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SST/184/195 Summary

SUMMARY

This report contains geochemical data for an oil sample from 2/1-8, Central Trough, Norway. The oil has been
characterised by whole oil GC, high resolution GC-MS and stable carbon isotope determination of saturates and
aromatics fractions. The sample has been analysed twice by high resolution GC-MS to examine the
repeatability of the technique.

Data contained in this report will be interpreted by Dim Dodd (BP Norway) at a later date.

November 1994
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WELL 2/1-8 TYPE ANALYSIS BY HPLC ON DE-ASPHALTENED RESIDUE>200°C
SUITE ]
TEST NUMBER
DEPTH SATURATES %wt
DEPTH RANGE (m) AROMATICS %wt
SAMPTYPE CRU RESIDUE %wt
LOCATION
OILFIELD
APl GRAVITY @ 15°C
DENSITY @ 15°C CARBON ISOTOPE _RATIOS per mil
WAX %wt .
POUR POINT TOTAL OIL
ASPHALTENE
ASPHALTENES %wi SATURATES
SULPHUR %wt AROMATICS
NITROGEN ppm RESIDUE
NICKEL ppm STANDARD
. VANADIUM ppm LIGHT BEYDROCARBONS
VISCOSITY ST @ 20°C
n-ALKANE CPI MCH %
PRISTANE/PHYTANE HER
PRISTANE/aC17 HXR
PHYTANE/nC18
ALKANE INDEX
R22
BIOMARKER RATIOS QUANTITATIVE ANALYSIS
H1 058 s1 0.62 Al 055 SATURATE FRACTION QSNALK ppm
HZ 056 s2 0.59 A2 0.58 QSNC20 ppm
H3 087 $3 36:37:27 A3 085 QSC29ST ppm
He O 84 34:28:38 Ad 089 QSC30HO ppm
HS  100:84:72:45:28:22 §s 32.2 A5 034 Qs8C3z2HO PPm
Hé 047 S6 A6 127
H‘:: 0.54 :: 57.13 M2 094 AROMATIC FRACTION QAMONAR ppm
M3 0388 QATRIAR ppm
H11 1.01 $9 QAMEPH ppm
HI2 825 s10 M4 3222
HI3 16.61
Hi4 28.58 MBP 5.9
HIS 000 MDR 3.7
Hié6 0.00

HIT 43.99 CODING LISTINGS FOR BIOMARKERS CAN BE FOUND AT THE BACK OF THIS REPORT TABLE L-1




OIL _ANALYSIS

WELL 2/1-8 TYPE ANALYSIS BY HPLC ON DE-ASPHALTENED RESIDU i
SUITE

TEST NUMBER SATURATES %wt 71.4

DEPTH

DEPTH RANGE (m) AROMATICS %wt 235
SAMPTYPE CRU RESIDUE %wt 5.1

LOCATION

OILFIELD

API GRAVITY @ 15°C

DENSITY @ 15°C CARBON JSOTOPE RATIOS per mil

:g\[fn %P‘(':INT TOTAL OIL

ASPHALTENE

ASPHALTENES %wt 0.10 SATURATES 258

SULPHUR %wt AROMATICS 256

NITROGEN ppm RESIDUE

NICKEL ppm STANDARD NBS22 29.8
VANADIUM ppm LIGHT _HYDROCARBONS

VISCOSITY ST @ 20°C

2-ALKANE CPI MCH % 38.10
PRISTANE/PHYTANE Ei‘; ggf
PRISTANE/nC17 ~ )
PHYTANE/nC18

ALKANE INDEX

R22

BIOMARKER RATIOS QUANTITATIVE ANALYSIS

H1 061 51 0.63 Al 058 ' SATURATE FRACTION QSNALK ppm
H2 056 52 0.52 A2 0.62 QSNC20 ppe
H3 08¢ §3 ' 343631 A3 086 QSC2958T ppm
H4 O S84 33:30:37 A4 071 QSC30HO PpPm
HS  100:88:71:41:30:25 S5 411 A5 036 QSC32HO ppm
Hé 047 S6 A6 127

H7 058 §7 5238 AROMATIC FRACTION QAMONAR ppm
H10 S8 M2 097

M3 087 QATRIAR ppm

H1I 1118 59 Ve 3008 QAMEPH ppm
H12 744 $10 .

