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

T h i s  p r o j e c t  is  a .  d e t a i l e d  a n a l y s i s  of t h e  l i t h o l o g y ,  s t r a t i g r a p h y ,  
. . a .  

and s t r u c t u r e  of t h e  New Albany Group.  i n  I l l i n o i s  t o  d e t e r m i n e  t h o s e  c h a r a c t e r -  

i s t i c s  of l i t h o l o g y ,  t h i c k n e s s ,  r e g i o n a l  d i s t r i b u t i o n ,  v e r t i c a l  and l a t e r a l ,  

v a r i a b i l i t y ,  and d e f o r m a t i o n  t h a t  a r e  most r e l e v a n t  t o  t h e  o c c u r r e n c e  of 

hydrocarbons .  

T h i s  s t u d y  w i l l  r e s u l t  i n  t h e  p r e p a r a t i o n  of c r o s s  s e c t i o n s ,  f a c i e s  

maps, and g e o l o g i c  s t r u c t u r e  alaps  based  on s u b s u r f a c e  d a t a  a v a i l a b l e  i n  t h e  

I l l i n o i s  Survey f i l e s .  Previo 'us  work i n  I l l i n o i s  i s  b e i n g  r e - e v a l u a t e d  and . 

upda ted .  New d a t a  on t h e  p h y s i c a l ,  c h e m i c a l ,  and m i n e r a l o g i c  c h a r a c t e r i s t i c s  

of  t h e  New Albany w i l l  b e  d e r i v e d  f rom t h e  s t u d i e s  of new c o r e s  i n  I l l i n o i s  

and w i l l  b e  i n c o r p o r a t e d  i n t o , t h e  s t r a t i g r a p h i c  and s t r u c t u r a l  i n v e s t i g a t i o n s  

of e x i s t i n g  d a t a .  

Advise  DOE on D r i l l  S i t e s  and C o r i n g  . 

P r o g r e s s  

Negotiat i .0n.s  a r e  underway between a  d r i l l i n g  c o n t r a c t o r  ( R e c t o r  and 

S t o n e )  and DOE f o r  a  c o n t r a c t  t o  t a k e  a  DOE c o r e  a t  a  " g r a s s  r o o t s "  l a ca r io~ l  Ileal 

H i c k ' s  Dome i n  Hard in  County. P e r r ~ ~ i s s i o n  t o  d r i l l  h a s  been g i v e n  by t h e  

c o r p o r a t i o n  owning t h e  proposed s i t e .  T h i s  i s  o n e  of t h e  few l o c a t i o n s  i n  l l l i n o i s  

t h a t  a  mean ingfu l  c o r e  can  b e  t a k e n  w i t h o u t  f i r s t  p e n e t r a t i n g  s e v e r a l  hundred o r  

thousand f e e t  of younger  f o r m a t i o n s .  P l a n s  a r e  b e i n g  made t o  p r o c e s s  t h e  c o r e  

m a t e r i a l  r e c o v e r e d  i n  t h i s  d r i l l i n g .  

Problems 

The l a c k  of good c o r e  m a t e r i a l  from t h e  c e n t r a l  p a r t  of t h e  b a s i n  con- 

t i n u e s  t o  p o s e  a  problem f o r  o u r  work and w i l l  o n l y  b e  p a r t i a l l y  r e c t i f i e d  by  

the Hard in  County c o r e .  I t  is l i k ~ l y  t h g t  a c c u r a t e  r e a d i n g s  on p o t e n t i a l  g a s  con- 



t e n t  of t h e  s h a l e  w i l l  n o t  b.e ob ta ined  on t h e  Hardin County co re  due t o  shall'owness 

and d i s tu rbance ,  b u t  i t  i s  hoped t h a t  minera logic ,  pe t rogra@hic , .  and chemical 

s t u d i e s  w i l l  b e  meaningful.  We cont inue  t o  remain i n  con tac t  w i th  operat.ors 

who may b e . d r i l l i n g  t h e  deeper  p a r t s  of t h e  I l l i n o i s  Basin. . . .  

I 

New Albany Well Map and Tabula t ion  

Progrecc 

T h e ' l a s t  quadrant  of t h e  computer-produced maps showing l o c a t i o n s  of 

h o l e s  p e n e t r a t i n g  t h e  New Albany Sha le  i n  I l l i n o i s  has  been produced (.milestone9). 

A map.of t h e  e n t i r e  I l l i n o i s  po.rtion of t h e  I l l i n o i s  Basin i s  be ing  p l o t t e d  t o  a  

s c a l e  of 1:500,000. The o r i g i n a l  s c a l e s  s p e c i f i e d  by MERC were 1:1,000,000 
. ,  

(which i s  ' too sma l l  a s  i n d i v i d u a l  w e l l  s i t e s  cannot .be d i sc r imina ted )  and 1:250,000 

(which i s  need le s s ly  l a rge ) . "  Therefore  we propose tu submit f i n a l  copies  of t h e  

b a s i n  map a t  1: 500,000 f o r  t h e  w e l l  t abu la t ion .  

Well d a t a  on t h e s e  t a b u l a t e d  Devonian t e s t s  were co r r ec t ed  and updated 

du r ing  t h e  t a b u l a t i o n  p roces s  and now form a permanent p a r t  of t h e  Survey com- 

b p u t e r  f i l e s .  

S t r a t i g r a p h i c  Cross Sec t ions  

Progress  

A long c r o s s  s e c t i o n  extending from t h e  deep b a s i n  i n  Cr i t t enden  County, 

Kentucky, t o  wes t - cen t r a l  I l l i n o i s  has  been completed. This  c ros s  s e c t i o n  inc ludes  

t h e  b e s t  a v i l a b l e  geophys ica l  l ogs  complemented by sample s t u d i e s  f o r  a l l  w e l l s  

f o r  which samples a r e  a v i l a b l e ,  For purposes of i l l u s t r a t i o n ,  t h i s  s e c t i o n  w i l l  

probably b e  reduced t o  a  more i n t e r p r e t i v e ,  more compact, " v e r t i c a l  s l i c e "  type 

c r o s s  s ec t ion . ,  



Discuss ion  

The c r o s s  s e c t i o n  i s  t h e  b e s t  t o  d a t e  f o r  i l l u s t r a t i n g  d e t a i l s  of f a c i e s  

changes and age r e l a t i o n s h i p s  between t h e  wes t e rn  I l l i n o i s  s e c t i o n  and tlie deep 

b a s i n  s e c t i o n  of s o u t h e a s t e r n  I l l i n o i s .  

The c r o s s  s e c t i o n  c l e a r l y  demonstrates  t h a t  t h e  b a s e  of t h e  New Albany 

Sha l e  i s  o l d e r  i n  t h e  deep b a s i n  than  i n  marg ina l  a r e a s .  I n  f a c t ,  t h e  b a s e  of t h e  

New Albany i n  wes t e rn  I l l i n o i s  appears  approximately e q u i v a l e n t  i n  age  t o  t h e  b a s e  

of t h e  Grassy Creek Sha l e  i n  t h e  deep b a s i n .  

The c r o s s  s e c t i o n  a l s o  shows t h a t  b l ack  s h a l e  d e p o s i t i o n  began e a r l i e r  

and p e r s i s t e d  l a t e r  i n  t h e  deep b a s i n  t han  i n  marg ina l  a r e a s .  Only t h e  most 

prominent b l ack  s h a l e  ho r i zons  of t h e  deep b a s i n  can b e  t r a c e d  w i t h  much a s su rance  

i n t o  t h e  d i s t a n t  marg ina l  a r e a s ,  and i n  t h e  marg ina l  a r e a s ,  they  are much t h i n n e r  

and l e s s  prominent i n  t h e i r  geophys ica l  c h a r a c t e r i s t i c s .  The b a s e  of t h e  Hannibal- 

Saver ton  Sha l e  sequence i s  o l d e r  i n  wes t e rn  I l l i n o i s  t han  i n  t h e  deep b a s i n ,  where ' 

i t s  e q u i v a l e n t s  a r e  l a r g e l y  b l a c k  s h a l e  of t h e  upper  Grassy Creek. 

Isopach Maps 

P rog re s s  and Problems 

The t o t a l  t h i c k n e s s  map f o r  t h e  New Albany Group i s  n e a r l y  f i n i s h e d  

a l though  some problems remain,  p a r t i c u l a r l y  where d a t a  a r e  s p a r s e  o r  u n r e l i a b l e .  

A more g e n e r a l i z e d  scaled-down v e r s i o n  of t h e  New Albany t h i cknes s  map i s  inc luded  

w i t h  t h i s  r e p o r t  ( f i g .  1 ) .  F a c i e s  t r a n s i t i o n s  s t i l l  pose t h e  g r e a t e s t  problems 

i n  f i n a l i z i n g  t h i c k n e s s  v a l u e s  of s u b u n i t s ,  b u t  p rog re s s  i s  be ing  made toward 

r ea sonab l e  s o l u t i o n s .  Some of t h e  problems of basin-wide c o r r e l a t i o n  (w i th  Ind i ana  

and Kentucky) were d i s cus sed  b r i e f l y  i n  ou r  monthly r e p o r t  f o r  May. 
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Discussion 

Recognit ion of s t r a t i g r a p h i c  cu to f f s ;  pinchouts ,  and e r o s i o n a l  

boundar ies  i s  important  t o  t h e  i n t e r p r e t a t i o n  of t h e  New Albany t o t a l  th ickness  

map ( f i g .  1). The t h i c k e s t  New Albany d e p o s i t s  a r e  i n  t h e  Devonian depocenter 

i n  s o u t h e a s t e r n  I l l i n o i s .  The group t h i n s  ab rup t ly  ( a s  shown by o f f s e t s  i n  

t h i c k n e s s  contours )  a long  a  l i n e  of v e r t i c a l  c u t o f f .  This  cu tof f  r e p r e s e n t s  t h e  

westward t r a n s i t i o n  of t h e  Blocher Shale  (basa l  formation of t h e  New Albany Group) 

i n t o  t h e  upper p o r t i o n  of t h e  L ing le  Limestone. The l i n e  i s ,  of course,  only a  

convenient  method of r ep re sen t ing  a  t r a n s i t i o n  which a c t u a l l y  happens more gradual ly .  

The Chouteau Limestone, which gene ra l ly  o v e r l i e s  t h e  New Albany 

conformably, i s  absen t  i n  a  few sma l l  a r e a s  of sou theas t e rn  and e a s t - c e n t r a l  

I l l i n o i s .  These a r e a s  a r e  i n d i c a t e d  on t h e  map. I n  t h e  southern-most of t h e s e  

a r e a s ,  t h e  t o p  of t h e  b l ack  Grassy Creek Shale  i s  taken a s  t h e  top  of t h e  New 

Albany Group because i t  i s  not  p r a c t i c a l  t o  d i s t i n g u i s h  a very  t h i n  Hannibal 

S h a l e  from t h e  over ly ing  S p r i n g v i l l e  Shale  i n  t h e  absence of t h e  in t e rven ing  

Chouteau Limestone. 

Thickness contouring of t h e  New Albany i s  r e l a t i v e l y  s t r a igh t fo rward  i n  

a r e a s  where i t  i s  conformably o v e r l a i n  by t h e  Chouteau Limestone, b u t  becomes more 

dubious where t h e  Chouteau and upper New Albany have been eroded, Over a l a r g e  

a r e a  of wes t - cen t r a l  I l l i n o i s ,  t h e  New Albany i s  urlcunformably o v e r l a i n  by 

Valmeyeran (middle Mis s i s s ipp ian )  s t r a t a ,  mainly t h e  Bur l ing ton  Limestone o r  Fern 

Glen Formation, Although New Alhany th i cknesses  are somewhat ~ r r n t i r  i n  this area, 

a  ve ry  g e n e r a l  t h i ckness  contouring is  bo th  p r a c t i c a l  and meaningful.  On the  

n o r t h e r n  edge of i t s  occurrence i n  I l l i n o i s ,  t h e  New Albany i s  deeply eroded and 

o v e r l a i n  by Pennsylvanian s t r a t a  and i n  some a r e a s  by P l e i s t o c e n e  d r i f t .  I n  t h e s e  

a r e a s  d a t a  a r e  g e n e r a l l y  s p a r s e ,  of ques t ionab le  r e l i a b i l i t y ,  and th i cknesses  



a r e  e r r a t i c .  For t h e s e  reasons i t  does n o t  appear very  p r a c t i c a l  t o  contour 

t h i ckness  i n  t h e s e  areas. 

