
TABLE: 2 . 5 . 2
SATURATED BIOMARKER RESULTS (STERANES), WELL NOR:25/11-15

Petroleum Geochemistry Group
Research Centre Bergen

HYDRO

Depth Lithology Type
( m )

1734.55 SST COCH
1737.60 SST COCH
1739.60 SST COCH
1741.40 SST COCH
1747.50 SST COCH
1751.50 SST COCH
1755.50 SST COCH
1758.50 SST COCH
1761.50 SST COCH
1764.50 SST COCH
1767.50 SST COCH
1770.45 SST COCH
1773.50 SST COCH
1774.00 OIL
1775.50 SST COCH
1777.35 SST COCH
1778.50 SST COCH
1780.50 SST COCH
1783 . 50 SST COCH
1785.50 SST COCH
1786.50 SST COCH
1789.50 SST COCH
1791.50 SST COCH
1795.70 SST COCH

%29aaS %29|3p

47 69
47 69
48 67
49 69
45 68
45 69
47 68
50 67
48 67
49 68
49 67
48 68
46 67
47 68
48 68
47 69
47 69
49 68
48 69
47 68
47 68
40 62
38 61
27 56

%Preg %27ste %28ste %29ste %30ste

18 33 25 32 10
19 33 25 32 10
18 34 24 32 10
18 33 25 32 10
19 32 25 33 10
19 34 25 32 9
19 34 26 31 9
19 33 26 31 10
19 33 26 32 10
19 32 26 32 10
19 34 25 32 9
18 33 25 33 10
19 32 25 32 10
19 33 25 32 10
19 33 25 32 10
19 34 25 31 9
19 33 25 32 10
18 33 26 32 9
19 33 25 32 10
19 33 24 32 10
22 34 25 32 10
25 34 27 29 10
27 35 26 29 10
43 37 26 27 10

Ho/Stl Ho/St2

2
2
2
2
2
2
2 '
2
2
2
2
2
2
2
2
2
2
2
2
2
2
3
3
3

COCO



TABLE: 2 . 5 . 3

SATURATED BIOMARKER RESULTS (TERPANE RATIOS), HELL NOR:25/11-15

Petroleum Geochemistry Group
Research Centre Bergen

HYDRO

Depth Type
( m )

1734.55 COCH
1737.60 COCH
1739.60 COCH
1741.40 COCH
1747.50 COCH
1751.50 COCH
1755.50 COCH
1758.50 COCH
1761.50 COCH
1764.50 COCH
1767.50 COCH
1770.45 COCH
1773.50 COCH
1774.00 OIL
1775.50 COCH
1777.35 COCH
1778.50 COCH
1780.50 COCH
1783.50 COCH
1785.50 COCH
1786.50 COCH
1789.50 COCH
1791.50 COCH
1795.70 COCH

%20/3

11
11
11
12
11
11
12
11
11
11
10
11
11
11
12
11
11
10
12
11
14
15
13
18

%23/3

45
44
44
44
43
44
43
43
44
44
44
44
45
47
45
45
45
44
44
45
48
51
51
57

%24/4

35
35
37
35
34
37
38
35
36
36
36
35
37
36
37
38
35
35
35
38
34
33
31
28

%27Ts

54
56
53
56
54
54
55
55
53
54
53
55
51
53
53
56
55
54
55
54
53
57
55
58

%28<xp

25
24
24
26
26
27
25
24
25
23
23
25
26
24
24
26
25
25
26
24
23
22
20
19

%29Ts

33
37
38
34
37
35
36
36
38
39
38
35
36
35
36
37
35
37
34
37
37
35
41
38

%25nor

17
18
18
20
20
19
19
18
20
17
18
19
19
19
18
19
19
19
20
19
17
15
18
14

%29ctp

40
39
39
42
42
44
41
39
40
37
39
41
41
39
40
41
41
41
42
39
38
37
38
38

%30pa

5
9
9
10
10
9
9
9
9
8
9
9
9
8
9
9
9
9
10
9
9
9
8
10

%30D %30G

20 11
21 12
21 12
21 13
22 14
23 12
21 12
20 12
22 12
20 11
21 ' 13
20 12
21 12
20 11
20 12
21 13
21 12
22 13
21 13
19 11
20 10
20 10
19 11
13 10

%32aps %35ap

59 47
59 46
58 46
58 45
57 46
60 46
57 45
60 44
61 45
58 45
58 45
58 46
58 46
60 45
59 47
60 45
58 46
59 45
60 45
59 47
59 44
53 46
54 43
54 43

CO



TABLE: 2 . 5 . 4
SATORATED BIOMARKER RESULTS (TERPANE DISTRIBOTIOW) , WELL NOR:25/11-15

Petroleum Geochemistry Group
Research Centre Bergen

HYDRO

Depth
( m )

1734.55
1737.60
1739.60
1741.40
1747.50
1751.50
1755.50
1758.50
1761.50
1764.50
1767.50
1770.45
1773.50
1774.00
1775.50
1777.35
1778.50
1780.50
1783.50
1785.50
1786.50
1789.50
1791.50
1795.70

Lithology

SST
SST
SST
SST
SST
SST
SST
SST
SST
SST
SST
SST
SST
SST
SST
SST
SST
SST
SST
SST
SST
SST
SST

Type

COCH
COCH
COCH
COCH
COCH
COCH
COCH
COCH
COCH
COCH
COCH
COCH
COCH
OIL
COCH
COCH
COCH
COCH
COCH
COCH
COCH
COCH
COCH
COCH

%Tri

12
13
12
12
13
13
12
13
13
12
12
13
13
12
12
12
13
13
13
12
15
16
18
25

%27h

12
12
12
12
12
12
12
12
12
12
12
12
12
11
12
12
12
11
12
12
12
12
12
12

%28h

5
5
5
5
5
6
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
4
4
4

%29h

13
12
12
13
12
14
13
12
12
12
12
13
13
12
13
13
13
13
13
12
12
12
13
16

%30h

17
18
18
17
16
16
17
17
17
18
18
17
17
18
18
17
17
17
17
18
18
17
18
20

%31h %32h

18 13
18 13
18 13
18 13
19 13
18 13
18 13
18 14
18 13
19 13
18 13
18 13
18 13
18 13
18 13
18 13
19 13
18 13
18 13
18 12
18 13
18 14
18 13
17 12

