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250
A n a l y s i s A C 1 0 1 3 6 0 B 9,1,1 2 / 6 - 2 , 4 5 2 8 m , A R O

240-

>

E
2 3 0 -

f—i

2 2 0 -

2 10 —

200 —

R e t e n t i o n T i m e ( M i n u t e s )
•NOCS
AROMATIC «C (irPD)
CLST: gy b l k , b r n b l k

4!>06-20m

GEOLABSBNOR
GFOCHFMiCAJ. LABORAfORiES OF NQRWÅV A/S



A n a l y s i s A C 1 0 1 3 7 0 B 9 , 1 , 1 2 /6 -2 , 4544m, ARO

230 —

2 2 5 -

2 2 0 -

V)
C
CD

c

2 1 5 -

2 10 —

20 5

200 - wlmif^^

R e t e n t i o n T i m e ( M i n u t e s )

NOUS 2/(5-2 4532-44m
AROMATIC GC (FP1))
CLST: gy blk,brn blk

GEOIABIGNOR
GEOCHFMicS. lABORÅtoiilES OF NORWAY A/S



A n a l y s i s A C 1 Q 1 3 8 0 B 9, 1, I 2 / 6 - 2 , 4602m, ARO

2 1 2 -

19 8—1

R e t e n t i o n T i m e ( M i n u t e s )
NOCS 2/(5-2 4575-4602m
AROMATIC GC (FPJD)
CL5T gy blk, brn blk GEPIABSBNOR

GfOCHFMiCAI. LABORAIDRIES 0» NORWAY i'S



20 6. 0
Analysis AC101390B 9, I, I 2/6-2, 4666m, ARO

2-0 1.

2 0 1 . 0

10

NOCS ?./iy-Z 4616-r>Gm
AROMATIC GC (FPD)
CfiST: (ty, j;y r e d , m ny

R e t e n t i o n T i m e ( M i n u t e s )

GEOIABSBNOR



GEOLABIBNOR
GfOCHFMICAl LABORATORIES & NOHWAV «

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

1BL HOPB= 47B7
M/Z 163

25,28,30 Trisnorhopane/Moretane

23=88 2B--5B 36=46 34 = 36 36=26 4 M B 4B = B6 43=58



GEOLABUNOR
KOCHEMlCAl lABORATORIB Of NORWAY \"S

CGSRT6 24-NOV-87 Sir Magnetic TS25B Rent GEOLRB
SawpLe IB Inject ion 1 Group 1 flass 1B3.14B5
Text=«ELL E/B-E, 42BBK, SfiTURRTED FRRCTION

SystwSRTl

1BL Horw: IBS

2B.

19=18 E3=8B £6 ;5e 3B=4B 34^38 3B^EB 42^18
CBSHTB S4-H0M-87 Strf iagnetlc TSS56 ficnt^BEOLRB
SaRpU l i Inject ion 1 Group 1 fiass IB3.14B5
Text^ELL 2/B-E, 43BBH, SBTURRTED FRRCTION

46:88 43^58
SysterSRTl

374

19=18 23=88 38=48 34=3B 36=28 42=18 4B=88 49=58



GEOLABÆNGR
MOCHEMICAl LABORATORIES Of NOHWAY JVS

CGSfiTB P4-N0V-87 Sirfiagnetic TS25B Rcnt=GEOLRB
SanpLe 12 Injection 1 Group 1 Bass 103.1485
Text^ELL 2 /6-2 , 4 « , SfiTURRTED FRRCT10H

634

18=1B 23=68 2B^5B 38=46 34=36 38=26 42=16
CGSRTB 24-H0V-87 SLr=RagnetLc TS258 Rent = GEOLRB
Sample 13 Injection I Group 1 flass 1B3.1485
TexttfELL 2/B-2, 4528H, SRTURRTED FRRCTIOH

4B=
Systen=SRTl

18B.

26.

Norn = 438

19=18 23=B8 2B=56 38=46 34=38 38=28 42=18 4B=88 49=58



GEOIABMNOR
GEOCHfMICAl LABORATORIES OF NORWAV US

CGSRTE 24-K0V-87 Sir Magnetic TS25B Rent ̂  GLOLfiB
SaspLe 14 Injection 1 Group 1 Rass 1B3.1485
Text^HELL E/6-E, 4BBBB, SflTURRTED TRRCTIOK

Systew SRT1

Hor«:

19 = 18 23=8B E6=56 38=46 34=3B 3B=2B 4 M B 46=88 43=58



GEOLABUNOR
GEOCHtMlCAi LABORATORIES OF NORWAY A/S

EXAMPLE OF PEAK IDENTIFICATION FOR DEMETHYLATED TRITERPANES

2B.

E3=

B49
M/Z 177
Demethylated triterpanes

3B=4B 34=38 38^28 42-16 4B=BB 43=58



GEOLABUNOR
GEOCHf MICAt LABORATORIES OF NOHWAV A/5

CGSRTB 24-N0M-87 Sir Magnetic TS258 Rent;GCOLRB
Sample IB Injection 1 Group 1 ftass 177.1642
Text=WELL 2/6-2, 42BBfi, 5RTURRTED FRRCTIOH

System SRT1

Hor»n: 123

19=18 23=08 26^58 38=48 34=38 36=28 42=18
CBSHTB 24-NOV-B7 Slr=flagnEtLC TS258 ficnt=GEOLRB
Sample 11 Injection 1 Group 1 Rass 177.iB42
Text^ELL 2/B-2, 43B8N, SRTURRTED FRRCTIOH

48=88 43=58
SysterSRTl

Horn = 168b

19=18 23=BB 2B=58 36=48 34=38 38=28 42=18 4B=B8 49=58



GEQLABKNOR
GEOCHEMICAl lABOHAlORiES & NORWAY A?S

CGSRT6 24-K0H7 Sir hagnettc TS25B Rent GEOLfiB
SanpLe IE Injection 1 Group 1 flass 177.1642
Text=HLLL 2/6-2, 443Bfi, SRTURRTEO FRRCTIOH

18L Horn- 8B5

28.

19=18 23:BB 26^50 38=48 34^38 38 = 28 4 2 I B
CGSfiTB E4-HOV-B7 SLnfiagnetLc TS258 flcnt^OEDLRB
SaspLe 13 I n j e c t i o n 1 Group 1 Fiass 177.1642
Iext=!JELL 2 /G-2 , 452BH, SBTURBTED FRRCTIOH

46=86 49=58
S y s t e m SRT1

Hor« = 481

13=18 23=88 26=58 38=48 34=38 38=28 42=18 46=88 4S=58



GEOLABBSNOR.
GEOCHEMICAt LABORATORIES Of NORWAY A . i

CGSRT6 E4-NOM-8? Sir f.agnettc TS256 Rent ̂ GEOLRB
SampLe 14 injecUon 1 Group 1 fiass 177.1642
Text:HELL 2/B-2, 4BBBR, SRTURHTED FRRCTIDN

Systen-SBTl

Horn: 46B

48 J

19=18 3B-4B 34 38-28 42^18 49 5B



GEOLABSENOR
GEOCHtMi;.,. LABORATORIES Of NORWM AS

EXAMPLE OF PEAK IDENTIFICATION FOR TRITERPANES

26.

