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suMMARY analysed sequence o f  the  w e ll  is  d iv id e d  in to  e ig h t  zones.
A: -1580m: Immature, poor p o te n t ia l  as a source rock f o r  o i l  and gas.
B: 1580-1795m: Im mature, f a i r  p o t e n t ia l  as a s o u rc e  rock f o r  o i l  and gas.
C: 1795-1985m: Immature, good p o te n t ia l  as a source rock f o r  o i l  and gas.

M ig ra te d  hydrocarbons in  the  zone.
D: 1985-2075m: Immature, f a i r /g o o d  p o t e n t ia l  as a source rock f o r  o i l  and gas. 
E: 2072-2225m: Immature, good to  r ic h  p o t e n t ia l  as as o u rc e  rock f o r  o i l  and gas. 
F: 2225-2400m: Immature. C laystone has a good to  roch p o t e n t ia l  as a source  

rock f o r  gas and o i l .  Large amounts o f  m ig ra te d  l i g h t  hydrocarbons.
G: 2400-2550m: Im m atu re .M igra ted  hydrocarbons h e a v ie r  than in  zone F.
H: 2550-2900m: Immature. M a in ly  sandstone. No d e f in t e  ev idence o f  m igra ted  

hydrocarbons.
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EXPERIMENTAL

One m l.  o f  the  headspace gas from each o f  the  cans was analysed gas 
c h ro m a to g ra p h ic a l ly  f o r  l i g h t  hydrocarbons. The r e s u l ts  a re  shown in  Ta b le  
I a .  The canned samples were washed w i th  tem perated w a te r  on a 0 .1 2 5  mm 
s i eve to  remove d r i l l i n g  mud and t h e r e a f t e r  d r ie d  a t  35°C.

Tota l Organic Carbon (TOC)

The va r io u s  s e le c te d  samples were crushed on a c e n t r i f u g a l  m i l l  and s ie v e d .  
The p o r t io n s  w ith  a p a r t i c l e  s iz e  between 0 .1 2 5  mm and 0 .0 6 3  mm were used 
in  th e  f u r t h e r  work. A l iq u o te s  o f  th e  samples were t r e a te d  w ith  hot 6 N HC1 
to  remove ca rbonate  and washed tw ic e  w ith  d i s t i l l e d  w ater to  remove tra c e s  
o f  HC1, then placed in  a vacuum oven a t  50°C, evacuated to  20 mm Hg f o r  
12 h rs .  The samples were then analysed on a Leco E C 12 carbon  
d e te m i in a to r ,  to  de te rm ine  th e  t o t a l  o rg an ic  carbon (TOC).

E x t r a c ta b le  Organic M a t te r  (EOM)

From th e  TOC r e s u l t s  samples were s e le c te d  f o r  e x t r a c t i o n .  Of th e  s e le c te d  
samples, a p p ro x im a te ly  1 0 0  gm o f  each was e x t ra c te d  on s o x h le t  apparatus  
f o r  48 hrs using d ich lorom ethane (DCM) as s o lv e n t .  The DCM used as s o lv e n t  
was d i s t i l l e d  in  an a l l  g lass  apparatus to  remove co n tam inants . The paper  
th im b le s  used in  th e  s o x h le t  apparatus were p re v io u s ly  washed w ith  DCM on a 
la rg e  s o x h le t  apparatus f o r  48 h rs .  to  remove any s o lu b le  components.

A c t iv a te d  copper f o i l  was used in  th e  f la s k s  to  remove any f r e e  su lphur  
from the  samples.

A f t e r  e x t r a c t i o n ,  th e  s o lv e n t  was removed on a Buchi Rotavapor and 
t r a n s fe r r e d  to  a 50 ml f l a s k .  The r e s t  o f  the  s o lv e n t  was then removed and 
th e  amount o f  e x t r a c ta b le  o rg an ic  m a t te r  (EOM) d e te tm in e d .

Chromatographic S e p ara tio n

The e x t r a c t a b le  o rg an ic  m a t te r  (EOM) was separated  on chrom atographic  
columns, packed w ith  s i l i c a ,  R iedel & HHhn, 0 .0 6 3  mm, using th e  s lu r r y  
method w ith  hexane as s o lv e n t .  On top o f  the  s i l i c a ,  small amounts o f

3 2 / A / l



a lu m in a , a p p ro x im a te ly  2 cm, was added. The EOM, a f t e r  i t  was " taken up" on 
a lu m ina , was t r a n s fe r r e d  to  the  top o f  the  columns, which were then e lu te d  
w ith  p r e d i s t i l l e d  hexane, benzene and methanol using a r a t i o  o f  2 0 0  ml o f  
each s o lv e n t  p r .  gm o f  EOM.

The v a r io u s  e lu a n ts  were removed on a Buchi Rotavapor and th e  samples 
t r a n s fe r r e d  to  v ia ls  and d r ie d  a t  40°C in  a stream o f  d ry  n i t r o g e n ,  and th e  
amount o f  the  va r io u s  f r a c t i o n s ,  s a tu r a te d ,  a ro m atic  and NSO f r a c t i o n  
(N i t r o g e n ,  S u lphur, Oxygen), de term ined . The s a tu ra te d  f r a c t io n s  were 
analysed gas c h ro m a to g ra p h ic a l ly  on a 25 m 0V 101 g lass  c a p i l l a r y  column 
w ith  He as c a r r i e r  gas ( 0 . 7  m l /m in . )  using th e  s p l i t l e s s  in j e c t i o n  te c h -  
n iq u e . The g la ss  c a p i l l a r y  column was mounted in  a C arlo  Erba F V 2150 gas 
chromatograph.

V i t r i n i t e  R e f le c ta n c e

Samples, taken a t  va r io u s  i n t e r v a l s ,  were se n t f o r  v i t r i n i t e  r e f le c ta n c e  
measurements a t  G eo co n su ltan ts , N ew castle -upon-Tyne . The samples were 
mounted in  B a k e l i t e  re s in  b lo cks ; ca re  being taken d u r ing  the  s e t t in g  o f  
th e  p l a s t i c  to  avoid tem pera tures  in  excess o f  100°C. The samples where 
then ground, i n i t i a l l y  on a diamond la p  fo l lo w e d  by two grades o f  corundum 
paper. A l l  g r in d in g  and subsequent p o l is h in g  stages in  the p re p a ra t io n  were 
c a r r ie d  out using iso p ro p y l a lcohol as l u b r i c a n t ,  s in c e  w a te r  leads to  the  
s w e l l in g  and d is in t e g r a t io n  o f  the c la y  f r a c t io n  o f  th e  samples.

P o l is h in g  o f  the  samples was performed on S e lv y t  c lo th s  using th re e  grades  
o f  a lu m in a , 5 /2 0 ,  3 /5 0  and Gamma, fo l lo w e d  by c a re fu l  c le a n in g  o f  th e  
s u r fa c e .

R e f le c ta n c e  d e te rm in a t io n s  were c a r r ie d  out on a L e i t z  M .P .V . m icroph oto -  
meter under o i l  immersion, R . I .  1 .5 1 6  a t  a wavelength o f  546 nm. The f i e l d  
measured was v a r ie d  to  s u i t  the  s iz e  o f  the  o rg an ic  p a r t i c l e ,  bu t was 
u s u a l ly  o f  the  o rd e r  o f  2  micron d ia m e te r .

The s u r fa c e  o f  the  po lish e d  block was searched by the  o p e ra to r  f o r  s u i ta b le  
areas o f  v i t r i n i t i c  m a te r ia l  in  the  sedim ent. The r e f le c ta n c e  o f  the  o rg an ic  
p a r t i c l e  was determ ined r e l a t i v e  to  o p t ic a l  g lass  standards o f  known 
r e f le c t a n c e .  Mhere p o s s ib le ,  a minimum o f  tw enty in d iv id u a l  p a r t i c l e s  o f  
v i t r i n i t e  was measured, a lthough in  many cases t h is  number could not be 
a c h ie v e d .
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Processing o f  Samples f o r  E v a lu a t io n  o f  V isual Kerogen

The rock samples were crushed and a f te rw a rd s  t r e a te d  w ith  h y d ro c h lo r ic  and 
h y d r o f lu o r ic  ac ids  to  remove th e  m in e ra ls .  A s e r ie s  o f  m icroscop ic  s l id e s  
was mounted in  g ly c e r in e  j e l l y :

T - s l i d e  re p re s e n ts  the  t o t a l  ac id  in s o lu b le  re s id u e .
0 - s l i d e  re p re s e n ts  the  re s id u e  screened through 15 s ie v e s .
N - 1 ,2 ,3  s l id e s  c o n ta in  p a lyn o d eb ris  rem ain ing a f t e r  f l o t a t i o n  (Zn Br2 ) to  
remove d is tu rb in g  heavy m in e ra ls .
X - 1 ,2 ,3  s l id e s  c o n ta in  o x id iz e d  re s id u e s ,  when o x id iz in g  is  re q u ire d  due to  
high c o a l i f i c a t i o n  o r  much s a p ro p e l .

T & 0 s l id e s  a re  necessary to  e v a lu a te  kerogen c o m p o s it io n /p a ly n o fa c ie s  
which is  c lo s e ly  r e la t e d  to  sample l i t h o l o g y .

Screened s l id e s  a re  normal l y  re q u ire d  to  c o n s e n tra te  th e  l a r g e r  fragm en ts ,  
and to  study palynomorphs ( p o l l e n ,  spores and d i n o f l a g e l l a t e s )  f o r  p a le o -  
d a tin g  and c o lo u r  e v a lu a t io n .

So f a r  v is u a l  e v a lu a t io n s  o f  kerogen have been undertaken from res idues  
mounted in  g ly c e r in e  j e l l y ,  and s tu d ied  by L e i t z  D ia lu x  in  normal l i g h t  
(ha logene) using xlO  and x40 o b je c t iv e s .