Workman and G i l l e t t e  (1956) i n t e r p r e t e d  t h e  gene ra l  t h i ckness  p a t t e r n  

of t h e  Kinderhookian s t r a t a  ( i n  which they included t h e  e n t i r e  New Albany) a s  

r ep re sen t ing  two b a s i n s ,  t h e  I l l i n o i s  Basin i n  t h e  s o u t h e a s t  and t h e  Pe tersburg  

Basin i n  wes t -cent ra l  I l l i n o i s ,  s epa ra t ed  by a  northeast-southwest  t r end ing  p o s i t i v e  

s t r u c t u r e  c a l l e d  t h e  Vandalia Arch. Noting t h e  f a c i e s  d i s t r i b u t i o n s  r e l a t i v e  t o  

t h i ckness ,   luff and Reinbold (1978) suggested t h a t  t h e  New Albany d e p o s i t s  may 

i n s t e a d  r ep re sen t  a  t h i c k  shallow-water s h e l f  s e c t i o n  ( i n  p l a c e  of t h e  Pe tersburg  

Basin) i n  wes t -cent ra l  I l l i n o i s ;  a  t h i n  b a s i n  s l o p e  s e c t i o n  i n  p l ace  of t h e  Vandal ia  

Arch; and a  t h i c k  deep b a s i n  s e c t i o n  i n  s o u t h e a s t e r n  I l l i n o i s .  
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Sample S tud ie s  

Progress  

One hundred and f i f t e e n  sample s e t s  have been examined s i n c e  March 

1978. De ta i l ed  .sample logs  of about 100 c r i t i c a l  w e l l s  have been completed. 

Geophysical l ogs  were used t o  a d j u s t  t h e  l i t h o l o g y  t o  t h e  geophysical  c h a r a c t e r i c s  

of the New Albany Shale.  Samples f o r  v i t r i n i t e  r e f l e c t a n c e ,  c l a y  mineralogy, and 
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chemical  a n a l y s i s  were c o l l e c t e d  from each w e l l  a t  each 100 f o o t  v e r t i c a l  i n t e r v a l .  

Samples were picked c a r e f u l l y  t o  avoid contamination. I n  a d d i t i o n ,  t h e  l i t h o l o g y  

of t h e  New Albany i n t e r v a l  was cha rac t e r i zed  along wi th  i t s  geophysical  charac- 

t e r i s t i c s  f o r  each we l l .  

Problems 

Sampling of some w e l l s  i s  imposs ib le  because of contamination of the  

samples w i t h  m a t e r i a l  caved from younger formations. Missing samples sometimes 

make sample s t u d i e s  imposs ib le  o r  incomplete.  General ly  t h i s  means moving on t o  

a w e l l  n o t  on. t h e  c r o s s  s e c t i o n  o r  a  w e l l  w i t h  l e s s  adequate  geoph.ysic.al l o g s  i n  

t h e  same a rea .  

Bios t r a t i g r a p h y  

Progress  

Samples irom nea r  t h e  top  of t h e  New Albany Shale  a t  ~ i c k ' s  Dome i n  

Hardin County have been g iven  t o  p a l e o n t o l o g i s t s  o£ t h e  I l l i n o i s  Survey t o  process  

f o r  Conodont specimens. I f  t h e s e  samples a r e  found product ive ,  good outcrop 

s e c t i o n s  and co res  may be sampled sys t ema t i ca l ly .  B i o s t r a t i g r a p h i c  c o n t r o l  could 

b e  ve ry  h e l p f u l  i n  determining age and f a c i e s  r e l a t i o n s h i p s  i n  t h e  s h a l e  sequence. 

Data Formats and Computer Maps 

Progrcfln 

The fo l lowing  r,evisions i n  t h e  formats  f o r  e n t e r i n g  ~ e v o h a n .  w e l l  d a t a  

on th i ckness  of u n i t s  have been made. 

Card 1 

co l .  3-5 County Code (co l .  5 i s  never  blank)  

Card- 2 

co l .  1-2 S t a t e  code 



co l .  3-'5 : County code 

co l .  6-10 County w e l l  number 

Move ,card  number t o  co l .  11-12 

co l .  13-15 Elank 

Move Elocher  Sha le  t o  co l .  16-24 

Move Hunton Mega-group t o  co l .  25-33 

Considerable  t e s t i n g  of t h e  r e l i a b i l i t y  of t h e  mapping program i n  t h e  

5-county t e s t  a r e a  i n  sou theas t e rn  I l l i n o i s  was conducted dur ing  t h i s  q u a r t e r .  

Most problems wi th  t h e  programs have been worked out .  

L inea r s  

P rog re s s  

A number of prominent l i n e a r  f e a t u r e s  i n  I l l i n o i s  i n  a r e a s  where t h e  

New Albany Group i s  i n  t h e  subsu r f ace  were re-examined i n  p r e p a r a t i o n  f o r  t h e  DOE 

Eas t e rn  Gas Shale  P r o j e c t  L inea r s  Workshop h e l d  i n  Morgantown on 6 June. J. A. 

Lineback of t h e  Survey s t a f f  made a  p r e s e n t a t i o n  of t h e  r e s u l t s  of t h e  l i n e a r  . , 

s tudy  a t  t h e  workshop. 

The upper midwest has  been r epea t ed ly  g l a c i a t e d  over  t h e  p a s t  two t o  

t h r e e  m i l l i o n  yea r s .  These g l a c i a l  even t s  have l e f t  a  complex cover of g l a c i a l  

d r i f t  over  t h e  p r e g l a c i a l  bedrock su r f ace .  The g l a c i a l  d e p o s i t s  tend t o  smooth 

o u t  and o b l i t e r a t e  bedrock topography and, i n  a d d i t i o n ,  t h e  g l a c i e r s  have l e f t  

t h e i r  own impr in t  on t h e  landscape.  Cons t ruc t iona l  and d e s t r u c t i o n a l  g l a c i a l  land- 

forms a r e  v i s i b l e  on space  and a i r  photographs of many a r e a s  of I l l i n o i s  u n d e r l a i n  

by t h e  New Albany Group. The g l a c i a l  landforms i n c l u d e  drumlins ,  e s k e r s ,  c r evas se  

f i l l i n g s ,  g l a c i a l  f l u t i n g ,  and former ice-wai led s t ream channels .  Some of t h e s e  

f e a t u r e s  cichib i t  remarkable  l i n e a r i t y  t h a t  can and has been m i s i n t e r p r e t e d  a s  t h e  

e f f e c t  of bedrock f a u l t s ,  j o i n t s ,  o r  o t h e r  l i n e a r  s t r u c t u r e s .  



Medium s c a l e  (10-100 km) l i n e a r  f e a t u r e s  a r e  very  pronounced i n  western 

I l l i n o i s .  The g l a c i a l  d r i f t  cover i n  t h i s  a r e a  v a r i e s  from l e s s  than  10 m t o  more 

than  80 m. The longes t  l i n e a r  i s  over  70 km i n  l e n g t h ,  1 t o  3 km wide, and up t o  

30 m deep'. T h i s  l i n e a r  c u t s  int .0  bedrock h ighs  i n  p l aces  and a l s o  c u t s  ac ros s  d r i f t  

f i l l e d  p r e g l a c i a l  bedrock v a l l e y s .  It and s i m i l a r ,  b u t  l e s s  pronouaced, l i n e a r  

dep res s ions  a r e  g l a c i a l  i n  o r i g i n ,  b u t  t h e  exac t  mechanism of t h e i r  formation i s  

n o t  known. Two main t h e o r i e s  have been proposed. one i s  t h a t  they r ep resen t  g l a c i a l  

f l u t i n g  o r  gouging a t  t h e  base of t h e  i c e  s h e e t  and t h e r e f o r e  p a r a l l e l  t h e  d i r e c t i o n  

of i c e  movement. The o t h e r  theory contends t h a t  t h e  l i n e a r s  were c u t  by s t reams 

f lowing i n  ice-walled c revasses  i n  a  s t agnan t  and mel t ing  g l a c i e r .  The l i n e a r i t y  

i s  i n h e r i t e d  from t h e  l i n e a r  c r evasse  system i n  t h e  i c e .  

Small s c a l e  l i n e a r  f e a t u r e s  ( 1  t o  10 km) have been i d e n t i f i e d  i n  a i r  

photos  taken over  wes tern  I l l i n o i s .  These l i n e a r  f e a t u r e s  have been i d e n t i f i e d  a s  

drumlins and r e l a t e d  landforms. Drumlins a r e  depos i t s  of g l a c i a l  d r i f t  t h a t  have 

been moulded i n t o  s t r eaml ined  shapes a s  they were over-ridden by g l a c i a l  i c e .  Their  

long  axes  p a r a l l e l  i c e  movement. 

Small s c a l e  ( 1  km) dra inage  p a t t e r n s  i n  t h e  a r e a  of g l a c i a l  f l u t i n g  and 

drumlins a l s o  show l i n e a r i t y .  However, t hese  f e a t u r e s  a r e  o r i e n t e d  a t  r i g h t  angles  

t o  t h e  major f e a t u r e s .  S ince  t h e  drumlinized and f l u t e d  d r i f t  r e p r e s e n t s  a  primary 

d e p o s i t i o n a l  s u r f a c e ,  d ra inage  i n c i p i e n t  on t h i s  s u r f a c e  w i l l  develop a  t r e l l i s  

p a t t e r n .  The major drainageways w i l l  p a r a l l e l  t h e  drumlins and l i n e a r  f l u t i n g ,  and 

the s m a l l  d ra inage  w i l l  f low a t  r i g h t  ang le s ,  d i r e c t l y  perpendicular  t o  t h e  l i n e a r  

s l o p e s  of t h e  f l u t e s  and drumlins.  

Those who s tudy  l i n e a r s  i n  g l a c i a t e d  t e r r a n e  must be  aware t h a t  con- 

s t r u c t i o n a l  and d e s t r u c t i o n a l  g l a c i a l  landforms can have pronounced l i n e a r i t y .  and 

can b e  mis - in t e rp re t ed  a s  p o s s i b l e  bedrock inf luenced  l i n e a r  p a t t e r n s .  
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Fig. 1. Total thickness of New Albany Shale Group. 



MINERALOGIC AND PETROGRAPHIC CHARACTERIZATION 

Introduction 

This pro jec t  is directed a t  characterizing i n  d e t a i l  the  mineralogic 

and petrographic proper t ies  of the  New Albany Shale i n  I l l i n o i s .  This includes 

t he  quant i ta t ive  and qua l i t a t i ve  characterization,  by op t i ca l  and X-ray techeiques, 

of t he  inorganic mineral consti tuents,  the  dispersed organic matter, and the f ab r i c  

of the shale. The da ta  generated w i l l  provide a fundamental basis fole regional 

and l o c a l  correla t ions  of geologic data, f o r  in te rpre ta t ion  of the sedimenta2ogy, 

deposit ional environment, diagenetic h i s t o q ,  and f o r  evaluation of hydrocarbon 

po ten t i a l s  based on the  degree of thermal maturation of organic matter i n  the New 

Albany Shale. 

Lithologic and Radiographic Characterization 

Progress 

During the  previous quarter,  a l l  available samples Prom the  041L 

(Henderson County, I l l i n o i s )  , 05IL (Edgar County, I l l i n o i s )  , 061L (TazeweJ.1 County, 

~ l l i n o i s ) ,  and 07TL (Fayette County, I l l i n o i s )  C W e S  were embedded i l l  opuny, 

slabbed, and radiographed. Thirty-one radiographs and s labs  from the 04TL cure 

have been characterized t o  date. P r in t s  a r e  now being made of a l l  remaining 

radiographs and no fu r the r  delays are anticipated.  

Microscopic Characterization - - .  

Progress 

Forty-seven th in  sect ions  were prepared from the 031L (White County, 

I l l i n o i s ) ,  04IL, and 061L cores during the l a s t  quarter. An addi t ional  15 th in  

sec t ions  of rotary d r i l l  cut t ings  from various w e l l s  i n  I l l i n o i s  were a lso prepared 
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and descr ibed .  Twenty-five t h i n  s e c t i o n s ,  a l l  from t h e  041L co re ,  have been 

desc r ibed  i n  d e t a i l .  C h a r a c t e r i z a t i o n  of t h e  remaining samples i s  be ing  postponed 

u n t i l  radi 'bgraphs a r e  avai.l.ahle. 

P r e p a r a t i o n  and examination of twelve scanning e l e c t r o n  microscopy 

samples was begun i n  May. Informat ion  on t h e  f a b r i c ,  mineralogy,  and m i c r o f o s s i l s  

i s  expected t o  r e s u l t  from t h i s  work. More d e t a i l s  of t h e  work w i l l  b e  r epo r t ed  

next  month. 

problems 

'Thin s e c t i o n  p r e p a r a t i o n  was delayed du r ing  t h e  prev ious  q u a r t e r  due 

t o  t h e  l a c k  o f - m a t e r i a l s  and p a r t s .  Our t h i n  s e c t i o n  machine r e q u i r e d  a  new 

g r ind ing  p l a t e ,  which was n o t  rece ived  u n t i l  mid-June. The machine is  now i n  

f u l l  o p e r a t i o n ,  and w e  expec t  t o  complete a l l  t h i n  s e c t i o n i n g  during '  Ju ly .  Charac- 

t e r i z a t i o n  of t h e  samples should b e  completed by l a t e  J u l y  o r  e a r l y  August. 

X-ray D i f f r a c t i o n  Mineralogy and Clay O r i e n t a t i o n  

Clay mineralogy, c l a y  o r i e n t a t i o n ,  and s i l t  mineralogy have been 

completed f o r  t h e  031L, 04IL, 05IL, 06IL, 07IL, and 09IL cores .  Updated computer 

p r i n t o u t s  of a l l  t h e  d a t a  on t h e s e  c o r e s  a r e  given i n  Tab le s  1 through 10. 

