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1.0 INTRODUCTION

A source rock evaluation has been carried out on cores
from well 31/2-10, NORWAY. The approximate location is
shown in Figure 1.
The samples are taken from interval 1575.7 to 1592.0 m of
the Kimmeridge Clay Fm, i.e. Portlandian, Upper Jurassic.
Total depth was reached at 1833 m.b.d.f..

The purpose of the investigation was:
1. to detect the presence (or absence) of source rocks in

the samples
2. to determine the quality of the organic matter, as well

as its distribution.
3. to establish the degree of organic metamorphism (level

of maturity).

A source rock is identified by measuring the amount of
temperature reactive ("live") organic matter present, i.e.
the amount of organic matter that yields hydrocarbons upon
pyrolysis. The method excludes any ("dead") organic matter
such as inertinites.

In addition, the total organic carbon content can be de-
termined which gives the sum of "live" and "dead" organic
carbon. Rocks containing less than 0.5%wt organic carbon
are not considered to have a potential for commercial oil
accumulations.

The source rock indications (SRI), which are a measure of
the amount of pyrolysable organic matter, are determined on
the original samples and in certain cases also after extrac-
tion with organic solvents. A systematically lower value
after extraction is due to the presence of extractable
hydrocarbons. These may consist of trapped oil, oil gene-
rated in situ by a source rock, or e.g. gasoil used in the
drilling fluid.

In general, samples with source rock indications of 30 or
less do not represent (immature or mature) source rocks.
Values between 30 and 100 generally indicate marginal source
rocks, while values above 100 commonly indicate good source
rocks.
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Intervals or samples with high source rock indications
are investigated under a microscope to ensure that the high
values indicate genuine source rock properties and are not
due to contaminants of an organic nature such as lost circu-
lation material.

The quality of a source rock for oil/gas generation de-
pends on the type of organic matter present. Five catego-
ries of organic matter can be distinguished, viz.: humic,
mainly humic, mixed, mainly kerogenous , kerogenous. This
classification is based on the hydrogen content of the orga-
nic matter.

Source rocks with organic matter of kerogenous, mainly
kerogenous and/or mixed type generate predominantly oil.
Organic matter of humic type generates gas only. Strata
with organic matter of mainly humic quality generate either
gas, or gas and oil.

In addition to the type and the concentration of the or-
ganic matter , the source rock quality is also characterised
by the distribution of the typical organic constituents, or
macerals(l), in the sediments. The maceral distribution can
be used to further qualify the source rock, especially when
mainly humic quality is found. For this purpose a micro-
scopic investigation on polished rock fragments is carried
out.

The "maturity" of source rocks is expressed in terms of
degree .of organic metamorphism. With increasing degree of
organic metamorphism the organic matter is gradually car-
bonised while generating hydrocarbons. With increasing car-
bonification the light reflectance of vitrinite, one of the
coal macerals, increases. The degree of organic metamor-
phism can be assessed by measuring this reflectance.

l)maceral: an organic constituent which can be recognised
with the microscope (with objectives 25x to 50x)
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2.0 RESULTS

The results are listed in Table I (source rock indication
values, total organic carbon content, type of organic mat-
ter) and Table II (maceral description, comment lines). All
chemically obtained results are summarised in Enclosure 1
(Geochemical log).

3.0 DISCUSSION

3.1 Interval 1575.7 _to 1592.0 m (Kimmeridge Clay Fm.)

All samples of this interval show predominantly fairly
good to good source rock indication (SRI) values, together
with organic carbon contents in the range of 2 to 6 %wt.

Based on the maceral descriptions (Table 2) a partition
can be made into:
a) a top and bottom part containing "common" sapropelic

organic matter (SOM) in a distribution, rather favour-
able for oil expulsion, and

b) a middle part (1585.0 to 1589.0 m) with less ("few") SOM
(in a distribution, unfavourable for oil expulsion).

In addition to the SOM, which shows initial micrinisation,
in all samples liptinites, microplankton and varying amounts
of micrinite are present.
The type of organic matter, "mainly kerogenous" and "kero-
genous", is in agreement with the maceral descriptions.

Consequently it is concluded that the top and bottom
parts (1575.7-1580.7 m and 1590.0-1592 m) of the investi-
gated interval can be regarded as fairly good to good source
rock for oil and gas, whereas the middle part can be
regarded as fairly good source rock for gas only.

