (< 1 / 4  i l l . )  

l ~ a r t l y  ::t hi.cli ~ l t l g i e  t o  br.dcij.rig; cc!l?ti?cf a t  2.5 

i n .  :'!:(~vc ~ J Z $ : F  :is s t l a ~ p ,  r-:l.igl-ltly v ~ : d u l : i t i n g ,  a n d  

:;li(:i..~, I iC  apl;;.:!-.i::li d l ?  



. ..- .. - . -. . . . . . . . . . . . -  . . . . . . . .  . . . . . >  

Silts t.one , n!?rliun~--gray, very fi.11cl.y sandy 3-11 u p p e r  

I 
p a r t ,  n u t  I.:i~ny, fi .ssilc t o  p l a t y  bedd ing  st:l~nc:rdhat: 

i.rse!;ul.sr i.ra l.owcr p a r t ,  many ca~:bon;j,ceous l ' k l ~ ~ j  

:;chparzl?.e.J. to berlding,  one  c o a l  I.?:l.sc (1.116 in .) 

cl.c;4*"). s]is.lc in 1)asal. p a r t ,  a p p n r f ! n t  d i p  abou t  15 

to 20 cIe;:ret?s 

1G.s s i n g  I 
Sarrclstone, gray, f ine--~,r : i ined,  s i l - ~ y ,  luasc  

S1-isle, medL1.1;::-dark-gray , c o a l  s trin:;ers 

S i l t . ;  t u n k ,  ~n:di.um-dn~1;--gr,,y, very I i i l e l y  s a n d y ,  

Sancls toi~c: ,  :nc..di.um-darlc--1;ray, very f i n e  t o  f illp.- 

g r a i l ~ c d ,  few nledi~:lil grains,  many dark-gray grairis  , 

s l l t y  , l.i.iiy; in tcrbcclded w i t h  sl-13l.e as above, some 

anber f rapn:>nts, coal s C r i n ~ e ;  F; 

S;i~~ds:i,ilt.., m~d:i.ul;i- t;u ~l;ed.i.urn-d;ir:k-gifi~y, v e r y  f i n e  1 
j .  

graini . r ' , ,  s i l t y ,  l i m y  ; In terbed(1cd medium- t o  

mcdiu;~,.-Isl-li-.~ri;y s;3r;dy 1 i n ; j -  cj.l .tstonc? , 

Sha1.c: bJ.,?rl;, carlji?:-i:-:i::e~il~; i . 0 ~ ~ ;  I ? , . g l ~ f - ~ l ' I ~ ? . - ~ r a y  j 
I 



S i l t s  tu:~c:, msd:i urn-d:irk--gray, vary f line:Ly t o  finely 

'4485-4488 Shn1.e) w d i  tun-dark- t o  dark-.gi-xy, cartlonr,ceorls, 
I 

5 ' 1~408-  4 4 9 6  Sands  t o n e ,  Eray,  F inc -g ra inc t l ,  sane 1ncdiu111 g r a i n s ,  
I 
I 

i 
I 

I s i . l . ty ,  l o o s e ;  i.nt(5cbcddc.d slzale as al~ovc 

4496-4500 Shale, n:t:dium--gr:ly, r:ln.rly c;i.rbon.:iceous fragments 1 
Sands  t:ur:e, rnediutlt- t o  mediux-dark-gray very f i n e  i:o 

I 

fill.$-gi-ained, silty, limy; i.ntel:bedded mcdjunl- I 
dark-;:,:-ay liny s.i.3 ts tone I 

1 I 
4.51.0*--451.4 Shale, medium--dazk--g~:ay, s i l t : y ,  linly ; s:i -1 i.sf:orze as 

I . . . I 

14 
( 4 5 2 0 - 4 5 2 3  Sands  t o i ~ e ,  as ah eve 
! 



I 
I r+55 7--4.560 S h a l e  al-1.d si.l.t.c;torre, a:; al->eve; trace of  brownish- 

Sha1.t:, dark-$:~:zy, c a ~ : b o ~ ~ i ~ c . c o u o ,  c o a l  .s; t r ingers  ? 

S_iI.t:ntc~ne, mi:di.um-dark-g~:ay, very f j .nc ly  sandy ,  

2 

3 

I 
:,--- iGf ;69--457% Sarrtlsl~c:nc, n?d.i .um-gW, ve ry  f i n e  t o  f:i ne -g ra ined ,  

i s il. ty , l i m y  

I 

s i l t y ,  loosc I 

g r q  ( : layey  no:!-1].iny sl lale  w i t h  p1.kin.t lirl~p-r-c:ssions 

ancl sca t tc red  very f i n e  to f i n . e  sar:d 

I 

"14560-4569 Slial.c_, m:?dium---cla~:lc-gray, mtxl>y carbol>nc:i;ot~.s f xagriist~ts 

7 14572-4574 S!lal.c, as a1)ovc I I 

1 
" 4 5 7 4 - 4 5 7 5  Coal ,  c:avin z? 

I 
! 



S i l t s  Colle, 111e0-j. v.r:i--dark--gray , J.iniy 

Sha l .c ,  dark-gray , carhorlaccnus 

S i l t t ; i : t j ~ ~ : - ,  as nbc.)vt? 

Sand?  t.oni.2, gray , fi12.c-giained , s orne mcd:i t t ln  grains , 

Sha l e  

Coal 

S ri~zds c or) e 

Coal 

Sands t one  

S11n:l.e 

Sa~i+',:-;t.o~le; in[:crhcdcied si1t.stcne i n  lowhrcr h a l f  

Coe l  

Sha le  



S h a l e ;  j.ntrc.~:l:r~d(:fccZ s l l - t c t o n e  

C C ~  ;3 I. 

Sr:n.ri.~;to:!e; :irit-erl:~edcicd s i l t s t o r r c  

Sh:.,lc ; intcrbt:dJc~cl sands tont-: and s:ilt..: tone  

CO ii L 

Sands tone ; ..: onie slzalc 1-1La r b asc 

Sht..Je; i lz tsr l jeclded si.l.tst:one 

Santlstonc.; in~erbedded r ; i l t : ; tone 

S i l t s  fonc;  i l .~tc- . rbeddecl  shr-ilc; sand..;toric. a t  basr.  

s .-, . 'q .st -. one ,  gray, f i t i c - - g r ~ i n e d ,  somc medkum grail-1s , 

s i l t y ,  l c o s z  I 
S h a l . ~ ,  mer?:i.?:~:-"dark-gray : a b u n d a n t  czrbonccen~i:- :  f i.?.n:s 1 

and f rag;l!c.~i*;s , c o a l  ..; I..]-i ngers 

. - Sancis t o r i e ,  gray, fine- t:o iiiedium--~:1-ained, s~.!.t:y, 

I.oose, r:ar;y riarlc-gray g1:ains 

fragrncn t:: 
... 

Sands t o n e ,  ;is abovc 



Sands t  one, tncdlium- t o  n i e d r i t ~ o ~ - d ; r k - ,  f i ne -g r a ine t  

' sorn:! medi.um grzi .ns,  trlarly clarl:.--gray gra:i.os , sulb- 

a n ~ ~ u l a r ,  s i l t y ,  Si.niy, sl.ig11fly 1nicat:eonu; some 

Tn ~ e l b e d d c c !  sl-1 i! :kc-: as ,311 nve 

S h a l e ,  as above 

S a n i i s - ~ o n c ,  jiray, f ine-grained,  s i l t y ,  looric 

Sha le ,  da rk - . g r ay ,  c i~ rho~z ; l c : ec~~s  

C o a l  

S .  - and:; t or: e , ZF; ~b OW 

S l ~ a l e ,  meclium-d:lrl:-gray, ,riral-,Iy carbonaceous fragments 

and f i l l ; =  

S i l t s :  t -one,  m t t l  ilini--:!a~-k-gray , li111.y 

Sh3l .c  , as a11 ove 

i 
i49 73-49 76 Sar:dal.one, gl-:ly, fine-gr3i.l-icd, soine medi.t~m g r a i n s ,  
I 
I 1 s i l . ' iy, 100s e 

I r9 76-4991  
S h a l e ,  dark-gray to b l a c k ,  ca rbonaceous ,  coa l  

. I 
I 

1:) $7-!+9 fig 
1 ' -  

Sl;::~,l.c , dar;:---gr;~y- t:o b l.:,;c:l:. , carl-I on a,ccr:)tj:; , coal 
I 



7 1 T r a y  I 

. . , . . . . . ?. . . .. . . . . . . . . .. . . . . . . . -. . .. . . . .. . .. . . . . -. . . . . - . . - - - - - - - .. . . ... . . ... . . - . . . . . . . . . . . -. . . - , , . .  ~ 

I 
1 5010-5025 E.Zec;t:rical-J.og; i.nt.erprct at4.011; rxu :; :i~np:l r.:..; from 50213 

(:ore 6 ;  r:cr-.portc:cl recovery 2 ft. (1. t ray)  

3 

(1 f t . core,  1-11l.,bl.y i.n p s r t )  

t o  5030 

Shalt, m::..diui~).-. t o  mcdi.ur~-dorl-:-gray, 1c1-i.r:Ly ha rd ,  

3 5i)I.O-5018 Sha:lil; some s a r ~ d s ~ : o n c  n e a r  rniddl,.e 

/5018-5022 s i l t s  ' t : o ; 3 < ~  

s i  1 ty in p a r t ,  n o t  I..inry, p o o r  fissi.l(? t o  p l a t y  

I I Z I : ~  1 y wavy 11 c ~ d d i n  g ,  abt~lclant small. c n r l > o n a c ~ ~ ~ u u  

f~-agrr~ents  rn!-;clon!J.y oriented in laril,e p a r t ,  many 

(line-sand c l i z ~ )  l n  :;ii~:.ll.l par t :  o f  slzs:lc, woriil 

hurrc;w(?) r-iilsr bn:;~..; i lzcl.ucles so1;:c 1nc2dlum-gray 

pr3 i-t iy s a r r  r!y r; .j.l ts t.pne w:i. t l i  ab un tl:-lnt s:riall. c;:rlb o- 

n:icccus i'~;;{;ip>nts 

N ~ ! ; ? , : L I I ~  

ii >),. . -  I- 2,-ec::.-:erc..:l. 

. . ~~, ;~~~- : : - : , . "~ . : : ,~ . - . ] ( - :~  :3 j.jl.i.il.;~.,:-:,:.:,;:! ( > ~ l ;  lli:) ::,::;:i[j.ics f~:c:);.,l Fj[JL() 

,- . . . 
.(:(.; 2.;.::[1 ; :;,-':: l ~ i ; ; ; ; , ~ ;  I . ( ) - -  7; << <;.T,2.Lt: .!.;:(,* . ., 

, * y . , . ' , y ;  , : , > , , , ,  .- L. . I i ;- .<l(:;- ,t% !<" ;v , rc : j r  ?;;.;,:I. 



loose, s i ~ ~ i l z r  t o  i>b ove 1 

Sands  t.nn:? anrl : i . r l te~bccldcd s h a l e  a:; sl>ovc~ i 
Shale ,  dzrk-gray tu b l a c k ,  cnrl~onacc?ous 

S i l t s  Lone, -~ncd.ir;rn.,- t o  i:!edi.uil:-dar1~-gray, vcly f i n e l y  / 
s ar1d.j , l imy  

I 

Coal 

Ji:l.cct.~'ic:al.~~-3.og int:er:prctnl:ic)n; no samp1.e~ fro111 5140 

tc 5170 ; asr;~i;ij;-.d 7.0-fc. .saiapl.cs l a g  



El.ect:ricn.l.-l.c;g ii.lt:crpret:zt:i.on; no ~ a - ~ n p l . c u  from 5200 

to 3260;  assunred J .0-f t ,  s a m j , l e  In l ;  

S11al.e ; c a~.~tlst:one n e a r  m i d d l e  

S a n d s  t o n e  

Shalt. ; :; ;rti~ds ton c near s,~icldl(:. 

Coal 

S i l ~ s t ~ n e  

Sancl:; tolzc3,, gray , f i n e - g r a i n e d ,  s l.l.ty , I.oose , mc?ny 

:;:~ild:; Lone, mcd-iurr.-dark-g~-i:j~, very f i r i i l . .  g r a i n e d ,  

S l \ a l . ~ . ,  a:; aI>rjve 

I ,, .>y, l imy ;  i . l~ t t i -1 )eddec l  sh.:il.e, S i l  t- s 1. or::: , J:!I.: c!:i uln-dark-- r--- 
I 

;is above I 



Sandstone,  :;:ir;~i:i.ar t o  RSOV~: 

S-l.1 t s  t:one, nediurn--dark-.gray, ve ry  f i n ~ . l y  s a n d y ,  li.111~ 

S i l t s t o n e ,  mcdtum- t o  m=dium-dark-gray , p a r t l y  sandy 

l i n y  

ShaJ.e, nl,?d:i~un--gray, r(7.w carbonaceous  fragmelzts 



"5418- .5432 S i l t s  toile and s a n d s t o n e  
I 

S h a l e  

8 

l 1  1.5/135-5439 ShaJ.e, ( la rk-gray ,  ca-rh nnaceotis 1 

5403-5418 . S h a l e ;  sone i.11 t ~ r l j c d d ~ d  si.lt5; t une  

I 

Ssnd5to?,C!, gray, f i:1.2--;:iAz<iil?.~.~, s i l . t y ,  li::]?~ 
I 
! 

" 15447-5448 Coal  I 

l 7  1 dark--gray g r ~ ~ i n s ,  s i l t y ,  llirny 

l G  

15459--5464 Sanr!:;i.c:nc, grriy, f:ine-grn-i:le(-I, r;lilt:y, l o u s e  
I I 

5450-5457 Sands L o x ,  medi:rm-dark-gray, f ine-grsi  netl, tzlany 

"I--- / '3 464-5L+69 S h a l e ,  dzr-1;-gray t:o b 1 a(:!;, c . 2  rLo:lace.o;~r, c o a l  1 
s;. ri.ngers; 

,,,, , 
I.. y r < ,  .),it~5-5473 S a1-id5: t . < ; ~ i ~  2s ;:iTj <)\IC 



S l ~ n l c ,  c:.ark-gray, cawb ~ l l a c e o u s  

' ~lectrr-ic.:il:I:-log :int-erp-i:c~ati.ox~; n o  samp1.c~ from 5500 

to 5515; assunled 1 . 5 - - f t .  sa rnp lc  .lap, 

Co a1 

Smds tcj;ic 

Coal. 

S11 air. 

S arlds tone  and s i. 1 t s t one. 

Core 7 ;  no recoverj- ; e l ec t r i c a l . - l . og  :interpretaCliorz 

Sand:; t: 013 t. and s i l t:s t o!.~c , 

Shal-c; sonle sj.lt-:;tolie n e a r  base 

Core 8; repnrtc!c! .-er:csvr.ry 1.4 ft. ( 5  t r a y s )  

( 1 . 2  ft.+ core, rubbl-y i n  p a r t )  

Coal 2nd sl-lale i n  subequa.1. amoun.ts, beds  as m1.1~11 ar; 

3 / 4  in. tl-lick; c o d ,  b r i g h t  and d u l l ,  banded ,  

a11unJ~u ' i  pl.a;lt fragi;le.nt.s j.11 d u l l  par t : s ;  s h a l e  

( u p p e r  314- in. I ~ o d )  , d:isl;y-y el.l.owi sli-bi-own, kiarcl, 

b l.cjclcy and p o o r  conchoic!ill f r a c t u r e  , al:j.ky paper-- 

tliir: c . 2 1 - ' o o n ~ i : c o  C i l n ~  pa~:;ll.lel. to ijedd-ing , co t i l~  

~ . . , i l~ i t :  rcsclhj  e:; 1l:;n t cl il:* ; o t h e r  s l i ~ l . ~ ,  :nc:diu:~;-- 



)51G. 2-521 8 

T r a y  2 

j.518--55 1.8.9 

. . . . . .  ...-...-. ... .............. .......... 

Sl~li.l.c, r;~rr:diuoi,- t:o ~ncdium-tla,rlc- gray, part1.y sil.t,y, 

i ~ o t  l.i.ny, poor  p l sc j l  b e d d i n g ,  sr:l*ie car l~onaceous  

anti cua1.y fx:igrilellt:s i?:-irtly at I r i g ) ~  iingles to I ~ c d -  

d:i.;rg ; in cl. ail~t.: small ,  amounts of P ~ F ' C ~ : L L V I ~ I - ~ ~ ~ ~ E ; - ~ C ~ ~ ~ Y  

y i l t s t c ! ~ ; e ,  vccy f-ir-:>. to f i n c - r :  shaly ::a?:ld- 

s!:oni.. , 2:1:1 11r3izr rzi.dZl.e :{ 3 1 8  t n .  ~ < ) i i l .  bed;  app::rt:i 

d i p  on ci.12:L. h s d  zbou t 15 degree?:; 

Pl i s s ing  

( 2  f t .  corc) 

Si.1 t:stonc, rs:td.ium--g~-ii,;: f i n c l y  s~tncly in p a r t ,  n o t  

l imy , faj . r  p l a t y  b-edii.! ng  , c.a.rbcjilaceous f illns a n d  

fl:agiw?~r-l.:; ;-i11d c o a l  s t l i 1 1 f ; e . r ~  ( l./:i.6 in.) m o ~ t l y  

..;ulI~parr~~.l:!.~:L to betiding, fcw coaly pl.ant fra;<11:.;3nt.c; 

(I--114 i 11. + i11 le~~p,f.ll) near ~ ! ~ . ~ l ~ l l , c ~  tmd n ~ a r l y  

yc:rpcr:d-i i-111.a:: t o  F:cddi.~:lg, inc:Lutlcs snlne  mcdi.unl- 

g r a y  s j . 1 1 ~  s1lil.e i.11 l ipper  part:  znc: a Fc:::,r b c d ~ j  

( 1 1 4  ic,-:) ... o f  V E . I : ~  f i ne  t o  I-i~-~c!--grait~ccl si:l.ty sa.11, 



...-...-. .......................... ,.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  , - . . . . . . . . . .  

I 
I 155Lf;.9-5S:!0 Satldsec>ne end sri1.t~ t:one i n  sul:,ctlunl. amaunts ; sand- 

I 1 
s tau:. , rx;~dj.urn--gr.ay, very 14 uc t o  f.i ne-grained,  1 

I 

" f l i i t "  siliiie grr- j- inc most3.y pa ra l l - c l .  t'c) be.dclj.i:ig, 

fsii.1-ly f r iL? j ie  in p a r t s ,  v e r y  "dirt:y", poor  p l r i t y  

bc-dcl.j.ng, soi;:c carbon;ic:~nu:-; a a d  coa ly  f-i:l.mi; l i ~ o s t l y  

s ~ i h p a r n l  ].el t r? lrccliling, o n e  carbonaceous fraglnent 

9 1 I (:l.-.l/4 in. lo,.ti:) perl .rendicular to !,cddin.g a t  t.op; 1 
! ! 

l 3  5520--5521 Mi. s r -i. ri t 

I 
1 T r a y  3 (1.8 E t .  core) 



5522. 5-5.524 Mi.ssli11g 

Tray 4 ( 2 . 3  f t ,  core) 

5524-5.525.8 , Shale ,  n:t:di~ln:-gray, s i l . t y ,  n o t  l.il11~7, fatr t o  p o o r  

f issli:lt. to p l a t y  I,ecirling, abulldtnzt c a  rb onnceous  

and c n ~ l . )  f i  l.lii, and i7rrlprnc11tt; I n a s  t l y  sii1~paral.l.el 

t o  bc:ldir:;;, f c . ~  wn\;y c o i l  l enses  up t o  118 in. 

thi c>.li ; j.~: cl ude:; 1. 3-11. 11 ed  oil c o a l  and b l.nck ca.rb o- 

naveor:is s l i n l e  2 in. 1 ) e J . o ~  t o p ;  a p p a r e n t  d i p  :il~out 

l(1 degree:; i n  I.owcr p a r t  

5525.8-5526.3 S i l t s t . r n c ,  1-ilediu:n-gr;;y, w r y  fit-tely s a l ~ d y  i n  pa r t ,  1 

n o t  li.l:iy , obs clli:e very t . t l i r l  becldi.r,g, sorni; C R ~ C J -  
i I 

5526.3-5.527 Miss ing 

Tray 5 (1.6 l 't. cdrc )  

5527--55.27,3 Sa l l d~ : :~?? ,  r~ij i l l : .1-v,i?a:<, very fitli:  t o  fine-gr:~i~iccl, 

, 7  

V C ~ ~ :  :;:i.~.t>l , s l . i .~ l - i  t.1.y n~ l i c i r cc i ?~~  , 11~1; 1.iiiny , obscure  

bc~i(:;.i I , ; , ,  i olrp r:ri-:bor~:.tccnu:; .li.J.az atid iragn1ent.s 

.[< :I ,2,,,7 , 3 .. 3.5 2 2 , cj 5 j .I ;,<:. ,. (;; : <: : i  :;:. .: : . . - , L2 ) il.'i> a\[;,. 



Shal.e, mc..di.l!r:r--gray, f cjw ~arbol;accocrs f ragnicin ts 

; 5.- ,irrus - "  t one ,  f;r:ay fii.1-rc-,-grain t:?d, s f  1-ty , 1 oose 

Shnl.c, di:rk-gray t:cr b! a(-.k , oarhnna.r.eous 

Elect:!-i .cal-:~og i n ~ e r p r e t n t i o n ;  n o  s a r u p l c s  f r u n  5550 

t o  5503 ; :.r:su:;!c+tl 15.-f t . sac:pl e lag 

C o a l  

S i 1 t s t : o l i c ;  solnc intei:beilcled $1-1a.l~ E I - I ~  s a n d s t a t i c  

Sha1.e 

Sandutron~.;  in tcrbeddccl  :;ilts t o i l e ;  s h a l e  a t  basc 

Shale ,  r;icci-i un1.-dark- g r a y  , 

Sands tonr: , gray, fine..--grained, s : i . l t y ,  loose 

:; i-i 21. :i; \< i3 j. x (? lz, -- p, Y giy 

Coal 

:;~<..tid~t:oiii: ;:.ad ~ll:::l.e, F.S nbr:vt! 

Elec,t.r:-ii:aI--!.og i r~L~. r - . , s~"e ta l : i i jn ;  - I 110 sa.~!lpd.c:. from 5600 

to -5740;  ass^!;:::^; 15-ft. :;;~-i;~;j!e l a g  

S znd:; V :jr :: 



I.' ; 

. . . . . . . . . . . .  

Coal 1 
I 
I 

Si 1 Ls t-cl-~e; sclne s ,m?ds i o n c  

Sa.nc!stonc; s r i l . t s tone  a t  t o p ;  ulzale  near bas(:. 

Sai-tds t o r l r  , gray, fixr3.-grained, sl i l t-y,  l o o s e  

S h a l e ,  ~r,?d:I unl-dark-&ray 

t o  5780; assimmed 15-- f t .  sa~:iple l a g  

Shale 

S a n d s ~ : o : ~ e  

S h a l e ;  s u n =  s i l t s t c > n ? ,  in lc!v!e..r ha l f  

Sands  t O i i L ?  

Sha1.t 

S h a l . ~ ,  r;ocli.ux~- t- o rlzrk-grny , c:i-~:hoi,~.;iccoi~r; fragrn2ni.s 

Sarida ::c.l~c, gray , frii~c-gra~.i-~c-lil, very si.11 t-y , 1 uosc! 

Sh:?l.il, a:; a ? ~ o \ ~ e  

Sfla:..?, ?a-r:l.r--grn>. t-o tllacl:, c?.a~1~onac'ccvr;, co::l. 

s L r.j.11 );?.L:.: , (::?-$j :-, ;;,? 

s:llld:> i. O l \ L ,  9 :< t!?li. 1 A,- L - 0  81) i:>v:.! 



Sands t unf:,  as abovn. 

Sl la le ,  as aSov[: ' 

Sands  to;:ic, a s  c h  ove 

S!lale, a:; a h o v c  

S ~ I I C I S  ~:(>I>c , ;is H ~ O V C  

S?-,al.e, 2s t i h o v ~  

Sandr;tonc, a s  ;?hove 

Sllal.e, c!::rk--cray t o  11 I.ack, c i ~ ~ : b o n n c ~ z . ~ u s  , c o a l  

s t  ri.11 gc 1:; 

Sal;dstori(?, gray , f ine--grained, very s i l t y ,  , 100s e ;  

in te rhr l -dded  tiiedium- t:o mediun-c?arl<-gray s h a l e  

S211C1s 'i13~11: ,' as above I 

Elcctr l( :nl .- l .og r in te rp re t r= t ion ;  no sampl.es from 5870 

to 5310; ass~u:led 15-ft. sa:;;ple lag 

Shalc 

1 7  1 5863--5SG8 Sands  LO t-ic 
I 

I 

19 
, 5880-5883. Coal. 

I 

S h n l ~ ;  c,g!:!t; sj . l l :s ' ia~-~e at LDt l  

i 
2.7 1 5 89 2-5 69 5 S:i.l I-::; corjc: and a1.e 

i 
j 

I i 
:! 3 i 1 569$-5903 S a n d s  t>:>i::c.. , mc-diunn---~~-r--ly , vi.r\- f i n c  t o  ::i i~e--griq"ir~i?c! , 

I i 

: e l  i 1 . -  i I ? ; ,  i 1 
- ;-.,-.j .Li.>; 1. . . . .  j.i~!\,, .... - .. 

. . . . . . . .  . . .  - .-.. - -- - ........... 



- ...... - - .... - - ........ . . . .  -- ....... - .............. 

I 
1 i5903.-5905 S-i]  l :s tol-~e,  rr!cdj.un-~-darl,:.-g%*:~>~, l i l~y ,  h a ~ [ d ,  tight:, f e w  

I 

1 I 
7 c ; : :  f'rngmen I.:: , Looks I.ilce " d i r t y  IY  litl~e- 

I 
! 

i 
3 I s t  one 

I 
1 

"15905--5921j ~ : l  c3ctri.ca].--?.~:i; fni:erprc::i a t t o n ;  110 3:-:l;~pl.es from 5920 

I 
5 - /  :o 5 9 4 0 ,  c?s.-u~:lc..d 15-ft. samplc l a g  

i 
S h a l c  

Coal. 

S a;l ds t-. 011 c 

l!J ' 1 5942--5!?4:3 Coal, c a v i  np,? ' 
i 

. I 
8 

'j9/+:3.-512 48 S]l;-ilc, 1,1.,:(..]< , (:,~~:~>i?li,?c(~.c~u:-: , c::*;j rig? 

l3  

14 

5929-5930 SI1al.e , ~nedi.i~tn.-.clarlc-~~-ay carboi~a.ceo\ls fragninn~:;  

I 5930-59 35 Sands  t o m ,  g r a y ,  f:il-lc- t o  medium-gratnecl , s kl . t .y ,  

, k, .... I .0osc I 



i5963-.506/r I L ~ . I ~ I ~ : S ~ . O I ~ C ,  i:ic.diui;~--p,rag;, very  fir^ f:ral.ne.d, very 

I 

I RX:~;] 1 i : ~ ~ ' d 1 1 5  

i !.596/t-..5982 '1,  L, a 1 .c,  dark -g ray  to l l l ~ c l : ,  carboni.;ccous, cavin~(:') ; 

3:-Et. con!. hcri r:.ca1:- b a s e  
I 
I 5982--596G Si.1 t s t  one ,  nleiii11m--dii-r-1:~--f;r:i'y l i ~ r r j ,  cav ing?  

18 / 
I 

I f )  6045--6050 

Si :Lts tone ,  rircd-i.um-d;::rl,;---gi-ay, l,i.my, h a r d ,  caving? 

Shn-Le, dt?r,!c-gray to I >  :I a::k, c a r b o ~ a c e o u s  , c o i l  
i 
i 
I 

Sands t o ~ c ,  1:i~3iu1:;-~,1r,'i>-, v e ~ y  f; I I C  t o  f k e - - g r a i n e d ,  ' j 

Si-121-e, d.!.rl-:-gray, ca~:l.) ii:1ac:eolis , c o a l  s t r : l n ~ + . . r s  I 
1 



1 16060-6061 Shillc., ifa r?:-"gray, carbonaceous 

1 
16065-.61UU ]<l.ectri.c,al-lo;; i~iterl~i-et.ni:li.on; n u  sarnp1.e~ frol-u 6080 

j l  
t:o 61.00; ;~ssunied 15-I t .  ssrnp1.e lag 

I 

21-1 alr? 

S a r ~ d s  tozc 

S h  21.2 

Core  9; r t 2po r~ : cd  r e c o w r y  14 ft (4 ti:a.ys) 

( 0 . 7  f t .  cure) 

:;ands t one ,  m e d i u m - l i ~ ) ~  t - - g r a y  , very f ine  t u  fi.ne- 

g r a i n c d ,  s. i l . .~y, sca'it:r red medium gra ins ,  :,;u'i)- 

angular, r1,:ightl.y -1.inly in, very s;r,cll:L p s r t ,  ITI=III~ 

dr;l::;-g~:,-;- ;,j:aiiis 1;ct p r ~ i b & l . y  ~ c + : : z I :  thaii i n  cc rm 

shove, so!i12 y e l l o ~ a i a l l - b r o w n  a n d  olive-gr:!,y c:l.ay 

grain?;,  'ice7 g r a i n s  of' coal ,  f a i r l y  f r-i al) :l.e, pl a ty  

bedded nca~r mi.dd1.c: ~ i - r d  very tlti-11 t o  t l ~ i r l  b e d d e d  

frap,r.,:?r? t s  j.n micid1.c p a r t ,  a p p a r c n  t d i p  :il:out 1.0 

degrees 

G I O 9 .  i- 6103 ,,r: . 
1: 1.LSS 111 2, 

r 7 1 r.ny 2 (1. 4 f k .  r : , 2 ~ . ( : )  

i5I 0.3+fij.04. 1; Sa:l~?::tn:.jc , zii~;il.:::- 1::) above, xlotr lir:ly, nlu~.:cis~lt 

ca~:Lr;,~ai~i~r>i.l.; j I t l l ~ ; c ;  i.1-r 2 t t .  ~:I.a:~y I~(:ddcll sanld- 



Mi.ssing 

(I., Y f t : .  corc?) 

Sands  t one , mcdiurn-1.j. $1 t --gray , very f -i.rzc gr-ai.ned , 

very : ; i l .~y,  f cv  finc. g r a i n s ,  subangula~: ,  comniotl 

j 

di4.1-1;-gi. nj: g r a i l i s  , ~; i i cnceous  , l l o t  I3.iily , good f i.ssil i+ 

t o  pl.;i.Cy L e d d i n g  , ziblmdant; csrho~~.acet?u:; and coa1.y , 

san(lstoni-: I.ai:~:i.na.c: ~ . . i i t i ~  a11ul.idant i-r:onsto.;~e(?) I 
gracns  as 3bov2 ,  apparent di.p about  15 dc.p,rees 

c aandst:one, si1ni.l.a-r t o  2bovc: csccpt  r o c k  :is mcjs t l y  ! 
I 

vel-y i h i n  to tllliil bedded  ;n(! carbozll-lct?ous con1 y 1 
lniv,irlai: a re   coca;^:^. ( p a r t l y  lcnt i .cul .ar)  c-~nly i n  1 

i 
I 

1niu'i:l.i; 2 in., appilrczl :  d i p 5  FTC>II I  I-~~.:LLc O d e g r e e  L O  ' 
I 

61.07.9-61.09 1Ussi.ng 

Tray 4 ( 1 . 2  f t ,  core)  

6109-6110.2 Si;~~d:::t,(>:lc, t ledi.u~:?-li .gh t-gr3.y , vcry f i n e  t o  f i n e -  

g l -z i re2 ,  s u b  i<ng~: l t - i r ,  commr!n dark-g.r;?y grains,  



Sllal.e, dark.-g cay co h l a c k ,  carbnnac~on:; ; t h i n  c o a l  

beclc near t o p  

6128-6130 S i l  t:s to!=, mediurn--da~-k-gray,  1 : i . m ~  

613.1-61-32 S h a l e ,  ~n ;~d iu i : i -d ;~~ :k -~ -~ - r iy ,  l i r n j .  

' ' 163.32-,963.34 Saildst~nt:, inc!Jlai!i-.gra;?, very fine to f lirie-grained, 1 

7 1 augul-ar, si. J. h y  , l i n i y  
I 
I 9 6134-6137 Sar!dstonc,  r:iecliuni-li ,#:il.-grxy, mo't.tl .ed w i t h  yell .owish, 

0 ' i b~:n\:n, ve~:y f i n e  t o  f:i.n.c<-;;:rainecl> li.rr:y, s i l t y  
i 

'" 6137.-61./+3 Sands  tone ,  gr.-iy, 1i.1-le-g~ai ned, s i l t : y ,  Loose i 

111 1 ,61.50--6156 S l ~ a l c ,  da rk -g ray ,  carbanaccnus 
I 
I 

1 4  I 61.56-6160 Sandstone , as above 

17 I 16177-6183 Sat;dstunc.,  r;l:~c!ium-ligh t -g ray  , veky fijilc gra ined ,  



1 6225--62.26 Coal. 

i ? , 6 2 2 . 6 ~ ~ 6 % 3 1 :  S h a l e ,  as above 

I) i 6250-6257 
Sha . le ,  dal:l<-gr ay , carboli:-;ceous 

lo  16257-6264 Sz~lds t .one ,  gr;ly, f i n c - g r n j  ned , silty 1-oose 
i 

I j 
I 

" 6264-6269  Slla~.i:, dark-gray,  cay!, onaceaus  I 
1 

Sail~!3 t 0 i 7 e  , LS a11 ove , s i)r;:.: i;ip_di tlm g:-a:! 1'1s 

I 
14 1 fine-~,rail-lc;l ,  some dark-gray  :;ra-il-ls, si.lt:y, I.imy 

I 
i 

6298-G300 S.i.lts tone, ~ n e d j  unl-dark-gray, l i m j ~  , caving? 
I I 
I I 

1 7  1 1 6300-6306 Srrndstone,  gray, f ine -g rn ;  ned,  s c n c  ~ e 6 i ~ r u  gra:Ens, I 
I 

I :i I 
I s i l t y ,  l o o s e  

2.r 1 6 l l S - 6  31.9 ! Coal 
I 

i 



......... .- .- .- - -. .... ... . .  . . . . . .  . . .  ^ . . .  ^ 

Shal.e,  nr; :hove 

S i , l . t s t o : - l c ,  m~rl:i.u$-tlnt-]r.-.~r;iy, very finc1.y .c;i;ndy, f i n e  

ca~bor:~?.,:_.cou:; fra[f,l;r:+ni:s 

S!-lh].s, il,2c? j.~in:-d::rI;.-~:rzjr, cnrbonaccous  f ~:r;grr.?~~ts 

C o a l  

Sila].c, j:.ti:i :l;il--gTay , r~cn'r,eddc:I(?) , caz-bonxctlc>us f r n g -  

rncnt s 

Sa.nds t one, g r a y ,  f i  ne-grained,  s i l t y ,  l.oc~;i* 

Shxl .e ,  meciiurri-grz;;, many carbonaceous f~ragnien ts , 

coal.. s t : r ingurs  

Sha l . c ,  ';:L~;ck, carlronaceous 

bcds  01 n a n  Js  t vnr  k i m i  lar t o  a11 ovo I 

S i  ltsi-o:lt, medium-darlk-gray , v e r y  f i n e l y  s a n d y ,  f i r i c  

carbo:?aceous f ragli!ents 

St la lc=,  ns abo.vti 

Sands t c n e ,  GI-??, fine-guaincd, s i l t y ,  1 oose  

Sh;;lc, drrl:-i!,~.i>r, ~ ~ X ~ C ) I ~ ; ~ C Z G L S  

Ir:sti;;i:l[cil sal:;?li la;: 30 ft:. 

