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1 A';l^:::!fe

-: --" i: ! :" î  ii!::
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1 INTRODUCTION

This report presents the results of a standard geochemical evaluation of wells 34/11-4, -4T2
and -4T3, drilled in the Mats segment, east of Gullfaks Gamma in the Northern Viking
Graben (Figure 1). 34/11-4 was drilled down to 3938.5mMD RKB with
water based mud (WBM). Due to problems with the 9 7/8" casing, a sidetrack (34/11-4 T2)
was drilled with oil based mud (OBM) from 3939m MD RKB down to 4438mMD RKB

A new well was sidetracked (34/11-4 T3) above the reservoir, using a
water based mud system to optimize for hydrocarbon samples.

The aims of this project are to identify and evaluate potential source rock intervals and
characterise migrated petroleum in terms of the parent source rock facies and level of thermal
maturity. The analytical programme is described in detail in Appendix 1. The analytical work
was performed in accordance with the guidelines given in "The Norwegian Industry Guide to
Organic Geochemical Analyses (1993). The project was carried out by LGC geochemistry,
with the exception of the vitrinite reflectance analyses and gas measurements which were
carried out by IFE. All the data are provided in the Appendix.



APPENDICES:
Appendix 1. Vitrinite reflectance well 34/11-4 and -4 T2, offshore Norway, IFE

Appendix 2. Datareport on molecular and stable isotope composition of gas samples from
well 34/11-4 T3, IFE

Appendix 3. Geochemical analysis of sediment samples, drilling mud extracts and
hydrocarbon fluids from 34/11-4, -4 T2 and -4 T3, offshore Norway, LGC geochemistry



i able 1. Biomarker parameters

Well

34/11-4 "
34/11 -4T2
34/11-4T2
34/11-4T2
34/11-4T2
34/11-4T2
34/11-4T2
34/11-4T2
34/11-4T2
34/11-4T2
34/11-4T2
34/11-4T2
34/11-4T2
34/11-4T2
34/11-4T2
34/11-4T2
34/11-4T2
34/11-4T3
34/11-4T3
34/11-4T2

Depth
(mMD RKB/mTVD MSL)

3924
3948
3960
3996
4017
4041
4065
4089
4119
4148

4152.7
4157.9
4165.8
4176.8
4195.1
4196.1
4198.2
4151

4194.8
4204

Lith

clst
mud
clst
clst
clst
clst
clst
clst
clst
mud
sst
sst
sst
sst
sst
sst
sst

MDT1
MDT1
mud

test sample
type
cutt
mud
cutt
cutt
cutt
cutt
cutt
cutt
cutt
mud
core
core
core
core
core
core
core
MDT
MDT
mud

Notes

WBM
OBM
OBM
OBM
OBM
OBM
OBM
OBM
OBM
OBM
OBM
OBM
OBM
OBM
OBM
OBM
OBM
WBM
WBM
OBM

20S

0.68"
0.39
0.38
0.39
0.39
0.37
0.38
0.39
0.37
0.39
0.39
0.39
0.40
0.38
0.37
0.39
0.38
0.61
0.60
0.39

bb

0.62
0.32
0.32
0.33
0.29
0.28
0.28
0.28
0.27
0.30
0.36
0.33
0.35
0.29
0.32
0.31
0.31
0.64
0.57
0.37

228

0.59
0.57
0.62
0.60
0.62
0.59
0.60
0.59
0.60
0.59
0.59
0.60
0.60
0.59
0.60
0.60
0.59
0.59
0.00
0.56

fs/tm

2.21
0.17
0.23
0.37
0.22
0.11
0.12
0.10
0.10
0.09
0.16
0.12
0.13
0.11
0.11
0.11
0.10
1.33
0.00
0.18

Ttx

9.78
0.00
0.27
0.51
0.27
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.55
0.00
0.00

30D/H

0.68
0.00
0.03
0.05
0.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.19
0.29
0.00

30ab

0.91
0.80
0.79
0.79
0.79
0.79
0.79
0.78
0.78
0.79
0.79
0.79
0.78
0.79
0.79
0.80
0.79
0.86
1.00
0.81