%33h %34h

11 6
11 6
11 6
11 6
11 6
11 6
11 6
11 6
11 6
10 6
10 6
10 6
11 6
11 6
10 6
11 6
11 6
10 6
11 6
11 6
11 6
11 6
10 7
9 6

%35h

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

Analysing
Company

NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO

NORSK HYDRO
NORSK HYDRO

G3cn



TABLE: 2.7.1
ISOTOPE ANALYSIS RESULTS {OIL SAMPLES), WELL NOR:25/11-15

Petroleum Geochemistry Group
Research Centre Bergen

HYDRO

St .Depth
(m >

1736.00
1736.00

En. Depth
( m )

1774.00
1774.00

Name

DST #
DST #

1
1

d!3C
OIL

-28.40

d!3C
SAT

-28.90
-28.94

d!3C
ARO

-28.20
-28.14

d!3C
POL

-28.10

d!3C
ASP

-28.17

Analysing
Company

GERG
GEOLABNOR

COCD



TABLE: 2 . 7 . 2

ISOTOPE ANALYSIS RESULTS (SEDIMENT SAMPLES), WELL NOR:25/11-15

Petroleum G e o c h e m i s t r y Group
R e s e a r c h Centre B e r g e n

HYDRO

Depth
( m )

1734.55
1747.50
1761.50
1770.45
1786.50
1795.70

Lithology

SST
SST
SST
SST
SST
SST

Type

COCH
COCH
COCH
COCH
COCH
COCH

d!3C d!3C
EXTR SAT

- 2 9 . 1 9
-29.14
-29.11
-29.21
- 2 9 . 8 9
-26.55

d!3C
ARO

-28.28
-28.35
-28.35
-28.39
-28.06
-26.79

d!3C
POL

-28.56

-28.90

d!3C d!3C
ASP KERO

-28.52

-28.15

Analysing
Company
GEOLABNOR
GEOLABNOR
GEOLABNOR
GEOLABNOR
GEOLABNOR
GEOLABNOR

GO
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TABLES AND FIGURES (Chapter 3)
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Table 3.3.1 Extraction/deasphalting data (oil) for well 25/11-18
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Table 3.4.2 Saturated fraction molecular ratios (sediment samples), well 25/11 -18
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Table 3.5.2 Saturated biomarker results (steranes, sediment and oil samples), well 25/11-18

Table 3.5.3 Saturated biomarker results (terpane ratios, sediment and oil samples), well
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Table 3.5.4 Saturated biomarker results (terpane distribution, sediment and oil samples), well
25 /11 -18

Table 3.7.1 Isotope analysis results (oil sample), well 25/11-18

Table 3.7.2 Isotope analysis results (sediment samples), well 25/11 -18

Figure 3.2.1 Rock-Eval results vs. depth, well 25 /11-18

Figure 3.3.1 EOM and asphaltene contents vs. depth, well 25/11-18

Figure 3.3.2 latroscan results vs. depth, well 25/11-18

Figure 3.4.1 Saturated hydrocarbon distribution profiles (concentrations relative to EOM,
FID-SAT data), well 25 /11-18

Figure 3.4.2 Saturated hydrocarbon distribution profiles (normalised concentrations, FID-SAT
data), well 25/11-18

Figure 3.5.1 Saturated biomarker distribution profiles (concentrations relative to EOM,
MSD-SAT data), well 25/11-18

Figure 3.5.2 Saturated biomarker distribution profiles (normalised concentrations, MSD-SAT
data), well 25/11-18
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TABLE: 3 . 2 . 1
P e t r o l e u m Geochemistry Group
R e s e a r c h C e n t r e B e r g e n

ROCK EVAL SCREENING DATA., WELL NOR:25/11-18
HYDRO

Depth
( m )

1721.601721.60
1750.001755.00
1772.031781.04
1790.04

Lithology

SST
ADD/ SST
SST
SST
SST
SST
ADD/ SST

Type

COCH
COCH
COCH
COCH
COCH
COCH
COCH

Tmax SIDegC kg/ t
30.2
33.5
45.0
73.0
3 9 . 6
31.1
34.3

S2
kg/ 1
8 . 7
1.3

18.4
31.0
7 . 0
6 . 1
0 . 6

TOC
%
3 . 5
3 . 0
5 . 6
9 . 2
4 . 1
3 . 3
2 . 9

HI

250
45

329
337
171
185
22

PI

0.78
0 . 9 6
0.71
0.70
0.85
0.84
0 . 9 8

Analysing Company

NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO

ROCK EVAL SCREENING DATA, WELL NOR:25/11-18T2
Depth

( m )
1606.001732.00
1742.00

Lithology

SST
SST
SST

Type

SWC
COCHCOCH

TmaxDegC
426
426
419

SI
kg/ 1
1 8 . 6
4 0 . 9
2 6 . 8

S2
kg/ 1
7. 4

2 0 . 6
10.3

TOC
%
2.7
5 . 5
3 . 4

HI

275
377
301

PI

0.72
0 . 6 7
0.72

Analysing Company

NORSK HYDRO
NORSK HYDRO
NORSK HYDRO

Olo



TABLE: 3 . 3 . 1
Petroleum Geochemistry Group
Research Centre Bergen

.(((
DEASFHALTING DATA (OILS), WELL. NOR:25/11-18 HYDRO

St. Depth En. Depth Name
( m ) ( m )