AL o1es Mse s

H1S 000 MDR 4.1

H16 000

H17 45.13 CODING LISTINGS FOR BIOMARKERS CAN BE FOUND AT THE BACK OF THIS REPORT TARLE 1-2
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File:NSGMIO00371 #1-3511 Acq: 3-0CT-1994 17:10:05 GC EI+ voltage SIR J0SE

100 ¢ _1.4E8
90 F1.3E8
80 - 1.1E8
70 = 9.9E7
60 - 8.5E7
50 £ 7. 1E7
40 £ 5.7TE7
30 - 4.2E7
20 - 2. 8E7
10 E1.4E7

0 I T T T T T T T T T T T T T T T T T T T E O'OEO
30:00 40:00 50:00 1:00:00 1:10:00 TIME
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FITe:NSGNIO00371 ¥1=3511 Acq: 3-0CT-1994 17:10:05 GC EI+ Voltage SIR 70SE
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File:NSGMIO00371 ¥I-3511 Acq: 3-0CT-1994 17:10:05 GC EI+ Voltage SiR 70SE

218.2033 F:2 Exp:GCMS_HRSIR
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File:NGGMIO00371 #1-3511 Acq: 3-0CT-1994 17:10:05 GC EI+ Voltage Sik 7OSE
231.1173 F:2 Exp:GCMS_HRSIR
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File:NSGMIOU0371 ¥#I1-1387 Acq: 3-0CT-1994 17:10:05 GC EI+ voltage SIR 708E
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File:NSGMIO00371 ¥I-I387 Acq: 3-0CT-1994 17:10:05 GC EI+ Voltage SIR 708E
168.0939 Exp:GCMS_HRSIR
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191.1799 8:16 F:2
10
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EI+ Voltage SIR 7USE

cqs
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Samplei#lé Text:2/1-8 File Text:6000RP GCMS Exp:GCMS_HRSIR
218.2033 8:16 F:2
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MOLECULAR PARAMETER LIST

BP CODE PARAMETER

H1
H2
H3
Ha4
H5
H6
H7
He
H9
H10
H11
H12
H13
H14
H15
H16
H17

51
S2
S3
54
S5
56
S7
S8
59
S10

Al
A2
A3
A4
Ab
AB

M2
M3
M4

ALKIND
R22

NOTES:
1.

2.

(5/6/89)

Cy3p HOPANE 228/(225+22R)

C31 HOPANE 225/(225+22R)

Cgg HOPANE/Cqq HOPANE+C4q MORETANE)

B 8 HOPANES PRESENT/ABSENT

C30:C31:C3p:C33:C34Ca5 HOPANE DISTRIBUTION

Co7 HOPANES T/(T+T)

Cag HOPANE 228/(235+22R)

Ca4 HOPANE 228/(22S+22R)

Cas HOPANE 225/(225+22R)

RESIN DITERPANES % RELATIVE TO Cq HOPANE (PEAK G)

Coa EXT TRICYCLIC TERPANE % RELATIVE TO C5 HOPANE (PEAK G)
Co4 TETRACYCLIC TERPANE % RELATIVE TO Cgq HOPANE (PEAK G)
28,30 BISNORHOPANE (PEAK X) % RELATIVE TO C5n HOPANE (PEAK G)
PENTACYCLANE 11 % RELATIVE TO C55 HOPANE (PEAK G)
OLEANANE % RELATIVE TO Cz43 HOPANE (PEAK G)

GAMMACERANE % RELATIVE TO (PEAK G)

HOPANES 035/(034+035) Yo

Cog aaa STERANES 20S/(205+20R)

ng STERANES wpp/(apf+aca)

B DIASTERANES/HSAME+aaa+af § STERANES) %

LOW MOLECULAR WEIGHT STERANES RELATIVE TO Cog STERANES
STERANE INDEX Cp7/(Cp7+Cag) % (FROM S3)

4-ME C4p STERANE % RELATIVE TO Cpg 20R e STERANE (PEAK 42)
4-ME STERANES INDEX Cpg/(Cpg+Cag} %

BICADINANES PRESENT/ABSENT

Cog 20R TRIAROM. STERANE/(SAME+Cog 20R MONOAROM. STERANE)
SUM TRIAROM. STERANES/(SAME+SUM MONOAROM. STERANES)

Cog TRIAROM. STERANE/(SAME+Cog 20R TRIAROM. STERANE)

Co+Coq TRIAROM. STERANE/ASAME+SUM Cog-Cog TRIAROM. STERANES)
Cog 205 TRIAROM. STERANE/Cog 20S TRIAROM. STERANE

Co7 20R TRIAROM. STERANE/C,g 20R TRIAROM. STERANE

PHENANTHRENES (3ME+2ME)/(SME+1ME)
MPI [(3ME+2ME)/(PHENANTHRENE+9ME+1ME)] * 1.5
SUM Cyp7-C35 HOPANES/(SAME+ SUM C,7-Cog STERANES) %

‘ALKANE INDEX n-C7/(n-C7+01-Co7) %

R22 INDEX (2™ R'sz)f(n'021+n'023)

S=SOURCE PARAMETER, M=MATURITY PARAMETER.

