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1.0 INTRODUCTION

A source rock evaluation has been carried out on cores
from well 2/11-1, NORWAY. The approximate location is shown
in Figure 1. The samples are taken from interval 12676 to
12711 ft of the Kimmeridge Clay Fm.
Total depth was reached at 15392 ft 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(1), 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 indica-
tions values, total organic carbon content ,type of organic
matter) and Table II (maceral description , comment lines).
All chemically obtained results are summarised in Enclosure
1 (Geochemical log).

3.0 DISCUSSION

3.1 Interval 12676 ^ 12711 ft (Kimmeridge Clay Fm.)

All samples from this interval show good to predominantly
excellent source rock indication (SRI) values together with
high total organic carbon contents in the range of 4,1 -
12.3 %wt.

The maceral descriptions show as main constituent sapro-
pelic organic matter (SOM) and smaller amounts of sporinite,
liptodetrinite, tasmanites, microplankton , fusinite and
micrinite. The SOM is most abundant in the middle of the
interval, (12689 - 12704 ft). In the samples from this
interval botryococcus and other algae were found, which are
probably derived from an external source. Microscopic
analysis of the same samples revealed a higher amount of
pyrite and a darker fluorescence colour, which probably
indicate more bacterial activity. The slight variations
observed in the type of organic matter ("kerogenous to
mainly kerogenous") may have been caused by the differences
in bacterial reworking of the SOM.

Consequently it is concluded that this interval 12676 -
12711 ft can be regarded as a good to excellent source rock
for oil.

4.0 CONCLUSION

Interval 12676 - 12711 ft can be regarded as
excellent source rock for oil and gas.

a good to
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TABLE

GEOCHLMICAL SOURCE ROCK DATA

WELL: 2/11-1

DEPTH

c

12676
126 79
12632
I26es
12688

12689
12691
12694
12695
126^7

12697
127C0
127C2
12704
127C6

12709
12711

TYPE
OF

SAMPLE

R
R
R
P
R

R
R
P
R
R

R
R
R
R
P

R
R

SOURCE
ROCK

INDICATION

BEFORE
EXTR.

825
590
760
640
555

485
765
785
635
810

810
690
590
285
585

490
440

SOURCE
ROCK

INDICATION

AFTER
EXTR.

800
565
740
625
520

455
730
750
625
775

775
670
575
275
580

475
425

TYPE
OF

ORGANIC
HATTER

K
K
K
K
K

HK
K
K
K
K

K
K
K /MK
HK
HK /K

K
K

ORGANIC
CARBON
CONTENT

xu

6.6
5.3
6.3
6.0
5.3

6.3
7.4

12.3
6.3
7. 1

7-0
11.8
8.5
4.1
7.6

4.7
4.6

TYPE OF SAMPLE C - CUTTINGS, R - CORE, S = SIDEUALL SAMPLE

CONTAMINATION : U = WALNUT FRAGMENTS OR SOME SIMILAR PRODUCT,
E = CELLOPHANE SHREDS, F = FIBRES» P = PLASTIC OR PAINT AND
C = CONTAMINATEC BUT KIND NOT SPECIFIED

A DASH (-) INDICATES TEST NOT MADE, ASTERISKS INDICATE THE
ORGANIC CARBON CONTENT IS THE AVERAGE FOR THE SAMPLES CONCERNED
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TABLE II (part 2)
COMMENT LINES FROM WELL/OUTCROP : 2/11-1

12676.0 F

12679.0 F

12682.0 F

12685.0 F

12688.0 F

12689.0 F

12691.0 F

12694.0 F

1269S.0 F

12697.0 F

12700.0 F

12702.0 F

12704.0 F

12706.0 F

12709.0 F

12711.0 F

INITIAL CONVERSION S.O.M.

INITIAL "CONVERSION S.O.M.

INITIAL CONVERSION S.O.M.

INITIAL CONVERSION S.O.M.
RARE BOTRYOCOCCUS ALGAE

INITIAL CONVERSION S.O.M.

S.O.M. PARTLY CONVERTED
MICRINITE = OXY-MICRINITE ?
SAMPLE SLIGHTLY OXIDISED

INITIAL CONVERSION S.O.M.