1755.00 1755.00 SRFT

OIL ASP
(mg) ( m g )
55.00 1.8

ASP
( % )
3 . 3

Analysing Company

NORSK HYDRO



TABLE: 3 . 3 . 2
EXTRACTION/DEASPHALTING DATA (SEDIMENTS), WELL NOR:25/11-18

Petroleum Geochemistry Group
Research Centre Bergen

HYDRO

Depth Lithology Type(m )
1721.60 SST COCH
1721.60 ADD/SST COCH
1750.00 SST COCH
1755.00 SST COCH
1772.03 SST COCH
1781.04 SST COCH
1790 . 04 ADD/SST COCH

Rock EOM ASP
( g ) (mg) (mg)
7.0 320.0

14.4 840.0
9 . 6 974.0g f 4 *****
l ! o 5 6 . 6 0.2
1.0 54.3 1.0
1. 0 6 0 . 7 0 . 1

EOM ASP
( % ) ( % )
4.58 1.7
5.83 0.2

10.15 2.2
12.93 3.1
5 . 6 0 0 . 4
5.22 1.8
5 . 9 5 0 . 2

EOM
(ppm)
45800
58300*****
*****
56000
52200
59500

TOC EOM/TOC
( % ) ( % ) ( % )
3 . 5 1 . 3
3 . 0 2 . 0
5 . 6 1 . 8
9 . 2 1 . 4
4.1 1.4
3 . 3 1 . 6
2 . 9 2 . 1

Analysing
Company
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD

EXTRACTION/DEASPHALTING DATA (SEDIMENTS), WELL NOR:25/11-18T2

Depth Lithology Type
( m )

1606.00 SST SWC
1732.00 SST COCH
1742.00 SST COCH

Rock EOM ASP
( g ) (mg) (mg)
2 . 0 6 8 . 3 4 . 0
1.1 87.3 2.4
1.1 48.0 1.1

EOM ASP
( % ) ( % )
3 . 3 6 5 . 9
7 . 9 3 2 . 8
4.32 2.3

EOM
(ppm)
33600
79300
43200

TOC EOM/TOC
< % ) ( % ) { % )
2 . 7 1 . 3
5 . 5 1 . 5
3 . 4 1 . 3

Analysing
Company
NORSK HYD
NORSK HYD
NORSK HYD

en



TABLE: 3 . 3 . 3
COMPOSITION OF DEASPHALTED OIL (IATROSCAN) , WELL NOR:25/ll-18Tc2

Petroleum Geochemistry Group
Research Centre Bergen

(all values in %) HYDRO

St. Depth En. Depth Name
( m ) ( m )

1755.00 1755.00 SRFT

Hydrocarbons
SAT ARO TOTAL SAT/ARO
2 6 . 0 54.0 80.0 0.5

Non-HC
TOTAL
20.0

TOTAL
HC /Non-HC

4.0

Analysing
Company

NORSK HYDRO

OlCO



TABLE: 3 . 3 . 4

COMPOSITION OF DEASEHALTED EXTRACT (IATROSCAN) , WELL NOR: 25/11-18

Petroleum Geochemistry Group
R e s e a r c h Centre Bergen

{all values in %} HYDRO

Depth Lithology Type
(m )

1721.60 SST COCH
1721.60 ADD/SST COCH
1750.00 SST COCH
1755.00 SST COCH
1772.03 SST COCH
1781.04 SST COCH
1790 . 04 ADD/SST COCH

Hydrocarbons
SAT ARO TOTAL SAT/ARO
18.0 71.0 8 9 . 0 0.3
2 . 0 9 6 . 0 9 8 . 0 0 . 0

20.0 6 6 . 0 8 6 . 0 0 . 3
25.0 6 0 . 0 85.0 0.4
15.0 70.0 85.0 0.2
24.0 5 9 . 0 83.0 0.4
1.0 9 7 . 0 98.0 0.0

Non-HC
TOTAL
11.0
2 . 0

14.0
15.0
15.0
17.0
2 . 0

TOTAL
HC/ Non-HC

8.1
4 9 . 0
6 . 1
5 . 7
5 . 7
4 . 9

- 4 9 . 0

Analysing
Company

NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO

COMPOSITION OF DEASPHALTED EXTRACT (IATROSCAN), WELL NOR:25/n-i8T2 {all values in %;
Depth Lithology Type

{ m }
1606.00 SST SWC
1732.00 SST COCH
1742.00 SST COCH

Hydrocarbons
SAT ARO TOTAL SAT/ARO
28.0 37.0 6 5 . 0 0.8
27.0 37.0 6 4 . 0 0.7
31.0 30.0 6 1 . 0 1.0

Non-HC
TOTAL
35.0
3 6 . 0
3 9 . 0

TOTAL
HC/ Non-HC

1 . 9
1 . 8
1 . 6

Analysing
Company

NORSK HYDRO
NORSK HYDRO
NORSK HYDRO



TABLE: 3 . 4 . 1
SATURATED FRACTION MOLECULAR RATIOS (OIL SAMPLES), WELL NOR:25/11-18TA

Petroleum Geochemistry Group
R e s e a r c h Centre B e r g e n

HYDRO

St. Depth En. Depth
( m ) ( m )

1755.00 1755.00

Name

SRFT

Pristane/ Pristane/ CPI-I CPI-II nC!7/
nC17 Phytane nC17+nC27

1 . 0 1 . 4 1 . 1 0 . 8

Analysing
Company

NORSK HYDRO

OlOl



TABLE: 3 . 4 . 2
SATURATED FRACTION MOLECULAR RATIOS (SEDIMENT SAMPLES), WELL NOR:25/11-18

Petroleum Geochemistry Group
Research Centre Bergen

HYDRO

Depth
( m )

