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GEOLAB M NOR

GEOCHEMICAL TABORATORIES OF NORWAY A

EXAMPLE OF PEAK IDENTIFICATION FOR 25, 28, 30 TRISNORHOPANE/MORETANE

188 ! Nors: 475
M/Z 163

| 25,28,30 Trisnorhopane/Moretane
g6 |
5.
48
2.
,ﬁ’v j“ . N ' , Aw}d\ly - : ,

19:18  23:88  2b:56 3848 34:38  3B:26  42:18  46:B@  49:50



GEoLABANOR

GEOCHEMICAL LABORATORIES OF NORWAY A

CGSATE  24-NOV-B7  Suir:Kagnetic TS256  Hent:GEOLAB Systes SRT!
Sample 18 Injection I  Group | Mass 163.1485
Text :KELL 2/6-2, 4288M, SRTURATED FRRCTION

188 Nors: 165

88 ] }

ol 1T

o | Q?U\fwﬁgbrﬁ LL ﬂk\wﬁﬁjtvxﬁykﬁvb . |
LTI
| .

28 |

19:18  P3:88  26:58  38:48  34:38  36:P8  4p:1B  46:B8 4958
CGSRTE  24-NOV-B?  Sir:Fagnetic 75258  FRcnt:GEOLAB Susten:SAT]

Sample 1! Injection !  Group I fass 163.1485
Text:MELL 2/6-2, 4388H, SATURATED FRACTION

188. HNors: 94
g8

B8 |

M VL L o, }MM
26 | . W\J“M

19:18  23:08 26:58 3848 34:38 3628 42:18  46@B 495G




ceoLABlNOR

GEOCHEMICAL LABORATORIES OF NORWAY A5

CGSATE  24-NOV-B?  Sir:Ragnetic 15258  fcnt:GEOLRB SystesSAT!
Sample 12 1Injection 1  Group ! HMass 163.1485
Text:MELL 2/6-2, 4438K, SATURATED FRACTIOK

188. Norm: 634
ge |
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19718 723:80 2656 30:48  34:38  38:P8  4:18 4608 4358
CGSRTE  24-HOV-B7  Sir:Fiagnetic 5258  Ront:GEOLAB Susten:SAT]

Sample 13 Injection !  Group ! Mass 163.1485
Text:RELL 2/b-2, 4528M, SRTURRTED FRACTION

188 Nora: 438
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L
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1918 23:88 26:58 38:48  34:30 3828 42:18  46:88  49:50



ceoLaslNO

GEGCHEMICAL LABORATORIES OF NORWaY AT

CGSATE 24-K0v-87 Sir:Ragnetic 75250 fcnt - GEOLAB Sustew:SAT]
~ Sample 14 Injection I Group I -Hass 163.1485
Text :MELL 2/6-2, 4666R, SRTURRTED FRACTION

188 Nors: 416
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2. Mg

19:18 2388  26:58 3648 338 3828 4218 45:BB 4950



GEOLABINOR

GEGCHEMICAL LABORATORIES OF NORWAY A'S

EXAMPLE OF PEAK IDENTIFICATION FOR DEMETHYLATED TRITERPANES

188, ¢ Nor: B49
M/Z 177
Demethylated triterpanes
88 |
E

19:18  23:B8  25:58  38:48  34:38 328 4218 45:88 4950



GEoLABNOR

GEOCHEMICAL LABORATORIES OF NORWAY A'S

CGSATE  24-KOV-B7  Sir:Kagneiic TS258  fent:GEOLRB Systes-SATI
Sawple 18 Injection |  Group | Mass 177.1642
Text:HELL 2/6-2, 4288H, SATURATED FRACTION

188 ' Norm: 123

98 &i
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0! | ] W

28 |

WWWWMWWMW

19718 23:B0  26:58 3848 34:38  38:P8 4218 45:BB  49:58
CGSRTE  24-NDV-B7  SirMagnetic 75258 Rcnt:GEOLAB Susten:SAT

Sample 11 Injection |  Group ! Fass 177.1642
Text:HELL 2/6-2, 4388M, SATURATED FRACTION
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GEoLABMINOR

GEOCHEMICAL LABORATORIES DF NORWAY &3

CGSATE  24-KOV-B7  Sir-Kagnetic 15258 HAcnt:GEOLAB Systes:SAT]
Sample 12 Injection I Group | Mass 177.1642
Text:NELL 2/6-2, 443K, SRTURRTED FRACTION

18¢. | Norn: BES5
Be |

50 |
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19:18  £3:88 26:58 3848 3¢:3 3828 42:1B 458D  49:5
CGSATE  24-NDY-B/  Sir:fiagnetic 75258  Hent:GEOLAB Suster:SAT!

Sample 13 Injection !  Group | Fass 177.1642
Text-HELL 2/6-2, 4528M, SATURATED FRACTION
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GEOLABMNOR

GEOCHEMICAL LABDRATORIES DF NORWAY A'S

CGSATE  24-NOV-B7  Sir:Kagnetic TS2S58  fent:GEOLAB Systes-SAT!
Sample 14 Injection 1 Group | Hass 177.1642
Text:HELL 2/6-2, 4B66H, SATURRTED FRACTION
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GEOLABINNOR

GEOCHEMIL. (ABGRATORIES OF NORWAY A5

EXAMPLE OF PEAX IDENTIFICATION FOR TRITERPANES

188 E Nora: 2716
c M/Z 191
Triterpanes
88 | p
68 |
B ]
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N ,Q K
S ,
Bl . ' . : . . —
i3:18  23:B8  ©°6:58  38:48  34:38  3B:28  40:18  46:BB  49:58



CGSATE

ceoLaB INOR

GEOCHEMICAL LABORATORIES OF NORWAY A

24-KOV-87  Sir:Magnetic 15258 Rent:GEOLRB SystesSATI

Sample 18 Injection I Group | Mass 131.1888
Text:MELL 2/6-2, 428BN, SATURATED FRACTION

186_ E Norm: 317
BB | i
G
ey N ¢ qo K
A l
Q s
T e
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CGOATE 24-H0v-87 Sir:fagnetic T5258 ficnt : GEOLAB System:SATI

Sample 11 Injection !  Group I Fiass 131.1B068
Text:HELL 2/6-2, 438BH, SATURATED FRACTIDH
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ceoLaBNOR

GECCHEMICAL LABORATORIES OF NORWAY A5

CGSATE  24-NOV-B7  Sir:Ragnetic TS5258 Rent :GEOLAB Systes-SAT!
Sample 12 Injection 1 Group I Mass 131.1808
Text:HELL 2/6-2, 443BK, SATURRTED FRACTION

188_ E Norm: 2311

88 |

B8 |

B H

48
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19-18  23:88 2650  38:48  34:38  30:28 4210 4608 49:58
CGSATE  24-NOV-B?  Sir:Hognetic TS258  Rcnt:GEOLAB Systen:SAT]

Sample 13 Injection !  Group I  Fiass 131.1888
Text:KELL 2/6-2, 4528f1, SATURATED FRACTION
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GeoLABMNOR

GEOCHEMICAL LABORATORIES OF NORAWAY A’S

CGSATE  24-NOV-B7  Sir:Ragnetic TS258  Rent:GEOLAB Systes:SATI
Sample 14 Injection I Group | Fass 131.1868
Text:MELL 2/6-2, 4666K, SATURRTED FRRCTION

188 E Korm: 1142

ge |

68 P 1 |

48 | . o S f [ L J

n At PR A MW\JWW
E |
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GEOLABMNOR

GEOCHEMICAL LABORETGRIES OF NOAWAY A'S

EXAMPLE OF IDENTIFICATION FOR METHYLATED TRITERPANES

188, Kora: 561

: - M/Z 205

Methylated triterpanes

B8 . H
68 ) | I
48 _N
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19:18  23:88  26:5B  3B:48  34:38  38B:28  42:1B 4588 49:59



GEoLABMINOR

GEOCHEMICAL LABORATORIES OF NORWAY A'S

CGSATE  24-NOV-B7  Sir:Kagnetic 15258 Rent:GEOLAB Systes SAT!
Sample 18 Injection |  Group | HKass 283.135%
Text:MELL 2/6-2, 4288K, SATURATED FRACTION =

" o
.
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oS Wt |

2 MMWWNMJ\MW

a

1918 3.8 2558 3648 3438 3620 4218 4680 4950
CBSATE  24-NOV-B7  Sir:liagnetic 75258 Rent:GEOLAB Sustes:SAT!

Sample 1I Injection 1  Group 1 Mass 2B5.1356
Text:HELL 2/6-2, 43@@M, SATURATED FRACTION
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CGSATE  24-NOV-B7 Str:Kagnetic 75258  Hent:GEOLAD
Sample 12 Injection 1 Group | Kass 285.1336
Text:MELL 2/6-2, 4438M, SRTURRTED FRACTION

ceoLaBINOR

GEOCHEMICAL LABORRTORIES OF NORWAY A'S

Systes:SAT]

463

188, Nors:
8 | ﬁ |
68 | L
a
| fﬁu; |
48 | % i (Mﬁﬁﬁ%mm ! },} il Mg ‘ |
| i g
2 Mo
Bl , : ; , : - —
19:18  23:88  26:58  3B:48  34:38 3628 4c:18  46:8B  43:58
[GSATE  24-HOV-B7  Sir:fagnetic 75258 Hent:GEOLAB Susten:SAT!

Sample 13 Injection !  Group ! Hass 285.1856
Text:MELL 2/5-2, 452BH, SHTURATED FRACTION

188. Norn: 234
Bg, -
T
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GeoLABSNOR

GEQCHEMICAL LABORATORIES OF NOHWAY &S

[GSATE  24-NOV-B?  Sir:Hagnetic 15258 Acnt:GEOLAB Systen:SAT]
Sample 14 Injection | Group |  Mass 285.1356
Text:NELL 2/6-2, 4666%, SRTURRTED FRACTION -

180, Norn: 24}
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SB -WWW\WW&WL’MW“N % ! | ' i i,
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GEoLABANOR

GEGCHEMICAL LABORATORIES O NORWAY &

EXAMPLE OF PEAK IDENTIFICATION FOR C27 TRITERPANES

188. Kors: 177
B M/Z 370
C27 Triterpanes

88.

b8 .
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i I,
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19:18  23:B8  26:58 3B:40  34:38 328 42:18  46:88  49:58



ceoLAB M NOR

GEOCHEMICAL LABORATORIES OF NORWAY &S

CGSATE  24-NOV-B7  Sir:Kagneiic 15258 Hcnt:GEOLAB Systes:SAT!
Sample 18 Injection !  Group [ fass 378.3688
Text:HELL 2/6-2, 428BF, SRTURATED FRACTION

188. Norm: e

88 |

BB .

4] ‘ k “ |
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19:16  23:88  26:56  3B:4B  34:38  3B:28  42:1B  46:BB  43:58
CGSATE  24-HOV-B7  Sir:fagnetic 75258  Fcnt:GEOLAB Systen:SATI

Sample 1! Injection !  Group 1 Hass 378.3688
Text:HELL 2/6-2, 4388M, SRTURRTED FRACTION

180, Horn: 139

b8 |

48 |
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GeoLABIRNOR

GEGCHEMICAL LABORATORIES (F NORWAY A'S

CGSRT6  24-NOV-B7  Sir:Ragnetic 15258  Acnt:GEOLRB Systen:SAT!
Sample 12 Injection 1 Group |  Kass 378.3688
Text :MELL 2/6-2, 4438, SRTURRTED FRACTION

180, | Horm: g1

B8 J

ol - iy
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ffvaﬁ;\wm%w\www
A

19:18  23:B8 2658 3848 34:38  38:7B 4210 45:B8  49:50
CGSATE  24-KOV-B7  Sir:hagnetic 75258  Rent:GEOLAB Systen:SAT!
Sample 13 Injection !  OGroup 1 Fiass 378.3568

Text:HELL 2/6-2, 4528, SATURATED FRACTION

188, Kora: 67
8o .
BB . A
| W’%
ki
2, M b,
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19:48  23:88 2658 3648 3438 3828 4218 45.88 4958




GEOLABSNOR

GEQCHEMICAL LABORATORIES OF NOHWAY A'S

CGSATE  P4-NOV-B7  Sir:lagnetic 75258 Fiont:GEOLAB Systes:SAT!
Sample 14 Injection I Group | Nass 378.3588
Text:HELL 2/6-2, 4666, SATURRTED FRACTION

188, Nor: ”
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ceoLABlNOR

GEOCHEMICAL LABORATORIES OF NORWAY A'S

EXAMPLE OF PEAK IDENTIFICATION FOR C28 TRITERPANES

188. Nors: 117
: M/Z 384
C28 Triterpanes
B8 |
68 |
48 |
|
E
™ M
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$9:18 23:88 2558 3848 3438 38:28  4P:18 4688 49758



B8 4

BB .

48

ceoLaBMNOR

GEOCHEMIGAL LABORATORIES OF NOAWAY A'S

CGSRTE 24 -NOv-87 Sir:Kagnetic 75258  Hcnt:GEOLRB Systen:SATL
Sampte 18 Injection I Group | Mass 384.375)
Text:MELL 2/6-2, 428BN, SRTURATED FRRCTION - -

Nors: 7

188

B8

48 |

cBl

1998 238 2558 3848 3438 38:28  Ge-18 46BB  49:50

CGSATE  24-NOV-B?  Sir:fagnetic 75258 fent:GEOLAB System:SAT!
Sample 11 Injection !  OGroup I Fass 384.3757
Text:MELL 2/6-2, 4388M, SRTURRTED FRACTION

Kora: 67

19:18  23:88 2558 3048 3438 3828 4218 4588 49:58



GeoLABMNOR

GEOCHEMICAL LABORATORIES OF NOHWAY A'S

CGSATE  24-NOV-B?  Sir:Kagnetic 75258  Acnt:GEOLAB Systes:SATL
Sample 12 Injection I Group | Kass 384.373/
Text:HELL 2/6-2, 4436f, SATURATED FRACTION

168 | | Norn: 137

86
BB

48

g ﬂmﬂ\r\/‘ﬁfﬁ M
/Mm B

18:18  23:88  ?P5:58  30:48  34:38  3B:P8  4P:1B 4688 43:5B
CGSATS  2¢-NOV-B)  Sir:Magnetic TS258  Rent:GEOLRD Systen-SAT]
Sasple 13 Injection 1  Group ! fiass 384.3757

Text:HELL 2/6-2, 45281, SRTURRTED FRACTION

188. Norn: 58

BB |

A

48 . !
op Km)f Mﬁ&%"}w\*@% .

_,/'ﬂﬁh} ' MMM
] .

