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GEOCHEMICAL INVESTIGATION OF THREE CORE SAMPLES AT

1577.7, 1585.0 AND 1590.0 M FROM WELL 31/2-10, NORWAY

1. RESULTS AND DISCUSSION

Geochemical analysis of the following three core samples from

the Upper Jurassic Kimraeridge Clay Fra. of well 31/2-10, Norway,

has been carried out:

1577 .7 ra

1585.0 m

1590.0 m

The results are shown in Tables 1-3 and in Figures 1-9. The

results indicate the following:

1.1.

All three selected samples are fairly good to good source

rocks for oil and gas (organic carbon contents; ex tract/carbon

ratios; pyrolysis sniff values between 150 and 440 units; maceral

analysis, Fig. 9; 'kerogenous' to 'mainly kerogenous' type of

organic matter.

1 .2.

The extracts of the samples are immature (gaschromatog rams,

Figs 1,3,4; sterane/t r iterpane fragmentograms, Figs. 7-8;

grosscompositions).

All three samples were heated for further typing. However,

the heating experiment for sample 1585.0 m failed and, since no

material was left, no results are available.

1 .3.

The shape of the gaschromatog rams of the heated samples

1577.7 and 1590.0 m indicate the presence of structureless

organic matter - SOM - (Figs. 2,5). The SOM is of bacterially

reworked phytoplanktonic origin (C27~C29 distribution of the

sterane f ragmen tog rams, Figs. 7-8). No indication for a
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significant amount of landplant derived organic matter could be

detected. There is a large variation in sulphur contents in the

original samples (9.0-18.9%). The significance of this variation

is not known.

1 .4.

Geochemically, the three extracts are very similar to each

other and also very similar to three core extracts from well

31/2-2 (gaschroraatograms; sterane/t r i terpane f ragmen t og rams;

gross compostions; carbon isotope values).

The difference in sterane distribution between the samples in

wells 31/2-2 and 31/2-10 and the samples from wells 15/3-1, 24/9-

1 and 2/11-1 is explained by maturity differences.

The extracts are similar to an average North sea crude oil

with respect to their gaschroraatog rams and sterane distributions.

The carbon isotope value of -29.8 to -30.0 °/oo (heated samples),

however, are somewhat lighter compared to the mean for crude oils

from blocks 30,31,34 and 35 (-29.0 °/oo).

2. CONCLUSIONS

Three core samples from the Upper Jurassic Kimmeridge Clay

Fra. of well 31/2-10, Norway, at 1577.7, 1585.0 and 1590.0 m are

fairly good to good source rocks for oil and gas. The extracts of

the samples are derived from predominantly structureless organic

matter (bacterially reworked phytoplankton). No significant

landplant contribution could be detected in the extracts.

Geochemically the three extracts are very similar to each

other and also very similar to three core extracts from well

31/2-2. The extracts are of the same broad type of organic matter

as that of an average North Sea crude oil. The carbon isotope

values (-29.8 to -30.0 °/oo), however, are slightly more negative

compared to those of crude oils from blocks 30,31,34 and 35.

RKER.83.085



Conf idential

Table 1 - GEOCHEMICAL DATA OF EXTRACTS

% ethyl acetate extract

% organic carbon after
ethyl acetate extraction

% sulphur

ppm V as metals
ppra Ni as metals

pris tane/phytane

pristane/nC17

phytane/nC18

Cj 5 distribution
1-ring
2-ring

'30 distribution
3-ring
4-ring
5-ring

C29 DOM

% saturates
% aroma t i cs
% he terocompounds

613C°/oo

extract/carbon

extract/original carbon

7, saturates per original
organic carbon

Norway
31/2-10

1577 .7 m
Core 1

Original

0.35

5.3

9.0

0.8

2.1

3.4

10
31
59

n . e .

0.07

0.66

Norway
31/2-10
1577.7 m
heated

2.56

2.7

3.2

26
74

1 .7

0.6

0.4

16
38
46

-29.8

0.95

0.48

7.73

*) determined by thin layer chroma tography

n.e. = not enough sample material
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Table 2 - GEOCHEMICAL DATA OF EXTRACTS

Norway
31/2-10

1585 .0 ra
Core 2

Original

% ethyl acetate extract

% organic carbon after
ethyl acetate extraction

% sulphur

ppm V as metals
ppra Ni as metals

pristane/phytane

pristane/nC17

phytane/nC18

C15 distribution
1-ring
2-ring

'30 distribution
3-ring
4-ring
5-ring

C29 DOM

7, saturates
% aromat ics
% heterocompounds
,13 _o .
5 C /oo

ex t rac t/carbon

ex tract/original carbon

% saturates per original
organic carbon

0.27

3.5

18.9

0.6

1.9

4.4

12
23
65

n . e .