(-1 .. , , 7 
u(J C:.L 

sll<+ .:.;?. 1gp d-i lluli,--< :;>.I,:-- k)%l:;:~>/ , 1 3 ; ; ~ ; ~  k:ah (-1-t:j <:<:G;is f~:;;:; 

IT!c 1: t. s 



S;:ild.; i::~:.e, olivt?:-gray t:o medium-g~:ay ,  very f ine .  

gr:4j.n?d3 s: i . :~ty~ l.i.l~,;7 

S l l u l n  , clarli--g:ay , car!)ollsceous, c a v i n g ?  

I 
S a n d s t o n e ,  ~!:edi.urn-"gray, rr~otr-led w i t 1 1  o l ivc-gra .y ,  1 

I 

. coa l  r; trrin);ers 

S h a l e ,  b l n c k ,  c.;lrbonaceous, c o a l  s t r i i ~ g e r s  

Coal. 

S h a l e ,  clarl-:-r.;iq;, carl~or?ac.c}itus 



Sands  t GI-IP, ~ncriium-l:i@ ta-gray , E.i.nc-- t o  ~r:edi.um-- 

silt:,., :Li1r1y, c a v i n g  from 6 4 6 0 ?  

Coal 

Sand:; i - o ~ e ,  ~l!i?di un-!-r l .~~rk-gra~,  verry fj.lL,:2 g ra ined ,  

s r i l t y ,  slightly li.inly 

14 I Tri ly  1 ( . I . . G  ft. cnrc) 
1 

15  . 6566.-6567.6 Shi-~l .e ,  mec],iu::i-- t:o m z d i ~ i i r - - d ~ ~ - l : - ~ ~ ~ ~ ~  sligglt olive-- 

! 
11, I GJ-::~ t in t :  iu pa r t ,  silty, ha rd ,  n o t  I.:i.my, i n c l u d e s  





1 16720-6725 S l i a l e ,  bri;l.,,n.i.sh--bl;~t:k , si.:l.ty, carhonacec~us 

i 
2 16723-6746 Sllille, dsrl,-..-,gray t.o hl.aclc, car1:)orinr:c-:.o\ls; tlllin coal. 

I 
bed  m a r  t o p  I 

" -  6 7 5 1 . - - 6 7 6 4  Slla l  e ,  m;:::iu~:~-dark- t o  rlarli-gray, c~r lso~>accou: ;  ; 
I 
I 

(' I b rr7wr1i.sh--i1ray d w s e  1,:i.nly Trol ls  !:clrie(?) ; i l - ~ t  erbc:ddc.d~ 
1 

7 
1 gray Ci.l:i-1--grained ~ i l - i i y  s a n d s  torit?, loose  " 6764-6770 ' Sk ;I :I. e , as ;:I> ove I 
I 

I 
I 

S l z a l e ,  rr;?dj.ur:i-gray, car;tsonaceous f r i2gne-n t s  ; :;(:me 

dark--gi:;?y carbouacc;onY s h a l e  w i t . h  coi-11 s t r i r>ge~:s  

near xridc!J e 

S h a l e ,  (!~>-i,-,-gr~:.y t.o b l . a c k ,  c s r b ~ n ; s c e o ~ s ,  c o a l  

s t  r i n g ?  1,::; 

S t i i ~ l e ,  1:cd.i urn-clark-,:;ray, c:arho:lacenus -E'rr-.cg-n?enis 

Coal 

Shale,  1?1.;=~1:, cnrbo,i.accous 



I 
1 1 0 860-6  87 8 S h a l e ,  dark-gray , carbonacc~nus  

I I 

I 

. I  Icri ~ ~ i ~ d i  I I ~  g ro ins  , many dark--gray siid 1.i ght.-i 

Shale, Jarlc-g!,ri-iy t o  b Lack, c,zrborzaccocs 

Co a I. 

S h a l e ,  clarlc-gr;:!y t o  b l a c k ,  c:arbonac.efius 

l o -  1 6926-6930 Satld:.; t.olle, gray , f i n e - g r a i n e d ,  s.i l t y  , l o u s e  I 
I 

I 
11 ' i 

1 G930.-6937 ShaJ c , dark-gray , c.2r-bonaccous 

14 / 
I brn;;lnish-6rr.y ve ry  f i n e  ;;rained i roi- lstotle 
I 

15- 6 9 6 3 - 6 9 6 4  Coal 
! 

1 6964-6970  Shri?.c, b r o w n i s h - b l a c k  , s:i l.t;., ca~:i-r:naceous, ,cavring? ,. 

1 [;93'3+70,L7 Cc ,.(:: I:!, ; l-~.ljP?:t-cd rec.;>-l:i. i.;) -14 f~ (.'; tie;yS) 

I 

?,., ' r . ,  
I ri3y 1 ( I . . :  i t ,  co:-c.? 

i 



Pf :it s :; in g 

( 2. 2 f t  . c-arc, r u t ~ b  1.y i.11 p a r t )  

Shn:i ( 2 ,  ~n~dl i l~ la- -d i~rk-g i -ny ,  si.1 ty , s c n t t c r c d  to abun- 

dan t  y c l I . ~ ~ i s h - - b ~ : o w ; i  c l a y c y  (? )  g r a i n s  (volcan-ic 

ash?) , s:L:i.g-it.].y mi.eaceou:;, hm'tl, y e l : l . ~ w i . ~ h - - b r c > \ ~ ~ ~  

er+rLhy dill o;:~;  tic sh3l .e  lenses (114 La.-!-) - nclar base i 
and zt f o p ,  2 - i n .  part-1.y sandy s i l t s t o n e  b e d  ntar 

in..snlal]. ~>al: t ,  cn rb  o ~ ~ i ~ c  dous iilrl~s ancl f ragmei-~ts ! 
fairly c?bund;;iit in r u o s t  oP corc 

6995.2-6996 

'1' ray 3 

6996-698 7 .6  

>'?j. s S j. !I 8 

( 2 , 2  Ft, core, r u b b l y  i .n large p;~.r t)  

Coal. and tn.l:erbeddcd z E ~ n i . e ,  j.11 hrlds u p  to 2 i l l .  

+hick;  coal., handcd. ,  Llrid~t z11d d u l l ,  seine anher; 1 

s h a l e ,  rr,:.idii:m-dark-gr a11.d s i - l t -y  j.n t o p  2 i l l . ,  I 

b e d d e d ,  luany paper--'ih:[.n coal f:': "1.1r;i and cnl+l)o- 



. . . . .  .. 

#999-, 7000.1 Sllale, si.~rri:! ar t o  above ,  sli.r,tlt br:ow~z t int:  i n  upper  

p a r t  , ma:lj7 cal:I>orlaceous fi.l.lm and  coa:!. lcnscs a n d  

ff :i I-IIY, 

IUOO. I..-70OC). 7 C o a l ,  bi;jldrd, brigl-li: nryd dull, itlclude..; sevc:lral 

lan.-i.n:i:;i: of black c:clgbcnaccou.;; sh~i1.c w:i.Lh p l a n t  

I>I:O\L:II ti17,t i l l  ~ ; : . i i r t ,  n o t  l i m y ,  bcddi.ng obscure  t.o 

pl.a!:y, sonc s l i c k c n s i , d e s  i n p a r t ,  umny c.arbonacro 

fra:;i::i.nt,.; and con1 filil~s. slid lenses; mr?y l includc 

a f c ~ w  ~ l l i i ~  (r I. i 11 .) coal hccis 

(1.5 f t .  -1- core ,  ~ ~ 1 3 7  I -~ibbly)  

C a ; s l ,  b ;;nded, bi:i.k;li t arld t l ~ i - 1 1 ;  n'ncludc:; s o l ~ ~ e  d.ark- 

g ray  to b 1tir.l;. csr-honaccous s h a h  a ~ ~ d  C I I . ~ ~ ( ? )  t h i n  

bcrl (112 in,) of darli--gray very fir:e -i:,o fi.nc::- 

glr;:..-i n e d  -v::rg- argi.i.l.aceo::s s a]-~ds ti:ne 



fragmcrlr..::, coal  st:-i.ingert; j.11 upper  p a r t  

7039-.706L . CO:I.I 

7061 --7065 Sha l e ,  t i !~ciuwg1*:iy,  ahunc!ailt ciirl~r?nacc~.c-,~~s fl-i:gments 

7065---N75 Sha le ,  d;::-i:--g I .  +,')7 ~;?:-1>unact.i:!u.s ; ..; tril-igers of griiy 

fj.ne--gi:ai:-led sil i.y s a n d a  tone 

7 C  75,-.'I0 87 Slialc ,  as t~hsv(-;; dur;ky.-yelJ.ow--l~x:~~:rr~ dense i r o n s t o n c ;  

sands tvnc s t r i . n g e ~ - s  R S  a11c)ve 

70 87-2 7090 Sandstnnt!  , medium-.l.i.g!it-g1:ay t o  lij:lrt--ol.i.ve--gray, 

vc~ry f i 11c t o  f i .1-~c-gra ined ,  some dark-6r:ly g ra ins  , 

s i l . t y  , 1-ifiy, sli~~;!(irl.qr micaccous 

Sha l e ,  ~~ledium-d~.i:;;-.;;ray 

Coal and b lack  car'oor:nceous s1lnl.e 

Sandsto: . le ,  g r a y ,  f i.ne-graillcd, s i l t y ,  loose ;  I n  term- 

boc!rlcd darli--gray carbonaceous p a r t l y  zarl.cly sha le  

Coal 

Sha.?.r-, as al:!?ovc 



71.68-71.70 Soiidstol:~:, ~: :~~rj iuia-p,ray L O  0 1 . t ~ c - g r ~ > t ,  very  Iine to 1 
. i 

fine.-,gre;rri:ci, n911y da r !~ -g~-ay  grr? ins ,  s i l t y ,  l i m y ,  i 
I 

I 

7 

some con1.y s]?ale fra7,;:;ents and s t r i n g e r s  

7152-7160 Sani!s tot lu ,  2.ight:- t n  luei-iium-+gr:+y, very fine to fine- 

g r a i n e d ,  f c .w  med:i.um grnJzzs, s l . l t y ,  I.imy; some.! 

9 1 1170--1106 Shal.e, darl;.-.gray, car11onai:cous ; In terhecldcd gray 

lo  I f i n e - g r s i . n t d  silty sandstone, l o o s e  
I 

Sands  t: ol:i:, sLn;Llar to ::hove 

7193--7209 S l ~ a l . ~ ,  ~:cc-:lu::;-.grag, ;!:any carbonnct?ous frag~ncllts 

7200-7202 L- i~es  t cnz  , b r:o\\rnisll--gray, very L:.i.~le gri:i.ned, 
i 

acgil.l .zi:~~otln 

! .< . . . .  
i 7 2 1:) . j 2 :; (1) 'ih;;] .> $ ,-% ,. (Z,\,. ,-, 

1: . ,  ;1.-.;:7;7; , . L I I .  < . .  

I I 



~ z n c i s t o n t . ,  ;~:oy? f i ne - -g rn incc l ,  :;TI t ry ,  I.oose, I 
i 

~ 2 v i l l ~ ( ? )  ; .C.<.~I-~F rlerlc-*gray carbonaccou~s s i la le  

Sr i : l t s t o~ ie ,  ;;:r..tli.~ii!~;-gra.~~ aiic! b ~ : c ~ l ~ i s h - - g r a y )  1il::y 

s ] ~  a].e, darli.-r:,"- , .LY, carbor:acc..ous ; %r)tr:?rbcdcied snn"- 

stol-le ss E I ~ I O V ~  

Sha l e ,  as ;;hove 

Coal and b .l_~~cli c,?rb onaceous sha1.e 

7292-7296 Sands t o ~ l e ,  ligl-it--o.l.ive-gr'ay t o  11ied:iun--gray, vcry 

f i n e  t o  f ine- -gra ined ,  many dark-gr:?y gr;ll.-rzs, 
. . 

s i l t y ,  ILjrny, s l i g h t l y  11fica.ceous 

7309-7317 Sai :dstoue,  ::i.rr;il.i!r t o  above ;  i n t c r l ; e d d e d  rncclium-- 

7320-7328  C;a;:d:;tcil,:, r.;+:d;ux- i c ~  c-?\;iz k-gray , v c ~ y  ffi.1-~c: t.o Cine- 



$1- ale, dark--grt.;y, car'l;oni~ct+oup , coal. s ~ r i n g c r ; ;  

S and::; t ir;:p , y elJ.~,~li.:~l-~ --I)  own iind med.i.t~rn-gray , very 

S h a l e ,  i ~ l  ack,  ca~rl)c~!!eceous, coal. s t~.ingc.l:s 

Shale ,  dark.--g~:tiy, c; i r l :~o~laceuus 

grrL:-,;:cl, m31:jr dark-gray 81-a-i.ns, some i:rei..n and 

ye1 :Luii,l.~:h-b rown g~:;j.lls , s i  l . ~ y  , l i r i ~ y  , s li gl, t?. y 

rnicaccoils, n c ~ s t l y  1,oosc; sorrle dark-grz j~  ccnrbo- I 

niicz:J;i:; s'na1.e n;.a.;- top  a112 b;ls& 

Co a1 I 

Shale ,  dark.-gray,  carbonaceoas 

S a n d c t o n e ,  as ahcvv. 

Shal c ,  d~r l r -gr ; - : j* ,  sligl-l-ll: brown t i n t  , c:a~:bonaceuus 

, . 
,. .. .I ., ,ly, l . i i ,y,  caving? S i l t s t : c , i ~ c . ,  KICL; i 7 s - - c j r ,  

7.'t 36-74.38 Coal  



Tray 1 
I 

S h i ~ l  e , dark-gray,  car1)onaceo.j.: 

I 
1.i.k~ "cc?;:l.--i; :ll." s ! i , re r !n i ,  c o a l  lnmioaa,  "sl i;hcrl- 1 

t i  griij.', ~ i l ~ l J i ~ i i a ~ e ~ t l ~  S h a l e ,  diil-'..-- 1 

Electri.cal.-lo;; i n t e r y l c : f  > L i o n ;  no s :irlplcs f roln 711.30 

t o  7500; 2:;:;uraed %()-Ti. s a n p l e  I.n.8 

S l in l e  

(:ore 12 ;  rcporLecl recovery 21 ft. ( 7  trays) 

(1 .8  f t .  core) 

Sha l e  and s i l  t s t o n e ,  i - n t - e rh rdded ;  shalc,  imdi~ml- 

h a r d ,  pocii* p l a t y  licddi-ilg , son:e .Lenticular tjecid.ing ,! 
I 

1 s t o n e ,  m: : r ; . l l ;m- l i~ j~  t.-.~;:-ay, very i i r z e l y  s artciy i.11 p a l  t: , 
I 

s l . i g h t l y  lic~:; ,  rnicacciu~~r;, fi!:sile t c r  p l  :ity ~ n e d d i n $ ,  
I 



7491-7491.8 Sllale,  mc?diunz-,dark-gray, ' part3.y s i l t y ,  nol: 1- i ry,  

t l a r r r l ,  poo-I: pl .aty br.dr?i n g ,  few s i l t s  LOIIC l:ltllj.llae 

' a:: o-vt., t zri;cc 01 f i . 1 1 ~  carhonncei-:iiz f ragnlents , 

11rj::al. bed. (I i.n.) j s loediuni-zray rn i r . i :~(?o~s  

c ; i r b o ~ a c c o u s  s il.ts t.onc wi ti1 malzy Cine yc l lo i . )  ish-  

brown ~ 1 . 2 ~  ( Y) g r a i n s  

7 4 9 1 . 8 - 7 4 9 3  Mi s s i . n g  

Tray  2 (2.2 F t .  cc-)::cj 

7493-7495 .2  Sha le ,  mediilrr--dark-gray, pa1.e--ycI.lo~<ish-brow11 l i l y  

coarse r n i j t t l i n g  i n  u p p t r  3 i n .  , n o t  l.imny il-I 1rf.- 

maindcr,  ~ i l r - t . l y  :;i.l.t-.~, ha rd ,  poor  p l a t y  b e d d i n g ,  

few s n i ; ~ : i . l  c;irbor::-lr:euu:; fragrne11t.s on h e t l d i r ~ ~ ;  

p rob~bl . ) r  1:cry 1.ittl.e o r  no d:i.p 

7495.2-7496 Mi.ssing 

Tray 3 (1.7 f t .  cnl-c.) 

7496--7436.5 Shale ,  rocd-iu11:-dark-grr-ly, very s i l . t y ,  niicaccou.s, n o t  



3 1 749"-7499 -9 S i l t s  L c r i l t . 4 :  skn : i . i a r  t o  aj:)ovc b u t  yel . : l .owisl~-b~"own 

clay ( '?) gl-i~llt. ns m o r e  abundnn t 

7lt99 .9-7501.i. ~ 1 .  , <I-e .- i . : ,~.~dLu~n-~d;;~-~': ,--~g~ay, sl.i,gPLt o l iv?-g~-a ;$  tin{: 1i.n 

pzri:, v c r y  s i  l.t:y , n.l~;).r.c-.ous, n o t  I.:imy , h a r d ,  

yc1l.c~;~; sil-b xi31.1~i c l . 2 ~  ( ?) g r a i n s  f a i r3 .y  cor~~inon , 

poor  p.i.ary b t d d i  i . ~g ,  ~~21-bonacc-i lus  f rafl,~n?.n!:s 

con1nlai:l on bedtli l-rg,  basal. p a r t  (1 i.n.2) is l i g l ~ t -  

o l ive - .g ray  ~ ~ o ~ ~ b e ~ i d e d  clays cone ' c J . ~  tll s c; .~t ' tered 

c:~rl:-:)~ra~eauc: a ~ i d  c o a l  fxi lgx:?~lts  

7.50 1 . 1."- 750 2 ~ . I ~ S : ~ . ~ I >  

Tray 5 (2 ft. core) I 

7502-7504 Shalc t ,  medf.ui7:-tlnr1.:-gray, w r y  silty, rnicaceous, not 

I 
15 ; 1 ~ I - I L > - ,  'ilzrcl, f l-:~,: ye l l owi s l l - b ru~ l l n  c. lzy(?)  g r a i n s  in 

I 
I 

p a r t ,  some 5::; -l.tstonc landn;5:7e ancl tl;:.n bed:;, poor- 

plntry b e d d j . x : ~ ,  some cross beddi.ng (cniall. s ca lc )  , 

carl,(!ii.zcG>!.\:ii; T q  lr17 end fr;.!gmen.ts co:rni:o:l I-iiost3.y 011 



Shn].e, r!lediunl-clnrk-gragr t o  mt?cdii~~n-grtly i n  1.owe.r 

l-lalf, p a r t l y  c : i . l ty ,  slldltl7 in;-caceouc; , i ~ o t  lj.~ily 

1-la.rd, S C ~ P  y~'-j.1.01,1i~h-b1-~31~~). clay('!) g r a i n s ,  p o o r  

iro cb:,c.urc pS.al:y b e d d i n g ,  ca rhonnceous  frag~ncrlt's i 

c~n;.~r.n I 
1 

S i  :Lt:; t o : ~ ,  ~~i?d j ' .~~r : - - l r igh  t - - g r a y ,  very f i ~ c 1 . y  s audy  i.n 

p a r t ,  111j-caceous , l i o t  lin~j., ];:ally yel.lvwfish-hrowi1 
I 
i 
I 

clay ( ?) g r a i n s  nlos r1.y a s s o c i a t e d  wi dl carbonnceous~ 
j 

l ;ui~inzc,  good f i s s i l e  LO p:l a t y  b cs.ddi.ng, a b u n d a i ~ t  

, ci:ri~on.aceous tn:lterial. and rwny papc:r-t2.l.:i n coal  I 
s t ] - jnpc . rs  oil bed4i1-I& p l i ~ ~ l i s ,  fa; ti l i r l  beds of i 

d i p  about 4 degrees, 

r2 s i 17 g 

( 2 . 4  f t .  core) 

 ha]^, y~~ed.i.u:!:- t:o m e d i u i : ! - d :  ant1 ~l iv~--: ;~:;!f ,  

vi:,:j- s i l t y ,  l ; a r d ,  ~ l j . g : i t : l . ~  1i.n~. ill. Ic)~~~c..r p e r t ,  

sc:vcral :.l)<)!. (i 2 i n . )  c-i  l t a t o 1 l c  b.!d..; s:i,ilil .ar to 

;:Lo\~c buy ~>:,?:i ly J.j.rrq-, f<.ss l i le  LG ~)l?.!:y L e t i t j j n s ,  

soI%-! thi .n  l(:l:t.j.culal- b i : d s ,  aljund;?r?.i: ~:::~-~)O::;;I,:~CJ(I:: 

l i ln tcr ia l  ;li!c! l:!:)ny pay)c]---l:lli 11 coal. S t::-il!ge~.t: , 



7509.6-751.0,4 Shal.e, c?;.lrl,:.--gray ,to g ray i sh-b lack ,  xlot l,:j~i~j, h a r d ,  I I 
I 

I fis:;j.lc tro j i . i .aty b e d d i n g ,  tilany s m r - d l  carbonaceour;  i 
frag;i;c,lt:; and  coaly f i l t n s  li.n part:, i .ncl~zclrs a t  

I base (? )  A 1 . - -1 /4  i.11. bed  of d u l l  t o  br ' j  g l i t  bclrlded ; 
I I ! 

5.- -cc>a:L v;;.t.h y el.l..o.di.sh-grey t r a n s  l t ~ c - e n t  no; l l . i~~iy  
I i 

I !  

b r i t t l e  f r-;:cLu;.:e f i . l l i r i g s ,  p~-obab:ly n o  ::pparent: I 

I 
I 

7 dli p l 
7510 4-7515 bii.~si.ng or nc.t ~~~~~~~~~iid 

I 
I 

7515-7521 Sllale,  rricd~.uw--dczt.l;--~ra~~, c a r b o n a c e o u . ~  f rajiments I 

lo  7321-7529 S i l t s c o i - i e ,  mccl iu~~p,rr ; ; :  to brownish-gray , carbo- 
! 
I 
I 
I 

s andy  , cax%o:i accous f rai!,i,j;..ntrs 

Sha lc ,  as above 

S h a l e ,  h l - a&,  ~a~-i- joi~ar:r :o~la 
1 

I 



h i  1 . i - d c -  t.o dark-gray , carl,) oliaccous 

f ragrnari ts 

Sl . l . t s  t anc ,  b rownish--gr;j.y , I.inly 

Sandsi :one,  brol,an:isk-;:~:;+y, v e r y  f i i ; c ?  t o  f i n e - . g r a i n e d ,  

many dark--gray p,!-a:i 175: , st1 t y  , 1.i f i l j r ,  somc. cr-trbo- 

naceouf; Firagmeizt::; 

7 17603--7606 Coal 

/ 7606-7613 S l ~ a l e ,  b:.aclt, ca~:boii:iccous ; c o a l  

1761 3-7627 S h a l e ,  d:~r-k-gray , carbollaceous 

1 " -  1 7627--7630 S i l t s  t:c'~:i?, mc-.di.un:-drirlc- ray, mic:accous , carbo::nceou:: 

E l e c t x i c : a l - 1 . o ~  i.n.Lcrp~:.etation; :lo sample:. i rom 7660 

. . 1 
I d  , to 761?0; a . s s u ~ n s d  30-f t .  sa~n.$l.r l a g ;   mild^ lost*,-  

1:; / 7657.-7650 Coal  

I 

fi j 76hr1-7h6?. Coa l  
I 

,, :: - 3 76ij1.-- 7661. S i l t s t ~ : n c ,  m?cli.u2::--,firayI ~ ~ i i ' c a c i l : s ~ ~ s  
i 



Cc~al 

Snndsconc ,  g r a y ,  f l t?r ; l -  g,!:i?incd, s l i l t y  , ci .syey,  

l o u s e ;  21; t i : ~ b ~ d d t . i l  sl1nl.e as aiclve 

coa l  stl:!.ri~,crs near r:lj.dd:l-e 

Coal ; b3.321- cn..rl>onar:co,:;- ,shale 

Sands  tori.., i!::.dium.-gr2!:, ve::y f i n e  gra.ined, s:i .l.ty, 

Coal  

S ;:II&~ t p~l i : .  , :; i mil ar i o i-111 ove 

Sands tc:-i; , 1-17.cdi c;f~--;;: , :y ,  E:i.ne - I:<) ~ ~ e d l c m -  y,~::l~inccj, 
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. . . . . . . - .  .- . . . . . . . .  . 

SFJTICIS t o : ) ~ ,  niecij uill-.gr<ay ,, very f l .1)~.  t o  f ine-gralncd,  

llzany da-i-l-::-gras ~rr-ai.11:; , ..:j.lty, l.inly, s l i ~ h 1 . l . y  

nli.caccou:; ; Iritcrnccl:?cd medium--d:ir:c-grap s i l  ty  

sh ~1,:J.e 

Coal 

S ancln tc:l-i.r-: , >:i.c*: l.rlr t o  ab'uvc 

Sli ale, 1:;c-d;.urii-dark- t o  dark-gray , tra.r:bo?zaceons 

f 1.2 ".T1'.1n 1-1 t 5; 
t, "' 

Slial.c, ~c~idium-ciark- t o  dark-gray, s i . l t y ,  ~ d c a c e o u s  

Coal 

St1aJ.e ,- 11ic:il !.urn-dark--gi:zy, carbonaceous f rag;acilLs 

as above 8 

Not-e: 'J?.!is core vrns iiidict?t.cd on rnud 1 . o ~  b u t  was  

n o t  I:..-I-! tj.onc.d i.n the d a i l y  drilling suxma-ry 

S,zl?ds tol;e, 1nedi.uni-jiray t o  brov7izish-gray, v e r y  f itle 

t o  flnc>-.-g?:sincd, s i l t y ,  lirrry , d o l o n ~ i t i c ,  carbc- 

nactc,-.vur; stril;ge-is, Looks ~.i.~)~t; i n ~ e r h c t i d c d  s11al.c 

as a'. o7;e 

s ~ ~ > ~ ~ : . . , ~ ! ; ~  , i-,e<:; ,;:..-. 1 -: y., . ;-r,-- , c:y , f:i 112- Lo :r:r:dLur!- 

. - gri.:' i>::G, 5; o;:i< C;I:I t: ~:.R-!.IIS , Sclilly. b't31.3~71.1 do1.0l;li t t ?  

gl.;?j:~?;~ :>i:lL,\f, l i - ~ ; ~ ~  ~:;> ,~: l :~ . ) l t~~( :~! ,~ ) : i>j  ~Y; ,>: \ I :K?!: \~ ,S ,  



Sarlcls t : ~ ~ . l i : ,  ~ncdium--gray t o  h r ~ ~ w ~ ~ i l - a y ,  V C I ~  fine 

to fine-grainGci, s:i:!tly: l.l.mj7, c ~ ~ ~ - l ~ t ) n a c a o u : - ;  f r a g -  

ments  

Sh.al  e ,  d.:-i ::-l:-p,;:;~!:, car:l>onaccous 

Sandstanc, 2s eh o v c. 

S I ~ n l c ,  :;s i::3o::c 

Su; - td~  t ~ : : I c ,  XS:  :<D oLirc 

Coal ;  li~z!:e~:bedded cl;i~-i.:-.gray carbox-li-rcc:o~ls :;11sle 

:;ands:to~-in, ye l . l .~ l i~ : i . . - ru : ; ,n  Lo r;;cidi.u~n-ligll-L.-:;r'c?y, 

very .l"i.ize to I:i~~c..--f:rai.ned, do] oci t~ gi-a:i,.~~s . s2.lfy 

Coal  

Sr;r,d.i;t.oqc, .s:i!~.i.~l.~.!~ to above 



I 
,8060-HOh3 Sh a,:!. c! 

I 

9 fifJ63-E168 Core  ].:,; >:c.;~ortizd rc?r:n-,,:cry 25 f l . .  ('3 tray::) 

4 Tray 1. (1..7 it. c c : ~ s )  
I 

5 fi{)63--S!764. 7 sli:Jl.e., mc.,)i l!:7L- K O  n2({j ~ : : ; ~ ~ - c l a y ~ < . - ~ ~ ; ~ : a ) ~ ~  p?~rt:l;{ :<-i.l.Ly, 

i 
L I  i n o t  :lirr;; , i t  arJ  , many y ell.cr:r.1j.~l1--1-:rown c l a y e y  grei.11~ 

(volc.al-i-i.r: a.r,}l?) j 11 ~;;.l.ty p a r t s  , nbs cu re  very t h i n  

b e d d e d ,  c:cl.:j.ttcred cr;rbonacc:ous f i 1 . n ~ ~  R I I ~  ~ 0 8 1  

lenses (< 1/16 in.) rzndomly o r j  ented; inc lu .des  at 

t o p  a 2-.i;?. bed  of  1:ediun--:l.i.gl-ii--gray very f i r l e l , y  

p l anes ;  becl oi inosily brrigllt- b a n d ~ d  C G ~ L  (1. j.11, I 
t h i c k ? )  a t  base;  p r n b a b l y  very l i t t l e  or no d i p  1 

S i l t s  tvnr.., n e d i u n :  to rnzdliun-da:-k-gray, 01-ive-gray I 

113 i tifit i r i  p a r t ,  very f i n e l y  ~ r : i ~ ~ d y  in p a r L ,  h a r d ,  
I I 

1'; 1 sli;;h:,!.y :],jil?y to ].-;r~iy, sc:ol:tercrd to (:oi~~?i-:~l.l ycll.o:il.!i 
1 .  

..C 1 I 
jsl-j-li;:ni~n cl ;ypy : u!l:.;urc v k r y  t h i n  to t h j  I/ 

I 1 
.,. i 
' I  I 

I b eL6.c. , 2 ~ ;  r::il:i-~ o:!.:j.cep (1.r.; f -l -1 iiis and  coa'l. s t lr-.i.~i gel?? 
I 

' 1 
I I 

: 111~15 t: :lt gl1 :.i~-! ;::I LC] P cl d i . ~ s  ; i 1: (: :~.LI(-J (!:; a ~ L ? A ;  ! 
I 

, _  I ? - . . 
1 17pc;:q (up to j_ j . i i ,  t j j i  &) o f  n:cti:iurn- tyc: ~\i::d< VIT,-. j 



0 ; - : i . ~ n .  Lkci ; ha:; ;:i!. 3 i l l ,  i.s s~ndiurn-gray r;i:Lty s11 a i e :  1 
I 

Tray 5 

8074 .2-8074 .9  

( 1 , U  ft. c o x )  I 

I 
I 

Sill::.; tone, ~i : i l : i I . : i~  +o abovs, mos t J  y ;t~ril . irily, c:il'ho- 

I 
1" 1 A- . , 
L'L.. ~2 c i;:: <::id C,C> <:I. ~1 .LEE, SIX COLICIG:: it~rid ~ U L ;  t.l;t I I 

suhparal;J.cl. t.0 bedding; J u w e r  1-I/% in, - 4- b e d  is 

rr,eiliur?-light-gray s i l t y  p o : ~ r l y  bedtied sha le  xzri t ! ~  
I 

aLundai;t c:~:ri;or~accous f j . l i ? ~  a n d  fc:- ,gmcnts  1 
I 

I 

(2.2 it. cor<5) i 
S i . l t  5:: i:one, m-<r i i  UP,- t o  n!cc!i 1n.1-dark--gr;iy, v e . q  F i i ~ u i y  ; 

I 

5 <111(1y j 11 p: 2 . t  , fz:*? jj!;. ~i i i.il)l s a11d p,j:;.:j.~~j~; , ~I:IT<I. I 



i 8074. !3- , -8076 ,4  
I 

I Sand:; ton<:, la i .d : i .~l l r"~-$;~. i~~ very f i.ne ~i~rnl.r).cri, v c r y  

! 

3 , sil.tj-, I.nix.Ly kzar:l, p a r t l y  Ili.c~y, m a l y  ycl.lo~;.i .sh- 

, , .iy gr::inci\ t,~-ol:n cf.ngey firni.rr.; -in par ; : ,  1y~a:ly clar-k-.,p~- 

I 
c:omn~i!:-i rricclerat c-1, roi-:u d e n s e  S ~ Z ~ . T ~ E ,  ( i r o ~ ~ s  tone?)  , i 

I 

i 

5 1 ston!? :2i3(! s i L t y  s i - l~~3-~ beds  si.r,-~i.lar !lo abavc, o n e  
i 

112 i n .  s ! ~ n l c  jieljb 1.e 7 i.11. b(::low Lop, f l . 1 1 ~  i 

c a ~ : b ; ~ n u c c ~ ~ u s  fra;,r!~.-n ts on b c:ddi.ng p1anc.s , few 
I I 

:;mal.]. co;l fray,neritc lirl ].c:~cr h a l f ,  p- robid~ly  
I 
i 

l f  t t  1.e o r  YIO d i p  

M:ls s i n  y, 

I.enti.cuI.nr bed:;, few t h i ~ ~  (i./? i n ,  +) med2urn- 

tjal.,l;.-.r;rp. s i  1.t.y sh;!le bed:; xi t h  marly carbonaceous 



S14  t:s torlc, mec!:iu:n-- ::c mcdlium-da~:.k--gr::y, v c q  f ine1.y 

s c indy .  , 11 3 r d  , not: 1 irr:y , &UII  t3atlt y el.1 u v j  sh-1: row11 

cla.yc:y p,,;.,:-lin:-;, r:~i.c,aceouu, j,.ri:eg~i:I.;j'tr pla,Ly to \rt..::y 

t1l:i.r 'Ijc,ddc!d, L: cjjiii.. .Icn ti c u l a r  and i n t e r f  inger i .11~ 

be&, , .;.::!rly ~.r:irlrol:i lr ,~.r:u~ f l : ~ g r n e l l C ~  r,11:::t:1~7 ~ i l b -  

par-~1.1-LLi. t o  I:c?cl:l-i.1-lg, incl.uric..; ntlnc!ro!l:i strj.rrgcl:s 

aild iillin bc..c!s {up t o  :1./2 jn. t h i ck )  cf sandsf-one 

slt:::i :I mr- to ;thclvc, olle-2-1/% i i l .  s a n d s  c o n ?  bed 

13 i.n, belo-;< t o p ,  one  I-Lj.11. R B ~ ~ s ~ c > I . ~ F - '  bed 1.9 i.n., 

be7 ow t o p  IJ :is-;al. :!-in. Led i.:; nliediut~:-.darlc-grrty 

vci:y si . l . ty :;hi',l.c wi t11 c.nr.honaceous L-ragmenirs and  

; l b~ . :~ ! r?~~f -  )-t-ilj,,Ljl ,,. ) ,  i.. t .  . I l - -b~c : :~n  :::::ycy gr;:j !-:s 

Sa~~.d:~;tol:e, 1~l~"dj.tl;ll.-.ii.g121;- t o  ~!edk~~li l - . -~;~:zy,  very fin.(: 

grailic.6, very s i l t y ,  f'a,irl.; Ztarti, s l  ight1.y 1:i.l:~y 

a1.1~1 c1.i.c accnq i r  , ii\c.;~y dt;rlc,--;;1-;3y g~:i:~,r?ri ii11.d y c l l  o.,lT. 



an:nutit:,, sri.m.i.lc?l: t c r  nbvvc ,  ht.:tls up t.o 1.-1/2 in. 

t h i c k ,  ~TKJP, t l y  il.~:r'f;llJhi.' pl.;ii:jr to veq7 t h i n  bc?dded 

t o  mi:diui~!--di?i-;i.-~l^ay s l ~ a l . ~  ~ ~ i t h  carbonaceous :rag.- ( 
1 

Sandsl;_onc._, ].ii$lt--olivc-grhy, very f i.nc grained,  

li!::.nji ycll.o~,:js!i,--brown clayey g r a i n s ,  s i l t y ,  

51 i $2 tl.y I Fr;;-, ~a rbs l iocc . r ,~ i s  fragrncnts , caving? 