19:18  23:88 2658 3848 3438 3598  4p-18 4580 4358



CGSATE

24-NOv-87
Sample 14 Injection 1
Text:MELL 2/6-2, 466K, SRTURATLD FRACTION

GEoLABMNOR

GEQCHEMICAL LABORATORIES OF NORWAY A%S

Str-Kagnetic 15258 Hent -GEOLRB Systes SAT]
Group |  FKass 384.3757

188, Korw: 47
8B
66 | l
o 1 &\

48 wa |

w/""ﬂﬁ ,
[ . : : :

19:18  23:B8  26:58  30:46 34

W PR 4218 46:B8  49:5



GEoLABNOR

GEOCHEMICAL LABORATORIES OF NORWAY A'S

EXAMPLE OF PEAK IDENTIFICATION FOR C29 TRITERPANLS

188, Nors: 443
M/Z 398
C29 Triterpanes
88
BBy
E
48
28 | \})\V
B - wk&““b~“-»h_

19:18 2388 25:58 3848 34:38  3:28  42:10  46:BB  <49:58



GeoLABSNOR

GEOCHEMICAL LABORATORIES OF NORWAY A5

CGSATE  24-NDV-87  Sir:Kagnetic TS258  Rent:GEOLAB Systes :SATI
Gample 18 Injection I Group I HMass 338.3314
Text:MELL 2/6-2, 4288, SATURATED FRACTION -

188, Norm: 24

BB

b8 |

4B

N

g W '
E ,MM et

; I o M ,
19:18  723:80 2558 3048 3¢:38 3828 4218 46:88  49:58
CBSRTS  P4-NDV-B)  Sir:Fagnetic TS258  Acnt:GECLAB Systen:SAT!

Sample 11 Injection 1  OGroup I fass 338.3314
Text:WELL 2/6-2, 4388M, SRTURATED FRACTION

188. | Nor: 258

88 .

20 ] ﬁ"’* h
_//,»/MW k“w

13:18  23:88  26:58 3848 34:38  38:28  42:1B 4608 49:5@




188

88 .

68 J

48 .

28 |

CGSATE  24-NOU-B7  Sur-Ragnetic 15258

GEOLABNNOR

GEOCHEMICAL LABORATORIES OF NORWAY A'S

hicnt - GEOLAB Systen:SATI

Sample 12 Injection I Group I Hass 338.3314

Text:MELL 2/6-2, 4438f, SRTURRTED FRACTION

Norn: 283

M

P

M

CGSRTE  24-NDV-B7  Sir:Magnetic TS258
Sample 13 Injection I broup 1 Fass 398.38!4
Text:WELL 2/b-2, 452BM, SATURATED FRACTION

188

Be |

19:16  23:88 2558 3B:48 3438 3828 4P 1B 46:B8 4958

Rent - GEOLAB System:SATI

Hore: 188

A
W

s

|
|
'
»Uf‘}

|
!

"
: h**“}ywbﬂa%“WNM»»,h*‘h**\_*

L

19:18  23:88 2650 3048 3438 3828 4218 4508 49.58



GeoLABMNOR

GEOCHEMICAL LABORATORIES OF NORWAY A'S

CGSATE  24-NDV-B7  Sir:Ragnetic 75258 Aent:GEDLAB Systen-SAT!
Sarple 14 Injection I Group | Fass 338.3314
Text :HELL 2/6-2, 4666K, SATURATED FRACTTON

188. | | Norw: 104
BB .
58 .

48 |

28 M

19:16 2380 2558 304 36:38 BB 4P 1B 46:BB 49:58



GeoLABMSNOR

GEOCHEMICAL LABORATORIES OF NORWAY A'S

EXAMPLE OF PEAX IDENTIFICATION FOR C30 TRITERPANES

188,

BB

BB .

28

48

Nors: 698

M/Z 412
C30 Triterpanes

B .

13:18 2388 25:58 3648 3438 3826 4216 46:88 4958



ceoLaBNOR

GEOCHEMICAL LABORATORIES OF NORWAY.A'S

CGSATE  24-ROV-E7  Sur Ragneiw Sacow hcnd-OLOLAB Suster SAT!
Sample 18 Injection I Group ! Fass 412.4835
Text :HELL 2/6-2, 4288n, SRTURRTED FRRACTION

188, Norn: 25

88

6@ .

48

LS TR

2. J ﬁi%ﬁ

Bl — ‘ —_— — .
19:18  23:@8  26:58  36:48  34:38 3628 42:16  46:B6  43:58
CGSATE  24-NOV-B7  Sir:fiagnetic 75258 Aent:GEOLAB Sustem:SAT]

Sample 11 Imjection !  Group I Hass 412.4B53
Text:HELL 2/6-2, 43881, SATURATED FRACTION

188 Hora: 313

BE |

B ﬁﬁf‘ qﬁu%P

19:18  23:88 25:58 3848 3438 3828 4218 4588 4958




GEOLABMNOR

GEOCHEMICAL LABORATORIES OF NOHWAY A'S

CGSATE  24-NOV-B7 Str:fagnetic 15258 fient :GEOLAB Systes:SAT!
Sample 12 Injection I Group | Hass 412.4BE3
Text:WELL 2/6-2, 4438, SRTURATED FRACTION

188 ' Nors: 213
86

68 .

\

19:18  73:88  25:56  38:4B 3438 38:28 421D 4698 49:58
CESATE  24-NOV-B7  Gir:Magnetic 75358 Rent:GEDLAB Susten-SAT]

Sample 13 Injection !  broup ! Fiass 4i2.4859
Text:HELL 2/6-2, 4528, SATURATED FRACTION

188 o Nora: 38

B8 |

LE

198 Z3B8 2650 WAD #W Il 4208 468D 495



GEOLABAINOR

GEOCHEMICAL LABORATORIES OF NORWAY A'S

CGSATE  24-NDV-B7  Sir:fagnetic 15258 Hent:GEOLAB Sustes SAT!
Sample 14 Injection |  Group ! Mass 412.4853
Text :MELL 2/6-2, 4666%, SATURATED FRACTION

188, Norw: 118
88 J

68 .

4B |

M

1918 2388 2550 3648 3438 .28 4218 4588 49.50




GEOLABMINOR

GEOCHEMICAL LABORATORIES OF NORWAY A'S

EXAMPLE OF PEAK IDENTIFICATION FOR C31 TRITERPANES

188, _ ° Nor: 549
M/Z 426
C31 Triterpanes

B8 .

68 .

48 o

28 |

; 4ﬂ-~1~vjhjk

19:18  23:88  26:58  38:48  34:38 3828 4218 46:B8 4958



GEoLABIRINOR

GEGCHEMICAL LABORATORIES OF NORWAY A

CGSAT6  24-NOV-87  Sir-Kagnetic TS258  Hent:GEOLAB Systes SAT!
Sample 18 Injection |  Group | Mass 426.4226
Text:NELL 2/6-2, 4288, SATURATED FRACTION

188, Nors: 18

B8 J

48

b
" o \&LWWMWWM

19:18  23:B0  26:58 3048 3¢:38 3628 4216 46:8@  49:50
CGSATS  24-NDU-B)  Sir:hagnetic TS258  Fcnt:GEOLAB Systen:SATI
Sample 11 Injection !  Group | Hass 426.4226

Text:MELL 2/6-2, €388, SATURATED FRACTION

188. Nors: 211

BA .

B8
46 ’

8. | A | }!’

19:16  23:88 26:58 3048 34:38 3828 42:18 4588 49:5g



GeoLAB ANOR

GEOCMEMICAL LABORATORIES OF NORWAY A'S

CGSATE 24-NOv-87 Str:-Fagnetie 15258 hent : GECLRB Systes:SAT]
Sample 12 Injection | Group |  Mass 426.4226
Text :MELL 2/6-2, 4430R, SATURATED FRACTION

188, Norm: 133

BB

58 |

48

M» M

2 |

1918 2388 2658 3048 363 328 4218 46.88 4958
CGSATE  24-NOV-B7  Sir-Magnetic 75258 Fcnt:GEOLAB Systen:SAT!

Sample 13 Injection 1 Group | Mass 426.4226
Text:HELL 2/6-2, 4528M, SRTURRTED FRACTION

188 - Horm: Bl
88 . i

!
58

|
1
4 | : ' ﬂﬁgﬁ
. : W

28 | ' %ﬂ\mﬁ
B

19:18  23:88 2558 3048 3438 3|28 4218 4588 4958



GeoLAB S NOR

GEOCHEMICAL LABORATORIES OF NORWAY &S

CGSRTE 24-K0v-67 Str:Kagnetic 15258 Hent - GEOLAB Systes:SAT1
Sample 14 Injection I OGroup I  Hass 426.4226
Text:KELL 2/6-2, 4666K, SATURATED FRACTION -

188. . _ Norm: 64

BE .

b8 |

48 | !

8. |
a’“'\ﬁ k.
g
19:16 2308 2650 3048 3630 328 4200 4BeBB 4959 |




GEOLABMNOR

GEQCHEMICA. LABONATORIES OF NORWAY A'S

EXAMPLE OF PEAXK IDENTIFICATION FOR 5-ALFA AND 5-BETA STERANES

1B8. ‘ h Horm: 1746
M/Z 149
K 5-alfa and 5-beta
a Steranes
88 .
b
68 J g

48 c

N '
Wi,

1828 2288 2548 29:P8 3388 36:48  4B:28  44:BD  47:4B




ceoLaBENOR

GEOCHEMICAL LABORATORIES OF NORWAY A'S

CGSATE  24-NDV-B7  Sir:Ragnetic 15256 Hent:GEOLAB Systew-SAT]
Sasple 18 Injection I broup | fass 149.1528
Text:HELL 2/6-2, 4288K, SRTURATED FRACTION

188_ Nors: 414
88

BB

M, |
4 ] \Wf‘w L N}\g&a
'ea_ | Hvxfkwgkjhfvy&:hﬁﬁfobj\Jbﬁﬁ

1828 288 548 2998 3388 3648 4608 4400  4)d4p
CESATE  24-NOV-§7  Sir:Hagnetic T5258  Rcnt:GEOLAR Systen:SAT]

Sample 11 Injection !  Group { Fass 143.1328
Text:HELL 2/6-2, 4388R, SATURATED FRACTION

W

182, Hor: {303
BB |
6.
o) FLJU@&M
iy hf‘*%\f%fwsw‘;nfﬁg%\rﬁw\‘\. Raui W
s i ; Yﬂbgdx}ﬁﬂdﬁﬁﬁﬁ“\hwwigj%&ﬁvv
B

16:28  22:88 P5:40  P9:%8  33:88 3548 4p08  44:BB 4.4



GEOLABENOR

GEOCHEMILAL LABORATORIES OF NORWAY A S

CGSATE  24-NOV-B7  Sir-Magnetic TS258  Rent:GLOLAE Systen SATI
Sampte 12 Injection I Group | Mass 148.1328
Text:HELL 2/6-2, 443N, SATURRTED FRACTION

188. v Horn: 817

BB

i iy Wiy

28 .

128 2288 2548 e32B  33EE  34B RE 40B 47
CGSATE  24-RO¥-B7  Sir:laonetic 75256 Aont:GEOLAS Syster:SATI
Sample 13 Injection ! Droup 1 Fass 143.1328

Text:WELL 2/6-2, 4328H, SRTURRTZD FRACTION

oL, , Rorai: 1158

BB

"’ “MWMWLW’*WHW Um )k MWWM

2 %waw¢¢¢#y¢&¢“

Nv”\w

18:28  2P:08 2548 29:%B  33:08  36:48 428 44:88 474



BB .

6B .

48 |

28 |

ceoLABISNOR

GEQCHEMICAL LARCRATORIES OF NORWAY A'S

CGSATE  24-NOV-B7  SurcMeynetic 15258 Hent-GLOLAB Systew SAT!
Sample 14 Injection I Group | Fass 143.1328 '
Text:WELL 2/6-2, 4666%, SATURATED FRACTION

Korm: g6l

wa\% MWWW W W‘ﬁ‘ Vi
Ww.m

1828 2288 2548 2900 3388 348 4028 4408 4740



GeoLAB NOR

GEOCHEMICAL | ABORATORIES 0F NORWAY A §

EXAMPLE OF PEAK IDENTIFICATION FOR REARRANGED STERANES

188 h Kors: 1456
a M/Z 189
Rearranged steranes
8e .
k
b
66 J n
d
le a
c ‘ i
48 |
28 ] F \’
| il

18:28  22:88  25:4B  29:P8  33:88  36:4B 4828 44:B8  4):4p



GEOLABMNOR

GEOGHEMICAL LARORATORIES OF NORWAY &S

CGSRTE  24-NOV-B7  Suir:hagnetic 75258 Hent GEOLAB Systen SHTI
Sample 18 Injection I Group | Mass 183.1643
Text:HELL 2/6-2, 4288M, SATURATED FRACTION

188, : Norm: 288

BB J
B8

48 .

2| Uéjvg}k}ﬁk&hﬁﬁftxw&a“qqg“JK U\&\ﬁaﬂf | ‘

16:26  c2:88  25:48  29:28  33:88  36:48 4B 44:8B  47:4B
CGSATE  24-NOV-B?  Sir:Magnefic T5258  Acnt:GEOLAE Suster:SRT!
Sample 11 Injection !  Group ! Fass 183.1643

Text:MELL 2/6-2, 4388, SATURATED FRACTION

188, | HNorn: IIES
86 |
68 |
|

4] 1

. | L
2 } B

jb%“*”” - “*“Lﬁwﬁm§¥vy¢yhﬁ,M&A~?wﬁ * | N .

fa Vg o Vo

18:28  22:88 2548 29:28  33:B8 3548 48:28  44:88  4):4p



GeoLABMNOR

GEOCHEMICAL LABORATORIES OF NDRWAY A'S

CGSATE  24-NOV-B7  Sir:Fagnetcc TS258  fient-GEOLAB stes SATI
Sample 12 Injection | Group | Kass 185.1643

Text:HELL 2/6-2, 4438M, SRTURATED FRACTION

o
w

188 Norn: 539

BE J

B8 J

=X

40

l ;
%) vy%ﬁ{¢dLﬁ%ﬁb%Wk¥N“Aw%ﬁﬁgﬂﬁﬂ4ﬁﬁkkﬁ\ L && J\ﬁf%ﬂwﬁJ%”‘J””*ﬂfw*“M”“*»wpth,khk

18:28 P8R P5:48  P3:P8  33BR  36:4B  4B:PB 4B 4748
CGSATE  24-NOW-B7  Sir:Hagnetic 75258 Ront:GEOLAB Systen-SAT]

Sample 13 Injection [  Group ! liess 1B3.1643
Text:HELL 2/6-2, 45281, SATURRTED FRACTION

e

180 | Nora: 294
80

B8 |

" M nj\w%l (ﬁLi’%

22 TR A l\} ﬁjw%mfwwmmw
B

1820 2288 2548 2928 33:B8 348 BB 44:BE  47:48



GEOLABMNOR

GEOCHEMIGAL LABDRATORIES OF NORWAY A'S

CGSATE  24-KOV-B7  Sur-Kagnetic 15258 fent-GEOLAB Sysier SATI
Gample 14 Injection I Group | Fass 183.1643
Text:HELL 2/6-2, 46B6K, SRTURATED FRACTION

188_ Korw: 375
BB |

BB

)] é
MW\ MW"")WW&/M

28

{
L\WM«}’MMM\M

18:98  22:88 2548 29:28  33:88  36:48 BB 44:80 4748




GEoLAB M NOR

GEOCHFMICAL LARORATORIES (F NORWAY A.S

EXAMPLE OF PEAK IDENTIFICATION FOR REARRANGED STERANES

188, h Nors: 1569
: ' : : M/Z 259
Rearranged steranes

B8 a

k

b
B8 .
d
48] i
f

i

28

1928 2288 2548 2928 3388 %40 4008 4@ .42




ceoLAB BN NOR

GEOCHEMICAL LABORRTORIES OF NORWAY [$3

CGSATE  24-NOV-87  Sur-Fagnetic 15256 Fcnt-GEOLAB Systes SAT!
Sample 18 Injection 1 broup | Mass 238.2427
Text:WELL 2/6-2, 4288%, SRTURATED FRACTION

[ b, TR,

Wt

1528 2288 540 2908 3386 3648 4628 4668 448

CGSATE  24-NOV-B7  Sir:fiagnetic 75258 Acnt:GEOLAE Susten:SAT!
Sample 11 Imjection 1 Group 1 Mass 253.2427
Text-WELL 2/6-2, 4388M, SRTURATED FRACTION

180, | Norn: 1879
8.