TRIAROM. STERANE=MONOMETHYL TRIAROMATIC STERANES
MONOAROM. STERANE=DIMETHYL MONOARCMATIC STERANES.
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BIOMARKER IDENTIFICATION - PENTACYCLIC HYDROCARBONS

BP CODE TENTATIVE ASSIGNMENT BASED ON MASS SPECTROMETRY (mi/e 191)

9-DODECYLPERHYDROANTHRAGENE [INTERNAL STANDARD]
18a(H)-22,29,30-TRISNORNEOHOPANE
17a(H)-22,29,30-TRISNORHOPANE

17 a(H)-29,30-BISNORHOPANE

17 8(H)-22,29,30-TRISNORHOPANE

17 {H)-25,30-BISNORHOPANE

17a({H), 18a(H},21 §(H)-28,30-BISNORHOPANE
17a(H)-25-NORHOPANE

17a({H),21 §(H)-30-NORHOPANE
18¢(H)-30-NORNEQOHOPANE
17{H),15a{Me)-27-NORHOPANE ("DIAHOPANE")
17 8(H),21a(H)-30-NORMORETANE
18a(H)-OLEANANE

17a{H),21 8(H)-HOPANE

17 a{H)-30NOR-29-METHYLHOPANE

17 (H),21 8(H)-30-NORHOPANE

17 8(H),21 o{H)-MORETANE

(228)-17a(H),21 8(H)-30-METHYLHOPANE
(22R)-17(H),21 f{H)-30-METHYLHOPANE
GAMMACERANE

17 8(H),21 g(H}-HOPANE

17 8{H),21 &(H}-30-METHYLMORETANE
(22S)-17a(H),21 8(H)-30-ETHYLHOPANE
(22R)-17a(H),21 8(H)-30-ETHYLHOPANE

17 8(H),21 (H)-METHYLHOPANE
(225)-17(H),21 8(H)-30-n-PROPYLHOPANE
(22R)-17a({H),21 8{H)-30-n-PROPYLHOPANE
17 8(H),21 B(H)-ETHYLHOPANE
(225)-17a(H),21 8(H)-30-n-BUTYLHOPANE
(22R)-17a{H),21 §(H)-30-n-BUTYLHOPANE
(22S)-17a(H).21 8(H)-30-n-PENTYLHOPANE
(22R)-17a{H),21 $(H)-30-n-PENTYLHOPANE
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BIOMARKER IDENTIFICATION - STERANES

BP CODE TENTATIVE ASSIGNMENT BASED ON MASS SPECTROMETRY (m/e 217)