Rock-Eval Pyrolyses

1 0 0  mg crushed sample was put in to  a boat whose bottom and cover a re  made 
o f s in te re d  s te a l  and analysed on a Rock-Eval p y ro ly s e r .
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RESULTS AND DISCUSSION 

L ig h t  Hydrocarbons

Based on th e  headspace a n a ly s is ,  th e  analysed sequence o f  th e  w e l l  w i l l  
be d iv id e d  in t o  e ig h t  zones:

A: -  1580 m
B: 1 5 8 0 -  1795 m
C: 1795 -  1985 m
D: 1985 -  2075 m
E: 2075 -  2225 m
F: 2 2 2 5 -  2400 m 
G: 2400 -  2550 m
H: 2550 -  2900 m.

The ana lyses  show some v a r i a t i o n  in  th e  abundance o f  l i g h t  hydrocarbons, w h i le  
th e  wetness o f  th e  gas and th e  is o b u ta n e /n -b u ta n e  r a t i o  ( iC ^ /n C ^ )  a re  r e l a t i v e l y  
c o n s ta n t  th ro ughou t th e  ana lysed  sequence.

In  th e  upper p a r t  o f  th e  w e l l  ( T e r t i a r y  and Cretaceous p a r t ) ,  i . e .  down to  
2 2 0 0  m, ev e ry  second sample was a n a ly s e d ,  w h i le  in  th e  low er p a r t  o f  th e  w e ll  
every  sample was an a lys ed .

A: -  1580 m: Th is  p a r t  o f  th e  w e l l  shows a s l i g h t  in c re a s e  in  th e  abundance
o f  C-j -  hydrocarbons, w h i le  th e  abundance o f  hydrocarbons is  r e l a t i v e l y
s t a b le .  The wetness o f  th e  gas shows a sharp decrease w i th  in c re a s in g  depth .

B: 1580 -  1795 m: Th is  zone has a good abundance o f  both and hydro­
carbons , and th e  wetness o f  the  gas in c reases  w i th  in c re a s in g  d e p th ,  w h i le  the  
iC ^ /n -C ^  r a t i o  is  c o n s ta n t .

C: 1795 -  1885 m: The abundance o f  both and hydrocarbons is  lower
in  t h i s  zone compared to  th e  zone ab o ve , w h i le  th e  wetness o f  th e  gas i s  s l i g h t l y
low er than th e  maximum reached a t  th e  low er end in  th e  zone above.

D: 1985 -  2075 m: The abundance o f  th e  hydrocarbons is  m arkedly h ig h e r

in  t h i s  zone compared to  th e  zone above and th e r e  is  a ls o  an in c re a s e  in  th e
wetness o f  th e  gas. A l i g h t  hydrocarbon abundance as high as recorded here would
in d ic a t e  m ig ra te d  l i g h t  hydrocarbons.
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E: 2075 -  2225 m: A zone w i th  v a r ia b le  abundance both in  l i g h t  hydrocarbons  
and wetness o f  th e  gas. The whole zone shows a good abundance o f  l i g h t  
hydrocarbons.

F: 2225 -  2400 m: The abundance o f  both and Cg* hydrocarbons is
v e ry  h igh f o r  t h i s  zone , which in d ic a te s  m ig ra te d  hydrocarbons in  th e  sandstone  
in  t h i s  zone.

G: 2400 -  2550 m: T h is  zone shows a marked drop in  th e  abundance o f  
hydrocarbons, w h i le  th e  Cg* hydrocarbons s t i l l  show an o v e r a l l  h igh abundance.
The wetness o f  th e  gas is  m arkedly h ig h e r  than in  th e  zone above. These 
r e s u l t s  would in d ic a t e  t h a t  th e ré  a re  m ig ra te d  hydrocarbons in  t h is  zone,  
b ut t h a t  th e  amount o f  l i g h t  hydrocarbons, e s p e c ia l l y  methane is  less  
than  in  th e  zone above.

H: 2550 -  2900 m: The abundance o f  l i g h t  hydrocarbons e s p e c ia l ly  Cg* hydrocarbons  
drops s h a rp ly  in  t h i s  zone a t  th e  same t im e  as th e  wetness o f  th e  gas decrease .
Th is  in d ic a te s  t h a t  t h i s  zone is  below those which c o n ta in  m ig ra te d  hydrocarbons,  
w ith  e x c e p t io n  o f  th e  sample from 2625 -  2640 m which has a h igh abundance o f  
both and Cg* hydrocarbons.

T o ta l  O rganic  Carbon (TOC)

A: -  1580 m: M a in ly  a good abundance o f  o rg a n ic  carbon.

B: 1580 -  1795 m: T h is  zone has a markedly low er abundance o f  o rg a n ic  carbon
than th e  zone above. Most o f  th e  zone has a f a i r  abundance o f  o rg a n ic  carbon.

C: 1795 -  1985 m: The abundance o f  o rg a n ic  carbon in  t h is  zone v a r ie s  c o n s id e ra b ly ,
but i t  i s  found to  have an o v e r a l l  good abundance.

D: 1985 -  2075 m: The abundance o f  o rg a n ic  carbon drops s h a rp ly  in  t h is  zone
compared to  th e  zone above and has an o v e r a l l  f a i r  abundance.

E: 2075 -  2225 m: The upper p a r t  o f  t h i s  zone has an abundance o f  o rg a n ic
carbon s i m i l a r  to  zone D, w h i le  th e  abundance in c rea ses  s h a rp ly  in  th e  low er
end to  a good to  r i c h  abundance.
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F: 2225 -  2400 m: Again a zone w i th  a la r g e  v a r i a t i o n  in  th e  abundance o f
o rg a n ic  ca rbon , but showing an o v e r a l l  good abundance.

G: 2400 -  2550 m: Very  s i m i l a r  to  zone F.

H: The upper p a r t  o f  t h is  zone has a r ic h  abundance o f  o rg a n ic  ca rb o n , w h i le
i t  drops s h a rp ly  from 2770 m, and th e  low er p a r t  o f  th e  zone has o n ly  a f a i r  
abundance o f  o rg a n ic  carbon.

E x t r a c ta b le  O rganic  M a t te r  (EOM) and Chromatographic S e p a ra t io n

A: -  1580 m: No sample from t h is  zone was e x t r a c te d .

B: 1580 -  1795 m: One sam ple, 1580 -  1610 m, from t h i s  zone was e x t r a c t e d ,  
showing a f a i r /g o o d  abundance o f  e x t r a c t a b le  hydrocarbons. The gas chromatogram  
o f  th e  s a tu ra te d  hydrocarbon f r a c t i o n  is  v e ry  f r o n t  b ia s e d ,  a lm ost no a lkanes  
a re  r e g is te r e d  above r t ^ Q -  IT  is  b e l ie v e d  t h a t  t h is  is  caused by co n tam inatio n  
o f  d ie s e l  from th e  d r i l l i n g  mud.

C: 1795 -  1985 m: One sample, 1925-40  m, from t h is  zone was e x t r a c t e d ,  showing 
a r i c h  abundance o f  e x t r a c t a b le  hydrocarbons. The HC/T0C r a t i o  i s ,  however, 
t h a t  h igh t h a t  i t  in d ic a te s  t h a t  th e  sample is  contam inated by m ig ra te d  hydro­
carbons . The gas chromatogram o f  th e  s a tu ra te d  hydrocarbon f r a c t i o n  shows a 
smooth f r o n t  b iased  d i s t r i b u t i o n  w i th  th e  p r i s t a n e / n - C ^  r a t i o  c lo s e  to  u n i ty  
and a r a t h e r  low p r is ta n e /p h y ta n e  r a t i o .

D: 1985 -  2075 m: One sam ple, 2015-40  m, from t h is  zone was e x t r a c t e d ,  aga in  
showing a r i c h  abundance o f  e x t r a c t a b le  hydrocarbons. As w i th  th e  sample from  
th e  zone above, th e  HC/T0C r a t i o  is  found t h a t  high t h a t  i t  in d ic a te s  the  
sample to  be contam inated  by m ig ra te d  hydrocarbons. The gas chromatogram o f  
th e  s a tu ra te d  hydrocarbon f r a c t i o n  shows a smooth f r o n t  b iased  d i s t r i b u t i o n  
t y p ic a l  f o r  th e  s a tu ra te d  hydrocarbon f r a c t i o n  o f  a w e l l  matured crude o i l .

E: 2075 -  2225 m: One sample, 2195 -  22 10 m, from t h i s  zone, was e x t r a c t e d ,  
showing a r i c h  abundance o f  e x t r a c t a b le  hydrocarbons. The HC/T0C r a t i o  i s ,  
however, m arkedly low er than in  th e  zone above. The gas chromatogram o f  the  
s a tu ra te d  hydrocarbon f r a c t i o n  is  v e ry  s i m i l a r  to  one o f  th e  ana lysed  samples 
from zone D.



F: 2225 -  2400 m: One sam ple, 2255-70  m, from t h is  zone was e x t r a c t e d ,  showing 
a r ic h  abundance o f  e x t r a c t a b le  hydrocarbons. The gas chromatogram o f  th e  
s a tu ra te d  hydrocarbon f r a c t i o n  is  a lm ost id e n t ic a l  to  th e  two from th e  zone 
above.

G: 2400 -  2550 m: One sam ple , 2400 -  2410 m, from t h is  zone was e x t r a c t e d ,  
showing a good to  r ic h  abundance o f  e x t r a c t a b le  hydrocarbons. The HC/T0C 
r a t i o  is  m arkedly  low er than in  th e  zones above, suggesting  t b a t  t h i s  sample  
is  f r e e  from co n tam in a tio n  o f  m igra ted  hydrocarbons. The gas chromatogram o f  
th e  s a tu ra te d  hydrocarbon f r a c t i o n  changes compared to  th e  ana lysed  samples 
above. The carbon p re fe re n c e  index is  m arkedly h ig h e r ,  w h i le  th e  p r i s t a n e / n - C ^  
r a t i o  is  aga in  c lo s e  to  u n i t y .

V i t r i n i t e  R e f le c ta n c e

Twelve samples were ana lysed  f o r  v i t r i n i t e  r e f l e c t a n c e .  In  th e  fo l lo w in g  each 
sample is  d e s c r ib e d ,  and to g e th e r  w i th  th e  r e f le c t a n c e  d a t a ,  o th e r  in fo rm a t io n  
from th e  analyses w i l l  be g iv e n .

1520-50  m: S h a le ,  R^ = 0 . 3 3 ( 2 1 ) .