Sl:a-l.e, rl,zrii- p,r,:~ . . t:o h lac l : ,  cnrbon;3ceous , coal. 



-. .................... ... . . . . .  ....... 
I 
I 

1 / 8l.[iIt.-S152 sJ.1 ts  t o n e ,  ln,ic2iulri--dnxlt-,.g;r;13'y, v e r y  f'1ncl.y s m d y  ; 
I 

s oi:lc-. % r;t-.erbc:tldc~.I s1i:~l.c 2s ah ove 

8166--8169 Sllnlc:., as atruve 

81.69.-.S1.71. Coal 

Coa l ;  b l a c k  carbolzaceou:: shale 

1 

mq.. I 
' , 5:19Cr--I',%011 ~:j.l.t.s ~:cn c , ;-iJ; 23 ove 1 



S::~dsti:, . ip, ! : ; :~irLirl . . l .~.gl,~:-~: 'c. . ;~l .vr.ry 1 i . r ; ~  to f $ u ~ - -  

g?-;:iyi::<i, r l ] . ; :yj  ].,1~3y ' 

S ~ l z l ~ ,  ~ : ~ { ; ~ ~ j . u , i ; p - J ; ; , ~ - ~ - - ~ ~ y - -  , ~2.7 

S i . l t s  l:one, d i  i.l~1-!--darlc-.gray, m-i.cacenus , fi~.!c? cad)(:-- 

nap-eous aialrc 1-i. 211 

S h a l e ,  black,, cax.bol:accou:;, coal st;rLi~gel:s 



1 1 8305-8309 Shal.e, i ~ s  ahovtz. 

2 12j3(19--83?/1 S a n d s t  trnc , rr,edli urn-.EX ;:y, v e r y  F i ~ z e .  grained.,  sLl . ty ,  
I 

3 I sli61.1 t 7 > 7  l i i r y ,  carljol-in::c:ou.s i1-agllleil~s; i n t e ? r b c r ~ r l f ~ r l  
I 1 

A 1 v r l t . 1 ~  s i..i.is t o n e  a114 si~.el E: as above  I 
! 
! 

s l : a l c  as ;:hove 

Sh ::j.e , ayr':iuri~.- L o  c!:irl,t-.-~.,r cry , c ; ; r ? ~ o n a c e o ~ ~  f ragmen t:s 

S i l t : r ; t c n c ,  111ediun?-~nri!.--gri1y : ~ni.c:aceous 

fn t. t?rl~ecidi:sd ?:I) sl e as above 

S i l .  tb;ronc, olj.-vc--e,rny t o  n-~c:~L:,i.1sl?1-c!ar1~-y,ray, l i .my, 

1 i ~ r d  

sll:ilLc- t;.edj.~:c!--f',i::+y t o  ol<\~g>-cray , 1i.1:)~ 

s~~j.!!j~.itcj?.!5., ll:,-.(li ti).,i-- ~ l ~ ~ ~ j . ~ l ~ ! ! ~ - l j . ~ k l t . - ~ ~ ~ l . ~ ~ ~  very fi.t.~e i 



8396..-83!3 8 S h a h ,  c!x?:l;--gray , c n r h  onaceous 

039 8-8433 Slilt-,stc)nt., nied:iun--gray, sl.ig1:tlt:l-y li~r~y; rititcrbc<dcled 

s i l t y ,  I. I ;-<< ; much .L:~tcibedclec! sh a1.c and s i l t s  t-on<? 

s iuKl.  nr- 1:. a" lcrv e 

8470- 84 711 Sllalc , dsri;-glra;r to b:l.::ck, carbol~aceuus 

84 74--):4 76 Co a1 

84 76 -.-8!t 7 8 Snnd:;.l-i!~:lr- , xediun-i--dark-gray, very fine to f7'.lze-, 

graj.n<!d, s i i . t . y ,  sli.gl1t1.y l i m y  , s l j .g l i t ly  mri.(:i~ceo~~s ,/ 
- 1  

843i-fi4Yg S a i ~ d s  tot!(:?, sinlilar t:o above; t:h3'.r! ~ : o a l  b e d  in 

84 '3 (j  ..-- 9 1. S}ialc , : , r?c l j  am-da . rk -~ ray  

8!r5]-:1503 ' C u r e  15; r c p o r t e ~ l  r cc ;veq~  5 fft. (2 t r ~ y s )  

'I,' 1: 1. (1 .3  fi:* C C J ~ C )  

8/:crS. -.8(ifj1.. 5 Sha lc ,  I;,; 2"Lum-dar.1;-,gr;;y, si1.t-jr, l-lot liiiy, h a r d ,  

1 7 ~  ,L) - - -  1. I!': :.'iy <~>ec:di:r],  scat-.t.csc:cl c:;rl.~oi-lac:c!o;~s f i l n ; s  



l:ro,,,n l : . i! t icul  ar clolr:,ni t i c  ( i r on ;<  t:,r:c'?) s t:!:caks 

! I.ess t:l:r::t I/% ia. tllj.cl: aL0111: :! il-1.-3 in. I ~ E : G W  , 

f o p  m c ~ s  t.'l y poor  pl.at:y . h e d c l ~ c l ,  c;lr.l,o!~ clceotl:; f:i l n i s  I 

I 
i;nd ,,,~c-:r.v 5:!-1:-111 friig!:tr~:~~ t:s scat t e r c d  t o  aT~u11~lsr:lt ; I 

I 
I 

j;. I 
I p l a n e :  :i..ncludes n F ~ t i  t h i n  i r : r e g u l a ~ r  b e d s  ( u p  t o  1 
i 

! 
! F. , 112 j~,.. i.i~.ir.l:l (;:. l ; :>d i .~~n~-~~ ig~~ . t . -~ , r : i~ :  l ~ e y y  i 

I 5 :k.!.~:! 1::; >,, . - i g r a  J L I ~ ; , ~ , ; . , . ' !  i ::-< si. :J. t;- >. ~ : n d s  ton:. soiii:: :i.~-rsgul a]: w i i y  1 
I 
I 



- - - .- ......... ....... ..... .. . . . . . - . . . - . . . - - - - - . - .  

S a n d s t o n e ,  ~:\~rcl:;u;!i-;;~:ay, v c r y  f ine g r r i n c d ,  s-i..l.t-.y, 
* 1 

I 
I 

lsotli u ! ~  ~~.,: in:; ,  11iafiy d:-is\:.--gri:y a n d  ;;or!:.-: ys1lol::Icl-i.- 1 
i 

} 1 ,  I :  ! .  I s ' ! 



11 au.eous f,~:;jgalcrr t. s ; in t lerb  cdded fiic~lj. tx;n-.gray m-i.ca-- 

c c o ~ ~ a  s-ilt!;t.ollc; b~fih::1:i.~h-.-gl^i?y c!e:~:;P i r l r ~ ? ~ t o r l e  

S i t  v e r y  finf.? g;r'aint:cl, 

r -  A i - t s t o n e ,  1 as &ouc;  ~ , ? c c i - ' i ~ . i c - g r ~  ? < l . t s t o n e ;  i n t e r -  , 
i 

kIeIdt?c', 1:e<i<!:,:-.dal-:;--i j.qi ::h81~! I-: til! ~ a ~ l j ( j ! l ~ r i ' i l l l ~  

fi*~7gn:?nL< 

Sh::J.e, d a r ?  g.cny t c j  b l a c k ,  c:<xl>b:~,,iccous 

Co i.1 ; -j n t . i ~ ~ ' l ~ , r ~ d d i j d  1-, l ,<:c: ic,  ca~'i:r>~>:ic.:icoui; s l ~  a1.c: 



I 

3 T r ~ r j r 1  ( l . 3  L t  . corc4 ,  rubb1.y in p a r t )  
! 

., '88!15,-8i;or;.3 S i i i ? . i . ~ ,  ~ ~ ~ I - ~ : - ~ J , ~ I : ~ I ~  t . ~ ]  l:j:l.:~<:::.) ~ l i g ? l L  ~ : ~ J - c I ~ ~ : I I ~ . s ~ I  t::L:~t i.11 i 

1 9 , coal  (e;zr.h 1 i n .  tl-1li.ck) rttid a 1.12 Tn,  berl of  

:jilts t o n e  , r:iedium-- to 1~1:: tliu~rl-d zr1;.-~;1-ay , V C  i:y 

f i .ncly  scilily in parl:, ~~j . caceo l~a ,  ,:rot l.i.my, h n r t l ,  

mast ly Ll:di..; t i n c t :  p! at:; bcrli:led, f :::irly. :l't~'~;ri~Sant 

(up t o  :1/8 i.11.) : ~ : : ~ t : l y  o n  b e d d i n g  l.)l.anes; ::llitle, 

(4 -i ,.: 7: - .  -- - ,  -,-1.- -. 
i 

,,, tcr d:::.i,.-;:i 3:)') :;!..lt.y , ~?ic:acco?.l:-: , :lot 1 ...... .. 



861,:l-8812.2 Sha l e ,  npylc!: h~~1. f  c:i),l .i~.c>~: t n  sf!il.c r.tl;.c?ve, s:<it$!'i: 
! 

brown t-i.,iii , :i.n.cludc;; :lr:ar t.011 a 1.-.-in. -t b e d  of 

non?.i:r,y i;h a3.e w i t 1 1  s t:a'itered cai-l,onai:ec.r~ f rag- 

I 
g r ~ i n ~ d ,  many d:;rl:. ,;I-ay gr::i,ri!;, ang;ulnr. to sub-, 

I 



I 
, $3884--8856 

i 
S:ttldsi; u:le , :i.,.:dL~~n~-l:. gh t-gray , veiy F . i n e  1.0 f,i.iw- 

I i  

p,i:ai~lei, l:,a~.~y da:-l:-g-r;:y gra tn s ,  s i l t y ,  3.j.mny; sorne 

' xe.diuui.-~::-:ly slialc n e a r  mi.c!dlc 
1 

1 
I 

1" ) 89()0-.8324 Shale,  ~n-c!li l~rn--da.~k--- to d ~ i r k - - g r a y  , carrhor~.~c:euu.; f rag- 

14 1 I 
I 

gra-ir~::, ;-;.i.l.ty, s l i ~ l ~ t l y  l i n y  1 
I 

I 

13.- i 89 30--89 38 Sands tc2 .2 ,  i.:.;l-iunl- ~ t - : < y  , vcry ilirlc ~:rn!'.llerl , s i 1 . t ~  , 1 
I 

16 1 ! 
s :l.i.gI:-hr 1 .~ '  J . i l y  ; :i.r!~e~!,edcled rn;+cii ur.~-dark-[;ray mica- 



4 
I very as'fii . l . isce<~ur: :I -irnl::; :;rclne conc;:ci:i.ons ! 
I I 

Coal 

Shalt, hl,:cI-, , c,a:-Loi)acenus I 
i 
I 

Sar~ds'iiii-.:-, rri.~diuni--l.:igijt-gray, very f i t w  to fir;e-. I I 



9053-906(! S1.1ill ( 5 ,  b:l.iii'.ji, car1,urraccoils , c o a l  s t r i ~ i g e r s  

!3('160--90 7 7  S l ~ a l c ! ,  ~ : ~ ; d l i l r i - . d a r k -  g ray  , si : l . ty,  m.ic:~r.cntis , f:irzc. 

F: 1 1 90 82-.-30 C G  Coa:l.; l?:lac:I; cafbcmaccc~u,? s h t i l c  
I 
I 

1 
Y 

I 
1 90UG-,509.1. S; ,u lc ls tonc~,  r-rreilinm-~;~-rl>i, V P ~ ~ Y  fine ~ , r n i n e c l ,  s i l t y ,  
I I 

: 1  ; SU91....90!~.? C o a l  1 

Si i a l .~ . ,  r; ,r?rl-l~i~,-~ray, czr l jo~~aer . .ow f ragments  

CaaS. 

S l l n l . e ,  ~i-~c~cli.tiiri-d,arl:-;:r:-i::, s:i.lt.y , c ~ r l :  unaceou:; frc2g- 

nicn tc 

~ j . 1  ts t:onc, ~ i i ~ > r J i u n i - g r ; : ~  ca rbunnceous  f ragrlzcn.ts 

Shs:!.e, d;:~:k..p,ra); tG li.lnck, ~ a r l ~ f i ~ n a ~ w i ~ ~  

Co a 11. 



9 . 1  PC? 

s:,t><j>;tu;:c: . ~ l ; ?~ iu~ l l -~ . : i~ ! -> i ,~"~ , r z~7 ,  ve.1y $ i , l j ~ ~  gr~:l.Lric.~l, 

~ T l t y  ) F :Li.211 L3.y li illy 

Si1.t:; t 07.i..-? , r:;edi.~qci-i;ra)* ; i.nte.1-t)cdcii.d ~~i!d: iu~:i- t l r . .~l(~- ,"  

gray  rille::::-! ',~:.i.th cial:I,i)iiac:eous fj::igrw:nts 

Si-lale, 3.t; a ! ~ o v c  

I 
3 L7 orai:lcd, 'Icx cunrsk! gr;iinr;, many da.r:;-g;-:ly g r a i n s ,  

! 
14 / ~ t han i ;~~ : i . ;~~ - ,  si . l t :y,  3ii1-iy; j.ntcr:~et-lded sha1.1: i-,S 

1 
I 

! l r , . .  8 

I all o,vc 

1 
li. 91.8h--91.96 Sandstol.;;:. , sf~ni.1 nl- t ,o ;:.,hove, s c a t  t rred very  coarse I 

I 
I 

i ! g r a i r ~ s  ~ n i :  g~a~-t~.ii:::: ( q u a r t z ,  q u a r t z l  t.c: g:-a?; chert. I 



Coal 

S l ~ a l c  , d;ir:i-gray t v b lack, earl) o~-l.ilceous ; l i ~ r t e rb  c drled \ 

p l a t y  bedzcd , mzny papcl,--tilli.n conl.  I.cnscs i n  pa!: t ; 

con:l., h~-ig!?.t  a11.1 banded 1:o dul.1. ancl I)L:I:.~, hccir; u;) 



b<~r:Ldc(i ,  j,ncl.udes n b e d  (< 1./2 in, t h i c k )  o f  dark- 1 
g~:;~:ji s:i.j..ty niicac(::c;uz 7./cry C ; ~ ~ ~ ) ~ : ~ ; ~ C ~ O ~ I S  :;L-lale; 

sz:lds~cl-!::, ~nzcli.u~:i.~.~-:r ay , very  f:i.nc grained, vzrjr 

s i l ~ y  , slj.g!lc:l.y l-ii?y ;and n i ~ a c i ; o u s ,  f s i . r l y  h a r d ,  i 
I 

2 i r r  . :%LC:;, $ ilifl? yi.;.lobr2 sh--h rci.'n cl.:iyi?y grrui.lls , 1 
I 

f : . . ' l  .iir Y ~ I I U T : ~ Z T - ~ ~  * C . : - . I - ~ ) ' ~ I : ~ ( ~ ~ C I I ~ S  f l :~g l i~+ l l t6  ; p ~ o i j d !  l y  

li. t t l ~  91: 113 apl)a:-eil 'i d i p  1 
I 

Pli ssi.n& 

( 0 .  5 f t , {:ore, rv.!31> 1.y) . 

S a n d ? ~ r . . : ~ i  p . 1 ~ ~ 1  e1la:l.e: s a ~ l d s t o n e ,  ir!~d.i~rn~-lligl-~.t-gr'tiy, ! 

I 
- . .  I 

v z : ~  f 5  -.:c ~;rzixr i?  , z?l.::y, r:.jv:, :l.j7 j.11;)- , ::izi.iy d ~ r k -  ' I 

d i n s ,  scc l t te- r rd  l , o o ~ - l y  o r i e ~ l t e d  carbonac.:c.?ous f r a g - -  

c. 

I 
r,>i'l~~?:n j sn:.ni: d:-,!:.k--~vrriy t o  b l a c l c  carbonac;coils shale  , 
w:i. rrl! ::;: ::1?dr:i1'1. ; ,a;~>r- t h i ~ i  cc;r:.l lenses 

1 
i 
I 



S h a l c ,  da~:lr-gl:ay t:cr l,l.nck., carbc),~lacc:i)ur; 

Coal 

St!:<;l.e3 biz(<.:, c.;rl:,~~~;;ci:~i~~z 

ShzI .e ,  t!!c.dium--clarlc--gr:;)~ 

52ndr ;~or i z ,  a;pd:iu~!i-:lj.g>L-i;sa>7, veq-  ii tie gri:i n e d ,  

s: i l t .y,  l.l!-i!>l; ir~i:e~.bc'.ddcri sl1:ile as also-\re 

Sallclct.:~izc, m~~di.urn--i.j,,g11:12:--~:r'ay, very f:ii~c: tu Ti11?- 

g iz . i .nsd ,  c : i l l y ,  l i i , l y ;  o l ive - -g ray  vel'y fine t o  

f ine-g::ni i l ~ d  s:; 1 . t ~ -  l i ~ y  5 ands 'iorrci 

S;:!~dstone, ~r!:~d.i.urn--l.igh t - ~ ; i - z ~ y ,  fine- t c ;  mcc'.iu:x- 

Siiale,  b l i i ck ,  (.iillb0nBL';:c>~~ 

Silal .c,  dzrL.-- gray , carSc.il~icco~!s 



Coal.; irl;-i<l'l; r.ar-bor?r-trc~~~j::, ~ ;h ; i l .e  1 

Sand:.:t:o:rr~, ;,!cdiuru-.:::-i3.:;y t o  1.f 191~-olli.ve--g!:zy , very i 

i 
fine t o  f.Lus--gi:u.i.lled, many d a . ~ l ~ - g r a y  2nd yel.l.owis2-r- 

I 

graj.i i?d, s OTI:~?!: iTcr;y coarr ;  c ~ r - a f n s  grallulet: 

(qus::t.z, b a s a l t - ,  g r q ,  g r c c i ~ ,  and rcd cliert) , I 

l : i  I-!~, r u 3 s ~ J . y  d r j . 1 1 ~  l.oo.-;c?.; some? in t i :  l-l,cdcled gi:cy i 

! 



- .... - . . . . . . . . . . . . . . . .  . . - . . . . . . .  -- .- -- .-...... 

S.i.3.t.s f-oi-~::.!, b rovn3.:::!1-pjr;~v, micar:ilous , c:arbnn:!ceout., 

J r. , rr::. i!Lur,,- t: (i 3. r . l~  - ., -- GI+")' 

f 7  i 1 3 .  .. 
i). i s  ~ : c T ! ( ?  , n~~di-urn---cr-~r!c--;;ray , ~r!i.caci:ou:;; io t:crrbcddr-ld 

sils1.c rc: ; :hove 

Skal .e ,  I, :l ?.cl, to b~,~:)w::.': sh-bl.ack, c.nrbonacc:cus 

Coal 

Coal  1 



Saild:-;tol-,:l:, yc1.I o1~i.sI1--l)1:c!wr.1 t il 1.i r,!i t--01 ivc--gl:ny, very 

fj.11, t ri fi ne--l;rr~ir:c:d , mi-i1-1>~ dark-gray  a n d  bru;.;n 

gr::!ii!s j ,I pr-irl: , si 1.t y , 1.i my,  c o n 1  51-ag:m?nts i l-1 

F. 9 6 j./+--y(; ;9 S h a l e ,  6:::-1:-.-grzy t o  b3 nck, carbonnceuus  

? g6:.$.-!!6'~ Coal a, 

I 

1 1  9627-!;( ,40 Sand.. tojle , mcrdiutri.-.L-i.g!1 t -gray  , f i n  c- t o  mecl~. i i~r~- .  - 1  

13 s o w  ri::?;2 s11al.e i n  I c ) w c r  p a r t  

:"96!10-3()47 Sfl:,le, d:~,:-i;-grr1)- ; [hil l  c o a l  b e d  near t o p  

Shalt , I: ~ : c ? i . u u ~ - d ; l ; : i - ; ,  s i l t y  i 
i 



I.! - 
3: 
<: .- -. 

_I .- 
d 

? . . 
. . :-I p. -- 
I?. ' 



- ............. - ........... . . . . . . . . . .  ......... ..... . . . . . .  --- 

Sj.1 ts  t -oue  and sh3l .e :  s i l t . ~  tone ,  similar Lo ~ b o v r - : ,  

n o t  l i ~ ! ~ y ,  C)~ . ISCU?ICI  very t11i.n t o  tl1:i.n l.)c-bddcd, Ct!w 

c:=rho~l;rc~ous f ra~~:;!;er;  I::-: ; .c:l2.ale, m~rlj.ur;l-dark- F:itiy , 
I 
I 

w r y  s i l t y ,  lnot l.trn)", Iiard, s l j  g ? ~ t  l.;y ~xi.caccou:;, 1 
I 
I 

sc.att.crccl very f-ine sand grai t?s ,  o1)scurc plr,t.:y Lo 

VCJY tki.11 1)~:iide).d, f ~ i ?  c;.:rbonac,eo~;s fr ;~gl i~c?n. t :> 

p a r ~ 3 . y  a.t 11i:;j1 ang1.c to b e d d i n g ;  p3:cbal)l.y ve~:y I 

I 

1.i t-lrlc or 110 appar-arlr d i p  
I 

I 
I 

i 974-7 .2 - -9748  Y I s s i ~ l g  

I 

I;j ... 974-3-9755 :;?~al.e, mcd:i.u7n,-darlc-~~::;;)r : s i l t y  
I 

g~.->~i~-~c.cl  Tjially d:ix-):.-g~-ay grains , l i g l ~ t . - o l  i v ~ ! - g ~ a y  

tint i t - I  p r i i - t ,  s i l . t y ,  l i n i y  

S a n d s  ton.> , r~:~:c!i.u~r:-l.i>2i,?:-- g r a y ,  f ine-  t o  ~nediuin- 

grain(:(?, d::rlc-gr-2.:; !<rnins as above, few yello:~.i.sh 1 
Is ro::n tic! loj:li  ~ e .  g,::-,; !-:(; aizd l i g h  t:--g;:teen gj-sins , 

I 

I 
Sc:itc'r!3! c ~ : ~ I ~ : - ~ ~  :;-~ri~CIal- ti. :-<,t,ove, fe:r rtocr~.sc zr:ti.nc; aiid 1 

(, .,. c-:; .- .- i t i  l.c.(' ( c. ,? \ i 11 , , ! I ,  :, '. . ::a-irly porous? 

c:o21 

::I, ::<.; .,:: , ! :.., .. ;, ! y r 1  .. , :, . , .-,j,.-. LC) darlc--?;: i:;. ; s i1 vy 



Sa11iis tone, laeLiuln-" . l i , c ;~  L-,-~;ray, very ffirlc gr:;.i.~lcd, 

si I c y ,  r-;:!.i gh t1.y 1.i.l;;. 

Cioal.; fie\.: t-1li.n 1.c:nsee of 11 roi<nis;li-.~!~l ack dolor:liti .c(?) 

~j 3 1:x 1 orri.. 

S h a l e ,  I ::d.i.ui.--grrz;., car?. onacenus f-ragmen t-s ; s orae 

j.ntc-~i:hr.~.~d:~r! d::rl;.--.g-i--~ij; -cal-bol~act:oils $:ha1 e 



Sll a l e  , nie13i.u lu-- ;:ray ca ]:I:) on riceous f r agnen t  s 1 

S h a l e ,  dr:~:'lc.-gs-zy to L.:ack, c:ar:)onacccuc ,, coal. I 

S i l t s t : c i n e ,  c:d:uii.-.Js:-2;-gj3ay, s l . J . g h t l y  ir?icacc~i>us 
i 
i 

S h a l e ,  d;:j.;:--i;ray to b l a c l i ,  carbonaceous 

S h a l . ~ ,  cli:-c';-g~.;jy, si 1. ty, mj c~~cf :~u: ; ,  cal-bon;!.:c~.~u:z 

Csal 

s ] l : : l p ,  i;?,:!.~:::., ~ : ; - l ~ ~ - ~ , : ~ i : ~ ~ z ~ ~ ~ s ,  L-.!. :-d sLri~;;:t.:j:~ 

S!;nlcf, t j a - i ; ; - n  t * ,  I - -  < ' /  - 

I 
%I, :: 1 L-. , (;:-.]:I<-, );r <.K) > :;; 1. t.y , 711:. ;- <.p,-,llf; , <::> :-;-) :< r,<:tl I;::, 

z i ] . ~  T. i c' ;~,I  j , j , :--;.~:nrc,->~,,- . , $ , . ,  . J.'P (:)I-Iz[:<.?<'.;- 





Saiids tcj~:c. , ~i,edTum-,ligii i.-gro.:q Cine- t C> m~.d:i.um- 

p;l:q: 
- .  : 

<.. 1'1:. <-I , 1 j 11nj 

Slial( : ,  t l a ; - k - - ~ ? , ~ - c ! y  :;i.l.ty, ca rbonzceous ,  u~icaceous 

Sands  t. c:ilc, n:edi.unl---light'-t'grz:/ very f i i - I  c f:rai'.ncci, 

a : r~: i . l l .~ccnu: ; ,  s c a t t e r e d  h l s c l r  sp<:(:l::; 

Siz;i.:it:: , x~~~.dS.nm "d:: d:-,frzy, carbonaceous f ~::igi?:i.iI ts 

f i r  a g? :~n  C .: 



c 1 ;:ycy gl-;i-!,I,:; ier: t h i n  bcils , m-i.cai:c..ous , ir- I 
! 

1 

m p i l t . s ;  . i . i ,~ l i . idc~s  a Tcw bed:-: aancl 1- ens^^; ((1 in. ! 
I 

i 
ch i  ck) o f  lllcdi~!:ii-da~-k-gl:xy s i1 . t~ '  sh a1l.e iind, i t z  

l.ii:-!e r h a l f  , :j 011;s very f:i.n.c grainc>d vr:ry s il t y  1 
I 

9 
1 

I s ,-ill d s t o n t  ; i ip ' ; )Zre~l t  d,i.'r) a b o u t  2 de~;l:r..es 
I 

lo.--  1 I 
, 1 0 , 2 4 4 . 7 - 1 0 , 2 4 6  Szntlsfo-nc.., ni;..~!i.uiil--1i.ghi-*gr;ly , s p ~ ' . c ~ I e d  ("$a1 I: alicl 1 

I I 

I 
. I t o  coal-si.-.gl aiiied, so!:;c: very coiir::;?. z r n i n s  , :s ca1.-- 1 

i 

h asal l ;  ( ? )  ;:i-af;ns , :;or,~c. nediur11- t:o darlr-gray , 

gl-een 2nd rc-.ci cl~er!: g r a i  !IS a n d  y e l l  or,?i~ll--hrc~:,;i~ 
I 



a11r: crP:'li ::.li.~rt:, 17CI ; ; r anu l . t :~  cl r  pe:jblcs in re- 

r;i:-i.ll:li:>: of- sarltsi-(.:;-lr?,, one n<;ar-vert-.-i ca:l Erzcture,  
1 
I 

(1 .5  f t .  co re )  
I 

S~nd:;l.c:-~:?, as above:, few co;;rsc? arr.d ve~:y c-oars(-. 1 
g r ~ j . ~ : ' ;  , ~1:;3f;.tt-!.i'~ld grr..r;ulcs ;:,nd pebbl.r!s (up  t o  I/% 1 

I 
i l l . )  , i:?~s~.i;;:t:; i'.*:cl.u;l;i.s a t  t.o;: a :I,.S i .n .- .bed of  

I:I!-:?, ;.I!-. ,-(!~T~,:-,:,.K;I?: :,I i j;!?tl.y 5:i.i.ty ~~(!nlj.~:<: s}?.ale 

I 
1 

vi:i 111; ncr cnrl- ,ui~:~c:c (.)us f rai;;i8~:lt-s ; vert-i c a l  i:rilcturc 

fl-I : . ~ . j l k : ? ~ ~  ~;;:.Y;L (l>j:i>h>~I)I.y c : > E ~ ~ ~ Y I ~ s  d0k711is7?~d I I U L  119t 

srr!;i In cu;: I]:: I. :- of  core )  g p!-ob&~.y :I i jw  puruci. t-)+ 

; 2 1 5  ):<s?,.i.:-~= 

'1 -,- : 7 . 7  /I ... --,, ( 1 . Fi 2' i: , (: L> r.1: :, 



n!cd-lu~il-gz:i.t.y, ~ i ~ c ~ r ; t l y  very fi.ne1.y s ~ n c l y ,  sligF1:l-ltl.y 

i .  d L C ? ,  1 ,  I I -  yi.ILo;j 

ish--L) r - o ~ r :  c:l..ayc.h; g~s i . :15  , j.1, c l u d ~ s  s om: v e r y  f i n e  

. ? g r:;: i ili. c! s :i. 1. t:y t. s11i:s r:c;lc 2nd.  111.1:i:c:T'DU.O, tti i n  (up t .o  

1/4 :i 11. ) vc?rql .i.r r.c?gtr!.n j: r~i:r'cj,-iuir:-d;j-k-gray s:i.I iy 

ski31. (l? j. 6 ? l l 8  c::; , T!l.iitY L O  VE: T y  fl-iin i. l::t:cgul.a I+ b cd- 

di11g, cerb r.li-!n t:ci c.)l~s f i. hiis ;ind f ragmc:;.~ t:; s u l ~  - 

p:n:n.l.:lctl tro bc.di!iiii;; :;lr:llcl (uppr:r 3 -i.n. of u n i t )  

1ncc:ii-c~--d;i.rk.- t.o d a r k - - ~ ~ - : i y ,  s l i g I - i t l y  .r;j.:Lty, n o t  

l)e.l:l~ex-'' 1 , : L ~ I I c , -  t.0 i~t<><I:i ~d ,~i - .gra incd,  5.LI Ly , s 1.j ;;h t i!,}~: 

l i r r y  and  nii.c:~c:,:ous, r:-.c;riy dnrlc-gr:.iy hI.c?,r:E, 

11 a c ; z I ~ ( ? )  < r a i n s ,  s~?!jai~y;u:l.ar, f s i . r l . : y  fr:icltil.c!, 



1 %0,7.il+-1.(),2!j5.5 ~andr ; tonc ,  c:onglomrt~-atic: sane-lstorzc, shal.~:, coal., and i 
silt:: t one ,  ccemi.n gI.y i.i~.'icrl?edcierl but: re1.at:j.v~ 

I 

( z i :  t c p ) ,  5 . 5  i . n ,  thick, s:ii:dl.ar t-o R ~ O V ~  b u t  1 1 0 t  1 
I 

lin-iy ir, _l.o;.:t!,r p x r t  ; co;;.glor:eratj.c s l- :r- :~Istoi i~,  1 
I 

s:l.i.gl-lt,ly 1 L ~ y  and, si.:l.t:y, many roun.ili2d gl:3nul.~!s 

and peI,bl.es (up t o  I i n .  d i a m ~ t e r )  of  q u a r t z ,  

c.oa1, &C,:IK 2 T f i .  ~ t l i c l c >  brj-gtit:, k ~ ~ r i d e c i ;  : ; i l l A -  

s t o i ~ e ,  1..5 i n .  t h i c ? : ,  mirdi.uin-gr;].y, srery 1:?!~1.)~ 
I 
I 

: <,, . ' 
' 10 ,:)C,.'j,5--10 , E L 5 G .  5 3i~:sirir .= 
I 

. !  
. I , I  

I 1.r::yO ( I , *  4 f r .  -. 4. ~ . . c ~ ~ - c . ,  1-,:?;1,: 7 i l l  p2 l - t )  
! I 

, I  i L .  . . -  I 
, j L i  1 [;j7 (2 c: c)11~~]~c ;  r,!:? 1:;; t -  j. {: :; i.T!l~ 1 ; )~  ?: c> cb GvC? , .f'C!V p.il?l.; 1 , 1î ; , TI.?[! ' : -- li , 25 7 . 0 :; : j l J  .,' 

I 



1.0 , 2.57. 9--*L0 ,759 P!-L s s T 11 f; 

10,259-10,291 Core % < I ;  ,cpor,t:ecj reci:-very 32 f ' t .  (1% t r a y s )  

: i 7  I (0 , 8 i t . . !- s (:o j-(+ , Y L ~ I L  1.y in pxrt . )  

10,259-10259. ti S;.,nd::t;oni. :-in3 SOIIK? ~ l i z ! . ~ ,  s c e c l i n g l y  i~ l tc thcc lc lc~i l  b u t  

1rclat7i:ic. ; i i ) s : i t ions  c!f :;(laic bccls cltlr.::~iozi;d~.I.~:; 

pcppr:rTij  , i 11 part. I i  I:($- to n~~?d-il.lii,-g~ai& c..nd i 
s.iI.t:y, rune  mcdri.t~m- t o  very coarse gjyaincd, cpn- i 

/ 
: 

milteri xl! 0 1 1  beddin ; ;  pl.ancs ; s11a l .e~  nicd iu;i~-- gray  1 .  
w i t h  li1nilp small r:;n:; t 137 rnljdornl.y ori c : ~  t -crl  p l a n t  j .  



I 
1 1 0 , 2 6 1 . 7 - , 1 0 , % 6 3 . 1  Snnrlstorle, cc ) l~~ . i ; lo~ i~c~ :a t i c ,  medium-llg11.t:-yray, speck- 

I 
2 1 I.ed ( "s :zl.:: ar.14 p ~ . ~ ~ p t . . ~ : " )  , tl;cdri.i.i~n- t o  very r:oarst.. 

~ , f a : i ~ ~ d ,  s ~ b a n g ~ ] . a r ,  iJ--,undant rc;ur.idcd l;rzn-cilc?s 

21-, ;i c'j:, l.c.,s (n:arr:E.n:~l:r.l ti;.i~;r:n.s <.on n,Lj ilu t 2 i n .  ) G f 

1,;,;~;1,~(~!), q,l;.yt:z, ,;c!art.zitc:', p;roy, gl-c?en, aild 

r e d  c l l c r t ,  ;wJ I:ight--~g~:cc~~ c l jngl r~i ; :e r i i l t>?)  , 

s l l t y ,  r,:::;.:I-i whi.tc c lay  or f i . ~ ~  s:il.t rnr~t.~:ix, fcw 

9 , s1lal.c lel~.r,.;s , 5ailr:l.y fl:iab l c  , 1)eccimes (:onrser 
! 

IG-.- , C ~ O T ~ ' I : W ~ I : ~ ~  ?!)d 1.0~~r.r .? i n .  Is a c:c:vigl~~neri-ltl~; t o p  
! 

11 ! 3. 5 in. j.., m e (  - I  very Finely s:-lndy sj.3.t.- 
I 

: 2  ~ • ~ s t ~ n c .  -,:i.t-il ,?i~unii;:nt y;~::~l.oip~:isi)-br~iwt.l  C~.:!.J~E<J~ t ; ra i~ :~s  
! 