' In  a d d i t i o n ,  f o r t y  whole-rock samples i n  I l l i n o i s  have been run. Some 

of t h e s e  samples a r e  n o t a b l e  because k a o l i n i t e  was de t ec t ed .  K a o l i n i t e  is  u s u a l l y  

absen t  i n  t h e  samples of New Albany s h a l e s  we have s t u d i e d .  

V i t r i n i t e  Reflectance,  

P rog re s s  

V i t r i n i t e  r e f l e c t a n c e  a n a l y s i s  of t h e  041L and 061L c o r e s  was completed 

i n  A i l .  The r e s u l t s  are summarized i n  Tables  11 and 12 and F igu re s  1 and 2. 

These average  random r e f l e c t a n c e  v a l u e s  are c o n s i s t e n t  w i t h  t h e i r  p o s i t i o n  i n  t h e  



b a s i n  a s  they a r e  approximately t h e  same a s  t h e  v a l u e  obta ined  f o r  t h e  05IL core ,  

and they  a r e  lower than  va lues  measured i n  samples obta ined  from t h e  southern  

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

V i t r i n i t e  r e f l e c t a n c e  a n a l y s i s  of t h e  071L and 09IL (St .  C l a i r  County, 

I l l i n o i s . )  co re s  and twenty supplementary d r i l l  c u t t i n g  samples was completed i n  

May. The r e s u l t s  a r e  summarized i n  Table  1 3  and i n  F igures  3 and 4. The average 

random r e f l e c t a n c e  v a l u e  of t he  071L core  i s  approximately t h e  same a s  t h e  va lue  

f o r  t h e  021L (Ef.fingham County, I l l i n o i s )  co re  and i s  c o n s i s t e n t  w i t h  i t s  p o s i t i o n  

i n  t h e  bas in .  

The v i t r i n T t e  r e f l e c t a n c e  d a t a  f o r  t h e  20 supplementary d r i l l  c u t t i n g  

samples i n d i c a t e  an  i n c r e a s e  i n  v i t r i n i t e  r e f l e c t a n c e  toward t h e  s t r u c t u r a l l y  

deeper  p o r t i o n  of t h e  b a s i n  i n  sou theas t e rn  I l l i n o i s  ( f i g .  4).  The h i g h e s t  

r e f l e c t a n c e  v a l u e s  ob ta ined  t o  d a t e  were from d r i l l  c u t t i n g  samples i n  Wayne 

County. The va lues  ranged from 0.62 t o  0.70 and i n d i c a t e  t h e  h i g h e s t  degree  of 

thermal  m a t u r i t y  found thus  f a r .  Some incons i s t ency  i n  t h e  r e f l e c t a n c e  va lues  

from t h e  d r i l l  c u t t i n g  samples may b e  expected d e s p i t e  c a r e f u l l y  p ick ing  of t h e  

samples a s  i n  some cases  contaminat ion from s h a l e s  above may b e  v e r y  d i f f i c u l t  

t o  d e t e c t .  

Acid and heavy minera l  s e p a r a t i o n  has  been completed f o r  22 more 

supplementary d r i l l  c u t t i n g  samples and po l i sh ing  of t h e  samples i s  now i n  progress .  

Problems 

Problems wi th  t h e  sample mounting method used by t h e  I N I E X  c o a l  r e sea rch  

l a b o r a t o r y  i n  Liege,  Belgium, delayed t h e  p r e p a r a t i o n  of twenty-seven d r i l l  c u t t i n g  

samples and f o u r  06IL samples. For reasons s t i l l  undetermined, t h e  e t h y l  a c e t a t e  

used does not  completely d i s s o l v e  t h e  f i l t e r  paper on which t h e  samp'les have been 

sedimented. Because of t h i s  problem, t h e  samples have been mixed wi th  epoxy, 

mounted on blocks,  and pol i shed .  This  method, s i m i l a r  t o  one followed by Chevron 

O i l  F i e l d  Research Company, i s  s l i g h t l y  f a s t e r  than  our  o r i g i n a l  method. 



Papers 

R. M. Cluff and.M. L. Reinbold presented  a paper on t h e  l i t h o f a c i e s  

of t h e  New Albany Shale  a t  t h e  annual  meeting of t h e  North-Central Sec t ion  of 

t h e  Geological  Soc ie ty  of America, May 1-2, 1978, Ann Arbor. The a b s t r a c t ,  e n t i t l e d  

"Anoxic Conditions During New Albany Shale  Group (Devonian-Mississippian) 

Deposi t ion i n  t h e  I l l i n o i s  Basin", appeared i n  G.S.A. Abs t r ac t s  w i t h  Programs, 

v. 10 ,  no. 6 ,  p. 249. 

Three a b s t r a c t s  concerning d i f f e r e n t  a spec t s  of t h e  p r o j e c t  were 

prepared f o r  cons ide ra t ion  f o r  p r e s e n t a t i o n  a t  t h e  October 1978 annual  meeting 

of t h e  Geological  Soc ie ty  of America, Toronto. One a b s t r a c t ,  e n t i t l e d  "Organism- 

sediment Rel 'ationships i n  t h e  New Albany Shale  Group (Devonian-Mississippian) of 

I l l i n o i s " ,  has  been accepted f o r  p r e s e n t a t i o n  a t  t h e  "Foss i l s  and sha l e s "  symposium 

sponsored by t h e  Pa l eon to log ica l  'Society and Soc ie ty  of Economic P a l e o n t o 1 o g i s . t ~  

and Minera logis t s .  

The o t h e r  a b s t r a c t s ,  concerning our  r e sea rch  on v i t r i n i t e  r e f l e c t a n c e  

of t he  s h a l e s  and on some unusual  m i c r o f o s s i l s  i n  t h e  O l K Y  ( C h r i s t i a n  County, 

Kentucky) c o r e  a r e  s t i l l  under cons idera t ion .  

Copies af a l l  f o u r  a b s t r a c t s  a r e  appended t o  t h i s  r e p o r t .  



TABLE 1 - CLAY MINERALOGY AND ORGANIC CONTENT,.WHITE COUNTY, ILLINOIS, 

CORE SAMPLES. 

clays (parts/lO) 

SAMPLE O E P T ~ *  I L L  CHL E X P  L T A  
NUMBER X 

S 3 X S S ~ 8 S 8 t O I S 8 8 8 E 8 8 S 8 S X ~ ~ S X 1 3 O t X ~ 8 S 8 C ~ ~ S O S ~ 8 ~ ~ ~ X E E ~ 8 ~ 8  

83IL84Ll 4510 7,f l  1,U 2 ,0  9 ,6  
031LB9LI  4560 8 , R  I ,@ 1  4.5 
0 3 1 ~ 1 9 i i  4661 6 . 5  1,5 2,m 9 ,1  
6 3 I L 2 n L 2  4 6 7 5  9.5 1,s 5 , l  
0 3 I L 2 2 L 1  4695 8 ,s  1,9 1.0 3 , 3  
6 3 I L 2 4 L 1  4715 7 ,5  8,9 2 ,5  Z,4 
0 3 I L 2 6 L 2  4744 7 ,  R , 9  3 , B  2,5 

*Depth (to top of sample) below drilling reference 
at 385 feet above mean sea level. 

Column Headings: ITAT, = illite; CHL = chlorite; 
KAO = kaolinite; EXP = expandable mixed-structure 
'clays; COI = clay orientation index; 
LTA = organic content determined by weight loss 
during low-temperature ashing. 



TABLE 2 - CLAY MINERALOGY AND ORIENTATION, HENDERSON COUNTY, ILLINOIS, 

CORE SAMPLES. 

clays (parts/lO) 
DEPTH* I L L  CHL U A o  E X P  COI 

NUMBER 
K S K X 8 ~ 0 0 X t 8 ~ K 8 0 = O 0 D ~ X 8 K ~ O 6 X B 8 X E 8 S 0 K X f X K 8 8 ~ X 8 8 8 8 8 ~ 8 ~ 8 E 8 ~ B  

041L81C1 323.3 7,s 2,5 8,8 0,R 1,4 
04IL02C1 333.0 b e 0  2 O m @  1 ,s  la5 
a4ILa3Ci 343.4 5 , 5  ? , 5  @,0 ? 1,8 
a u ~ ~ s u c i  353.0 6,o ?,5 P e a  1,5 1,9  
04IL05Cl 363.3 5,5 2 ,  0,U 2,s 1,3 
04IL06Cl 373.2 5 , s  2,s , 2 , P  1,s 
041LPl7C1 383.4 5,0 2 ,  3 ,  3,0 lr2 
0UILQ8Cl 393.1 5 , @  ? , 5  , 2 ,s  1,s 
041L09Cl 403.5 5 , B  2,@ @,'a 3,m 1,3 
04IL10C1 413.4 b a O  3 , O  B,B  1 1,4 
04IL11C1 424.4 5 , 5  3,m B , M  1,s 1,2 
0UIL12C1 433.3 6.M 2,5 , 1 ,9  1,5 

' 04IL13C1 443.2 6 , @  2 ,s  , 1,s 1,5 
04IL14C1 453.0 6 , 5  ? , 5  P , @  1 2 , 5  
0UILl5Cl 463.2 5 , 5  2,s S , M  1,s la7 
04ILlbC1 473.0 5 , @  2,n  @ ,  3.M 1.3 
04IL17Ll 480.2 6,s 2 ,5  m.8 1,8 1,2 
04IL17CI 482.4 5 . 8  2 , s  4 3 , P  1,3 
tl41Ll8Cl 493.2 S , @  2,s B , B  ? , 5  l e i  
0UIL19Cl 503.2 b,5 2,m 8,8 1 1,l 
04IL19Ll 1 505.7 5 , 5  2,s M e  ? e n  1.6 
k14IL19L.l 9 505.7 n,A , 3 , 9  
04IL28C1 513.4 b,5  2,M , @  1,f 1,4 
'aUTLZlC1 523.2 6,s 2,Q 2 ,  2 , P  
04IL+?i?Cl 533.0 5 , 5  2,s 0,0 1,s 1,7 
014IL23C1 542.2 5 , H  2 , s  0,U 2,s l,9 
04ICEUC1 553.4 6,5 2 , 5  0,@ 1 1,3  
0UIL25Cl 563.2 b,5 2,5 0.0 1,5 1.4 
041L26C1 573.0 6 , @  2,s 1,5 1.2 
0UIL27L1 1 582.6 6 , 5  3 , 0  Bern a s  1,3 
04IL27L1 2 582.6 , 0 B e n  . 1,@ 
041L27C1 583.4 b,B 2 , 5  Be@ 1,5 1,3 
04IL28Cl 593.2 5 , s  2.5 u r n  0 l e i  

041L29L1 603.2 5 , s  2 ,  ,S  1,5 1.3 
0UIL29LI Z 603.2 5 , ~  1,5 @,@I 3,m * * * *  
04Ib29L1 3 603.2 7,5 2 , B  8 , B  ,S  * * * *  
@UILi!9c1 604.5 b,5 1,5 f l  % , m  * * * *  
841L3QICl 613.3 b e g  2,Cl 0,0 2 , @  * * * *  

*Depth (to top of cample) bclow drilling rafercncc n t  
772 feet above mean sea level. 

See Table 1 for column headings. 



TABLE 3 - CLAY MINERALOGY AND ORIENTATION, EDGAR COUNTY, ILLINOIS., 

CORE SAMPLES. 

clays (parts/lO) 
SAMPLE D E P T H *  I L L  CHL K A O  EXp COX 
NUMBER 

8 E L ~ L 3 ~ ~ 0 0 1 3 B ~ ~ E S ~ 8 S ~ 8 ~ ~ ~ 8 ~ ~ E ~ ~ ~ ~ O 3 f 8 ~ X t ~ ~ S ~ S 8 ~ E 8 U ~ E ~ ~ ~ ~ ~  

B S I L Q I ~ L I  655.9  4,5 2,5  ,5 2,s 1.7 
B S I L S l L 2  660.2 5 . 0  2,5 , 5  2 , B  1 ,7  
B S I L B I L 3  662.2 4 - U  2 ,5  3 ,s  1,s 

*Depth (to top of sample) below drilling reference at 
654 feet above mean sea level. 

Sea Tablc 1 for column headings. 



TABLE 4 - CLAY MINERALOGY AND ORIENTATION, TAZEIJELL COUNTY, ILLINOIS, 

CORE SAMPLES. 

clays (parts/lO) 
D E P T H *  I L L  CHL K ~ O  E X P  cnx 

*Depth (to top of sample) below drilling reference at 
641 feet above mean sea level. 

See Table 1-for column headings; 



TABLE 5 - CLAY MINERALOGY AND ORIENTATION, FAYETTE COUNTY, ILLINOIS (07IL), 

AND ST. CLAIR COUNTY, ILLINOIS (09IL), CORE SAMPLES. 