Bitumen wisps in  th e  sample a re  dom inant. O therw ise low c o n te n t  o f  v i t r i n i t e  
p a r t i c l e s  and w ispy p a r t i c l e s .  Only a t r a c e  o f  i n e r t i n i t e  and reworked m a t e r i a l .  
UV l i g h t  shows a y e l lo w  and y e l lo w /o ra n g e  f lu o re s c e n c e  from spores w i th  a low 
e x i n i t e  c o n te n t .

1723 m: Ca lcareous s h a le ,  = 0 . 3 9 ( 1 2 ) .

The sample has o n ly  a t r a c e  o f  o rg an ic  m a te r ia l  w i th  bitumen wisps in  a few  
c u t t in g s .  Occasional p a r t i c l e s  o f  v i t r i n i t e  and reworked m a t e r ia l .  UV l i g h t  
shows a l i g h t  orange f lu o re s c e n c e  from spore fra g m e n ts ,  r a t h e r  d u l l ,  and a 
low e x i n i t e  c o n te n t .

1865-80  m: Mixed sh a le  and carbonate  l i t h o l o g i e s ,  R^ = 0 . 3 2 ( 8 ) .

P l e n t i f u l  small bitumen w is p s ,  but o th e rw is e  o n ly  a low c o n te n t  o f  poor 
p a r t i c l e s  o f  i n e r t i n i t e  and wispy p a r t i c l e s  o f  v i t r i n i t e .  UV l i g h t  shows a 
y e l lo w  f lu o re s c e n c e  from spore specks and a t r a c e  o f  e x i n i t e .
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2001 m: S h a le ,  = 0 . 4 5 ( 2 0 ) .

The sample has a moderate o rg a n ic  c o n te n t  w i th  bitumen wisps and s t r i n g e r s .  ^
O th e rw is e ,  m o stly  i n e r t i n i t e  and reworked p a r t i  c le s  w i th  some wisps and p a r t i  c le s  
o f  v i t r i n i t e .  UV l i g h t  shows a l i g h t  orange f lu o re s c e n c e  from spores and a m o dera te*  
to  r ic h  e x i n i t e  c o n te n t .

2 1 0 8 .5  m: S h a le ,  R^ = 0 . 4 8 ( 2 0 ) .

The sample has a low to  moderate o rg a n ic  c o n te n t  w i th  bitumen wisps and lo c a l i z e d  -
s t a in in g .  I n e r t i n i t e  and reworked p a r t i c l e s  a re  dominant w i th  su b o rd in a te  wispy  
p a r t i c l e s  o f  v i t r i n i t e .  UV l i g h t  shows a l i g h t  and m id-orange f lu o re s c e n c e  from  
spores and a low to  moderate e x i n i t e  c o n te n t .

2191 m: Ca lcareous s h a le ,  R^ = 0 . 4 5 ( 2 0 ) .

The sample has a low o rg a n ic  c o n te n t  showing bitumen w isp s . P a r t i c l e s  o f  r e ­
worked m a te r ia l  and i n e r t i n i t e  a re  dom inant, bu t some p a r t i c l e s  o f  v i t r i n i t e  
a re  rec o rd e d . UV l i g h t  shows a l i g h t  and m id-orange f lu o re s c e n c e  from spore specks 
and a t r a c e  o f  e x i n i t e .

2278 m: Shaly  l im e s to n e ,  R^ = 0 . 3 7 ( 5 ) .

The sample has a low to  moderate o rg a n ic  c o n te n t ,  a lm ost e n t i r e l y  i n e r t i n i t e  and 
reworked p a r t i c l e s .  Some bitumen wisps and v e ry  o c c a s io n a l ly  v i t r i n i t e  w ispy p a r ­
t i c l e s  a re  re c o rd e d . UV l i g h t  shows a l i g h t  orange f lu o re s c e n c e  from spores and 
hydrocarbon specks and a t r a c e  o f  e x i n i t e .

2385 m: S i l t y  s h a le ,  R^ = 0 . 3 3 ( 2 0 ) .

The sample has a moderate o rg a n ic  c o n te n t ,  about equal p ro p o rt io n s  o f  v i t r i n i t e  
wisps and p a r t i c l e s  w i th  p a r t i c l e s  o f  i n e r t i n i t e  and reworked m a t e r ia l .  Bitumen 
wisps a re  a ls o  p re s e n t .  UV l i g h t  shows y e l lo w  to  orange and m id-orange fluorescence;-  
from spores and a moderate to  r ic h  e x i n i t e  c o n te n t .

2481 m: S i l t s t o n e ,  R^ = 0 . 3 9 ( 2 0 ) .

The sample has a moderate o rg a n ic  c o n te n t ,  m o stly  p a r t i c l e s  and wispy p a r t i c l e s  
o f  v i t r i n i t e .  Some bitumen wisps and su b o rd in a te  i n e r t i n i t e  and reworked p a r t i c l e s .
UV l i g h t  shows a m id-orange f lu o re s c e n c e  from spores and a moderate to  r ic h  ]
e x i n i t e  c o n te n t .
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2582 m: S h a le ,  R^ = 0 . 5 1 ( 2 0 ) .

The sample has a low o rg a n ic  c o n te n t  w i th  fragm ents o f  i n e r t i n i t e  and reworked  
m a t e r ia l .  P a r t i c l e s  o f  l i g n i t e ,  most in c lu d e d  in  sediment m a t r ix .  Only a t r a c e  
o f  v i t r i n i t e  and b itum en. UV l i g h t  shows a m id -orange f lu o re s c e n c e  from spores  
and a t r a c e  o f  e x i n i t e .

2645-60  m: S h a le ,  C a r b a r g i l l e t e  and c o a l ,  R^ = 0 . 5 0 ( 2 3 ) .

The sample has a moderate to  r ic h  o v e r a l l  o rg a n ic  c o n te n t .
C oal:  Low ra n k ,  v i t r i n i t e  but d i r t y .
C a r b a r g i l l e t e :  Good v i t r i n i t e  wisps and s t r in g e r s  to g e th e r  w i th  some 

i n e r t i n i t e  p a r t i c l e s .
S hale : A few reworked and i n e r t i n i t e  p a r t i c l e s .
UV l i g h t  shows a l i g h t  to  m id-orange f lu o re s c e n c e  from spores and re s in  to g e th e r  
w ith  a moderate e x i n i t e  c o n te n t .

2810-25  m: Mixed s h a le  l i t h o l o g i e s ,  R^ = 0 . 4 4 ( 2 0 ) .

The sample has a low o v e r a l l  o rg a n ic  c o n te n t ,  b u t v e ry  v a r i a b l e .  M o s t ly  small 
bitumen wisps to g e th e r  w i th  i n e r t i n i t e  and reworked p a r t i c l e s .  A few v i t r i n i t e  
p a r t i c l e s  and coal f ra g m en ts . UV l i g h t  shows a l i g h t  to  m id-orange f lu o re s c e n c e  
from spores and a low e x i n i t e  c o n te n t .

2884 m: Red s i l t s t o n e .

No d e te rm in a t io n  p o s s ib le .

V is u a l  E v a lu a t io n  o f  Kerogen

The kerogen study o f  t h i s  w e l l  is  based on s ix te e n  sam ples, a p p ro x im a te ly  one 
per hundred m e te r ,  which g ives  a f a i r l y  rough sketch o f  th e  changes in  e n v iro n -  
ment compared to  th e  s tu dy o f  w e l l  3 0 /6 - 1 .

The m a tu ra t io n  param etres o f  th e  o rg a n ic  remains in  t h i s  w e l l  resemble those  
recorded f o r  w e l l  3 0 / 6 - 1 .  However, in  d r a f t in g  th e  r e s u l t s  (T a b le  V I I I  c f r .
F ig .  5) from 3 0 / 6 - 1 ,  th e  m a tu ra t io n  index  was m isp laced a t  th e  3 le v e l  in s te a d  
o f  2 .  The e n t i r e  w e l l  seems immature.



- 10 -

1460 -  1490 m to  1640 -  1670 m: The th re e  samples examined from t h i s  in t e r v a l  
a re  dominated by s a p ro p e l .  The res id u e s  a re  g e n e r a l ly  f i n e l y  d is p e rs e  but  
in c lu d e  ag g re g a te s . There i s  a mi nor f r a c t i o n  o f  in d e te rm in a te  herbaceous  
m a te r ia l  and wood remains bes ide  sm all b la c k  coal f ra g m en ts . P o l le n  and cysts  
a re  p re s e n t  and w e l l  p re served .

C o lour ind ex: 1+ to  1 + /2 -  an immature fo rm a t io n  though w i th  p o t e n t ia l  f o r  o i l
and gas fo rm a t io n .

1760 -  1790 m to  1865 -  1880 m: The two res id u e s  from t h i s  i n t e r v a l  a re  charac  
t e r i z e d  by th e  abundance o f  a c id  r e s i s t a n t  m in e ra ls  compared w i th  th e  i n t e r v a l  
above. In  th e  upper sample dark  coal fragm ents and woody m a te r ia l  a re  dominant 
compared w i th  s a p ro p e l .  The cy s ts  and p o l le n  recorded a re  w e l l  p re s e rv e d . The 
lo w er  sample is  dominated by s a p ro p e l ,  and a r ic h  and v a r ie d  c y s t  assemblage  
i s  p re s e n t .

Co lour in d ex :  - 2  f o r  a fo rm a t io n  t h a t  is  immature but has p o t e n t ia l  f o r  o i l
and gas , more o i lp r o n e  below.

1955 -  1970 m to  2165 -  2180 m: There  is  an abundance o f  a c id  r e s i s t a n t  m in e ra ls  
in  these  re s id u e s .  Sapropel dominates and th e  c o n te n t  o f  in d e te rm in a te  herbaceous 
rem a in s , woody m a te r ia l  and c o a ly  p a r t i c l e s  v a r i e s .  The palynomorphs a re  domi-  
n a n t ly  p o l le n  in  th e  two upper sam ples, p o l le n  and spores in  th e  low est sample. j

C o lour in d ex: - 2 / 2  f o r  an immature fo rm a t io n  t h a t  has p o t e n t ia l  f o r  o i l  and gas.