B

D

How 27 IB
M/Z 191
T r i t e r p a n e s

13=1B E3= 36=46 3B=EB 4 M B 46 = BB 49=56



GEOLABBENOR
GÉOCHEMICAl LABORATORIES Of NORWAY A/S

CGSRTG 24-NOH? Str RagnetLC TS258 RcntGEOLRB
SanpLe IB InjectLon 1 Group 1 Rass 191.1B8B
TextCLL 2/G-E, 42BBH, SRTURRTED FRRCTION

System SRT1

31?

IS=1B
CGSRTG 24-NOH? SirKagnetic TS25B
Sanple 11 Injection 1 Group 1 fiass 191.
TexMiELL 2/6-2, 43BBP1, SRTURRTEO FRRCTIDH

ÎB
ficnt^GEOLRB

4B=BB 43^56
System:SRT1

3893



GEOLABSINOR
GEOCHtMtCAl LABORATORIES Of NORWAY A.-S

CGSRTE 24-KDV-B7 SLrfcgnetLc TS258
Sa*ple IE Inject ion 1 Group 1 Class 191,
Text-HELL 2/B-H, 443BR, SHTURRTED FRfiCTIOH

Rent ̂  GEOLRB SysterSRTl

Korn; E311

13 = 18 23 = 88 E6-5B 38=48 34=38 36 = 28 4 M B
CGSHTB 2 4 - N 0 H 7 SLr-Ragnetlc TS250 Rcnt=GEOLRB
S3RDLE 13 In ject ion 1 Group 1 Fiass 191.1888
Text-HELL 2 / 6 - 2 , 452BF1, SRTURRTED FRRCTION

1BL

B8

4B=8B 49=58
SusterSRTl

Horn-- S28

19=18 23=88 26=58 3B=4B 34=38 38=28 42=18. 48=88 49=58



GEOLABKNOR
GEOCHEMICAl LABORATORIES OF NORWAY A/S

CGSRT8 2 4 - N 0 H 7 Sir Magnetic TS258
SanpLe 14 Inject ion 1 Group i fiass 191
Text-HELL 2 /6 -2 , 4BBBR, SRIURRTED FRRCTIOH

ficnt GEOLflB SystemSflTl

IBB,

40.

26.

Norn: 1142

19=18 23= 3B=4B 34 ̂  38 38^28 42-4B 46 = 6B 49'5B



GEOLABSLNOR
GEOCHtMICAL LABORATORIES Of NOBWM AS

EXAMPLE OF IDENTIFICATION FOR METHYLATED TRITERPANES

BB.

28.

Nor« = 5B1
M/Z 205
Methylated triterpanes

13=18 23=88 26^58 38=48 34=38 38=28 42-1G 40=86 43=58



GEOLABPNOR
GEOCHfMICAL LABORAKIRISS & NOOWAY AS

CGSRT6 24-NDV-B7 Sir Magnetic TS258 ficnt•GEOLfiB
Sanple 18 Injection 1 Group 1 fiass P85.195B
Text m i . E/B-E, 4PBBR, SBTURRTEO FRRCTION

SystefiSRTl

Horn1 13B

19=18 £3 = BB HB:58 3B=4B 34^30 3 8 ^ 8 4 M B
CBSHTB E4-NDU-e7 Sir Magnetic TS25B Rcnt̂ GEOLRB
Sample 11 Inject ion 1 Group 1 Flass 2B5.195B
Text--ELL 2/B-E, 438BR, SRTURRTED FRRCT1ON

49^58
SusterSRTl

88.

E B .

Horw; BB4

E3=8B 34 3B 4B-'8B 49^58



GEOLABBINOR
6E0CHEMICAL LABORATORIES Of NORWA» * S

CGSRTB 24-N0V-B7 SLFMagnetic TSE5B ftcnt GEOLflB
SanpLe 12 In ject ion 1 Group 1 fiass 2B5.1S5B
Text^ELL 2 / 6 - 2 , 443BH, SRTURRTED FRflCTION

System SflTl

IBB. Norn: 4B9

2 B .

19--1B H3=88 2B^5B 3B^4B 34 3B 3 M 4 M B
CGSRTB E4-HOV-B7 Sir Magnetic TS250 flcnt^GEOLBB
SanpLe 13 Injection 1 Group 1 Rass 2B5.195B
Text=HELL 2/B-2, 4528H, 5RTURRTE0 FRflCTIOH

B 43^56
Suste«-SRT1

IBB,

48.

28.

Norm: 234

19=1B 23=1 34=3B 38 26 49^58



GEOLABSBNOR
GEOCHEMiCAl USBOBA1ORIES Of NOHWAI A'$

CGSfiTB 24-HOH? SLrfegnetic TS258 Rent GEOLRB
Sanple 14 Injectton 1 Group 1 Hass 2B5.195B
Text=HELL 2/B-E, 4BBBR, SflTURBTED FRRCTIOH

Systen SRT1

Horn: 241



GEOLABBNOR
GEOCWMICAl LABORATORIES Of NOWAY AS

EXAMPLE OF PEAK IDENTIFICATION FOR C27 TRITERPANES

Nor»= 17?
M/Z 370
C27 Triterpanes

1S=1B 23=68 26^58 38=46 34^36 38 •• EB 4 2 - 1 8 4G^



GEOLABUNOR
GEOCHEMICM LABORATORIES Of NORWA» A/S

CGSRTB 24-NOV-87 Sir Magnetic TS258 Rcnt=GEOLRB
Sa«ple IB Inject ion 1 Group 1 Rass 37B.3E88
Text-HELL E/B-S, 42BBR, SRTURfiTED FRRCTIOH

Syste» SflTl

Norin:

1S--1B 23=88 HB 5̂B 3fl = 4B 34^38
CGSHTB E4-H0V-87 Sir Magnetic TSE5B flcnt = EOLHB
SanpLe 11 In jec t ion 1 Group 1 flass 37B.3BBB
Text^ELL E/B-E, 4388R, SRTURfiTED FRflCTION

System SRT1

139

19=18 23 43^56



GEOLABKNOR
GEOCHEMiCAt LABOBA1OBIB Of NORWAY X'S

CGSfiTB 24-N0V-6? SLrf lagnettc TS258 Rent:CEOLRB
SaspLe 12 In jec t ion 1 Group 1 fiass 37B.3BB8
lext^UELL 2 /6-2 , 443Bfi, SRTURfiTED FRflCTION

System SflTl

HOPPT 91

19 = 1B 23:BB 26^58 30=.48 34^30 38 = 28 42 = IB
CGSRT6 24-HOV-B? S l r ^ a g n e t l c TS25B ficnt^GEOLRB
Sa'RpLe 13 In jec t ion 1 Group 1 Flass 376.3GB8
k x t ^ E L L 2/G-2, 45HBR, SfiTURRTED FRfiCTION

8 43:56
SysterSBTl

Horpi:

19=16 23=08 2B=56 3B=48 34=38 3B=28 42=16 4B=8B 49=56



GEOCHfMICAl LABORATORIES Of NORWAY A.'S

CGSRTB Ef4-NOM-B7 S i r f i a g n e t l c TS258 Rent GEDLRB
SaPipLe 14 I n j ec t i on 1 Group 1 fiass 37B.3BB8
Text:WELL 2/B-E, 4BBBR, SRTURRTED FRfiCTIOH

System SRT1

Norn ; 11

34^36 3B=HB 42=IB 4B=BB 4S=5B



GEOLABKNOR
G E O C H U M C A I LABORATORIES 0^ NORWAY AS

EXAMPLE OF PEAK IDENTIFICATION FOR C28 TRITERPANES

IBB

B B .