6¢ |

|
»MMJJM*WWIJ ‘% \} WW,A

N‘M
g

18:28  22:88  25:4B  29:78 3388 3548 4608 4408 4740

b

1




ceoLaBMINOR

GEOCHEMICAL LABORATORIES OF NORWAY A'S

CGSATE  24-NOV-B?  Sir:Kagnetic 15258 fcnt:GEOLAB Systes SATI
Sample 12 Injection 1 broup | Fass 253.2427
Text:MELL 2/6-2, 4438%, SATURATED FRACTIOR

188, Norn: 437

BE.

BB .

: i
" MWM i w bwwmﬁ

1828 22BR  25:48  P9:PB 3380 35:dB 4628 44:p8  4):48
UGSATE  24-NOV-87  Sir:Magnetic 75258 Ront:GEOLRB Systen:SATI

Sample 13 Injection !  Group ! Mass 253.2427
Text:HELL 2/6-2, 4528M, SATURATED FRACTION

188 Korm: 35
Be |
BE .
‘ J
48 ' |
i ) | | f\ UV‘:‘J- |
EE-E {kaﬁz%h%%wwéﬁﬁkﬁﬁﬁwﬁbL% | gg hjkk&*ﬁ&“ﬁqﬁw%q"wﬁﬁvmwmﬁw
| —~——

18:28  22:88 2548 29:28 3386 364D 4GoB  44pp  4)-4p



GEoLAB M NOR

GEOCHEMIGA: LARORATORIES OF NORWAY AS

CGSATE 24 -NOv-87 Str-Kagnetic 15258 ficnt - GEOLAB SystesSRT!
Sasple 14 Injection I Group ! Fiass 233.2427
Text:MELL 2/6-2, 4BB6f, SATURATED FRACTION

188, ’ Norn: 358

4B | ‘ | |
| L

W\m

T

16°P8  P2:BB  P5:4B . 2328 33:88 3648 40:%B 44:B8  47:49




GeoLABMNOR

GEQCHEMIGAL LABORATORIES OF NOBWAY A'S

EXAMPLE OF PEAK IDENTIFICATION FOR STERANES

188, h Norn: 265!
: M/Z 217
Steranes
B .
k [}

B8 | b

g n

’ j

4B . d qrt

{ | fop >

u c
28 .
v /
A ,

B W

18:28  22:88  25:48  23:P8  33:B8  36:4B  4B:2B  44:BL  47:4d



GeoLAB M NOR

GEOCHEMICAL LABORATORIES OF NORWAY A'S

CGSATE  24-KOV-B7 | Sir:Fagnetic 15258 fent:GEOLAB Systes SAT!
Sasple 1B Injection I Group | Mass 217.135%
Text:MELL 2/6-2, 4288M, SRTURRTED FRRCTION

188. u ' ‘ Nora: £e7
8e . h

b8 |

ol
48 | .

'xM

=

e
-
-
0
o

1828 PPiBB 2548 2928 33B8 36:48  4B:pB 44:B8  47:40
CGSRTE  4-WOU-B?  Sir-Magnetic TSP FRent:GEOLAB Susten SAT
Sample {1 Injection 1 Group ! Hass 217.1956

Text:HELL 2/6-2, 4388%, SRTURRTED FRACTION

188, 2 Horn: 1584
B |
BB
2. U cdi‘gi k 3
2 | | i T |
J&WM e T LN\"&»«

10728 2288 2548 2908 3388 340 4000 4488 4740




188,

B8

BB J

48 |

28

GEoLABMNOR

GEOCHEMIGAL LABORATORIES OF NORWAY A'S

CGSATE  24-NOU-B7  Sir-Magretic 75258 ficnt -GEOLAB SystesSATI
Sample 12 Injection 1 broup | Fass 217.1356
Text:WELL 2/6-2, 4438H, SRTURATED FRACTION

u h Norm: 1@

de

P
IA&k | ,{grhéhgﬁa¢ﬁf% ' rA /Kﬂkhyﬁ

188.

B8 |

Be |

48

28 |

18:28 P2 BB 7548 P9:PB 3380 36:48  48:28  44:B8  4):d
CESATE  24-NOV-87  Sir:Magnetic TS2SB  Rcnt:GEOLAB Systen:SAT]

Sample 13 Injection 1  Group I Tliass 217.1356
Text:HELL 2/6-2, 4528M, SATURATED FRACTION

8 Hora: 566

=

v

| W\ﬁ‘% W L,JWWW 3

=

18:78  2P:80 2548 29:P0  33:80 3648 4928 44:08 4.4



GEoLABMNOR

GEOGHEMILAL LABORATORIES OF NOPWAY A S

CGSATE  24-NOV-B7  Sir:Magnetic 75258 Rent-GEOLAB Systes SATI
Sample 14 Injection | Group | Mass 217.1356
Text :WELL 2/6-2, 4666K, SATURATED FRACTION

188, a ‘ Norw: 554
86 |

B8 o n

MMW A M
—_

16:28 2288 2548 2978 3386 35:48  40PB 44:BB  4):48




GEoLAB M NOR

GEOCHEMIAL { ABORATORIES OF NOHWAY RS

EXAMPLE OF PEAK IDENTIFICATION FOR 14 BETA(H), 17 RBETA(H) STERANES

188_ Horn: 1457
" M/Z 218

14 beta(H), 17 beta(H)

Steranes
B8 |
68 | o
48 . i ,

b

. kWL&AJM”ﬁU¢J\wJJ
i

18:28 2288 25:48  29:28  33:B8  36:40  46:20  44:08  4):4




GeoLABMINOR

CGSRTS  24-KOV-B7  SurMagnelic 75258 Fcnt:GEOLAB SgstEn?SHTl
Gample 18 Injection I broup | Mass 218.2834 ‘
Text:WELL 2/6-2, 4268M, SRTURATED FRACTION

188.. ' Norm: 251

B8

5

48

2 | ’

| h

W W

1828 2288 2548 23:28  33:88  36:4B  4B:PE 44:B0  47-46
CBSRTE  24-NOV-87  Sir:Hagnetic TS2S8  Rcnt:GEOLAB Systen:SATI

Sample 1! Injection !  Group ! Mass 218.2834
Text:MELL 2/6-2, 43881, SATURATED FRACTION

188. Horm: B17

88 .

58 .

gl
Ll
2. ,ﬂ | U W Lw U
At M , kwwmw
18:28  22:B8 2548 29:28  33:88 354D 4B:PB 4488 47:4




GEoLABNOR

GEOCHEMIGAL LABORATORIES OF neiRwAY AN

CGSATE  24-NOV-B7  Sir Kagnetic TS258  Hent GEOLAB Systes SAT
Sample 12 Injection [ Group | Fass 218.2834
Text:NELL 2/6-2, 4438, SATURATED FRACTION

188_ Norw: 876

BB J
BB J

48 |

AL

18:26  2¢:B@  25:48  29:28 3388 36:48  40:28  44:BB  47:4B
CGSATE  24-NOV-87  Sir:Hagnetic TS258  Fcnt:GFOLAR Systen:SATI
Sample 13 Injection I Group | Fass 21B.2834

Text:HELL 2/8-2, 4528M, SATURATED FRACTION

ataces Y U

[onon
(w20
}SD

Nora: 418
BB .
B8 |
48

; -JUMM“ }L M‘W LM}’\,M# M d\ ‘

B

Lf\juw

18:28  22:88  25:48  29:78  33:08 3548 4B:20  44:BB  47:4B




ceoLaBINOR

GEOCHEMICAL LABORATORIES OF NORWAY A'S

CGSATE  24-NOV-B7  SurcKagnetec 15258 fient GEOLRB System SATI
Sample 14 Injection | Group I Hass 218.26834
Text:NELL 2/6-C, 4666K, SRTURRTED FRACTION

188_ Norm: 465
88 |
68 |

48

28

A

i

1B:28  22:80 2548 2928 3388 Ib:4B 4BB 44BE  4):40




GeoLABMSNOR

GEOCHEMICAL LABORATORIES OF NDRWAY K5

EXAMPLE OF PEAX IDENTIFICATION FOR C27 STERANES

188._ a ' Nora: 1843

M/Z 372

C27 Steranes
BB X
68 |
4B |

2B

8-:___*——‘ ?'//JJJ

18:78  72:88  25:48  29:28  33:88 3648 4828 4488 4):4p




GeoLABNOR

GEOCHEMICAL LABORATDRIES OF NORWAY A'S

CGSATE  24-KOV-B7  Sir:Magnetic 15256 Hent:-GLOLRB Systes:SRT!
Sasple 18 Injection ! Group | Fass 372.373
Text:HELL 2/6-2, 4288, SRTURATED FRACTION -

188, , Norm %
B8

B8 J

48 |

E:‘ //»jt MMWA S

18°28  22:B8 2548 2928 33:B8  36:4B 4628 44:B8  47:40
CGSATE  24-NDV-B7  Sir:Ragnetic TS558 Acnt:GEOLAB System:SATI

Sample 11 Injection !  Group ! Fass 372.3756
Text:HELL 2/6-2, 4388, SATURATED FRACTION

188, HNor: £9¢

88

48

28

1wy

18:28 - 2P:@B  25:48 2928 33:B8 3548 4BPp  44-BD 4748




GeoLAB M NOR

GEOCHEMICAL LABORRTORIES: OF NORWAY &S

CGSATE  P24-HOV-B7  Sir:Kagnetic 15258  Hent GEOLAS Sustes: SATI
Sarple 12 Injection I broup 1 fiass 372.3756
Text:HELL 2/6-2, 4438K, SATURATED FRACTION

1BE_ Nors: 355
BB .
66 |

48

, | |
28 | M
) : e ; : v . .
16:28  22:BB  25:4B  29:28  33:B8  36:4B  4B:28  44:88  47:4B
CG5ATE 24-H0v-87 Sir:fagnetic TS258 Acnt :GEOLAB Systen:SAT

Sample 13 Injection 1  Group | Hass 372.3756
Text:HELL 2/6-2, 4528f, SATURATED FRACTION

182, | Nor: 288
B8 .

be |

28 . I w }
/,/}n MM _ )

M
16:28  22:88 2548 29:PR 3380 3640 4828 44:@B 4):40




GeoLABNOR

GEQCHEMICAL LABORATORIES (F NOFWAY A S

CGSATE 24-NOV-87  Sur-Kagnetic 15258 Hent GEOLAB Systes:SAT]
Sample 14 Injection I broup I Fass 372.3756
Text:HELL 2/6-2, 4666f, SRTURATED FRACTION

186 Norm: ¢BB

BE

bo |

48 |

26

N“‘M

W,
M"M

1828 2280 25:48  23:P8 3308 36:48  46:28  44:88  4):4p

e




ceoLAB MINOR

GEOCHFMICAL LARORATORIES OF NORWAY AS

EXAMPLE OF PEAXK IDENTIFICATION FOR €28 STERANES

188_ e Nore: 463
tg M/Z 386
' C28 Steranes
Bo _
ISB.l
48 .
28
B

18:28 2288 2548 29:28 3388 36:4B  4D:P8 48R 4):dg



ceoLABMNOR

GEODHEMICAL LARORKTORIES OF NORWAY A'S

CGSRTE  24-NOV-B7  Sur ﬂagheth 15256 Hcnt GEOLAB Systew SAT!
Sample 18 Injection I broup | Kass 386.3513
Text -WELL 2/6-2, 4288f, SATURATED FRACTION

188 Norm: 43

BB .

68 .

of N
,/Vﬁ whww

g — il
18:98  20:B8 25048 29:%B 3308 365:4B  48:28  44:B0  47:4p
CGSRTE  24-HOV-87  Sir:fiagnetic 75258 Acnt:GEOLRB Systen:SATI

188,
Bg |
Be |
| 48 |

28 |

Sample {! Injection !  Group I fass 386.33(3
Text:HELL 2/6-2, 43881, SRTURATED FRACTION

Horm: 382

I

. e—

18:28 2288 2548 2528 3380 3548 4828 4488 4).48




geoLaB M NOR

GEOCHEMICAL EABORATORIES OF NORWATY A S

CGSAT6  P4-NOV-B7  Sir:Magnetic TS258  Fient:GEOLAB Systes SATI
Sample 12 Injection I Group | Fass 386.3313
Text:MELL 2/6-2, 4438K, SRTURATED FRACTION

186, Nors: 158

Be |

BB

L

2. HM

o WWWWW
B

S — : - I . . :
18:286  22:@8  25:4B  25:28  33:@8  36:46  46:2B  44:B8  47:48
CGSATE  24-NDV-B7  Sircfagnetic T5258  Rent:GEOLAB Sustes:SATI
3

Sample 13 Injection !  OGroup ! Fass 385.331
Text:HELL 2/6-2, 452BH, SRTURATED FRACTION

e
_——

186 Kora: 114

BE .

J o

18:20 2288 2548 29:P8 3388 35:48  4B.PB 4488 4).48



CESATE 24-NOV-B7

Sur:Kagnetic 15258 A
Fass 386.3313

Sample 14 Injection |
Text:HELL 2/6-2, 4666F, SRTURATED FRACTION

Group |

ceoLaBMINOR

GEOCHEMICA LABDRATORIES OF NoRwas A

cnt :GLOLAB Systen SATI

188 Nore: 12l
8 |
6 |

Wy
i b

w | N
)
% | w,fj¥~ﬁ
; "//,J‘ M
18:28 - 2288 2548 2926 3388 3048 4B.2B  44.8E 4048



ceoLaB MINOR

GEOCHEMICAL L ABORATORIES OF NORWAY A S

EXAMPLE OF PEAK IDENTIFICATION FOR C29 STERANES

B8 .

B8 .