1721.60
1721.60
1750.00
1755.00
1772.03
1781.04
1790.04

Lithology

SST
ADD/ SST
SST
SST
SST
SST
ADD/ SST

Type

COCH
COCH
COCH
COCH
COCH
COCH
COCH

Pris tane/ Pris tane/
nC!7 Phytane

1.1 1.7
0 . 6 1 . 7
1 . 1 1 . 6
1 . 1 1 . 6
1 . 1 1 . 5
1.0 1.3
0 . 2 2 . 0

CPI-I

1.1
1. 5
1.0
1 . 1
1 . 0
1 . 1
1 . 0

CPI-II nC!7/
nC17+nC27

0. 8
0 . 8
0 . 9
0 . 9
0 . 9
0 . 8
0 . 9

Analysing
Company

NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO

SATURATED FRACTION MOLECULAR RATIOS (SEDIMENT SAMPLES), WELL NOR:25/11-18T2
Depth

( m )
1606.00
1732.00
1742.00

Lithology

SST
SST
SST

Type

SWC
COCH
COCH

Pristane/
nC!7

1 . 4
1 . 1
1 . 1

Pristane/
Phytane

1.2
1.4
1 . 4

CPI-I

1.4
1.1
1.1

CPI-II

0 . 9
0 . 9
0 . 9

nC17/
nC!7+nC27

Analysing
Company

NORSK HYDRO
NORSK HYDRO
NORSK HYDRO

enOl



TABLE: 3 . 5 . 1
SATURATED BIOMARKER RESULTS (SUMMARY), WELL NOR:25/11-18

Petroleum Geochemistry Group
R e s e a r c h Centre B e r g e n

HYDRO

Depth
( m )

1721.60
1721.60
1750.00
1755.00
1755.00 Cfetø-itfRO
1772.03
1781.04
1790.04

Lithology

SST
ADD/ SST
SST
SST
SST
SST
ADD/ SST

Type Name

COCH 4 CENTRE
COCH 4 OUTER
COCH CORE # 6
COCH CORE # 7
OIL SRFT
COCH CORE # 9
COCH CORE #10
COCH CORE #11

Method
Description

SIM on SAT fraction
SIM on SAT fraction
SIM on SAT fraction
SIM on SAT fraction
SIM on SAT fraction
SIM on SAT fraction
SIM on SAT fraction
SIM on SAT fraction

Data Result Analysing Company
Type Quality
amount OK NORSK HYDRO
amount OK NORSK HYDRO
amount OK NORSK HYDRO
amount OK NORSK HYDRO
amount OK NORSK HYDRO
amount OK NORSK HYDRO
amount OK NORSK HYDRO
amount OK NORSK HYDRO

SATURATED BIOMARKER RESULTS (SUMMARY), WELL NOR:25/11-18T2

Depth
<m)

1606.00
1732.00
1742.00

Lithology

SST
SST
SST

Type Name

SWC 26
COCH
COCH

Method
Description

SIM on SAT fraction
SIM on SAT fraction
SIM on SAT fraction

Data Result Analysing Company
Type Quality
amount OK NORSK HYDRO
amount OK NORSK HYDRO
amount OK NORSK HYDRO

or



TABLE: 3 . 5 . 2
SATURATED BIOMARKER RESULTS (STERANES) , WELL NOR:25/11-18

Petroleum Geochemistry Group
Research Centre Bergen

HYDRO

Depth Lithology Type( m )
1721.60 SST COCH
1721.60 ADD/SST COCH
1750.00 SST COCH
1755.00 SST COCH
1755.00 (*s/iMSTa> OIL
1772.03 SST COCH
1781.04 SST COCH
1790.04 ADD/SST COCH

%29ctocS %29pp

52 68
43 68
49 69
50 66
47 68
50 68
49 69
60 44

%Preg %27ste %28ste %29ste %30ste

20 33 26 31 10
17 32 27 32 9
19 31 25 34 10
18 33 25 32 10
18 33 25 32 10
19 34 24 32 10
19 33 25 33 9
19 38 28 14 21

Ho/Stl Ho/St2

2
3
2
2
3
2
2
2

SATURATED BIOMARKER RESULTS (STERANES), WELL NOR:25/11-18T2

Depth Li thology Type
( m )

1606.00 SST SWC
1732.00 SST COCH
1742.00 SST COCH

%29ctaS %29pp

47 67
50 65
47 66

%Preg %27ste %28ste %29ste %30ste

20 34 25 31 10
18 34 25 31 10
18 34 25 31 10

Ho/Stl Ho/St2

3
2
2

OlCO



TABLE: 3 . 5 . 3

SATURATED BIOMARKER RESULTS (TERPANE RATIOS), HELL NOR:25/11-18

Petroleum Geochemistry Group
Research Centre Bergen

HYDRO

Depth Type
( m )

1721.60 COCH
1721.60 COCH
1750.00 COCH
1755.00 COCH
1755.00 OIL*
1772.03 COCH
1781.04 COCH
1790.04 COCH

%20/3

12
9
11
11
11
10
11
11

%23/3

46
45
45
45
45
44
47
36

%24/4

35
35
38
36
37
36
36
22

%27Ts

53
52
50
54
54
54
54
50

%28ap

23
22
25
27
24
25
23
20

%29Ts

35
32
33
38
36
36
37
30

%25nor

18
17
18
20
20
21
17
11

%29ap %30pa

40 8
42 7
42 9
41 9
40 10
42 9
38 8
47 11

%30D

20
19
20
22
22
21
19
20

%30G

10
14
12
12
12
13
10
20

%32ctpS %35ap

57 45
58 45
59 44
60 43
60 45
60 45
59 45
56 56

SATURATED BIOMARKER RESULTS (TERPANE RATIOS), WELL NOR:25/11-18T2

Depth Type
( m )

1606.00 SWC
1732.00 COCH
1742.00 COCH

%20/3

11
10
12

%23/3

44
44
44

%24/4

36
35
35

%27Ts %28ap

54 25
54 24
58 23

%29Ts

36
36
36

%25nor

20
19
17

%29a[3

42
40
39

%30(3a

9
9
10

%30D

21
19
20

%30G %32aps

9 57
11 59
11 60

%35ap

43
46
46

OlCO



TABLE: 3 . 5 . 4

SATURATED BIOHARKER RESULTS (TERPANE DISTRIBUTION), WELL NOR:25/11-18

Petroleum Geochemistry Group
Research Centre Bergen

HYDRO

Depth Lithology( m )
1721.60 SST
1721.60 ADD/SST
1750.00 SST
1755.00 SST
1755.00 Cas/iMfcTO
1772.03 SST
1781.04 SST
1790.04 ADD/ SST