B B .

4 B .

2 B .

c

A E

N o r m : 1 1 7
M/Z 384
C28 Triterpan

MB E3: 3B=4B 34^38 3B=EB 4 M B 4B^B6 43^56



GEOLABMSNOR
GEOCHtMICÅi USORAlbwES Of NOflvVA» A S

CGSRTG 24-HOU-B? Sir Magnetic TS258 Rent GEOLflB
SawpLe II InjectLon 1 Group 1 Rass 384.375?
Text=«ELL 2/6-2, 428BM, SRTURBTEO FRRCTIOH

Syste« SflTl

13=18 H3:08 HB:5B 38-4B 34^38 38-26 4 M B
CGSHT6 24-HOV-B? Sir Magnetic TS258 ficnt^GEOLRB
SanpLe 11 Injection 1 Group! Fiass 384.3757
Text^UELL 2/6-2, 43BBR, SflTURflTED FRRCTIOH

System=SHT1

1BBL

BB.

4B.

2B.

Horn; B7

19=IB 23=86 2B--5B 3B4B 34-31 3B=2B 42^16 48^



GEOLABSINOR
GEOCWMICAL LABORATORIES Of NOHWAV A.S

CGSRTB E4-HOV-B7 SLr=RagnctLC TS25B Rent GEOLfiB
SampLe 12 Injection 1 Group 1 Rass 384.3757
Text^ELL 2/6-2, 4438FI, SRTURRTED FRRCTION

Syste« SflTl

IBB.

26.

Nonr 137

18 = 18 23 = 88 28^58 38=48 34 36 38=28 42 = 18
CGSHTB 24-N0V-B7 Sir = PlagnetLC T525B Rent = GEOLRB
SaspLe 13 Injection 1 Group 1 Fiass 3B4.3757
Text=HELL 2/8-2, 452BP1, SRTURRTED FRRCTION

4B=B8 43=58
Systefi:SRTl

188.

80.

SB.

28.

Norm: 58

13=18 23=B8 26=58 3B=48 34=36 38=28 42=18 4B=88 49=58



OEOLABEBNOR
GEOCHtMICAt LABORATORIES Of NORWAY A'S

CGSflTB 24-NOH? Sir TiagnetLC TS258 R e n t - K M
SanpLe 14 Injection 1 Group 1 Ras5 384.375?
Text=HELL 2/6-2, 4666PI, SBTURflTED FRRCTIOH

66.

20.

System SRT1

Horw • 4?

19=1B 26^58 34 = 38 38 = 2B 4 M B 4B=BB 43 5B



GEOLABSBNOR
GEOCHMCAl LABORAlORItS M NOBWAv AS

EXAMPLE OF PEAK IDENTIFICATION FOR C29 TRITERPANES

Horn: «3
M/Z 398
C29 Triterpanes

43^58



GEOLABIENOR
GE0CH6M1CAI LABORATORIES OF N(*W«» VS

CGSfiTE 24-K0V-87 SLr=RagnetLc TS258 ficnt GEDLRE
Saapte IB Injection 1 Group 1 «ass 398.3914
Text=HELL 2/6-2, 428BFi, SRTURRTED FRHCTION

System SflTl

IBB.

2B.

Nor«:

13 = 18 23 = 88 26^56 3B=48 34^38 3B = 2B 4 M B
CGSRTB 24-N0V-B7 Sir Magnetic TS25B ficnt^GLO
Sample 11 Injection 1 Group 1 Rass 398.3914
Text:WELL 2/6-2, 43BBP1, SRTURRTED FRHCTION

B 4S:5B
SystemSRT1

IBB.

SB.

4 B .

2B.

Korn= 258

19=18 23^88 2B-58 38^48 34 ̂  38 38=26 42 = 18 49=5B



£EOLAB|!NOR
SEOCHEMICAl LABORATORIES » NORWAY A'S

CGSflTB 2 4 - N 0 H 7 Sir-fiagnetic TS258 Bent GEOLflB
SawpLe 12 Injection 1 Group"1 fiass 398.3914
lexMELL 2 /6 -2 , 443BB, SRTURBTED FRHCTIOH

System SflTl

1BL

4B.

28.

Norn: 283

13-18 23 :86 28:58 38=48 34 36
CGSRTB 24-K0V-B7 Sir Magnetic TS258
SaspLe 13 Injection 1 Group 1 fSass 39E
Text=HELL 2 /6 -2 , 1528F1, SflTURHTED FRRCTIDH

38^28 42:IB
Rcnt̂ GEOLRB

4B:08 49^58
SysterSflTl

18L

68.

48.

28.

188

1S=1B 23^88 26:5B 3B=4B 34^38 3B EB 42=IB 46^88 49^58



GEOLABBNOR
GEOCHfMICAl LABORMORIES Of NORftAV AS

CGSfiTB 24-N0V-B7 Sir Magnetic IS258 Rent GEOLfiB
SanpLe 14 Injection 1 Group 1 Piass 39B.3914
Iext:«ELL 2/G-E, 46BBR, SRTURBTEO FRRCTinN

Systen SRT1

4B.

EB.

Nor«: 104

13=1B 34^36 38--E6 4 M B 4B-B8 49--5B



GEOLABBINOR
GEOCHtMfCAl LABORATORIES Of NORWAY A. ^

EXAMPLE OF PEAK IDENTIFICATION FOR C30 TRITERPANES

B98
M/Z A12
C30 Tri terpanes

13=1B E3 = BB 26^58 3B-4B 34^36 38^2B 4 M B 46 = 06 4B--5B



GEOLÅBIBNOR
GEOCHfMICAl LABORATORIES Of NOKWAY A.S

CGSRTG 24-NOV-B? Sir flacr^L^ T3232 Rcnt-uLOlfiB
Sawple 16 Injection 1 Group 1 fiass < 12,4BSS
Text̂ felELL 2/6-2, 42BBH, SRTURRTED FRRCTION

System -SfiT1

1BL

HB.

Norm =

13=18 H3:ØB 2B:56 3B=4B 34^36 36^20 42=18
CGSBT6 24-N0V-87 SLr^agnetlc TS25B Rcnt=GEOLflB
Saapte 11 Injection 1 Group 1 flass 412.4BB9
Text:HELL 2/6-2, 43BBR, SRTURRTED FRRCTIOH

iee_

B B .

48.

2B.

46=88 43=58
SusteirSRTl

Norm = 313

19=18 23=88 26=58 38=4B 34=3B 38=28 42=16 46=88 43=58



GEOLABKNOR
GEOCHtMICAt LABORATORIES Of NOHWÅv A.S

CGSRT6 B4-N0U-87 SLrMagnetic TS25B Rent GEOLRB
Sanple 12 Injection 1 Group 1 flass 412.48B3
Text=WELL 2/B-E, 4438R, 5RTURRTED FRRCTION

Systew SRT1

IBB.

2B.