10 (208)-138(H), 17a(H)-DIACHOLESTANE

11 (20R)-138(H),17 o{H)-DIACHOLESTANE

13 (20S)-13a(H),17 8(H)-DIACHOLESTANE

14 (20R)-13a(H),17 8(H)-DIACHOLESTANE

15 (24S/R)~(208)-138(H), 17 o{H)-24-METHYLDIACHOLESTANE

16 (24S/R)-(208)-138(H), 17 a{H)-24-METHYL DIACHOLESTANE

18 (24S/R)-(20R)-13 (H), 17 a{H)-24-METHYLDIACHOLESTANE

19 (24R/S)-(20R)-138(H), 17 «{H)-24-METHYLDIACHOLESTANE

20A (24S/R)-(20S)-13a(H), 17 8(H)-24-METHYL DIACHOLESTANE

20B (20S)-5a(H), 14a{H),17a{H)-CHOLESTANE

21A (24R+S)-(20S)-13 B(H),17a{H)-24-ETHYLDIACHOLESTANE

21B (20R)-5a(H), 14 8(H),17 8(H)-ISOCHOLESTANE

22 (20S)-5a(H), 14 8(H),17 8{H)-ISOCHOLESTANE

25 (20R)-5edH), 14a(H),17a{H)-CHOLESTANE

27 (24S+R)-(20R)-13 8(H), 1 7a{H)-24-ETHYLDIACHOLESTANE

29 (24S+R)-(20S)-13a(H), 17 8(H)-24-ETHYLDIACHOLESTANE

a3A (24S+R)-(20R)-5a(H),14 8(H),17 8(H)-24-METHYLISOCHOLESTANE
33B (24S+R)-(20R)-13a(H), 17 8(H)-24-ETHYLDIACHOLESTANE

34 (24S+R)-(20S)-5a(H),148(H), 17 6(H)-24-METHYLISOCHOLESTANE
36 - (24S+R)-(20R)-5a(H),14a{H),17a{H)-24-METHYLCHOLESTANE
39 (24S+R)-(208)-5a(H),14a(H),17a(H)-24-ETHYLCHOLESTANE

40 (24S+R}-(208)-5a(H),14 8(H),17 8(H)-24-ETHYLISOCHOLESTANE
a1 (245+R)-(20R)-5a(H), 14 #{H),17 8(H)-24-ETHYLISOCHOLESTANE
42 (245+R)-(20R)-5a(H), 14a{H), 17 {H)-24-ETHYLCHOLESTANE

46 - (245+R)-(20R)C4q STERANE



BIOMARKER IDENTIFICATION - AROMATIC STEROIDAL HYDROCARBONS (AROMATIC

STERANES)

BP CODE TENTATIVE ASSIGNMENT BASED ON MASS SPECTROMETRY
{(m/e 253 mass fragmentogram)

F22 C»o ¢ DIMETHYL MONOAROMATIC STERANE

F23 Con DIMETHYL MONOAROMATIC STERANE

F2 C57(20S)5 (H)DIMETHYL MONOAROMATIC STERANE

F3 Co7(20R)5(H)DIMETHYL MONOAROMATIC STERANE

F4 Co7(205)5a(H)DIMETHYL MONCAROMATIC STERANE

F5 C0g(205)5 $(H)DIMETHYL MONOAROMATIC STERANE

F6 C57(20R)5a(H)DIMETHYL MONOAROMATIC STERANE

F? C5g(205)5a(H)DIMETHYL MONOAROMATIC STERANE

F8 Crg{20R)5p(H)DIMETHYL MONOAROMATIC STERANE

F9 C5g(205)58(H)DIMETHYL MONOAROMATIC STERANE

F10 C5g5(2085)5a{H)DIMETHYL MONOARQOMATIC STERANE

F11 Cog(20R)5a(H)DIMETHYL MONOAROMATIC STERANE

Fi2 Cog(20R)5 8(H)DIMETHYL MONOAROMATIC STERANE

F13 C5g(20R)5a(H)DIMETHYL MONOAROMATIC STERANE

v CspH12 POLYAROMATIC HYDROCARBONS
(m/e 231 mass fragmentogram)

Fi4 CogMETHYL TRIAROMATIC STERANE

F15 C5yMETHYL TRIAROMATIC STERANE

F16 Cpg(20S)METHYL TRIAROMATIC STERANE

F17 Cog(20RMETHYL TRIAROMATIC STERANE

F18 Co7(20S)METHYL TRIAROMATIC STERANE

F19 Cog(20S)METHYL TRIAROMATIC STERANE

F20 Co7(20R)METHYL TRIAROMATIC STERANE

Fa1 Cog(20R)METHYL TRIAROMATIC STERANE

BIOMARKER IDENTIFICATION - NORHOPANES

BP CODE TENTATIVE ASSIGNMENT BASED ON MASS SPECTROMETRY
(m/e 177)

w 17(H)-25,30-BISNORHOPANE

Y 17 a(H}-25-NORHOPANE

D 17(H),21 8(H)-30-NORHOPANE

c1 (225)-17«(H)-25-NOR-30-METHYLHOPANE

G 17a({H),21 s(H}HOPANE

c2 (22R)-17{H)-25-NOR-30-METHYLHOPANE

c3 {22S)-17a(H)-25-NOR-30-ETHYLHOPANE

c4 {22R)-17a{H)-25-NOR-30-ETHYLHOPANE

c5 {228)-17 a(H)-25-NOR-30-n-PROPYLHOPANE

C6 {22R)-17oH)-25-NOR-30-n-PROPYLHOPANE

Cc7 (228)-17{H)-25-NOR-30-n-BUTYLHOPANE

cs (22R)-17afH)-25-NOR-30-n-BUTYLHOPANE

Cco {228)-17a(H)-25-NOR-30-n-PENTYLHOPANE

C10 {22R)-17a{H)-25-NOR-30-n-PENTYLHOPANE