48

28

“ Nor: 1138

M/Z 400
C29 Steranes

18:28 2288 P5:48  29:28  33:80 3548 4B:PB  44:B8 4748



GEoLABMNOR

GEOCHEMICAL LABORATORIES OF NORWAY & S

CGSATE  24-NDV-87  Sir:Fagnetic 15258 ficnt:GEOLRB Systes SATI
Sample 18 Injection I broup | = Mass 488.4863
Text:MELL 2/6-2, 4268M, SATURATED FRACTION

188 ' | Nors: 63
BB
BE

48 .

26 | k) \
B - A Mwﬂ

18:28  20°88 25948 29:28 3308 3548 480 44:BB 4)-4p
COSATE  24-WOU-87  Sircfagnetic TS2S8  fcnt:GEOLAB SustenSATH
Sample 11 Injection ! Group [ fiass 488.4BE3
Text:HELL 2/5-2, 4388, SRTURATED FRACTION

88 |

BB .
4 ‘ ﬁ;.
- ,,}J“W& .

N J,h U\A\\_‘\_\

1828 2208 2548 2998 3388 .48 4608 44.88 47040




ceoLABMNOR

GEDCHEMICAL LABORATORIES OF NORWAY £

CGSATE 24-Nov-87 Str:fagnetic T5258 Rent - GEOLAB Systes SRT!
Sample 12 Injection | Group | Fass 4B6.4853
Text:MELL 2/6-2, 443BK, SATURATED FRACTION

180 | Norm: 246
8e

6.
4. | | | iﬁ§ ﬁ f

i
28 . }4)
g /ﬂf

————

18:28 2288 P5:40  29:P0  33:88  36:48  4B:28  44:88  4):48
 [BSATE  P4-NDU-B?  Sir:Hagnetic TS258  Rcnt:GEOLAR Systen:SAT
Sample 13 Injection I Group ! Fass 4B8.4853
Text:HELL 2/6-2, 4528N, SATURATED FRACTION

188, Nors: 171

b8 .

| |
J o i
o

28 | :
‘ VA
[ S

18:78  22:88  25:408 2928 33:88 3548 4825 4488 4).4D




geoLABMINOR

GEOCHEMICAL LABORATORIES OF NORWAY A S

CGSATE  24-NDV-B7  Sir-Kagnetic TS258  ficnt:GEOLAB Systew"SAT1
Gample 14 Injection | Group | Mass 4BE.4BE3
Text:WELL 2/6-2, 466EM, SATURRTED FRACTION

188. _ | Nors: B

88 |

4 ' | | {a
28 | v k
/‘ﬂ T

B o = : :
1g:28  22:88 2548 2926 3

(A8 ]

98 3648 48:28  44:BB  4):4p



ceoLaBMINOR

GEOCHEMICA. LABORATORIES OF NORWA™ & €

EXAMPLE OF PEAK IDENTIFICATION FOR C30 STERANES

e, Nora: 458
M/Z 414
C30 Steranes

B8 .

b8 .

" WNV

2B |

Y
g

1898 22:B8 2548 2328 33:B8  36:4B  4B:20  44:88  4):4B



cEoLABMNOR

GEOCHEMICAL LARORATORILS OF NORWAY A S

CGSATE  P4-NOV-B7  Sur-Kagnetic 15258 fent:GEOLAB Systes SATI
Sample 18 Injection |  Group | Mass 414.426
Text:MELL 2/6-2, 4288%, SATURRTED FRACTION

188, Nors: 2B

BB

bt |

, ]
" , Lwéf”ﬁfﬁ\i kh;w?%wﬁ“”f¥?kk*ﬂw%ﬂ¥hwwﬁﬂhﬁé

20 ] '

18:98  22:88. 25948 9928 33:BB  35:4B  4B:PR 44:BB  47:4p
CGSATE  24-WDU-B7  Sir-Magnetic TS258  Fcnt:GEOLAB Sustem:SATI

Sample 11 Injection I  Group | Mass 414.4226
Text:WELL 2/6-2, 4388M, SATURRTED FRACTION

188 Hora: ced

=

BB,

BB |

—t

48 |

28

16:28  Z2:88  25:48  29:28  33:80  36:48  4B:20 44:08  47:48




GEOLABL‘NOR

GEOCHEMICAL LABORATORIES OF RORWAY A%

CGSATE 24-N0V-67 Sur-agnetic TS250 Rent - GEOLRB SystesSAT!
Sawple 12 Injection I Group | Fass 414.4226
Text WELL 2/6-2, 4438K, SHTURATED FRACTION

186, Norm: 159
Bg J
6o | ) f\
g
e i )
tidh Ll l,?
" Iy Y )[
4 - " Y
| L’ v\m
2B | . fA M
g& b*“*“”*ﬂmwk*ﬁ
s . Sy
§ pom——— "
CUTUIgiRE 22ER 254 2928 3380 364D 4BRR 4488 47:4p
 (GSATE  24-NDV-B7  Sir:liagnetic TS258  Hent:GEOLAD Susten:SAT!
Sample 13 Injection 1  OGroup 1 Mass 414.4226
Text:HELL 2/6-2, 452BM, SATURATED FRRCTION
188, Korn: g5
BB, - f
B
Iy
. . . ,;'I
| %
48 | !
W
20| ;ﬁ T
k )"(h W

16:20  22:BB 2548 2978  33:88 3648 4B:2B  44:BB 4740



ceoLaB MNOR

GEOCHEMICAL LABDRATORIES OF NORWAY A S

CGSATE  24-NOV-B87  Sir-Kagnetic 75258 Aent:GEOLAB Syster-SATI
Gample 14 Injection I broup I HKass 414.4226
Text:MELL 2/6-2, 4666%, SATURRTED FRACTION

188_ Kors: 86

8B .

Be .

|
\ -

48 |

28 |

. |
18:28 2288 2540 29:P8  33:B8 3648 4808 44B8 4740




GEOLABMNOR

GEOCHEMIGA: LABDRATORIES OF NORWAY K°C

EXAMPLE OF PEAK IDENTIFICATION FOR BICYCLIC SESQUITERPENOIDS
AND DITERPENOIDS (BICYCLANES)

188. Nore: 23
M/Z 123
Bicyclic sesquiterpenocids
and diterpenoids
88 | (Bicyclanes)
BB .
M
48
cB.
B .

558 Bg o3 e:'ee_ G:18  19:88 1858 11:48



GEoLABIYNOR

GEOCHEMICAL LABORATORI: 3 OF NCHRWAY AS

CGSATE  24-KOV-87  Sur:Magnetic 15258 Hent:GEOLAB Systes SAT!
Sample 18 Injection I Group | Mass 123.1174
Text:MELL 2/6-2, 4288K, SATURATED FRACTION R

188_ Norw: 3243

BB

BB .

48

2b

o o,

.58 48 738 B8 818 18:88  16:58  11:48
CGSATE  24-NOV-B?  Sir:Magnetic TS2S8  Rent:GEOLAB Systen:SAT]

Sample 11 Injection !  Group 1 Mass 123.1174
Text:MELL 2/6-2, 4388H, SATURRTED FRACTION

18E. Nors: 7b45

BE |

b8 |

48

£b

m il

5.5 B4 738 828 948 10°B8 1858 11:4p



ceoLABMSNOR

GEOCHEMICAL LABORATORIES OF NORWAY & §

CGSATE 24 -KoV-87 Str:Ragnetic 15258 Acnt : GEOLAB Systen SATH
Sample 12 Injection I Group | HKass 123.1174
Text:MELL 2/6-2, 4438, SATURRTED FRRCTION

188 Norw: 3551

BB

be .

I | \[\ﬂj ﬁfﬁ

28 |

//««f“ MW“
555 g4 c7:38 B8 9:18 8B 1858 11:4d
© TGSATE  24-NDU-B?  Sir:Magnetic 15258 cnt:GEOLRB Systen-SAT!

Sample 13 Injection 1 OGroup 1 fiass 123.1174
Text:WELL 2/6-2, 4528M, SRTURRTED FRACTION

182, Korn: 11578

88 |

BB

.. 4 3 jj I

28 |

L

558 G4 738 B2 S:18 1888 1858 11:48

=T




188
BB .
6.
43-

26 |

GEoLABNOR

GEOCHEMICAL LABORATORIES OF NORWAY AS

CGSRTE  24-NOV-B7  Suir:Kagnetic TS258  Rcnt:GEOLAB Systes SAT!
Sample 14 Injection [ Group | Hass [23.11%4 ‘
Text:WELL 2/6-2, 4666%, SATURATED FRACTION

Norm: 4554

W\/“\/\w\

16:88 1858 11:4B



ceoLABMINOR

GEOCHEMICAL LARORATORIES TF NORWAY A<

EXAMPLE OF PEAK IDENTIFICATION FOR BICYCLANES

188.

B8

b8 .

48

28

Ci4
SE—— . ~ Hore: 3

M/Z 179
Bicyclanes

i Wi

558 b8 7:38  B:28 918 1898 1B5B 1140



GEOLABZNOR

GEQCHEMICAL LABORATORIES OF NORWAY & S

CGSATE  24-KOV-B7  Sur:Fagnetic TS258  Aent:GEOLAB Systes:SRT!
Sample 18 Injection [ Group | Fass [79.1088
Text -HELL 2/6-2, 4288M, SRTURATED FRACTION

188, Norn: N

8e |

BB .

48

BLY
A Wl

S:59  B:48 238 B2 918 1888 1858 11:48
CGSATS  P4-HOV-8)  Sir:Hagnetic 75258  Aont:GEOLAB Systen-SAT1

Sample 11 Injection !  broup | Fiass 179.1888
Text:HELL 2/6-2, 438N, SATURATED FRACTION

198 : Horn: 2678
8.

) N

48 .

- y V - W\U\M\f“

o

555 548 798 B8 918 1688 1650 11.48




GeoLABZRINOR

GEOCHEMILAL LABORATORIES OF NORWAY A &

| CGSATE  24-NOV-B7  Sur:Kagnetic TS256  ficnt-GLOLAD Systes SATI
Sasple 12 Injection | Group | Fass 173.1888
Text RELL E/B 2, 4438K, SRTURATED FRACTION

196 Nors 3585

BB

b8 .

48 .

J
L/

558 648 703 828 818 16:88  18:5B  11:48
CGSATE  24-NOV-B)  Sir-Fagnetic 75258 Rent:GEOLAB Suster:SAT]

Sample 13 Injection !  Group 1 fiass 173.1B88
Text:HELL 2/6-2, 4528M, SRTURATED FRACTION

188 Horn: 4573
ge |

B8 |

S5 648 738 BP8 S8 I0:B6 1858 11:49




ceoLaBMINOR

GEOCHEMICAL ¢ ARORATDRIES OF NORWAY A &

CGSATE  24-NOV-B7  Sir:Nagnetic TS258 cnt -GEOLAB Systen SAT!
Sample 14 Injection | Group 1  Kass 173.1888
Text:MELL 2/6-2, 4666K, SRTURATED FRACTION

188_ _ Kora: 1646
8o |

BB

o e

S5 B4g 738 BPB 918 1B:BE 1858 11.48




ceoLABMNOR

GEOCHEMICAL LARORATORIES OF NOHWAY A S

" EXAMPLE OF PEAK IDENTIFICATION FOR BICYCLANES

186, s Nora’ By
M/Z 193
Bicyclanes
B8 |
b8 .
C16
|
48
28 A‘\/ 5
)

5:58 G4 7238 B:P8 9:08 16:88  1B:SB 11:48



ceoLABINNOR

GEOCHEMICA i ABORATORIES OF NORWAY A §

CGSATE  24-WOV-B7  SurcTagretic TS258  Acnt-GEOLRB Systes SATI
Sample 18 Injection I Group ! Fass 133.135
Text:MELL 2/6-2, 4288M, SATURATED FRACTION

180 | Norn: 2588
B8 | |
BB .
48 |

i },
2 ] I |

E ﬁij { f i vy

[V \1 r;"." \.\"} Vv /‘\Jl \\,! K}' \’\"‘WM
f S . . . . ,

5:58 g:48 - 730 g£-2B §:18 16:88 18:58 11:48
CGSATE 26 -Noy-87 Strefiagnetic 15258 Acnt :GLOLAB System:SAT!

Sample 11 Injection !  Group ! Fass 133.1356
Text:HELL 2/6-2, 43B8F, SRTURATED FRACTION

188_ Nor: 6728

88 |

BB .

4]

N ) ,

B . | | | | | ~—
559 g8 738 B8 9B 1008 1858 1148




ceoLaBMSNOR

GEQCHEMICAL LABORRTORIES OF NORWAY A'S

CGSATE  24-NOV-B7  Sir:Kagnetic T5258  Hent-GEOLAB Systes SATI
Sample 12 Injection I Group I Fass 193.1356
Text:WELL 2/6-2, 4438, SATURATED FRACTION

188 Norsi: 11293

B8 |

B¢ |

48

28 | ﬁ\ﬁ

B ‘ : , , . ‘ ( W
5:58 6:48 " 738 Bz 3:18 16-88 18:58  11:48

CGSATE 24-NDy-87 Str:Fagnetic 75258 Acnt :GEOLAB System:SATI

Sample 13 Injection !  Group | Hass 133.1856
Text:HELL 2/6-2, 4528f, SRTURATED FRACTION

186 ' Rora: 14863

88 .

B8 .

48 .

- | W |

55 B4 738 B:28 S:18 18:88 1858 11:4p




188.

88 .

BB

48

28

GEOLAB MNOR

GEQCHEMICAL LABORATORILS OF NORWAY AS

[GSATE  24-NOV-B?  Sir:Kagnelic TS258  Acnt:GEOLAB Systes AT
Sample 14 Injection I broup | Fass 133.1356
Text:MELL 2/6-2, 4B66N, SRTURRTED FRACTION

Norm: 3871

e
e

w M”M

5B G4 738 BePB S0 1B:BB 1B:5B 11448



eoLaB NOR

GEOCHEMICAL LABDRATORIES OF NORWAY A%

EXAMPLE OF PEAKX IDENTIFICATION FOR ALKYLBENZENES.'