Type

COCH
COCH
COCH
COCH
OIL
COCH
COCH
COCH

%Tri %27h

13 12
12 11
11 12
12 12
12 12
12 12
12 12
23 13

%28h

5
5
5
6
5
5
5
3

%29h

14
14
13
12
12
13
13
14

%30h

19
17
17
17
17
17
19
14

%31h

18
19
18
18
18
19
18
19

%32h

12
13
13
13
13
14
13
14

%33h

10
11
10
11
11
11
11
9

%34h

5
7
6
6
6
6
6
6

%35h

4
5
5
5
5
5
5
8

Analysing
Company

NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO

SATURATED BIOMARKER RESULTS (TERPANE DISTRIBUTION) , WELL NOR:25/11-18T2

Depth
<m)

1606.00
1732.00
1742.00

Lithology

SST
SST
SST

Type

SWC
COCH
COCH

%Tri %27h %28h %29h %30h %31h %32h %33h %34h %35h

12 11 5 12 16 18 14 11 7 5
12 11 5 12 17 19 14 11 6 5
12 12 5 12 17 18 13 11 7 6

Analysing
Company

NORSK HYDRO
NORSK HYDRO
NORSK HYDRO

O)o



TABLE: 3 . 7 . 1
ISOTOPE ANALYSIS RESULTS (OIL SAMPLES), WELL NOR:25/11-18T

Petroleum Geochemistry Group
Research Centre Bergen

HYDRO

St . Depth
( m )

1755.00

En. Depth
( m )

1755.00

Name

SRFT

d!3C
OIL

-28.55

d!3C
SAT

-29.05

d!3C
ARO

-28.20

d!3C
POL

-28.21

d!3C
ASP

Analysing
Company

GEOLABNOR



TABLE: 3 . 7 . 2

ISOTOPE ANALYSIS RESULTS (SEDIMENT SAMPLES), WELL NOR:25/11-18

Petroleum Geochemistry Group
Research Centre Bergen

.(((
HYDRO

Depth
( m )

1721.60
1750.00
1755.00
1772.03
1781.04

Lithology

SST
SST
SST
SST
SST

Type

COCH
COCH
COCH
COCH
COCH

d!3C d!3C
EXTR SAT

-29.12
-29.22
- 2 9 . 1 9
-29.22
-29.23

d!3C
ARO

-28.06
-27.86
-20.41
-27.54
-28.36

d!3C
POL

-28.27

d!3C d!3C
ASP KERO

-28.28

Analysing
Company
GEOLABNOR
GEOLABNOR
GEOLABNOR
GEOLABNOR
GEOLABNOR

ISOTOPE ANALYSIS RESULTS (SEDIMENT SAMPLES), HELL NOR:25/11-18T2
Depth

( m )
1606.00
1732.00
1742.00

Lithology

SST
SST
SST

Type

swc
COCH
COCH

d!3C d!3C
EXTR SAT

-29.17
-29.25
- 2 9 . 0 6

d!3C
ARO

-28.31
-28.41
-28.33

d!3C
POL

-28.34
-28.38

d!3C d!3C
ASP KERO

-28.29
-28.20

Analysing
Company
GEOLABNOR
GEOLABNOR
GEOLABNOR o>
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TABLES AND FIGURES (Chapter 4)

Table 4.1.1 Comparison of oils from well tests in 25 /11-15 and -18T2

Figure 4.2.1 Saturated hydrocarbon distribution profiles (normalised concentrations, FID-SAT
data) for oils from wells 25/11 -15 and -18 T2

Figure 4.2.2 Isoprenoid ratios of oils and sandstone extracts, wells 25/11-15, -18 and -18 T2

Figure 4.3.1 Saturated biomarker distribution profiles (relative to EOM and normalised,
MSD-SAT data) for oils from wells 25/11-15 and -18 T2

Figure 4.3.2 Relative abundances of C27, C27 and C27 app (20S+20R) steranes for all samples
from wells 2 5 / 1 1 - 1 5 , - 1 8 and-18 T2

Figure 4.5.1 Crossplot of carbon isotope ratios: S^C^vs. 813Csal of oils f rom wells 25/11-15
and-18T2

Figure 4.6.1 C7-C20 n-alkane distribution profiles (M-9/ml) for oils from the Hermod area (whole oil
GC data)

Figure 4.6.2 Acyclic C9-C20 isoprenoids fug/ml) in oils from the Hermod area (whole oil GC
data)

Figure 4.6.3 Isoheptane value vs. heptane value of oils from the Hermod area (whole oil GC
data)

Figure 4.6.4 Aromaticity vs, paraffinicity of oils from the Hermod area (whole oil GC data)

Reservoir geochemistry Hermod
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TABLES AND FIGURES (Chapter 5)

Table 5.2.1 Rock-Eva! data for well 25/8-4

Table 5.2.2 Extraction/deasphalting data (sediments) for well 25/8-4

Table 5.4.1 Rock-Eval data for well 25/11 -16

Table 5.4.2 Extraction/deasphalting data (sediments) for well 25/11 -16

Figure 5.2.1 CPI plot, well 25/8-4

Figure 5.2.2 Rock-Eval results vs. depth, well 25/8-4

Figure 5.2.3 EOM and asphaltene concentration vs. depth, well 25/8-4

Figure 5.3.1 CPI plot, well 25 /11-15

Figure 5.3.2 Rock-Eval results vs. depth, well 25/11-15

Figure 5.3.3 EOM and asphaltene concentration vs. depth, well 25/11-15

Figure 5.4.1 CPI plot, well 25 /11 -16

Figure 5.4.2 Rock-Eval results vs. depth, well 25/11-16

Figure 5.4.3 EOM and asphaltene concentration vs. depth, well 25/8-4

Reservoir geochemistry Hermod
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TABLE: 5 . 2 . 1
Petroleum Geochemistry Group
Research Centre Bergen