SAMPLE 
clays (partsllo) 

OEPTH * I L L  CHL E X P  C O I  

*Depth (to top of sample) below drilling reference 
at.525 feet ab'ove mean sea level for 071L core; 
474 feet above mean sea level for 0 9 1 ~  core. 

See Table 1 for column headings. 



TABLE 6  - WHCLE ROCK MIt;ERALOGY, WHITE COUNTY, I L L I N O I S ,  CORE SAMPLES. 

ORSERWEO P E A <  HEIGHTS (COUNTS/SEC) 
1111181111111111111111111111111881~11~11811111111~1811811818111811111111111111111111818I11I11I1811111181111111111111111111111~11 

SAMPLE DEPTH* MCA 01Z FLO U S P  PLG KSP/PLG CAL DOL CAL*OOL SIO+APA PVR M A R  PIReMAR MINERAL 
1111i~181111111188111111811888188~~1~~11881118111~1~81811811~1111111D111811181111111111I1I118III111111111111111118~1111I111181S8 

NUMBER 19,8 20,8 33.5 27.6 27.9 29.4 30.8 32.1 33,2 52.0 TWO THETA 
1 1 1 8 8 ~ 1 1 1 1 1 1 1 1 I 1 ~ 1 8 1 1 8 1 8 1 1 8 8 1 8 1 8 8 8 I 1 8 8 8 8 8 8 1 1 1 1 8 1 8 ~ 1 ~ 1 1 1 1 1 1 1 ~ 1 1 8 1 1 1 8 8 1 1 1 1 1 8 1 1 1 1 1 1 1 8 8 8 8 1 1 8 1 1 1 S 8 I I I 1 1 1 1 8 1 1 8 1 8 1 1 1 1 ~ 1 1 1 ~ 1 1 ~ 1 1 1 8 1 1 1 1 1 1  

BSILBILI 4480 3 5  66 1 s  e 3~ 0 / 1 0 a  305 u 0  34s 1 s  e 0  0  
0 3 I L 9 7 L l  4540 4'9 144 20 e 90  0/1Ra 12 4 8 5  2 19 4  5 17 62  
0 S I L L Z L l  4590 55 132 25 55 50  a l / 5 B  0  35 35 17 30 13  4  3 
0 3 I L ' I L l  4673 72  120 3  3  SP b 5  L 3 /  56 2  0 97 1  17 15 10  0  10 
0S IL20LS 4676 47 107 35 42 55 & a /  54 0  213 213 15 1  B 0  10 
031L23L1 4705 48 122 25 e 53 0 / l 0 0  15 93 108 10 3  7  5 4 2  
0 S I L 2 6 L l  4735 52  137 30 5e 45 5 2 /  47 38 135 165 10 16 0  16  

*Depth :to top of sample) below d r i l l i n g  reference a t  585 f e e t  above mean sea l e v e l .  

XCA = mica; QTZ = quartz; FZD = a l l  feldspars; KSP = pcatassiurr feldspar; PLG = plagioclase;  CAL = c a l c i t e ;  DOL = dolomite; 
S I D  6 !PA = s i d e r i t e  a n d h r  apat i t e ;  PYR = pyri te;  MPX = mamasite.  



TABLE 7  - UHOLZ ROCk HINEWICY. HZNIlERSON COLrN'KV, ILLINOIS CORE SAMPLES. 

OBSERVED P E A K  HEIGHTS (COU%TE/JECl 
1 1 1 1 1 1 1 a 1 1 ~ ~ ~ ~ ~ 8 ~ a a a 1 a a 1 a 1 1 ~ 1 8 1 m 1 1 1 a 1 1 1 1 1 1 1 ~ 8 1 1 1 1 1 ~ 1 8 I 1 ~ 1 ~ 1 1 S V ~ 1 1 1 1 1 1 1 8 1 8 1 1 1 1 1 1 1 1 1 a 1 1 1 8 1 1 1 1 1 1 1 1 1 1 1 8 1 a 1 1 m 1 8 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ~ J 1 1 1 1 0 1 1  

SAMPLE DEPTH* M C A  OTZ FLO KSD PLG KSP/QLG CAL DOL CAL+DOL SID+IPA P Y R  MAR PYR+MAR MINERAL 
a I ~ I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ a ~ a ~ ~ ~ ~ I I I I I S ~ I m a I 8 m ~ a I I I I a 8 I 8 I ~ I I I I I W ~ : ~ I ~ I m V a I 8 I I I ~ I I I I I I I I I a I I I ~ I I I I I I ~ I ~ I I I I I I . I I I 8 I I 8 I ~ ~ I I I I I I ~ I I ~ I I I ~ I I I ~ I ~ I I  

&UMBER 19.8 20.8 23.5 22.6 27.9 29.4 30.8 32.1 :3Sm2 92.8 TWO THETA 
1 1 a 1 1 1 m ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 1 ~ ~ 1 m m a 1 1 t ~ 1 ~ m 1 1 a a : 1 1 1 a 1 1 a 0 m a 1 1 1 ~ ~ a 1 ~ 1 : 1 m 1 ~ ~ 1 1 ~ 1 ~ 1 a 1 1 a 1 ~ 1 1 1 a 1 1 1 a a 1 ~ 1 1 1 ~ 1 1 1 1 1 1 1 1 1 1 1 ~ 1 1 a 1 1 1 1 m 1 ~ 1 1 1 1 1 m 1 1 1 1 1 1 a 8 8 1 1 8 1 a 1 8  

ea1~0tct 323 .3  65 12s 50 I I 0 100/' 0 0 ' 245 245 I? 12 0 12 
04IL0.2Cl 333.0 60 145 35 65 n l a e r  0 0 288 280 2 e tS 0 23 
0alL03[:1 343.4 60 11F 40 55 .0 LOB/' 0 0 360 360 I? 15 0 1 S 
0aIL04Cl 353.0 65 105 45 7 0 :8 lAB/ 0 0 23F 230 12 10 0 10 
04ILBScl 363 .3  55 120 4 5 55 A I@@/' 0 0 369 360 1 Z 2 0 0 20 
04IL06Cl 373 .2  60 120 5 5 7 9 :0 !ma/ I B 265 265 1 e 11 0 17 
~ ~ I L B I C I  38-3.4 70 100 65 3 s :A 1~0/ 0 0 225 22s 2 e 20 0 OQ 
041L08C1 393 .1  60 90 5 5 95 ~n lea/ 0 0 200 200 1 S! Z 0 0 20 
BQIL09Cl 403.5 60 100 50 5 5 a 0 0 160 160 I? 15 0 15 ' 

B ~ I L I B C I  413.4 70 110 50 55 B I08/ 0 0 135 ~ 3 5  i a 10 0 10 
04ILllCl 424.4 b0 105 50 10 .!An/ 0 A 165 16s 1. 2A 0 20 

78 04IL12Cl 433 .3  60 115 45 A LAO/ (d 0 165 165 12 25 0 2 5 
0QIL13Cl 443 .2  60 1t0 5 0 7 0 1R 106/ 0 0 15R L5R 1 e 0 0 0 
04ILlacl 453.0 65 105 50 70 10 l R 0 /  0 0 125 125 15 25 0 25 
041Ll5Cl 463 .2  45 165 26 rR 58/ 50 2 8 4 5 65 25 11 0 17 
0OIL16Cl 473 .0  75 175 35 50 10 l0Bl B 20 7 0 9R 25 15 0 15 
041LlTLl 480 .2  55 140 20 5 0 IR l00/' 0 0 b A 60 I? 15 0 1s 
0QILl1cl 482 .4  80 195 25 50 40 55/- U4 2 5 75 100 P 15 0 15 
~ Q I L ~ ~ C I  493 .2  60 190 as 50 45 s2/ u7 E S  4 B 6 5 Ze 1s .0 15 - 
041L19Cl 503 .2  88 190 35 50 45 52/' 07 20 45 65 e 0 0 0 
041L19Ll 505.7 55 120 20 4 0 3 51/' 48 0 3 6 36 .I r! 12 0 12 
041L20Cl 513 .4  75 160 20 7 0 ,R la@/ 0 2 0 50 7 0 1 Z 25 5 30 
041L2lCl 523 .2  80 135 25 5PI 58 S0/' 50 0 98 90 3e 11 0 17 
041L22Cl 5 3 3 . 0  75 140 25 50 SA 501 50 3 8 9 5 125 3P 40 0 40. 
O U I L ~ ~ C ~  542 .2  75 125' 30 50 sm s w  50 0 - 90 90 3 e 38 5 35 
041L24Cl 553 .4  75 145, 25 b0 55 5E/' U7 25 160 185 39 2f 5 30 
0aIL25Cl 563 .2  75 120' 3 0 58 50 5R/' 50 0 200 200 e 15 0 15 
B Q I L Z ~ C I  5 7 3 . 0  to 13s 2 0 u 0 40 s0/' 50 20 6s 8s 2? 3s 10 as 
041L27Ll 582 .6  55 82 2 5 35 23 60/ 39 29 350 3 7 9 1 e 15 0 15 
041LZlCl 583 .4  60 75 20 25 28 55/ 94 0 500 50B 15 25 0 25 
04IL28Cl 593 .2  70 95 20 25 1'5 bL/ 31 15 500 5 15 e 13 0 15 
~ 4 1 ~ 2 9 ~ 1  6 0 3 . 2  16 12s 1 A 18 10 100/ n 20 500 520 e 0 0 0 
041L29Cl 604 .5  20 11s 5 15 18 n 0 bn 50c? 560 5 55 0 5 5 
041L30Cl 6 1 3 . 3  20 40. 0 0 1 0 / .  0 5061 500 1000 e 10 0 18 

*Depth (to top of sanple) below drilling reference at 772 feet ab~ve meam sea level. 
MCA = mica; QTZ = quartz; FLD = a l l  feldspars; E P  = potassium feldspar; PLZ = plagioclase; CAL = calcite; DO1 = dolonite; SID 6 APA = siderite 
and/or apatite; PYR = pyrite; MA. = narcasite. 
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TABLE 9 - '&HOLE. ROCK MINERALOGY, TaZEWELL COUNTY, ILLINOIS. CORE SAXPLES:. 

-- 
O B S E R V E ~  P E A ~  HE:GHTS (COUNTS/SEC~ 

8 ~ a 8 a a a 8 ~ 8 8 8 ~ 8 ~ 8 ~ a 8 8 8 8 8 a s a a 8 a ~ ~ ~ ~ 1 8 ~ a a m 1 m 8 8 a a m a m a 8 ~ ~ a 8 ~ m 8 ~ 8 B ~ 8 ~ ~ ~ 8 ~ 8 ~ 8 ~ ~ ~ 8 ~ ~ 8 ~ 8 8 8 ~ 8 ~ 8 ~ 8 ~ 8 ~ 8 8 8 8 ~ ~ ~ 8 1 8 8 ~ a ~ ~ ~ 1 ~ 8 8 8 ~ ~ 8 ~ 1 8 8 8 8 a S ~ 8 8 8 8 8  

SAMPLE DEPTn* PCA OTZ FLO KSP PLG LSP/PLG CLL DOL CAL+OOL SIo+APL F v R  M A R  PIR+HAR NlNERAL 
8 ~ a 8 8 a 8 a a D 8 8 8 8 8 8 ~ 1 a 8 8 ~ 8 X 8 8 ~ 8 ~ 8 1 a 8 1 a ~ 8 8 ~ 1 a 8 ~ m ~ 1 8 8 ~ ~ ~ ~ 8 8 8 ~ ~ ~ 1 8 ~ S ~ ~ S m 8 8 ~ ~ ~ 8 ~ 8 8 ~ 8 ~ 8 8 8 ~ 8 ~ 8 8 X 8 ~ 8 ~ 8 ~ 8 8 8 ~ ~ 8 ~ 8 1 ~ ~ 8 ~ 8 8 a 8 8 ~ 8 ~ ~ 8 S ~ ~ ~ 8 8 8 8 8 ~ ~ ~  

NUMBER t9.8 20.8 23.5 27.L 27.9 29.4 30.8 32.1 33.2 52.0 TWO THETA 
a a 8 8 8 a a ~ 8 a 8 a ~ ~ ~ ~ 8 ~ 8 1 a 8 a 8 ~ ~ a 8 1 a 8 S ~ 8 8 a 1 8 8 a m 8 m 8 C 8 ~ 8 ~ ~ ~ ~ 8 ~ 8 8 8 ~ 8 8 ~ 8 ~ 8 ~ ~ ~ 8 ~ ~ 8 ~ 8 ~ ~ 8 ~ 8 8 8 8 I 8 8 8 8 ~ 8 ~ 8 8 8 ~ ~ ~ 8 ~ ~ 8 8 ~ ~ 8 I ~ ~ 8 8 8 8 ~ 8 8 ~ 8 D ~ 8 ~ 8 8 8 ~ 8 ~ 8 8 8  