188, , S Norn: 7547
M/Z 106 .
) Alkylbenzenes
B8 |
SB- _
48]
2B .
B b Wodinnc

548 198 (7:8B 2248 2628 34:BB  39:4B  45:28  51:B8



ceoLABNOR

GEOGHEMICAL LAGORATORIES Or NORWAY A'S

CGARDS 19-NOV-87  Sir:Kagnetic TS258  Ront:GEOLAB Systen:ARD!
Sample 2 Injection |  Group ! Fass 185.8763 ,
Text:HELL Z/6-2, 4208K, AROKATIC FRACTION -

IBET : Nors: 4635

88 |

68

2 |

28 | _ ﬁk\&ﬁﬂ

T o4 i j

g : o . l;.l-_.j‘\t' - — : . : w%
5:48  1l:28 [7:BB  22:48 2828 34:8B  39:4B  45:28  51:88
CGARES 19-HDY-87 Sir:Hagnetic TS258 Acnt - GEOLAB Systen:AROI

Sample 3 Injection ! Group ! Mass 185.8783
Text:HELL 2/6-2, 43B8H, RROMATIC FRACTION

- 1BE | Korm: 11941

BB |

Be |

48

28

Blac ,JU | MJ&MM\

5:49 _11723 17:88 2248 28:28  34:B8 3948 4528 51:BB

T

L7




GEoLABIRNOR

GEOCHEMICAL LABORATDRIES OF NORWAY A'S

CGARDS 19-NOV-87 Str:Ragnetic 15258 fcnt : GEOLAB SysteeRRO!
Sample 4 Injection | Group | Mass 185.8783
Text:NELL 2/6-2, 4438K, ARONATIC FRACTION

188 _ Nor: 332
Be |

68

48 |

28 |

B LAL . M Mﬁ%

S48 1020 1788 2240 228 34:B8 3948 4528 51:BM
CGARDS  19-KOV-B7  Sir:Magnetic TS258  Ront:GEOLAB Systes: RO

Sample 5 Injection !  Group | fFlass 186.B763
Text:HELL 2/6-2, 452BM, ARDMATIC FRRCTION

188 Hora: 2175
8o |

68 |

48 |

28 |

B e M J’LAULAA

5:48  11:%8 1788 2248 2628 34.88 3348 4528 50.g0




e,

86

B8 |

48

28

cEoLABMNOR

GEQCHEMICAL LAGORATORIES OF NORWAY A'S

CGRROS ~ 15-NOV-B7 Str-Magnetic T5238 Acnt - GEOLAB Systes:ARD!
Sample 5 Injection 1 Group | Kass 186.8783 -~
Text:NELL 2/6-2, 4666, AROMATIC FRACTION

Korm: 1123

B

"
L N %KJMM

5

W @ D e B W B4 68 56



ceoLABINOR

GEOCHEMICAL LABORATORIES OF NORWAY A'S

EXAMPL OF PEAK IDENTIFICATION FOR ALKYLBENZENES.

188. Kore: 2355
M/Z 134
C4Alkylbenzenes

B8 |

b8 4

48

28 .

B M

o4 11:P8  17¢B8 248 2B:2B 3488 3948 45:28  5):B8



ceoLABMNOR

GEOCHEMICAC LABORAIORIES OF NORWAY A

CGARDS  19-NOV-87  Sir:Kagnetic 15258 fcnt:GEOLAB Systex:ARD!
Sample 2 Injection 1  Group | Mass 134.1836
Text:WELL 2/6-2, 4268K, ARONATIC FRACTION

188, ] | _ ~ Korm: 1638
B8 .
B8 .

48 |

20 | e r
o Lo, M

o4 1108 17:B8  PPi4B 2B:28  34:88  39:48  45:78  51:BB
COAROS  19-WOU-B7  Sir:Magnetic TS258  Aont:GEOLAB Susten:ARD1

Sample 3 Injection |  Oroup |  fass 134.1B36
Text:HELL 2/6-2, 438BH, ARORATIC FRACTION

188 Norm: 4558
BB
B8 . u

48 I

Eg - ?.. I 1 V,&\]ﬁmﬁéﬁfwﬁtuwm

o4 11:28  17:08  22:4B  28:P8  34:88  39:48  45:%8  51:88




ceoLABNOR

GEOCHEMICAL LABORATORIES OF NORWAY A'S

CGARDS  19-KOV-B7  Sur:Kagnetic TS256  Fcnt:GEOLAB Systes:ARD!
Sample 4 Injection I broup | Fass 134.1836
Text:HELL 2/6-2, 4438H, AROKATIC FRACTION

188, , ) , Korm: 3539
B8

48 |

26| f f | %ﬁéw$%%¢&$$*ﬁﬁ$hvhf

B Ahﬁwuhj ol v AW wkﬂkhﬂA*N~MNﬁg~\\‘

o8 11:°8  17:B8 2048 2B:PB 34:88  3%:4B  45:20  5i:8d
OGAROS  19-NOV-8?  Sir:Magnetic TS258  Ront:GEOLAB - Syste-AROI

Sample 5 Injection 1  Group I Mass 134.1B36
Text:HELL 2/6-2, 4528%, AROMATIC FRACTION

188 Norn: 988
B8

58

4.

| | ﬁ kj }%’ .
g_q==££ﬁg9ﬁju,»ﬁ4)gjh?!\ N o e,

5:48  11:28  17:88  2e:4B  28:%8  34:08  39:46  45:28  51:00



cEoLABMNOR

GEOCHEMILAL (ABORATORIES OF NDHWAY A

CGARDS  19-NOV-87 - Sur:Magnetic 75258  Hont:GEOLRB SystesfiRO!
Sample 6 Injection I  Group 1  Kass 134.1856
Text:HELL 2/6-2, 4666, ARORATIC FRACTION

188 Korw: 687
B8 .

b8 .

4g

1 i M

S48 1020 108 2248 2828 3488 3948 4528 516D




GEOLABIRINOR

GEOCHEMICAL LABORATORIES OF KORWAY A S

EXAPLE OF PEAK IDENTIFICATION FOR METHYL NAPHTHALENES.

188, ! ] Nora: 26638
M/Z 142 |
Methyl naphthalenes

B8 |

2

B8 |

48

28 |

8 ‘ #jUJ\AﬂﬁJ&Jvﬂvxhaﬁ

(g:88 (288 {4:B8  16:88  16:88  28:B8  22:88  24:88 2668  26:80



GEoLABNOR

GEOCHEMICAL LABORATORIES OF NOMWAY A S

CGRRES 19-NOV-87  Sir:Kagnetic 15258 fcnt:GEOLAB Systes:ARO!
Sample 2 Injection I  Group I Mass 142.6783
Text:HELL 2/6-2, 428BK, RARONATIC FRACTION

1BE. Nora: 1724

Be

BB .

48 .

28 |

! VAL
B e JL}‘L - M’U SR I 7 ‘
19:88  17:88  14:BB  16:88  1B:B8  PB:B8  PP:B8 P40 P:BE  PB:9B
CGARDS  19-MOV-B?  Sir:Magnetic TS258  Pcnt:GEOLAB Susten:ARD!

Sample 3 Injection I  Group | Tiass 142.8783
Text:HELL 2/6-2, 4388M, AROMATIC FRACTION

188_ Kora: 17787

BA .

B¢ |

48

2B

L 1 LLAUWMKMM

18:88  12:88  14:86  16:88 1688 2088 2288 2488 25.88 2880




GeoLABRNOR

GEOCHEMICAL LARORATORIES (F NORWAY A'S

CGARDS 19-NOV-87 Str:Ragnetic 15258 Acnt - GEOLAB System:ARO!
Sample ¢ Injection I Group 1 HMass 142.B783
Text:NELL 2/6-2, 4438%, AROMARTIC FRACTION

188, Norm: 38112
8B
68

48 |

28 |

') B 0L MMLAAWMA\

18:8 1288 14:08  16:88  1B:6B  PB:B8  2°:BB  24:BB  26:BB 200
[GAROS  1G-NOV-B7  Sir:Magnetic TSP58  Fcnt:GEOLAB Systen:ARD
Sample 5 Injection !  Group | Fass 142.6783
Text:MELL 2/8-2, 4528M, AROMATIC FRACTION

188, ' Norm: 6378

BB

; ! b

18:08  17:08  14:09  16:88  18:88  P6:08 2088 P4:88 2560 28:88




ceoLABINOR

GEOCHEMICA: {ABOHATORIES (F NORWAY &S

CGARDS 13-KOV-87 Str-Kagnetic 15258 ficnt : GEOLAB Syster: ARO!
Sample § Injection | Group | HMass 142.8783
Text:MELL 2/6-2, 4566M, AROMATIC FRACTION

e, | . | Nors: 42
88 .
BB
48 .

18:88  1P:88  14:88  16:88  18:88  29:B8 2788 24:88  25:BE 7B




EXAMPLE OF PEAK IDENTIFICATION FOR C2

GEoLABIINOR

GEOCHEMICAL LABORATORIES OF NOKWAY A'S

NAPHTHALENES.

18R, ~ 16 Hora: 65534
J? N M/Z 156
' C2 Naphthalenes
88
14+15+2.3
"/
68 |
26
+27,
48 12
28 .
8 . : - YUV, MWMMM
1B:88  12:88  14:B8  16:88 18:88  28:88  22:B8  24:B8 2688  26:88



GEoLAB S NOR

GEOCHEMICAL § ABORATORIES OF NORWAY A'S

CGAROS  18-HOV-B)  Sir:Kagnetic 75258  Acnt:GEOLAB Systen: ARO!
Sample 2 Injection I Group 1  Kass 156.B333
Text:MELL 2/6-2, 42088%, AROMATIC FRACTION

180, . Horn: 7348
BB

B8 .
48 .

28 ]

; | AL WM

18:88  12:88  14:88  16:86  16:88  P8:80 2288 P4:B8 2588 260
CGRRO7  25-NOV-B)  Sir:Hagnetic 75?58  Acnt:GEOLAB Syster:ARD!

Sample 16 Injection |  Group | Hass 156.B339
Text:HELL 2/6-2, 4388K, RROMATIC FRACTION

18t } Norn: 1465
BB . L

B |

4]

2 ] '

B 1 ﬂ.& U Jk\___,ﬁmﬁ\J\5LJxJ&xuw~ﬁw~,~ﬁfwk._~*,\,,m,

18:88  12:88  14:88 1688 1888 PecpR  po B o4 90 2508 20



GEoLABNOR

© GEOCHFMICA, LABORATORIES (F NORWAY &S

CGARDY 25-KOV-87 Sur:-Kagnetic 15256 ficnt - GEOLAB Systes AR
Sample 17 Injection I Group | Mass 156.8333 :
Text:WELL 2/6-2, 4438N, AROMATIC FRACTION

108, _ Norm: 263
B8 .
B8 .

48 |

26 3

; N vbfwww

{3:88 1288 1488 1588  18:68 P8:8B  2P:BB 2480 25:BR 266D
CGARG?  25-NOV-B7  Sir:Maonetic 75258  Rent:GEOLAR Sustes-ARO!

Sample 18 Injection !  Group I fMass 156.8333
Text:HELL 2/6-2, 45281, AROMATIC FRACTION

188. Norn: 138

86 .

Be |

48

g M B

10:88  1P:@0  14:B8  16:08  16:08  28:88 2288 24:08  26:88  20:08




GEoLABNNOR

GEOCHEMICAL L ARORATORIES OF NORWAY A'S

CGARDS  18-NOV-B87  Sir:Hagnetic 75258 Acnt:GLOLRB System: AR
Sample 6 Injection 1  Group | Kass 156.B333
Text -MELL 2/6-2, 4BGGN, ARDMATIC FRACTION

188. | Norn: 867

BB

be |

4f

2. } ! l M&{
I\ ; UU J\}Uv’\fd

Bl — N SV | | ,
19:88  12:80  14:88 15:88  15°88 °BB®  PPBB 2480 2588 P8P

EESS TS it




188

BB .

BB

48

28 .

B

ceoLaB NOR

GEOCHEMICAL LARORATORIES OF NORWAY A S

EXAMPLE OF PEAK IDENTIFICATION FOR C3 NAPHTHALENES.

Nors: 44343

M/2Z 170
C3 Naphthalenes

|

18:88  12:88  14:@8  15:88  16:88 PB:B8  22:B8  p4:88 2588  26:8B



ceoLABNOR

GEOCHEMICAL | ABORATORIES OF NORWAY A S

CGAROS 13-KOV-87 Str:Magnetic 15258 Rcnt - GEOLAB Syster:AROI
Sawple ¢ Injection | Group | Kass 178.1836
Text :MELL 2/6-2, 4288%, AROMATIC FRACTION

188 Norm: 18494
e .

b8 .

R

48

28 |

|

B , . , ,_gfmbi l ‘WMMMWM
lpBe ic:B8  14:BB  16:B8  18:BE  cecBR  2o:B@ 24BR 26:BB  2B:E8
CGARD?  25-MOV-B7  Sir:fagnetic 75258 Hent:GEDLAB Sustes:ARDL

Sample 16 Injection {  Group I flass 1781835
Text:HELL 2/6-2, 438BM, ARORATIC FRACTION

186 Nora: 1843

BB . g}

48 ] |

26 |

) _JLIM &" WMNM

10:88  12:86  14:08 1688  1B:BE P68 2288 2488 7588 2B:E0




GEOLABMNOR

GEOCHEMICAL LABORATORIES OF NORWAY AS

(GARD?  25-NDV-B7  Sir:Magnetic TS25%  Acnt:GEOLAB Systes:ARD!
Sample 17 Injection ! Group ! HMass [74.1836
Text:HELL 2/6-2, 4438M, AROMATIC FRACTION

188. | Norn: 282

Be

BB .

48

28

| N

1B88 1288 14:88 1608  19:98 2388 22:88 2488  25:88  28:68

CGARDS  13-HOV-B7  Sir:Magnetic 75258  Acnt:GEOLAB Systen:ARD!
- Sample 5 Injection !  Group ! Mass 178.1836
Text:HELL 2/6-2, 4528M, RROMATIC FRACTION

188 Norsi: 41475

B8 .

68 |

48 |

28 |

8 — e ﬂ__ﬁﬁﬁ | U, : 1 -
19:08  17:88  14:68  16:88  18:88  26:88 P68 2488 P5:88 2688




GEoLAB M NOR

GEOCHEMICAL LABORAIORILS OF NDRWAY A'S

CGARDS  19-NDV-87  Sir:Magnetic 75258 Ront:GEOLAB Systes:ARO!
Sample 6 Injection 1 Group I Kass 178.1836
Text:M[LL 2/6-2, 466K, RRONATIC FRACTION

188 ) Nors: 4372
8o |

68 | | B Ei
i B

48 |

28 |

B | . o i\yWMJMy«MH
19:88 1286  14:80  15:88  18:88  20:BB  22:08  24:88  26:B8  20:00




ceoLABMINOR

GEOCHEMICAL LABORATORIES GF NORWAY A &

EXAMPLE OF PEAX IDENTIFICATION FOR PHENANTHRENE AND ANTHRACENE.

188. P Nors: 37985
M/Z 178 ) 4
Phenanthrene and

0 Anthracene

68 .

48

28 .