ROCK EVAL SCREENING DATA, WELL NOR:25/8-4 HYDRO

Depth
<m)

1744.50
1745.90
1749.80
1777.50
1780.80
1781.60
1782.60

Lithology

SST
SST
SST
SST
SST
SST
SST

Type

COCH
COCH
COCH
COCH
COCH
COCH
COCH

Tmax
DegC
417
420
417
417
419
337
335

SI
kg/ 1
34.8
30.2
2 1 . 6
1 6 . 1
2 6 . 5
0 . 1
0 . 1

S2
kg/ 1
11.0
11.1
5 . 3
4 . 6
7 . 7
0 . 1
0 . 1

TOC
%
4 . 3
3 . 8
2 . 5
2 . 0
3 . 2
0 . 1
0 . 1

HI

255
291
212
233
244
100
100

PI

0 . 7 6
0.73
0.80
0.78
0.77
0.41
0.33

Analysing

NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO

Company

00CD



TABLE: 5 . 2 . 2

EXTRACTION/DEASPHALTING DATA (SEDIMENTS), HELL NOR:25/8-4

Petroleum Geochemistry Group
Research Centre Bergen

HYDRO

Depth Lithology Type
( m )

1744.50 SST COCH
1745.90 SST COCH
1749.80 SST COCH
1777.50 SST COCH
1780.80 SST COCH
1781.60 SST COCH
1782.60 SST COCH

Rock EOM ASP
( g ) (mg) (mg)
1 . 3 8 1 . 9
1.3 70.8
1 . 5 6 1 . 4
1 . 6 3 2 . 9
1.3 57.0

12.3 6 . 1 1 . 2
28.2 25.8 1 2 . 9

EOM ASP
{ % ) ( % )
6 . 2 5 4 . 2
5.40 4 . 6
3 . 9 9 4 . 1
1 . 9 9 5 . 3
4.38 4 . 6
0.05 1 9 . 7
0 . 0 9 50.0

EOM
(ppm)
62500
54000
39900
19900
43800
500
900

TOC EOM/TOC
( % ) { % } ( % )
4 . 3 1 . 5
3 . 8 1 . 4
2 . 5 1 . 6
2 . 0 1 . 0
3 . 2 1 . 4
0 . 1 0 . 5
0 . 1 0 . 9

Analysing
Company

NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD

CDO



TABLE: 5.4.1
Petroleum Geochemistry Group
Research Centre Bergen

ROCK EVAL SCREENING DATA, WELL NOR:25/11-16 HYDRO

Depth
<m)

1764.60
1765.40
1766.50
1767.40
1768.35
1769.80
1770.70
1771.50
1772.50
1773.50
1774.50
1775.50
1776.50
1778.50
1779.50
1780.50
1781.50
1782.50
1783.50
1784.50
1788.90
1789.60
1796.60
1797.60
1798.90
1799.60
1800.60
1801.60
1802.60
1803.60
1804.60
1805.60
1806.90

Lithology

SST
SST
SST
SST
SST
SST
SST
SST
SST
SST
SST
SST
SST
SST
SST
SST
SST
SST
SST
SST
SST
SST
SST
SST
SST
SST
SST
SST
SST
SST
SST
SST
SST

Type

COCH
COCH
COCH
COCH
COCH
COCH
COCH
COCH
COCH
COCH
COCH
COCH
COCH
COCH
COCH
COCH
COCH
COCH
COCH
COCH
COCH
COCH
COCH
COCH
COCH
COCH
COCH
COCH
COCH
COCH
COCH
COCH
COCH

Tmax
DegC
422
425
428
425
424
419
422
423
427
425
423
423
426
425
424
422
425
418
421
424
424
419
346
417
422
423
419
418
424
426
367
363
422

SI
kg/ 1
4 7 . 6
52.3
6 3 . 9
4 4 . 9
6 7 . 8
6 3 . 7
54.0
5 4 . 9
51.7
5 4 . 9
5 6 . 4
50.1
7 6 . 8
5 6 . 1
6 3 . 0
70.1
5 4 . 6
5 8 . 6
54.4
4 3 , 6
27.1
8.4
2 . 7
2 . 3

28.7
30.4
2 . 8
1 . 8

31.8
3 6 . 4
0 . 9
1 . 9

34.7

S2
kg/ 1
1 9 . 0
21.1
30.2
17.0
3 5 . 8
30.4
23.3
2 6 . 3
21.4
22.5
25.5
20.1
43.8
24.0
32.3
35.5
2 3 . 9
24.4
25.0
17.2
8 . 6
2 . 0
1.3
0 . 7

1 6.3
22.4
1 . 1
0 . 7

1 9 . 7
2 6 . 1
2 . 1
1 . 3

22.7

TOC
%
6 . 0
6 . 5
8 . 3
5 . 5
9 . 2
8 .4
7.1
7 . 2
6 . 5
6 . 9
7 . 3
6 . 3

1 0 . 6
7 . 1
8.5
9 . 3
7 . 0
7 . 3
7 . 2
5 . 6
3 . 3
1 . 0
0 . 5
0 . 4
4.2
5 . 1
0 . 5
0 . 3
4 . 8
5 . 8
0.4
0 . 4
5 . 3

HI

317
323
364
307
391
364
330
36 6
329
326
349
318
413
338
382
383
343
333
348
309
261
190
268
184
388
444
228
203
410
451
470
305
429

PI

0.71
0.71
0 . 6 8
0.73
0 . 6 5
0 . 6 8
0.70
0 . 6 8
0.71
0.71
0 . 6 9
0.71
0 . 6 4
0.70
0 . 6 6
0 . 6 6
0.70
0.71
0 . 6 9
0.72
0 . 7 6
0.81
0 . 6 7
0.77
0 . 6 4
0.58
0.73
0.73
0 . 6 2
0.58
0 . 2 9
0 . 6 0
0 . 6 0