2255 -  2770 m: S a p ro p e l,  p a r t l y  recovered  as a g g re g a te s ,  dom ina tes , but th e re  
i s  a ls o  about 40 % in d e te rm in a te  herbaceous and woody m a t e r i a l .  Well preserved  
cy s ts  a re  p re s e n t .

C o lour in d ex: 2 /2 + ,  could be s l i g h t l y  too  h igh  as a m a tu ra t io n  p a ra m e tre ,  due
to  presence o f  ca rb o n a te .  An immature fo rm a t io n  w i th  p o t e n t ia l  f o r  o i l  and gas 
g e n e ra t io n .  f

2345 -2 3 6 0  m: Sapropel dominates and embeds palynomorphs. In d e te rm in a te  h erba­
ceous m a t e r i a l ,  c u t i c u l a r  fragm ents and woody m a te r ia l  a re  p re s e n t  in  small 
amounts.

C o lour ind ex: 2 .  An immature fo rm a t io n  w i th  p o t e n t ia l  f o r  o i l  and gas generation.^

2465 -  2480 m to  2750 -  2765 m: T e r r e s t r i c  remains dominate t h i s  i n t e r v a l .
M oody/coaly  m a te r ia l  dominates below 2555 m. A l l  samples have an elem ent o f
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c u t i c u l a r  f ra g m e n ts ,  in d e te rm in a te  herbaceous m a t e r i a l ,  p o l le n  g ra in s  and 
sometimes p o l le n  and spores . Sapropel seems p re sen t  in  small p ro p o r t io n s .

Colour in d ex: 2 ,  2 /2 + ,  in  some samples s l i g h t l y  in c rea sed  due to  l i t h o l o g i c
c o n t r o l .

2810 -  2825 m: A f i n e l y  d isp ersed  re s id u e  dominated by sapropel and w i th  con-  
s id e r a b le  amounts o f  v e ry  sm all s iz e d  und isso lved  heavy m in e ra ls .  The t e r r e s t r i c  
elem ent is  minor and in c lu d e s  c u t ic le s  woody m a t t e r ,  coal p a r t i c l e s  and in d e t e r ­
m inate  herbaceous bes ide  p o l le n  and spores .

Colour ind ex: 2 .  An immature fo rm a t io n  w i th  p o t e n t ia l  f o r  o i l  and gas g e n e ra t io n .

2885 -  2900 m: More than 50 % o f  th e  re s id u e  a re  und isso lved  m in e ra ls .  The o r ­
gan ic  re s id u e  seems h a l f  in d e te rm in a te  herbaceous, h a l f  t r u e  s a p ro p e l.

Colour ind ex: L ig h t  co loured  m a t e r i a l ,  we suspect c o n tam in a tio n  in  an o th e rw ise
ba rren  fo rm a t io n .
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Based on th e  headspace d a t a ,  th e  analysed sequence o f  th e  w e l l  was d iv id e d  
in t o  e ig h t  zones:
A: -  1580 m, B: 1580 -  1795 m, C: 1795 -  1985 m, D: 1985 -  2075 tn,
E: 2075 -  2225 m, F: 2225 -  2400 m, G: 2400 -  2550 m and H: 2550 -  2900 m.

In our e v a lu a t io n  o f  th e  w e l l ,  th e  r ic h n es s  r a t i n g  is  based on th e  abundance
o f  l i g h t  hydrocarbons, t o t a l  o rg an ic  carbon and e x t r a c t a b le  hydrocarbons. The
m a tu r i t y  r a t in g  is  based on th e  v i t r i n i t e  r e f le c t a n c e  and th e  c o lo u r  o f  th e  
kerogen, w h i le  th e  type  o f  source rock is  based on th e  typ e  o f  kerogen determ ined  
by th e  v is u a l  kerogen e s t im a t io n s .

A: The abundance o f  l i g h t  hydrocarbons in  t h is  zone is  po o r,  w h i le  th e
abundance o f  o rg a n ic  carbon is  good. V i t r i n i t e  r e f le c t a n c e  measurements show 
a la r g e  p ro p o r t io n  o f  reworked m a t e r i a l .  The v is u a l  kerogen exam inatio n  shows 
th e  samples to  be dominated by s a p ro p e ls .  I t  is  b e l ie v e d  t h a t  th e  descrepencies  
shown in  th e  v a r io u s  analyses a re  caused by th e  la r g e  amount o f  reworked m a te r ia l  
which would gi ve a high TOC v a lu e  but no l i g h t  hydrocarbons. These reworked p a r ­
t i c l e s  could  be c o m p le te ly  blanked out by th e  voluminous sapropel m a t e r i a l .

On th e  background o f  t h i s ,  t h is  zone w i l l  be r a te d  as immature w i th  a poor 
p o t e n t ia l  as a source rock f o r  o i l  and gas.

B: 1580 -  1795 m: The abundance o f  l i g h t  hydrocarbons is  h ig h e r  than in  zone A,  
w h i le  th e  o rg a n ic  carbon drops s h a rp ly .  Some o f  th e  samples a re  contam inated  
by d ie s e l  from th e  d r i l l i n g  mud. The zone has a s l i g h t l y  h ig h e r  p o t e n t ia l  than  
zone A and i t  is  ra te d  as immature w i th  a f a i r  p o t e n t ia l  as a source rock f o r  
o i l  and gas.

C: 1795 -  1985 m: The o rg a n ic  carbon va lues in c re a s e  ag a in  in  t h i s  zone , and 
e x t r a c t io n  in d ic a te s  co n tam in atio n  o f  hydrocarbons. The gas chromatogram  
o f  th e  s a tu ra te d  hydrocarbon f r a c t i o n  shows t h i s  co n tam in atio n  to  be m igra ted  
hydrocarbons and not d i e s e l .  The zone w i l l  be ra te d  as immature w i th  a good 
p o t e n t ia l  as a source rock f o r  o i l  and gas. The zone is  most o i lp r o n e  in  th e  
low er p a r t .  M ig ra te d  hydrocarbons r e g is te r e d  in  th e  zone.

CONCLUSION
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D: 1985 -  2075 m: Both l i g h t  hydrocarbons and e x t r a c t io n  r e s u l t s  show t h is  
zone to  c o n ta in  m ig ra te d  hydrocarbons. The zone is  ra te d  as immature w i th  a 
f a i r /g o o d  p o t e n t ia l  as a source rock f o r  o i l  and gas.

E: 2075 -  2225 m: T h is  zone is  a ls o  found to  be im m ature, bu t w i th  a good to  
r ic h  p o t e n t ia l  as a source rock f o r  o i l  and gas. P o s s ib ly  m ig ra te d  hydrocarbons  
in  the  zone which m ight have re s u l te d  in  too h igh a r a t i n g .

F: 2225 -  2400 m: T h is  zone co n ta in s  la r g e  amounts o f  l i g h t  hydrocarbons p ro -  
b a b ly  r e s e r v o ir e d  in  th e  sandstone in  th e  zone.

The c la y s to n e  in  th e  zone is  immature and r a te d  to  have a g o o d /r ic h  p o t e n t ia l  
as a source rock f o r  gas and o i l .  The sandstone co n ta in s  la r g e  amounts o f  m i­
g ra te d  l i g h t  hydrocarbons.

G: 2400 -  2550 m: Again an immature zone where th e  c la y s to n e  has a g o o d /r ic h  
p o t e n t ia l  as a source rock f o r  gas and o i l .  The sandstone s t i l l  co n ta in s  m i­
g ra te d  hydrocarbons, b u t th e  com position is  d i f f e r e n t  to  th e  zone above.
The C-j -  i s  n o t as pronounced as in  zone F ,  w h i le  th e  hydrocarbons has
a v e ry  h igh  abundance. T h is  in d ic a te s  t h a t  th e  gas is  w e t t e r  than in  zone G, 
and th e re  is  a l a r g e r  c o n c e n tra t io n  o f  h e a v ie r  hydrocarbons r e s e r v o ir e d  h e re .

H: 2550 -  2900 m: The abundance o f  hydrocarbons drops s h a rp ly  in  zone H 
a p a r t  from some sam ples, and due to  th e  zone be ing  m a in ly  sandstone i t  w i l l  
n o t work as a source ro c k .  The zone is  immature to  moderate m ature . There is  
no d i r e c t  ev idence  o f  m ig ra te d  hydrocarbons in  t h is  zone.



Headspace 3 0 /6 -2 C o n c e n tra t io n  n  g a ? /p r .  kg rock

Sample Depth (m) ' l ^ 2 ' 3 "C4 ^ 1 * ^ 4 ^ 2 * ^ 4 % wetness X
Kl 489 1340- 70 94 30 130 64 232 556 550 456 8 2 .86 0 .2 8
Kl 491 1400- 30 124 54 355 264 573 1565 1370 1246 9 0 .9 2 0 .4 6
Kl 493 1460- 90 13 3 16 2 8 592 41 28 6 9 .2 2 0 .2 9
Kl 495 1520- 50 2 2 2 2 76 953 18 37 1749 3306 1084 3 2 .8 0 0 .4 9
Kl 497 1580-1610 12487 512 3815 43 8 6 1919 16943 4456 26 .30 0 .51
Kl 499 1640- 70 20849 2032 23334 283 908 3779 47506 26657 56.11 0 .4 2
Kl 501 1700- 30 2746 1142 11504 572 1116 2472 16482 14335 8 6 .9 8 0.51
Kl 503 1760- 90 9074 3505 29962 623 1524 4073 44689 35614 76 .69 0.41
Kl 505 1805- 20 8359 4363 39526 1843 7395 8427 57886 49527 8 5 .5 6 0 .4 9
Kl 507 1835- 50 4361 2968 1141 1579 2476 732 12524 8163 6 5 .1 8 0 .6 4  -
Kl 509 1865- 80 7615 3935 3838 1567 3736 5064 20692 13076 6 3 .2 0 0 .4 2
Kl 511 1895-1910 4630 1738 2025 560 1359 1899 10313 5682 5 5 .10 0.41
Kl 513 1925- 40 6211 3319 3034 1005 2245 2326 15815 9604 6 0 .7 3 0 .4 5
K1515 1955- 70 6735 3630 3887 1387 3134 3815 18773 12038 6 4 .1 3 0 .4 4
K1517 1985-2000 9100 5621 4503 1982 3864 4572 25070 15970 6 3 .7 0 0.51
Kl 519 2015- 30 177133 75661 ^ 118695 306000 490828 32526 1168318 991186 8 4 .8 4 0 .6 2
Kl 521 2045- 60 72888 38698 ' 37024 90341 156902 5210 395854 322966 8 1 .59 0 .5 8
Kl 523 2075- 90 8281 4166 3917 10610 16883 236 43857 35576 81 .1 2 0 .6 3
Kl 525 2105- 20 6305 3258 2825 1 1 2 0 3294 2711 15902 9598 6 0 .35 0 .4 7

'



C o n cen tra t io n  n  g a s /p r .  kg. rock

Headspace 3 0 /6 -2   ̂ ?