Nor«: 213

13 = 1B H3-8B EB^SB 3B=4B 34 3B 38^28 4 M B
CGSRTB 24-KOV-B? Sir-fiagnetic TS256 Rent=GEOLRB
Sample 13 Injection 1 Group 1 Rass 41E.4BBS
lExt=WELL 2/8-2, 4528R, SRTURflTED FRRCTIOH

B 43^58
Susten-SHTl

1BL

8B.

4B.

EB.

SB

19=16 E3=BB - 2B-5B ' 38-48 34^3B 38^20 4B--8B



GEOLABSBNOR
GEOCHEMICAL LABORATORIES OF NOSW«V A.'S

CGSBTB 24-N0V-B7 Sirfiagnetic TSH5B Rent GEDLHB
Sanple 14 Injection 1 Group 1 fiass 412.40B9
Text=UELL 2/6-2, 4BBBR, SHTURflTED FRRCTION

IBBL

28.

System SRT1

Norn: 116

H3: 30^46 34 36 38^26 4E = 18 46:08



GEOLABSBNOR
GlOCHEMICAl LABORATORIES Of NORWAY AS

EXAMPLE OF PEAK IDENTIFICATION FOR C31 TRITERPANES

IBB.

28.

Hor*; 649
M/Z 426
C31 Triterpanes

13 = 18 23^88 26^58 3B:4B 34-36 38^28 4 M B 46 = 86 49^58



GEOLABKNOR
GidCHfMICAl LABORATORIES Of NOW!»» AS

CGSRTB 24-NOV-B? Sir fiagnetic TS25B Rent GEOLfiB
SawpLe IB Injection 1 Group 1 flass 42G.422G
Text=HELL 2 /6 -2 , 42BBR, SfllURflTED FRfiCTION

SysterSRTl

186. 18

BB.

4 B .

28.

18=IB 23 = 08 2B=5B 3B^40 34-36 38^28 4 M B
CGSBTB 2 H D H 7 Sir Magnetic TS25B Bcnt=GEOLRB
SanpLe 11 Injection 1 Group 1 flass 4EG.42HB
Text--UELL 2 /6 -2 , 438BF1, SRTURflTED FRRCTIOH

B 43^50
SysterSRTl

1BL

4B.

2 B .

Horr 211

19=18 23 -- 8B 2B^5B 3B=4B 34^36 3B-2B 42 = 16 43 = 50



GEOLABKNOR
GEOCHMCAl LABORATORIES Of N0BWÅ» A'S

CGSRT6 24-N0V-87 Sir :RagnetLc TS25B RcntGEOLRB
Sanple 12 In jec t ion 1 Group 1 fiass 42B-4HHB
Text-IIELL 2 /6 -2 , 443BFI, SflTURRTED FRRCTIDN

5yste« SflTl

IBB,

28.

139

19=1B 23:06 26^58 3B-.4B 34^38 38^28 42^18
CGSRT6 24-K0V-B7 S L r ^ a g n e t l c TS258 flcnt^OEOLRB
Sample 13 In jec t ion 1 Group 1 Bass 42E.4226
Text:HELL 2 / 6 - 2 , 4528P1, SRTURflTEO FRRCTION

46̂
System SflTl

180.

4E.

28.

Bl

19=18 23=88 28=58 38=4B 34=38 38=28 42=18 4B=B8 48=58



GEOLABHSNOR
GEOCMEMICAl UBORAIOBItS oi- NORWAY AS

CGSRTB 24-NOV-B? S m fiagnetLC TS256 ficnt GEOLfiB
Sample 14 Injection 1 Group 1 fiass 42B.4226
Text:KELL 2/6-2, 4BBBfi, SRTURRTED FRRCTIOH

2B J
\

Nor« :

26^56 38^48 34^38 30^28 42^18 4B^B6 43^56



GEOLABSBNOR
GEOCHt-MICAi LABOKATQRIES 0* NORWA* ft'S

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

£BJ

Horr 1746
M/Z 149
5-alfa and 5-beta
Steranes

!8:-2B £2=88 25=48 28^28 33-'88 3B= 44 = 80 47^48



GEOLABBENOR
GEOCWMICAl LABORATORIES 6> NOPWAV i i

CGSRTG 24-N0V-87 Sir fiagnettc T5256 Rent GEOLflB
SaapLe 18 Injection 1 Group 1 Rass 143.1328
Text-HELL 2/6-2, 4288H, SHIURflTED FRHCTION

IBB.

46.

Syste» SfiTl

414

CGSBTB 24-H0V-B7 Sir Magnetic TS258 RcnbGEOLRB
Sample 11 In jec t ion 1 Group 1 Rass 149.1328
Text=HELL 2 /6-2 , 4388R, SRTORflTED FRRCT1OH

188.

40.

•28.

44:B8 47 :

SusteerSRTl

1389

18^28 22=88 25:48 29^28 3B = 48 48^28 4748



GEOLABSSNOR
GEOCHfMH.iL LABORATORIES Of NOHWAv US

CGSRTB 24-N0H7 Sir Magnetic TS25B Rent GEOLflB
Sample 12 Injection 1 Group 1 flass 149.132B
Text'HELL H/6-2. 443BH, SRTURRTEO FRRCTION

Systen-SRTl

iee_ Norm: 817

BB.

HB.

18-28 22 = 88 25 = 46 23 = 26 33 = 08 3B=48
CfiSRTB 24-K0U-E7 Slr^.aonetLc TS25B Rcnt^GEOLRB
Sample 13 In jec t ion 1 Group" 1 fiass 143.1328
Text^ELL 2/B :2. 452BR, SflTUSRTED FRRCTION

SysterSRTl

ieeno Horw: H5B

48.

28.

ty «uu

18-20 25=46 29 - 2B 33 -• 44^88 47^



GEOLABHSNOR
GEOCHFMICAL LABORATORIES OF NOHWAV A.'S

CGSRT6 P4-NOV-B7 S i r f i d y i i e t i c ISE5B Rent BEOLflB
Sapspte 14 In jec t i on 1 Group 1 Fiass 14S.13EB
Text-UELL 2/6-E, 4B6Bfi, SRTURBTED FRRCTION

System SRI!

Horn : BG1

4B.

2B.

18-2B E2=BB 25=48 29•20 33=B8 3B=4B 46^28 44^80 47^40



GEOLABHSNOR
GEOCHFMtCAi lABOBATORiES Of NORWAY A.S

EXAMPLE OF PEAK IDENTIFICATION FOR REARRANGED STERANES

1BL

28.

V

H5B
M/Z 189
Rearranged steranes

18 = 28 E2;B8 25"-48 33--8B 3B=



GEOLABUNOR
GEOCHfMICAL IABORATORÆS Of NORWAY \$

CGSRTB 24-H0V-87 Sir Magnetic TS25B Rent:GEOLRB
SaRpLe IB In ject ion 1 Group 1 fiass 189.1B43
Text=HELL 2 / 6 - 2 , 42BBfi, SRTURRTEO FRRCTION

Syste* SHT1

Norifi: 2B9

18^28 22=88 25^48 2 9 ^ 8 33^88 36-48 48^26 44^88 47^48
COSHTG 24-HOV-B? Sir Magnetic TS25B Rcnt^GEOLflB SystemSflTl
Sample 11 In ject ion 1 Group 1 Rass 189.1B43
TExt=MELL 2 / 6 - 2 , 43BBR, SRTORRTED FRRCTION

1BBL

BBJ

4BJ

26 J

Norn-- 112B

22^BB 25 = 48 29=28 33 - 88 36 = 46 48 = 28 44 = B8 47 =



GEOLABBNOR
GEOCHtMiOAL LABORATORI£S 0* NORWAY A'S

CGSRT6 24-K0V-B7 Sir RagnetLC TS258 ftcnt GEOLRB
SanpLe 12 Injection 1 Group 1 fiass 183.1643
Text=HELL 2/6-2, 443BR, SRTURRTED FRRCTION

Sqstes SRT1

1B&,

BB.