Analysing Company

NORSK
NORSK
NORSK
NORSK
NORSK
NORSK
NORSK
NORSK
NORSK
NORSK
NORSK
NORSK
NORSK
NORSK
NORSK
NORSK
NORSK
NORSK
NORSK
NORSK
NORSK
NORSK
NORSK
NORSK
NORSK
NORSK
NORSK
NORSK
NORSK
NORSK
NORSK
NORSK
NORSK

HYDRO
HYDRO
HYDRO
HYDRO
HYDRO
HYDRO
HYDRO
HYDRO
HYDRO
HYDRO
HYDRO
HYDRO
HYDRO
HYDRO
HYDRO
HYDRO
HYDRO
HYDRO
HYDRO
HYDRO
HYDRO
HYDRO
HYDRO
HYDRO
HYDRO
HYDRO
HYDRO
HYDRO
HYDRO
HYDRO
HYDRO
HYDRO
HYDRO



TAKLE: 5 . 4 . 1
Petroleum Geochemistry Group
Research Centre Bergen

x<T
ROCK EVAL SCREENING DATA, WELL NOR:25/11-16 (cont'd) HYDRO

Depth
( m )

1807.60
1808.50
1808.55
1809.60
1810.60
1811.60

Lithology

SST
SST
SST
SST
SST
SST

Type

COCH
COCH
COCH
COCH
COCH
COCH

Tmax
DegC
425
423
395
412
418
422

SI
kg/ 1
35.7
3 7 . 9
1 . 3
1 . 0
1.3

27.3

S2
kg/ 1
22.3
27.2
0 . 5
0 . 3
0 . 5

17.0

TOC
%
5 . 5
6 . 1
0.3
0 . 2
0 . 3
4 . 2

HI

403
448
200
159
185
407

PI

0 . 6 2
0.58
0.70
0.73
0.73
0 . 6 2

Analysing

NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO

Company

COro



TABLE: 5.4.2
EXTRACTTQN/DEASPHALTTNG DATA, (SEDIMENTS), HELL NOR:25/11-16

Petroleum Geochemistry Group
Research Centre Bergen

(ft
HYDRO

Depth Lithology Type( m )
1764.60 SST COCH
1765.40 SST COCH
1766.50 SST COCH
1767.40 SST COCH
1768,35 SST COCH
1769.80 SST COCH
1770.70 SST COCH
1771.50 SST COCH
1772.50 SST COCH
1773.50 SST COCH
1774.50 SST COCH
1775.50 SST COCH
1776.50 SST COCH
1778.50 SST COCH
1779.50 SST COCH
1780.50 SST COCH
1781.50 SST COCH
1782.50 SST COCH
1783.50 SST COCH
1784.50 SST COCH
1788.90 SST COCH
1789.60 SST COCH
17 9 6 . 6 0 SST COCH
1797.60 SST COCH
1798.90 SST COCH
1799.60 SST COCH
1800.60 SST COCH
1801.60 SST COCH
1802.60 SST COCH
1803.60 SST COCH
1804.60 SST COCH
1805.60 SST COCH
1806.90 SST COCH

Rock EOM ASP
( g ) (mg) (mg)
1.0 6 8 . 4
0 . 9 77.0
0 . 6 6 3 . 8
1.0 70.3
0. 5 5 9 . 4
0 . 6 71.0
0.7 6 7 . 5
0 . 7 6 3 . 6
0.7 61.0
0 . 7 6 8 . 6
0.7 77.7
0.5 40.3
0.7 101.7
0 . 6 55.7
0.5 51.1
0 . 7 9 3 . 8
0 . 7 8 0 , 6
0. 7 6 8 . 4
0.7 74.7
0.8 55.2
1 . 5 5 7 . 9
5.5 75.5
8 . 2 3 9 . 3

10.0 41.3
1.2 61.3
1 . 0 6 1 . 9
9 . 3 44.0

10.7 3 9 . 8
1.0 55.3
0 . 9 5 9 . 1

21.1 48.3
15.4 53.4
0 . 9 6 2 . 1

EOM ASP
( % ) ( % )
6 .77 5.0
8.55 4.5

10.46 4.8
6 . 9 6 3 . 8

11.43 3.7
11.28 5.4
9 . 2 4 4 . 1
8 . 9 6 4 . 8
8.35 4.3
9 . 2 7 4 . 5

10.79 15.0
7.74 4 . 6

13.93 4 . 9
8 . 9 9 4 . 4

10.03 4.5
12.67 8.2
11.35 4 . 6
9 . 5 0 4 . 2

10.23 4 . 9
6 . 9 0 5 . 2
3.84 5.5
1.38 6 . 1
0.48 1 2 . 9
0.41 1 9 . 5
5.03 8.0
6 . 0 6 13.3
0.47 12.3
0.37 1 6 . 1
5.53 9 . 6
6 . 4 3 7 . 9
0.23 1 9 . 2
0.35 1 9 . 5
6 . 7 5 12.4

EOM
(ppm)
67700
85500*****
69600*****
*****
92400
89600
83500
92700*****

77400*****
89900*****
*****
*****
95000*****
69000
38400
13800
4800
4100
50300
60600
4700
3700
55400
64300
2300
3500
67500

TOC EOM/TOC
( % ) ( % ) ( % )
6 . 0 1 . 1
6 . 5 1 . 3
8 . 3 1 . 3
5 . 5 1 . 3
9 . 2 1 . 2
8.4 1.4
7 . 1 1 . 3
7 . 2 1 . 2
6 . 5 1 . 3
6 . 9 1 . 3
7 . 3 1 . 5
6 . 3 1 . 2

1 0 . 6 1 . 3
7 . 1 1 . 3
8 . 5 1 . 2
9 . 3 1 . 4
7 . 0 1 . 6
7 . 3 1 . 3
7 . 2 1 . 4
5 . 6 1 . 2
3 . 3 1 . 2
1 . 0 1 . 3
0.5 1.0
0 . 4 1 . 1
4.2 1.2
5 . 1 1 . 2
0 . 5 1 . 0
0 . 3 1 . 1
4 . 8 1 . 2
5 . 8 1 . 1
0 . 4 0 . 5
0 . 4 0 . 8
5 . 3 1 . 3