Sample Depth (m) ' l ^ 2 ' 3 "C4 '5 + 1 0 1 - 0 4 ZC2 -C 4 % wetness

K1527 2135- 50 7372 3732 3518 1297 2772 2779 18690 11318 6 0 .5 6 0 . 4 7

K1529 2 1 65 -  80 21665 13328 15687 9449 14994 6196 75124 53458 71 .16 0 .6 3
K1531 2195-2210 8547 4757 4114 922 2108 4886 20449 11902 58 .20 0 .4 4
Kl 532 2210- 25 2 2 2 0 848 1 1 2 1 326 848 3455 *5363 3T43 5 8 .60 0 .3 8
K1533 2 2 25 -  40 13208 4318 2525 531 1308 3135 21890 8682 39 .66 0 .41
Kl 534 2240- 55 26373 16578 16035 5917 12351* 17399 77255 50882 6 5 .86 0 .A 8

Kl 535 2 7 55 -  70 39306 17619 16851 3034 7825 14485 84636 45329 5 3 .56 0 .3 9
K1536 2270- 85 110286 67317 91421 18930 50675 98172 338630 228343 6 7 .4 3 0 .3 7
K1537 2285-2300 27331 15592 16138 5341 13832 20157 78234 50903 6 5 .0 6 0 .3 9
K1538 2300- 15 18533 11696 12584 5544 12134 1819 60491 41958 6 9 .3 6 0 .4 6  ui
Kl 539 2 3 1 5 -  30 27140 14465 19924 4401 11397 18243 77326 50186 6 4 .9 0 0 .3 9
Kl 540 2330- 45 28348 14784 14120 3671 9316 9979 70240 41892 5 9 .64 0 .3 9
K1541 23 45 - 60 8663 5125 4150 1333 3053 2255 22325 13662 6 1 .2 0 0 .4 4
Kl 542 2360- 75 7708 4394 3641 641 1435 1868 17819 1 0 1 1 1 56 .74 0 .4 5
Kl 543 2 3 7 5 -  90 *18011 11426 10234 3419 8225 13823 51316 33304 6 4 .9 0 0 .4 2
Kl 544 2390-2400 21263 13120 12139 3081 7686 13689 57291 36028 6 2 .8 9 0 .4 0
K1545 2400 3397 1757 1489 376 824 1479 7843 4446 56 .69 0 .4 6
Kl 580 2405- 20 407 537 1347 337 831 2251 3460 3053 8 8 . 2 2 0 .41
Kl 581 2420- 35 1929 1472 3256 846 1911 5853 9314 7485 79.51 0 .4 4



  C o n c e n tra t io n  p. g a s /p r .  kg. rock
Headspace 3 0 /6 - 2  ^ _ j l  _

Sample Depth (m) ' l ^2 ' 3 ^ 4 nC^ '5 + Z C i -C , ^ 2 * ^ 4 % wetness X
Kl 582 ' 2435- 50 301 214 516 146 387 9030 1567 1264 8 0 .7 8 0 .3 8
K1583 2450- 65 1577 1291 4288 1576 4175 28401 12909 11331 8 7 .7 8 0 .3 8
Kl 584 2465- 80 2045 1057 2459 884 1920 8025 8366 6321 7 5 .5 6 0 .4 6
Kl 585 2480- 95 4061 *1601 2783 832 1878 8158 11155 7094 6 3 .5 9 0 .4 4
Kl 586 2495- 2510 3663 1818 4066 1465 3647 1368 14659 10996 75.01 0 .4 0
Kl 587 25 10 - 25 3965 3062 4712 1789 4757 1778 18285 14320 78.31 0 .3 8
Kl 588 2525- 40 6799 2995 6925 2295 6097 2400 25111 18312 72 .9 2 0 .3 8
Kl 589 2540- 55 6553 2881 6181 2178 5424 2702 23217 16664 7 1 .7 8 0 .4 0
Kl 590 25 55 - 70 3173 1139 1925 528 1395 783 8160 4988 6 1 .1 2 0 .3 8
K1591 2570- 85 7970 4017 2009 253 526 85 14775 6805 4 6 .0 6 0 .4 8
Kl 592 2 5 8 5 - 2600 3364 1778 885 1 1 1 231 36 6369 3005 4 7 .1 8 0 .4 8
Kl 593 2600r 15 3945 1947 1079 151 307 5 3 . 7428 3483 4 6 .8 9 0 .4 9
K1594 2 6 1 5 - 30 4883 2591 1549 231 465 77 9720 4836 4 9 .7 6 0 .5 0
Kl 595 2630- 45 34335 21371 10846 1409 2849 299 70831 36476 5 1 .5 0 0 .4 9
Kl 596 2645- 60 1264 2511 1317 177 340 .46 5609 4345 77 .4 7 0 .5 2
Kl 597 26 60 - 70 4469 2511 1283 167 318 47 8748 4279 4 8 .1 9 0 .5 3
Kl 598 2675- 90 2864 1291 653 92 190 29 5090 2225 4 3 .7 2 0 .4 8
Kl 599 2690- 2705 1316 455 274 43 103 43 2193 876 3 9 .9 5 0 .4 2
Kl 600 27 05 - 2 0 2064 792 433 64 146 43 3500 1435 4 1 .0 2 0 .4 3

! . .



Headspace 3 0 /6 -2  C o n c e n tra t io n j j .  g a s /p r .  kg. rock

Sample Depth (m) ' l ^ 2 ' 3 ^ 4 "C4 '5 + i ' r ' 4 ^ 2 * ^ 4 % wetness X
K1601 2720- 35 5396 2039 712 90 2 0 1 42 8439 3042 3 6 .0 5 0 .4 5

Kl 602 27 35 -  50 3291 1541 711 93 194 32 5829 2538 4 3 .5 4 0 .4 8

K1603 2750- 65 5226 2726 1276 116 296 37 9690 4464 4 6 .0 7 0 .5 6

K1604 27 65 -  80 3031 1283 506 76 151 28 5047 2016 3 9 .9 5 0 .5 0

K1605 2780- 95 18900 6425 2216 261 602 155 28404 9503 3 3 .46 0 .4 3

K1606 2795-2810 6942 2750 822 96 2 0 0 42 10810 3868 3 5 .7 8 0 .4 8

Kl 607 2810- 25 25969 4929 2593 332 7 21 151 34554 8585 2 4 .8 5 0 .4 6

Kl 608 28 25 - 40 494 73 1 0 1 2 1 49 2 2 738 244 3 3 .0 8 0 .4 3

K1609 2840- 55 151 28 6 6 13 39 19 297 146 49.21 0 .3 3 !
K1610 2855- 70 1862 2695 640 67 130 6 5395 3532 6 5 .4 8 0 .5 2

K1611 2870- 85 1515 230 148 2 2 50 15 1966 451 2 2 .9 4 0 .4 5  .

K1612 2885-2900 13127 591 638 1 2 0 268 271 14744 1617 10 .97 0 .4 5



Ik u  No. 
Kl 489

Kl 490

Kl 491

Kl 492

Kl 493

Kl 494

Kl 495

K1497

Kl 499

Kl 501

-  1 8  -

Depth TOC L ith o lo g y
1 3 4 0 - '  70 1 .7 2  100% C la y s to n e , g re y ,  brownish

sm.am. Sand, w h i t e ,  s u b an g u la r ,  coarse

1370-1400  1 .7 3  100% C la y s to n e , grey
sm.am. Sand, w h i t e ,  subangular to  rounded,  

coarse to  f in e

1400- 30 1 .8 0  100% C la y s to n e , g re y ,
sm.am Sand, su b a n g u la r ,  coarse to  f in e

1420- 60 1 .7 7  100% C la y s to n e , as,above
sm.am Sand, w h i t e ,  su bangular  to  subrounded, coarse

1460-1490 1 .9 6  40% C la y s to n e ,  g re y ,  brown,
60% Sand, w h i t e ,  subangular -  rounded, coarse to  f in e

1490-5120 1 .8 0  50% C la y s to n e , grey
50% Sand, w h i t e ,  subangular -  rounded, coarse to  f in e  
sm.am Lim estone, w h ite

1520- 50 1 .7 8  60% C la y s to n e , g re y ,  brown
40% Sand/Sandstone, w h i t e ,  s u b a n g u la r ,  coarse to  f in e  
Obs: P y r i t e

1580-1610 3 .0 9  100% C la y s to n e ,  g re y ,  brown;
sm.am Lim estone, w h i te ;  Sand, w h i t e ,  subrounded, coarse

1640- 70 1 .0 0  100% C la y s to n e , g re y ,  brown, g reen ish
Sm.am Limestone c o n s is t in g  o f  C a lc i t e  and S i d e r i t e ,

some m arly  and s i l  t y ,  l i g h t  grey to  brown, w h i te ;  
P y ri te

1700- 30 0 .7 8  100% C la y s t in e ,  grey to  browm, greenish
sm.am L im estone, as above; P y r i t e ;  Sand, s u b an g u la r ,  

coarse

K1503 1760- 90 0 .6 3  100% C la y s to n e , g re y ,  brown, green
sm.am P y r i t e ;  L im estone, as above



IKU No. Depth Toc L ith o lo g y

K l505 1805- 20 1 .0 8  100% C la y s to n e , g re y ,  brown, green
sm.am P y r i t e ;  Limestone c o n s is t in g  o f  S i d e r i t e  and 

Ca l e i  t e ,  some grad ing  to  sandy S i l t s t o n e  and 
M a r i ,  l i g h t  brown