1:d \ f i n p l y  d-i. \,:i d ~?.r!? or; : i c . e m  n:fi:>.Li<-(.i 21 , ;t?id a f CSJ 

16 i Trfiy 3 ( 1 . 9  ft. c.c)~*c?) 

fi ] , 0 ,  2 6 4 ,  ii...]0 , 266 .  3 Sandpcc~l- le ,  rnrdi ue-l iyl i t -gi-nj . ,  sper:liicd ( " 5 :  ;'It i i i ~ d  

1 i 
I 

I C  p21j;)p;:";~ , f j . l ; ~ , - -  ~ c j  ~:,r:dj.~ln-gr:i..i~:~.d, IUyill>< d ~ ~ . ~ l ~ ~ - ~ . ~ i - i ~  ' 
1 I 

I ' t - ]  b < . , r > . i n j  ) . i : l~c?rje~?-i ; iOl , .n  r io jJ i ; j r  gl":2ill+:,! 

! 



8 1 ah1.y Eail-:J.y f;c~od j ~ o ~ r n s t t y  

j 
' : 1.0,269..1.-10,2G'.). G M i s s i n g  

10 , 263 .  , 2 7 0  .g SagJrtcjr;e, S ~ I : ~ ; . ] . R I .  t.0 i i j j [ l 7 ~ t l \ ,  scattc:l:i'C: rounded 

gr;::T?.l-l.,z:; ;?,i-,i :?t?;.)L].c?s <l ip  (.'I I.-:./& -;";l, I<.,s~?) i l l  i 
10 ,270  .9-1.0 ,272.5 l f i . . ~ ~ i r i i ;  

Tray G (:L.  7 f !: . c.:ore) 

1(),272,5-10 , 2 - j 4 ,  2 Sancscol:c, s i ; i : l i ]n . r  t..o c!)ovc, mos t:ly 1'il;c- L O  ~n~!c:liii!:l I I 
g; ;;j.::cd, :.;c,-.,-: cc>crse clnc! very c c a r z e  [:y-ai~is, I 



i 
1.0 ,:)75, 2-1.0, 2 7 7 .  1, Sand:;tonc, sifz;::I.l.ar i . :~  abouc,  In part: f:i.tle-- t o  

cr)ar:r:c'--.~;*:i~:i.l~i:(l Fiild :-: i.1.1 y arl d clay t?y , vc ry COIL-- 

gl(~~\l.;?!:.iit:j ::. i n  0. 7 f r ,  xoue 0 , / I  f t. l ~ c l o w  vop  and 

I 

.l.ami.ur:c. $.I-: u y p f r  ( ! , 4  f t , ,  pro1)ahly fn.Ll-3.y good 

p o r o s i t y ;  t~ ray  i.1-:cSudes r;ear [:OF(?) a C:III~IJ.IC o f  

l i~?l t : --ol i .~~e--~:raq '  sI l< i le  ( 3 / 8  :i1:1.) w-i ~ 1 1  scat-tered 

Y I car-h~:l:lcl.eoi:3.0~:~ ~~:;;:;Y,\C~II:S 211d 2 ~11~:1ik o f  cl;>rl:-gr'ay 

i I 
ll,. - 1 -.- .h - .  ,- 10 

I 
< , I (  L < - 1  .o;. lc~c.~(~ll:- ,  ~1-t~:ll.e (3,"l i.!~,) v?<i:Il ~ ' s ~ . i ( : k ~ l l - -  

! 

I '  I si di.:, " allil 1 i i : i ~y  c o a l  Iilrns 
I 
I 

I :i i , '1' r a: 8 (1. 7 11:~ ccwc) I 
1 

l 4  1 : L f i ,  177 .9 -10  ,>),7!2. 6 Siindi : tor~i : ,  m ~ + d i n m - I i , g ! i t . - g r ; ~ ,  s l~cck l . ed  ("s i l t  and 

I[)-- , . j y. .+,, r 1 ) , f i  TIC* -- Lo cicd- i . i i ;~~-~ra- i~~e.d ,  CO~.I;:>;P. and  ve ry  
I 1 

I 

1 

i/ ! r r j c n  ric-!;! ~:r>,;.:::j..:$ :-:-.I ;3 pc!:'!~ :Lcs (mu:; t1)~ ,: 1./ 2 in . b u t  



I 
%'ray 9 {1..3 f i - .  core) ' I 

grnL1:;:: i . ? i t t ~  6rau:lii::i ancl pe?: ,hl .~s (shout 114 i.11.) ! 
I 

* v 

i 
i :~  ire;> J. :!.n. 21-iil 1 :  as ai. 7 i l l  . , f c , ~ :  c a ~ b c n a c e n u ~ ;  8 ~ 6  

s a n d y ,  s l i G l i t  3.y li.lny, hard ,  p:liity :irrc!:;ui rlr bed-- 1 
d e d  , car1sonacr:ous matel-i.al. 017 b e r l d i n ~ ,  f GG coal I 

I 
I 

f~~::,il: ' : i)i .~i,  i11,:f ! . t i ~ p , ~  leaf irtp1c:;sion o;l t o p ,  prol~---. '  

S a n d s  t o ~ l : : ,  s i ~ ! l i l n l '  c-o above,  zbili~?ciar~t s i r i l a u  r ~ ~ u n d t ! , d  

I gra~ul.c:.s ar:d pi'h:jdes ( l x c s ~ t t : :  el/:! in. h u t  on(: li-; I 
1 

, , ' I , '  I . ,  





I 
5 -- grain:!.;, sol22 corrsc i17d very  c i )arse  g ~ t i j i i ~  i11-1ci 

I 

" 10 ,4 J. ,i .-I.[) 4 15 Stia,'lc, r~ii--:c!i v;i~-(.?ark- t.o c1ari;--gray, cr-lrbc~naceou:; frat;"-; i 

I 
3 me11 CE 

I 
i 

I(] .-. I l(! 15--10 , It ;!.5 Core 2!.; 1!0 recovcl.jr; 1.i.t:hol.ogy des  cribcc? Flrom 1 
11 r o  t:arj. E ~?~::P].F:B ! 

I 



3.0,51..%-LO, 525 S11iil.e~ bl..aci,:, ca~:boi).acc;~us, coa l  c;tl:.ingcr::; 

1.0 ,5:?5--1.0 ,!i38 ~1~ .,..c .. 1 , mcd:i ;;;;:---dn-rlc--g~-~:>: , ci:rboi~ai:i:r)u~ fragi~lc:ntt., 

10,538-20,563 Cc-r~c:  2%; 11g ri!c.ovcry; r:ot-ar-y sample. :i.nd-i.c;;te..; s h a l t :  

25 i:b ClVaj 

1.0 , 5 It 3 -- 1.0 , 5 -5 9 1,i c;esl:c,:!:~, d~~rjl:y-gcl lo>:-h ro;,rr: t o  t~ i :d lu . r :~ -~da r l~ - -g r~ ;y  , 

vcjry f i t ;?  grx:i.ned, very  s:il.ty, ~l-~j.c:accrous , cnrbo- 

1:) accau:; I r a  ;.:n?t:n t s  

1.0, 550.--1.L; ,560 Sil  i i  1 P , 111~:cj.i tilIi,- 1.0 nwdi 111ii--dark-gray , c a . ~ l > ( > ~ a c e t i \ l ~  

frr? grncl) L 5: 



n ~ ~ c c o u s  .I~i:ig!~it.:n is 

S h n l c ,  zs ::bc7-ve 

Si..l t:s t o n e ,  ~nt~c'iiui-u-darlc-gray , very fj.nr2l.y sandy , 





, L t ? ~ : l t l t ~ d  stir:le as ~ I j j o ~ c  

3 .  : ;hale,  r;c~.!.~l~~i-tin rk- t.o dark-gray , c;1rSon;iceous1!~ 

i: L-2 f;>ir;!?!? i:::. 

Sftal.e, blrcl.:, cil~bc):-,~(:<!.oi:~ 

Coal 

Sl.1 ale, bli:i:ic, c:irlron<*.cl?ous 

CO ~1.1 

S!laf.e, b:i.:tl:, cilfDoili:ci:Ol.~~ 

S i l a l . e ,  n:ecli. t:ln-- to n:c'di 31:;-.dr:r:t.-grayy , (:.2.r.h u l l ~ c ( : ? o u s  

f ragi-,:xt::; 

S i ~ a l r ,  Iif;I.ii:.-grily t o  I.:i$t-ol.i.ve--p,7:, s i l t y ,  nna-. 

bcJde<l( ?) , s ca t - tc  r e d  v e r y  ij.11~: c;irl)onaceous 

rria Le ri. ii I 

Slial.c, r:i ; :Jii: : : :-ligl~t-~:~;~y, c l a ~ ~ c y ,  some c.nr~bcsn.accous 



f i.l-lc- I:(.) r,xedi.urn-~~~:r:iiir~ t:d s or-:i: corirsc. and very 

coa::rc. g ; ~  2. i .n~ and yoilnded granu1.e~ ar!d sntall. 

pcbblc;, (.:I r l l t r i r t z ,  t,i:selt:(?), ail4 dlcrt ,  silty, 

I 1 ~ :  ( f in2  c;.rl>on;lceog:; rl:c3~eri.a:. a.rtd coal s t r i n g . r , s  I 

I 

" , 1.0 ,970--10 ,936 
i S a n d s t ~ ! ~ : . : ,  s in i : l . a~-  i:o ::hove, j i ra!~ules  a.nd ~:c!bl.)l.t-ls ~ 

'" 110 ,93fj--3.0 ,931: S i . l t s l : i i : . i~ ,  Citlrk-.gr:~y to blanl:, vexy  .ycr-~r::)s.ii;icc?cju~, 

\ 
14 I 

I coaly 
I 

'" ' :I.0,931?--10 ,946 Shale, dark-gray , (:8:;horraceo::i; 

It' : 10 ,946 - -10 ,  960 S h a l e ,  ::lL?c.;r, ca:-hunaceo~lcy, c o a l  s t r ingclrs  

I 

I '  i 1.0 29C11!.-1.0 , 9 7 1  Shc>..ie, :,:<ci<u~n-dark- L.0 dark--gl-sy , cai: l>ol~~:(-l~t~~; 

l i !  I 
I 7 . 0 ,  '371.--1-0 ,980 Sil 6 5 t  cj;:rt, 1 i i ~ 1 d i . ~ n ; . - ; . ,  n : r ;  I .  ~1131.  



... .- ..................................... ........ - ......-. -. .............- 

,035-3.1. ,Oh9 Sandstone:, ycl.l.o\.~.isl.i+-.lj rown, f inc- Lu mt..c!iurn-grailled, 

11, ,0l10--1.I,c)48 Snr-lds? oxc,  rucd:i.u111.-1S.~liir~-gray, f i n c -  t o  coar.c;p- 

q 1 ! 3 1 : i : z S  q ~ . ~ i i ~ . t > * : i , t ~ + ,  g~;1111t:~, and cIr~:x't,  silt.^, I.imy 

Sar:d: t o n > ,  r!ir?il.i.u:i:-ligh t-- t o  ntc?dj.urn-gray , very f i . 11~  

t o  f ine--g~ail lc: t l ,  s i l . t y ,  r;l:l.gi:iltl.y Sli~uly 

Coal 

Shal.e, c1ar't~-gray, carboi:ac~:or.ls 

S h a l c  , ncdi. Ero 1~?di.~l::k--d::r;;.-g112y L~TI> U ~ I ~ C C U L ~ S ,  

S h a l e ,  mecli.u~n-c!arl<--gray , s:il ty , n~icr:c:cuus , cai-Eo.-. 

S i l  ts t-one, ~!aec!Lur;l- t o  mcdi.unl-dark-gr.21, mi c.:~ccous , I 
carbot-~aceous I ragmen t:: 

I 

Sha:l (+, rriedii~ru---dark- to d:i~:l:;-grriy , s:i .I f y , c;?c;:oii+; , 

~::~:lb~i?acccuri  

I 



111e.r '- ? 

S h a l e ,  d:; r:k--gray, 5.i.l t y  , carhonacccus i r e j r t i ~ c ~ t s  

21-laic, LIaclc , r.nrl~c)n;~cc..o~ls ; t h i i l  coal. b e d  near  

mi.dd1.e 

Shal.c, mi.!!i.unl- t o  x e d i  a!n--cl;3r::;-,gi.ay, c,z~-l~o115cco1is 

f ragmen t:s 

:'3 1 1.1,332-1 I., 335 Coal. 
I 

, 1 , 1.1.9.'Ki.!)-",I.l 3'7 ~ < l ~ ~ ~ : ~ : , !  : : S  ,-,(.!; i.~::i~:~;;;;;~~~~~::::; CO.?:: 
I 



. . . . .  . -. ....... ..... .- .. . . . . . - . . . . . . .  - ... ... -- ..... - .... 

s:lrnds con<!,, y g c t l i  um-g;:;iy sl i f ih  t- brownish till L , very 

f ~ J I C  t n  f!.l~e,-g~:ai.rzcJ, loany da?-l;-g~ay g r a i n s ,  

: ; . i l ~y>  I.jifiy> 1.0~; p(.>3>~,,,;i.t)'? 

S ]~J .E? ,  r f i ~ d j  ljlc--gray, sli l . l:y,  nicac~::iu:; ; 1:ied.i ulli-gray 

Sllalc , m.r di.111-n- g r ay  

S,aucls toi l<:,  n\?.di urrr-gra?~, very  f i n e  p;rnint-ld, r;i:l.ty, 

11. :i. my 

I 
I "  ' 7.1,376--1.1 ,379 S i l . t s t o n c ? ,  n?c.dim~l-d;~rli--~;ray, mic.a.ceo~ls, v e r y  f:i-I)(? 

I - 
i 

I /  ! j : ] )  ol,!;:(:;~OilS f I"c2 : ; l : : ~ i l l l . ~  
I 

'" I :1",379--1.1 ,382 Sl~;;].c, b! .:c:.;, C . ~ I - ~ : : . I ~ ~ , ~ L C P U S S  



I 1.1 ,420--1.1.,422 I 1,i 136:s toil(:, d~lsky-ye1 l r~i~l".sl~-b l:owt> , very f ine  g~::j.lined, 

1 vc-ry a ry , i l l a ccous ,  c;i,v.i.x~g? 

3 ' I I ,~ ,22-1 .1 . ,~ t2 .5  I ' 

St?-tsi :onc,  m ~ c l l i u l ~ l - ~ ~ ~ r - i y ~ ~  \very fT:-rely s,zndy, I.i.my, 
I 

I I 

ll,4.54--11,456 J,i.mes t or,?, n~cdlium- to mcdium-da1:k--,i;r:iy , vc3ry. Etrle 

grz : incd,  '.jerj. s <..I ty , fn sn i . 1 . s  a s  abovr ,  c;-lvi.~zg? 

11,456-S1,46U 5i;Lts i c : ; . ? ,  clnrk-tr-r;>.y t o  b lnc l i  , very  ca.ri.joi-~acr~oos , 

cavi.~! p,? 

1.1., 460--1.1,4 7 7  Shi-1.:i.c?, &:..I:--p,i-a2 t o  bl.aclc,  c..,~-cl,on:i.cccr~~~;~ i:oal. 

@,L.l"i I,<I<.% -3 .... , ; -  

1.1 , 1:77-.:11 ,496 C: o 1. 

.].I., !4 80-11. , 500 :;]i;:-L:., ! : . :<?c:: .  :: :::',,: <;:<:(!p,>.:;: .?:;-.: ~l - , : i~ l  c(-,:::.!. 1 ) e i l . c ;  

.. . 3.1 , 500---I.]. ,504 (,(, , . L.I.! . 1 )  -;..:.;,im T. 

- ,  S j1 ;j ! !.! , , ;;,: 1; ..A;:, ,. ;,< [-.,:> .! ,: -:> 1.1 , 50/4--,1.!. , 53 9 :, ., <, t. ,, :.Y '.>TI~;!(:!;L~~.I:: 



I 
I , l i . ,  524-1.1 ,526  St-~a:!.e, :lark-[:ray 

i , 11.,5%G*-].I., 533 S i l . t : s t o n ~ ? ,  fi~edSu,ny-gr-;ij;, mi.car:t>ous, very f ine:  carho--  
I 
I ! 

11. $555-.1.1., 563 Shal c , dri~rh--g;ray, cal-bonncc~iw.: 

11,563-11,568 Sand:; t.(>i~e , ~\!cd.i.~jrr~-p,~sy , ve 1-\i I i n e  grai  ned, sil. t.y , 

11,572-11,577 Sr1ud:;t one ,  si.:~.ilar t o  >l,o.\~~? 

11 ,577-11 . ,  580 S h ; ~ l c ,  med:i.ti~i,-.d;trir--gra>~, c s rbo !~  act!ous f rl-lgrnct~ts 



Sha:l~.. , r;:::J:; ::m,-iiai.k--;;t'a;y ,ly, s l . ipJ l t r  l,r(;.cdil t i n t  , carbo- 

Shal .p ,  c l a r f l - - g ~ s ) r ;  :il:i.crbi:Jd.c; s i l t s l ~ ~ ~ e  2:s above 1 
I 



' : il, 7%--11 ,758 

f i n e -  9 rrl::(I-j :,y-?;rai'.n :..d, many da-rli-f!,rc~y r,~+aj.ris , 
I 

qual:Cz, c!l.i:;trt z j . t e ,  gr.ce11, r e d ,  a:ld gray chcr c , I 



arg:j.:i.:l.accot~s, Pf : ~ r d ,  s ca t t e red  vcry I:i.i>t: s a n d  

g;:aj.l:::: :i.n lo,:cl: part:, c~~~"b(.:;>ncc.ous f l . ug l ;~en t s  

" I., t:%G--:Ll, 82'3 

1,-lmcs t-.:.ciuc , il!ed;.uro-- g r a y  , very f li lzct g r ~ i l . ~ t ' d  , very 

S11::li.. , L. roLArni.sh---Slack, hard, narbonar:c.o,.~s f ragments  

:: < , ,  ..,/ ,.,kv~ji~.;:.) . ,. ;;:,',; L . I ; : I ~ -  [-fi i~;k:&:i 111 ,~-.iI;irli-r;,~-;,>"~ v ~ r y  f j n c  

, .-, , , ,\ "- .- > ,:.?:.].!.(., <; ,Ji;,.,,,T,, <;;-,-\:I. --- . . ,. c A, ~ r ~ y  [2,~::-,-:,c~s :ii.I.t:y 



ili,S90-l19Y96 I 
Sand:; t i??tc:, 11ietli qm--gray, ili.1lc!--~gr-al.l.r~3~1 I s i l , t y ,  ; 

I :z , C . : ~ T ~ J ( - ) ~ ~ ~ I : : C ~ ) L I S ,  at.t?nil;<l-it: coi:l l a m F n ; ~ e  ncd lerises 

! 
4 i 1 1, 896-11 ,899 SfJ .  is l,:<)l-l,?, : : , e ~ ~ l . i ~ ~ . l ~ - ~ : , l : ~ : - ~ ~ : ~ . L y  , l~ l i . cac?~~~l . :~  , c ~ ~ ~ ~ ~ c ~ l ~ l ~ i r ~ ~ c ~ ~ ~ ~  

I 
5 -  1 11, 899-.-1.11 ,900 C o a l  

I 
1 -  I.I., 900-,I I.. ,YO f; sllaj-c., ::r:?,,j<.\i,~:-<l>>:k-2;f:jy5 s;.l.t,q, E ~ . ( : L ~ c c . c < ~ ~ : < ;  ~ T J I : ~ - -  

i 

l i i  I 51.1 :-l:l,c: 

i 
11 . 1.1 ,9:LS-.I.1,31 8 Shalt : ,  b l a c k ,  ct.<~:i>ciziace;)u:; ; ccal  



i o.Ii.7,-e-g-;-:;v \,i!.ry i i ~ - ~ i : l y  s a n d y  I f i ~ ~ y  2s-i J !rstriii-~e and 4. I 
b c d  (1. i u , ? )  c:,L rr,cd:ltr!l--lig<~l.-gray spc.c!cl.cd V C I - ~  i 



1 1  1. i n .  -t. 3 s ~ ; i r ~ t l y  s i l t - s t - O J : ~  s i r i~ i l a r :  t o  abovc  
I I 

" : 11,959--11 , 9 6 0 . 4  SZIIC!G; -; 'L(;i~f:  , 2'; .:;Love , ccr e !I as o!-lt vcr t i i ln . :L f r a c t u r e  

1 b..- , 
, 9 t l , L  Missir-ig 

I 
1 6 T r a y  6 . ( 2 *  3 f t - .  (:(.)re, rill~l>?.;l~ ~ L T L  p:~~:t-) 

1 ;  8 

1 11 , 961% 3--1.:1. ,963.  6 tia!-iclstc?ne, :.;iri~ilar to ;;hove, vr!ry f j  I -~e  to fin:!- 
I 
i 

1:: grai .ncd ill l . 2 r .g~  ?1;.:-1., 11:~st:l.y I - I ~ ~ .  ::.~.I~IY, ~ i : ~ t i . c : i j l  



I I 1.1 ,965.  ~ \ - - ~ l S . 3 ~ { ~ ~  S a u ~ I s t ~ n a ,  ::i.rc,i.:!.tlr to abovc, n o t  l.i.:tig, caxl~n;,acco:is 

15.. I 

: I-)ase ns rnur,+ as 5 degrees  I 
16 ' / 1.I,968-.-11.,990 Core  44 (redri.i.:l ed h o l c )  ; ~ r ~ p o r t e d  recovery 28  :ft. 

I 
(10 t r a y s )  1 

T r a y  I. (0 .9  f f  . -- + c o r e ,  r u b b l y  f ~ n  psrt:) i 



, / '  pel:pt,.'. ) ; r : i5? ; t l l  fint:.-g.;aicec<, ec-,iD> f i n i 2 . -  to rz.26- I 
! . . 

ium-;:l::i:::cu, ~ F W  C O S ~ S C :  [;l:;'i.n.i: i:0 s.l;~a:Il. pcht3les (>IF 
! 

in.) :in basal. 2 in. , s u l ~ a n g u J a r ,  111:iny dn~ .k - . g rq r  t o  
I 

b1.a~:;. k~ :a i l - io ,  s J . l ~ : ~ / ,  few pjn--po?.nt.  l.:irrijr spot-:;, 

mucll w l i i l : ~ :  ~ I i - i y -  ;n:!;-.ri::, d i p ; ! ? t l y  8 : icaccr )us ,  poor1.y 
I 
I 

;::I: 3'; f i c f ; ~ . ~ ~ : ;  t.c: core ~-;r:i s ( c r o s s  Ijr.dd.i.ng?) , I 



I 4 r a y  4 ( 2 . 1  ft. cur:e) 

Ir1,975.4--11. ,977,  i Snl~dstol-li,; s i . m i l i i r  ~o ahovt:, iiiuatiy nlc+dium-grzined 1 

I I 

3 1 
i w i t 1 1  C: c:~i.i..? C D ; ~  r ~ e  :2!;[1 rl few v ~ r y  COP r:s e ~ I T ~ : I ~ I . c ~  in i 
I i 

4 '  I 

i I.r:w~j: i l a l f ,  or1.c 3,/tl:-+i.j1. cluartz pcljb.1.. 3 : in ,  above 1 
I 

ca~:i,o:-~:-lr:et>ds fi l i . i i~: mosr1.y i.1.1 u p p e r  p a r t ,  one I 
i 

1, ri l ~ ~ ;  ..-. r.o;.il. ?.en:;\. (118 i.11, 2: 1 in. 1: 3 I.n,) a t  i 
1 base m d  or ien te ; !  a t  abo111. 39 d~.l,:,ifee:; t o  core axis ' ,  
I 

1ent:i .ciil .ar 2 n d  w a v y  bedcled,  many c a r b n ~ ~ r ~ c e o u r i  r ~ r ~ t i  i 

I 
I L  I Tray 5 (1.6 f t .  core) 

i 

17 
1 

I 11,97Cf, 2-11,98'3. 8 Sc~:ldc;t.i:~:?c, 2:: ~ i - j i l vc ,  u:cdiu:r--arr:y TI!. l ) : ~ : : t ;  basa.1. 5 
I I 



1 
2 1  ..;pct:l;led (":.;al.t anti pepprr")  ), f-ine-- tlo ~ncdj.u~i!-* 

I 
I 

I 

c l a ~ c ? ~ ,  ici,: ~,~j .n-] ,oir~t-  Ij.n!,r SI:O~:P i l -1  1.owr;l: part . ,  1 
1 

I/% in. I.::;I~;) of c;u:j?:tz,  basal.i.('!), r:nd chc?~-t .  and  I 



................ - -.--..--..-.-...-. ...- . . . .  

! 
I].1.,987.(;--11,388.5 SaildsiLonr:, lig11t.-olive-gr:a>r, specl i lcd (I1sal.t: a1lcl 

1 
i I,ePPc*~.,t') , 1r~cdium-l:.~-~,i11e11,, mmy coarse alicl very  

2 1 

I 
I fill:;-:. l:?r;stly i l -1  lu:i.ddlc p a r t ,  c:ro:;s l)sd?i:d(?) i!l j 

f~ I I 
pr!l:t i c i . t l ~  n p p a r e n t  clips of about 6 degrees ,  prob- 1 

I 
ably f a i r l y  good p o r o s i  t)' 

1 1  11.,990. 4-1.1..999-l. 6 Sandst-o:.le, - I . igh l t -o l ive-gray,  spec1;led ("salt: and . I , 
pel-~pr.r'll) , f tne -  t o  m&di.urn-~grai ed, :;t~b i~!zk:ular, 1 i 

I 

14 1 slrif;hi_ly liny i n  p a r t ,  .slkgllt:ly f r i a b l e ,  very 1 

I 

17 1 fril.~,,.: r ~ o s  r ~ y  in u p p e r  1 3 a 1 - t ~  v e r t i c a l  f ~ : ' a c t t l r ~  j.11 
I 



1 1 1 - ! . ,  97.2-1.1,995.6 Sanil:;tc~nr;, :;jlr~lla?: l:o ahovc, somr: coarse a n d  ve ry  
I .." - 
I 
I c o a r s e  [;l-aj.as and fr:w pc:bI,:l.c:; ( u l  to : L / 4  i n . )  li.1.1 

I 

dcg;:ee>;-l.O d c g r  ez:; , cari)o:lacc+o~is f -i-.ll-r,.; aud very 

t h i n  cocil I.cns-:cs fai~:l.y djm~clan!: i n  11::i.ddle 

(cyoarscr) pilrt: ~ a l d  c; ~ ~ ! i . t e r ~ d  i.11 ~ : c ~ ; i i , : i . ~ l d e ~ ,  ~ ~ - 1 ~ t j . -  

I cai. f l : d c ~ u r r  :in par t :  off c o r e ,  p r i l hzh ly  f n i  r l y  gocjd 

po;-o$;i'i.y 

ilii. s s i 11 g 

Sl~ii:.~:,  : ~ d !  L I Y , I - ~ ~ ~ I : ~ C -  c.9 Li:i~:l(u-gr:~iy., ~ ; ~ K ~ J O I ' ~ ~ L ~ ! O I I : ,  

f:ra~,meni:s; :;o;ne n~ed.i.ur.l--li.fit-g;-;iy fine- to 

ni~d: ' .uii~-gr ::S.:ied s i:! 1.;. s ai>ds L ~ I I F - .  i t - ,  u p p e r  p a r t  

SFlid~t .O!iC. ,  : 3 i l L i . i l t t l .  L O  i::lOVC, .CsGT2:: c IO ; :TS~  gr:ij.ll:-i a n d  

g~:an,.~.l t::, of q11a-rt.z) i;~-;?j' c:l~lert ,  l i a s r i l t ( ? )  ; i l-iter- 

bc..ddud s!-1;:1.c- as rille?;,: 

C' .- - -  r' . c c.- , , , 
2 ,.,I, #b  ,L.t, , jj!,:(.~:! ~;ii--.g.,:;*!,~ i: o I::(,)C!I~Y;?~. p.,-h i-u>>r]l 1.5 I\/.:-- t o  

C f i R r S E  -' ' ' , .  
, 3 

4 (>.!I ; .ir:: :;.:; I i21;; , t: i. f)l i 
r: " . -L"  



.- -.--..- ... . .. . - .,. ". .. .. . .. . . . . ... ", . 

S:indsrr:nt~e, :::iri)-i.f.ar t o  abovri, nbund;- l~~t ,  carl>orraccous 

nratc.ri;~l i.n pr-iufi 

S;mc':~.;t.cri:ti;:, n:di.urn-grn::, Fine- t-cr ircdjfin--graini$tl, 

ilr -rl;-glVay grz.i.na , vcrj7 si1.t.y 

S ~ ~ ~ l d s t c i ~ c ? ,  ~ : ~ ; : d : i . u r n - . f ~ ,  very f i l l e  t.o f i  r7.e-gra-iilcd, I 

-, l l-y :;ij t y l  interhcd,:lc\cl ~rie(ji.um--c\:>rl,;-~;~:i<;q S ~ I G ~ ~  I 
I 

LC);-.n 4 5  ( : - ~ : d r j  l:l .ed li(.~S.c) ; r c p o r t e d  rccovory 1.3 f L. 

(6 t~: .ays)  

Plisi:;ing ( l jal :~ mlght b e  j ijc.ludcd i.n rray 2)  I 
( 3  ft* core) 1 

S;~nc!s t o n ( > ,  ( 2 3  i vc.--grcq , r a i n  t1.y s l~cck l .ed ,  fi.ne- t o  1 

p l a t y  t c  very tlhi!; Leddcd,  ct;~-b~jn::~.ccoilr; f i l . i n s  and 

vcl?; t.iii.r! cor-:l s t  ~:jn;jdj-s i.n p 8 r t . s  , i3pparen i- clips 

. . up t c ;  !, ii+:;j:'illes , y i b r  t . ic:ul f r acL~!~-c ,  f3l.r ]?:~znsl' t y  , 



8 1 Tray 4 
I 

=I 12,074.1-12,075, 7 

t o  f:inc-.,~~:i::.:!.::d, s~l~i i?  ~r>t?~!. i~un g r a i n s ,  VC!I.Y s i l t y ,  

i:nl:i:, F : - ~ . r l y  I.ow poros i l :y?  

(! . 6 ftr. col.c:) 

q ..,. lL; :., ., , ,. 0 ~ 1 ~  , o l !.T,i~.--- E; Y ::y ) ~~~~i(? iu~~l l - f ; ra i r~c : .  cl , :: ome c o a r:; e 

~ ; ? - ~ ? - i l ; ~ j  a1-1(1 ~ . c ; u I . ; G E ~  i >~Lb l ( ? ! j  ( U P  t ~ )  3/14 :i,il.. 1.0i1g) 

oi- qtjzrt,?., ~ r . a j 7  cI.Ic:I:~-, :::::cl bnsal.t('!) in u p p e r  

~, l i i :ar_eous,  ::I j.ii:Iltly %3:.ir-41)3~:, mo:;t;l.y rrl~!clium-bt=dtled,/ 
I 

-veqV l i t  ca i l~u r inccous  aater i  nl, v e r t i c a l  ir35- 1 
t u r e ,  pl.o',.j a l i  1.;: f a i . r l y  gond pnrus- l '  t.y ; at. 2-11? i n  + 

l> r io r :  LC? i i cc ludes  2-1/2- in. bed of r~;<~c1i.1~.~11-~1a.r1~:- 1 



10 1 Tray G 

4-112 :.1.11. ) , o l i v e - g r  3.y , very  S:i..n.c l: o f :~ni . . -~rain .ecl ,  1 
I 
I 

s o:l,c! :-:et:i:;ui l,i:;:>.ri.ri:; :i.n I.otrer p a r t  , mrrnjT darli-g>:a>. i 
g r a j , , , , ~ ?  s j . 1 ~ ~ :  n o t  l i . i y ,  ~;lig11C:ly r~:i.ci:ccour;, I l a r d , l  

I 

c.~ilc. l,cr?, F!:w f<, r~in: ;  of  coal; saridstone (I.ower- I 
! 
i 

in. '!) of ol.i\,i:--gray medi .u i~~-  tc? very cor:r:;c.. g r a i  ncd ,  

I 

in p a r t . ,  h ; ! r d ,  ~nclny carl~r~n::cc<ou.; f i  :i IT:? zrld sorni' 
I 



pc-!;!Ti c.:.:: ( u p  t.n 1 , ,1 . /4  -i.n. x 2 i.11. -I-) o.E q u a r t z ' . ,  1 
i 

t, 1 qut:i:[:l::i t c*, Ln:1;~1.[- ( '.') , r . ;~cl s - i . l i c i f - i e d  si:ridy car- 
! 

I ' 1 
i 

l i r j i l~. i :e( ' : ' ) ,  ri,,'il?y. dar,!t-gr:i~y t t o  b l a c k  g ~ r a i . n s ,  s i l l - y ,  , 

I 
e I l i . r ~ ~ ? ~  l i ~ i c . a c c o l ~ s ,  suiu::\::F:hat !:siablc-, sc:utte::crl 

j 
I; I car:l.~orraceou::: ifi-agirlc~ntc, f a i r :  poror; i t-y? 

I 
I 

li:-.-.: 1.%,()S0.3-1.27(!87.5 I$i.ss:i.~;;; 
I 
I 

11 'L'ri:g~ 2 (2.:!, 51.. cbr t>)  i 
I 

. . i 
l 2  : j ,2 ,0[<2.>-. ;7,03: .6 ; o r ,  I , . - . - .  : u i -  s 1 1 I 

13 ( l ' + ; c ~ . l . ~  :i:icl ;,;:;.,pc;~") % fi~ic:--- to ned<.~~::!--gr:ii.~~eci, 

14 ( ( :oars t.. gyxi  11.: [;!:[.rly abund:-11lt in 1 O W C ~  p a r t ,  $ca.t:-- 

1:. -- ~ e l - c d  rc~u:-i.iali pil,l)bl.ec ( l i p  t o  1,-1/2 in. I-ong) o f  1 
I 



i 
1 ~12,ORCi--1.2,08ii.~i S ~ L L I C ~ E  t11::1.e, si ll::il.cr f:o :hove ,  rouud.i.c!.-pc?Sb:l.f zone 

I 
! (I in, 2, th-i .ck) n e a r  rr.;i.d(lie (qu;lj-I:::, l ~ a a n l t - ( ? ) ,  

1 
gray c'hi:i-t) , f e w  ~ r t d  cllert ~ ~ ~ f i i ~ u : L ~ s ,  not: :i.i.lr:y 

4 ;1.2,085.~!-~~1.2. ,087.5 k J i ~ : ; i r i ; ;  
I 

I 
i 

( U P  :U I.--:l./4 in. 3-0:ig) o f  q u a r t z ,  basa l t . (? ) ,  i 
I 

qur; i : i . s . : . i~ ,  mid c c ! - ~ ~ ; l o m ~ ~ r a t ~ { ? )  i ~ i  mi.cld1.c p a r t ,  i 

i I 
I pS.~i~~i.i-. ~ r l o f i t l y  nc:!; t o p  atid base,  apparclnt.  dl.? a t  1 
I 

1 4  / t o p  20 degree:; (cI-c:: bedcli~zg:') 

I 
fi- ' I.:? ,088. / I - ] . % , O [ ~ ? .  1  sands;.;:;^, nediu:a-,gi:ey, s p e c k l c d  ( " s a . 1 . ~  a!td pepper")i, 

i 
I ( %  1 I 

f i l l ? - -  ~ : o  r:lld:i.us--:-,rnii:cd, sci?.:tered coa-rfje g r a i n s ,  i 
I I 

I 1.2;;-i l- ,~; .c!  v:c;:; L3.y i i.1 ;!!>,1i-1- 1); rt , 17 ;.cid:~ng I,WS f1.y ob- , 
i 

s ( : ~ ) i - ~ ,  \.rc-!~:tj.!:dL I i : :~t :~lr~<)  f;;j.!-].y good ) i < > ~ ( > ~ : i , t j 7 ?  