06IL0UCl 933 .4  65 12s 35 s 5 n leu/ e 0 315 315 I n 0 0 0 
0bIL05Ct 943 .5  60 130 30 5 21 0 I F @ /  E 0 90 90 IT 0 0 0 
061L06Cl 9 5 4 . 0  55 lTB 28 65 0 10b/ 1 0 235 235 8 13 0 13 
06IL0TCl 962 .2  56 113 2 4 4 8 0 in@/ a 10 ' 110 120 14 13 0 13 
061L08tl 973 .4  70 100 30 sa B I B B /  Q R 117 117 15 15 0 15 
061L09Cl 984 .2  62 125 3 0 6.8 R ln0/ Q 15 120 135 15 S 0 S 
BIICIBCI 993 .1  65 11s 30 515 , A I R G /  0 13 la8 141 1s 5 a 5 
B61LllC1 1003.2 65 126 30 50  0 100/ 0 0 8 1 8 1 10 10 0 18 
06ILllLl 1005 .3  50 102 2 9 31 0 108/ 0 0 187 107 S 1 fl 0 10 
BbILlZCl 1014 .1  65 115 3 5 5 40 58/ q'! 20 8 3 183 20 15 0 1s 
B6ILl3Cl 1 0 2 4 . 1  6~ 105 30 68 0 100/ 8 0 126 126 10 10 0 18 
06IL13Ll 1025.5 60 95 25 5 A  0 100/ 4 S 82 8 2 10 5 B 5 
BbIL13LZ 1029 .1  70 103 3~ 5 U 6 In@/ 6 e 25 25 5 S 0 5 
061L14Ll 1032 .8  57 ' 80 30 5 9 B lb0/ B @ 180 1 8B 10 15 0 13 
BbIL14Cl 1034 .2  65 103 45 7 la R 100/ 3 0 9 1 Q 1 10 19 0 15 
861L15Cl 1044 .1  80 140 s 0 6 5 0 1001 a 0 125 125 20 22 0 2 E 
861L16Cl 1053 .2  70 105 6 9 B 1 d 0 137 131 13 15 0 15 

63  BbIL17Cl 1063 .2  a8 106 4 8 e lee/ a 0 196 190 15 2 0 0 20 
06ILl8Cl 1073.3 58  IIP, 46 8 a e 1001 a 0 63 63 15 b S 5 a0 
BbILl9Cl 1083.2 as iae 45 7a e lee/ a 0 45 Q S  1 s 20 T 27 
B6ILl9Ll 1085 .2  60 119 35 b 2 e 1 ~ 0 1  0 0 28 20 15 3 8 15 53 
06IL20Cl 1093 .4  51 12fl 30 5~ 3 e  621 37 1 S 20 35 1s 6 0 10 70 
BbIL21Ll 1101 .8  49 lU0 26 4 8  10@/ 0 7 2 15 B 7 15 4 5 20 6 5 
BbILi!lcl 1103 .1  56 125 2 5 4 id 4P 5Ut 45 'a 25 25 20 25 5 3A 
BbILP2Ll 1111 .4  7e 140 2 5 35 39 501 50 0 26 26 10 15 5 2 0 
061L22C 1 1113 .4  60 125 25 5'5 30 501 90 0 20 20 20 15 0 15 
06IL23Cl 1123.5 51 86 2 3 4a  G' 100, a G 50 50 15 25 5 3 0 
061L2UCl 1133.4 60 150 25 5 0 0 100, 0 25 165 190 1 fl 10 1 1 1  
06IL25Ll 1141 .1  65 155 26 45 0 1801 0 B 9 7 97 15 15 0 IS 
06IL25C1 1143.5 55 127 30 05 0 1001 01 15 63 18 1 5 30 0 30 
BbIL25L2 1145.7 25 75 8 15 652 3 4  17s 500 67s 1 e 4 0 5 a5 • 

*Depth ( t o  t o p  o f  sample) below d r i l l i n g  r e f e r e n c e  a t  641 k e t  above mean s e a  l e v e l .  

MCA = mica; QTZ = quartz;  FLU = a l l  f e l d s p a r s ;  ESP = potassium f e l 3 s ~ a c ;  2LG = p l a g i o c l a s e ;  CAL = c a l c i t e ;  DOL = d o l a r i t e ;  
SIE 6 APA = s i d e r i t e  and/or a p a t i t e ;  PYR = p y r i t e ;  W = marcas ice-  
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TABLE 1 1-VITRINITE' REFLECTANCE 
HENDERSON COUNTY, ILLTNOIS, CORE SAMPLES ( 0 4 I L )  

S a m p l e  Depth* Ro (%) S t d .  
Number ( f t )  # R e a d i n g s  A v e r a g e  D e v i a t i o n  

- -. -.. . --- 
* D e p t h  ( t o  f o p  of s c r a t i l r )  Ireluw J i ' i l l j n g  r c f c r o n o e  at-- - 

1 1 2  tt. a b o v e  mean sea l e v e l .  - - .  - .  

+ T h i n  v i t r a i n  b a n d .  

TABLE 12-VITRINITE REFLECTANCE, 
TAZEWELL COUNTY, ILLINOIS,  CORE SAMPLES ( 0 6 I L )  

S a m p l e  D e p t h *  Ro (%) S t d .  
Number . ( f r )  # R e a d i n g s  A v e r a g e  D e v i a t i o n  

C 

* D e p t h  ( t o  t o p  o f  s a m p l e )  b e l o w  d r i l l i n g  r e f e r e n c e  a t  
6 4 1  f t .  a b o v e  mean sea level .  

TABLE 13-VITRINITE REFLECTANCE, FAYETTE COUNTY, ILLINOIS,  CORE 
SUIPLEG ( 0 7 I L )  

S a m p l e  Depth* Ro (%) S t d .  
Number ( f t . )  /I R e a d i n g s  A v e r a g e  D e v i a t i o n  

. - 

" Depth below surface e levat ion of 525 f e e t  above mean sea 
leve l  . 



mean (O/O) 

F i g .  1. Mean-random v i t r i n i t e  r e f l e c t a n c e  of Henderson County,  I l l i n o i s ,  
c o r e  samples  ( 0 4 I L ) .  E r r o r  b a r s  corre.spond t o  f one  s t a n d a r d  
d e v i a t i o n .  Depths  a r e  below a r e f e r e n c e  l e v e i  of 772 feee 
above .mean s e a  l e v e l .  



Roil mean (%) 

Fig. 2. Mean-random vitrinite reflectance of Tazewell County, Illinois, 
core samples ( 0 6 I L ) .  Error bars correspond to t one standard 
deviation. Depths are below a reference leve'l of 641 feet 
above mean sea level. 



Roil  meon (%I 

Fig. 3. Mean-random vitrinlte reflectance of Fayerte County, Illinois, 
core samples (07IL). Error bars correspond to + one 
standard deviation. Depths are below a surfaceelevation of 
525 feet above mean sea level. 



. 

! 

r 

R."& . P .. * -s..=%' n ~ l ~  

Fig. 4, Mean-random vftrinite reflectance of 
supplementary 'well cutting samples. The 
nunibey, to the right of the d a s h  indicates  
the number of samples measured,. the nttanber to 
the left of the &lash the average reflectance 
of those samples. 
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geochemistry 

ORGANISM - SEDIMENT RELATIONSHIPS I N  THE NEW ALBANY S U E  GROUP 
(DEVONIAN-MISSISSIPPIAN) OF ILLINOIS. 

CLUFF, Robert M., I l l i n o i s  S t a t e  Geologica l  Survey,  Urbana, 
I l l i n o i s  61801 

The d i s t r i b u t i o n  of l i t h o f a c i e s  i n  t h e  New Albany Sha l e  Group of 
1 l l i n o i s . w a s  c o n t r o l l e d  by t h e  e f f e c t s  of wave energy ,  bottom 
tdpog-raphy, and bottom oxygenat ion on b e n t h i c  organisms.  A t r a n s e c t  
from t h e  margin t o  t h e  c e n t e r  o f . t h e  I l l i n o i s  Basin r e v e a l s  a  complete  
t r a n s i t i o n  from h igh  energy,  a e r o b i c ,  shal low-water  environments t o  
q u i e t ,  anae rob i c ,  deep-water environments.  

Shallow a.reas a t  t h e  margin. of t h e  b a s i n  a r e  c h a r a c t e r i z e d  by r ap id  
and complex f a c i e s  t r a n s i t i o n s  over  s h o r t  d i s t a n c e s .  Brachiopods,  
c r i n o i d s ,  t r i l o b i t e s ,  and o t h e r  c a l c i f i e d  mar ine  i n v e r t e b r a t e s  a r e  
abundant .  High energy,  ve ry  sha l low c o n d i t i o n s  a r e  recorded by t h i n  
o o l i t i c - s k e l e t a l  g r a i n s t o n e s  and packs tones .  B i o t u r b a t i o n  has  n o t  
de s t royed  primary sed imentary  s t r u c t u r e s  i n  t h e s e  f a c i e s .  Offshore ,  
l e s s  a g i t a t e d  a r e a s  a r e  r ep re sen t ed  by h i g h l y  b i o t u r b a t e  ca rbona t e  
wackestones,  a r g i l l a c e o u s  q u a r t z  s i i t s t o n e s ,  and greenish-gray  
mudstones. c a l c i f i e d  i n v e r t e b r a t e s  a r e  g e n e r a l l y  r a r e  i n  t h e s e  
f a c i e s ,  i n d i c a t i n g  dysae rob i c  c o n d i t i o n s .  Basinward, s l o p e  a r e a s  a r e  
c h a r a c t e r i z e d  by ,ol ive-gray t o  b l ack ,  weakly b i o t u r b a t e  s h a l e s  
commonly in te rbedded  w i th  t h i c k l y  lamina ted  b l a c k  s h a l e s .  T race  

geology 
archeologic 
coal 
economic 

education 
engineering 
environmental 
extraterrestrial 
general 
history o f  . 
marine 

mathematical 
Precambrian 
Quaternary 
structural 

geomorphology 

geoscicnce information 

hydrogeology 
minera~ogylcrystallograph~ 

paleontologylpaleobotany 

f o s s i l s ,  i nc lud ing  Zoophycos, ~ b n d r i t e s ,  and P l a n o l i  t e s ,  a r e  abundant  
, 

a long  t h e  ba se s  of t h e  o l i ve -g ray  beds.  I n  a r e a s  where t h e  anae rob i c1  
p c t ~ ~ ~ m e n t a l  

dysae rob i c  boundary i n t e r s e c t e d  t h e  bottom s l o p e ,  s l i g h t  f l u c t u a t i o n s  igneous 
of t h e  position of  t h e  boundary r e s u l t e d  i n  t h i n  i n t e rbedd ing  of metamorphic 
o l ive -g ray  and b l a c k  s h a l e s  and l a t e r a l l y  p e r s i s t e n t  i n t e r t i n g e r i n g  sedimeniology 
of t h e  two l i t h o l o g i e s .  F i n a l l y ,  i n  t h e  d e e p e s t  a r e a s  of  t h e  b a s i n ,  sedimenlary petrology 
anae rob i c  c o n d i t i o n s  p r e v a i l e d  d u r i n g  most of New Albany t ime,  and s!ratigraphy 

f i n e l y  lamina ted ,  und i s tu rbed ,  p e l a g i c  b l a c k  s h a l e s  were d e p o s i t e d .  tectonics 

volcanology 
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CLIIFP, Ro1)crt  F I . ,  a n d  I?I<l'NI3OI,D, Elark I,. , I l l i n o i s  S t a t e  ( ; e o l o g i c a l  
S u r v e y ,  U r b a n a ,  I l . .L ino i  s 6.1801 

D e t n i l c d  s t u c l y  o f  w e l l  l o g s  nntl o r  s e v e r a l  c o r e s  l r o ~ n  t l l c  N E W  A l b a n y  
S11al.c G r o u p  i n  the.  I l l i n o i s  12ns.i.n s u g g e s t s  a c o n s i s t e n t  p a t t e r n  o f  
s l l a l e  d c p o s i  t i o n  i n  a s t . rn l ;  i l;'i,i>rl a n n x  i~ i ,n .  T l i ~  F.i I . I I : : ~ ~  l : ~ ~ i ~ i , r ~ ~ t ~ l l  
l).iaclc s l i a l , e s  of thi .  I : r n s s y  Crcclc  a n d  R.Lncl,c~: SII.II.LS w~.!rie d e p o s l r e d  i n  
a n  ; ~ ~ i a e r o b i c  b n  t to111 c ! n v i r n 1 1 1 1 1 ~ , 1 1  .Ln wh.i.cli 11c1ith ic. i . n v c r t c b r a  t e s  w e r e  
11n; lble  t o  s u r v i v e .  T h c  i.ntc?rl,ctltlcci 1 .nminntcd  I)lnclc s l i ; ~ l . e s  a~icl  niudcr- 
n t c  l v  Lic?turb~~[:c.:tl  green i s l l - g r a y  ,sliiil PS oI: t l l i r  S1.1eetla11c1 Crcclc ! ~ l i a l r  
s 1 ~ ) ; g c s t  d e l ~ o s i t i o n  i n  a t r a n . s i t i o n ; l L  snaerc11,ic-to-dysnerol, i c z o n e .  
'1'11~: c s t c n s i v e l y  b i r 1 t u r I ) a t c d  g r a y  a n d  f ; r c e n  i s l l -g r?y  s l l a l e  o r  t l l e  
I l a n r ~ i h a l  a n d  S a v c r t o n  S I . ~ a l e s  l a c k  c a 1 c i . f : i e d  b c n t l l i c  i 1 1 v e r t c l ) r a  t e s  a n d  
wci-c  d c l ~ o s i r c i l  i l l  a c l y s a e r o l ~  i c  e ~ l v i r o n n i e n t .  I ~ i ~ n e s t o n c s  a b o v e .  b c l o w ,  
a n d  w j . t h i n  t h e  New A l b a n y  I:roup c o n t a i n  r i c h  i n v e r t e b r a t e  f a u ~ i a s  a n d  
w e r e  c l e l , o s i t e d  i n  a e r o 1 1 . i ~  e n v i r o ~ i i ~ l c n t s  