E T v R LA‘ i i i Whl» g + R R ]

p4:88 2686  c2B:BE  3B:B8 3-8  34:88  36:86  36:88  46:88



GeoLAB I NOR

GEQUMEMICA: + ARURATORIE > 0 NOHWAY A

CGARDS ~ 19-NDV-B7  Sir:Magnetic T5258  ficnt :GLOLAB Systen: ARO
Sample 2 Injection I Group | Mass 178.6783
Text:MELL 2/6-2, 4288, AROMATIC FRACTION

188 Norn: 52047
HEﬁ
68 |
4 .

28

Bl e, et . : . .
24:68  26:B6  20:88  30:BE  32:BB  34:B8  35:BE  306:88  4B:BR
CGARD?  25-HDV-B7?  Sir:Fagnetic 75258 Ront:GEOLAB Sustes:ARD!
Sample 16 Injection !  Group | Fass 178.8783 '
Text:NELL 2/6-2, 4388R, ARORATIC FRACTION

18E. , Korm: 3839
Be .
BE .
48 .
28 |

g \\__._ Y e

P4:80  P6:88 2086 3000 3080 3488 3608 3088 46-80




ceoLaBANNOR

GEOCHEMICAL LABORATORIES OF NOMWAY A S

CGRRO?  25-NOV-B7  Sur-Fagnetic 15258 Hent GLOLAB Systes-ARO!
Sample 17 Injection 1 Group I  Hass 176.8763
Text :NELL 2/6-2, 4438M, AROMATIC FRACTION

188_ | Nors: 351 N
BE |
BB

48 |

28

EM G \w‘
4:g8  75:86  P8:BB  30:BB  30:88  3¢:8B  35:B0  36:B6  40:80

CGARDS  19-WDV-B7  Sir:Magnetic TSP58  Fcnt:GEOLAB Systen:ARDI

Sample 5 Injection !  Group ! Hass 178.6783

Text:HELL 2/8-2, 4528, ARORATIC FRACTION

188. Hora: 37857
BE |
&e
48

2B .

g v ,.»A S ]L..—..,MT . f\'»- = : . : .
c4:88  26:88  o20:B8  38:88  32:88  34:886  36:6B  36:88  46:88




8o

BB .

48 .

28 ]

ceoLABENOR

GEOCHERKCAL FARORATORIES (F NORWAY AS

CGAROS  19-MOV-B7  Sir:Magnetic 15258  ficnt -GEOLAB Systes:AR01
Sample 6 Injection ! Group | Mass [7B.8783 . . ..
Text:MELL 2/6-2, 4666%, RROMATIC FRACTION e

Norw: 3388

_JJAA-,A,JL.,gﬂm_-_~..-_,.n¢“_ﬁj\h e

o4:98  °6:B0  PB:B8  38:B2  37:08  34:08 - 35:80  38:08  4B:ER



GEoLAB I NOR

GEOCHEMICAL 1 ABORATORIES [ NDRWAY 475

EXAMPLE OF PEAX IDENTIFICATION FOR METHYL PHENANTHRENES.

188 1 Kora: 17584
M/Z 192
8 Methyl phenanthrenes
Bg . 2
6 3
48
cB

24:88  26:B8  26:88  38:B8 - 3288  34:88  35:88  38:B8  48:88



ceoLaBMINOR

GEOTHEMICAL LARORATORIES OF NORWAY A'S

CGAROS ~ 13-NOV-B7  Sur:Kagnetic 15256 fcnt:GEOLAB Systes:ARO!
Sample 2 Injection I  Group ! Mass 152.8333 '
Text:HELL 2/6-2, 4288f, AROMATIC FRACTION

188. Nors: 35389
BBT
|
{
B |
487
2
B : : i o JL 'J\""ﬁ,\,wﬁ - - —
p4:88  26:88  o26:B8  3B:88  32:B8  34:88 3688  3B:BB  4B:88
CGRRO7 2a-NOV-67 Str:fagnetic T5258 fent -GEOLAB Suster:ARO!

Sample 16 Injection ! Group ! Mass 132.B333
Text:HELL 2/6-2, 43080, AROMATIC FRACTION

188. Norn: 2858
o t&
50 |

48

20 | |
B - \Lu\«h - I

P4:88  26:88  2B:@8  30:8 3280 3480 3688 30.80  48.B0




ceoLaB NOR

GEOUHFMICAL LARDRATORIES OF NOHWAY A'S

CGARD?  25-NOV-87  Sur:lagnetic 15258 fent-GEOLAB Systes:ARD!
Sample 17 Injection I Group 1 HKass 132.B339
Text:HELL 2/6-2, 4438M, AROMATIC FRACTION

1BE. . Nor: _ 381
B ]

68 |

4]

28 ] t

E-: ¢ "M/\'sr\’\-»«

| p4:88 2588 268  30:BE 328 34:88  36:08 3088 4868
CGARDS  1S-NOV-B7  Sir:Hagnetic TS258  Ront:GEOLAB Systen:ARD!

Sample 5 Injection !  Group ! Hass 152.8939
Text:HELL 2/6-2, 4528M, AROWATIC FRACTION

188. Kore: 38646

BB .

BB

48

2k |

B : . : : J - Wf‘:,,» ' : -
c4:88  26:B8  26:B8  38:B8  32:BB  34:BE  36:88  38:88  4p:00




188,

Be .

Bt

48

28 |

CGRROS 13-NOV-87

Sample b

Injection |

ceoLaBMNOR

GECUCHEMICA, LARDRATORIES OF NORWAY 'S

Str:Kagnetic T5258  fient :GEOLAB Systen:AROI
Group 1 :
Text:KELL 2/6-2, 466G, AROMATIC FRACTION

g\

Kass 192.8939

Korn: 7744

24: 38

25:88

28:08

W:68 388 34:88  35:88  38:88  40:68



GEOLABIRINOR

GEOCHEMICAL LARORATORIES OF NORWAT &S

EXAMPLE OF PEAX IDENTIFICATION FOR C2 PHENANTHRENES.

188, ) Kore: 3985

M/Z 206

C2 Phenanthrenes
B8 .
68 |

]

48 .
ot .
: o A —

24:88  26:88  26:B6  38:B8 3288 34:88  36:88  3B:88  4B:80



GeoLABNOR

GEOCHEMICAL LABORATORIES OF NORWAY A S

CGARDS  19-NOV-B7  Sir:Magnetic 15258 ficnt:GEOLAB Systew:AROI
Gample 2 - Injection I Group | Mass 285.1B36
Text:MELL 2/6-2, 42688%, RROMATIC FRACTION

188 ’ | Hors: 31982
Bg |
H
. | | |

28

g sl Aﬁ ﬁj\{\/\»\/w_

°4:88  26:88  2B:B@  30:BB  32:8B  34:88  36:88  3B:BB  4p:BB
CGARD?  25-KOU-B?  Sir:fagnetic 75258  Acnt:GEOLAB Systes:ARD!
Sample 16 Injection 1  Group I Fiass 286.1B3b
Text:HELL 2/6-2, 43BBM, ARORATIC FRACTION

188 Nors: 2868

Be .
BB |
48 |

2l

; Y _

P4:98  P6:88 2888 3088 3B 3¢:BE  30:60  3B:80  46:BE




ceoLaBMINOR

GEOUHEMILAL LABORATORIES OF NORWAY A S

CGARD?  25-NDV-B7  Sur-Fagnetic 75258 fcnt:GEOLAB - Systen:ARO!
Sample 17 Injection | broup |  Kass 286.1856
Text:MELL 2/6-2, 4438M, RROMATIC FRACTION

186 _ A Norm: 351
Be |
b8

48 |

28 |

24:88  26:80° 20:8  38:88 3288 348 3688 30:B8 4680
CGARDS ~ 15-WOV-B?  Sir:Kagnetic 75258 Acnt:GEOLAB Systen:fiR0!

. Sample 5 Injection |  Group ! Hass 285.1836
Text:HELL 2/6-2, 4528, ARONATIC FRACTION

180 | Norn: 2652
Be.
58 .

48

2. | ‘ \ﬁ Av
. o JU

P4:B8 2588 PE:EE  3e:BB  3P:08  3¢:B8 3588 3BBE  40:BE




ceoLaBNOR

GEGCHEMICAL LARORATORIES OF NOKWAY A

CGARDS 13-KOV-87 Sir:Ragnetic 15258 Rent - GLOLAB Systes:AROI
Sample 6 Injection I Group | Kass 286.18%5
Text:WELL 2/6-2, 4b666K, ARDMATIC FRACTION

188 Norw: - 8663
B8 .

b8

48 .

28 |

- ot SRS - BBV Y = 0
24:88  26:88  CB:B8  36:@@  32:80 3488  36:88  3B/:BB  48:88




ceoLaBMINOR

GEOUHEMIGAL LABORATORIES OF NORWAY A

EXAMPLE OF PEAK IDENTIFICATION FOR C3 PHENANTHRENES.

188. Nore: 2983

M/Z 220 ,

C3 Phenanthrenes
88
B8 |
48 |
2B

'

8 A P A o A

2488 2588  26:88  38:B8 3288 34:88 3580 30.88  48:88



GEOLAB MR NOR

GEOCHEMICAL LABORATORES OF NOMWAY A S

CGAROS  19-KOV-87  Sir:Kagnetic 15258 Rent:GEOLAB Systew:ARDI
Sample 2 Injection I Group | Mass 228.1253
Text:HELL 2/6-2, 4288K, AROKATIC FRACTIOR

1B8. Nork: 8186

B8

68 .

48 .

2. #

g _mmm:,—————-—":—,-—}“;—"-’?}p‘—*ﬂfblj . FLTW

°4:B8  26:6@  20:88  30:B8  32:88  34:B8  36:BR  3B:BB  4B:08

CGARDS 13-KOV-87 Sir:Nagnetic 75258 Rent -GEOLAB Systen:ARD!

Sample 3 Injection |  broup ! Fass 226.1253
Text:HELL 2/5-2, 43881, AROMATIC FRACTION

188 Norm: 26188

B8 .

B

BB |

48 |

B , P S A‘k*hﬂ

P4:88  26:88 2888  30:B8 3788 3488 3588 3888 40:BD




ceoLABMNOR

GEOCHEMICAL LARDRATORIES 0F NUKWAY A%

CGARDS 13-N0V-87 Str:Magnetic T5258 Rcnt - GEOLAB Systen-ARO! -
Sample 4 Injection I Group I Mass 226.1253
Text:WELL 2/6-2, 4438H, AROKATIC FRACTION

188, | Norn: 2123
Be i
!i
BB
48
2B
8 et o] : e l
c4:88  26:88  26-B8  38:86  32:BB  34+B8  36:EB 3688 4B:EE
CGARDS ~ 15-NOV-B7  Sir:Kagnetic 75258 Hent:GEOLAB Systen:ARO!

Sample 5 Injection 1  Group ! Mass 228.1253
Text:HELL 2/6-2, 43281, AROMATIC FRACTION

188, Hor: 731

88

BE |

28 |

b

3:98 3588 30:08  48:08

B

e et

24:88  25:88 2808 30-88 328D



GeoLaBMSNOR

GEOCHEMICAL ARORATORIES OF NURWAY A'S

CGAROS  19-NOV-87  Str:-Kagnetic 15258 Rent:GEOLAB - Systes: ARO!
Sample 6 Injection |  Group | Mass 228.1253 -
Text:HELL 2/6-2, 4666%, AROMATIC FRACTION o

18E.. Norn: 2b8?

i

B8 .

48 _

2B | ’

B A o A J‘-&»—’h—.—{\ -
c4:B8  26:BE  2B:BP 3B:BE - 32:BB  34:B8  35:BB  3B:B8  4B:BB




ceoLABMNOR

GEOCHEMICA LABORATORIES OF NORWAY A S

EXAMPLE OF PEAX IDENTIFICATION FOR METHYL DIBENZOTHIOPHENES.

188_ 4 Nors: 6584
. M/Z 198
Methyl
dibenzothiophenes
. BB
b8 .
1
48 | 3
4
B o W TUJL}?M'\—M csCne Ai S S {
?4:88  26:88  -2B:B8  38:88  32:8B  34:88  30:BB  3B:88  4B:BB



geoLAB MINOR

GEOCHEMICAL LARORATORE S OF NORWAY A&

CGARDS  19-NDV-B7  Sir:Kagnetic 75258 Fcnt:GEDLAB Sustes : ARD!
Sample 2 Injection I Group |  Mass 138.B583
Text:KELL 2/6-2, 4288f, ARONATIC FRACTION

188 ‘ Nors: 1 1889
B8]
68 .
48 |

cB

B WMIV\M“MMU A A A A .

P4:BR  25:88  PB:BE 3p:BE 32:80  34:88  35:80  30:88  4B:08
CGAROS  19-NOV-B7  -Sir:Magnetic TSP58  Acnt:GEOLAB Susten:ARD!

Sample 3 Injection !  Group | fiass 138.B563
Text:HELL 2/6-2, 4388N, RROMATIC FRACTION

188_ . Hora: 45138
i
BB .
48 |

2.

" JW%JM NSO

P4:88  25:88  P0:B8 3088 32:B8  34:B8  3:88  3B:B8  4p:BE




cEoLABNOR

GEOCHEMICA. LABORATORIES OF NORWAY A S

CGARES 19-H0V-87  Sir:Kagnetic 15258 Aent-GEOLAS Sysler-ARO!
Sasple 4 Injection !  Group |  Kass 138.B583
Text:MELL 2/6-2, 443BK, AROMATIC FRACTION

188, _ | _ Nutnt 38363
BB |
B0 .
48

28 .

) AM"‘M’U\«J L

5480 2580 2880 688 388 3088 3508 3008 4B
CGAROS  1S-NOV-B7  Sir:Fagnetic TS258  Acnt:GEOLAB Systen:ARD!

Sample 5 Injection 1  Group I Mass 138.B583
Text:MELL 2/6-2, 4528R, AROMATIC FRACTION

188, : Nora: BiB2
88 |
B8 |
48 |

28 ]

B LJJLAN‘.A_ e

24:80  25:88 28?35 30:88  32:08  34:68 3568 38:B8 4886




106

BB .

68

48 .

28 |

CGARDS  19-NOV-B7  Sir:Kagnetiic 15258
Sample 6 Injection 1 Group !
Text:HELL 2/6-2, 4656K, AROMATIC FRACTION

M/%M&\%M |

Hcnt -GEOLAB

Mass 198.8583

geoLABMNOR

GEQUHEMICAL LABORATORILS OF NORWAY A S

Systex:ARO!

Nors: c268

24:08  P5:86  2B:80

38:88

80 34:80

388 3388 o8



GeoLABMNOR

GEOCHEMICAL {ARDRATORIES OF NORWAY & §

EXAMPLE OF PEAX IDENTIFICATION FOR C2 DIBENZOTHIOPHENES.

188. - Nore: 3295
M/Z 212
C2 Dibenzothiophenes
BB |
b8 J
48 |
2B
B MW ﬁ V NN S

280 2585 2088 3668 3288 3008 388 38.80  45.08



CGAROS 13-NOV-87

Sample 2 Injection |

GEoLAB MNOR

GEOCHEMICAL LABORATORIES OF NORwaY A &

Str-Fagnetic 15258 Fcnt:GEOLAB Systes-ARDI
Kass 212.8666
Text:WELL 2/6-2, 4288K, RROMATIC FRACTION

Group 1

188, Kora: 6884
B8 .
B8 .
48 .
28
' 24:88  26:B8  2B:88  3B:BB  32:BB  36:BB - 35:BB  3B:BB  4B:BE
CGARDS  18-NOV-B7  Sir:Magnetic 75258  Rent:GEOLAB Systen:RARO!
Sample 3 Injection !  Group | Fass 212,8660
Text:MELL 2/6-2, 4388, RROAATIC FRACTION
188, Nora: 24178
8g
BE .
4B
Ll
o8 .
‘ N \—\ﬁ
B AMM ‘W}‘\N UL h\,&f\w\w .