I 



- ... . .. . . . . 

Sailtls-ilonc, :-; i n l - l  1 a r  t:n I-,?, eve , 011s cure  very  t h i n  

lirlddcri, appsren t r  k i p  (x:::ar 1n.lddl.r:) oz; m u d l  a5 1.0 

(j~!gl-er.:s , vi:rt-i.cal f l.::('l:arc in 5o:il;: core pj. ec.c:i , 

f:,ir-:ly );no2 1 ) o r c s i t y  (''1 ; riil(:luclc~ 171C:iJ: bar ;c(?)  c? 

t l i i ~  !:j<:d (1.12 in.?), of  111edj.urn--durl;-gl:ay fi..~;c- L O  

~ 
, . 

I " 3 72,092-12 :09:?. 5 s.17 S I 
i -L 1 

9 1 , T r 3 1 7  6 (1.. 6 ft, cc:~:c) I ! 
I 

! ! 
1'3. : % 2 > 0 9 2 .  -5-12 ,091r. I Sal lds tone,  medi.ut:l-grnji, spcckl.ed ("sa l t  slid pcj;]!cr") ,, 

I 
I I  I nled'.ul;2--e,r.aini:d9 sol~ii; c:oal:sF- pr3-i.11::: i l l  p ;~ : r tS  , sub -  - 1 

at?. g u l  a L-, :-!F; !l?id 2:2c (-1 .? r?: -- g1:;:y t:. c) b 1 :c.k ;.,rai:-! s ., 

. . 
ilui::er()1is gl*cc.:n ~ r ] d  jff'.$ 1:(2d gl.;:j.:1~ , 911 i:y , ~ 1 . 2 ~  @Y 

:i.n u.p;!c'.-1: 2 in. anll j.rs;rcr 3 in,, l i i i i , ~  t o  very Lj.my 



pc:bblc:.r;: (r,tost.l.y u.p to I. in, long)  o f  q l ~ a r t z ,  I 
! 
I l;z~;;:l.:(?), g;y-;'.y a ~ l c l  grizcn cl:c-:rt, :!nd otlicl: l la rd  I 
I 

! 
rc,c!r?:. -i~:it:~::i..,; of ol:i:re--.g~:;.y n;edj.un-1.- t o  co:-1i-s~~- 

! 
~ ~ - : ! . i r i i . - d  si.l.i:y rlio:; T-1.y 1il:ly s a n d s  ton(?, 1 , ~  c:o:l!es con- 1 
gl.or~~cr at:ir: s a n d s  tnncb in lowc'r p a r t  

I 

I 7  1 r. :qY 8 (I.,  4 It . 2; c-ore, rlr1)bl.y in u p p e r  p a r t )  

1.2 , 097 .  5-J2,C!C:ii. 1 S;lucl:;rc:~c, r!~edii:;n-d:;~:k-"gr~.~ t o  olive-.l:rajr, speckl.ed,  

~:!:.>st:!y fi:edil::.r--;.,~-;:.i.~~~(I, conr:sc-. gi-n:i.nc: in pa r t , ,  many' 1 

I 



i 
7 '  

: ; ; : rrcl~.tf ini~ .iL71r:h a few coal I.e~~::es ( i : ~ / l . h  1i.n. t l~ : i c l c ) /  
i I 

9 ' 12 ,100-12,1 .26  C U , ~ .  $ 7  (n:drj , : l , ied l i o iu )  ; repor ted  recoacry 20 f t  . i 

! (9 ' i l rnys )  
! 

. : T-r::y I (2.4 ft. co:-r:) 
I 

! 

~ ~ 1 2 , 1 . 0 ~ ~ - 1 ~ , 1 ! ~ . ~  :;::I-,dsto;:c, .r:izd-i.~l!n-li gilt-;:~:ny , spccl t l  ed ("sa1.t arid I 
I 

I 

I[ ,  : i i ; - j - i t ;  c:,-:-!:rl:x-rt.cus f-l:l?;l..: n e a r  ~ ! l i . d r l l c ,  fair 1 
I 

17 p c )  0.- :: ::I- ',' I I 



t -  ':i.;nt!;:t.c711c), o l . jvc . . -gray.  so:.::lwIinl: sp ,?ckl i .d ,  f i n e -  t o  1 
I 

I 
\):I:< ::!.L ( ?) , r i ~ : i l  fi?:':;; clii-i. ir , on(. l aosc rounded i 

! 

p ~ h b l ~  ? l i ,  1: 1.-,3,,'4 <:I)+ x 2-1/!; : j ~ ? , )  ;jt t ~ p  
I 
I 

"f:l.oatirig" .c:!1l>rounr3c!ci c:c;iir.se q u a r r . ~  g r a i n s  i :~~!d I 
! 

I )  ~ : r ' i r t r ,  :i:n:>r dfil-k-fir;ly :;ra-:ns, s i - l r y  , v e r y  c l 2 y c ? y ,  ~ 



I 
I :c7r,:ny 4 ( 2 . 2  f t .  core) 
! 

7 ~1.2,10{:.7-.12,1:1.C!.9 ~ ; ; Y ; I . C ~ S L C , ~ ~ , . ~ ~ . ~  I ! x ~ ~ ~ . I ~ ~ I I - ~ , ~ , ~ J I ~ -  t ~ >  n~ecji~i~n-j;l-:ly : ~ d  lji;111:-- 

1 
7 1 03.ivc-,g~:a!,,, s; j ;ck.l~d ("sa1.t and peppe::"), Sini.3- 

! 
! 

4 I 
t o  - c , , , ~  L.~L.*!~.~?;:t-.-;;~h<,~.~t?(i, ' :; ~ : : t : t ~ ? , r < : d  CCJ~ : : :<K ;  ~ > I - ; I ~ I ' ~ s  :)i1<! 

I 

5 .- ; ; I . L ~ I I G ~  ~ 2 : .  j,~-! y~-i .dci j  (a. . >.i-gd 1 9 1 ~ ~ ~  p::~r.ts , I ; I ~ I I Y  dz:.~~:-~ 1 
i 

6 F,:: ;I!,, F. r :-! i 11:; , s ti?) tii-I g (1 1 Ai: , :; i 1 t.y , C ' l  2)) C1)f , I I l i  f:;! t:? UUS , ~ 

I 

i j  v e r y  t h i n  l)cc'.d~d, scr?r~:ral c~rlronsce.-.on:; and ~ 0 ; i l . y  



............. . .I . .....-. . . . . .  . . . .  

I 
T r a y  6 ( l . . l t  fl:, (:ore) 

I 

12, 114. 5-1 Z ,3.:15. 9 Spnri:? i:o;:i:, mr~dd:i.uui--l~.gt~t-g~:::~~, spr)clclc!d ("s:il.t and 

l>crl~ljer") , rir~d:iuln-- kc:, cc;arst!-.p,rn.i1-1.~1td~ sol!zc v e r y  

coc;~.scl. gj:,?j.Iii; an3 g::r:nt~ltls rnos t:l.y j 13 i!li dclle ;311d 1 
I 

J , o l . : c j -  ~ : I I - [ S ,  ;:LVI;,T ~ l i i ~ ~ : I ~ : - ~ ; r i ~ y  g r z i ~ l s ,  $ ; L I ~ : > : ~ I I ~ , L I ~ L I ~ ~  

s i . . ' l . ~ y ,  r u ~ ~ c h  \:I,:i.te c:i.ay mat~ : i x ,  ~rri.cacc.!(>t.ts , few ::)-i.n-, 
I 

poi i l i .  l i r ~ : j ~  s p o t s  , ii rrrl i r 3  soille'idiat fr:'.r&lc, oh-,,. 

score  ~ned ium(? )  bc-dding, I;O carbonac:i?aue fli:Lrm, 
I 
I I 

f:':il.l- p o r o s i  t : . ~  (''1 ; inc:l uds:: ( u n ~ , c ~ ~ c i i ~ * ~ l  pos:i.tlion) ;I I 
! 
I 

bcbd ( 1  :i.n.?) oi ril.?c:i.li:l1-c?~2x~t-g~:ay veiy f j ,ne ly  I 

i 
! 

~;-.;-lr,:ly noi- i l iny h a r d  ~ i l i t s  t o n c  

I :; 8 -1 ,-) k i . , 1 1 . 5 .  9 - - 1 2  ? 117. - 1 : , f - i . ~ ~ < . i i [ :  

I., I 1 T r a y  1 ( 3. . 1 f t . col:t-:) 

I C  1 b a s a l  1 i . r : .  I: 

i 1.2,1.1.t;.5..-12,l:/.i).3 l.i-is~;j.llg 
I ' 



1 , 2  - 2 ,  2 9 Sancln'ioi.le, zinlE.1:i.l: t t r  i<l)ovc, n o ?  3.i1oy cxcepl: f o r  I '  I 
I s c : i c ~ a ; i ~ B  piii--pu,i . i~t:  i p v t s  ; i c d . ~ : d c n  a t  har;c(?) ;i I 
I 

3 I I 1 e 1 ( - 3 .  / 7 I .  t )  I 1 I I -  - 7  i I : T y I 
I ! i conl -c t .  p,~a'incrl 7 . i . l t y  el-ayoy nor::l.i:y:y ~ e - ) : y  (,:OF- 1 
I 1 

b -  
I gloi:~~!-~,i;.r.I.(~ s;rl(.!i:tc!~i? wit11 j:0l.i11dctl , q r r ~ . n u l c s  &cd I 

pr. i~l>~c;  (up t.0 I. i;.. l o n g )  oi q u n r k x ,  I ;  , I 
I 

i 
11 .2 ,1 .%~~-- :1 .2 ,S~~iS  ~0 l : ~  /! 8: ( redr i  lied Ilolc) ; -r:cported recovery 14 f t  + ' 

I ( 5 1. 1- ?*y 5 ) 
i ... 1 fi I 'J I:. :y 1 ( I .  f t .  c:,lvt?, rub?r:!.y in p a r t )  
; 

12,1.26.-,1.2.,1-27 Sal-ld::i:ul.ie, ~xccli~!rr:--+ t -b  nic?d.i.t.iiiv-d:lrk-gray, soill(-:w!>at 
i 

! 

1 7  i ~jjc:[,:ir.\.e(i~ l~i~.<.!j.7,1.;;1- KC) \ 1 6 1 j A > .  [.(iL!i::2P. L ~ ~ ~ I - ~ , ) : I C : ~ ~  LC?LC)I~IP.:> 1 

I i 

i 
. . I , ,  ,,_.,- ( I . , , ?  : ;  - . j , .  , ' , j  i-(-: +- .7 ; .j . , , y :,:, L!,,. ,, . , ' . -  ! .; ,; L I . < <  ,..,, I 

I 
I 



I 
1 2 ,  118. 8..1,2, 1:j() *(, S;md:;ro;ii, ~::,?riiil!:l-i;~ay to 0 l : i v r -  g r a y ,  spei.kl.cd in 

I I 

~ a ~ : t ?  f i n ? -  to - in upper  6 r miid 

I 

I.' : 
I 

iii , 



7 :  gl-2:i.i-::., 2.l tercd to c l a y  Ir!  coar:si.f p a r t ,  :;u!;-- 
I I 

ai~h~~i.::!.~:$ : ; i l t . y ,  ~11i1c.l; ~ ~ ~ I I L - : : ~ ] , : v ~ - - ~ ; I . ; I ~ -  ~ : i : . i y ~ ~ :  i 

I-n ,- t- r--i -; ,i.- . ., , riot I-j.il;y, .C<.rm t o  itz.ir:ly fri.jiL!:)le) c) t?~c~ir l> i 

ti-, i 12-  i - u  !il:>d3.1i1:>",-?> eddecl, trraily c:>.rboiri.: cc-roilu f rag-- I 
I 

mt~.nt s n1-d cn;>'l. I.c:zs 2:; ( u p  t;o :I./:! is1 ,) in u p p e r  I 
i 

,2yl;j \ , .L!-L- , i7  cn,, ..i.  ins :; catrc~:ud I ugpi:u p a r t  1 

, ., , 
I 

- . ' .;-:)re ru:,. ir;?,:?: ci:)v:;~!.::z I-,':, s rat tz ~ r c d  r-uuntled , .. " 
I 
1 



I ; .  1757 

I 
I 

spot::, r o c ~ n d c d  gr~rrui.i:..: a r ~ d  pe.bl)lc$, (=bozit : I / %  i . r ~ . )  
I 

Z I J < I - ~ , ~  ~ ; ? C P  . one I.(.?O.~C-: i cc?.)Llr (2 ic. 4- l o ~ ; g , /  

! 
b u t -  l>::oi.,::l-;l.y a h u u t  3 ::I? .) ;it: t o p  ( ? )  , rnal-\y ;s:-kl.j. ! 

i vc i : t iua l  J71:acture i n  p a r t ,  f eu  i.f any ca r lo~ laceous ,  

I 
01: C O L ~  ~ E L ~ [ ; ~ L ? I I L S ,  I ~ I C ) S ~ . P ~  f a i r  ~ c ) E o s : ~ ~ Y ?  i 

1.; ~12~1 .~113-~ ,12 ,14 .3~!<  5 and:-; toli,c., olive-g:a> , s on!cr;i~al: :; pc~ckJ .ed ,  il~r,:dj uln- 
i 
I 
! 

1 5 -  I g rai l-I( :  d, c.ong:I.or:,;+~:r:t.j.t: .in !-lnl..f of  c.orc: w i - t l i  r o u ~ ~ c l e ~ l  
i I 

I I 

1;; I pebl.1 cs (~naxli.r::un l.;?.i;g::h 2 in. I-j of qua-:rl:;:, c;uar~z:, 
I 

I I 
17 ; i i tp., r,.:-(-, -i t.;:.i-d 2r?,:--c r.;jy c l i ~  r L , 1) :j:; :q.l.t. ( ?) , ai-;.cI browrl- ! 

jsl,.. - -  , , .  .- -. ;.(I ciar>."-.,I::,)' very f:Snc gr:;-i~lcti ' l l n r d  r o c k , :  . . . .  
! 

. , 
1 . 1 :  ( i . ,  i , 1 7  I . ;  . 

' i 
I 

c :I L)> < :'c 1 -;. :if2' j.11 i: k. 1 :) z:? r ; ~  C 1 <: 1:) ;: t , 1; (,, c! I ~ : ~ . I I  g ~b c (1 r?, ? 



j 12,1.43.5--1.%,1.r:i . 9  M i s s i n g  

to - -,-' ,, 1 ' i )  a. . t ! l  J ' < ~ . .  I ~ ~ C A C ~ ~ ~ ~ J G S ~  s I . ~ . g h t l ~ ~  i-iny in p z ~ L ,  I 



i r :  i d !  p a r t ,  ol,acoiAr f l ~ l a  bedded,  v e r ~ i c a : l  1 
I 

poor  t.0 tai u. por,)sS.ty (? )  ; irlc"lu$,cs in ul,pr.r(?) I 
; 

p z r t  i.1 :.h;.n b e d  of d=,r];-c>l:i.vtr--gI;r-cy very L i I . l ~  i I 

g r a i u r L :  \-cry sj S t y  sh aly sclr-~ds tone  wi tl: ~ n ~ n l ;  i 

i 1'r;~.y5 (1.3 ft. r o r c )  
I 

I . .  . . . . . . . . . .  - .... - . . . . . . . . . . . .  ............................ " ,  . I 



chert)  i.u t'i1i.n b e d  : ; C ? Y - :  ~ni.dd:l.ti( ?) , IriaIry ?ark - .g ray  1 
i 



Tray I. (0 .5  f't:,, -'c .- . C O T C > ~  1:1111l-jj.(:>) 

12,1.G8.-12,1.68.5 Sarlds t,one ( t:wo F,! llc;::) : u p p e r ( ? )  san(-ls~:c;:le, o1.j.v~-- 

gray , :I; c~mcc \ l l l  ;zl. s p c  ck l r ?  il v:l t h  w l l i  LC , f:i ne- IIO 

. , 
11P c:-1. I:J:;.-,~ I:;?:.! T;c?<~ 5 C !IF: PC! (li 1.1<1,-- 0 V<? r}' C ; ( ?  iIr3 e: 

gri:i.l-.;od \.!it:!i r c j t l i ~ d e ~ l  grijnu:l.es, li;~ij-~y (I~irli-grny t o  

Ll acl:. ~ 1 : n : i  ns , s?jbar!t:ular, sin t:y, (::Lay ey , 11iic.a- 

ceoi:;: , fe:; pj.i:--.j~.o-i.nt Ili?;y  puts, firm, most:ly ].ow 

I 

10.- / 61-"inecl, s u m c  vary c,oarsc grains '-ind I-ouncled gmn-1 
I 

very li!::,v i n  p:>rl:, cluc::~ v!!-~-i tc. c- lay !:l;;Lrix and 
I 

i -  

mc-rrc ci . lLy <.I.] 11o113.j.:;iy to s l i g ? l t l y  :I.-i.my par t ,  

f n i  1:l 1 f ~ - l s b l . ~  1i.11 pa1::t: , s o~lie coal. f~+;jj;,rnents anid, I 

' . .  - r 7 l r a y  % (1. .4 fr .  core )  

i l  I 
i 
I 



long) n f  c;i!er:t:z, b ;)~; ; ;~ :Lt ( ' ! )  , G I " ? , ~  , g-~-cc.n i:ind r e d  

clrcrl-, ljl:9.::lc shal.e, c o a l ,  nncl otllcr I * o ~ < s ,  oh-. 
I 

12,].7(). 8--,j.2,,1.72. .? S ~ ~ ~ ? d ~ t o : ? r . ,  sj,ni.ilaj: to I .owe~:(?) sall.c!s Lu11.c i n  t r a y  1 

a l ~ o v e ,  mid-i ulr:i.tc cl.;iy mat:r:ix, Lli.~rry i n  p x c t  , w r y  
, . 
. [ . l . i n ; ~  aric.1 co:~i.rsa t o  vcry corjrse g~-:ii~~i?.cj wj.t:l~ sci.lt-. 

s curt. ::llil?- t o  mi:tli ul-I!--l.>edded, f'aJ I-1.y good poros -  1 

I 

j.t.y(?) .:c!r- t he  r r . f~ s t  p .q~: t ;  i.11-(:1 ~ i ( ! e ~  a t  top(?)  a 

l.-l/i; . i !- : , -~-,pd ~f q:i.i.-v~<-gs;~.y I<-TLL\- L o  I ~ ~ c ~ ~ . I I ~ I : - ~ ~  

) ; r a i n 4  ii:i.! t y  C%A;;,:~.Y :j:~~id:-:t~.~n?. 

. . 141. :; s 1. n 2: 

(1..3 ft. cc;:re) 

S allcls:;::-,:, , T,!C:.~~.:IT~.- l :I >,:-l'i--gray , spc  cli.1 ed ( "s al , t  and 

pe;:;>,.. % L ~ . >  : ,:dt,:!!i- t:g ~ ( 3 a r s  - . : i~+;j  - i . ~ l ~ i I  , ;;<>;>\e? \7pry 

tered -~,c-,~,.rt-ideil g r x i u 1 . c ~  and j?~bl)!.cs (1.12 i n . )  i . n  5-I 
! 

. . 
>;(-;;:- ., !>! . , ;>ip(;  [;<:;I,;,,.!.<.: ~ i ~ d  i ) v : . ! ~ ~ ~ . ~ 3  j , ~  II;.)>)P~ J.i] in. 1 

I 
I 

( 1 : c .  I. i :I i.: : d i 1. Lo i3.b c:) ve )  , s S ~  ii1.idan.t 1 



pcb'31 c,.-: (:-ls:; t l y  :i.c::-;s Lf:t-tn 1 / 2  i . ~? ,  long; b u ~  as much! 

1 
21; 1 i:~.) c':! C-~:?L[:;.:; kzsalt(?), Gr:;iy c h e r t ,  n l ivc - :  

I 

gl-ay t.t; y,ri?eri sll--,;_:r \~-eat.l;e~:~d < gneu~rs  ( ?) rocks  , 

and T I : ~ ~ I O J :  re3 :lnd ;;recn cheri-.(?) , f e w  coa l  f rag-  
i 
I 



p,ikay, .r,peckl.ed ( "s i~ l t  and  peppt?r.") , 1nostl.y cosr'se- 

to vi-.cy coa;-:;e i;rai nc:d, s m e  111odi :ui:-gra.Lnecl, s orile. 
I 

gr:::it;s, suua!-igular ,  s i l . t y ,  nwcli \,:!i:i.ts c l a y  ~:lat:r:ix,i 
I 

Tc:;r pin-11o-i.nl. l imy  spots, obscure th i : l -beddcd,  1 
i c ;e l  fregmc,nts (up  to 1-14 i.n. thid;) al>midailt a t  

b ~ s ~  x l -~d  4-11? i.11. ;I?:L*~ base slid scat te i rcd i n  

. . rc;iiai~?der, fair pol -o : ; i ty (?) ;  congllol:erate, 2' im.i-  

1.a-r. L C  a b o v e ,  4 - i i l .  i )ed near tu l :  s z l G  i . - j . l t .  bet1 
1 

near m i d d l e ,  u p p e r  bc:d ~x~cr::t:l,y ve ry  iiniy 
I 

l i t  tls c l a y  matrix 

12,1.83. G . . " - l % . , l G L i .  8 M i s ~ i . u g  

Tray 7 ' (1. 3 f t .  - 4- core ,  r u l ) l J  y $11 p a r t )  



I 
1 1 12 ,1.8(1. 6-1.2, 186. 1. C:ong:l.rr:;ict~:at.t?, sanrlt;tone, and sha le ;  conglo~rat:r;:te, 

I ! 
i si111i.l.a.r t o  t rnvr; 1, a:-id 5 ,  avi3rijge ~ 1 . ~ 2  of pc.bbles  

3 I 3% i.pJ~:: 1.)- great:er, n o t  I i ~ r y ,  nuch IT!>< I.c CI ay  
! I 

m,rit~rj.::; ~;a:-lrlst(-,nc, p : < ~ ~ l . y  s i m l i . l : ~ , r  to tray 6 ,  orlc 

-bed  (1--11 / 2  i r ; .  j t i :  :.I-i ddle of d a r h - - o l i u c ? - g ~ ~ ~ ; ~ ~  f i n e  1 
1 ~o co;1:~-;~~-.~sai.11=d :,i!.tY c layey n o n 3 . i ~ ~  san.r!st.on~. 

Y ,  s i l t y  cia)-cy r,ol-~J.irr:y ~ a n d s t o n t . . ;  shale  (basr l l  3/!t 
! 

in,) , - r;:i:;l<u~n--dai-1:- to dark-gray,  s i l t y ,  ~nicaceous ,! 
I 

( 0 . 7  ft. c:rlxc) 

S a n d s  torlc, nco":ir!r~-l?.~;l~ t-gra:)? , ::peck1 ed ("sal t  and 1 

p~~;>:>t~.)- ' ' )  , fi:.!;:2--~;>::;il~ed, ft:>,.~ i:?ed<.~m y , l : : ~ - i ~ ~ < ,  ~II::LI.I~ 

d::rjy.-t:,rq (7r;;l :...-, r,,,- , s ~ ~ b a n i ; u l  21, sL:l.tj-,  lit:^: c1-a)~ 

r,,;? , .---, P ,. ,,(, ,-., I 
, . L : -d .L . -  - ,L!S, sr,:>it:t:rc:? ~>iui~-poir i~; :  lTt:y s~cJL:.. + 

I 



( 4  trays) 

sl.ight!y iil very si? t.y, ndcac.eous, n o t  l iny hard,I 

I 

E 1 
I 

f ragri,e:iL:. on  bec1cii:lg; s i l t s  ~ O U C ,  o l i v e - g r a y  , 
I 

gray ,  spc.&l.t.:d, fi.nc-.- t o  medium- ,gi:alncd, Inany 

. - 
dz&--21-;l:/ g ra ins  , s i . .~ . t .y ,  l-i .nly,  ~iliccIc.eous , f j  lrm, 

f a i r  ~ 2 r c s j . t : y  (?)  ; cor:~l (I.//+ j n  . -b) , banded, f air-'- 

I 



p a r i  , p0?1-1.y bedded ,  many lorig nsuroiu c i i r l~o i i acc~ous~  1 

p l a n t  f~.rigrr,i:nt:s; inc:!,tules bri.f;':~l. banded c o a l  I 
(grea.t.cs t thicl,:rzc+:s 1 1 2  i n  .) and ol.ive-,gray f i ne -  I I 
to' n~c:divtu---,grained E - . ~ ! Q V  C I . ; I ~ Y ~ ~  . ~ : l i * t l y  l i m y  s 3 d ,-I 
sf one ( 3 1 4  i n .  tkiic::.) w i t h .  sc:attered carl~onaceou,..; 

I 
1 I; ' 

I fragrcnts m d  rounded g r e n u l c a  i l i~d  pebble:; (up to / 

, , 0 ' I , I :  , . .  : I,. . ' I  l, ." . l i , ,  

8 , < , . , C  



I 
1 ; 12,200.8-1%,20:3 M i s s i n g  or: ni:11: recuvcrcd 

1 
1 1 2 , 2 0 3 - - 1 , 2 , ? 2 ~  Slla.l.c, mEidi\,:fi--d:irk- to dc~.rlc-gray ; li.n t crbedded,  n i r2d i -  
I 

3 1 very f i n e  t o  f ine-gra ' ined si1.t-y 

I 
6 ;  f r a ~ c l ~ : i l f  s 

I 
I 

7 1 2 9 2 2 2 . - 1 2 y 2 2 9  Snl ids t ( ) l - ,~ ,  l~.i ' .~lj,~lrrl--li .ght-gl-q, fine-"grained, s i l t y ,  

B n:.icac.eous ; t race o f  g;-ecnfsh-blu+ F i n e - g r a i n e d  
i 

1 

i 12,230-,-1.:2,232 a" ; J;:iiaes tonc, I-! rownish-gri?y,  very f i r ~ c  g r a i n e d ,  

- I 
7 i ,?rgil.l.a::eotl,r; , ]lard, tlifil:t ; 11 ~.CIWJI< sh-gray vf?.ry 

f i n e  1.o ::~r.d.:iurn-grai.r,ed s i l t y  I.i~!ly t i g l l t  s a r td s ton  

1 2 ,  232--:1.2, 253 Core 5 2  (rec'lri.lled ho l c )  ; repor t red  recovery 221 f t .  

( 7  rray:;) 

Tray  1. (0 .  8 ft . -- -+ co re ,  rubb l y  i.n part:) 

1 2 ,  232--1.2 ,232,. 8 S;lnds t o n c  , ~!:idi.um-l; ill t:--gray , ij.n~.:i.y spot.tec1 w l t h  

v e r y  1:Fl:: orange, s p e c k l e d  ("salt. and  pcl)per")  

I 

fillr.- i l-r~:~;.l~if t ~ ~ ' i :  Ined:iu:n-grai.ned w i t  11 :;catt:ered 
I 

r.,:,,,ly dar!c-g-r::i)~ t : ~  c()2rs!: g l ~ ; ~ . ~ ~ ~ ~  i.1-1 :i.~:i-,~!~: ?:+?t3 .->-,- 

jlcl(.l; !;.l-:.l.i.j;sy s;c;:;~-t:~red r e d  ~ Y ; - I ~ . I I S ,  S I I ~ > L ~ . I I ~ , L ~ S . ~ ~ ~  I - - -  

s i l i \ ;  ;>!. t :op,  laj.nnc6ious, l . iniy,  f i - r m ,  i-1~i.1.1-- t:u 



- - - - -. --. . , ,. .. , ," . . .. .- .,. , 

Mi.:; ..; in:; 

(1.5 f t .  cai-e) 

Snnt ls{ .o~: .k ,  niecii..u~n-l.i.;$i t--grny, spc..~.l!~letl. ( " sa l t  and 

pcpi,)c!:-"), I^:i.nc- t o  ~:~id;urn--gr-r;inE!d, sornc: coar:;e 
! 

&rail-,]:; , TIL~IIY dn~.!<-gray t o  h l s c l :  g r z i n ? ,  very scat-~ 
I I 

tt:rc!(l xcirnded ~;:ri?c;ii.cs and  p e b b l e s  (saxir;!um l ? n g t h !  

1 in,-!-) o f  q u a r t z  arid g ray  h a r d  sl i .gl~t '? . .y limy I 
sand:; t.ux)c, fcw g r a i ~ i s  of c o a l ,  s i l t y ,  irlucll w h i t e  I 

I 

c l a y  ~nat:.r:ix, micnceous , not li.mny , f i  r m ,  very t h i n  I 
i 
I t o  ~11-i.1: bedded 1::aji-1l.y i nd - i . cn t cd  by vcl-y i!~icaccout.. I 
I 
I 

I.:;i:i llse, no r:;i-rl-,n~;:.c:;;.r)u:; frtign:cnts , ;~pparc;lf di.p / 
I 

(cr-(!:is uc,lcii.ni;'?) ns rl:ir:n as :I2 cj..-grc.c..s near t ~ ) p ,  
i 

f a i r  ]:)[;ro.e,i.t-.)r(?) ; inc!.udc:; ( a h o u t  3-I,/? j-n- &o-ve 

base) a bed  ( 3  i .n ,  4-1 of  r:~c.di.unrrltgl-1;:--gray clayey 

I 
-. , 

i 
gr;:i.:t~:Le r:r;ng:ln~~!c.ratc wfth A l a r g c  c:c-ia-L fragrncnt 

all(! n-iaq. d:irk.-gl:a>; t:u blnc lc  granulc,.c; ; :~ls::o. in- i 
c:l.,.:j c:; tl. tl:j.l> iic:' of t!ii.ii<.l.;ti~-d~?:l<-g.iri~ i " j ne ly  I 

I : 
, ; i l !  1 i ?  i l i l i ;  fragln,ll'lt:~ 1 

i 
I . iL:.c:: . iL>i3 

I 

I 

(1.0 !:t, core) I 
I 

k;;j,.).,:<,; L,J;;<. . >; j.; *:; 11 ;;>- 1 ,; >.?: j l ; tzd-L ~ : i ; ~ - ~ ~ J j i ~ : , . : ~ . ~ ~ ~ > ( l  111 l i - j A > t ' q  ~ 1 -  
I 
I 

r,,,.+.v:+- ;;I:(' ~,,::l.;;,!,~.- t . ~ )  c;*,  ,. . j , ' ~ : - , , , p  L,~-;..-j~;[:C j ~ i  IUL?C:?: ~ ) ; \ I : L ~  , 
i 

. > 

i 
:; L,.,;.. t..:,~-!.jd. \-r>:.i !:c:t;;iA:;(:, !. t '  ., 1,; alld ;>,::;-i:-jv.j'j, c:; X T L , , ~ ; .  i 

< . , T  
, - ;-,.,, . ,,(.,,lilrj~.:, ; ,:.!: ( I * ; . ,  YL., :1,/2 i ,; t: -i,:o,) , f:;.: j. i 

i 
y,  <. , , :. ,. ;:.\, ,? 

. . . . . . . * . . . - . . . .. . . . .. .. 
I 

. .  j 

, : 1 .  , ' , , ' .  , ,>,, ;;: , ,,, 5 : i,,:, '., , . ,  
, - , , 

, . 1 





z 1 Troy 6 (l.6 f;:, .... 4,. core, r ~ ? ~ > . b l y  :in p a r t )  
I 
1 

3 1..2,24 7-1 2,248.6 s i l t s  roilt:; saii(:;;tane, al;d some s~- ,n lc :  sil,ts ~ o n i . ,  i 
I i n:cdj.ur.!--~ray, m ! : ) s t l y  vc..~-y fj.nr.1.y 3,-.ndy, very 111:cn-- I 

! I I 

hard ,  p1:ity t o  very t h i n  bcddcd,  son:e small--sc;l e 

7 1 d i - s t u r b c d  bt:Siilj.ng (bur rows?)  and I ~ : n t i c u l a r  h c ~ d - -  1 
\ 

x dlnp,, mos t  1.y i n L e r l a ~ : ~ i ~ ~ r i t e d  wich .  dark-gray nli.ci;- I 
i 

I 

t r a y )  , rncd3.u~~-gray, s p e c k l e d ,  r ~ ~ c c I i i ~ m - -  t o  roar:: e- i 

grained, some very co;lr..;e g r a i v s ,  sclvera2 rouilded ! 

granu1.c~  and few ver:y small pe-bb1.c~ o f  ' q u a r t  % 

chert(?) , and   basal.^(?) , xany dark-gray t o  black 

g r a i n s  , .c :!~hangular ,  s:-ll.ty, niuch wk1it.e t o  1.i g l ~ t -  

olivc-~;r;:y c l a y  ma i:r< x, nnL :I.:iniy, beddi r lg  ob- 

Yi: 1 .  
1 part1.v v i . 1 . t ~  , I no: i , h a r d ,  scvernl  
1 

14 c.c)a.i f.i.;r!s x d  sir:i:.~i;<.!l-:; (<1:16 i2.) 1 



1 '1.2, 250-2.2, 251.. 4 S i : l " t : s r u ~ ~ ~ : ,  t;icdiuir.-ii .gl~t- t o  r n c d i ~ n ~ - , d a r k . " - g u a y ,  some I - 
I 

I 
I 

p5c:iccril~ , no L I , hard, i r r e g ~ i l n r  pl.nfy bofidi.d,l 
I 

1 pl.liies i in loner  p a r r ,  ai hi.& c n g l e  i:r, hcd- 1 

(1 i - 1  n .  t.lllcl3 of  me( i%~ie -g ray  very f i n e  I 
gr:iiril~c,,~l 5 i l . t ~  l i m y  sandstol-lc; 1.c)wcr pn~:t i.ncl.udes i 

i 
: : i~ : : ]~~ ;~-dark-~~: : ,y  v&ry :;i.:l.ty sha le  i 

I 
1.2 , 253-12,25C 

I 
S i l t s  ton?, mcdiun~-gray,  very f i r~c? ly  SRI-:dy , nlicaceous I 

I 
l 4  / 12,258-1.2 , 261. Sandstui-le, modium-;l.:ighL-gray, very- f ine  t o  f i .nc -+  

I 
15 - 1 grai.Rc.d, s i l . t j r ,  r.g.czceous 

j 
It'  ) 1 2  , :!.61.--12, 2 7  Sllali . ,  v:?di-tlni-darl<- ta da~:!r--grr;~r; i n t c r b c d d e d  si.1 t- 

i 
17 ; s t o n e  similar:  t o  r:ljove 

I i 
I 

1.2,%7:)-1.2,283 Sandscr.:>?c., ~,~-dii.:~!-lj.pI;l.-,r:r~~y, very f i n ( ?  Lo fine.-- 
I - I 



12,296-12,300 S a r ~ c i ~ j t o n e ,  mi?d:.um-gray, ve ry  f i n e  t:o fin?-,l;-ra.ir:utl, 

s i l . t y ,  ruicr-icc:c;r!s, i!~vc;l (:arbor-~:lcenu:; nlatcrial j.ri 

p s lr t 

1.2,300-12,312 S:>~lr\st:o:~e, g:,::ri.il.t:.!--;;~:i~y , f.il.t~e- t o  1:l~.di,urn~;~,sait~cd.,  

+ . +  , 3-i.i:lY iil L J Z I : ~  s il.i:;.-, clc:>;(:y , 1ig c='i.c'oils 

12,3.12-12,31.6 Sand:; L:or:e, :;imi.l.al: LO d ~ o v e ,  s c r ~ n e  coar:; t: grai.11~ 

ancl gran11l.c~ 

1 2 ,  31.5--1.2,320 S an 2s t: o:-!.c~ , rnz dktl F:-1.i gl-I t --gray f ine -  t o  mr.di.um- 

graiilc:t-l, some dark.-gray g r a i n s ,  s j l t y ,  li.my 

ulcs, :;:ilLy, c l ; .~yey ,  p a r t l ; ~  1Zjlny I 
I 

S i 1 . t ~  Lolle, mei::i~:nr- to x~cij.iar:?.-da~:k,-gri!~? , very flint?:l.y / 



S a n d s  t o i ~ f ,  ~ r ~ e d j  urn--gr;;i., 111.edi.u~~-- t c )  coarse-grained,  

g~;l-iu?,~.:, as E!>~VC:, cr j 1 Cy , cl.ayey , nli .cr? .~i :o~~~ 1 
I 

Santls ti\?:,, l i ~ b + ~ - o ~ ~ . i . v i i - g r , ~ ~ y  3 L- , fiile-,- t o  rnccl:iiln--6rair~~cd:, 

s i l c y ,  c lzyey ,  r~;cr!ccous 
I 
I 

Sa.ncli..tnnc, 11icdiufi:- l i t ; h ~ - - g r a y ,  s p ~ - c k l e d ,  ,very f l n c  t o ,  
i 

f.in;.-~n.aj.nc:d, dauli-..i:ray g r a i n s ,  si.1 t y  , n ~ i c a c e ~ u s  1 
I !  1 

pi7.rt:l.y l - i n~y  i 
I 

S i l t s  t a ~ i ~ ,  m c d i . ~ ~ ~ ; : - - ~ ~ - i ? y  ~~~i,(:<?(:co~ls 

s]:al.p, nlil:r;i-.g::;.i, , s i l t y  

Sj.1 !:s!.r:::!;i : medj u.-,-?..j.j$t-gray, very f i . n c l y  sandy,  

m:i ctlccot1s 

::ll,nle , darlc-g~+r?;r t .o b l a c k ,  cnr!>on~c:~:or!s , c o d  

s tri.11gc21-3 , cz\-.i.~-:~'! 