S t r n  t : i g r a l ) l ~ i c  c o r r c 1 a t : i o n s  s l . ~ g g e s t  t l i a  t 1. inicstoi ie ;  g r c c l i  i .sli-gray 
s l i ; i l e ,  a n d  bl.acl< s1ial .c  were c.lep.os i te t l  c o n t c ~ ~ ~ l , o r ; l n ~ o ~ ~ s . l y  clur.i.ng c e r t a i n  
i n t e r v a l s  a n d  t h a t  s e v c r : i l  f o r m a t i o n s  i n  tlie New A l h n n y  C:roup a r e ,  i n  
p a r t ,  l a t e r a l l y  e r l u i v a l c ~ l t :  F: ic i .cs .  A d c e p w a t c l :  s t r a t i f i e d  I ~ : I . . ; . ~ I I ,  i n  
w l ~ i c l i  l imes t o n e  w a s  d e p o s i t e d  i.11 s l l n l  l o w .  w e l l - o x y ~ c n n  t ~ r l  nrc2s ; 
~ r c e n i s l i - g r a y  mud was d c l ) o s i t e c l  . i n  d e e p e r .  p n n r l y  n x y p , r ~ i q t - e d  ; ~ r o a ;  
: I I I ( I  I?.lnck s h a l e  w a s  t l i ? l~os : i t cc l  i.n tlie cicel ,est  p o r t i o n s ,  i s  p r o p o s e d  a s  
;I ~i. ;?rlel f o r  NC\J  A.l.hnny rl~:>pnq-i,t: irrn. I ; l . u c t ~ ~ n  ti0113 i n  t l l c  l e v e l  i ~ f  L I I ~  
i ~nae ro l ) . i c / dysae ro l~ . i c  h<)i!nd;iry r ~ ? s ~ ~ l t ~ c . !  i n  t h e  expansion o r  c o ~ ~ t r n c c l o r ' ~  
o f  I>l;rck s h a l e  d e p o s i t i o n  a c r o s s  t h r  h n s i n .  T11.i.s model i r, r n m p g r c d  t o  
a s l ~ a l l o w  w a t e r  m o d e l  Tor  tlie o r i . g i n  o f  b l a c k  ~ l i a l c  d e p o s i t i o n  i n  t h e  
Illinois R a s i n .  

FJ Or;~l Cl l'ostcr I;l liitlicr ncccp ta l - r  l r 
. p r e f e r r e d  
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Spt.ab.cr QGSA Mc~iibcr OGSA Alc~nbcr 

0 '~on-n1c111 bcr 0 Ncin-~nc~iibcr 

I will be available to serve as a cocliair~~lan for a technical session on or conccrning '"l i l l l i ' l l tn 'o f~y  O r  
t r a t i g r a p l l y  
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PROBLEMATICAI, PIXCROFOSSILS FROM THE NEW ALBANY SHALE GROUP 
(DEVONIAN-MISSISSII'PIAN) I N  WESTERN KENTUCKY 

CLUFF, R .  M . ,  and  BAXTER, ' J .  W . ,  I l l i n o i s  S t a t e  G e o l o g i c a l  S u r v e y ,  
Urbana ,  I l l i n o i s  61801 

Well p r e s e r v e d  c a l c a r e o u s  m i c r o f o s s i l s  w e r e  found  i n  a  c o r e  s a m p l e  o f  
u p p e r  G r a s s y  C r e e k  S h a l e  i n  t h e  O r b i t  Gas t l  Ray C l a r k  wel l . ,  C h r i s t i a n  
County  , Kentucky.  The m i c r o  f o s s i l s  occr l r  w i t h  T a s m a n i  tes  atid c o n s i s t  
o f  two c o n c e n t r i c  p e r f o r a t e  s p h e r e s  c o n n e c t e d  by numerous t h i n  b a r s .  
The o u t e r  s p h e r e  r a n g e s  from 8 0  t o  160 p m  i n  d i a m e t e r  and  t h e  i n n e r  
s p h e r e ,  f rom 5 0  t o  8 0  'urn. Long (40-160 pm) , s l e n d e r  s p i n e s  p r o j e c t  
f rom t h e  o u t e r  s p h e r e  o f  a  few s p e c i m e n s .  The m i c r o f o s s i l s  a r e  f i l l e d  
w i t h  (and p r e s e r v e d  b y )  a  p o o r l y '  d e v e l o p e d ,  r a d i a l  f i b r o u s  c h a l c e d o n y  
cemen t .  S i m i l a r  b u t  p o o r l y  p r e s e r v e d  f e a t u r e s  h a v e  a l s o  b e e n  found i n  
w e l l  c u t t i n g s  f rom Whi t e  Coun ty ,  I l l i n o i s ,  and  i n  o u t c r o p  s a m p l e s  from 
w e s t - c e n t r a l  Kentucky.  The l o c a t i o n  o f  a l l  o f  t h e s e  o c c u r r e n c e s -  
w i t h i n  t h e  u p p e r  4 0  f e e t  o f  t h e  G r a s s y  C r e e k  S h a l e - s u g g e s t s  t h a t  
t h e s e  m i c r o f o s s i l s  may h a v e  b i o s t r a t i g r a p h i c  s i g n i f i c a n c e .  

Very s i m i l a r  m i c r o f o s s i l s  have  been  d e s c r i b e d  f rom Upper Devonian  
c a r b o n a t e s  i n  C e n t r a l  R u s s i a  and  p l a c e d  i n  t h e  ca l s i sp l i e r e  g e n u s  
R a d . i i n a .  I t  was s p e c u l a t e d  t h a t  t h e s e  m i c r o f o s s i l s  may b e  r e l a t e d  t o  

, d a s y c l a d a c e a n  a l g a e .  We c o n s i d e r  t h e s e  f o s s i l s ,  howeve r ,  t o  b e  q u i t e  
u n r e l a t e d  t o  . a n y  , o t h e r  known t y p e  o f  c a l c i s p h e r e  o r  c a l c a r e o u s  a l g a e .  
M o r p h o l o g i c a l l y ,  t h e y  a r e  most  s i m i l a r  t o  r a d i o l a r i a n s ,  a l t h o u g h  t h e y  
a r e  c a l c a r e o u s ,  s m a l l e r ,  and  more c o a r s e l y  s t r u c t u r e d  t h a n  t y p i c a l  
Devonian  r a d i o l a r i a  s u c h  a s  t h o s e  front t h e  C a b a l l o s  N o v a c u l i t e  o f  w e s t  
T e x a s .  

The o v e r a l l ~ s t r u c t u r e  o f  t h e s e  m i c r o f o s s i l s  s u g g e s t s  t h a t  t h e y  a r e  
protozuallsl. Tlley rrlay r e p r r s e l l l :  ali u ~ i u s u a l  e a r l y  v a r i a n t  o f  r a d i o -  
1 a r . i a n s  o r  a  p r e v i o u s l y  u n r c c o g n i z e d  g r o u p  o f  p l a n k t o n i c  p r o t o z o a n s .  

( o r a l  a l s o  a c c e p t a b l e )  
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O R  I ' U  0 ' I A N Y  A I O U  (1)EVONIAN-M LSS ISSIPI'IAN) 
I N  1LI.TNUIS 

IIANSMAN, Hnry, CI.1JI:I:, I(ol)ert El. , fiAl(VIiY, I<ichnrd 1). , and IiIIKKE, 
David A .  , 11 1 l n o i s  S t a t e  ( ;eo loglca l  Survey, Urbnna, 11. 61801 

Sl lalcs  of the  New Albilny a r c  bci11g s t u d i e d  t o  c v a l u a t e  t h e i r  t l ~ e r ~ n a l  
h i s t o r y  f o r  j ins  r csource  purposes.  The o rgan i c  luat ter  i n  samples from 
many p a r t s  of  I1 l i n o i s  was s epa rn t cd  by ac id  n~ace ra t i on .  The mean 
random r e f l c c t a n c e  o f  t h e  v i t r i n i t c  ranged Fro111 0 . 3  t o  0 .6  pe rcen t  f o r  
a l l  samples..  The r e f l e c t a n c e  of v i t r i n i t e  i n  t he  v i t r a i n  bands found 
i n  some co re s  werc i d e n t . i c ; ~ l  t o  tllose i n  a s s o c i a t e d  macerated samples. 
A regional .  t r e n d , o f  i n c r e a s i n g  r e f l e c t a n c e  was ohserved townrtls t h e  
deep portio11 o f  t h c  I l l i n o i s  B J S ~ I I ,  but ,  through t h e  100 nl o r  less of 
s h a l e  i n  a s i n g l e  c o r e ,  no i ~ l c r c a s c  w i th  depth  was d e t e c t e d .  Sapro- 
pc l  i c  Inattclr, which i s  n o ~ l f l u o r e s c e r ~ t  under b lue  l i g l ~ t ,  i s  t l ~ e  predomi- 
nant  component of s o l i d  o rgan i c  ma t t e r  i n  t he  laminated b l ack  s h a l e  
f a c i c s .  A l g i n i t e  ( ~ n a i n l y  'L'asmanj t e s ) ,  v i t r i ~ ~ i t e ,  and F u s i n i t e  a r e  
minor components. . ' I 'as~llanites f l u o r e s c e  b r i g h t  yel low.  F u s i n i t e  and 
v i t r  l n i t e  a r e  tile <Fedominant o rgan i c  components i n  t l ~ e  b i o t u r b a t e ,  
greenish-grdy muclstone f a c i e s .  'Tl~e c r y s t a l l i n i t y  of t hc  i l l i t e  and t he  
o r g a n i c  carbon con t en t  were a l s o  determ:ined f o r  each s i~n~l) l .e .  

Our d a t a  i n d i c a t e  t h e  l e v e l  of o rgan i c  ma tu r i t y  of t l ~ c  New Albany 
s h a l e s  i n  I l l i n o i s  is l e s s  than the  main s t a g e  of o i l   ene era ti on. 
V i t r i n i t e  r e f l e c t a n c e s  a r e  anol~~al .ously lower tllan tllose of t he  over- 
l y i n g  Penosylvanian c o a l s .  The r e s t r i c t e d  escape of v o l a t i l e  gases  
from o rgan i c  ma t t e r  w i t h i n  t h i c k  and .impermeable shalc? s t r a t a ,  compared 
t o  more ~ ) e r ~ ~ l c a b l e  beds, r e t a r d s  the matura t ion  r e a c t i o n  and nlay account  
f o r  t h c ~  lower r e f l e c t a n c e .  'L'he d e p o s i t i o n a l  cnvironment may Ilavc a l s o  
c o n t r i b u t e d  t o  t h e  lower r e f l e c t a r ~ c e  va lues  f o r  v i t r i n i t e  by s e l e c -  
t i v e l y  p r c se rv ing  p o t e n t i a l l y  . lower r e t l e c t i n g  p a r t i c 1 . c ~  b y  c l~e ln ica l  
Qr ~ h v s i c a l  n!snns. 
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PHYSICAL CHARACTERIZATION 

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

Thi s  p r o j e c t  i s  a  s tudy  of t h e  index  p r o p e r t i e s ,  d i r e c t i o n a l  proper- 

t ies,  and s t r e n g t h  of o r i e n t e d  c o r e  of Devonian b l ack  s h a l e  from t h e  I l l i n o i s  

Basin. Index p r o p e r t i e s  i nc lude  mois ture  con ten t ,  s p e c i f i c  g r a v i t y ,  bu lk  d e n s i t y ,  

and Shore hardness .  D i r e c t i o n a l  s e i smic  v e l o c i t i e s  w i l l  b e  determined w i t h  an 

a c o u s t i c a l  bench. S t r eng th  t e s t  i nc lude  p o i n t ' l o a d  f r a c t u r e  s t r e n g t h  and i n d i r e c t  

t e n s i l e  s t r e n g t h  ( B r a z i l i a n  s p l i t ) .  F r a c t u r e  f requency,  d r i l l i n g  r a t e ,  and co re  

recovery a r e  a l s o  compiled a s  an a d d i t i o n a l  mechanical index.  

