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1. INTRODUCTION.

This study involves analysis of 5 stabilized reservoir fluids

from two Oseberg wells. A list of samples is given in Table 1 and

the well locations are shown on the map in Figure 1.

Table 1: Sample list

WELL

30/6-19

30/6-19

30/6-19

30/6-22

30/6-22

TEST

DSTl

DST2

DST3

DSTl

DST2

FORMATION

MIDDLE OSEBERG

ETIVE/UPPER OSEBERG

NESS

ETIVE

NESS

DEPTH

2945-2954 m

2907-2932.3 m

2897.6-2884 m

2917.2-2936.2 m

2908.5-2912.0 m

The purpose of this study is to compare these oils using

petroleum geochemical parameters and thereby determine possible

differences in the source and migration history.

In this study biological marker compounds of the sterane and

triterpane types have been used for correlation of the oils.

These studies have been supported by distributions of saturated

hydrocarbons.The whole oil hydrocarbon distribution, light

hydrocarbon (C1-C9) distribution and asphaltene content have

also been investigated.
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Figure I: Well location map.



2. EXPERIMENTAL PROCEDURES

The whole oil was analysed by split injection on a HP5890 gas

chromatograph equipped with a 50m unpolar capillary column.

The light end of whole oil (Cl - C9) was analysed on a HP5880 gas

chromatograph with backflushing of the C12+ fraction. Isooctane

was used as an internal standard and the column used was a 50m

unpolar capillary column.

A part of the oils was deasphalted in n-pentane. The soluble part

was group type separated in saturated hydrocarbons (SAT),

aromatic hydrocarbons (ARO) and polar compounds by Medium

Pressure Liquid Chromatography (MPLC). The SAT- and ARO-fractions

of the oils were analysed by a HP5880 gas chromatograph equipped

with two parallel 30m capillary columns leading to a simultaneous

mass selective- and flame ionisation detection. In addition, the

SAT-fraction was analysed by Selected Metastable Ion Monitoring

(SKIM) using a VG 7070E mass spectrometer.

These analytical procedures are standard procedures used in

petroleum geochemical analysis at Norsk Hydro Research Centre.
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3. RESULTS AND DISCUSSION.

3.1: Asphaltene content.

The amount of asphaltenes in the oils is given in Table 2

Table 2: Asphaltene content.

WELL

30/6-19

30/6-19

30/6-19

30/6-22

30/6-22

TEST

DSTl

DST2

DST3

DSTl

DST2

FORMATION

MIDDLE OSEBERG

ETIVE/U. OSEBERG

NESS

ETIVE

NESS

ASPHALTENE CONTENT %

3.1

2.0

1.1

2.0

1.2

The variation of the asphaltene content is significant and seems

to correlate with the different formations. The oil from the

Middle Oseberg Fm. (30/6-19 DSTl) has the largest amount of

asphaltenes, 3.0%, while the oils from the Etive Fm. (30/6-19

DST2 and 30/6-22 DSTl) both contains 2.0%. The oils from Ness Fm,

(30/6-19 DST3 and 30/6-22 DST2} contains 1.0% and 1.1%

respectively.

3.2: Whole oil.

The whole oil chromatograms are given in Appendix I. These

chromatograms show a highly paraffinic oil typical for the Upper

Jurassic sourced oils in the North Sea. The chromatograms show

some variation in the relative amount of light hydrocarbons

(eluting at retention times less than 10 minutes). Encountering

the results from the light hydrocarbons (C1-C9) described below,

this variation is probably due to not controllable loss of

volatile compounds.
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3.3: Light hydrocarbon analysis (C1-C9).

The chromatograms and the analysis reports of the light

hydrocarbons {C1-C9) are given in appendix II. Quantified amounts

of selected compounds in the C7-C8 region are listed in Table 3.

Both normal alkanes, branched alkanes, cyclic alkanes and

aromatics are present.

Table 3: Relative amounts (weight-%) of selected compounds

in the C7-C8 region.

SAMPLE

30/6-19 DSTl
30/6-19 DST2
30/6-19 DST3
30/6-22 DSTl
30/6-22 DST2

N-C7

1.15
1.15
1.13
1.17
1.23

MCC6

1.25
1.37
1.29
1.33
1.42

ECC5

0.12
0.12
0.11
0.11
0.12

TOL

0.44
0.49
0.40
0.50
0.56

2MC7

0.44
0.45
0. 43
0.41
0.45

4MC7

0.14
0.15
0.13
0.13
0.14

3MC7

0. 51
0.51
0.48
0.50
0.51

N-C7

MC-C6

ECC5

TOL

2MC7

4MC7

3MC7

n-heptane

methylcyclohexane

ethylcyclopentane

toluene

2,methylheptane

4,methylheptane

3,methylheptane

The weight~% of the selected compounds show no significant

variation for the samples encountered in this study.