.. . . . . . . .  .......-......... .. ....... - -- -. . . . . . . . . . . . . . -  -- . -- 
-I 

1 .2 ,442-12 ,448  S a n . d s t o ~ i r ~ ,  med-i.um-l.:ight.-, t o  mc*.dium.--gray, speclc led ,  1 
v c r y  f i n ( ?  t o  f j  lie-grair'rrtl , s i l t y ,  m:icaccous, f i n e  

carbonareocs f ragments  

St,;~cls t o n e ,  ol:;.ve.-gray, fi-nc- t o  c o a r s e - - g r a i n e d ,  

I I 
3 2 , 4 4 8 - 1 2 , 4 5 2  

few i 
g r z n u l  cs cs: sl>ovc, s j . l t y  , clayey 1 

1.2,462-12,470 - S al-ldr; toile, ~! i~ !d i . t i : t r l i  gll t - g r a y ,  nedium- t o  coarse.- 

p ra fned ,  gr;:r:ul.es as above, limy 

1 2 , 4 7 0 - 1 2 , 4 7 8  S:jilils'i.olze, 1i.ght:-ol-ivc:--;;.lr;ly, f ine-  t.a znc:di1111~- 

gril.iileJ, cla~-k--gray. g:-z.i.11~ , s i l t y ,  c l a y e y ,  mi ca-+ 

c e o i ; ~ ,  :,I;: cc;~!. frri:,:::c.r:ts 



........ .......... -.I- . ...... -. ....... - 

S a n d s  tori~:. , ~:Live--gray t o  nlcd:iurn-g~-;~y, ~ c r y  I i n c  to 

f j . r~e-- ,gr  airled , ,very 2:i.l t,y , cl ay ey , ~ntlny dark.-gray 

g r a i n s ,  f;o;ne a1t:crcd volcznf c ( ? )  l;iat:~ri.al. 

S i - I t s  to i l? ,  li?ud~urn-g~:ay t o  b k o r u n i ~ h - ~ r a y ,  mi cnceous , 1 
I 

cnrbonaccoils f r ;~gnlcn t s  

Sha le ,  da rk -g ray  

I Sandstone,  medium-gray , v e r y  fj.11, LO f ine-igrai . t~ed,  ! 

sil-ry , dz rk -g ray  SL-rains I 
I 
i 

S i . 1  ts tonc, tnctliu;i~-g~-ag , ~rricaceous , fir-le cnrl:~o:,onnceouc, 

I 
tnaterj :11; in~erbcdt lcr!  dark-gray  shale 

IS- ' 12,555-1.2,560 S a n d s t o l ~ e ,  ziediurn--1 i gli t -gray , s p e c k l e d ,  very f i n e  

l i  ' t o  f i . 1 1 ~ - - ~ ; r a i n e d ,  s i l t y ,  darh -gray grain.5 

1 7  12,560-1.%,565 I 

I 
SandsLon(!, ~ i sd ium-- l ip J - i  t -gray,  spr::clLled, f i n e -  to ! 

1 s med:iul:!--[,~:aj.ned , l i r n j r  , s i l t y  

I 
1. i 12, .!jE1!5--12, 567 Coal 

t 



i I 

1 j12,577-12,503 Shale, dark-gray 

2 1129563-12,590 Silts~one, 1iicdiui:1- to ~ncdium.--dark-g::a.y , in:i.cac~:,..ctls, 
I I 
I 
1 

Illany carbc:~accuus i:'~-agmen t s  ; in terhccided b l ack  

I 
5 -  ( 12 :, 590-,,1.2 57 5 

I 
Snndsct:!n.e, li-Lc-.cii.~:~i:.-gra>l very f i n e  t o  fi1.1~-pr3iil::d, I 

! i 

I 
7 1 12,595-12,603 Sand:; t one ,  n:edi uv-.gray,  f ine-  to mcdi.urn--grained, 

I 
I 

I 
I 

8 I s o r r ,~  coarse grrcLns arid gri3nules (catriiig?) , s i l t y  
I 

I j 
' 12,603-12,610 Sanclstnne, o l i v p - g r a y  i o  ~niiclium-gray, 11:cciium-grained, 
I 1 

lo-- j dar lc -g r~y  g r a i . n s ,  ve1:y s t 1  t y  , cla.yc=!y, coal I I 

! 
s t r i nge r s  

I 
l2 12,6Ln-1.2,614 Sha l . e ,  b l ack ,  carLonacc.oti.s; coal  

I . I  
l 3  1.2,61~r-1.Z,GlG S i l c s t o n c ,  ' medi11m-gfay vt-:r:y fi11cl.y sandy,, mica- 1 
14 : 

I ceous, fine' c . ~ ~ ~ o ~ ~ c c c ) I I : ;  materi.a:l. 
! 

l 5  :12,616-12,623 Shale ,  b l a c k ,  ci- irbonac~ous 

l 6  1 12 ,G23-12 ,632  S h a l c ,  s,:edii~,i:-- dark- t o  dark-gray, s i  l t j r  , ml'.caccotis, 

I (;1.';-11:tx, 11 , : ; : i i . l t  ( ?) , 1 : : " ; ~  a n d  red chc r t  , h:lrd gl-cAcn / 



. . . . . . .  ...... ................. ------ -- .... 

Sandsf:.ofie, t!~r.cliu~;r-i;rn>-,  fir!^- t o  lnccllium--grained, 

coarse grai.ns, and granules  ao above,  s i l t y ,  clvyeyi 
Si . l t i - ;  I. o n e ,  nwdi  urn.-- t o  rr,edi u1:1-dark-gray, vcql f inc1 .y  I 

I 
s a n d y ,  n ~ i  caceous , carLoi-iac:e.ou~ i'ragm>ilts 1 

I 

Sand::-i:one, tucclizln-l.ig11t-gra>7 , ~pec lc l . cd ,  f i n e -  t o  

mcd.i.uin-g~*ail-~ed., s i l t y  , l i m y ,  mi caccn~is  1 
Shalc, n l i . v e - g r a y ,  silty, carbonaceous fragments 1 

I 

Sands  t u n e ,  o1-i vc-gray , l i n e - +  t o  mediu~n-grained,  fel? I 

ccarsP. g r a i r : ~  and granulcs  , dark -g ray  g ra ins ,  

Sands tune ,. oli .ve-e,r<y, mediunr- to cc>arSe-grai-ned, 
' 

f 

soInr_ g r a n u l e s ,  very  s l i l t y ,  c layey ,  part1.y l i m y  

. ,  I 
I I I : : ~ ~ U ~ - ~ J - ; ~ ~ Y ~ C ? C ! ~  d a rk -g~ .n j .  g r a i n s ,  s i l . t y ,  pzl-t::l.y ; I 

I 

l i m y  i 
1 

I 
C:COII::; -i.i~r:lilcies at. to; j  some 111~:dirii.~-j;ri;y vc:i'~* fine1 

, ! !  I , !  ! J  ' -  . I  

, .. # 

:!j 8 



Shal.e, ol.ri.ve--gray, sin t y  , car l~onaccous rragments 

Sn:ltlstorre, mcrlium-gray to ol ive-gray ,  f ine- to 

coa~:sc---gs;ij.ned, si.1 t y  , c layey  ; in terbedt led d;lrl<- 

gray s ! ~  nl.c, s l i g h t  \ I  row? ti.nt , carbnnac.~. .~~: ;  f rag-  

s t.ot;c , cnv i r lg?  

SIlaLe arid in terLedrled s a n d s  t o n e ,  ..;i~ni:l.a~ t o  above 

Sand?  toi;e, modiun!--li ght -g ray ,  s p e c k l e d ,  ve ry  f i n e  

t o  f- in<:--grained,  dark-gkay g r a i n s ,  s i , l t y ,  caving? 

Shale,  d i ~ r k - o l i v e - ~ r a ~  

S.ilt:;::i.,nc, rlli.c!i~i~:-- t o  tliediu~ll--ilarl;-gwfi>7, L I ~ C ~ C ~ O U S ,  

carb~n~:sc~:ous fragrllents 

Shale,  d3rk-gr:iy 

Sands to112, light-oi.ivc-gray , fiiie- t o  ri~eclium- 

her lded dark-gl ay s h a l e  

Sh:::l..,-: rrzidi uin--l..i.;;!it-;;ray, vcxy finel;. micrtccous, 



' :in?$ 778-12,782 Sandstoni?,  e%r:il.lar t o  above, some granules  and 

I 
pebbles of q u a r t z ,  gray t o  ~;recnis l l -gray chert ,  

hrowrl 1.0 r e d  diert ,  and o the r  ~ O C ~ L S  I 

1 1.2,782-1.2, 7 8 4  S h a l e ,  r 'aric-gray 

I ' 12,784-1%,7?0 S a ~ i d s  toile , 8 i l - 1 - i  l . ~ r  t CI -;b cve 5 -  1 . '  

I 
12,790-1.2,792 S h a l e ,  6:i_r'--g-- I\ , .-y 

/ 1.2,732-12,816 Sands tur ic - , '  s ir~i.lr '~~: t o  : ~ l ~ o v c ,  some dark-;;ray t o  bl.acli 
7 ,  I 

I 1 

gra ins  and gr;~nuI.es, much, d e t r l . t s 1  chert i 
i 

' 12,Gl.G-1.2,830 I 
9 Sand:; t one ,  s i ~ r i l n r  to above; Itlterbeddc:cI rncdlu~l-dill-k- 

I 
I 

t o  ci:~zrk-gray s i l - t y  micaccous sllale 
1"- i 

I 
I ,  ' 12,8:+0-12,835 S i l t s t . u i l c ,  m e d i  !~;v-d;lrk--grap , ve ry  f i ~ i c l  y sandy,  

,, ! 1.2,835-12,842 S a ~ z c l s ~ n n c ,  . oli \ :c~-g~'ay fi.nc.-- to coarse-  i r a i n e d ,  s:i.J. -y y, 

1 I 

I 
14 i cl.ayey ; sorili~ I n ~ e r b e d d e d  S ~ . ~ ~ S ~ O I I C  BS above 1 

I 
I ,,-. 1 12,842-12,858 S h a l e ,  rnedi~r~i-dr-11-k- t o  dnrrl~ -gray,  sj.1 ~y , micaccous  , 

,, 12,862-12,867 Shale, b l.ac.l:, i :a~l :  ons ceuur I 



1.2, 890-.1.2, 89 4 :i:i.l.tstol-ie, l)ro~~u1i:;l1--gray, ve ry  1 i m y  , very f ilic 

carbonaccuus material 

1.2,894-12,897 :3hal.e, b 1-(>:.:1i:i $11-black, h a r d ,  s p l i . n t o r y  

12 ,897-12,900 Stinl.e~ cl~ri.-yelI.owi.sli--b rov711, s a n d y  , many g l a s s  

shnrrli; ( ? )  , few ca~bi : i iaceous  frai;,incr~t:s 

1.2,900--1.2 , 913  Samdsto~lc<,  s.i.m.ilar to above,  many g r a n u l e s  of 

basal.t( '!), c!uarLz, and gray  cl-lert:; inter11ccidt.d 

rnecli urn---di-t-rk-.gray sh:il.c. w i . t h  carbuneceous frag- 

men l: s 
i ! 

1 0 -  / 12,9i.3-12,918 S h a l e ,  c!r:rl;-gray t o  b l.i:ck, carboi-lnccous, Inany coal 
I - ! 

I 
I 

Sanclstfii~i:, l . ight-:-~liv~;-gray, f i n e -  t o  inccji.ti11~--grained,, 
I 

dark-gray g r a i n s ,  s:i l . t y ,  very c.1aye.y 
I 
I 
I 

12,920-1-2,922 Coal  I 
I 

12 ,922 - -12 ,928  Sands t o!-lrc, s i r r i . l c l r  to above, probably s om(: c o a r s e  1 .  , 

l t ,  / t-o very cnnrse  gl-aj ns and granu les  

I 
S h a l e ,  i: l-~lc'r;, very car?lonaceous,  coal  s tr.j.~?p,ers, I 

17 1 12,928-12,932 i 

12,932-.1.2,335 Si . l . tc to i :c ,  ~:iecl:i.u:::-grzy, micaciious, v e r y  f-i nc carbo- 
I 
i 

naccoits f r a g m e n t s  , cavi.ng? 
I I 
I 

i 

bed r :  si!t.r,tr:;-!c. 5;i;ai.lar tc. ;;';ovt: 



12,955-12,960 i Sand:; t o n e ,  l l i  ;;iit:.-ol.ivc-g~::~y, medi.uln- to coarse- 

gr-a lneb, s i l t y ,  l i w y  

Sf~i l~!s  Lone, u l ivc: . -  g ray ,  nedj urn- t o  coa rse -g ra i .ned ,  

. 8 ,. . 
n:j. c:. ceca:: , m,:]l)" d:i :*l,i-- gray  L O  b ::cl!. C . ; i ! " ~ ~ ~ l I i i l c ( : ~ U ! ;  

i 
qll.,l r. . ,L+  :., L > b . .  < . I .  : - -  i .~~-~( - , r s  t.? - ( .-- - - - . . - . . . . . . .  .... - . . . . . . . . - . . . .  . . . . . . . . . .  - - - ...... . . . . . . . . . . . . . . . . . . . . . .  

I 

1 1"3,022-13,024 S i  I . t s t o r i e ,  ~~cd iu rn - l i@i t : -g ray ,  inicnccou.~ , very  f i n e  

soliii? ccarse and very coarse grains e.nd gr:in~.:l.es 

O f  1 
basal t .  ( 7 )  , q u a r t z ,  gray  chert ,  grei=n:icih--gray cllel-ti, 

:it-LC! ~ t l i e r  very f i n e  gra;.ncd h a r d  rock,  si.l.ty , 

c l  ci~ iey 

Sha1.c) medi~:,?l--grcy, &j l t y ,  micaceuus,  caving? 

Sanl!si:clne, sirn-i1.ar ~o above;  some ini-..erbedcicd uhs- le  

as zbove i n  mi.dcl1.c p a r t  

S r . n d s t o ~ i e ,  o l i v e - g r a y  tu grayish-ol . ive ,  medium-- t o  

cozrs c-g-~ 'ained,  some. coar:se and vei-y coa-rs e g r a i n s  

and granules  as above, s i . l . ty ,  very c l a y e y  

18 car -bonacec :~  ~ n a t e r i a l  

1 t:) ' 
1 1.3,0%4-13,033 ~ ~ z : c : s ~ o I . I c ~ ,  c1 . ive-gr iy ,  i.ine-grainei-1: sollie mr:dit lrn 



7 1 13,050-.1.3,057 ~ a l l d ~  LOI.IC, ol:i.ver-g-r:iy, ~ r t cc l i  urn- t o  ccjc;.rse-grai nerl, I 
some w r y  c u o . r s e  gra:il-1s and granu1.r:~ si.mi.l.ai: t o  1 

I 

! 1 grai .ned,  s l l c y ,  cl-ayey, I.inly I 
I 

1.3,07/+-113,080 I S i l t s  t o n e ,  r:i..:dlum-gray-, micaceaus , fj.ne carbonnceous 

, 10- ni~ te~ : i a l . ,  cavi tlg? 

I 
Sha l e ,  b r o x ~ ? i s h - g r a y ,  f i s s i l e ,  c n r b o ~ ~ a c e o i i s  f rag- I I 

1.3,088-13,094 Silts tor ic ,  ~ ~ ~ d i u m - d a ~ : k - [ j r x ~ ,  v e ~ y  f i n e l y  sandy ,  I 
I 

micaceci.ls,  f ine  ca rbonaceous  matci .r l .n. l  

Sandstone:, oli-vcl-gray, mediurri-p,rakncrl, s i l t y ,  very I 
c l a y e y ,  3.iil-ly tn p;i.r:i:; :i.ntcr-Lcddt:d ol.ive-gray 

sil.tsi.clnc 

S h i i l e ,  : : l ive-c .~- , -  c, - cLY 

,(-I-. I 
,- 1.3, 11C--!.3,1.%.C1 : i a ~ ~ d s t . ~ g ? ,  J.< y'i~t -0.1. :!.~~~:b--gray , f i ~ ; c ? - -  L O  l ~ c - ~ d i  1113,- 

' i  1 gra.i  ! -~c : ' ,  s i l t y ,  cl;dypy r. 1 .Lmy :i.a 1::ir t 



I 13,l.E8-13,1.35 S h a l e ,  ol.ive-"gray ; . i .ntcrbcddcd ol.ivc--gray s i l  ts t o n e  

i 1 1.3, 1..:35-13,1.38 Sands i:o*~c., n~edium-g~::ly, fine.- t o  med-j ur!~-graitled, 

r ) 13,154-1.3,171. Sanda tonc ;  some s1.ra:l.e in rnridd1.c 

8 1 13,1.71-1.3,182 Corr 2 4 ;  rcporLcd recovcry  11 f t ,  (4 t r a y s )  I 

9 ! Tray 1 (1.1 f ~ .  core) 

13 1 
1 

than 1 i ~ .  l o ~ i g )  o.f b a s a l t ( ? )  , gray to 8green i s l~ -  

era)? c h e r t ,  q u a r t z ,  q u a r t z i t e ,  and o the r  rocks ,  

very s i l t y  a:!d c l a y e y ,  very s l i g h ~ l y  lliny in ~ ~ n r t ,  

sox? dal-ic--.gray g ra i  115, t:racc of  reddish-browrr I 
rough  vcr t  i c : ~ l  f r a c t u r e ( ? )  i n  pal-I:, 17c carl>cnnc*ro& 

i 

:!o 1.3,1.72,1-1.3,.173. 8 Miss - in r ;  
I 

?I i I T r a y 2  ( l . . S )  ft. coi-2)  



I 
1 1 Tray 3 ( 2 . 4  I t .  j-, c(ue9  r~tl~l>.Ly i r i  part) 

2 113,176.5-13,178.Y Sandst:noc, s i in i l a r  t o  above, oiediiin- t o  very coarse 

I 
? I  grained,  nos t Sy V(>I:Y cong:Lorw ra t i  c ,  average pp.bG:l.ci 

s i z e  ~017:d~i . i : i i  r (iniixjmum .Leiigtll 2-1/2 in.+-) 
I 

--- 
I j.nc:lu.;l?>i l;enr biise '7 bed ( 7  i n .  -t) of ol.ivr.-gray 

w i t h  s c l ; ! . ~  c o a r s e  crni n s  and a 1 i .~~  very thin 

( 1 / 1 6  i.n , )  c o a l  lc:~~r.cs 

I 

r" 
l o -  ].ray 4 (1 it. core) 

I 

I 
coarsc-grained,  11;2n7 r ounded  gra11u1.t.s j l~ld pebb1.e~ , 
( r n o s ~ l y  about 1/2 ill.) s i m i l a r -  t o  above, onc loosc ;  

1 

ruundi.cl r,ned-i~;m-l.ig!l!:-grily p a ~ t l y  mot  led q u a r t z i  t:4 

cob'v.!.e (3- ] . / I1  in, f )  ul: t o p ,  very ss:l.ty And 

I 
c l - n y e y  , ver)7 sl . if~~?~r-iv l i c y  in p a r t ,  h a r d ,  o h s c ~ r r e  1 
beLdi.i-i:!,, v e r t i c z l  f r a c t u r r  i i - 1  p e r t ,  low p i l r o s i t p  1 

! I 

I ?  i 13 ,l.?.O. 3-13,182 I 

itf-iss i . ! ? ~  
i 



S1 ICS t o ~ , ~ , ,  b r o w n i s h - - ~ : ~  ~ i y ,  very i i n e l y  s a n d y ,  s l i g h t 1  Y 
I-i,.~ny <LII part  

Sandr-;l:oire, o l ive -gray  t o  n~2diam-era-y , ~nedir~l:i-- t o  

coarse-,grc?i.l-led, some very  coarse g r a i n s ,  s i l t y  

S i l t s t o n e ,  sirni1.ar t o  :-~.bovt: 
I 

Sands Lo:I:, o l i v e - p r a y ,  medium- t o  coarse-  g r a i n e d ,  ! 
I 

sorse v e q  coarscx g r a i n s  and g r a n u l e s ,  silty, 

clayycy, l i n y  i n  part ; somi: i ~ l t e r b e d c l e d  b~:~wnis!l- I 
I 

gra>7 anci ol ive-gray  shale I 
Sands  t o n e ,  o l i v e - g r a y  t o  medium-gray , fj.ne- to 

mr.cl:i~u!!-.graitzed, s i l t y ,  c l a y e y ;  int.erbcdtlcd ol i .ve-  I- 
61-237 sha3.c a.rid browni.sh-black s11ai.e wiL'rl  ca~ ,bu+--  , 

i 
r,acec:is fragoie~zts , cav ing?  

Sandstone, si.rnilarx to above 

Sha le ,  ol ive-gray ; i n t e r b e d d e d  sandstone. stm-illar t o  

Sai.~ci.c;tone, si~li:!l.a~: t o  above 

S i l t : s t o r t e ,  nl:ivc.- g r a y ,  v e r y  f i n e l y  s a n d y  



I 
beddcd  .s:i.l.t::;t.one i~x ld  S I ~ H I C  as abo-ve 

13 ,  330-1.3 ,3136 S a ~ z d s t o o e ,  o l ivc- ,g~-r ; ) r ,  mer l iunL-+ t o  cuarsch-grxineil, 

1 3 3,314-13,316 Shal e, ul.:i-ve-gray to brownish--;:ray, s i  l.t:y 

sow: ve-ry coar::e grains aricl g r a n u l e s  01 gray ; ~ n r l  I 

2 

I grccl:i.sl-:-gray cl:crt,  q u a r r  z, basalt ( '!) , dark-green, 

very ii11c g m i n ~ d  ] lard  ruck nild o t h r ~ r  roclts, sj.lCyi3 

1.3 , 31.6-,1"3 , 330 Snr~ds:,tonc?, ol.ivc-gray, ve;-+y f i n c  t o  f l i .ne-grained,  

I 

l o -  1.3,336-13,340 St1<1 J c , brorcnisl:-  ray , carbonaceous icagiiicnts , c n v -  
i 

11  iny,:?) ; dark-gray t o  b lack  carbauaccous shale  1 

s i l t y ,  c l a y e y ,  sotnc carbonaceous fra~~nents; i.nt:;r- 

l 3  1 13,341-.13,353 Sczncls to i le ,  s i.n:i l n r  t o  abovc 

'" ..13,353-13, :31;0 Shale ,  dark.-gray to b l a c k ,  c a r b o n a i : ~ o u ~ ; ,  some l i g h t  

I r, I oJ.ive-gray vt l ry  F i n e l y  sairdy micarravs carbonacco 
I 

" ! ;~3,3::;0- y .. 78.7 S;:tlds;one., I: ? c ~ ' L u I : I - ~ ~ ~ ) -  t : ~  ul i.ve--gr:iy , f ine -  t o  
! 

, . ..'. . 7 ~ i ~ . > d i  ti!lr-.giu:.i.;,:c~, sj.:i.;g , c l a y e y  



S m d s  t-nse, ol ive . - -gray ,  mnecli.um- to coarse-grainecl, 

very coarse gr:ai,.n..; and granules  as nbove, s i l t y ,  

c.inycy 

Shalt+ , ol.ive-g~:iy 

S a ~ i d s  cone , 1) ~.oul,l.:.i::;h-gri1:~, t o  mcdiu~n--da~:I~-g~:ay , f i n e -  

t o  mcdiurn-grai,ned, s i  l.t.y, c layey 

Sr-mtlst:one, n:.:dj.um-era) , I.:F:~:~uIIL- 110 very coarsc 

g r a l n e d ,  gr:;lnules s imj . la r  t:o above-:, s i . l . t y ,  cl ayey 

Snndsf:one, n ;ed-Cu;n- l ig l -~L-~~-a>~ ,  n1ediuc~-p, rxi .ned,  some 

cons-se 8r; ; i .n~ and c1all:-gray grain:; (cav ing?)  , 

S h a l e ,  t ned ; .~~ i - -  dark- t o  dark-gray , x i 1  ty , micac.ec)us, 

casbonactrous f ragments ,  caving? 

C:onl,  cavki~ g? 

co r ; r : : e - i :~c i~~~ i? I  s(-ji.?;: ve ry  cozrsc grain:; and  grari- 

Lilt!<, ~ . ! l . ~ . : y ?  c.~.;.I)Tv:~ 

Sa17i!i;tc>:-,;l, s.i;l;i 1 . 2 ~  11t-1 ;-!l-;ove, I n o r e  s i l t y  arid cl.ayey 



1 '13,522-.13,5%8 I Sands  t o n e ,  o l ive--gray t o  medium-g:-:~y, mi..iiiurr~- Lo j 
v e r y  coar::e grainc$d, gray-lul r s  as allovc, very l 

and cl;>-ey 
si l ry/  i 

I / 13,528-1-3,533 511 ale, dzr'tr--::ray 

13,549-i3,560 St- lal t  , dclrk-gray 1 1 
13,560-1.3,575 Sandctolle,  r;orl-ium-gra>,, medium- t o  coarse-grali.n(:!d, 1 

~rnnu lc . ' :  as above,  vt:rj; silty at?d c l a y e y  

13,575-13,602 J, l . l<>ctrical-l  fig in tc i -p re l l a t ion ;  110 saoples ! f rom 

13,h00 t~ 13,890 ; a1.l oued 25- i t .  s2mpl.e I.ag 

I". 1 13,59 7-1 3 ,602 S1lal.e 

" 13,607.--1 1,621 Core 25; r:r.portec:l r~c:ovcry 22. I t .  (10 trays) 



' 1.3,604,2-13,605.3 $1-lal.e, dal:k-,,gray, solxc green tint, s i l t y  arrd f i n e l y  
1 -  

t:o m e c 1 i . w  s 3nd.y i n  lower(?) park  , not  l i . t r~y,  1-lard, 

! 
3 I brr i t t - le ,  01)sc:ure bec1d:i rlg, some coal.,y p l a n t  f rng-  

mcnts as ebovc ;  I .owtlr  3 in. i.s darlc-ol.ive--gray 

fi.ne- i :o  nc.d:i.uni--grit.i.~12~1 very s i . l t y  c layey l ln rc l  

sands tone wi t h  many dark--gray g r a i n s  and scJil-;e 

reddish-.bro:,lr:l g r a i r : ~  

13,605.3--l.3,606. I t  PLissttlg 

T r a y  3 (1.5 f t .  - f core, ru1)LJ.y 3.11 upper p a r t )  

t i l i t ,  o1.i ve--gray i n  small p a r t ,  i l o t  l i irry,  l i n r d ,  .I 
brittle, oli:;cure bccldi.ng, some c;:::bonnccou:-: frag- 

ment.$ ; si .1.t~ t o n e ,  ( t ;bout  7 i r i .  t l~i  ck $11 lower-  

midd le  part:)  , d a r k - g ~ - r ~ ,  some green t i n t ,  ve ry  

fine1.y t o  f i n e l y  5a!!dy in p a r t ,  cl.ayeg, dark-gray 

and rcc!:l i.sh-brox~n :;and g r a i n s  as :hove, not: lixy , 

h a r d ,  beddying obscu~ :c ,  few carbonaceous frngmen t:s 

rando:clqr or-i en t e d  

- .  I S!la.l.c, c;.t:ty;.-;;r;:\. ' ;e  ~ ; . ~ d . i ~ l ~ ~ - d a ~ - ! : : - ~ ; ~ : i j ~ ,  n o t  s i 1 . t ~  or: 



Tray 5 ( 0 .  7 ft:. -. -1- co-re,  x'ilbt~le) 

1 ,3 ,6 ] ,0 .~- -3 .~  ,61.1.5 S b o l r ,  2s above;  rnorc!"y o1i .v~-gray ,  inc1,udcs n f e w  1 
i 

frngl-xnt::; o f  b r j  ghl: carll. ( 3 1 4  i n .  t h i ck )  

Tray 6 ( 0 . 8  it. -- -1 c c r c ,  r u b b l c )  I 
I 
I 

1.3,G13-1.3,t;13+8 S h a l e ,  s:i;;;il:<r t:o r ;bovebutrr io: , t ly medi.um-darl:. t o  

I d a r k - g r a y ,  sozie bro.i;l:i.sh-gray mot t l i .ng  ("bleilcti- 
I 

ing") a round  plant: rl-agments; incl.uile..; so~!lc dark- , 

greetli"sll-gray nanl.:i.my h a r d  s i . l t s r o n e  w i t h  sca t -  i 
1 

tered t o  abundant carbonaceous f r a p c n t s  1 

i 
FKssi.11g 

(9  . 8 f t . -.- -I- co rc  , ::u!>l: 1.e) 
i 

Sha le ,  o l . : i ~ e - ~ r a y ~  riot s i l - t y  01: I:ir!>y, 11a?-d, b l - i t t l e , ;  
I 

l obs curc 1.1 edtiing, c a r b o n a c e o u s  Sragxen t:n r;nd vcry  

f e w  c o a l y  p l a n t  fi:n>:;nents ralldornly oricn1:ed; i n -  

c l u d e s  soi::? dark.--olive- grit^. n;;!d.iun~- t o  r:cjal-:;(!-- 

grai.ni\:l s i l . t y  cI.:::;c:j congl.c?r~~>ratic sancl:;tone w i t h  1 
! 

rcunr.Ii-li  p,i-ar~u1.e.- 3;-:d pebh 1.2s (r8ir,s~1.:: r~J>out: l/% 1 
I 



1.3,61.7,4-.13,61.8.2 S i l t s t o n e ,  dnrlc-greeni.:-lh-;;ray mott1.c.d w:i.tlz ol$.vc- 

g ray  sail scmc dark--grsy,  very f l ine ly  t o  f ine1.y 

f:ondy, very clayey,  r!:any dark-gray g r a i n s ,  sorr~e. 

r edd i sh - -b r  c,.cn FI-Z~IIS , not:  l.imy , h a r d ,  b e d d i n g  ob- 

c o d  f i 1 . 1 ~ ~ ;  i ~ l c l u d e s  suxe shale :IS above and some 

sanclstc~nr. c:jrrll.ar tc: il'oove; i.nc:l.udes 2 loose. 

rounded 1ji.bbl.es (3-314 in.) o f  g reen i sh-gray  hard  

t u f f  ( '!) corrt:air~ing rnmy w h i t e  angul.ar fcl.dsp:dr 

I grains itrld sn!al.l blzclc carbonaceous ( ?) frngcrcri t s  
I 

I I 13 ,61 .0 .2 - i3 ,GL9 .6  Miss ing 

13 / 13,6L9.6-13,6 20. I. C o n ~ l o n i e r  ate, dark-greclnlsh-grap, s ~ b r o u i l d e d  t o  
I 

I n  I rounded gr:~~l.uI.es n1-1.d pebb les  (maxi.mum I.c.ng-i:h ex- 
i 

15 / 
I cced:~ 2-1./4 i n . )  o f  n o s t l y  dark-gray t o  dark- 

greeni  sll-.gray ha~-t i  TGC~:, mcdiu ln  to very coarse 

sand ! - r i z~r ix ,  treit; c l ~ y  cy and s l . l ~ y ,  D ~ S C I I S ~  bcd- 
I 

I t ,  I 
! ding, :-l,-i corbonariior;.: fragment: ; ;  incl.uile:r, sollle 
I 

! "  i 

I ~ o ; i ( > l  c-- .-,' - ' -  - -  >-.c;t:j.c ' S Z ~ I ( ! S ~ O T ! E I ;  lo?; p o r o s i t y ?  

I 
;.I 

! : I , ? - 1  I.::.ssill,ci 
I 

-,, 1 
I ' j  -y :..,. 10 (oct,  f t - .  . .- (:<3J-C!, J ' L ~ : ~ L I ; ~ ) "  i.11 p ~ i l ~ ~ : )  

i 
! .?7;<c, ( ! :~ , !LF: - l : { ,c , ; ; ,> . ! l  ( : ~ : ~ ~ g ; ~ ~ ; ; . ~ : > : ~ : : ! - b : ~  ;~,~,;(l c ~ ~ t ; ~ ~ J o ~ ~ : c : r : ~ ~ i . ~ , ~ .  K*T) .~SI :QI~(? . ,  sil~iiIlar 
! 