INITIAL CONVERSION S.O.M.
RARE BOTRYOCOCCUS-LIKE ALGAE

INITIAL .CONVERSION S.O.M.
FOSSIL REMAINS
RARE BOTRYOCOCCUS-LIKE ALGAE

INITIAL .CONVERSION S.O.M.

S.O.M.INITIAL CONVERSION
FOSSIL REMAINS
LAMINATED (ALGAL) S.O.M. PARTLY BACTERIALLY TRANSFORMED
RARE BOTRYOCOCCUS-LIKE ALGAE

INITIAL CONVERSION / S.O.M.
LAMINATED (ALGAL) S.O.M. PARTLY BACTERIALLY TRANSFORMED
RARE BOTRYOCOCCUS-LIKE ALGAE

INITIAL CONVERSION S.O.M.
FEW BOTRYOCOCCUS-LIKE ALGAE

INITIAL CONVERSION S.O.M.
LAMINATED (ALGAL) S.O.M. PARTLY BACTERIALLY TRANSFORMED
FOSSIL REMAINS
FEW BOTRYOCOCCUS-LIKE ALGAE

INITIAL CONVERSION S.O.M.

FOSSIL REMAINS
INITIAL CONVERSION S.O.M.
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GEOCHEMICAL EXTRACT ANALYSIS OF SIX CORE SAMPLES OP THE

KIMMERIDGE CLAY FORMATION FROM INTERVAL 12676-5 - 12711-8 FT

IN WELL 2/11-1, NORWAY

1. RESULTS AND DISCUSSION

Geocheraical analysis of the following six core samples from

the Upper Jurassic Kimmeridge Clay formation of well 2/11-1,

Norway, has been carried out:

12676-5 ft

12688.0 ft

12694-0 ft

12694-3 ft

12706.9 ft

12711.8 ft

The results are shown in Tables 1-3 and in Figs 1-10.

The results indicate the following:

1.1.

All six selected samples are source rocks for oil (organic

carbon contents; extract/carbon ratios; source rock indication

values between 425 and 800 units; maceral compositions).

1 -2.

The extracts of the samples are nearly to just-mature

(relatively high phytane/n-C-|8 ratios; C^Q region of the gas

chromatograms, Figs 1-6; distribution of C29 steranes,

Figs. 8-10).

1 .3.

These source rocks contain predominantly sapropelic organic

matter (maceral analysis, Fig. 12). This is in agreement with the

general shape of the gas chromatograms, Figs. 1-6.

RKER.83.061
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The sapropelic organic matter is of bacterially reworked

phytoplantonic orgin (027-029 distribution of the sterane

fragmentograms, Pigs. 8-10).

1 .4.

The extracts are similar to an average North Sea crude oil

with respect to their gas chromatograms and sterane and

triterpane distributions. The carbon isotope values however are

somewhat lighter (appoximately -30 °/oo) compared to the mean of

many North Sea crude oils (-28.9 °/oo).

2. CONCLUSIONS

Six core samples from the Upper Jurassic Kimmeridge Clay

formation of well 2/11-1, Norway (12676-5-12711.8 ft) are source

rocks for oil. The extracts of these samples are nearly to just-

mature and are derived from predominantly sapropelic organic

matter (bacterially reworked phytoplankton).

The extracts are of the same broad type of organic matter

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

isotope values however are slightly lighter (approximately

1 °/oo) compared to those of many North Sea crude oils.

RKER.83.061
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Table 1 - GEOCHEMICAL DATA OF EXTRACTS