Analysing
Company
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD



TABLE: 5 . 4 . 2
EXTRACTICN/DEASEHALTING DATA (SEDIMENTS), WELL NOR:25/11-16

Petroleum Geochemistry Group
Research Centre Bergen

Icont'd) HYDRO

Depth Lithology Type
( m )

1807.60 SST COCH
1808.50 SST COCH
1808.55 SST COCH
1809.60 SST COCH
1810.60 SST COCH
1811.60 SST COCH

Rock EOM ASP
( g ) ( mg) (mg)
1.0 77.4
0 . 8 5 3 . 9

18.0 52.0
24.4 6 8 . 9
1 3 . 6 35.5
1.2 75.7

EOM ASP
{ % ) ( % )
7 . 5 9 1 6 . 7
6. 4 2 11.1
0 . 2 9 15.5
0.28 20.3
0 . 2 6 1 6 . 8
6 . 1 6 1 5 . 9

EOM
(ppm)
75900
64200
2900
2800
2600

61600

TOC EOM/TOC
( % ) ( % ) { % )
5 . 5 1 . 4
6 . 1 1 . 1
0 . 3 1 . 1
0 . 2 1 . 3
0 . 3 1 . 0
4.2 1.5

Analysing
Company
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD
NORSK HYD

to



108

TABLES AND FIGURES (Chapter 6)

Table 6.2.1 Experimental data for impregnation of oil-stained sandstone sample from well
25/11-15,1764 m, with Aquamul 40/60 mud

Table 6.2.2 Data from extraction and asphaltene precipitation of oil-stained sandstone sample
from well 25 /11-15 ,1764 m, before and after addition of Aquamul 40/60 mud

Table 6.2.3 Saturated hydrocarbon peak ratios for oil-stained sandstone sample from well
25/11-15,1764m, before and after addition of Aquamul 40/60 mud

Table 6.2.4 Data from latroscan analysis of total EOM of oil-stained sandstone sample from
well 25/11-15,1764 m, before and after addition of Aquamul 40/60 mud (average
of 3 parallel analyses)

Table 6.4.1 Summary of effects of Aquamul 40/60 mud on organic geochemical results

Figure 6.2.1. latroscan chromatograms of total EOM from pure Aquamul mud and from
oil-stained sandstone sample (well 25 /11-15,1764 m) before and after addition of
Aquamul 40/60 mud (average of 3 parallel analyses)

Figure 6.2.2 Concentration profiles of saturated hydrocarbons extracted from oil-stained
sandstone sample before and after addition of Aquamul 40/60 mud

Figure 6.2.3 Normalised concentration profiles of saturated biomarkers and aromatic
compounds extracted from oil-stained sandstone sample before and after addition
of Aquamul 40/60 mud

Figure 6.3.1 Aromatic vs. saturated hydrocarbons (% of mailene fraction) for sandstone
samples from wells 25 /11-18 and 25 /11-18 T2.

Reservoir geochemistry Hermod
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Table 6.2.1 Experimental data for impregnation of oil-stained sandstone sample from well
25/11-15,1764 m, with Aquamul 40/60 mud.

Sample

Sa-0

Sa-15

Sa-29

Rock weight
(9)

1.21

1.27

1.35

Amount of added mud
(mg)

0

232

519

Amount of added mud
(% of initial rock weight)

0

15.5

29.3

Table 6.2.2 Data from extraction and asphaltene precipitation of oil-stained sandstone sample
from well 25/11-15, 1764 m, before and after addition of Aquamul 40/60 mud.

Sample

Sa-0 (0% mud)

Sa-15 (15% mud)

Sa-29 (29% mud)

EOM
(% of

rock wt)

4

10.8

20.2

ASP
(% of

rock wt)
0.22

0.32

0.53

ASP
(% of EOM

wt)

9.1

4.4

3.0

increase in
EOM

(% of rock wt)
-

6.8

16.2

increase in
ASP

(% of rock wt)
-

0.10

0.31

ASP
(% of EOM
from mud)

-

1.5

1.9

Table 6.2.3 Data from latroscan analysis of total EOM of oil-stained sandstone sample from
welt 25 /11-15 , 1764 m, before and after addition of Aquamul 40/60 mud (average
of 3 parallel analyses), and of EOM from pure mud.

Sample

Sa-0 (0% mud)

Sa-15 (15% mud)

Sa-29 (29% mud)

EOM from pure mud

SAT
(peak area %)

21

9

7

0

ARO
(peak area %)

18

55

67

86

POL
(peak area %)

46

19

12

2

ASP
(peak area %)

15

17

14

12

h:\a rrfth m w\h ermodVre pmudlb.sam
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Table 6.2.4 Saturated hydrocarbon peak ratios for oil-stained sandstone sample from well
25/11-15, 1764m, before and after addition of Aquamul 40/60 mud.

Sample

Sa-0 (0% mud)

Sa-15(15%mud)

Sa-29 (29% mud)

Pr/n-C17

0.93

0.92

0.92

Ph/n-C18

0.80

0.80

0.80

Pr/Ph

1.35

1.35

1.38

CPI-1

1.01

1 . 1 0

1 .10

CPI-2

0.80

0.88

0.86

n-C17/
(n-C17 + n-C27)

0.76

0.76

0.78

h:\a m\hm w\h ermod\re pmutttb ,sam
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Saturated hydrocarbon summary sheets and gas chromatograms (GC-FID)

Saturated biomarker summary sheets and mass chromatograms (GC-MSD)

Bar graphs and tabulated peak heights of saturated biomarkers (GC-MRM1)
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Appendix 1:

Saturated hydrocarbon summary sheets
and gas chromatograms (GC-FID)

1 Rock extracts 25/11-15
2 Oil 25 /11-15 (DST#1)
3 Rock extracts 25/11-18, 25/11-18 T2
4 Oi!25/1M8T2(SRFT)
5 Extracts from sandstone without/with Aquamul added
6 Reference sample
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