Des t ruc t ive  T e s t i n g  

Progress  

CORE 041L 

The d e s t r u c t i v e  t e s t i n g  and i n i t i a l  a n a l y s i s  of c o r e  041L have been 

completed. I n  summary, t h e r e  i s  a  p r e f e r r e d  . s t r eng th  o r i e n t a t i o n  (North Northwest- 

South Southeas t ) .  The degree of exp re s s ion  and t h e  o r i e n t a t i o n  appear  t o  b e  

c o n t r o l l e d  by t h e  l i t h o l o g y .  F igure  1 i s  a  summary of t h e  f r a c t u r e  o r i e n t a t i o n  

d a t a  r e s u l t i n g  from t h e  p o i n t  load  t e s t i n g  program. The g e n e r a l  t r end  of t h e  

f r a c t u r e s  is  Eas t  Northeast-West Southwest. Figure 2 shows t h e  corresponding 

t r e n d  as r ep re sen t ed  by t h e  r e s u l t s  of t h e  i n d i r e c t  t e n s i l e  t e s t i n g  program. 

The point- load tests a r e  performed f a s t  (approx 8 cm/min) and t h e  tes t  

va lue  recorded a s  t h e  p o i n t  load  index ( l oad  a t  f a i l u r e  d iv ided  by t h e  th ick-  

n e s s  squared) .  The load ing  p o i n t s  a r e  hardened 60' cones w i t h  a* 5-mm r a d i u s .  

P o i n t  load  samples a r e  approximately h a l f  t h e  core  d iameter  i n  t h i cknes s  ~ 5 t h  

ends 0.05 cm p a r a l l e l i s m .  Sample p r e p a r a t i o n  f o r  t h e  po'int-.load test  i s  n o t  



c r i t i c a l ,  a s  t he  q u a l i t y  of t h e  t e s t  i s  u s u a l l y  determined by delaminat ion sub- 

p a r a l l e l  t o  t h e  bedding. 

The i n d i r e c t  t e n s i l e  t e s t s  a r e  performed slowly (approximately 0.002 cm/min) 

and t h e  t e s t  va lue  recorded as t h e  t e n s i l e  s t r e n g t h  (2 load d iv ided  by t h e  dia-  

meter  x  . . thickness x IT). The s t r e n g t h  va lues  a r e  shown i n  t h e  t e s t i n g  d i r e c t i o n .  

A s  w i t h  t h e  point- load t e s t ,  de laminat ion ,  due t o  geologic  f laws ,  was a problem. 

There  a r e  t o o  few comparable samples ( s i m i l a r  i n  l i t h o l o g y ,  d i r e c t i o n ,  and q u a l i t y )  

t o  q u a n t i t a t i v e l y  a s s e s s  t h e  i n f l u e n c e  of t h i s  s p l i t t i n g  on t h e  t e s t  r e s u l t s .  

This  s p l i t t i n g  is  caused by: i r r e g u l a r  bedding, foSIslls o r  n u u - p l a ~ ~ ~ t i  

mine ra l i zed  nodules  and co r ing  induced f r a c t u r e s .  The f a s t  t e s t  r a t e  (maximum 

machine r a t e )  is  t h e  only  c o n t r o l  t h a t  has  tended t o  minimize rhe rffecL ul: s p l i t t i n g  

( u s u a l l y  sample r e o r i e n t a t i o n )  f o r  t h e  p o i n t  load  t e s t s .  

Core 041L i s  predominantly l i t h o l o g y  I (greenish-gray .mudstone) and 

l i t h o l o g y  I1 (ol ive-gray s h a l e ) ,  bo th  of which have lower s t r e n g t h  than  t h e  dark  

gray  o r  b l ack  s h a l e .  The cumnbina~luu of l i t h a l o g i c  t-ype and presence o f  cori..ng 

induced f r a c t u r e s  r e s u l t e d  i n  achiev ing  fewer than  h a l f  of t h e  p r e f e r r e d  number of 

t-sc gpeciluBrrg. 

GENERAL 

Figures  3 and 4 show t h e  g e r ~ e r a l   elations ship between l i t h ~ l o g y  and 

" t e n s i l e  s t r eng th"  f o r  t h e  t h r e e  completed co res  (OlKY, 02TL, 04IL). The gene ra l  

conclus ion  i s  t h a t  t h e  o rgan ic  component i s  a c t i n g  a s  a  cement r e s u l t i n g  i n  i nc reas ing  

s t r e n g t h  as the  rock becomes darker .  However, i n  t h e  l i g h t e r  s h a l e s ,  carbonate  

may a l s o  b e  a  cement and can r e s u l t  i n  an i n c r e a s e  i n  s t r e n g t h .  

Seminar 

An informal  seminar-workshop was hos ted  by t h e  I l l i n o i s  Geological  

Survey June  20, i n  Urbana, I l l i n o i s .  The t o p i c  of t h e  meeting was t h e  measurement 



of anisotropic properties i n  shale. The meeting was attended by researchers from 

the I l l i n o i s  Geological Survey and by representatives of the 'Indiana Geological Survey, 

the U. S .  Bureau of Mines, and the Civi l  Engineering and Geology Departments of the 

University of Illinois. 



Fig. 1. Frequency ploz of fracture orientations 
fron point-lcad t e s t s ,  core 041L, 
a l l  tes ts .  

Fig. 2, ,preference of orientation of 
lndirect tens i le  strength , core 04IL, 
a l l  tests. 





GEOCNEMICAL CHARACTERIZATION 

QUANTITATIVE DETERMINATION OF MAJOR, 
MINOR, AND TRACE ELEMENTS IN SHALES 

Introduction 

Determine not less than 49 major, minor, and trace elements in 300-500 
shale samples, which are representative cross sections of the cores taken. Include 
organic and mineral carbon; total hydrogen; total sulphur and when that exceeds 
0.5%, pyritic and sulphate sulphur. Also, report other elements observed during 
normal routine analysis. The data generated will be used to evaluate 1) L l ~ e  
potential economic importance of trace element concentrations in organic-rich 
whales, 21 new sa~chemical exploration techniques for natural gas, 3)  trace 
element enrichment in shale organic matter, 4) the occurrence of heavy metal 
sulfides in shale, 5) potential catalytic effects of trace elements on shale 
pyrolysis yields, and 6) potential disposal problems. 

Elmental Analysis 

Progress 

To June 30, a total of 192 samples have been received for complete 
major, minor and trace element determinations; another 14 samples were received 
for analysis in which selected major and minor elements are being1determine8. 

Data on the first 57 sarfiples received for complete major, MlWbr and 
trace element analysis were reported in previous quarterly reports. It was 

' planned to report revised data tor those samples and the results ul: a~~tllysis 
for 52 new samples in this quarterly re@*. Allthe remits are i r u  hand buL 
their compilation will require at least another week's work. The results will 
be included in a tuture monthly report. 

A tah'le of the m ~ s f  xa~enf; re$ults obtained by the Illinois eeulogical 
Survey on the two shale standards SDO-1 and Indiana Reference 1 is included. 

AnalyslS Of Other Shale sarrlplev on 11dr1J. U U I I L ~ I I U ~ S  a t  n steady ratn. 
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TRACE ELEMENT DISTRIBUTION IN ORGANIC 
AND INORGANIC FRACTIONS OF SHALE 

Introduction 

Develop chemical and/or physical methods for the separation of the 
organic and inorganic phases of shales, and determine the trace elements that are 
associated with each phase. Methods tested include float-sink gravity separations, 
mechanical separations (Humphrey Spiral), acid extractions, and zonal centrifugation. 
Compare results of analyses for ten shales, their gravity fractions, and their 
separated organic phases to determine the elements closely associated with organic 
matter. Separation procedures that are most promising will be used to study further 
the organically combined trace elements in additional shale samples. This research 
is designed to yield new information concerning chemical variations .in shale organic 
matter, which is the shale component about which little is known and which may be 
the most characteristic feature of gas-bearing shales. 

Progress 

The methods tested for physical separation of the organic from the 
inorganic fraction of shale are float-sink gravity separation, Humphrey Spiral, 
and froth-floation. Thus far they have failed to yield separations of sufficient 
quality to be of significant value. An acid extraction procedure has, however, 
enabled us to arrive at a product which has an ash content of only a few (1-2) 
percent. Some doubt remains as to the effect of the acids on the organic 
fraction of the shale, and a physical separation procedure is needed to check 
the validity of the chemical extraction results. 

Two samples of shale have been through the extraction procedure, 
which has yielded fractions that wiil aid in the determination of the elements 
associated with the various phases of these shales. Fractions of the bitumens, 
ion exchangeable and chelated elements, and an organic matter fraction have been 
prepared and are presently undergoing c~rtcnoivo snalycic. 

Problems 

The development of procedures using zonal centrifugation, considered 
most necessary to this task as a method for the physical separation of organic 
matter, is awaiting receipt of equipment excessively delayed by funding problems. 
Shipping date for this equipment is now set for August 2, 1978. Once this device 
is received the project should proceed rapidly with a preliminary evaluation of 
the technique accomplished by the end of the next quarter. The six to seven 
month delay caused by this problem should be eliminated by the end of the year. 



MODE OF OCCURRENCE AND RELATIVE DISTRIBUTION 
OF HYDROCARBON PHASES I N  SHALE 

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

Determine t h e  c h a r a c t e r  o f  o f f - g a s e s  from approx imate ly  1 0 - f o o t  i n t e r v a l s  
i n  c o r e s  c o l l e c t e d  i n  t h e  I l l i n o i s  Bas in .  I n  a d d i t i o n ,  d e t e r m i n e  t h e  r e l a t i v e  d i s -  
t r i b u t i o n  of hydrocarbons  i n  t e n  s p e c i a l l y  p r e p a r e d  c o r e  samples ,  which a r e  t h e  
same a s  t h o s e  i n  p r e v i o u s  u n i t .  P r e s e r v e  t h e  samples  i n  a i r t i g h t  c o n t a i n e r s  and 
s u b s e q u e n t l y  a n a l y z e  them f o r  evolved g a s e s ;  h i g h l y  v o l a t i l e ,  low-molecu la r .we igh t  
l i q u i d s ;  medium-volat i le  hydrocarbons;  and s o l v e n t - e x t r a c t e d ,  l o w - v o l a t i l e  hydro- 
c a r b o n s  u s i n g  GC/MS methods.  Determine n o n - v o l a t i l e ,  h igh-molecular  we igh t  hydro- 
c a r b o n s  by GC a n a l y s i s  o f  s h a l e  p y r o l y t i c  p r o d u c t s .  

Determine t h e  ca rbon  i s o t o p i c  compos i t ion  o f  methane i n  of f -gases from 
c o r e  samples  whenever s u f f i c i e n t  mcthanc can  be  c o l l e c t e d .  Compare t h e s e  d a t a  t o  
o t h e r  p e r t i n e n t  d a t a  s u c h  a s  g a s  compos i t ion  and v i t r i n i t e  r e f l e c t a n c e  f o r  t h e  
p u r p o s e  o f  making i n t e r p r e t a t i o n s  a s  to t h e  o r i g i n  and m a e u r i t y  of t h e  gas. Per1ur111 
l a b o r a t o r y  e x p e r i m e n t s  t o  s t u d y  t h e  - r e l a t i v e  e f f e c t s  and s i g n i f i c a n c e  o f  chemical  
and i s o t o p i c  f r a c t i o n a t i o n  t h a t  o c c u r . a s  g a s  i s  r e l e a s e d  from c o r e  samples .  

Data acumulated can  be  e v a l u a t e d  t o  g a i n  a  b e t t e r  u n d e r s t a n d i n g  o f  
t h e  o r i g i n ,  m i g r a t i o n ,  and l o c a t i o n  o f  n ' a t u r a l  g a s  a s s o c i a t e d  w i t h  t h e  s h a l e s .  

Medium V o l a t i l e  Hydrocarbon Ana lyses  

Worlc was conducted on e x t r a c t i o n  and a n a l y s i s  o f  medium va l . a t j . l e  hydro- 
c a r b o n s  c o n t a i n e d  i n  t h e  o r g a n i c  m a t t e r  o f  two s t a n d a r d  s h a l e s  samples .  These 
s h a l e s  were e x t r a c t e d  w i t h  benzene-methanol (70:30;V:V) and t h e  e x t r a c t  s e p a r a t -  
ed  i n t o  a l i p h a t i c ,  a r o m a t i c  and a s p h a l r e n e  f r a c t i o n s .  E lementa l  a n a l y s i s  o f  
t h e  f r a c t i o n s  h a s  been completed and i n f r a - r e d  s p e c t r a  have been r u n .  The 
f r a c t i o n s  a r e  b e i n g  f u r t h e r  a n a l y s e d  by g a s  chromatography. 

Work h a s  a l s o  begun on t h e  e x t r a c t i o n  and a n a l y s i s  o f  a d d i t i o n a l  
b l a c k  s h a l e  samples .  For  one  o f  t h e s e ,  02IL04CL (Effingham Co. ,  I L ) ,  t h e  e x t r a c t -  
e d  o r g a n i c  m a t t e r  was s e p a r a t e d  i n t o  t h e  t h r e e  f r a c t i o n s  - a l i p h a t i c ,  a r o m a t i c ,  
a s p h a l t e n e  - on  an  a lumina column. E lementa l  a n a l y s e s  were made on t h e  o r i g i n a l  
s h a l e ,  t h e  t o t a l  e x t r a c t  and t h e  f r a c t i o n s .  Hydrogen t o  ca rbon  r a t i o s  were c a l -  
c u l a t e d .  These d a t a  a r e  shown i n  T a b l e  l. 