Sample

% ethyl acetate extract

$ organic carbon after
ethyl acetate extraction

$ sulphur

ppm V as metals
ppm Ni as metals

pristane/phytane
pristane/nC17
phytane/nC18

C-jc distribution

1-ring
2-ring
3-ring

C^Q distribution

3-ring
4-ring
5-ring

C 2 g DOM

$ saturates
$ aromatics
$ heterocompounds

S1V/oo

extract/carbon

Norway
2/1 1-1

12676.5 ft
core

0.68

6.8

2/11-1
12688.0 ft

core

0.57

5-5

1 .2

64
24

1 -5
0.8
0.6

5b
33
II-

59

37
38
25

-29-8

0.10

1 .1

73
36

1 -5
0.7
0.6

/v
5}

38
37
25

-30.4

0.10

*) determined by thin - layer chromatography

RKER.83.061



Table 2 - GEOCHEMICAL DATA OP EXTRACTS

Sample

$> ethyl acetate extract

$> organic carbon after
ethyl acetate extraction

$ sulphur

ppm V as metals
ppm Ni as metals

pristane/phytane
pristane/nC17
phytane/nC18

C|c; distribution

1 - r i ng
2-ring
3-ring

C-2Q distribution

3-ring
4-ring
5-ring

'29 DOM
$> saturates
$ aromatics
$ heterocompounds

6 1 V / O O

extract/carbon

Norway
2/11-1

12694-0 ft
core

0.80

12.3

2/11-1
12694-3 ft

core

0.78

6.5

2.3

47
8

1 -5
0.8
0.6

N

it,

bi

41
46

13

-30-4

0.07

1-9

69
23

1 -4
0.8
0.6

hi

15

27-

62

43
31
26

-30.2

0.12

*) determined by thin - layer chromatography

RKER.83-061
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Table 3 - GEOCHEMICAL DATA OP EXTRACTS

Sample

$> ethyl acetate extract

$ organic carbon after
ethyl acetate extraction

i> sulphur

ppm V as metals
ppm Ni as metals

pristane/phytane
pristane/nC17
phytane/nC18

C15 distribution

1-ring
2-ring
3-ring

™

'29

distribution

3-ring
4-ring
5-ring

DOM

$ saturates
$ aromatics
% heterocompounds

613C°/oo

extract/carbon

Norway
2/11-1

12706.9 ft
core

0.74

7.6

2/11-1
12711.8 ft

core

0.48

4-7

7-9

15
10

1-5
0.8
0.6

iB

10

21

44
41
15

-31 .1

0.10

1 .1

n.d
n.d

1 .6
0.8
0.6

Vtf

lo
52

37
35
28

-29-9

0.10

*) determined by thin - layer chromatography
n.d. = not enough material for the determination

RKER.83.061
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COMPANY: NORSKE SHELL WELL: 2/11.-1 LOCATION: NORTH SEA

GENERAL DATA

SAMPLE
DEPTH

(FEET)

12676.5

12679.8

12682.3

«685.4

12688

12689.4

12691.5

12694

9r
12694.3

12697

12700.6

12702.8

12704

S
A

M
P

LE
T

Y
P

E

Core

»

H

i i

H

I I

•i

»

»

»

II

II

»

I t

II

•1

II

"

II

»

II

••

t l

II

II

II

I t
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••

••

»

••

»