0.08

0.93

*) determined by thin layer chroma tography

n.e. = not enough sample material
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Table 3 - GEOCHEMICAL DATA OF EXTRACTS

Norway Norway
31/2-10 31/2-10
1590.0 m 1590.0 m
Core 2 heated

Original

% ethyl acetate extract 0.26 1.46

% organic carbon after 3.0 1.6
ethyl acetate extraction

% sulphur 17.1 2.6

p p m V a s r a e t a l s - 10
ppra Ni as metals - 62

pris tane/phytane 0.6 1.5

pristane/nC17 1.9 0.6

phytane/nC18 3.9 0.4

Cj5 distribution
1-ring
2-ring

distribution
3-ring
4-ring
5-ring

C2g DOM

% saturates 10 12
% aromatics 22 38
% he terocompounds 68 50

613C°/oo n.e. -30.0

extract/carbon 0.09 0.91

extract/original carbon - 0.49

% saturates per original 0.87 5.84
organic carbon

determined by thin layer chromatography

n.e. = not enough sample material

RKER.83.085



A

ifi

i U AlU Uv 111

Gflo CF S R T U R q T E D HTDRCCf iRBQNS

F I G . 1 . N C R W R T - 3 1 / 2 - 1 0 I r j 7 7 . 7 M. C O R E » !

ifi

DR5 CHRCMqiOGRqM QF 501URR1ED HTDRCCflRBONS

FIG. 2. NCRNSY. 31/2-10. Iro77. 7 H CORE-I heated



i l

Gfi'5 CHRGMR1 OGRRM CF SRIURRIED HTDRCCRRfjONS

FIG, 3. NORKRT . 31/2-10 1535.0 M. CQREiB2



luv
t1

GR5 CHRCMHIGGRRM GF SPIURQU'D HTOROCRRBGN5

FiC.4, NGRNRT - 31/2-10 Icj90.0 M. CORt"«2

GnS CHnCMqiGGRRM OF 5R1URR1ED HTDRGCRRBGNS

FIG.rj. NGRKRT. 31/2-10 Irj90 M CORE-2 heated



cc

CLD
t 1

ID
CQ

CC

cn

CD
o

d
l
o
n

CD

CC

LO

cn
CJD
:s

oz

cc
"D

CC
rn

n_
OJ

cr
U. J

er

CD
LO

CD

CC

co
C_J

LJ-J

CC

(.0
CQ

CC
1.LJ

G:
s:

cr
CD

j

G:

cc

CD
:̂

LLJ
CD
LU

1

ti

CD
"•̂
CD
•̂ ^

G:

CC CD
C_J *— 27

CC CD
CD CD CC
u_i u_
;> CD
—• LLJ CD
CC X LLJ

CD 2T —
1 CC

t— LL. LLJ
^ CD CD
cr

l LO UD
D_ LLJ LLJ
CD CD CD
;z rj ^D
cr cc cc
—J C_l C_J

cc

F I G . 6



in o. •;. 10

Cv>
CD

ON
CM
CM
I

O
O
CM

O
CO

S
ni

o
•p
fl

«j - ,

ft
v
-p

01
-H

<£_ """""—

7$
1
o
C°l. o

vø

7
o

«3

S
O

CO

o$

tø
o
•p
c

tø

<H

o

fl)
-p
co

o
O1

pj
O

CM

l l l
|V_ i>"i rn
•-« ^« UT
C-J OJ (••*

l
ON
CM

Pi
O
CM

co

cv?

co
CM

CM

55

tv

<

t
CM

K

CM

0

FIG. 7. GC-MS analysis 31/2-10, 1577.7 m,



ro
iV>
UT

1

O
O

m o v --— o:«
ofo ir.' r -

^ . . ca
t— 1 1^1 ^~H

^ 2
<V +1
CM

O
0
CM -r

m

o — ssc
^ _^ ""•

E t!
0! —

tø — •
O
-p
C
t>
t Î JS
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