2 B .

Norn : 533

18^28 22:8B 25=4B 2S = 2B 33 = BB 36=48 46^28 44:00 g
CGSHT6 24-H0lJ-87 SLnfiagnetLc TS258 Rcnt̂ GEOLRB SystemSflTl
SapipLe 13 In j ec t i on 1 Group 1 Fiass 1B3.1B43
Text:HELL E / B - 2 , 452811, SflTURflTED FRRCTION

Horm; 334

18=28 22=08 25=46 29=26 33=88 36=40 48=28 44=88 4?=



GEOLABUNOR
GEOCHtMMl LABORATORIES Of NOPWAv t j

CGSflTB 24-HOV-87 Sir Magnetic TS256 Rent GEOLRB
Sa«pLe 14 Injection 1 Group 1 P.ass 18S.1643
Text=HELL 2/6-2, 4BBBR, 5RTURRTED FRRCTION

46 J

26 J

Systen-SflTi

Hor«: 375

22:86 25:48 33^88 36=48 48=20 44=08 47=48



GEOLABKNOR
GiOCHfMICM LABORATORISS 01 NORM» A S

EXAMPLE OF PEAK IDENTIFICATION FOR REARRANGED STERANES

ee.

åfl'28 E£:B8 25=4B 23^28 33=

15B9
M/Z 259
Rearranged steranes

48^28 47^48



GEOLABKNOR
GEOCHFMICAl LABOFWlORItS 0» NOPWM i i

CGSRTB P4-K0M-8? Sir-RagnetLc TS258 Rent GEOLRB
Sample IB Injection 1 Group 1 flass 25S.2427
Text=HELL 2/6-2, 428BB, SRTURRTED FRRCTION

Systec, SRTI

18L

86 J

Hor«; 115

4BJ

18^28 22^BB 25=4B 23^26 33-BB 3B-4B 46^26 44^86 47^46
CGSRTB 2 H 0 V - 8 7 S i r Magnet ic TS256 flcnt^GEOLRB Sustem-SRTl
Sample 11 I n j e c t i o n 1 Group 1 flass 25S.2427
Text:HELL 2 / 6 - 2 , 43BBJ1, SflTURRTED FRRCTIOH

IBB.

88 J

48 J

28 J

Horn : 1879

22=86 25=48 29=28 4B;2B 44-:B0 47 =



GEOLABUNOR
GEOCHtMiCAL LABORATORIES <»• NOPWAI US

CGSRTB E4-NOV-B? Sir Magnetic T3258 Rent GEOLHB
Sample 12 Injection 1 Group 1 Fiass 25S.P427
Text=HELL 2/6-2, 443BR, SRTURfiTED FRRCTION

Systes SfiTl

IBB. Nor«: 437

4B.

28.

1B=2B E2=88 25=4B 23^28 33^08 3B=4B
CGSRTB 24-NDV-8? Sir Magnetic T525B Rcnt = GEOLRB
SapipLe 13 In ject ion 1 Group 1 fiass 253.242?
Text:HELL 2 /G-2 , 452BP1, SflTURRTED FRRCTIOH

44=08 47^
SystemSfiTl

4B.

26.

Horn: 352

22=88 25=48 28=26 33=80 3B=4B 48-28 44=88 47=



GEOLABSNOR
GtOCHHUItA, lABOBAlOHitSOf NWWAV AS

CGSflTB 24-M0M-B7 Sir Magnetic TS258 ficnt GEOLflB
Sa«pLe 14 In jec t i on 1 Group 1 fiass 25S.?42?
Text-UELL 2 /6 -2 , 46BBR, SRTURRTED FRRCT1ON

SystemSfl l l

Horin; 358



GEOIÅBUNOR
GEOCHtMICU LABORATORIES O> N ( W W « J.S

EXAMPLE OF PEAK IDENTIFICATION FOR STERANES

1BBL

28.

Norn: 26G1
M/Z 217
Steranes

1-B-2B 22=88 25=48 2S=2B 33=B8 3B=48



GEOLABBBNOR
GEOCHSMICAl USORATORKS Of NOfiWA. AS

CGSRTB 24-KOV-B7 SLr'-fiagnetlc TSP56 ficnt GEOLRB
Sample IB injectLon 1 Group 1 flass 217.195G
Text=«ELL 2 / 6 : 2 , 42BBB, 5RTURRTED FRRCT10N

Syster, Sflll

NOPW : 227

18=2e 22=66 25=48 23=28 33=88 36=46 48=28 44=88 47=48
CGSRT6 24-H0V-B7 S t r f i a g n e t i c TS256 Rcnt = GEDLRB BysterSRT1
SaspLe 11 In jec t ion 1 Group 1 flass 217.1S5G
Text=«ELL 2/B-2, 4308Fi3 SRTURRTED FRRCTION

188.

eeJ

Horn = 1BB4

48.

E B .

d

16-28 &••%$ S5=4B 29-28 33 ̂  BB 3E = 4B 48^28 44^88 47^48



GEOLABKNOR
GEOCtttMICAl LABORATORIES OF N W W M A'S

CG5RTB 2 4 - N 0 H 7 Sir flagnetic TS258 Rent GEOLfiB
SaptpLe 12 Inject ion 1 Group 1 fiass 217.1S5B
Text=UELL 2 / 6 - 2 , 4438Fi, SHTURRTED FRRCTION

1BB_

2 8 .

System SRT1

Korn: Bie

1B^2B 22=BB 25=4B 29^28 33^88 36^48 4
CBSRTG 24-H0y-B7 Sir Magnetic TS25B Bcnt̂ BEOLRB
SanpLe 13 Inject ion 1 Group 1 fiass 217.1S5B
Text^ELL 2 / 6 - 2 , 452BP1, SfiTURRTED FRRCTIDH

44=BB 47^48
SusterSflTl

Norn: 5BB

22^BB 25=46 29=28 33=88 3B=4B 48=28 44=88 47=48



GEOLABSNOR
lABORAlORIES Of N O W » *

CGSRTB 24-K0V-B7 Si r Magnetic T5256 Rent GEDLflB
Sawple 14 In j ec t i on 1 Group 1 fiass 217. 1S5G
TexMIELL E/B-2, 4BGBn, 5RTURRTED FRRCTIOH

1BL

BB.

H e .

Systen-SfiTI

554

25-- 36^48 48 28 44^



GEOLABSBNOR
GtOCHMCAl LABORATORIES 0 ' NOHWH» I S

E X A M P L E O F P E A K I D E N T I F I C A T I O N FOPx 1 4 B E T A ( H ) , 1 7 B E T A ( H ) S T E R A N E S

IBB,

H e .