II

ANALYSED LITHOLOGY

SH, dk gy, calc

After extraction

After extr & decarb

A/a

After extraction

After extr & decarb

A/a

After extraction

After extr & decarb

A/a

After extraction

After extr & decarb

A/a

After extraction

After extr & decarb

A/a

After extraction

After extr 4 decarb

A/a

After extraction

After extr & decarb

A/a

After extraction

After extr & decarb

A/a

After extraction

After extr & decarb

A/a

After extraction

After extr & decarb

SH, blk

After extraction

After extr & decarb

SH, gy-blk

After extraction

After extr & decarb

SH, dk gy

CHEMICAL ANALYSIS DATA

O
R

G
A

N
IC

C
A

R
B

O
N
 X

| 
O

F
 R

O
C

K

6.65

6.04

7.01

5.62

5.35

5.85

6.57

6.19

7.00

6.34

5.99

6.73

5.76

5.22

5.85

6.97

6.30

7.76

7.85

7.20

8.32

12.53

11.98

15.25

6.90

6.20

6.98

7.72

6.83

7.80

10.35

10.39

16.75

8.88

8.50

0.85

6.06

PYROLYSIS
U

UI

438

441

444

440

445

443

445

443

443

441

442

444

439

444

442

437

436

442

444

444

443

439

434

444

442

443

442

442

441

442

444

435

445

429

435

443

434

H
YD

R
O

G
EN

IN
D

E
X

603

591

488

547

451

392

572

591

546

618

584

484

572

483

421

294

326

511

635

632

585

465

496

584

586

578

483

597

632

495

337

343

661

342

366

587

220

O
X

Y
G

E
N

IN
D

E
X

19

28

8

19

8

15

16

15

15

25

14

28

28

17

4

23

11

8

25

10

11

11

6

3

19

34

15

23

18

49

12

13

12

13

12

15

18

PR
O

D
U

C
TI

O
N

IN
D

EX

. 0 8

. 0 0

.00

.08

. 0 0

.01

. 0 7

. 0 0

.01

. 0 8

. 0 0

. 0 0

.07

. 0 0

.01

.17

.01

. 0 0

.08

. 0 0

. 0 0

.12

. 0 0

. 0 0

. 1 0

. 0 0

. 0 0

. 0 8

. 0 0

.01

.14

. 0 0

. 0 0

.15

.01

. 0 0

.22

iil
t- >• •—

40120

35720

34270

30750

24180

22980

37590

36630

38280

39240

35010

32620

33000

25220

24630

20500

20600

39680

49880

45520

48700

58300

59530

89130

40480

35850

33720

46130

43190

38680

34960

35710

110820

30410

31130

63740

13350

SOLVENT EXTRACTION

TO
TA

L
EX

TR
A

C
T

H
Y

D
R

O
-

CA
RB

O
NS

EX
TR

A
C

T 
X

O
F 

O
R

G
A

N
IC

C
A

R
B

O
N

HYOROCARBONS

»
|/|

 
O

F
O

R
G

A
N

IC
C

A
R

B
O

N

X
O

F
E

X
TR

A
C

T

A
LK

A
N

ES
 X

O
F 

H
Y

O
R

O
-

C
A

R
B

O
N

S

TABLE 2 A Chemical Analysis Data



COMPANY: NORSKE SHELL WELL: 2/H-l LOCATION: NORTH SEA

GENERAL DATA CHEMICAL ANALYSIS DATA

SAMPLE
DEPTH

(FEET)

ANALYSED LITHOLOGY

PYROLYSIS

tax

S5
£21

SOLVENT EXTRACTION

II II
HYDROCARIONS

i
12704

12706.9

12709.3

Core After extraction

After extr & decarb

SH, dk gy

After extraction

After extr & decarb

A/a

After extraction

After extr & decarb

A/a

After extraction

After extr & decarb

5.76

7.18

7.51

7.13

11.83

A.85

4.47

5.25

4.96

4.71

5.U

434

442

429

436

444

442

445

443

438

442

444

209

533

188

201

554

499

467

379

454

410

381

15

15

26

22

U

35

20

15

21

14

16

.02

.01

.23

.01

.00

.08

.01

.00

.10

.00

.01

12070

38290

14160

14360

65570

24220

20890

19930

22570

19320

19500

TABLE 2B Chemical Analysis Data



COMPANY: NORSKE SHELL WELL: • 2 / 1 1 - 1 LOCATION: N 0 R T H S E A

SAMPLE DEPTH

(FEET)
SAMPLE

TYPE
GENERALISED

UTHOLOGY
SPORE COLOUR

INOEXd-10)

VITRINITE
REFLECTIVITY

R oil M X

KEROGEN COMPOSITION (X)
(by microscopic «ximinnion)

INERTINITE VITRINITE SAPROPEL

(by calculition from pyrolya» « a )

INERTINITE VITRINITE SAPI

T|0(

I

•

Core SH, dk gy, ca lc

A/ a

A/a

A/a

A/a

A/ a

A/a

A/a

A/a

A/a

SH, blk

SH, gy-blk

SH, dk gy

A/a

A/a

A/a

*

*

15

*

15

*

*

30

25

35

25

*

*

10

20

15

15

25

50

10

15

15

15

20

25

40

60

30

40

15

5

*

*

10

10

*

10

*

*

*

5

10

15

*

10

TABLE 1 Maturity and Kerogen Composition Data