Approximately  30% o f  t h e  benzene-methanol e x t r a c t e d  m a t e r i a l  i s  n o t  
e l u t e d  from t h e  a lumina column f o r  a l l  t h r e e  samples.  The hydrogen t o  .carbon 
r a t i o  f o r  t h e  whole s h a l e  i s  most l i k e l y  i n f l u e n c e d  ( h i g h )  by w a t e r  and i n o r g a n i c  
e l e m e n t s  o f  water c o n t a i n e d  i n  t h e  s h a l e  m a t r i x  i n i t i a l l y .  

Exper iments  on t h e  t h e r m a l  v o l a t i l i z a t i o n  o f  medium and low v o l a t i l e  
hydrocarbofis d i r e c t l y  o n t o  t h e  g a s  chromatographic  column a r e  b e i n g  conducted.  
P r e l i m i n a r y  r e s u l t s  i r e  v e r y  encourag ing .  



T a b l e  1. S o x h l e t  E x t r a c t i o n ,  Column Chromatography and E l e m e n t a l  A n a l y s i s  of  
E a s t e r n  Black S h a l e  

Chromatography k ' r a c t i o n  
Sample Benz-MEOH 
Number Element S h a l e  E x t r a c t  A l i p h a t i c  Aromat ic  Aspha l tene  

I n d i a n a  
S t a n d a r d  
Sample 

8.. 19% 19.94% 45.68% 
'85.14 85.83 80.44 
12.90 1 0 . 2 1  8.89 

None None 3.17 
N A N A 2.87 

1 .82 1 .42  1 .32 

Ohio S t a n d a r d  0.41% 10.97% 17.98% 37.66% 
Sample C 13.45 81.40 86.42 87.91 82.46 
SDO-1 H 1 .83  10.34 13.24 10.14 9.17 

' N 0 .31 1 .75  None None 3.26 
S 5.25 1 .19 N A N A 1 .55  

H/C (1.62) 1 .45 1 .83  1 .39 1 .32  

021L04C1 % 0.60% 18.7'3 19.40 27.42 
Ef f ingham C 8 .51  86.15 86.33 88.58 84.05 
County, Ill. H 1 . 5 1  11 .45  13.65 11.05 9.04 

N N A 0.78 None 0.66 1 .88 
S N A 0 .71  N A N A 1 . 2 1  

H/C (2.11) 1 .58  '1.88 1.49 1 .28  



Problems 

The project is more than 6 months behind schedule due to delays in 
funding and equipment purchases. 

Low-VolatYle Hydrocarbon Analysis 

(See Medi~~rn Vol.ati3.e above. ) 

Released Gas. Analyses 

Studies of released qases from a j a L  t h e  cores c~l lect .ecj  i n  the Jlbin~is 
Basin were completed and reported during the previous quarter. No new core 
samples have become available. 

Isotopic Analysis of Off-Gases 

Progress 

No shale cores containing sufficient methane for isotopic 
analysis were obtained during this quarter; however, determination of C13/C12 
ratios will continue to be made as cores become available, and their relation- 
ships to maturity and source of gas will be studied. 

Laboratory Study of Chemical and Isotopic Fractionation 

Studies wcrc initiated to determine the changes in chemical and 
isotopic compositon that occur as gas is desorbed from shale samples. Such 
experiments are helpful in interpreting what the actual gas composition was 
prior to any fractionation that occurred during sampling. New 3/4-inch diameter 
pressure vessels that are to be used for future degassing experiments have been 
assembled, pressure tested, and all pressure guages calibrated against a dead- 
weight tester. Continuation of this work has proceeded with the arrival of a 
vacuum oven necessary for preparing the cores. The cutting of small cores from 
the large cores has begun in preparation for their use in the isotopic fraction- 
ation experiments. 

ADSORPTION/DESOF@TION~ STUDIES OF GASES THROUGH SHALES 

Introduction 

With nitrogen and carbon dioxide, determine internal surface area on 
shale core samples; on selected samples, use methane as the adsorbate (sorbate) 
at pressures within the range of 1 to 80 atmospheres. Comparison of these 
properties in gas-producing and non-gas-producing shales will be made to determine 
the relationship of shale physical properties to gas recovery. 



Internal Surface Area Measurement 

Progress 

Internal surface area values from nitrogen and carbon dioxide 
adsorption were obtained for 30 samples from a Henderson County, Illinois core. 
As the samples from this core are.gray in appearance, it is presumed that the 
organic carbon content is relatively low. The C02/N2 ISA ratios also keflect 
the.10~ organic carbon content in that the ratios are about 1.0. The samples 
thus are similar to those taken from the ~azewell County, Illinois core - both 
cores coming from the northern part of the Illinois Basin. 

We believe that we have now studied the internal surface areas (ISA) 
of ' a  fairly good cross-section of samples from within the Illinois Basin - 
a.cross.section of samples having a range of organic carbon con.tent from less 
than 1% to 14%. The cores from Henderson County and Tazewell County in the 
northern part of the. Illinois Basin are very low in organic carbon content. 
The core from Christian County, Kentucky in the southern part of the Illinois 
Basin is relatively high, and the core from Effingham County, Illinois near 
the middle of the Illinois Basin is intermediate in organic matter content. 
The internal surface area measurements reflect these changes because the'0rgan.i~ 
matter partially occupies the inherent porosity in the shale matrix, effectively 
reducing pore diameters. With this occurrence, the C02ISA values remain large 
relative to N2 ISA values. 

Methane Adsorption Isotherms 

Progress 

Because the gamut of samples taken from the Illinois Basin is well- 
represented by samples from three cores - Tazewell County (111) Effingham 
County (Ill) and Christian County (Ky) - we have devoted considerable time study- 
ing gas release rates from these particular cores, once equilibrium has been 
attained at the highest pressure (100 atmospheres). Most of June was spent in 
assembling data and writing a paper for submission to the Proceedings of the 
Second Eastern Gas Shales Symposium to be held in Morgantown, W. Va., October 
16-18, 1978. Our work has been selected for one of the oral presentations at 
the Symposium and the abstract is given below. 

Use of Internal Surface Area and High-Pressure Methane 
Sorption Data to Estimate Capacity for Gas Production 
From the New Albany (~evonian) Shale 

Robert R. Frost and Josephus Thnmas, Jr. 

Internal surface areas (ISA) measured via the BET method with Nz and CO2 
0 0 

as adsorbates at-196 C and -77 C, respectively, were determined for shale samples 
from Christian County, Kentucky and from Effingham and Tazewell Counties in 111- 

0 
inois. High-pressure (up to 100 atmospheres) methane sorption isotherms at 28 C 
were dete.mined for selected shale sam,ples. Subsequent to the determination of 
the sorption isotherms, the methane at approximately 100 atmospheres surrounding 
the shale samples was released to atmospheric pressure, and the rates of release 
of the sorbed methane then were measured at constant pressure (1 atm.) 



Dataarepresented which show tha t  there i s  a d i rec t  correlation 
between the COz and N 2  I S A  r a t i o ,  the high-pressure methane sorption capacity, 
and the organic carbon content of the shale samples. While the data on the 
i n i t i a l  release r a t e s  of methane from the shale samples do not show a d i rec t  
correlation with e i the r  the CO2 t o  Nn I S A  ka t io  or  to  the methane sorption 
capacity, these fac tors  together can be used to  estimate r e l a t ive  gas-production 
potent ia l s  of d i f fe rent  shale s t r a t a .  
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NO N O i  D E T E C T E D  



INFORMAT I O N  

DATA COMPILATION 

Data Encoding 

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

The I l l i n o i s  Survey has  been des igna ted  t o  r e c e i v e  a l l  d a t a  on t h e  

DOE Eas t e rn  Gas Sha le s  P r o j e c t  t h a t  p e r t a i n  t o  t h e  I l l i n o i s  Basin. A t o t a l  of 

s i x  c o n t r a c t o f s ,  i nc lud ing  eht! I l l l ~ i u l s  3u r  v r y  , the  U. C .  Ccologicnl  Surrey, 

a r e  gene ra t ing  o r  g a t h e r i n g  d a t a  r e l e v a n t  t o  t he  I l l i n o i s  Basin. Encoding forms 

i n  u se  a t  t h e  I l l i n o i s  Survey have been s e n t  t o  t h e  c o n t r a c t o r s  f o r  t h e i r  use,  

i f  they  s o  d e s i r e .  MINERS can accept  any f i l e  format ,  however. 

P rog res s  

Mound and B a t t e l l e  Labora to r i e s  have s e n t  d a t a  t o  d a t e  on co res  i n  t h e  

I l l i n o i s  Basin. The d a t a  cover a  wide range  of types ,  c o n s i s t i n g  of de te rmina t ions  

from geophys ica l  l o g s ,  p h y s i c a l  and chemical c h a r a c t e r i z a t i o n ,  l o c a t i o n ,  cor ing  

data, co re  s u r f a c e  d a t a ,  and gas i n  sha l e .  Other c o n t r a c t o r s  have s e n t  daca co 

~11e I l l i n o i j  Survey f o r  f i l i n g .  

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

Th i s  p r o j e c t  i nvo lves  t h e  development o t  a  Mineral  Resources Evalua i ioa  

System t h a t  w i l l  s t o r e  a l l  t h e  d a t a  r e l a c e d  t o  I l l i n o i s . G e o l o g i c a l  Survey s t u d i e s  

of t h e  Devonian b l a c k  s h a l e  of t h e  I l l i n o i s  Basin,  and r e t r i e v e ,  p rocess  i n  many 

ways, and d i s p l a y  i n  v a r i o u s  ways t h e s e  da t a .  



FILE GENERATION AND MAINTENANCE 

P r o g r e s s  

E a r l y  i n  t h e  d e s i g n  of f i l e  g e n e r a t i o n  we were  a d v i s e d  by p e r s o n n e l  

a t  t h e  U n i v e r s i t y  of I l l i n o i s  computing c e n t e r  t h a t  we cou ld  s a v e  programming e f f o r t  

and . s i m p l i f y  o u r  d e s i g n  work b y  u s i n g  t h e  I B M  360 O p e r a t i n g  System t o  h a n d l e  much 

of t h e  compl ica ted  f i l e  m a n i p u l a t i o n  p lanned  f o r  MINERS. We were  t o l d  t h a t  s e v e r a l  

of t h e  r o u t i n e s  n e c e s s a r y  t o  accomplish  t h e  m a n i p u l a t i o n s  had a l r e a d y  been  w r i t t e n  

and t h e  o t h e r s  would b e  w r i t t e n  f o r  us  o r  we would b e  l e d  s t e p  by s t e p  th rough  t h e  

programs. 

I n  f a c t , . t h e  r o u t i n e s  t h a t  had a l r e a d y  been  w r i t t e n  by t h e  U n i v e r s i t y  

computing c e n t e r  p e r s o n n e l  would n o t  compile.  A f t e r  c o n s i d e r a b l e  e f f o r t  on o u r  

p a r t  we were  a b l e  t o  compile  t h e  programs one by one. By t h e  t ime  we had t h e  'key 

r o u t i n e s  working i t  became obvious  t h a t  t h e  I B M  360 O p e r a t i n g  System cou ld  n o t  h a n d l e  

a l l  t h e  f i l e  m a n i p u l a t i o n s  we b e l i e v e  n e c e s s a r y .  Hence, i n  o u r  l a s t  monthly r e p o r t  

(May 1978) we r e p o r t e d  t h a t  c e r t a i n  r e - d e s i g n i n g  w a s  r e q u i r e d .  I 

Very good p r o g r e s s  h a s  been  made i n  w r i t i n g  t h e  r o u t i n e s  t h a t  w i l l  ac- 

complish  t h e  f i l e  m a n i p u l a t i o n  w e  have  d e s i g n e d  f o r  MINERS, even though most e f f o r t  ; 

d u r i n g  t h i s  q u a r t e r l y  r e p o r t  p e r i o d  h a s  been  on t h e  r e t r i e v a l  p o r t i o n  of MINERS. 

The o n l y  u n w r i t t e n  r o u t i n e s  a r e  t h o s e  t h a t  a r e  g i v e n  a d a t a  i t e m  name, l o o k  up t h e  

f i l e s  t h e  d a t a  i t e m s  a r e  i n ,  f e t c h  t h e s e  f i l e s ,  and f i n d  t h e  i tem.  

RETRIEVAL 

P r o g r e s s  

Almost a l l  programming h a s  been  completed and t e s t i n g  is  w e l l  a long.  

R e t r i e v a l  r u n s  have been made s u c c e s s f u l l y ,  and a t  t h i s  p o i n t  i n  t i m e  a p p e a r  

t o  do e v e r y t h i n g  we had planned.  I n t e g r a t i n g  r e t r i e v a l ,  f i l e  g e n e r a t i o n  and 

maintenance i s  where most of o u r  e f f o r t  i s  p r e s e n t l y  b e i n g  d i r e c t e d .  
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