Norn;
M/Z 218
U b e t a ( H ) , 17 b e t a ( H )
S t e r a n e s

• 1 8 * 8 22 :B8 25^48 23-26 33 = 86 36^48 46-2B 44^



GEOLABIBNOR
GEOCHEMtCAl LARGRÅTOffif S" Cff NOHWAY A.S

CGSRTB E4-H0V-B7 Sir fiagneUc TSP5B Rent GEOLRB
SafipLe IB In jec t ion 1 Group 1 ftass 218.2634
TexHELL E/B-E, 4HBBR, SRTURflTED FRRCTION

System SflTl

Hor« : 251

18^28 E2:BB 25=48 . 23^2B 33^88 38=48 46=28
CGSRTB 24-N0V-87 Sir Magnetic TS25B Rcnt = GEOLRB
SawpLe 11 Injection 1 Group 1 Rass 21B.2B34
Text'• HELL E/B-S, 43BBB, SRTURRTED FRRCTION

IBB.

46 J

28 j

44=8B 47-46
Syster. =

B17

y

IB EB JJ-BB 25^48 29-2B 33=BB 3B^46 4B;2B 44 = t 47:



GEOLABSSNOR
GEOCHfMICAl LARORAlORIfSOF M i W M v A.S

CGSRTB 24-NDM-B? Sir fagnetic TS25B Rent GEDLflB
Saaple IE Injection i Group 1 Rass 218.2834
Text^ELL E/B-2, 443811, SRTURRTED FRRCTION

Systen SflTl

1BL

4B.

28.

Norn: B7B

18^28 22:8B 25^46 29 -2B 33•88 36^48 48^28
C6SRTB ' 24-N0V-B7 SLr--RagnetLc TS25B flcnt=GEOLRB
Sample 13 Injection 1 Group 1 flass 218.2034
Text=HELL 2/8-2, 4528R, SRTURfiTED FRRCTIOH

System:SRT1

416

25^46 23^28 33^ 44--BB



GEOLABSBNOR
GEOCHfMICAt LABORATORIES Of NORWav AS-

CGSRTB 24-N0V-87 SLr-RagnetLc TS25B ficnt GEOLRB
Sanple 14 Injection 1 Group 1 Fiass 218.2B34
7ext=MELL 2/B-E, 46B6fi, 5RTURRTED FRRCTION

IBB.

28 J

System SflTl

Horn: 4B5

H2;Bfi 254B 23^28 33--8B 48^26 44-60 47=48



GEOLABKNOR
GEOCHHUICA1 lABOBAlOflltS Of NOPWAt AS

EXAMPLE OF PEAK IDENTIFICATION FOR C27 STERANES

How 1643
M/Z 372
C27 Ster anes

IB=-2B 22^88 25 = 4B 23 = 28 33:BB 36= 44^88 M-



GEOLABUNOR
GEOCHtMICAt LABORATORIES Of NOPWA* AS

CGSRTB 24-N0V-B7 StrRagnetLC TS25B flcntGEOLRB
SanpLe 18 Inject ion 1 Group 1 Fiass 372.375G
Text:HELL 2 /B-2 , 42BBH, SRTURRTED FRRCTIDH

System SRI1

1BL

E B .

95

ie^2B E2--88 25--4B 28^26 33^BB 3B = 4B 4
CGSRT6 24-HOV-B? SLr-Ragnetlc TS25B Rcnt=GEOLRB
Sapiple 11 In ject ion 1 Group 1 fiass 372.375G
Text^HELL E/B-E, 13BBR, SRTURRTED FRRCTIOH

44=86 47:
System:SRT1

25=48 29=26 33=88 3G= 4B=2B 44= 47 = 46



GEOLABIENOR
GEOCHEMlCAi LABORATORIES, Of NORWAY fcS

CGSRTB B4-K0V-8? Sir Magnetic TS25B Rent GEOLfiB
Sample 12 In jec t ion 1 Group 1 Bass 372.375E
lext-UELL 2/B-2, 443BR, SRTURRTED FRHCT1ON

SystemSRT1

Hor« : 355

16=28 HP=BB 25=46 29^28 33^BB 36^46 46^28
CGSRTB E4-HOV-B7 Sir Magnetic TS25E Rcnt̂ GEOLRB
SanpLe 13 In jec t ion 1 Group'1 flass 372.3756
Text:HELL e /6 -2 , 452BR, SBTURBTED FRRCTIOH

10L

B e .

48.

B e .

44 = 88 47=48
Systen :SflTi

289

16:26 22:06 25 = 44 -- B0 47=46



GEOLABBBNOR
GEOCHf-MICAi LABORATORIES Ot- N0f*WAVA,$

CGSRTE H4-H0H7 SLr-fiagnetLC TS25B Bent• BEOLfiB
Saiple H Inject ion 1 Oroup 1 Fiass 372.3756
lext^ELL 2/E-H, 4BBBR, SRTURRTED FRRCTION

System SRT1

186.

BEJ

66 J

48 J

eeJ

Horn •• 28B

IB EB 4B:HB 44^66 47:4B



GEOLAB!É!NOR
GEOCHFMICAL LABORATORIES OF NORWAV A.S

EXAMPLE OF PEAK IDENTIFICATION FOR C28 STERANES

1BL

B e .

Nonr 4B3
M/Z 386
C28 Steranes

M 25=4B 29^28 36^46 46^20 44=BB 47=



GEOLABHSNOR
GtOCHtMlM lABORHORliS Ot NtlHWA» A. S

CGSRTB 24-N0M-B7 S i r fiagnetic TS25B Rent GEOLRB
Sar.plE ie I n j e c t i o n 1 Group 1 T.ass 38E.3913
Text:WELL 2 / 6 - 2 , 4PBBI1, SRTORBTED FRRCTIDN

System SRI 1

\%L Norw •

28 J

1B=H0 H2=BB 25=48 23^28 33^08 3B^46 4 ^ 2 6
CGSfiTB 24-HDV-B7 S l r ^ a g n e t L c TS25B flcnt^GEOLRB
Sapiple 11 In jec t ion 1 Group 1 tess 3BB.3913
TexMiELL 2/B-2, 43BBH, SRTURRTED FRRCTIDH

44^86 4?;
System:SHT1

1BL

2BJ

Horn: 3B2

22=1 25=48 2B--2B 33 = 3B=4B 4B=2B 44=1



GEOLABISNOR
GEOCHFMICAi LABORATORIES 6* NOPW** ftb

CGSRT6 24-NOV-B? Sir Magnetic TSH5B Rent GEDLRB
Saaple IP In jec t i on 1 Group 1 Fiass 38E.3913
Text̂ WELL E/B-E, 443811, SRTURBTED FRRCTIDH

System SRT1

IBB.

2BJ

156

18=26 EP = BB £5 = 4'B 29^20 33=88 35=48 48=28 44 = B8 4?=48
CGSRTB E4-N0V-B7 SLr^iagnet lc TS25B Rent = GEDLflB SusterSRTl
SanpLe 13 In jec t i on 1 Group i Fiass 3B8.3313
Text ••HELL 2 / 6 - 2 , 4528R, SRTURHTED FRRCTION

IBB.