K l507 1835- 50 1 .7 3  100% C la y s t in e ,  grey to  brown, green
sm.am P y r i t e ;  L im estone, as above

K l509 1865- 80 1 .1 9  100% C la y s to n e , grey to  brown, green
sm.am P y r i t e ;  L im estone, as above; Sand, sub­

a n g u la r ,  c o a rs t

K1511 1895-1910 0 .8 5  93% C la y s to n e , grey to  green
7% L im estone, w h ite  -  l i g h t  brown, c o n s is t in g  og

C a lc i t e  and S i d e r i t e ,  g rad in g  to  c la yey
S i l t s t o n e  

sm.am P y r i t e

K l513 1925- 40 1 .3 9  100% C la y s to n e , grey to  g re en , brown,
sm.am Lim estone, w h ite  to  l i g h t  brown; P y r i t e ,  

Sand, su b a n g u la r ,  coarse

K l515 1955- 70 1 .1 0  80% C la y s to n e , grey to  g re en , brown,
20% C l a y / S i l t s t o n e ,  sand, b row nish , l i g h t  grey

l i g h t  brown, p a r t l y  c a lc a re o u s ,  ? S i d e r i t i c  
sm.am L im estone, l i g h t  brown, w h i t e ,  c o n s is t in g  o f  

C a l c i t e / S i d e r i t e ;  P y r i t e ,  Sandstone, l i g h t  
brown

K l517 1985 -2000  1 .1 7  100% C la y s to n e , grey to  g re en , brown, l i g h t  grey to
brownish (C a lc e r e o u s ) ,  dark grey ovserved.

5% Mari to  L im estone, w h ite  to  l i g h t  brown, ( S i d e r i t i c )  
sm.am Sand, w h i t e ,  subangular co arse ; P y r i t e

K l519 2015 - 30 1 .9 0  100% C la y s to n e ,  as above
sm.am P y r i t e ;  M a r l /L im e s to n e ,  as above. Sand,

w h i t e ,  subrounded, c o a rs e ;  C l a y / S i l t s t o n e ,  w i th  
very  f in e  Sand, l i g h t  brown



- 2 0 -

K1521 2045- 60 0 .8 6  100% C la y s to n e , as above
sm.am P y r i t e ;  L im e s to n e /M a r l ,  l i g h t  brown and

w h i t e ,  g rad ing  to Sandstone; Sand, s u b an g u la r ,  
f i n e  to  coarse

K1523 2075- 90 0.91 100% C la y s to n e , as above
sm.am M a r l /L im e s to n e ,  w h ite  to  l i g h t  brown; P y r i t e  

Sand, w h ite  subrounded, coarse

K1525 2105- 20 0.81 85% C la y s to n e , as above
15% M a r l /L im e s to n e ,  s i l t y  and sandy, w h ite  to  l i g h t  

brown, ? s i d e r i t i c ,  grey  
sm.am Sand, w h i t e ,  s u b a n g u la r ,  c o a rs e ;  P y r i t e

K l527 2135- 50 0 .9 2  92% C la y s to n e , grey to  g reen , brown
8 % M a r l /L im e s to n e ,  grey to  l i g h t  brown, some 

w h ite
sm.am P y r i t e ;  Sand, w h i t e ,  subrounded, coarse

K1529 2165- 80 0 .8 7  75% C la y s to n e , g re y ,  l i g h t ,  d a rk ,  green
25% M a r l /L im e s to n e ,  w h i te ,  grey to  l i g h t  brown 

sm.am P y r i t e ;  Sand g r a in ,  w h i t e ,  subrounded, f in e

K1531 2195-2210  2 .6 7  50% C la y s to n e , grey to  green
50% Sand, w h i t e ,  s u b a n g u la r /a n g u la r ,  medium 

sm.am M a r l /L im e s to n e ,  w h i t e ,  grey to  l i g h t  brown; 
L ig n i t e / C o a l ;  P y r i t e

IKU No. Depth TOC L ith p lo g y

K l532 2210 -  25 1 .1 9  80% C la y s to n e , grey to  g reen ish  and l i g h t  grey
20% Sand, w h i t e ,  s u b a n g u la r /a n g u la r ,  medium 

sm.am M a rl /L im e s to n e  as above; P y r i t e

K l533 2225 -  40 2 .2 9  95% C la y s to n e ,  g re y ,  l i g h t  g re y ,  g re e n , greybrown
5% S i l t y /C l a y s t o n e ,  brow nish , l i g h t  g r e y /w h i te ,  

ca lcareous
sm.am P y r i t e ;  Sand, w h i t e ,  su b a n g u la r ,  coarse to  

f in e



-  21 -

K l534 2240 -  55 1 .4 7  65% C la y s to n e , as above
30% Sand, w h i t e ,  su bang u lar /subro unded , medium to  

c o a rs e ,
5% S i l t s t o n e ,  c la y e y  and sandy, ve ry  m icaceous, 

brown
sm.am S i l t /C la y s t o n e  and M a r i ,  w h i t e ,  brownish,

Mi ca; P y r i t e ;  Coal

K l535 2255 -  70 1 .5 9  75% C la y s to n e , as above
25% S a n d ,w h ite ,  s u b an g u la r ,  coarse to  f i n e ,  

sm.am P y r i t e ;  Mi ca; Coal
Mari to  C l a y / S i l t s t o n e ,  w h ite  to  l i g h t  brown,
Mi ca

K l536 2270 -  85 2 .0 9  78% C la y s to n e , as above
20% Sand, w h i t e ,  su b a n g u la r ,  coarse to  f in e  

2% P y r i t e
sm.am M ic a ;  C o a l;  Mari to  C l a y / S i l t s t o n e ,  w h ite  

to  l i g h t  brown

K1537 2285-2300  1 .2 4  40% C la y s to n e , g re y ,  some grad ing  to  ve ry  micaceous
S i l t s t o n e ,  dark g re y ,  brown, green 

40% Sand, w h i t e ,  s u b an g u la r ,  coarse to  f in e
20% Calcareous C laystone g rad in g  to  M a r i ,  s i l t y  and

sandy, brownish l i g h t  g re y /w h ite  to  l i g h t  
brown

sm.am P y r i t e ;  C oa l;  O o l i t h s ;  M ica; C o a l;  sandstone,  
very  f i n e ,  l i g h t  brown

K l538 2300 -  15 0 .9 4  35% C la y s to n e ,  l i g h t  to  dark g re y ,  brown,
50% Sand, w h i t e ,  s u b an g u la r ,  coarse to  f in e  
10% C la y s to n e /M a r l ,  as above 

sm.am P y r i t e ;  M ica ; C o a l;  ? S i d e r i t e ,  brown, Sandstone 
very  f i n e ,  brown; O o l i th s

IKU No. Depth TOC L i th o lo g y

Oi-



- 22 -

K l539 2315- 30 1 .0 3  30% C la y s to n e , g re y ,  dark g re y ,  g re en , brownish
50% Sand, and some Sandstone 
10% C la y s to n e /M a r i  as above 

sm.am P y r i t e ;  C oa l;  Mi ca ; ve ry  f i n e  Sandstone, brown

IKU No. Depth TOC L i th o lo g y

K1540 2330- 45 1 .1 9  60% C la y s to n e ,  g re y ,  brow nish , g re en , some dark
grey

30% Sand, as above 
10% C la y s to n e /M a r l  as above 

sm.am P y r i t e ;  Mi ca

K1541 2345- 60 1 .55  9 0 % C l a y s t i n e , a s a b o v e
10% C la y s to n e /M a r l  as above 

sm.am P y r i t e ;  Sand, w h i t e ,  subrounded, coarse to  
f i n e ;  Mi ca

K l542 2360- 75 1.61 80% C la y s to n e , g re y ,  b row nish , some green ,
micaceous .

20% Sandstone, w h i t e ,  s u b a n g u la r ,  f i n e  to  very  f in e  
sm.am P y r i t e ;  C o a l,  C la y s to n e /M a rl  as above, Mi ca

K1543 2375- 90 1 .7 9  80% C la y s to n e , g re y ,  brownish dark g re y ,  g re e n /
green ish

10% M a r i /C la y s to n e ,  s i l  t y ,  w h ite  to  l i g h t  brown 
10% Sandstone, w h i t e / l i g h t  g re y ,  f i n e  to  ve ry  f in e  

sm.am P y r i t e ;  C oa l;  Mi ca

K l544 2390-2400  1 .7 3  80% C la y s to n e , as above
10% Sandstone, as above 
1 0 % f ia r l /C la y s to n e ,  as above 

sm.am P y r i t e ;  C oa l;  Mi ca



-  23 -

K1545 2400 2 .1 6  75% C la y s to n e , as above, lam in a ted
10% M a r l /C la y s to n e ,  ( s i l t y )  as above 
15% Sand/Sandstone, as above 

sm.am P y r i t e ;  Mi ca ; C on s id e rab ly  contam inated  by 
cement

K l580 2405- 20 1.31 90% C la y s to n e , g re y ,  brownish ( p a r t l y  very
micaceous and s i l t y )

5% ? S id e r i t e ,  brown 
5% C la y s to n e /M a r l ,  as above 

sm.am Sandstone; P y r i t e ;  Mi ca

IKU No. Depth TOC L i th o lo g y

K l581 2420- 35 1.51 100% C la y s to n e ,  g re y ,  brownish
sm.am Sandstone, as above; P y r i t e ;  M ica ; ? S id e r i t e ,  

l i g h t  brown to  brown; M a r l /C la y s to n e ,  as above

K1582 2435- 50 1 .6 2  50% C la y s to n e , as above
50% Sand/Sandstone, w h i t e ,  s u b a n g u la r ,  f i n e  to  very  

f in e
sm.am P y r i t e ;  C oal;  M ic a ;  M a r i ,  brownish w h ite  to  

l i g h t  brown

K l583 2450- 65 1 .4 8  80% C la y s to n e , as above
10% M a r i ,  s i l t y ,  sandy, w h ite  to  l i g h t  grey  

and l i g h t  brown 
10% Sandstone, w h i t e ,  s u b an g u la r ,  f i n e ,  to  very  f i n e ,  

s l i g h t l y  micaceous 
sm.am P y r i t e ;  C oa l;  M ica; S i d e r i t e ,  brown

K l584 2465- 80 1 .2 4  70% C la y s to n e , as above
30% M a r i ,  as above, some brown 

sm.am Sand, w h i t e ,  subrounded, co arse ; P y r i t e ,  Mica



-  24 -

K1585 2480- 95 1 .5 2  50% C la y s to n e , as above
40% Sand/Sandstone, w h ite  to  g re y ,  l i g h t  brown 

subrounded, very  f i n e  -  f i n e ,  some coarse  
10% Mari to  L im estone, w h ite  to  grey and brown 

( ? S id e r i t e )  
sm.am C oa l;  P y r i t e ;  Mi ca .