%C27

"35~~"~"
25
25
27
24
21
19
20
22
20
25
23
24
22
23
21
22
30
29
26

%C28

~~33
39
40
39
40
42
43
43
41
43
39
40
40
41
41
42
41
31
30
40

%C2

32
36
35
34
36
37
38
37
37
37
36
37
37
36
36
37
37
39
41
34



i able 1 (cont). Biomarker parameters

Well

34/11-4""
34/11 -4T2
34/11 -4T2
34/11-4T2
34/11-4T2
34/11-4T2
34/11-4T2
34/11 -4T2
34/11-4T2
34/11-4T2
34/11-4T2
34/11-4T2
34/11-4T2
34/11-4T2
34/11-4T2
34/11 -4T2
34/11-4T2
34/11-4T3
34/11-4T3
34/11-4T2

Depth
[mMD RKB/mTVD MSL)

3924 ~
3948
3960
3996
4017
4041
4065
4089
4 1 1 9
4148

4152.7
4157.9
4165.8
4176.8
4195.1
4196.1
4198.2

4151
4194.8
4204

Lith

"~ clst" ~
mud
clst
clst
clst
clst
clst
clst
clst
mud
sst
sst
sst
sst
sst
sst
sst

MDT1
MDT1
mud

Test sample
type
cutt
mud
cutt
cutt
cutt
cutt
cutt
cutt
cutt
mud
core
core
core
core
core
core
core
MDT
MDT
mud

Notes

~WBM~
OBM
OBM
OBM
OBM
OBM
OBM
OBM
OBM
OBM
OBM
OBM
OBM
OBM
OBM
OBM
OBM
WBM
WBM
OBM

C30

--— Q-^y—— -
0.00
0.09
0.06
0.08
0.05
0.05
0.04
0.06
0.07
0.06
0.05
0.07
0.05
0.06
0.06
0.06
0.11
0.00
0.07

Dia/reg

4~61
0.47
0.55
0.67
0.60
0.45
0.41
0.42
0.43
0.47
0.69
0.57
0.72
0.52
0.54
0.48
0.51
2.76
3.37
0.97

28ab/H

0~.1T
0.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.07
0.00
0.02

3R/H

"""6716"""'
0.19
0.19
0.18
0.12
0.11
0.09
0.11
0.11
0.14
0.12
0.07
0.08
0.11
0.11
0.11
0.06
0.20
0.00
0.15

4R/H
._ .„.__

0.07
0.07
0.07
0.06
0.05
0.04
0.05
0.05
0.06
0.05
0.04
0.04
0.05
0.05
0.05
0.03
0.11
0.00
0.07

35/34H

""077
0.74
0.63
0.76
0.56
0.61
0.52
0.52
0.47
0.63
0.82
0.61
0.61
0.63
0.63
0.64
0.61
0.87
ERR
0.79

29/30H
._____...

0.57
0.63
0.60
0.64
0.64
0.60
0.64
0.67
0.64
0.68
0.64
0.62
0.66
0.66
0.64
0.62
0.67
0.73
0.65

Dem/H

-
-
-
-
-
-
.
-
.
-
-
-
-
-
-
-
-

0.11
-
-

0/H

-
-
-
-
-
-
~
-
-
-
-
-
-
-
-
-
-
-
-
-



Derivation of biomarker ratios reported in Table 1

Ratio

Triterpanes

22S
Ts/Tm
TtX
30D/H
29/30H
30ab
C28ab/H
3R/H
4R/H
35/34H
Dem/H
O/H
G/H

Steranes

20S
bb
%C27
%C28
%C29
C30st
Dia/reg

Derivation

32apS/(32apS+32apR)
27Ts/27Tm
30d/29pa
30d/30ap
29ap/30ap
30ap/(30ap+30pa)
28ap/30ap
(23/3)/30ap
(24/4)/30ap
(35apR+35apS)/(34apR+34apS)
25nor30ap/30ap
30O/30ap
30G/30ap

29aaS/(29aaR+29aaS)
(29ppR+29ppS)/(29ppR+29ppS+29aaR+29aaS)
100*(27ppR+27ppS)/(27ppR+27ppS+28ppR+28ppS+29ppR+29ppS)
100*(28ppR+28ppS)/(27ppR+27ppS+28ppR+28ppS+29ppR+29ppS)
100*(29ppR+29ppS)/(27ppR+27ppS+28ppR+28ppS+29ppR+29ppS)
(30ppR+30ppS)/(27ppR+27ppS+28ppR+28ppS+29ppR+29ppS)
(27dpR+27dpS)/(27aaR+27aaS)

m/z

191
191
191
191
191
191
191
191
191
191
191
191
191

217
217
218
218
218
218
217