48 J

2iJ

H o r n : 114

18=28 22=B8 25=48 29=28 33=86 3B=4B 48=2B 44=B8 4?= '



GEOLABSBNOR
GEOCHtMICAi LABORATORIES OF NOW»A> ft;

CGSRTB 24-NDy-B7 S i r tagnet Lc TS25B Rent GEDLRB
Sa«pLe 14 In jec t i on 1 Group 1 fiass 38B.3313
Text=MELL 2/B-2, 4G6Gfi, SRTURRTED FRRCTIOH

Systeoi SRT1

10L

2 8 .

Nor« : 121

18:28 E5:4B 23-26 44^68 47 =



GEOLABBBNOR
G E O C H M C A L LABORATORIES Ot NOfiWAv A. 5

EXAMPLE OF PEAK IDENTIFICATION FOR C29 STERANES

IBB,

48.

2B.

Q'S

1136
M/Z 400
C29 Steranes

« = 2 B 22=BB 2S=4B 23^28 33=88 3B=4B 4B=2B 47^48



GEOLABBNOR
GEOCHtMICAl LABORATORIFS Of NOW» v AS

CGSRTB 24-N0V-87 Sir KaqnetLc TS25B Rent GEOLf
SanpLe 16 Inject ion 1 Group 1 Plass 4BB.4BB9
T e x t C L L 2 /B-2 , 42BBfl) SRTURRTED FRRCTIDN

SystBPt-SRTl

1BL

BB.

Norn: G3

25=18-20 £E:B8
CGSRTB 24-KDV-B7 SLrTiagnetlc TS25B flcnt = GEOLflB
Sample 11 Inject ion I Groups Rass 4BB.4BE9
Text:HELL 2 /6 -E , 438BR, SRTORBTED FRRCTION •

Susten

Korn: 455

25^46 23^28 33^ 46^26 4 4 ^ 8 47^46



GEOLABISNOR
GEOCHfMICAL LABORMORIES Of NOWAv f S

CGSRTB P4-N0M-B? Sir Magnetic TS25B Rent OEDLRB
Saaple IP In jec t i on 1 Group 1 Flass 4BB.48C9
Text^ELL 2/B-E, 443BB, SRTURRTED FRRCTION

Syste* SRT1

IBB. Nor« :

26.

?4G

CESRTB 2 4 - N 0 H 7 SLr^BagnetLc TS25B
SanplE 13 In jec t i on 1 Group 1 Rass 4BE
TexMIELL E/B-E, 45E8P1, SRTURRTED FRRCTION

36^48 4
Rcnt-GEDLRB

44^86 47=48
Systen-SRTl

E 8 .

Horn: 171

18^28 25=46 2 9 * 8 • 33 = 48=28 44--BB 4 7 ^ 4 6



GEOLABSBNOR
GEOCHfMllAs. LABORATORIES 01- NfWWA* ft?

CBSRTB B4-NDV-8? Sir fiagnetic TS256 Rent GEQLRB
Sa«pLe 14 Injection 1 Group 1 fiass 4BB.4BB3
Text'HELL 2/6-H, 4B8BR, SRTURRTED FRHCTION

Sy5te«-SflT1

1BL

2E.

Hor« • 139

IB^EB 25=4B 29= 33^88 3B=



GEOLABKNOR
GEOCHtMIUi LABORATORIES OF N0RW>- i.i

EXAMPLE OF PEAK IDENTIFICATION FOR C3O STERAKES

28.

Wow- 458
M/Z 414
C30 Steranes

-*-,'—

2E-B8 25-48 23-2B 33=BB 3B-'4B 4B = 2B



GEOLABSGNOR
GEOCHFMICAl LABORSTORiiS !» NOMWAi «.?

DGSRTB 24-HOV-B7 Sir Magnetic TS25B Rent GEOLRB
Sample IB Inject ion 1 Group 1 fiass 414.422E
lext^llELL 2/G-2, 4EBBR, SflTURBTED FRRCTIOH

SystemSRT1

IBB. Hor«:

BB.

4B.

28.

v^^

18=28 2? :BB- 25-'4B 29^28 33 = 0B 3B=4B 4B-2B
CBSRTB 24-N0V-B7 Sir Magnetic TS25B Rent ^ GEOLRB
Sample 11 In jec t ion 1 Group 1 Hass 414.422B
Text=HELL 2 /B : 2 , 438BR, SflTURRTED FRRCTION

18L

BB.

4B.

2E.

44^86 47^48
Syste«--SRTI

224

22=1 25:48 29=2B 33=1 36=40 4ft=2B



GEOLABSENOR
GEDCWMICAI LABORAIOBIES Of NOSW«i k 5

CGSRTB P4-N0V-B? SirKagnetic TS25B Rent GEOLRB
SawpLe IE Injection 1 Group 1 Rass 414.4226
Iext=HELL 2/6-2, 443BH, SflTURflTED FRRCTION

System SRT1

IBB.

BB.

26.

Norn: 15S

.li'u
' iff Ul. III' ij!
\ V f

\

\%-l% lim 25:4B' H3^2B 33 = 08 3B-48 40^20
CGSRTB 24-H0V-B7 SLr=RagnetLc TS25B Rcnt=GEDLRB
Sanpte 13 Injection 1 Group 1 flass 414.422B
Iext=HELL 2/B:2, 452BW, SRTURRTED FRRCTION

IBBL,

2B.

44=88 47=40
System:SRT1

B5

1 B = 2 B 2 2 = 8 B 2 5 = 4 B 2 S = 2 B 3 3 = B B 3 B = 4 B 4 6 = 2 6 4 4 = B B 4 ? = '



GEOLABSBNOR
GEOCHfMICAL tABORAIOBIES OF N0HW»> A f

CGSRTB 2 4 - N 0 H 7 SLrliagnetic TS25B Rent GEDLRB
SanpLe 14 Inject ion 1 Group 1 fiass 414.4226
Text^HELL 2 / 6 - 2 , 4BBBFS, SBTURRTED FRHCTIOH

IBB.

s e .

4B.

26.

System SRI 1

86

23^28 3B--4B 44-"



GEOLABSBNOR
GEOCHFMCAt tABOBiTORItS Of

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

IBB.