K l586 2495-2510  2 .3 4  15% C la y s to n e , as above
15% Sandstone, w h i t e ,  subrounded, ve ry  f in e  to  f in e  
70% Coal

sm.am M a r l /L im e s to n e ,  w h ite  to  brown; Mica

K1587 2510- 25 1 .0 4  60% C la y s to n e , as above
5% Coal

25% Sandstone, w h i te ,  g re y ,  l i g h t  brown, subrounded, 
f i n e  to  very  f in e  

10% Mari to  L im estone, s a n d y / s i l t y ,  l i g h t  grey to  
brown, ( ? S id e r i t e )  

sm.am P y r i t e ;  Mica

K l588 2525- 40 1 .5 4  40% C la y s to n e ,  as above, p a r t l y  sandy
50% Sandstone, w h ite  to  grey and l i g h t  brown 
10% Mari to  L im estone, as above, very  f in e  to  f i n e ,  

some coarse  
sm.am C o a l;  P y r i t e ;

K l589 2540- 55 1 .6 7  20% C la y s to n e ,  p a r t l y  s i l t y  and m icaceous, grey
some l i g h t  brown ( s i l t y / s a n d y ,  c a lc a re o u s )

70% Sand, w h i t e ,  s u b a n g u la r -a n g u la r ,  coarse to  f in e  
sm.am P y r i t e ;  L im e s to n e /M a r l ,  w h i t e ,  s i l t y  ve ry  f in e  

Sandstone, l i g h t  g re y ,  micaceous, M ica;  
? S i d e r i t e ,  brown

K l590 2555- 70 0 .9 0  30% C la y s to n e ,  as above
70% Sand, w h i te ,  subrounded, coarse to  medium, some 

very  f i n e  to  f i n e ,  Sandstone, l i g h t  grey  
sm.am P y r i t e ;  C oa l;  L im estone, w h i te ;  Mica

IKU No. Depth TOC L ith o lo g y
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K1591 2570 - 85 3 .7 4  15% C la y s to n e , as above, l i g h t  greybrown
3% Coal & carbonaceous C la y s to n e , dark brown to  

b la c k ,  C o a l- la m in a  in  carbonaceous C la y s to n e ,
P y r i  te

82% Sand, w h i t e ,  su bangular  to  a n g u la r ,  medium to  co arse ,  
some very  coarse  

sm.am M a r l /L im e s to n e ,  w h i te ;  P y r i t e ;  Mica

K l592 2585-2600  2 .1 3  10% C la y s to n e , as above
90% Sand, as above

sm.am carbonaceous C la y s to n e /C o a l;  L im estone, w h ite  
P y r i t e ;  Mica

K1593 2600- 15 2 .4 4  100% Sand, w h i t e ,  s u b a n g u la r /a n g u la r ,  coarse-medium,
some very  coarse  

sm.am carbonaceous C la y s to n e /C o a l;  C la y s to n e ,  grey  
( S i l t ,  s c a t te r e d  Sand g r a i n s ) ,  some l i g h t  
brown; Mica

K l594 2615- 30 1.71 95% Sand, as above, ve ry  coarse and g rave l
5% carbonaceous C la y s to n e /C o a l ,  dark brown to  

b la c k ,  sandy, C la y s to n e , grey  
sm.am P y r i t e

K l595 2630 - 45 4 .6 7  70% carbonaceous C la y s to n e , dark grey and dark brown,
w ith  C o a l,  and C la y s to n e ,  l i g h t  greybrown 
to  greybrown (w a v y ) ,  w i th  C o a l- le n s e s  

30% Sand, w h i t e ,  su bangular  (v e ry )  coarse to  
medium

sm.am C la y s to n e ,  g re y ,  w i th  S i l t - l a m i n a ;  Coal;
P y r i t e ;  micaceous S i l t /S a n d s t o n e ,  l i g h t  grey

K l596 2645- 60 2.81 85% Sand, coarse-medium, some very  coarse
15% C la y s to n e ,  s i l t y ,  g re y ,  d a rk ,  grey ( s i l t y ,

m icaceous),  l i g h t  brown-greybrown, dark (ca rbon -  
' . aceous) 
sm.am C o a l;  P y r i t e ;  Mica

IKU No. Depth TOC L ith o lo g y
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IKU No. 

K1597

Kl 598

Kl 599

K1600

K1601 

Kl 602

2660- 75 4 .2 6  5% C la y s to n e , g re y ,  greybrown
93% Sand, as above 

2% Carb, S h a le ,  w i th  Coal 
sm.am P y r i t e ;  C oa l;  Sandstone, c a lc a re o u s ,  w h i t e ,  

f i n e ,  ? S id e r i t e ,  brown

2675- 90 1 .5 4  20% C la y s to n e , brown (w i th  C o a l ) -  grey (m icaceous,
s i l t y ) ,  dark grey (w i th  Coal)

80% Sand, coarse to  medium, s u b a n g u la r /a n g u la r ,  w i th  
l i g h t  brown S i d e r i t e  Sand 

sm.am C o a l;  P y r i t e ;  Sandstone, c a lc a re o u s ,  w h i t e ,  f in e

2690-2705 1 .4 9  20% C la y s to n e , greybrown (waxy) (s c a t te r e d  Sand
g ra in s  and Coal fragm en ts) to  grey  

80% Sand, as above w i th  subrounded l i g h t  brown 
S i d e r i t e  g ra in s  

sm.am Carb. C la ys to n e ;  P y r i t e ;  C o a l;  M ica; C h l o r i t e ,  green

2705- 20 1 .0 6  -20% C la y s to n e , g re y ,  l i g h t  d a rk ,  l i g h t  brown (w a xy )/
greybrown, some dark grey  

80% Sand, w h i t e ,  su b a n g u la r ,  coarse to  medium, w ith  
S i d e r i t e  Sand 

sm.am P y r i t e ;  Coal

2720- 35 4 .6 4  3% C la y s to n e , as above
97% Sand, w h i t e ,  medium to  c o a rs e ,  a n g u la r /s u b a n g u la r ,  

some very  coarse  
sm.am Coal

2735- 50 0 .9 4  10% C la y s to n e , grey to  greybrown, carbonaceous
C la ys tc n e /C o a l  

90% Sand, as above, some S i d e r i t e  Sand 
sm.am C oa l;  P y r i t e ;

Depth TOC L i th o lo g y
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IKU No. 

K1603

Kl 604 

K1605

Kl 606 

K1607 

Kl 608

K1609

2750- 65 1 .7 7  4% C la y s to n e , grey ( p a r t l y  micaceous, s i l t y ,  w i th  Coal)
91% Sand, as above, some very  coarse and Gravel 

5% C o a l,  and Carbonaceous C laystone  
sm.am P y r i t e ;  Mica

27 65 - 80 2.51 30% C la y s to n e , greybrown-grey
70% Sand, as above 

sm.am P y r i t e ;  Coal and carbonaceous C la y s to n e ;  Mica

2780- 95 1 .3 2  5% C la y s to n e ,  as above, p a r t l y  s i l t y ,  w i th  C o a l-
frag m en ts ; carbonaveous C lays to ne /C oa l  

95% Sand, w h i t e ,  m edium -coarse, s u b an g u la r ,  S i d e r i t e  
Sand observed  

sm.am P y r i t e

2795-2810  5% C la y s to n e , as above
95% Sand, w h i t e ,  subangular m edium -coarse, some very  

coarse
sm.am Coa li P y r i t e ;  l i g h t  brown S i d e r i t e  Sand

2810- 25 0 .8 8  70% C la y s to n e , redbrown, browngrey, l i g h t  g reen ,
y e l lo w ,  grey ( s i l t y ,  micaceous)

30% Sand, medium-coarse, very  co arse ,  
sm.am c a rb .  C la ys to n e ;  Coal;  P y r i t e ;  M a r i ,  w h ite

2825- 40 4.61 70% C la y s to n e , redbrown/brown, b row nish , g re y ,
y e l lo w ,  w h ite  ( s i l t y ) , l i g h t  green  

30% Sandstone, w h i t e ,  s i l t y ,  very  f i n e - f i n e ,  
c a l c ,  some medium to  coarse Sand 

sm.am P y r i t e ;  C oal;  M a r i ;  Mica

2840- 55 0 .3 3  50% C la y s to n e ,  as above, redbrown, p a r t l y  s i l t y / s a n d y
and c a lc

50% Sandstone, as above, a ls o  medium 
sm.am P y r i t e ;  M ica ; M a r i ,  w h ite

Depth TOC L ith o lo g y



IKU No. Depth TOC L ith o lo g y

K1610 2855- 70 0 .8 9  50% C la y s to n e , redbrown/brown ( s i l t y ,  sandy,
c a lc  p a r t l y ) ,  y e l lo w ,  g re y ,  l i g h t  g re en ,  
w h ite  ( c a lc )

50% Sand, w h ite  su bangular  coarse -  medium 
sm.am c o a l i f i e d  & p y r i t i z e d  wood; P y r i t e ;  C oa l;  Mica

K1611 2870- 85 0 .5 2  30% C la y s to n e , redbrown, g re y -b ro w n g rey , some y e l lo w ,
green

70% Sandstone (some c a lc )  and some Sand, w h i te ,  
.s u b a n g u la r ,  f i n e  to  c o a r -e  

sm.am C o a l;  P y r i t e ;  Mica

K1612 2885- 2900 0 .3 2  60% C la y s to n e ,  as above, some s l i g h t l y  sandy,
w h ite  (c a lc a re o u s )

40% Sand/Sandstone, w h i t e ,  su b a n g u la r ,  coarse -  f i n e  
sm.am P y t i r e ;  C o a l;  Mica