4.0 CONCLUSION

Intervals 1575.7 to 1580.7 m and 1590.0 to 1592.0 m can
be regarded as fairly good to good source rocks for oil and
gas.

Interval 1585.0 to 1589.0 m can be regarded as a fairly
good source rock for gas only.
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TABLL

GECCHEMICAL SOURCE ROCK DATA

WELL: 3 1 / 2 - 1 C

DEPTH

H

1 5 7 5 . 7 0
157c . 7 0
1 5 7 7 . 7 0
1ST1* • 1 '"T

1579 • £0

15SL.7G
158o
15S6
15S6 . SO
158d

15<i9
159U
15 9 J . SO
15 92

TYPE
GF

SAHPL£

R
R
R
R
R

H
R
R
R
R

R
R
R
R

SOLRcE
ROCK

INDICATION

EEFOi.E
EXTR.

2 £ 5
6 5 5
47G
4 1 5
3 8 5

4 7 0
145
2 L 5
i t s
1 4 5

1 1 5
1 5 5
2 L 5
3CQ

SOURCE
ROCK

INDICATION

AF TER
EXTR.

2t'S
57G
44 G
42 5
3"°
4 2 5
1E0
1EC
19 5
1 3 5

1 1 5
i t C
24 G
26 0

TYPL
OF

ORGANIC
MATTER

K
K
K
K
K

K
K
K
K
MK

HK/K
MK
HK
K

ORGANIC
CARB°N
CONTENT

2 . 4
6.1/6.0

5 . 1
4 , 5

1..A

5 . 5
2 . 5
2 . 6
2 . 9
2 . 3

2 . 2
3 . 0
4 . 0
3 . 7

TYPE OF SAMPLE C - CUTTINGS, R r CORt, S = SIDEUALL SAMPLE

CONTAMIWATICW ; U z WALNUT FRAGMENTS CR SOME SIMILAR PRODUCT,
£ = CELLOPHANE SHRECS, F - FIBRES, P = PLASTIC OR PAINT AND
C z C0NTAM1NATLD BUT KIND NOT SPECIFIED

A DASH (-1 INDICATES TEST NOT MAUE, ASTERISKS INDICATE THE
ORGANIC CARtON CONTENT IS THE AVERAGE FOR THE SAMPLES CONCERNED



MRCERflL DESCRIPTION OF 14 SRMPLES
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TABLE II (part 2)
iOMHENT LINES FROM WELL/OUTCROP ; 31/2-10

1575.7 n I INITIAL .CONVERSION : S.U.ri.
SAMPLE SLIGHTLY OXIDISED
f0331L REMAINS

1576.7 M ; INITIAL .CONVERSION -i S.G.H,
3 Aii PLE SL IGKILY OX 11') 1S£D

15 7 7*7 H t INI T IA L CONVERSION & * 0 , ?-: *
SAMPLE SLIGHTLY OX IB .13 ED
FOSSIL REMAINS

1573*7 M i INITIAL .•: CONVERSION -: S.CM,

1579.3 ;M *» INITIAL CONVERSION S.ihih
SAMPLE SLIGHTLY OXIDISED

153 0,7 M 5 INITIAL ;. CONVERSION 3.CKM.
SAMPLE SLIGHTLY OX ID 13 Li.;

1.535.0 i-i X INITIAL CONVERSION) S, 0 . M ,
SAMPLE' SLIGHTLY OXIDISED

153&40 M t INITIAL. CONVERSION.; S • 0 . f-i •
SAMPLE SLIGHTLY OXIDISED

153 6»? M ; INITIAL > CONVERSION : 3*0VM,
SAMPLE SLIGHTLY OXIDISED

1533,0 M ; INITIAL CONVERSION.. 3 , 0 * M .
SAMPLE SLIGHTLY OXIDISED
T H S H A N I T E S ARE OXIDISEB

15S?*0 H ? INITIAL :'CONVERSION 1 S + O,M*
SAMPLE SLIGHTLY OXIDISED

1590,0 H : INITIAL .' CONVERSION < S.O.K,
SAMPLE SLIGHTLY OXIDISED

1590,? M I INITIAL.. CONVERSION S,O;H,
SAMPLE SLIGHTLY OX IDISED

159 2 vO M ; INITIAL ••: CONVERSION S * 0 - M •
S M n f L c b L. i o h i L ) U A J. D j •-_•, i~ M
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