24: 08

2508

20:8p

I8:60

30:08 3480 36:68  36:88  46:88



cEoLABNOR

GEOCHEMIGAL t ABORATORIES OF NORWAY A'S

CGRRO5 19-NDV-87  Sur-hagneiic 15256 Ront GEOLAR Syster-ARDI
Sample 4 Imgection | broup | hass 212.B660
Text:WELL ©/6-2, 4438K, RRORATIC FRACTION

188 Nors: 28854
B8 .

56 .

48

28 |

ey

o488 26:88 2868 36:88 3B 3488 36:86 3888 4B:B0
CGARDS  19-NOV-B7  Sir-Magnetic 75758 Acnt:GEOLAR Systen:ARD]

Sample 5 Injection !  Droup | Hass 2i2.B566
Text:HELL 2/6-2, 4528, AROMATIC FRACTION

188 Kora: 4365

8o .

BE |

48

2B

BMMWQM

P4:88  P6:86  £0:88  30:88  3°:B6  34:68  36:88  35:B8  46:80




188.

BB .

B8 .

48

2B

CGARDS 19-K0V-87 Str:Kagnetic TS258

GeoLABNO

GEOCHEMICAL LABORATORIES OF NDRWAY AT

Aicnt -GEOLAB Syster :ARO1

Sample 6 Injection I Group |  Mass 212.B668
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SEOCHEMICA ¢ ABDRATORIES OF NORWaY A'S

EXAMPLE OF PEAXK IDENTIFICATION FOR TRIAROMATIC STERANES.
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GEOCHEMICAL LABDRATORIES OF NORWA) &S
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GEOCHEMICAL LARORATORIES OF NORWAY &S
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GEQCHFMICAL LARORATORIES OF NORWAY A S

EXAMPLE OF PEAX IDENTIFICATION FOR MONOAROMATIC STERANES.
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CGARDS 19-NOV-B87 Sir:Kagnetic 15258 Ront -GEOLAB Systes-ARO!
Sample 2 Injection |  Group !  Kass 253.1356 |
Text:HELL 2/6-2, 4288F, RROMATIC FRACTION

1B8. Norn: 824
88 .

BB .

Al
F1 Gt

48 |

Hi

EB -Jbv “‘kwmw Jw}h J\'\A*”%W

T8 328 3948 8 4428 4648 4998 5128 5348
CGAROS  19-NOV-B7  Sir:Ragnetic 75258  Hcnt:GEOLAB Systen:ARD!

Sample 3 Injection | roup | Fass 253.1356
Text:HELL 2/6-2, 4388H, AROMATIC FRACTION

= a

188 Nora: 1725

8g

Eg At

E1

48 |

1

D1 H1
C1

kﬁ%m\skvwﬂwﬁ*nx*uanuﬁﬂf Lél. ‘ “”&wx¢»~&mJkah“\~ﬁ*h~AHAﬁﬂﬁ

3588 3728 39:48 4288 44:28  46:48 9B  51:%8  53-48




ceoLABANOR

GEOCHEMICAL LABORKTORIES'OF NORWAY A 'S
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GEQCHFMICAL LARDRATORIES OF NORWAY A'S
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Table 1. Richness Parameters

la. Classification based on Head space plus Cutting Gas
analysis.

€, -C Co+
u} gasﬁkg dry sed. u? gas/kg dry sed. classification

<1000 ' <1000 Poor
1000 - 3000 , 1000 - 3000 - Fair
3000 - 10000 3000 - 10000 Good
>10000 >10000 Rich

lb. Classification based on Total Organic Carbon Analysis

TOC % . .. TOC % . . Classification
{shale) {carbonate)
60 -0.3
0 - 0.3 0 - 0.1 Poor
0.3 - 1.0 0.1 - 0.25 : Fair
1.0 - 2.0 0.25 -'0.5 Good
>2 0.5 Rich

lc. Classification based on Rock Eval Pyrolysis

Petroleum Potential (Sl+52) Classification -
mgHC/g rock
<2 ' Poor
2-6 Fair
6 - 15 : Good

>15 Rich
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Table 3. Kerogen Typing Parameters ' . “-

GEOLABNOR

3a. Kerogen Typing based on Rock Eval Pyrolysis

(Immature samples, R <0.5%)

Hydrogen Index Oxygen Index Kerogen Hydrocarbon
(HI) (01) Type Type
>700 10 - 40 I Paraffinic 0il .
350 — 700 20 - 60 II 0il
200 - 300 40 - 80 II/III 0il/Gas
100 - 200 50 - 150 III Gas/Heavy 0il
0 - 100 20 - 200 v No Potential

3b. Kerogen Typing based on Rock Eval Pyrolysis
{Peak 0il Generation, RO = 0.8 = 1.0%)

Hydrogen Index

Oxygen Index Kerogen Hydrocarbon
(HI) (OI) Type Type '
200 - 250 10 - 20 I paraffinic Oil
200 - 250 10 - 20 II 0il
100 - 150 20 - 40 IT/111 0il/Gas
50 - 150 20 - 60 III Gas/Heavy 0il
20 - 100 v No Potential

<50
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Table 3d. Kerogen Typing based on Elemental Analysis

Kerogen H/C o/C

Type

I 1.45 1.0 0.7 0.5 0.05 0.05 0.05 0.05
II 1.25 0.9 0.7 0.5 0.05 0.05 0.05 .05
II1/11II 1.0 0.8 0.7 0.5 0.12 0.10 * 0.06 0.05
III 0.8 0.7 0.6 0.5 .25 0.15 0.10 0.06
v 0.5 0.5 0.5 0.5 0.35 0.20 0.15 0.08
Maturity

(Vitr.

refl.) 0.5 1.0 1.3 2.0 0.5 1.0 1.3 2.0
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Table 3e. Kerogen Typing based on Optical Examination
(Alterative subunits may be distinguished according to
client's classification preferences).
Kerogen Components Classification in terms Kerogen "type"
Major Subunits of orginal potential
hydrocarbon products
LIPTINITE Dinoflagellate D "0il Prone" I,I1,(I1/I11)
Algae Al -
Acritarch Ac
Cuticle Cu
Spore/pollen Sp
Resinite Res
Liptodetrinite Ld
Amorphinite-L AL
Bituminite-L BL
VITRINITE Telinite Te "Gas Prone" III,(II/I1I)
Collinite Co ———
Vitrodetrinite wvd
Amorphinite-V  Av
Bituminite~v Bv
INERTINITE Fusinite "Inert"/"Dead" v
Semifusinite SF
Micrinite Mic
Sclerotinite Sc’
Inertodetrinite 1d

Bituminite~I

BI
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EXPERIMENTAL PROCEDURES

Headspace gas analysis

The analysis is performed wusing a gas chromatograph with a
50 m capillary column, loop injector and flame ionisation

detector. Helium is used as carrier gas.

Two cm3 of headspace gas are removed from each sample can

for chromatographic analYéis -of the (., to C7 range of

1
hydrocarbons.

Occluded gas analysis

The analysis is performed wusing a gas chromatograph with a
50 m capillary column, loop injector and flame ionisation

detector. Helium is used as carrier gas.

The canned samples are washed in thermostatted water to
remove drilling contaminants and sieved on a 2 mm mesh sieve
to remove large, caved rock fragments. An aliquot (ca 25 mg)
of sieved sample is crushed with 25 cm3 water in an airtight
ball mill. After crushing, 2 cm3 of the released gas are
removed from the ball mill for gas chromatographic analysis.

Total organic carbon (TOC) and total carbon analysis

This analysis 1is performed wusing a LECO (S$244 Carbon
Analyser.

Band-picked lithologies from cutting samples are crushed
with a mortar and pestle and approximately 200 mg (50 mg for
coals) are accurately weighed into LECO crucibles. The
samples are then treated three times with dilute hydro-

chloric acid, to remove oxidised (carbonate) carbon, and
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washed four times with distilled water. The samples are
dried on a hotplate at 60-70°C before analysis of total
organic carbon. Total «carbon 1is analysed on the same
instrument using approximately 200 mg of untreated crushed
whole rock. Oxidised (carbonate) carbon is calculated by

difference.

Total organic carbon can also be determined on the ROCK EVAL

II Pyrolyser.

Extractable Organic Matter (EOM) Analysis

Samples are selected for extraction on the basis of
screening analysis. Approximately 10 - 20 g of whole rock

are accurately weighed.

Extraction is carried out in a Tecator Soxtec HT systenm,
using dichldrome;hane as extraction solvent and in the
presence of activated copper. A 1 h boiling period followed
by 2 h rinsing is used. The extract is filtered into a tared
flask and the solvent is removed by rotary evaporation at
35°C and 200 mB. The dry residue is weighed in the flask to
determine the amount of EOM.

Separation of asphaltenes

Asphaltenes are removed from the EOM by precipitation 1in
n-pentane. The amount of n-pentane to be used is prescribed

by the formula:

wt of EOM(g) x 40

= Volume of n—pentane(cm3)

density of n-pentane (g/cm—3)x 1000



ceoLABMINOR

The n-hexane and EOM are poured into a pre-weighed plastic
column containing a small amount of activated silica. The
column is allowed to run and then dried and weighed. The

amount of asphaltenes recovered 1is calculated by weight

difference.

After the removal of asphaltenes the solvent is . evaporated
from the remaining EOM by rotary evaporation, at 35%. 1f
the dried sample is not to be processed immediately, it is

stored in a freezer.

Liguid chromatographic separation

Chromatographic separation is performed using an MPLC system
developed by the company. The EOM (after removal of
asphaltenes) is injected into the MPLC and chromatographed
using hexane as eluent. This effects &a separation into
saturated and aromatic fractions which are collected and
concentrated onta rotary evaporator,’at 35°¢ and 200 mB, to
remove the bulk of the hexane. The fractions are then
transferred to small tared vials and evaporated to dryness
in a stream of nitrogen. The vials are re-weighed to obtain
the weights of Dboth fractions. The weight of the NSO
fraction, which is retained on the chromatography column, 1is

obtained by difference.

Gas chromatographic analyses

Saturated fraction

The instrument used for this analysis is a gés chromatograph
with a 25 m OVl column, split injector and FID detector.
The carrier gas is helium and the temperature program runs
isothermally at 60°C, for 2 minutes and then rises to 290°C
at a rate of 4OC/min.
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The sample of saturated fraction is diluted by 1:20 with
hexane and a 1 microlitre aliquot of this is injected into

the instrument.

Aromatic fraction

The instrument used is a gas chromatograph with a 25 m SE-54
capillary column, split injector and effluent splitter
leading to FID and FPD detectors, allowing simultaneous
analysis of hydrocarbons and sulphur compounds. The carrier
gas is helium and the temperature program runs from 60°c to
300°C at a rate of 4OC/min.

The sample of aromatic fraction is diluted by 1:20 with
hexane and a 1 microlitre aliquot of this is injected into

the instrument.

Whole 0il

Whole o0il chromatograms are determined on a gas
chromatograph fitted with a split  injector, 25m SE54
capillary column and effluent splitter connected to FID and
sulphur mode FPD detectors allowing simul taneous
determination of hydrocarbons and sulphur compounds.
Approximately 0.1 microlitres of whole o0il are injected and
the temperature program on the chromatograph runs from -10%%
to 300°%C at 4OC/min. '

Rock Eval pyrolysis

This analysis is performed using a ROCK EVAL II Pyrolyser
into which approximately 100 mg of crushed whole rock are
loaded. Analysis involves heating the sample, from 300°C  to
600°C, in an inert atmosphere (helium) to release naturally

generated hydrocarbons (S1 peak) and then pyrolytically
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generated hydrocarbons (S2 peak), both of which are
detected by an FID. In  the temperature interval between
3OOOC and 39OOC, the released gases are sgsplit and a
proportion passed through a carbon dioxide trap, which 1is
connected to a thermal conductivity detector (TCD). The
value obtained from the TCD corresponds to the amount of
oxygen contained in the . kerogen of the sample and is
reported as the S3 peak. The temperature corresponding to

the maximum of the 52 peak, T is also recorded.

max’

The ROCK EVAL II Pyrolysef also determines the TOC of each
sample subsequent to pyrolysis.

Thermal extraction/pyrolysis gas chromatography

The instrument used for this analysis is a gas chromatograph
connected to a pyrolysis oven. A very small amount ( 2 mg)
of whole rock sample is loaded into the oven and heated
isothermally, at 3OOOC, for 3 minutes, during which time
thermal extraction of the generated hydrocarbons occurs
(equivalent to the S1 peak of Rock Eval). The released gases
pass to a 15 m OV1 column with a nitrogen-cooled trap.

After 3 minutes the pyrolysis oven heats up to 510°c, at a
rate of 40°¢ per minute, causing bound hydrocarbons to be
released from the kerogen of the sample (equivalent to the
S2 peak of Rock Eval). These gases are passed through a 25m
DBl capillary column with a nitrogen-cooled trap.

The temperature program for the chromatographic oven, in

which both columns are situated, rises from 0°c to 290% at
a rate of 4OC/min. Both columns are linked to FID detectors.

Vitrinite reflectance analysis

Samples, in the form of small granules, are mounted in a
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fast setting resin. The resin blocks are ground on coarse
corundum paper to expose the rock granule surfaces and then
on three £finer grades of corundum paper to improve these
surfaces and reduce scratches. The resin blocks are finally
polished on a rotating Selvyt-covered lap using two grades
of polishing alumina. Isopropyl alcohol is used to lubricate
the entire grinding and polishing process except in the case

of coal samples, when water is used.

Reflectance measurements are taken wunder oil immersion
(n =1,518) using a ZEISS MPMO3 microscope photometer with a
546nm interference filter. The polished blocks are mounted
on the microscope stage and scanned manually in order to
locate and measure particles of vitrinite. An attempt is
made to obtain readings from 20 individual particles per
sample but this is not always possible in samples with low

amounts of phytoclasts.
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Spore fluorescence colourw

Samples are also analysed microscopically in U.V. 1light,
using an exciter filter with a band pass of 400 - 440 nm and
a barrier filter with a long pass of 470‘nm, and the colour
of the spore fluorescence is determined. This is used as an
alternative maturity parameter to verify the result obtained
from vitrinite reflectance and is reported on a numerical

scale from 1 to 9:

Fluorescence Colour Corresp. Vitrinite
Colour Index Reflectance
Green 1 0.2%
Green/Yellow 2 0.2/0.3%
Yellow 3 0.3%
Yellow/Orange 4 0.4%
Light Orange 5 0.5%
Mid-Orange 6 0.6%
Dark Orange 7 0.8%
Orange/Red 8 1.0%

Red 9 1.1%

NB. This table only provides a rough correlation as
vitrinite reflectance and spore fluorescence colour are
both independently affected by factors such as

depositional environment and catagenic history.
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Preparation of Kerogen Concentrates

Samples are stirred for 16 h with 25 cm3 . concentrated
hydrocloric acid at 35 - 40°c. The acid is decanted and the
residue washed by stirring for 3 h with 25 cm3 _distilled

water. The washing is repeated twice more.