1 

gran~1.1~3.~ aid pebble:; ( u p  t o  2 i n .  lorrg) of many I 

' 13,624-1 3,637 Core 26; rc?portecl recovery 6 f t .  (2 tr~ys) 

/, and g~:e;:~?,isl~-gr;ry t o  o.l.lve-gray sha le  rind snnd- 
I 

:' 

grecl..r~isl?--~;-rny, a i ~ d  dr-rrk-gray , medi.um to coarsc 

s an?. m.i t:~rix wi th muc1-1 s il t an d, o:live-[;ray and w h i t  P 

T r a y  I (1..1 ft. -1- core, xubb1.y i n .  p a r t )  - 

I 

thy, sl:ight-.ly 1i.1:;~ i n  par:, obscure  br.cicii..ng, n o  

car11on:icc:otls fr;tg~n;?.nts , .:.ow po-~:c>s i t y ?  i I 

113 ,G%~-.1.3,~25.1 Congl osc.r,fe, o:Li.ve--gl':ty, s i lb ro~mded  t o  rounded 
I 

13 ' I 'Tray 2 (1. ft. f_ core, rubble) 
i 

1 4  I 1 1.3 ,C127-13,628 S h a l ? ,  dark-grccnis l l - .gray,  p a r t l y  s i l . t y  , not  l i m y  , 
i 
I 

IS--- I harcl ,  b l : i t t - l e ,  obscurc? bcclcling, sc;?ttcrcd poor ly  

I 
l6 I 0): i i i ~ i e d  c ~ . ~ - i - . ~ o ? : ~ c .  i ' r r ignl~nts  ; incl.ucies a t  

17 j b r-:i;'c ( ?) sc>i1;i-. dark-3rep.ni ::?-!-.,gray verb7 f i.ne1.y sandy  



1,3 ,637-13,63~.  5 s j.!.t:jt.onp aud sandc; ione;  s i l . t s t o n r ,  i~edium-dark-  

g r a y ,  very- fTini!l.y ~ ~ i i d ~  I solae darrl<.-[;,ray g r a i n s  , 

f e w  redi:j  s h - - > . ~ : m  g r a l  ns, I.ttrg, l-i;:~l-cl, medi.um 

I jeddzd( : / )  , :;(:attercd slup. J.1 carbon;-:cc>aus f~c l# l i ( l ' i~ t :~ ,  
! 
I 

inc lucles  ( 5  in. above  1):lr;c) a bccl ( ahou t  2 in. ! 
I 

tllic]:) oE nle?,:i urn-darl:-.,r,l:ay s i l . t y  n o n 1 i . q  hard I 

~ ] , ~ a ] . ~  w l  tr.!l ;hi.mdnnt. carbonsceozls frngmcnt::; all 

l>eddil lg ~;1::.1es ; sandsl:one ( l o w e r :  5 i.11 . ) , c)]-he- 

I 
I 

g r a y ,  f ;  ne- to mecii~~:,i-grained, f coarse graizs , 
i 
1 

sor:,e darl---grr~y gri;li.rs , Icw r e d d i  ~1-r -h row11 g1:2j  IS , 
i 

very si3.t.y, c l a y e y ,  I I C ) ~  l i m y ,  ha rd ,  v c l ~ ?  tl-li11 

l ~ ~ . d ~ l c d ,  fc!~: c.arbc):lnrc+i;us f r;:gnlc:nil:; ; incl .udcs s o m c  
I 
I 

o l i v e - - ~ l - = ~  s i l t y  s i ~ r i l c  and s t i t s t u n e ;  1 . 0  8 p o r o s i t y , ?  

J.3,638. 5-13,639. 7 I-ii.ss$.ng 



1 13,639,  7-131661 C(>ligJ u ~ ~ t d r a t c !  ~ l l d  s a ~ > d ~ t . ( ~ ~ e ,  i r l t ~ r b ~ d d c > d (  ?) ; con- 

P g l o ~ n c r a r c ,  olive-;:r:iy, s u l ~  roulzdctl t o  roundecl gran-- 
I 
I 

u l e s  a:-~d pel~l~:Le.r; ( u p  to .I i n  .) of  riinny l;:i.tids of I 
roc]<, rnfidium t o  ~~~~~se s i lnd  11:ivi~ w i t h  lnuch i 
si1.t ,3rrd cl  ay , ::axle w h i t e  C J . L ~ T  j,rl uppc-!r 3 in. , 

I 

carhoi~r?.ci..ou:; f r a g t ~ e n t s  , lot: p o r o s t t y  ( ?) ; sil~lcl-- 1 
I 

s t o n e ,  o l i ve -g r zy ,  f i n e l y  s p n i l t e d  moclerate-brown, 1 
i 

Ti TIP.- .to mc?cliuiu--,:r~irleii, s olnc coa r s e  gra.i.r\s , 1nen.y i 
i 

dark--gray to black gra-irzs, silty, I.-iwr;y t n  very 1 
I 

I f i l ~ r .  :ii! p a r t ,  1.171!: ~ ~ o r o ~ i t y ( ? ) ;  ~ . I I ~ : ~ . u ~ c ! s  a h c c 1  
1 i 

( a b o u ~  4 in. t.hicl<'?) of z:c!dium-c1arl;-,,gray I - very 

14 i i f-i.ne1.y s a n d y  1.i.11;y harc! si.1 ts tone wirh carbonncc-:ousl 

'4 /.3,642.4-13,0!:3. 1 C~nj~!.oc;ir;i;c, si::~-l? o r  t n  r?>o.re, one : l o i , ~ c  co??ble 1 I 



Sh21 e ,  merli um-da~:k.-gr:~y ,.. somc dark.-greenish-gray 

and ol . i .ve- .black,  s:i.Lty i .n p a r t ,  )lot: l l r r~y ,  flsrcl, 

hr:i.tt:l.e, bccldj-ng r l r ~ t :  a p p a r c i l t  , s c a t . t e r e d  c;lsbo- 

naccous :ragments an tl co:il. f i1.n;~ rradom.Ly o 1:ient e 

M i s s i n g  

(2.2 f t ,  -k -- core,  r u b h l y  in l a r g e  p a r t )  

Stlalc, ( ~ l i v e - g r a y ,  soLli2 dark-gl-ay,  brow11 I i.nt in 

p a r t ,  most ly  not: s i l t y  o r  l i m y ,  s m a l l  p a r t  in--  

c l u d e s  i r r e g u l a r  "g,:railzyt' I.in~y Inassel;, h a r d ,  

b r j  t., tl.c, no apparer? t bedding ,  f ili.rly cormon 

slickct-rsidcs , r:;iir'u unaceous f 1:aginents and very 

s i3a l l  coil1 f raginell ts soriler~~l~ at: n!c>re ~ b u l i d a ~ ~ ~  than 

i n  o v ~ r l y i n g  shale 

Missi.ng 

(1.5 f t .  core ,  1:ubbly i ,n  sniall    art) 

S i l t s  L o w ,  nlediwa-c!acl:-grijy, s 1.i. ght  green tint i r l  

p a r t ,  very  ij.ne1.y satidy in slllall p a r t ,  c l z y e y ,  

n o t  l i x y ,  1: 2 r d ,  ( i iscure  l -~cdd-ing,  f cv :.;l.iclceu- 

sidt.:.:.; , cc~~-hctr~ncc;,us frag,;~.?nl:s and fi : l m s  ~:a:ldoriily ! 

- >  1 .  .'.' 
, j , ,  Sha1.p ;Lrlcl r;fi,tcr:cj:-!;J, sirni:i.i;r Lo t r a y  3 ,  ~lla!.e Riii:;t:-- 

I 

I --' - 
I 

I I 



1.3,662. 1:-13,664.2 S;md:;~.orlc., mcd:ium-dal-li---gray, solfi~ ol ive . - -gray  t i . n t ,  

rnos tl)? f iiic-- t o  mec!iu?r~-y,rai.d, some medj.u~tl- to 

ve.ly CC);-~ J-s c grai:lcd (beds  ahoxt. 1. -i.n,-:3 in. thiclc) 

nea,r t o p  end nrLtldlr ,  roundetl grilnalcs and  sina1.l 

p e L h 1 . e ~  FaLri.y co~~x-l~on :i,11 coi-lrser p a ~ : t : s ,  1ratl1c.r. 

w i c l e  v;l.r? r ~ t i o l z  of g ra in  cal.ors, s i l .Ly ,  e l  ayey , 

l i ~ r l y  i.n coal-ser parvs  to sl.i.gllt1.y limy i n  re- 

tna indc r ,  f a i r l y  li:~ril,  m o s t l y  t t i i t r  bedded( ' / )  , 

possi.13 ly some c ~ : o s s  bcclding , few carbonaceous 

f i1.1~1~ aa:~c! f lragrncnt-s , one c o a l  f i l m  (1 116 i n .  ) 

w i t h  \:!;i t.e c31(;,iz.cl. !'vei.nsl! , low p o r o s i t y ?  

1 3 , 6 5 4 . 2 - 1 3 , 6 6 4 . 7  Sha le ,  n c d . i u m - c a r -  t u  dark-greenish;gr;ly, some 

brrlwn.i.sh-.gray mot tl:i-ng ("bleaching"?) nos t1.y I I 
a round  carbonaceous fragments , p a r t l y  s j.1 ty , n o t  I 

I 
I 

l l i r r r j ,  11:!rd, h r j  t t : !  i + ,  O ~ S C U T C  b e d d i n g ,  some carho- j 
I 



I 13,665.5-13,666,  h Sha l  c (d1r.r~ k inds)  ; $1) ~il-c, medium-.dark-.gray, s l i p l i t ,  

o l i v e - - g ~  ay tint, s i l t y ,  riot I-i.nly, hard, b l - i t t l . ~ : ,  

obscure hcddir"lg, fcw cad~n;~aceuu:: f r-agmcntu and 

p:!i;el--t].iiis c02l lcrlses ; sha le ,  darlc-gray , s l i g h L  I 

b ~ - o w  - t : i i i : ,  not. s:i!.t.y or limy, hard, t-)~:-ittle, ! 
I 

beddl i rg  lrii>i; c t i rc ,  so~r;ewhzt fi.ssi1.e o r  f l a k y  "con- 1 

I 
choidr:l." Cr:acture, s l i c k c n s i c l e s  corninon, sir13e 1 

i 
carbonr-.,ccous fragmell~:: and very small coal. f rag-  1 

mcnts  ; sl:ale, o l  ivc--gray to medi~lnr-gray and dark-- 1 

yel.l.o:;.l:;l:-,t: rown , c.l.ayey, fee "TI ont ing" s a n d  I 
1 

gra-ins ri.17 ;)art, ri(3t: limy, f a i . r l y  h a r d  mld b r i ~ ~ l e , '  I 

one pi.ccc 3.nclud2s a gray mot. t j .ec- l  concretion('?) 
1 

p r o b & l y  rrlore than ;I. in. I n n g ,  dark-gray rounded I 

center) rI1~undai~t  around the conc re t i on (? )  arid I 
I 
I 

mustrly scatt~rcd in r e m a i n d e r ,  poor1.y bcdded c l r  
\ 

i~onbedcicd,  iliariy s l -i r.kcns id(!..: , sonitl ca-r-l~orlilce~us 

fl :a~~:-t~x! t-s , f e1.9 w r y  t h i n  cc!a:L s trillgel-:; , ritsenbl.cs 



13,668.2-13 ,669 ShaLc,  o:l.ii~e--gray, : ; p o t t e d a r ~ d r n o t t l . e d m e d i t u u - , d a ~ k -  

g ray ,  cl.:~yc?y, r~otl :ij . lty o r  I.ilily, hi.,rd, b ~ : j . t t l e ,  

obs curt bcddi11.g o r  r~ot lbedded,  ~oo:; t1.y smootlz con- 

c h o i d  z l .  f r a c t u r e ,  110 carbona ceclus f i:ay;rnents ; in- 

cltlc?i+e :;o!::i< dark-gr: ,?y t o  bl.ncl-: c a r b o ~ ~ a c e o u s  s11al.e 
i 
I w i t 1 1  bl-iglic t o  d u l l  coal. s r r i n g e r s  and many coarse., 
I 

rou;~dc,d c lay(?)  g r ,~ i~ i . s  

13 ,669--13,680' 1.Lissir)~ or  riot r ecovered  

13,689-.1.3,705 Core 2 9 ;  rr!ported rccove-ry 19 f t .  ( 7  tr:ays;) i 
I 
I 

Tx.337 1 ( 0 . 4  i t .  - 4- - core ,  r1:btrl.e) 

, I 
13,686-1.3 ,G80. 4 Sl-ialc (tiir+:i.le k i n d s )  ; c h a l c ,  dus l~ j -yc l . l c :~ j . s I~ - -b ro ;~n  1-0, 

bro::::i.:<h-.grn~ c!.ny ey, s cz t . t c red  t:c v c : ~  ~:I3u?dnrll: 

1ip;lit-gr:xy f - inc  l.o coa r se  ang~xlar  t o  roundc.d c l a y  

guai~i:;  ( a l t : c r<h ,~ l  volcanic m a t e r i a l ? )  , rrar:c 

tnagi7ct:i t e  cry;: trals , sorv.c. pi.11-point I li l::y s p o t s  , 

fa i l :  to poor  6:iss.i.l e LO plr:ty bcddin;:, i ~ l r ~ i x l c l a r i . ~  1 



i n  t r a y  1, in w n i . c r  somc fal.1.s a p a r t  wj. t h  mudl 

splj.ntr1-y or nk>eclle-l.il;e s t r u c t u r e ,  son12 appears  

2 T r a y  I! (0,9 ft, .-t- cure , '  r -u1~b. l~)  

I 
to dni-l:--gr:;y ::l;looth c lay  grains , abundant  carbo- I 

r 

naceous mar:cr.i.al., many ver7 t h i n  c o a l  st rj.tlgers ; i ! 

13,682.7-1:1,683.6 611:3]e ( t l l r a e l z i n d s ) ;  shn l - c ,  s i m i l m - t o b r o w n  shale 

shale , 1.i.l ; l i t--olive-gray, sor;,c. dn1:k-ye1 I,owisl~-bro1.~1i, 
I 

cliiyey , s l i g h t l y  l.i.~ily, "f l .oi ; t iog" vary ij-ile 211d i 
I 

f i n e  (.!u:i~:i,z [;r:-l.ir:s, feel:;  soap^", t o  n moderi- i~e 



13,685.4-1.3,686.9 S h a l c  ( f o u r  I i i n d s ) ;  sha le ,  sjrnil.ar t o  brown sha le  

(trey I.) RI-ld clarl:-g~-q t'o b l a c k  ca~:l~oliriceou~j 

shr..le; sl: al.c, pii1.e-yd.l.owj :rll--b ruwl-1 t.o Ligl-it-.olAj ve 

gr;:y, cl.al:c;v, pill-poLnt l.i,ni-y spu l , s ,  ~ili lr~y "fl.oal.- 

i . 1 1 ~ ' ~  f i n e  t o  n?ediilr;i cluartz gsait-rs :i.n p a r t ,  trar:e 

of  l i l s ~ ~ l c t i  t c: c:rys ~a1.s  , s ulne fa.l.3.s apar ' i  in w atr::r 

L G  a ~:~otlei.;:t(. c x t c n t ,  ir:ar:y carbonac~.c-itls ~ T ~ ~ I I ~ C I I ~ S  

fci.7 c:~aly f~ r ; :~p , a~en t s  (l/8 i n .  ~ l l j . c l , ~ ) ;  m:iddle(?)  

p a r t  o f  colrc ha5 SfiiLa blacl-,  czrl.)tr~ln!;cous shalc!  

wj. th i n c I u ~ ? e ( l  ~10i l t10~: t fd  b~:c)w~~is l i - -g~: i~ iy  LO YCS.:~OW- 

:~.s~I-~xc>\JII  ::l~(.zle a r ~ d  n:l..;o ::omc slj.cl;c~nsj.cled bl.;lc:k 

sll;i!.i t~ t t l ;  orie 33: t.:jtj :~:;-i~:*iil~~. f:i l.l.jfig:i ~f 

coa r s e ly  crystall . i i ;c r:.:._:l.cl-ite as mucl! as l./li i n .  

tilt(-k ( f ault:t..cl?) 

lTi,686.9--1..3 ,6I(:C,. 1 i ,! issi .~?~ 

Tray 4 (3..1, f t  . 2 c o ~ : r : ,  rubl::lr:) 



f rap:?:l~i:s , beddi.ng m o s t l y  o t ~ s  cure ,  sotut? s11a:I.e in.- 

c l u d e s  c lay ;;i:;17'.n:: ~ i i r c i "  ].:$]: to ~ l l i 3 . 1 . ~  j . 1 ~  t r a y  ?., 

one t:l-!-i.:~ f r a c t  uri-: f i l1.i n g ( ? )  ol: l i~ l~ t : - -~~rc r .n / i s l~ -  

I 
1 113,685.1-13,68Y. 7 S h a l e  ( t w o  Icinds) ; s h a l e ,  darlc-yel.loxlish~-brown t o  

gray c:l.ay, many rar3dol:lly o r i en ted  c;lrbo:~nccoits 

f ~rr-l::t,.en ts ; sh:.il.ci, darlc-gs-,s.y t o  ljror~i:~isl-1--black, 

- ,I) ey . h a r d ,  hT : i t t . l e ,  few p j  n-polit~t .l:inly s p o t s ,  

scui:t-ci-ed to 3111.1nrlt-lnt c l a y  gra:i.ns (c?l.r:c.red vo1.- 

ci~lnic inatel-:i ;.,I.?) , 'Tn vat - t : r  fa1.l.s apir.rt :;l.r)wly arid 

v;ry l i~c r ) r l~p lc~ tc? i )~  ii'i'iv i:pi-L~itc:ry fra;;m:.~il.s, p o s r  

p l a t y  1,ecldiny: :i.n p a r t ,  il:afiy t h i n  (<l/S i n . )  coal 

I F  1:scs 

J{iy !, .i.;ii: 

( 3  . / I  5t. + CDI-e, ru5bl.e) 

Shr+:l.!::, r c ~ s t l g -  ..;iliGl:ir to l)ro:;.n shalt!  ahacre; some 

2 

3 

b r c ~ ~ ~ n i x h - ~ g ~ : a y ,  clayyey, very : ;I ightl .y 1.ri.rrr:y in p a r t ,  

fair1.y b r i t t - l . e ,  ir! wate r  f a 1  1.5 apa r t :  i n t o  s p l i n t e r y  
I 



. .- ................................. -. ................... . . .  .. . --- . 

Sl, a l e ,  dark--,gray t o  h l . ack ,  brc-wnish-gray i n  p a r t ,  

c l a y e y ,  Sew pfu-poit:t l i ~ n y  s p o t s ,  scatce-rcd to 

very  abundn.nt a n g u l a r  t o  subrouticl~:cl, c l a y  g ra i t l s  

( a 1ttiri:d -volc,an:ic n~at~e~:i..il.?) , f e w  f rag>.ilelzt.:; of 

fz.a;;i.:et~'is, c o a l  f i . 1 ~ : ~  and I.r.nses ( l ~ p  t o  l./G in. I 
tiii-ck) f nir1.y curnixon t o  abu~ldrnf  i n  d~ l r l rn r  c o l o r e d  I 

( 0 . 8  ft. .... 1,- c o r c ,  mc! s t l . y  rubble)  

Sh 21.2, mns't ly dr-)ric.-jiray to b l a c k  a.nd sinil.ar t o  

;thn-yir-.; F ~ I ~ I P  l),:cIv!nis}l.:P,ri?y l imy  s!lale i.ri 'il-~ " f l . oa~- .  

j.nG" s2nd grali~zs and  many carbonaceous f ragmrnts ;  

one b e d  ( 3  -i.n.) of  hard  blaclc v e q  holly coal. o r  

1)oliy sfialc wi. th scatterecl amber f r agmcn t s  

Pl.issiilp o r  no:: 1-cccvered 

7 13,705-,13,iO8 n r i  l.l.<.:.d , 1-io s ~ . ~ ~ ~ ~ ~ . e  I - 

i 
113,708-1.3,7':3 Co;.t 3 3 ;  rc+pg:-t.cd recc:veiSY 7.5 ft. (9 t lrays) 
I 

I 

I!> ; 7.' Y :l t j  . 3  i: . C G Y C )  

I 
.- I 

I 

.,, 
5. 8 

, , 
I 

8 ,  ' 



, 113,7011+13,709.3 S h a l e ,  i~cd iu r l -  t o  scdiuni-dark-gray gradi i ig  i n t o  a n d  / 

scat tc~.ecl  t o  f a i r l y  ntitcerous med.i.z~n-saild sized 
I 

I 
I 

ruu:~dc.c! r~nccntrica1l.y col.or-b m d e d  (dark- g r a y ,  1 
green,  y e l  .LPG,  a n d  zt .center rcd~l-iLs11--b rvtiln) 1 

I 
clayey- jisains: ( i~ l t c t - cd  vo1can:i.c. m a t e r i a l ? )  , a l s o  / 

incl r ldes  sc.:st:tcrcd a n g u l a r  c l e a r  and b l a c k  g l a s s y  

grains of c11~art:z and obsidian(?) arrd a f?\il nngu- 

l a r  fragr;?-.ncs ( u p  t 0 3 /4 in. n m ; i  m11171 d-i.men:;j.on) o 

darlr-gi:cen:i.sl~-gray s i l t y  ska:l.c! (largest fraginent I 

I i n c l  ll(ii1:: ;;)any cola:--banded parL1.y aiigul.&;: graii ls  1 
i 

s imilar  .to above),  b e d d i n g  obscure ,  sonic frcic- 
u 

cl ayey  s h a l e ,  I I ~  carl~onaceous fragments 

' 1  t u ~ r e s  aild i r r c g u l  a r  cracks(?) fi:Ll.ed t ~ i t h  g ray ish  

13,709.3-13,710.8 Plissi.nr, 

T r a y  2 ( 2 .  3 ft + + core, r u l ) l ~ l . y  in part:) 

1.3,710. 8-13, 71 3 . 1  S h a l c ,  sir ; :- i  l.ar to r?..llovc cxci.pt- ; some s11al.e i:; 

m o ~  t;.;-c! dark-grc.cr-l.i .*--grajr z-i~d g r a y  isl-l--red t o  ver 

1 
P U  - 1 d u ~ l < y - - ~ : ~ j ,  and aplicAars conglc71neratic, :;ol:,f: sflale 13 

and :; li :<l t.l.y s l. 1 L y , u p p e r  r:nd 111-l t1rll.e pi;l: t s ;ire 
1?1ori2 .-I.!-:;,: :II:G ( : f i ; : ~ , ~ i ~ s  id~ur ;~2 :>1 :~  c o l . o r - b i i ~ ! ~ ~ ~ ~ ~ l  
f;r;:< r,:, ( f i l l k c  LO c.c>:{?"se S211,(1 :i:;.zc?) r.?lsi(:li fi,(?S t1.y 
1 ST.:!; i } ; ~  rpddi.::il--t: rc ,k; r l  c.r?r: l-sr..; J i- l l ~ ~ \ : ~  .- Liny 
Cd.- L L  8 L. w . - , .  , t j  C : ~ ~ C ~ L - ~ J ~ ? ! I ~ ~ ! ~ ~  g1:2j:11:; $11 1 O i J e J m  p ~ J r 1 ;  ?.I'f> 

. . 
Ill(IS1. k;' ~:~l-lt--gr:i;)~ :,li.tll lighL'--,i;r:2>7 ]~,T?Y (:C:lLcl-S 



2 T I . ~ I ~  3 ( 2 . 2  f t . .  core) 

s--  / p a r t ,  n o t  I i i i iy ,  1ia-r-d, f a i r 1 . y  brittle, a l j ~ u ~ d a n t  

s&:-c~ua de i i  t o  rounded co1o:r-banded (darlc--gray wit 

l:igllt-p,ray lirily centers) grains sim:i.S.ar to above 

( a . l ~ : e r e d  vulc;ri-1i.c rnstcr*ial?) i n  uppe-r 1.1 i n .  on ly  

s or,:! angu:lnr c.1 c:nr rind b1 ack. gl:-!ssy g r a i n s  of 

11 suban  g u l a r  to roundt.!d s h a l e  f r a g n 1 i . n . ~ ~  (< 114 i l l . . )  

. * 
7.1; .~W.JEI-  E3 j.11.. , 110 tipparcnl: bedd i . l~g ,  soille ~ 1 . i  ck- 

si.tlcs mainly j ~ a  middle part, one long narrotJ brow 

pl ant  (? )  fragment in lower p a r t  

I[, ~~q .ly , ( 2 . 7  ft. core) 
1 
I " ! 1.3,716.4-1.3,719. I Sh:!le, s i r r i i l , r  t u  l ove r  2;irt of t r a y  3 ,  dominant ly  
I 

1'1 1 v7:irf; day' ,  !, - : ,r~e;?ish-~;I.L:>', n~.diurn--g~:ay,  and  sow? .  
I 

~ r r . y i  :;ll-~t: r(-:;<n, rlo co!.or-l::<ndc+d 3;:i:i n:; , s cn.tti<xed 

g:l.:;scj- [;ri...I;?~, of qil:.ij:t.z i ;nd obs . id  ial-,(?) , f e w  p in -  



:1.3, 71.3. 1.-1.3 ,;7%1. 4 Slla lc ,  ~ n c : ( l i u n ~ - - ~ m y  1:o d>?.i it -greenish-gray,  IIJUP t1.y 

s:il.tj/, sl:;it.t:c!:cd p i . t ~ - $ ~ ~ ) i . ~ : l t  l i ~ l i y  spot:; in u p p e r  

Z l ; i l f ,  sc6tt:cired t o  f a i . ~ ' l y  cuIi!~?rc,lus s11::rply anzo- 

la?: f::;l;-;r.rl:;t.s c f  glri:.;::)r c1r;s::tz ancl (~h:;?:dlan i ? )  

j.i~. upper 1.3 i.11~ ~I:;IC.E o f  : ; i x ~ j l z r  c!;li:rtz TP Sr)~*!er 

If i.n. ,  n,.?~ly s u h r o u ~ l J c d  fl-semcnt's cf clad:-green- 

:i.sh-gray :;11~1~ 6 ~ 1 : : ~  ;;I:RY ~ I l a J c  g i v i n g  a con+.- 

glom:!ri::.tj.c ri;jl,e,-,ranct?, coinc irrcgul .ar1.y curvcd 

1) l-<.>+!;ii,:,-g~;1) clayey s u i - f a c e s  a n d  x7rJ-;:y t h i r l  c?.ay 

I.e:ises ( ~ , , l . ~ l n  i: fill i11i;s ?) w i t 1 1  s?.:i i:l:cfi~id(:+~ and 

ca;.ci.tc? l ' i 1 3 ~  :In pzi-t , h a r d ,  h.1-i tt3.r i n .  l ilr-gcl 

p a r t ,  i,5s(:(rri:, ',,eddl.i::;, lollg zia:rr,ow c;:i.iio;l::i:CoLis 

i~:agm~.r i t>;  $:a-irly nul;lerous ill l ~ ! ~ t e r  3.5 in. aud 

absen: i n  ~ . e i ~ : ~ i n d e r  

1 3 , 7 2 1  - 4 - - 1 3 , 7 2 1  .F) :*TissIng 

T r a y  6 I+i s s i. :I g 

I I . , :  Li; , , < , 1: ;\ 
' \  . '  . I 

I \ >  



Tray 8 ( 2  f t .  - + corc,  rubb le )  

13,727.5-13,729.5 S h a l e ,  uppe r  2 i n .  s i m i l a r  t o  above; s h a l e ,  inos t l y  

dark-grcentsh-gray,  some medium-gray ( s l i g h t  

yellow-brown t i n t )  , most ly  silty, n o t  liiily, few 

subrounded s h a l e  fragments , hard ,  b r i t t l e ,  obscure 

bedd ing ,  £ 7  s l i c k e n s  i d e s ,  ve ry  few carbonaceous 

f ragments  

13,729.5-13,730.3 Miss ing  

Tray 9 (1 .8  ft. - + c o r e ,  rubb le )  

13,730.3-13,732.1  Shale, s i m i l a r  t o  above,  t r a c e  of volcanic(?)  g lassy  

q u a r t z ,  more cong lomera t i c  appearance than  above, 

no carbonaceous f ragments  

13,732.1-13,733 Missing 

13,733-1.3,750 Core 31; r e p o r r e d  recovery  15 ft. (5  t r a y s )  



I 
1.3, 733-13 ,734.3  Shale ( u p p e r  and n~icld1.e pal-ts) , dark--greenish-gra 

~ . ) a r . t l y  s i l t y ,  - t l o t  l.imy, few cta1cit.e-f-::ill.ad Erac- 

i 
t ~ l r e s  , sonip sh::l c f"'ragments a s  above,  o b s c u r e  I 

" .  1 
becld-ilsp,, s.~licl.;eli~i.dcr; , f c w  c a r b o n a c e o ~ l s  i r a g - *  

I 

h i - o ~ i ~ ~  ish--gray $11 par t  ,. fi!ilny i n c l ~ : c I ~ c l  "I l o a t i n g "  
I 

a ~ l g u l a r  t o  roundcd s l ~ n l c  fragments (<I/:! in. l ( > i ~ g ) ,  

h a r d ,  b r i t t  l.?, f i s s i - le  t o  platly surfier:llat wavy I 

b c d d ~ d ,  ~nany c~:;-bo~~ac.ccru,? f ~:agments, f e w  c o a l  

I ye-Lluwj  $11--brown h r i  t t l c  colr c l zo ida l ly - f rac tu r i l lg  , 

cli?j7stcne (a !> i ju~  in, t h i c k ? )  wli~:l-~ ::(.,me carl,c)-. 1 I 

li<>cc.ous .f ra:;;.xilts, a l s o  i r ~ c l u d e s  ( l )  a bed (1-1.14 1 
i.1-I. ) o f  o l ive -gray  mcdiuiii- t o  coarse-grained I 

I 

s l l L y  con[:l o: : ie ra t ic  s a i ~ d s  Lone w T t h  rounded gl+an-- / 

u l e s  and pebb les  (up t o  about  1 I n ,  long)  o f  i ! 

i 
q u a r t z ,  hard dark-brol;rni.sh-gray si.1.t~ t u n e ,  dark- / 

gray  chei-t(?) , b t : sa l t ( ' ! ) ,  a n d  otl-LEI- kard rock (re-' 

i I 
:,: i r , J I-ay 2 (7 .  f t : .  -- 4- - core:: - r ~ i l ) b l e )  I 



I 
1 13,736-13,738 Shale,  dnrlc-i;rpc?nisll-gr;ly, o l tve -gray  in sma l l  p n r t ,  

I 
j :;-i l t y  , not: Tirl~y many :<ubz.otn~dc.d t o  i ingular sha.le 

fragmei~ts  ( u ; ~  t o  1 I n .  l o n g ) ,  vel-7 few ciil(:it:e- 

I 
5 .  I few crrbon ~.i:clous f r~ ?;~cr-llrs , one L:oal Erag~nent 

i 
s 13,738--13,730 M.s..:ing 

I 
I 

I I T r a y  3 (2,8 f t .  cuic) 
I 
I 

E 1 1.3,739-I.:], 739.5 Shale ,  darlc---greenish--gr.aq., s i l t y ,  rjl.<.g11 t:ly lilny t o  
I 

i n -  1 
l imy,  many sl-rale f r a g i ~ e n t s  as ahov2, f e w  rotit-tded 

c l a y s t o n e  fragmentt; (one  b e n t o n i t i c )  , very fcv: 

1.3 1 carbonaceous frag1::r-nts 

13,739.5--13,741.. 3 Si1.t-stcll:e, medium-r1a1:k-gray, 1iglit:--olive.-gu;i)~, and 
I 

dark-yel l  o;:ish-brown, l i m y ,  h a r d ,  scatte1:ed to 

vely zl.rw-~dznt s u b  s l i g t~ l a r  t o  ~:ounticd most  1.y l i m y  

nlt:erc.ci volcanic('!) g ra ins  (Tine sn~rd; ..;-j.zj.c) t h a t  

1 so~~.>+:\.:lar rt:sc-.n>ble n o l j . t e s ,  few angular s l l a l e  
I 

f rr;-.,cl, 2; , i c v  z:-;g1?l n r  gla5,sy grains of vulcan- I 
i .c(:/j (!I.; irt.z sncl c.!;s-idian(?) , o11.c bed!?) , £(:.I,J 



I / 13,741.. 3-13,741.8 Shale ,  dark-greenish-gray , h a r d ,  b r i t t l e ,  n o t  l imy ,  

many granu le - s ized  s u b a n g u l a r  s h a l e  Fragments i n  

lower  p a r t ,  ve ry  few s m a l l  a n g u l a r  gra ins  of 

v o l c a n i c ( ? )  q u a r t z ,  c a l c i t e - f i l l e d  f1:acturcs i n  

p a r t ,  obscure  bedd ing ,  some s l i c k e n s i d e s ,  few 

carbonaceous f raglnents 

13,741.8-13,742 Miss ing 

Tray 4 .  2 .3  f t ,  + c o r e ,  rubb ly  i n  p a r t  

13,742-13,744.3 S h a l e ,  dark-greenish-gray t o  medium-gray , most ly  

s i l t y ,  ve ry  f e w  " f l o a t i n g "  s a n d  g r a i n s ,  f e w  small 

s h a l e  f ragments ,  t r a c e  o f  p i n - p o i n t  limy s p o t s ,  

h a r d ,  b r i t t l e ,  o b s c u r e  bedding,  s l i c k e n s i d e s ,  

f EW carhonaceous f ragments  

13,744.3-13,745 Miss ing  

Tray 5 ( 1 . 3  ft. + c o r e ,  rubb ly  i n  p a r t )  

13,745-13,746.3 S h a l e ,  most ly  c o n g l o m e r a t i c , l i t h o l o g i c a l l y  similar 

t o  above,  mott1e.d o l i v e - g r a y  i n  p a r t ,  abundant 

l8 I s u b a n g u l a r  t o  rounded dark-greenish-gray and dark 

gray (some brown) s h a l e  f ragments  (most ly  less 

t h a n  112 i n .  b u t  up t o  1-114 i n . ) ,  o b s c u r e  bedd in  

s l i c k e n s i d e s ,  couunon t o  abundant carbonaceous 

f ragments ,  few c o a l  f i l m s  ancl l e n s e s  abou t  1.116 

23 1 i n .  t h i c k ;  t r a y  i r i c ludes  one s m a l l  p i e c e  of l i g h t  

24 1 gray f ine -  t o  medium-grained very c layey  conglom- 

-. -- - L e r a t i c  s a n d s t o n e  - -- probably  - - - -- o u t  of - p l a c e  - . - * - 



I 13,74fj.3-13,750 M-j.ssing o r  i n c l u d e d  in t r ay  1 of core 32  
I 

2 1 1.3,750--13,773 Core  32;  rcpurted recc2very 25 it. ( 2  E t  . over re- 
I 
i 
I covcry) (9 t r ays )  

T r a y  1 (1 it. c o r i )  (ba-731 p a r t  o f  co1.c 31) 

Ska l c ,  :ros!.i.y congSo~erac- i .c ,  da1.l(.-gl:'c.eni.sl1-gr:1y t o  

111ed:i u~:,.-ds rk --gr;!y , rrms 1: 1 y s il t y  , nb1.1nda1i.l: srriall 

(< I/:! i n , )  Y u b a r ~ g ~ ~ l a r  Lo r o ~ m d e d  s h a l e  fragnicr.,ts , 

riot l.i.~:~y, h a r d ,  h r i . ~ r l c ,  obscure  thi .n(?)  bedd ing ,  

sotr~e s 8.j i : l i cns ide~  , nos t l y  a l ~ u n d a n t  carbonaccz)us 

f~rag~n?i-~i:s ,::nd papel:-thin coa l  f:ilmn part1.y o1:i.- 

entcd s t - .h igh  arlgli? t:u bedd ing  

(2. L rt:. c w - p )  

13,750--1.3,752. L Sllale, r , i r i s t l p  cong lc~rc l : a t i c ,  similr3.r t o  rd>ave, some 

cSus ti;-t:s of very Finc1.y crys ta:1.3.i.nc py riLe i n  

p a r t ,  1::1t l i m y ,  "f loat . ingl '  f i n e  L O  tnecli.unr sand  

g r a i n z  i r l  l o w e r  p a ~ : t ,  f e w  c n l  c i ~ e - f i l l e d  f cac- 

t u r e s ,  c . . ; : ~ L o n a c e o  f i l . ~  t u l d  very  s la i l l l  C C J L ~ ~  

Lens-,ex o r  fregnicilts: in basal p a l , t  

13,7(j%, 1 -13 ,752 .  8 F:I.ss<i-i;:. 