STATOIL 3 0 /6 -2 -  29 -

TABLE I I I

MEIGHT (mg) OF EOM AND CHROMATOGRAPHIC FRACTIONS

Sample Depth(m

Rock
e x t ra c te d

(9 )
EOM S a t . Aro . HC Non

HC TOC

-1497 1580 -  1610 3 5 ,3 2 2 ,3 2 , 2 7,1 9 ,3 5 ,0 3 ,0 8
-15 13 1925 -  40 1 0 0 , 1 4 3 9 ,0 167 ,7 157,1 3 2 4 ,8 4 9 ,4 1 ,3 9
-1519 2015 -  30 6 6 ,4 3 0 7 ,3 1 2 1 , 1 4 2 ,0 163,1 1 07 ,2 1 ,9 0
-1531 2195 -  2210 2 9 ,9 1 1 0 , 1 2 2 , 8 ^ 8 , 6 6 1 ,4 2 9 ,3 2 ,6 7
-1535 2255 -  70 33,1 9 3 ,6 2 0 , 0 2 6 ,7 4 6 ,7 15 ,7 1 ,5 9
-1545 2400 -  2415 8 1 ,2 8 9 ,7 14 ,5 3 0 ,4 4 4 ,9 16,1 2 ,1 6

TABLE IV

CONCENTRATION OF EOM AND CHROMATOGRAPHIC FRACTIONS (M e lg h t ppm o f  rock)

IKU No. Depth (m) EOM SAT Aro HC Non HC

K-1597 1580 -  1010 6 3 2 , - 6 2 , - 2 0 1 , - 2 6 3 , - 1 4 2 , -
K-1513 1925 -  40 4 3 8 6 , - 1 6 7 5 , - 1 5 6 9 , - 3 2 4 5 , - 4 9 4 , -
K-1519 2015 -  30 4 6 2 8 , - 1 8 2 4 , - 6 3 3 , - 2 4 5 6 , - 1 6 1 4 , -
K-1531 2195 -  2210 3 6 8 2 , - 7 6 3 , - 1 2 9 1 , - 2 0 5 4 , - 9 8 0 , -
K-1535 2255 -  70 2 8 2 8 , - 6 0 4 , - 8 0 7 , - 1 4 1 1 , - 4 7 4 , -
K-1545 2400 -  15 1 1 0 5 , - 1 7 9 , - 3 7 4 , - 5 3 3 , - 1 9 8 , -

TABLE V

CONCENTRATION OF EOM AND CHROMATOGRAPHIC FRACTIONS (m g/g/TOC).

IKU No. Depth (m) EOM SAT Aro T o ta l
hydrocarb .

Non
hydrocarb .

K-1497 1580 -  1610 2 1 , - 2 , - 7 , - 9 , - 5 , -
K-1513 1925 -  40 3 1 6 , - 1 2 1 , - 1 1 3 , - 2 3 3 , - 3 6 , -
K-1519 2015 -  30 2 4 4 , - 9 6 , - 3 3 , - 1 2 9 , - 8 5 , -
K-1531 2195 -  2210 1 3 8 , - 2 9 , - 4 8 , - 7 7 , - 3 7 , -
K-1535 2255 -  70 1 7 8 , - 3 8 , - 5 1 , - 8 9 , - 3 0 , -
K-1545 2400 5 1 , - 8 , - 1 7 , - 2 6 , - 9 , -



TABLE VI -  3 0 -

C0MP0SITI0N IN % OF THE MATERIAL EXTRACTED FROM THE ROCK

IKU No. Depth (m) Sat
EOM

A ro 
EOM

HC
EOM

Sat
Aro

NonHC
FOM"

HC
NonHC

K-1497 1580 - 1610
K-1513 1925 - 40
K-1519 2015 - 30
K-1531 2195 - 2 2 1 0

K-1535 2255 - 70
K-1545 2400

1 0 ,- 
38 ,-  

^  39 ,-  
21,- 

21,- 

1 6 ,-

32 ,-
3 6 ,-
14 ,-
3 5 ,-
2 9 , -
3 4 ,-

4 2 ,-
74 ,-
53 ,-
56 ,-
50 ,-
50 ,-

31 ,-
107,-
288,-

59 ,-
75 ,-
4 8 , -

2 2 ,-
11,-
3 5 , -
2 7 , -
1 7 , -
1 8 , -

1 8 6 , -
6 5 7 , -
1 5 2 , -
210,-

2 9 7 , -
2 7 9 , -

TABLE V I I

TABULATION OF DATAS FROM THE GASCHROMATOGRAMS

IKU No. Depth (m) P r is ta n e /n C ^ y P r is ta n e /P h y ta n e CPI

K-1497 0 .7 2 1 .5 5 N .D .P .
K-1513 1 .16 1 .5 7 1 . 0

K-1519 0 .5 8 1.71 1 . 0

K-1531 o .5 5 1 .50 1 . 0

K-1535 0 .5 7 1 .5 5 1 . 0

K-1545 0 .9 0 2 . 0 0 1 .75

i

'



TABLE VIPE -
V ITR IN ITE  REFLECTANCr AND VISUAL KEROGEN MEASUREMENTS

i - ^
Depth (m) V i t r i n i t e  re f le c ta n c e C o lo r  index Type o f  o rg an ic  m a t te r

1460 -  1490 3 0 4 0 5 0  7 0 8 0 9 0 H /2 - Am, C ysts /C oa l^ * /M u d  a d d . ,  W, P o l l - s p o r
1520 -  1550 0 ,3 3 (2 1 )
1580 -  1610 H /2 - Am/He, Coal R!/Mud add.
1640 -  1670 2- Am, Cysts/W , Coal R ! ,  P o l l - s p o r
1723 0 .3 9 (1 2 )
1760 -  1790 2- Coal RJ, W, P o l l -s p o r /A m , Cysts
1865 -  1880 0 ,3 2 ( 8 ) 2- Am, C ysts /C oal R ! ,  He, P o lle n
1955 -  1970 - 2-/2 Am, C y s ts /H e , Coal R ! ,  P o l le n
2001 0 .4 5 (2 0 )
2075 -  2090 2- Am, He, Coal R! mud add
2108 .5 0 ,4 8 (2 0 ) )
2165 -  2180 2-/2 Am/He,W, Coal R! ^
2191 / . 4 5 ( 2 0 ) !

2255 -  2270 2/ 2 + Am, C y s ts /H e , M
2278 0 .3 7 ( 5 )
2345 -  2360 2 Am, C y s ts /H e , C u t ,  W P o l l - s p o r
2385 0 .3 3 (2 0 )
2465 -  2480 2 C u t, W, He, Coal R ! ,  P o llen /A m , Cysts
2431 0 ,3 9 (2 0 )
2555 -  2570 2 M, C u t,  He, Coal R ! ,  P o llen /A m , a lg ae
2582 0 .5 1 (2 0 )
2645 -  2660 0 ,5 0 (2 3 ) 2 W, C u t,  He, P o l l -s p o r /A m , Cysts
2750 -  2765 2 W, He, P o ll  spor/Am, Cysts
2750 -  2765 2/2 + W, He, P o ll -s p o r /A m
2810 -  2825 0 ,4 4 (2 0 ) 2 Am/He, C u t,  W, C, P o l l - s p o r
2884 NDP
2885 -  2900 t - Am, He



3 0 / 6 - 2

C15" HYDR0 CAR30NS
Presê tatnora of Anâ ytseaC Data

ZO N E  DEPTH
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S a t :  S a t u r a t e d  H y d r o c a r b o n s  

A r o :  A r o m a t i c  H y d r o c a r b o n s

N S O :  N i t r o g e n ,  S u l p h u r  a n d  O x y g e n  c o n t a i n i n g  c o m p o u n d s

A s p :  A s p h a l t e n e s  

H C : C i g  H y d r o c a r b o n s  

T O C : T o t a 1  O r g a n i c  C a r b o n



3 0 /6 - 2
C ig S A T U R A T E D  H Y D R O C A R B O N S

DEPTH CP)

) 1 1.3 ? ? 4
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2 0 0 0 -

2 2 0 0 -

2400--

2600-

2600--

2900^

.  PRtSTANE Q PRtSTANE
PHYTANE

1̂_________________________ML
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NDP — No dttorminotion possibk.
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)EPTF

(

1500
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^ ^ ^ ^ / ] Spores and pollen



iNTERPRETATtON DIAGRAM
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I m m a t u r e ,  p o o r  p o t e n t i a l  
as a s o u r c e  r o c k  f o r  o i l  
and g a s .

I m m a t u r e ,  f a i r  p o t e n t i a l  
as a s o u r c e  r o c k  f o r  o i l  
and g a s .

O
. c(/)

3O

I m m a t u r e ,  good p o t e n t i a l  
as a s o u r c e  r o c k  f o r  o i l  
and g a s .  M i g r a t e d  hy<?ro
c a r b o n s  i n  p a r t s  o f  t h e  
zo n e .

Im m a t u r e ,  f a i r / g o o d  p o t e n t i a l  
as a s o u r c e  r o c k  f o r  o i l  
and g a s .  M i g r a t e d  h y d r o ­
c a r b o n s  i n  t h e  zo n e .
I m m a t u r e ,  g o o d / r i c h  po te n i^ i  
as a s o u r c e  r o c k  f o r  o i l  
and g a s .  p o s s i b l e  m i g r a t e c  
h y d r o c a r b o n s  i n  t h e  zo ne .

Im m a t u r e ,  t h e  c l a y s t o n e  
as a good t o  r i c h  p o t e n ­

t i a l  as a s o u r c e  r o c k  f o r  
gas and o i l .  R e s e r v o i r e d  
l i g h t  h y d r o c a r b o n s  i n  t h e  
s a n d s t o n e .

*% Sat
E O M

O' MC
E O M

S a t: S a tu ra te d  H y d r o c a r b o n s
H C:  Hy dr oc a rb on s
E O M :  Ext rac ta bl e  Organic M a t t e r
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T O T A L  ORGAN6C C A R B O N  (TOC)

Preserstatåon of AnaiyticaB Data
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-  Cy HYDROCARBONS

Presentation of Ana!ytica! Data
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