If the concentrate is not being prepared for slides the
residue is washed, rapidly, at this point, with 25 cm3

dichloromethane.

25 cm3

the mixture stirred for 16 h at room temperature. The acid

hydrofluoric acid are then added to the residue and

is decanted and the residue washed by stirring for 3 h with
distilled water. The water washing is repeated three times
with fresh aliquots of distilled water each time. The water
is then decanted and the residue either dried in an oven at
40 - 50°C to constant weight, or, if slides are to be made,
it is transferreq to a microscope cover slip and dried on a
hot bench at 40 -50°c.

Preparation of Slides

The dry kerogen concentrate 1is mounted on a slide in
glycerine/gelatine and 1left to dry at room temperature
overnight.
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EXPERIMENTAL
Isotope Ratio Mass Spectrometry

The isotope analysis were performed on a dual inlet VG SIRA 10
instrument. The combustion of the samples were done by a Carlo
Erba EA 1108 element analyser directly connected to the inlet

system of the mass spectrometer.

The combustion temperature was 1020°C and the carries gas used
was Helium. After the combustion B,0 and Co, were trapped in
different cool traps. The CO, gas was then heated up before it
was admitted to the mass spectrometer. The whole operation was
controlled by a IBM PC50 computer system.

§—values

The isotope ratios are given as é-values in °/,, versus the
PDB-standard:

s3¢

-{R sample - R standard / R standard) * 1000

g = 13¢ ,12¢

The PDB standard (a marine chalk of the Pee Dee-formation, USA)

13

was created by Craig 1957. All results of c / 12C ~ analysis of

organic .matter today are calculated (Craig correction) against
this international standard.

Reproducebility

The presision of the combustion system and the mass spectrometer
is controlled by determinations of an international calibrated

standard, NBSZ2 oil and a house standard of carbon.

Double analysis on samples are also done.

b/%a/29



ceoLaB INOR

Experimental, combined gas chromatography - mass

spectrometry (GC-MS)

The GC-MS analyses were performed on a VG TS250 system
interfaced to a Hewlett Packard 5890 gas chromatograph. The
GC was fitted with a fused silica SE 54 capillary column
(50 m x 0.22 mm i.d.) directly into the ion source. Helium
(12psi) was used as carrier gas and the injections were
performed in splitless mode. The GC oven was programmed from
45°C to 150°C at 35°C/min at which point the programme rate
was 2°C/min. up to 310°C where the column was held
isothermally for 15 min. For the aromatic hydrocarbons, the
"GC oven was programmed from 50°C to 310°C at 5°C/min and
held isothermally at 310°C for 15 min. The mass spectrometer
was operated in electron impact (EI) mode at 70 eV electron
‘energy, a trap current of 500 uA and a source temperature of
220°C. The instrument resolution used was 1500 (10% valley).

The data system used was a VG PDP11/73 system. The samples
were analysed in multiple ion detection mode (MID) at a scan

éycle time of aﬁproximately 1,1 sec.

Calculation of peak ratios was done from peak heights in the
appropriate mass fragmentograms.
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In the discussion of the GC-MS data, the results will be
discussed by area. The wells within an area will be dis-
cussed séparately. In the discussion, samples within one
formation are discussed together. The discussion is further

divided into types of compounds as follows:

Saturated Fractions:

Terpanes

The most commonly used fragment ions for detection of
terpanes are M/Z 163 for detection of 25, 28, 30 trisnor-
moretane or 25, 28,.30 trisnorhopane, M/Z 177 for detection
of demethylated hopanes or moretanes, M/Z 191 for detection
‘of tricyclic, tetracyclic— and pentacyclic terpanes and M/Z
205 for methylated hopanes or moretanes.The molecular ions
M/Z 370 and 3B4 are also recorded for identification of C

27
- and Cog triterpanes respectively.

Steranes

The most commonly used fragment ions  for detection of
steranes are M/Z 149 to distinguish betweem 5 « and 5 B8
steranes, M/Z 189 and 259 for detection of rearranged
steranes, M/Z 217 for detection of rearranged and normal
steranes and M/Z 218 for detection of 148 (H), 178 (H)
steranes.

The M/Z 231 fragment ion is used to detect possible aromatic
‘contamination of the saturated fraction. It is also used for
detection of methyl steranes.
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Aromatic Fractions:

Alkyl-substituted Benzenes

The M/Z 106 fragment ion is often used to detect the alkyl-
substituted benzenes. It 1is especially wuseful for the
detection of di-substituted benzenes., M/Z 134 can &also be
used for the detection of C4-alkylbenzenes, but benzothio-

phene will also give a signal with this fragment ion.

Naphthalenes

Methylnaphthalenes are normally detected by the M/z 142
fragment ion while C,-naphthalenes are detected by M/Z 156

" and C3—naphthalenes by M/z 170.

Benzothiophenes- and Dibenzothiophenes

ABenzothiophene can be detected, as mentioned above, by M/Z

134. The M/Z 198 and M/Z 212 fragment ions are used for
methylsubstituted dibenzothiophenes and dimethylsubstituted
dibenzothiophenes respectively.

Phenanthrenes

Phenanthrene is detected using the M/Z 178 fragment ion.
Anthracene will, if ©present also give a signal in the M/Z
178 fragmention. Methyl-substituted phenanthrenes give
signals in the M/Z 192 fragment ion thle the M/Z 206 frag-
ment ion shows the dimethyl-substituted phenanthrenes and

the M/Z 220 fragmentation shows the C3 substituted

phenanthrenes.
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Aromatic Steranes

Monoaromatic steranes are detected wusing the M/Z 253

fragment ion while the triaromatic steranes are detected
using the M/Z 231 fragmention.

D/X/32
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2a. Mass Fragmentograms representing Terpanes
(M/2 163, 177, 191, 205, 370, 384, 398, 412 and 426)

peak identification. (¢ and B refer to hydrogen atoms at C-17 and
C-21 respectively unless indicated otherwise).

A. 18 « trisnorneohopane (Ts) C27H44 ( 1)

B. 17 « trisnorhopane (Tm) CoqHy ( II, R=H)

Z. Bisnorhopane C28H48 ( IV)

c. af norhopane C29H50 ( 11, R=C2H5)

b. Ba norhopane 'C29H50 (I1I, R=C2HS)

E. «f hopane C3pHgy ( II, R=i-C3H,)

F. Ba hopane C30H52 (111, R=i-C3H7)

G. 225 «f homohopane C31H54 ( 11, R=i—C4H9)

H. 22R «f homohopane C31H54 ( 11, R=i—C4H9)

‘I. Ba homomoretane C31H54 (111, R=i—C4H9)

J. 225 of bishomohopane C32H56 { 11, R=i—C5Hll)
22R «B bishomohopane C32H56 { 11, R=i—C5Hll)

K. 228 of trishomohopane C33H58 ( 11, R=i—C6H13)
22R off trishomochopane C33H58 ( 11, Rsi—C6H13)

L. 225 B tetrakishomghopane C34H6O ( II, R=i—C7H15)
22R of tetrakishomohopane C34860 (11, R=i-C7H15)

M. 22S of pentakishomohopane CagHes ( 11, R=i—C8H17)
22R af pentakishomchopane CagHgs ( 11, R=i—C8Hl7)

P. Tricyclic terpane C23H42 ( v, R=i-C4H9)

Q. Tricyclic terpane C24H44 ( v, R=i—C5Hll)

R. Tricyclic terpane (17R, 178) C25H66 ( v, R=i—C6Hl3)

5. Tetracyclic terpane ) C24H42 ( VI)

T. Tricyclic terpane (17R, 17S) C26H48 ( v, R=i-C7H15)

N. Tricyclic terpane C21H38 ( v, R=C2H5)

0. Tricyclic terpane C22H4O ( v, R=C3H7)

Y. 25,28,30-Trisnorhopane/Moretane C27H46 (VII)

X. Unknown triterpane C,nR

30752
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2b, Mass Fragmentograms representing Steranes
(M/z 149, 189, 217, 218, 259, 372, 386, 400 and 414)

pPeak identifications. ( « and B refer to hydrogen atoms at (-5,
C-14 and C-17 in regular steranes and at C-13 and C-17 1in
diasteranes).

a. 208 Bo diacholestane C27H48 { I, R=H)
b. 20R Ba diacholestane C27H48 ( I, R=H)
c. 208 oB diacholestane C27H48 ( IT, R=H)
d. 20R «f diacholestane CZ7H48 { II, R=H)
€. 208 Bua 24-methyl-diacholestane. C28H50 ( I, R-CH3)
‘f. 20R Ba 24-methyl-diacholestane C28H50 ( I, R=CH3)
g. 205 «f 24-methyl-diacholestane CZBHSO { I1, R=CH3)
+ 208 aoox cholestane C27H48 (III, R=H)
‘h. 20; Boo 24-ethyl-diacholestane C29H52 ( I1, R=C2H5)
' +20R ofBf cholestane C27H48 ( IV, R=H)
i, 208 «BBf cholestane : C27H48 ( IV, R=H)
+20R. aB 24—¥ethyl—diacholestane C28H50 { 11, R=CH3)
j. 20R oca cholestane C27H48 {II1, R=H)
k. 20R Bo 24-ethyl-diacholestane C29H52 { I, R=C2H5)
1. 208 oB 24-ethyl-diacholestane C29H52 ( I1, R=C2H5)
m. 208 acx 24-methyl-cholestane CZBHSO (III, R=CH3)
n. 20R «pff 24-methyl-cholestane Cogfsp ( IV, R=CH,)
+ 20R»a6 24-ethyl-diacholestane C29H52 ( II, R=C2H5)
0. 208 «fBf 24-methyl-cholestane CogHgg ( 1V, R=CH3)
p. 20R coo 24-methyl-cholestane CZBHSO (111, R-CH3)
g. 208 coc 24-ethyl-cholestane C29H52 (111, R=C2H5)
r. 20R off 24-ethyl-cholestane C29H52 ( IV, R=C2H5)
s. 208 ofB 24-ethyl-cholestane C29H52 { IV, R=C2H5)
tf 20R oowe- 24-ethyl-cholestane C29H52 (r11, R=C2H5)
u. 5 « sterane - . C21H36 ( VI, R=C2H5)
V. 5 « sterane C22H38 ( VI, R=C3H7)
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STRUCTURES REPRESENTING TERPANES
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STRUCTURES REPRESENTING STERANES
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Mass Fragmentograms representing Monoaromatic Steranes

{M/2 253)

bescription of C-ring monoaromatic steroid hydrocarbons

Peak

Substituents
R R

Abbreviation

of Compound

1 2 73 4
Al C, MA
Bl _ C,,MA
cl B(H) Cil, S(CHy) H BSC,,MA
CH, H . S(CH3) H SC,,DMA
B(H) CH, " R{CHj) H BRC,,MA
Dl CH, i R(CHy) 3 RC. o DMA
ol H) - cHy S(CHy) H @ SC,,MA
El B(H) CHy S(CHy) CHy BSC,gMA
CHgq H S(CHy) CH, 5C., gDMA
Fl aflH) Cly R(CHy) H GRC,,MA
alH) CH; S(CH;) CH, @SC, gMA
g(H) Cil4 R(CH,) CH, BRC., g MA
Gl CH, H R(CH;) CH, RC., o DMA
g(H) CHy S(CH,) C,Hg BsC,gMA
CH, H s(cuy) C,Hg SC, oDMA
al H) CH, R(CH;) CHy aRC, o MA
H1 BiH) CHy R(CH;) C,Hg BRC, gMA
CH, H R(CH3) C,He RC., g DMA
Il alH) CH, R{CHy) C,He @ RC, gMA
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STRUCTURES REPRESENTING MONDAROMATIC STERANES:
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Mass Fragmentograms representing Triaromatic Steranes

(M/2 231)

Description of ABC-ring triaromatic steroid hydrocarbons

Peak

al
b1l
el
dl

el
f1

Substituents

H
CH

CeHis
C6Hl3
CsH1s
Cofly7
Cotys

CaHyy

Abbreviation

of Compound

CZOTA

CZlTA

SC26TA
RCZGTA
SC27TA

SCZBTA

RC27TA

RCZBTA



STRUCTURES REPRESENTING TRIAROMATIC STERANES
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List of abbreviations used for lithology description
(sorted alphabetically)

ang = angular

bar = Baryte (mud additive)

bl = blue/blueish

blk = black

br = brittle

brn = brown/brownish

Ca = Carbonate (Limestone/Chalk/Dolomite/Siderite)

calc = calcareous _

carb = carbonaceous

cem = cement used as additive (under "Cont") or to describe
. cemented 5/Sst

Chert = Chert

chk = Chalk/chalky

cly = clayey/shaley

cngl = conglomeratic

Coal = Coal

Coal-ad = Coal-like additive (e.g. chromlignosulfonate)

Congl = Conglomerate

Cont = Contamination

Crs = coarse grained

cvd = caved _ :

dd = dried drilling mud

dol = Dolomite/dolomitic

drk = dark (colour)

dsk = dusky (colour)

evap = Salt/Gypsum/Halite (natural "Other" or as additive

“cont " )

£ = fine grained

£ib = fibres (mud additive/contamination)

£is = fissile

fos = fossiliferous

glauc = Glauconite/glauconitic

gn = green/greenish

gy = grey/greyish

hd = hard .

ign = Igneous (material derived from igneous source)

int = percentage interpreted from logs

Kaolin = Kaolin(ite)

kln = kaolinitic

1 = loose

lam = laminated/laminae

it = light (colour)

m = medium (colour or grain size)
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List of abbreviations used for lithology description
(sorted alphabetically)

Marl = Marl (calcareous claystone/mudstone)
mic = micaceous

Mica—ad = Mica used as mud additive

mrl = marly

No Mat. = No material left after washing

ns = nutshells {(mud additive)

ol = plive

ool = QOolite/oolitic |

or = oporange

Other = Other lithology/mineral, specified after this word
pi = pink/pinkish

pl = pale (colour)

prp . = paint/rust/plastic contamination/additives
pu = purple

pyr = Pyrite/pyritic

red = red/reddish

rnd = round/rounded

5 = sandy

S/5st = Sand and/or sandstone

Sh/Clst = Shale and/or claystone

sid = Siderite/sideritic

sil = siliceous/cherty

slt = silty

Sltst = Siltstone

st = stained (with natural oil or oil-like additive)
tar-ad = Tar-like additive (e.g. "Black Magic")
Tuff = Tuff

tuff = tuffaceous

v col = Various colours

w = white

wXx = waxy

Yy = yellow/yellowish