3.4: Aromatic C15+ hydrocarbons.

The fragmentograms of the monoaromatic steranes (Ion 253 m/z) and

the triaromatic steranes (Ion 231 m/z) are given in Appendix III.

The analysed sampled are not separated by these biomarker

signatures.
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3.5: Saturated C15+ hydrocarbons.

The gas chromatograms of the saturated fraction are given in

Appendix IV. The chromatogram of our laboratory standard an oil

from 30/6-13 is also included for comparison.

Calculated molecular ratios are listed in table 4.

Table 4: Molecular ratios, saturated fraction.

WELL

30/6-19

30/6-19

30/6-19

30/6-22

30/6-22

LAB REF.

SAMPLE

DSTl

DST2

DST3

DSTl

DST2

C P U

1.07

1.11

1.18

1.13

1.09

1 .00

CPI2

0 . 9 5

1.08

1.10

1.09

1.03

1.06

PR/N-C17

0 . 9 1

0 . 8 9

0 . 9 0

0 . 8 0

0 . 8 6

0 . 6 0

PH/N-C18

0 . 7 6

0 . 7 5

0 . 7 5

0 . 6 4

0 . 7 3

0 . 4 8

PR/PH

1.36

1.39

1.37

1.28

1.39

1 .50

rp,,_ 1 C25+C27+C29+C31 C25+C27+C29+C31
^ 1 C2I + C26 + C28+C30 C26 + C28 + C30 + C3~2

C P I 2~ C26~+"C28

PR = Pristane

PH = Phytane

The 30/6-22 DSTl sample can be differentiated from the other

samples by visual inspection of the gas chromatograms of the

saturated fractions. This differentiation is most likely due to

evaporational loss of C15-C20 hydrocarbons during the analytical

workup procedures.
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The molecular ratios calculated from peak areas does not separate

the analysed samples. The LAB REF. sample, an Oseberg alpha oil

is separated from the other samples by the Pristane/N~Cl7,

Fhytane/N-C18 and Pristane/Phytane ratios. This is probably due

to the fact that the Oseberg Alpha oil is from a different source

area than the 30/6-19 and 30/6-22 oils.

The molecular ratios listed in Table 4 show no significant

variation for the oils from 30/6-19 and 30/6-22.

3.6; Biological markers.

The fragmentograms of the steranes (Ion 217 m/z), triterpanes

(Ion 191 m/z) and plots of the bargraphs indicating the relative

distribution of products from metastable transitions are given in

Appendix V.

The sterane and triterpane distribution of all analysed samples

show that these samples are mature oils of an Upper Jurassic

origin. A significant difference is again found between the

Oseberg alpha oil and the samples from 30/6-19 and 30/6-22, all

the oils except the Oseberg alpha oil show a lack of the rare C2B

bisnorhopane. This peak is marked with X on the 191 fragmentogram

and is denoted 28N on the plots of the metastable trasitions.

Based on this observation the 30/6-19 and 30/6-22 oils are

believed to have a different source than the Oseberg alpha oil.

The 30/6-22 DSTl sample shows a different biomarker pattern than

the other samples. This is probably due to experimental

variations and will be further investigated.

Other minor variations in the biomarker patterns of the oils from

30/6-19 and 30/6-22 are detected, but these are not significant

to separate the oils.
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4. CONCLUSION

The five analysed samples are highly paraffinic crude oils

typical for the Upper Jurassic sourced oils in the North Sea.

Based on the biomarker patterns and the C15+ saturated

hydrocarbon distributions these oils are correlated to each

other, but they are significantly different from the Oseberg

alpha oil (30/6-13), used as a laboratory reference sample. This

observation indicates that the oils from 30/6-19 and 30/6-22 have

a different source than the Oseberg alpha oil.

Molecular parameters are not separating the oils from 30/6-19 and

30/6-22.
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APPENDIX I

Whole oil chromatograms.
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APPENDIX II

Gas chromatograms of light hydrocarbons.

Analysis reports, light hydrocarbons.
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APPENDIX III

Fragmentograms of triaromatic steranes (Ion 231 m/z).

Fragmentograms of monoaromatic steranes (Ion 253 m/z).
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APPENDIX IV

Gas chromatograms of the saturated fraction,

fragmentograms m/z 191 and m/z 217.
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APPENDIX V

Fragmentograms of Steranes (Ion 217 m/z).

Fragmentograms of Triterpanes (Ion 191 m/z).

Bargraphs indicating the relative distribution

of products from metastable transitions.
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