I :  13 (2.2 f::. - -I- COT(?, r.ub,$.Ly in :Lowor p a r t  

:I. 3 F '/ ~5 2 . :<A I. 3 , 7.5 .S ~ 1 ~ ~ 1 . e  s , i  :,1<.1,3,r L O  ::L!C-<C, IIIOSL~Y C : < > E ~ ; J . O S ~ I . C ~ ; ~ ~ ~ ~ , ( I  w . iLh  

;;h;:: ( :l ,. :4i:;.,:c~lCs IJI! LC) 1-1/2 I.n . :I.oug, si:;qt:te~cd 

t:cr I: :..,I:; caul, on;7 <:<,.-,LIF; %raf;~iteii ts , some 1:lcci.i lrrl\.-gI::iy 



13,'755--1.3,755.6 B i i ~ ~ j . 1 1 ~  

Tray  4 ( 2 . 6  ft. -I- C C ! ~ ~ ,  r u b b l y  in part) 

13,755. 6--13,753,;1 . S1l;-ilc, c.ongl.olaeratic, d2rl;-grccni.st~--~r:ly, somt;.. 
I 
I 

t ~ r o v i l i s l ~ - - g r n p  a:id mcdliiii~!-darlcv-gray, p" t1 .y  ~ : i l t : y ,  I 
I 

>bi~i?dali t  sill-jangtilnr t.c> r ~ u c d e d  grar;u:lc- and pcbble--  I 

I 
sized $1-laie L'ragm.r?i~tn,  one s h d e  col>?~l.<: (I in. I 

i 
I 

tihick and n3,i;re rhan 3 in. l ong)  near base ,  a h m -  1 
i 

i.11 one s h a l e  f x  ag;ll?rl~, very few p:in--point li .11~y 
I 

s p o t s  :j.cd " f l o a t i n g "  s a , ~ d  g r a i n s ,  ha rd ,  b r i t t l e ,  / 
I 
i 

c.bscure bcdtli .ng, sollie sl.ickensicler., , s ca t t e r ed  1 
I 
i 

t o  f ai. rl y all ui-tdant cau-bnrraceous f ragnents , fcw i 
! 

p a l ~ e r - t h i n  cmal f r agmn~z t s  ; appnrc!lc d i p  probnbl-y I 

i 
l e s s  tiian 10 degrees  

I I 

I 
15 - C:etazeous Sys tern 

Upper Cretaceous S e , r i f s  16 I 
1 I 

17 

I t ;  

Rocks of Carnpanian age 



13,758.4-13,761 Shale, medium-dark-gray , some t h i n  dark-gray 

s t r e a k s ,  s i l t y ,  s c a t t e r e d  " f l o a t i n g "  a n g u l a r  very 

f i n e  t o  f i n e  q u a r t z  g r a i n s  ( v o l c a n i c ? ) ,  abundant 

very f i n e l y  c r y s t a l l i n e  p y r i t e  most ly  d i s s e m i n a t e d  
I 

(few f r a c t u r e  f i l l i n g s )  i.n some sha le ,  s l i g h t l y  ! 
micaceous , n o t  limy, hard ,  b r i t t l e ,  o b s c u r e  

m a s s i v e ( ? )  b e d d i n g ,  some s l i c k e n s i d e s ,  "wavytt 

f r a c t u r e  g e n e r a l l y  p a r a l l e l  t o  w e l l  b o r e ;  

a f e w  l aminae  and t h i n  l e n s e s  o f  p a r t l y  limy s i l t ?  

s t o n e ;  few very s c a t t e r e d  ca rbon ized  f ragments  

13,761-13,761.2 Miss ing I 
Tray 6 (2.5 ft, 5 core, rubb ly  i n  p a r t )  

l 3  ( 13,761.2-13,763.7 S h a l e ,  s i m i l a r  t o  above,  uppermost p a r t  ( 4  i n . )  is  

most ly  medium-gray l imy s i l t s t o n e  with many c a l -  

c i t e - f i l l e d  f r a c t u r e s  (up  t o  118 i n .  t h i c k )  and 

t h i n  medium-dark-gray s h a l e  l e n s e s  and some s h a l e  

f r a g m e n t s ,  apparen t  d i p  n e a r  t o p  abou t  26 degrees  

13,763.7-13,764 Miss ing 

~ r &  7  ( 2 . 8  f t .  2 c o r e ,  mos t ly  rubb le )  

13,764-13,766.8 S h a l e ,  similar t o  above,  few f r a c t u r e s  n e a r  t o p  

f i l l e d  with p y r i t e  and calcite, s c a t t e r e d  s l i g h t -  

l y  l imy s p o t s ,  no d i s s e m i n a t e d  p y r i t e ,  few lami- 

n a e  and l e n s e s  (up t o  112 i n .  t h i c k )  o f  mediurn- 

gray s l i g h t l y  i i m y  silts t o n e  

( 2 . 3  ft. + c o r e ,  rubb ly  i n  p a r t )  
-- -.- - -  A 



/ turr-?::, I I ~  p y r i t e ,  fclq s i l . t s t : o n e  I rnn ina .~  as ahove, 

l fi v e r y  s l i g h t l . ) ,  liq- i.n p r i r t s ,  ha rd ,  brittle, ob- 

15.- 5 c~.?:-E: G:BSS~.VT.( Y )  b e c l d i n ~ ,  f cw cillc-i 1.c--fi l l e d  



T 1: Gy 3 ( 2 . 6  f t ,  ... 4- core,  rubb?y  in p a r t )  1 
I 

2 / 1.3,778.2-13,780. S ShiLc ,  si,mil.rir t:; tr;y I, feu cn1cl . i -c- , f i l led irac- 1 
I I 

turps  ;:rle~r rr_i' dill.e, t r a c e  oE pcl .ecypod(?)  f r a g -  

i 
~ x n t s ,  fa:.: s m r j l l  pyr - : i t ic  coa l  stril-tgi:rs (<1./16 rlrr. 1 I 

I 
tlii.c!cj in up;rt:lr ha l f  ! 

I 

r, I T r a y 4  ( 2 . 6  f t .  *. 4- .. (:ore, ru11bly ii) p n ~ r t )  i 

I I 

i 
7 :13,./83. 8-1.3,783.4 S i : a l c ,  s:i.t::ilar t o  aboy,rc, n o r  li-ny , f e w  pe lecgpot l ( ' ? )  / 

! 
I 

8 1 fragnicnt-s i.n l o w e r  par!:, no coa l  s L~:i.i)ger:s, ! I 
I 

I i 

I 
f r  1.3,781,--1 "I, 787 

I 
n o t  S i ~ , y ,  ! ~ z r c l ,  b r i t ~ l c ,  obscurc-! massiv?(?) bed-. 

I 

d i n g ,  son:r+ sli.cke11.rj.cle.- i n  l.o~<ci- p a r t ,  f c : ~  mediutn-: 
I 
I 

gray  sr i l ' ; s tc~~e s t r i n g e r s ,  tr-act of brownish-gray 1 

pclecypc,d(  ?) fragn:ciltx;,  fc~r pyr:i Lized pS.ant  (?)  
i 

frzgmcn.;:; ::, one pyrr:i.t-i.c c o a l  s t . l : i n ~ e r  (L/I.C i;-I ,) i i 

s , 2 ,  i t  I.c:d. fret:: u:.ij.s 

h:ot r e  cr-IY-c. ~:c.:l 

<:ore 3 4 :  rp;>cllrr:eci j:ec..:lycry 14 It. ( 6  tl:ny:j) 



T r r1.y 2 ( 2 . 4  iv. corc, rvLbTy t n  p a r t )  

13,763,3-13,7$1 ' 7  S h a l t ? ,  si11;ilsr to above,  few scatcercd pcl .ecypod(?)  

f rz~!mcn ts  i.n part :  , f ex c1.ustc.r~ of very f i n e  

grp-i-nc-rl p y r l i . ~ ~ . ! ,  fc\s~si.l.t.c:tcrrs s t r i n g e ~ s  si.m:ilar 

T r a y  3 (I,G ft:, -- C c.ol:c, mo~t!~.y rubb1.e) 

I 1.3,791..7--1.3,733.3 S l~ : l l . c ,  mediu~-di~r-l, :-graj-,  s i l t y ,  ~ 1 i l ; l l t l y  mlicaceous, I 
I .  i 

sane slic:I<t::;:si.dcs, ri:1.:cll f i n e l y  cl:ps'ialline. py r : i t c  

i.n p a r t ,  fell t h i n ,  ~2~l.l-s t o n e  s t r i r ~ , g e ~ : s  

1.3 , 7 9  3 .  3--13,75 4 )li.ssi.ng 

Tray 4 ( 1 . 7  f t .  -- t ccl?:~., mo:1;~3.y -~-~ihL.l.e) 

1.2, 79/+-,.1.3, 795. 7 : ; i - i z l ~ ,  sj.!;:jl;~;~ to n! ,o~rc,  t ~ r i c t d l c ( ? )  r,&lrlr h a s  shun*-, 

r:r:,:?Y 5 :I-.: i.:;;:ir.,c: -i.di..: I.::! rj-I l-.;i.:.'ic c].;j; ;is ah ovc and  

;,:,..<c: .,:;\.;. ;::-. ':;,) $:i r.;: ,, &.::.I:- - : j . : l c ~ ~ b ] . ~ ~ ~  :ji:.;:-:p~1~~1~::~C<>.(i 



I.. 1267 

3-14 r i r ; .  tlii.cI~) rlf o:livr:-~gi:a>l 1-ilrly s i 1 . t s t o n e  

(vc~l .c~,n: i i :  ash in p a r t ? )  , agps1:ent. d i p  (I . imjr  si.1.t- 

1 ' : 1 3 , 7 9 6 . 4 - - 1 3 , 7 9 7 . 3  S h a l e ,  ~ ; i m i , l a r +  to ;hove, :li.my i n  ~;rnnl.l. p a r t ,  fev 

I I 
11 sevzi-a:]. ,$tring;crs o f  silts~one, few srnall. pyrl.l:%- 

I 

1 
@I7 1 7k!: p i . : l n ~ (  7 )  f ~-zgr~:cl-l+-s, s o ~ i i ~  snla; i  h i - ~ \ ; ~ r n i s h - g r a y  

I 
I 

i 
13 ( p c . ~ L ~ ~ j 7 p ~ ~ ! ( ? )  flr;ignents, no s1ickenr;r idcs 1 
l 4  I 13,000-13,802 Mi.s::;lir-i:; or n o t  rcr.ouerec1 

i 
I ! ) - -  1 13,802-13,822 Core 35; repor-t.cd r e c ~ v e r y  20 ft. ( 8  t r z y s )  

i 
I 

2 

3 

4 

l 6  T r a y ] .  (2 f t ,  - -t core ,  rubh1.y i n  lowcr h a l f )  1 
1 I 

frai;turcs f i . l l e d  w i t h  l>-rnwa.islr.--gray a11.r1 whli t e  

I 
. caluc%:.e, some f i l : e ly  cry$ t.i?.l.:l.iile p y r i t e ,  marly I 

slickc:l;::daa, i.n~wer('?) p a r t  i n c l u d e s  a 1)i.d (aboui 1 

l 7  1,3,R02-13,804 / ' 

Sll:!lc, :rc.ijur!~-6;-1.;-1:-,-gray, s i : i . t j r ,  not I.?.li!y, s l i .g l ! t ly  1 
I 
I 

1;i.i CI::Z~CJUS , t:1:2cii of  ve ry  f i .ne  g r z i  1;c2 pyri , . tc (re-"- 1 
I 

pl.r%ci-~?c-l pl.i;;~t !'~rngil;cnt.:; ?) , lirird, b J-:i i. t:l.e, f a i r l y  1 
I 

"~:(,IJ:~I-~'' 5n uj:;,c:r h a l f ,  ol~:;cure rna:;!::i\~c(?) borlcli.ng,l 
I 



13,804-13 ,804 .5  

T r a y  2 

13,80ft,5-L3,807 

13,809-1.3,8d9, 5 

Tray 4 

Missi.ny: 

( 2 . 5  f t .  - -k corc, 1:~aartIy r u l ~ b l e )  

S1-la:i.c, s i [ n i l n y  to above, sl.ic1cens:idc:s and ca1.- 

cil:e-,Cfl.;j.~jd friict,ures , f e w  sma l l .  b~:'o'i.rnisl~--gr;iy 

pelcc;y;,od( ?) fragn;ctlt:; , t:l:ace of cal:honi z ~ d  

Fp:~ant( ?)  friiz!ilznttl; , a p p a r e n t  dip (tl;li~? s i  1 . t ~  t u l l e  

I .~I . ISC)  po>;sit>:l y 32 clrgrces 

( 2  f ~ : ,  - 1- core?, p a r t l y  r u b b l e )  

Sha.l.e, sirn:i.lar t o  above, :;otne tht11 l.en.;es of  si.1.t.-- 

s t o n e ,  few c:alcl i tc . -f i . l lcd fractl lrcs,  solr:c s l j .ck-  

~ 1 1 s l d e s  ,. I1~;:vY" nea r -ves t l ca l  f r a c t u r e s ,  t:race o f  

p z r t l y  pyr i f : ized  carboni zed  pl ar?t . (?)  f ' r ag r~ r .~?? :~  ; 

mtdc l lc (? )  ;,art incJ, .udcs ~iedium-clarlc-,.gray I.i.111y 

s i l t s  {:one a!ld shale wj ~h ninny b rotilnis:~-gray 

~ t : l e c y ~ > o d ( ? )  f ragncnt t ;  i n  p a r t  



I 
1 ,113j81.2-1.3,81[~ S h a l e ,  si.in:il n c  t u  above, xu41  very fine1.y c rys  t d - -  

2 

I 
J i.nc. p y r i t e  on c omc fracture s u r  f'zcec;, several .  

l.owcr p a r t ,  cme s h o r t  cubcy1ind1:-i(;al p y r i t i z c d  

/ fi:ag~l;cn L (1/5 i n .  d i i ~ m c t c ~ )  o f  a r i c e  br i~~. id l ( ' ? )  1 

in lower  pzr. t ,  slj.cb.c:nsi, des  as r=>o.ire 

I I T 1 : ~ l y 6  ( 1 . 8  f t .  -.-- -1 ~ o r c ,  r u h h l y  in p a r t )  

I '  1 .Z3,81.(+. 5-1.3,816,3 Sl -~ .a le ,  si.rr,lil.ilr t o  above,  11.0 p y r i t e ,  few peJ.ecypr/d 

( ?) _Trsp,i,ii:,.r:.ts (one  ci,str;te) 

I 
3 8 6 3 - 3 ,  Pi i s s ing  

1 4  T r a y  7 ( 1 . 3  f t ,  .+ c o r e ,  rul~blc) 

1 5 - ] . 3 , e 1 7 . - ~ 3 , 8 . a . 3  S ~ I ~ I ~ E ,  s i~!!l : .~r LO $ ~ o v c ? ,  1,imy 1i.11 l ~ w e r ( ? )  paxt,  

t r n c c s  0:: very snail p y r i t i . z e d  pl.czlt(?) frclgrnerzts 

and  1~(:,I,c.i:ypo(l( ?) ll:-;~~::~el~ts , one p iece  incl.udcs I 
one  rJ. :-i-;! roundci! l r a y , m c c t u  (r:1:d-i.um or c-oarse, 



i..- . . -  -.-... -. ...... - . .  - . . . . . .  - . -. .... -- .- ...........-.. 

! 

i 13,819. 5--%.3,821, 2. S:!,alc, si.m.L:l.ar to ;-~hovtt, no!.:. l i l q y ,  t r aces  o f  pa r t ly  

p)P~i. t i : ;crl  carl:ionj.zr:d pLant(?)  fra~;iuc::1-l.ts a n d  

I)cl..e.cyyo~('!) fi-agr!lcn.t::, f e w  slli,cl:.cr-~t;l.dc:: w i t h  

w h i  t:e cnlc.7. t.e, f e w  :;:;.its t u l l e  s ~r ingcr : ;  w i t h  ve ry  

f l n c .  rl.i.sst~t;~:ino.ted py r : i t c ,  t race  o f  5; : i l t - -1r i lLccl  

iqol-!:: L) ~-ll:::~,L~~s { ?) 

J4t  s s i. 11g 

S i l a l e ,  rr:nrlri~;r:v-dark--gray, s i l t y ,  poor  :;nn~pl.es 

S i  : l . t s fo~: lc ,  n :~ :d i t i i i~-dsr?~--gray ,  s l ight  brown tlnt, 

l.iil~y , 1-1 :I:CC:\ cavi i~r ,?  

Sh;j.le, as al)ovc? 

i '" 13,875-+3.3 889 S h a l e ,  1;c3!.ui!:-tiarl;.-yrz1: . 2 , s i 1 t . y  

I 
1 5  .... 1 . ' 1 1.3 8S9--1.3 ., 89 3 Car(? 3(: i-s;::,rte.d rt .co~c-.ry 9 ft-. ( 3  t r a y s )  

I 
i T 1.. 7 1 ' (2 f t ,  4 C O T C ,  p9,~tl.r. '1d)h l~)  

1 . f  / 1 3  , fie3...13,89 1 sl~;iJ c , 1~ir.0i um"-d:i~k.- y,r::y sf1 t y  , s 'l.:i g1.i t1.y n~Lc;.zceous , 
. i 
1 I-' 11ot :i.j.r-;);, one t:liir! ( I  i l l .  :I:) zoi~c: ;~I>OLIL 6 i l l ,  be- 

I 

I 

, , ,, , - .: . - *,c.,. . ! : . !-  t : f  ~ , r < > - l , . . i : : ~ - f c . .  nri.~:>.i.~>, :;c;,;~!l-:ll ~ 7 2 r y  t i - i i i ~  

c . : o . , ~ , j . -  I . .  ,. 4 i.L ri:::x:*(, :,! ,>,.:  > ,  i.:j-;2:;L-::c:; ;:]7cj ].el.::,[::.; 0 :  :?t],t-- .. 

! si7.r>,  l , ; - , , , r ;  ' I > : , ' : - . -  
* 5 <,, :-. r!lj:< <5.~ij:~! I ,Y~>II ,>~s~,v( ; (  ?) b 2d  (li LI ): 

s:i " .  . i  ..,\." , ,  l,:.p, 1."- 1:~~!:7:i c:;-11. i - i . i - . , ~ . . i : t ~ l : ~ ~  I t.raccs csf 
.A,(, .!-,: :-, . , > . % ,  :< 7 )  c!.;.,<; :.,:,.- ,. 

I 
,. , ;:ilJd > ; C : ~ ! ~ L C ? I ~ < ~ C ~  i j ! / l r : i ? i . ~  

P I :  . i, : : I  I1-I :>al:l:c., nr :p; ' .~:c~~t  d i p  lri'.ar 
. I ;i.,;.>;,,: , / ' : : ' i t .  :)I) (I.-.-: :-::, ,.; --'J.? &,F1-C:;::: 
.... ......... . . .  . . . . . .  . . - . . . . . . . .  -....... - ... - .- ....... 



( 3  ft.. -- - I  core,  parL1.y r u b b l e )  

pal.ccy ~ o d  ('!) fiir-l;.~;;:el~l.r-; j.11 p a s t ,  one cr-ushcd thi.0- 

shc! l e d  p ~ l . e c y p o l :  IL;:I~: r . o ~ ,  trace. o f  p ) l  ~ i t i c  

p la l i  t ( 7 )  f zap.ll,c.l~.is , apparer l t  d i p  ahou  t 20 degrees-.' 

(2 f l :  . - -5 co re ,  I + I I ? J ~ > ] . ~  in, lower h a l f )  I 
I 
I 

S h a l e ,  ni i ! : i lar  :o aliovc, r;onc browni:;l1--gr;iy L i n t  :in I ! 

f116 si!.t>, folie s t r i n g e r s ,  ~ i u c h  \rely f i n e i y  crys ial-I 1 
1i.nc di.sscmLna;:ed p y r i . t c  a b o u t  8 i n . - 9  i n .  helu:,~ 

t o p ,  few scattered p e l e c y p o d ( ? )  f r a g n ~ r t n t s  , f e;;r 
I 

srnsl.1 ( 3 1 8  :ill.) pc.-1.c-cypcd!-: ::bout 6 3n. he low f o p ,  I 
tr;,.cc: of  py ri ~ : i . z c d  p l a n t  j 7 )  f ragrne!lt:: in sma1.-I. 

; p a r t  
1 

: . > ' " ' ? I , ! ,  . . ; 1 '  " l i  - i l  . I  

I .  



9 T r a y  1. 

,lot I :i Lief , vlarl)p :;in:-il l. (;iZ>out 114  i n .  l o n g )  dark-- 

g r q r  shz~ le  I . e n ! < ~ s  i .n  rcorc s i . l . t y  p a r t s ,  s o n x  I 
j.~resul..ai: t.1;i.n ~ . i  l.ts tot;e :; t r . i . l~gcrs,  I~arcl, b r i t t l e ,  ! 

St~a.:l.c., ::lmi.lsr t-.o above, few s f l t s tonc t  s ~ r i n g c r s  

a ~ i d  s:i .I t:-f:i.l:l.crl bur-rows ( S )  , t race pyr:i i - izcd 
I 
I 

li~;llt-+oJ.i.vc--;-;1-,~iy t:o nllvc-grt. .y p a r  ~1.y  silt):  sh qle 

wit-11 dark-gi::;y spo::.s 2nd a t1li .n 1.c::-~:;e('!) of l i { : l r t  1 

ol:i.vc--g-r:c!y :I.jr:ry s i l t r y  ve;--r f i n e  gr-;:-inc:d ~ : : ~ ~ ~ r l s t o i i c  

x , r i t E l  scat: tiel-cd p y r i t e  g~'i:lns ; app::?ri-.nt clip 



3.4 ,O1.0-.1.4 ,026 Core 3F; r e p o r i c d  recovery 11 f t .  ( 4  t r a y s )  

'ilray 1 (0 .9  f t ,  curc) 

14 ,oI.~-..1.4,010, 9 Shal.c,  mccli.um-riark--g~:riy, s i l . t y ,  sl.ig11tl.y ~a:i.caccous, 

11oL ].:~.P:~J', f c w  tl11il; 1.ensee u f  ~ i l t : ; t ,<j l~~,  a l u n d a n t  

r:;osil.lf very smal.1 (.1./16 i.c. I: 114 i.11.) part1.y 

dj.stor!:pJ ].~:.~scr-; of dar-:-gray :;hale i n  1-- in .  zone 

n e a r  I.:,%,sc!, l i a r d ,  b~:.-lit~rl.e, m o s t l y  obsc11:-e b e d d i z ~ g ,  

very Fc\\l py  ~itri xed  p l a n t ( ? )  fl*agmnents l;, t-race OF- 

s i l t - - f i l . l e d  b u l - r t ~ w s ( ? ) ,  no p~" l . ccypod  fragmcntls, 

npp ar(>,nt: d i p  o u t  25 degrees-30 degrees 

T r a y  2 ( I  - 5  ri:, w ~ c )  

].lt ,03 2 .  7-1.4 ,014. 6 S l l a l . ~ ,  s i ~ 1 L l 2 1 -  to ;hove, scat:tcreci t o  ~ S i t ~ ~ d ~ l l ~ t  very 

~ 1 1 1 i ; l . l  da rk- -gray  shde D.t.,nsz.s , few ~ I I X ~ O W S  ( ?)  as 

above, few pcl.ecypod(?) f ~ ~ g m ~ ~ l t ~  fiear t o p ,  trace 

of p y ~ i - t i c  c;~d:crn-izt..d p l i ln t . (? )  F ~ A ~ ~ I I I c : I ~ . ~ : s ~  one i nonl.:i.l;!y os trac:od('?) in 1 owcr: piiri: , a p p a r e n t  d i  p ncu, ,  

b;!s;< ;!l;cut: 25 ci~~g1-c~e~-130 clc):-:rec..s 



14 ~ ) y j .  5- l l t ,017.  9 :;i-{:;.lc, si.rn:tl~r t o  al>o.vc, a b u n d a n t  very snla.11. dark- 

gray s h a l e  lenses i 1-1 par t ,  Few very  t-1i:i n sonre- 

1.4,Oi7.9--7.4 ,1!1X.% P.ii,s:;ir!g I 
'I.' ray  4 ( 1 . 6  ft:. ccr~tl) 

I 
! 
I 
! 

14,OlE.;.2-~-14,1)19.F? Shale,  sir?.il.ar to al>ovc,  1.ilr1y j.11 l.arge par:t,  I:I:~I~'J I 
s11al.e l.ez7:;es as ihovc ,  few ~ 1 l i 1 - I  1.eriscs and. beds  

o f  ruedi 1il!r-.gri:y l i l u y  silt:; tone , few p y r i t i z e d  

p l z ; l t (  ?) fragnlents , t race  of pe lecyyod(? )  f rag- 

m e n  Ls n e b n r  base, ajIi;;a;-c~-it dip a b o u t  30 dcgrees- 

1.4,03?. 8-1.4,0%6 

14 ,026 -14 ,039  

T r a y  1 

14 ,OT.ii.-J 4 ,038 

Core 3 9 ;  r e > v r t e d  I:C:C:OVL<I~ 1.3 E t .  ( 7  t r a y s )  

(2 f t .  corc) 
. . .  

S h a l e ,  :::.-:;!ii:r.i-darl~:-~;-ay, s i . l t y  , s1.j g h t l y  r!!l.r:iiceous , 

~ ~ y ~ j p  "L, ,-\, L <:,lfi~il J <:: ~ f [ ; - < , ; l - q "  :;I-, ;-j,.<! 1.c:1\5 pL7 > 11 :>$::d 
f- - 



'L'j .3~ 3 (2. 5 f ~ . .  -- -i, co re  r~~l:i::! y i.1; p a r t  

1 

7 

, 1.4 ,0213--1./+ ,O3(). 2 Shale, s:i".~n:i.l.ar t o  abu-ve, lenscs of s L l ~ s  t o n e  nlzd 

d a r k - g r a y  shrilc marc corninon i n  u p p e r  p a r t ,  

7 1 many vc:ry slna3.l. rno:; r1.y d i s t o r t  cd da~:.k--gray sil al.e 

I numcro:lo -cr~*ry sni:;ll. py r i . t l i .zed p l a n t  ( ?) f ragrucnt:~ , 

6 

l ense r ;  as above,  f e w  p y r i t i c  carbonizeil p l a n t ( ? )  

LLt,O:ji),2-1.4,032.7 S l ~ a l e ,  sii;!i.lar t o  ili)ove, w r y  few : : i l t s tonc?  :Lenses, 

10.-  , i Tray 4 (1,5 f t .  -1 corc,  rtbb1.y i.rl par i -)  - 

11 l r i  , 0 3 2 . 7 - 1 4 , 0 3 / ; .  2 S h a l e ,  sit:i;ilar t o  above,  few t h i n  lenscs  o f  s i l t -  
. . 

i 
l 3  1 gray pe!.er:ypod(?) f rzgrrien t.r: :;1.i: t o p  and very s c a t -  

I 

tered i l l  r~.:ma:i.ncle~:, t r a y  i l - ~ c l u d e s  one  1.uose piece 

( 1 1 4  in. t:lzi c:k) o f  medium-gray mediulx-grxi.llecl 

,qpp::rcn.il d i p  i ? ? ~ o u t  30 degrees-35 clr.grc:cs 

ndcacerlus silty cl+yey sor?ds<one (out:  o f  place?) , 

(2 f( : .  4. corc ,  ~::;bl?ly in ? arge   par^) 

I " / 1.4 , (;34.2-14,0 35 .  2 Siial(:  , i: is i l .ar  Lo 21) eve, i!:acy very : ; i rm l l  dark-eray 
I 

, 



. . .  -- - . .  -. - - .  - . -. ........... - . . . . . .  -,  . . . . . . . . . . .  * 

S h a l e ,  s i m i  lay. t u  al,~ovc, pr:nmi.ncnt nesr*--vert ical  

S . ~ I  1 s  cJn few core p i c c c s ,  ollc sl~.gl~lltll.:y 

;],i,p~y c l ~ : i ~ i p a ~ . \ c i  i'ossi.1 ( f t sh  ~ Y E ~ ~ I I Y : ? ~ L ?  ? )  neax  1n.iddle8, 
I 
I 

fej.a .~r;!t:ll. FYI-i t . i x c d  pl:.int: (? )  i~ng~.i , i l? l t :s  , few pc:Lecy- 
I 

~ 
, I-"'(!(?) fxaglnants  near l ~ o s c  

I 

(1.4 ft. + core: risbhl-y $ n  p a r t )  
I 

- I 

tlli.clc) sn~?;,t..whct d : i . s t o r l : ~ d  ~ C C I S  a n d  .I.enses of i 
1 
I 

set3i .un~-qr;<;  paj:t ly 1.ic:jr silts t o n c ,  r~aily very s~!~zS.l., 
1 

Lc::ses sf day-lc-gr-a.1~ si~r-:i.e in p a r t ,  t r x c s  of I 

~ ' y  ri . t i .z,d p!.r..nt ( s )  f ragtl:r-.rlt-s sncl p~ . l . ecypod(? )  

Lraj:,menc:::, a y p ~ r r $ i l t  d:L1-, :;hcut 30 d~:;;rc?cs-35 dilgxc<s 
1 

Shal.e., rn~ti'i. u::~i-clzirk-g-rafi s i l t y  , vc~ :~ '  f ~ . w ,  pe lecypur i  . I  I 

( '?) L I S E I . ~ : ~ I ~  1.5 i.11 SO;I:I. s zinples 

Core  / i O ;  I-epi:rt.cd recovl-rj:  8 f t .  (3  t r a y s )  

(1,S f t .  coy-t2) I 
i 

r:ot l %.;il>r, f i ? ~  ell?all I c.r-lc:es o f  si l . ~ s  t-one, sos~c I 
I 

I ! ,  , . . . .  J ll;.:; 



p a r t ,  few pyi :Lhe m:-1sscs nc2.r base 

7 1 t r a c e s  of  c ~ ? r b o n i z c d  p l i m t ( ? )  Fragments and pel ecYf 

4 '1.1~,~12.1--n.4,1.1:~.4 M:i.:;:;in:; i I 

i 
I p o d ( ? )  f~ak;~r~c~.i ts  i.n l-~i:::ts , very scni.tc?rcd p y r i t e ,  

5 

6 

5 1 apl)rir'erzt d i p  ~ b o u ' i  35 dep,l:ees 

'Il ray 3 (1.6 f i : . ' +  -- co~ :c ,  c ; ~ c : l i  ~ub l11 .e )  

l . /t ,  113. 4-,-14,1.3.5 Silal.c, s imi la r  to above, fw?r sinall  si.:l.i-:s tone. 1-cnses , 

bcClvw 1.4,190; all.owsd 25.-f t .  saniple. l a g  I 

I 

1 14,190-14,206 Core 41; r r p c r t c d  rertivcsry .I6 ft. (8 t r a y s )  
1 
I 
I 

1 7  ( T r a y  1. (:1..4 ft. - f co:re, rubb ly  :in pa r t ]  
! I 



! 
I i1.4,LL92-1.4,1Y/t S h a l t ,  s : i . m i l n - r  t i r  above, very s i l - t y ,  ts;sc.e of 

I 

qu;:rtz and f e l d s p a r ( ? )  , apparent: d i p  p o s s i b l y  25 I 
I 

10- i 14,194-14,195, 6 Si:!tsiozle, medri.tnn-.dark-g::q, cS.aye.y, ~;~icaceous,  

11 sligll.t.!y l-ir!;:, ir: u;i:;er p a r t :  to I r i r ! l ) r  i.11 l o w e l :  j jF :T t , '  

1!)21?y .yn:a:l.]. 3.el1:;es of  dark-gray  sh:>,le, !;r?rci, 1 
I 

b r i . t t l e . ,  cbsc.ure. bccl(!j.ng, same vr;-y fi.z-le ~:l::.~ttled I 
I 
I 

p y r i t e  and pyrj.t:i.zcc! p l a n t ( ? )  f r sk~ i~ : .n t s ,  110 

pelc.cypod TI: :ign;c~iLs 



(1.6 f ; .  core, partly - r . ~ ~ l ~ b J c )  

I 
8 clu:;t?l-s al;ci s tl-i 7 lgc . r~  of  v e r y  f i n e  g r a i n e d  py- 

I 

! 
9 ,  r i t c ,  na p e l e c y p o d  5::ngnents I I 

i 
l a - -  ; 14 , 2 ( j l .  6-1.4-, 20% Missir,:: 

, . 

(.I f t r ,  -i- -- core ,  mostl .y r u b b l e )  

I 
13 nrc-n ts , appar-e:i i: cl ip  prol-,i;l)a y abouL 30 degrees  

14,203-14 ,204  N.YS~I I  g 
I 

i 
Is--, y T , a y a  (1.6 i t .  - + corc, mnastly ruhbl.e) I 

I I 
Si . l ; s t onc ,  siiili.liir t o a b o v c ,  fri,is~:i;iil dark-gray I 

I I 
17  1 ~ 1 1 3 1 ~  ~ C ? ~ I S F . S ,  v e r y  fe.1.: sniall l.e~::;i-s 0;' l . i g h t - g ~ - n y  

1s I very lFi11e to f:i n c - g r a i n e d  sands  to i le ,  no pel.ec:ylsod 
! 

I 
.; , I s c r ~ n e  prc\bri:-j!y ir: lo7 .?~1-  l !al-t j I 

I 
I 

) J .  <. L ,  -; .. 
I 

Lj I 8 I/{, %$.>. 6-I.!}, 295 i l . , i i  -13s i 
! 



ceous,  nol: Iil::ji, Ilarti, b r i t t l e ,  c,bscux'c. bcddi.t-j!;, 

few vel-y [II;.:-L :Icns:t!s c l 1  f i n e l y  s a n d y  sil.ts t one ,  

sca'iI:e~:iicl pyrJ . te .  

(Cl. 8 ft. -- -1- coi-2,  p a r - ~ l y  i:ubble) I I 

pod(? )  fr2gn?r-r t:s 

!4i :;s iizg 

( 2  ft, .- 4- cr;rc, part,!.y ;ru?,Slc) 

, I  
S < l . L a t o r . ; s i i i i a r  t ,a d~ove,  few grtbcr~.isi;-[;~-ay .;il.tyl 

s i l z l e  I.;a:ri.r?:;c near 71i3dl2, very :I.i.i;ly in lower- 

m i d d l e  p~irt v J t h  oil(-: s n ~ l l .  ( 1 1 4  ?'IT.) mass of 
I 

(1.5 f t .  - -t c o r e ,  m~st!y ?:ul:Slc) 

> .  sil c7 i(jl;L:. , :-,.2ci.LLjx-.&), ;:-..$--.7 - > L  .-; -ATT , cl.::!;;~>; , sli gilt 1.y ~\ii.ca- 

, *  , ci.c-)ui , L' : :.;:,:! t 1- 11; I::?, -in u p p e r  p n r t : ,  Few g r ~ l j  ns of 

, L> , , > . , -.- 4 .  ., y~;.j.~c;.;:~;.~:(':) c l . ; : c . p - -  + . J c l L L . L ,  l i ; . i~ ,d ,  l~ r i f , i . l c ,  obsc~:re 

Si:dii:;!!;;,,: >,(::..I. ;::-I-(.,(.; ;:::;.jtc, fev: vz1:y s m a l . 1  pe.lecy- 



I 
I 1 I -  1 .  S i 1 . t ~ :  o::i9 s i m i l a r  t o  above? n o t  l j n q l ,  f e w  s ~ n a l l  

i r r egu l  ar 1tin:;c.s a f  t:~rudy, s i l t s  tcnle, no  pcSccypoc1 

f r ~ a g i i ! ~ ~ ~ t , s  , no :;l.icicens i de:; 