28 J

73
M/Z 123
Bicyclic sesquiterpenoids
and diterpenoids
(Bicyclanes)

^IB 18:56 11=48



GEOLABSBNOR
GEOCHtMlCAt LABORATORY •> N(W#Av A-S

CBSRIB 24-N0V-8? Sir Magnetic TS25B Rent GEOLfiB
SaPipLe IB Injection 1 Group 1 flass 1H3.1174
Text=«ELL 2/B-E, 4EBBR, SRTURRTED FRBCTION

Systefi SfiTl

Kor»: 3243

5^5B 6=48 7^36 B^2B S^ IB 1
CGSRT6 24-NOV-B? Sir-FiagnetLC TS25B flcnt=GEDLBB
Sawple 11 Injection 1 Group 1 Fiass 123.1174
Text•• HELL 2/6-2, 438BH, SRTURRTED FRRCTIOH

11=4B
SusterSRTl

Hora: 7B45

9 = 1 B I B ^ B B 1 6 ^ 5 0 1 1 = 4 B



GEOLABBBNOR
GEOCHfMICAl UB0RA10RIIS Of NCWWAl « S

CG5RTB 24-KDy-B? Sir Magnetic TS256 Rcnt:0EDLRB
SawpLe IE I n j ec t i on 1 Group 1 fiass 123.1174
TexMIELL 2 /6 -2 , 443BP1, SRTURRTED FRRCTION

SystemSRT1

5^58 B:46 * 7 3B B-2B
CGSRTB 24-HDU-B? S i r Magnetic TS25B Rent ̂  GEOLHB
Saciple 13 I n j ec t i on 1 Group 1 Rass 123.1174
Text^ELL 2/G-2, 452BR, SRTURRTED FRRCTIOH

Norw: 9551

18:5B 11
SystemSRT1

Horm: 1157B



GEOLABSSNOR
GEGCHHvHCAl LABORATORY r> OF NttøWA* A.S

CGSRTB P4-HDV-87 SLr^RagnetLc TS25B ftcnt^GEOLRB
SaeipLe 14 In jec t ion 1 Group I fiass 123.1174
Text-NELL 2 / B - E , 4BBBH, SBTURRTED FRRCTIDN

System•SflT1

Horn; 4554



SEOLABBSNOR
GEOCHEMICAl LABORATORY S~O* NOPW«* Ki

EXAMPLE OF PEAK IDENTIFICATION FOR BICYCLANES

Nor»; 31
M/Z 179
Bicvclanes

18^58 11 =40



GEOLABBBNOR
GEOCHfcMICAt LABORiTORliS Of MfiHWfiv 4,5.

CGSRTB B4-K0V-B7 Sir fiagnettc TS25B
SawpLe IB In jec t ion 1 Group 1 Piass 173,
Text^WELL 2 / 6 - 2 , 42BBH, SRTURRTED FRBCTIOH

Rent ̂  GEOLfiB Systes SRT1

IBB,

4B.

BBS

5=58 B=4B ' ?:38 B-2B 9^18 IB I
CGSRTB 24-N0V-B7 Sir Magnet ic TSE5B flcnt=EDLHB
Sample 11 In jec t ion 1 Group 1 Fiass 179.1886
Text'-HELL 2/B-2, 43BBH, SRTURRTED FRRCTIDH

10:56 11 =*
Sys tem SfiTl

2B7B



GEOLABSBNOR
GEOCHtMiLftL LABORATORIES Ctt NORWA" AS

CGSRTG B4-NOV-87 Sir Magnetic TS25B Hcnt-GEOLnC
Sasple IP Injection 1 Group 1 fiass 173.1
Text:HELL 2/6-2, 443BB, SRTURRTED FRRCTIOH

IBB.

4B.

28.

Norn; 35B5

5=5B E=4B 7:36 8^6 B^ IB 1B = I
CGSRTB 24-NOV-B? Slr^agnEtic TS258 flcnt=GEDLRB
SanpLe 13 Injection 1 Group 1 Rass 173.189B
Text•• HELL 2/6-2, 45EBR, SRTURfiTED FRRCTION

B^Se 11=4B
SusterSRTl

4B73

7^38 B- 9=18 18:86 18=58



GEOLABSENOR
GtOCHf-MtGAi tABORATORlES OF NOPWAY AS-

CGSRTB 24-HOM-B7 Sir FiagnetLc T3P5B Rent;GEOLRB
Sample 14 Injection 1 Group 1 fiass 173.1808
7ext=«ELL E/B-E, 46BGM, SRTURRTED FRRCT10H '

SystemSRT1

Horn- 1B4G



GEOLABSBNOR
GEOCWMICAl lABORAIOWES Of NOmt i r AS

EXAMPLE OF PEAK IDENTIFICATION FOR BICYCLANES

C15

26.

BI
M/Z 193
Bicyclanes

B--HB S^ IB 1B--5B



GEOLÅBBSNOR
GEOCHFMICAI LABORATORIES O> WWVIA' AS

CGSRTB 24-N0H7 Sir--Ragnettc TS25B Rent GEOLRB
Saaple IB Injection 1 Group 1 fiass 1S3.195G
Text^WELL 2/6-2, 42B8F1, SRTURRTED FRRCTIDN

SystBR-SRTl

4B.

28.

' 7 3 8 B-28 9^ 16 1B = I
CGSRTB 24-N0V-B7 Sir^RaonetLc TS25B Rent•GEOLRB
SaPipLe I I I n j e c t i o n 1 Group" 1 fiass 1S3.1S5B
Text=HELL 2 /B-2 , 438811, SRTURRTED FRRCTIOH

1BB_

4 B .

2B.

Horn: EGBB

IB 5B 1 | :
System SRT1

Horn: B729

7-36 IB^BB 18^50 I I = 4 B



GEOLABBINOR
GEOCHtMICAl LABORATORIES 01 NORWAY A i

CDSBTB 24-NDH7 S i r fagnet ic TS25B Rcnt-GEOLRB
Sanple 12 In ject ion 1 Group 1 fiass 193.195B
Text=HELL 2/B-2, 443BP1, SRTURRTED FRRCT1OH

SysterSflTl

BB.

2 B .

Horn; 11293

5 ;5B B^48 ' ? 3 B 8^26 9 :1B IB I

CGSflTB 24-K0V-B7 S i r Magnet ic TS25B Rcnt-GEOLRB
SaspLe 13 I n j e c t i o n 1 Group"1 Hass 193.195B
Text•• ELL 2 /6 -2 , 452BR, SRTURRTED FRRCTION

SystemSRT1

IBB 14883



GEOLABSENOR
GCOCHfMIUL LABORSTORItS O( MMW»> \ i

CBSRTE 24-HOy-B? SLr^iagnetLC TS25B Rent BEOLRB
Sanple 14 Inject ion I Croup I fiass 193.195B
T e x i Æ L E/B-H, 4BBBR, SRTURRTED FRRCTION

Systen-SHTl

1BL

4B.

3871

B=4B B-'2B



GEOLABSSNOR
GEOCHEMICAl LABORATORIES Of NORWAY A'S-

EXAMPLE OF PEAK IDENTIFICATION FOR ALKYLBENZENES.

IBB.

SB.

754?

M/Z 106
Alky 1 benzenes

EB-EB 34 *- BB 51 ̂



GEOLABSENOR
GEOCHfMICAl LAiWRMORttS Ot NOBWA» /Os

CGHRO5 1S-NOM-87 Sir Magnetic TS25B Rent ̂  GEDLRB
Sa«ple E Inject ion 1 Group 1 fiass 1BB.B7B3
Text=MELL E/fi-2, 4EBBP1, RROfiRTIC FRRCTIDH

Systen-flROl

1BIL NOPFI : 4B35

48.

2B.

B
5 4 8 11=28 17=88 22=48 28=28 34=BB 33=48

DGRRD5 19-N0H7 SLr^tagnetlc TS25B Rcnt=GEDLRB
Sasple 3 Inject ion 1 Group 1 Flass 1BB.B7B3
Text=ELL 2 /6 -2 , 43BBR, RROFIRTIC FRRCTIOH

5usten=RR01

Horw: 11941

11=28 17=B8 2E=4B 2B=2B 39=40 45=28 51 =



SEOLABBENOR
GEOCHtMICAl LARORA1WIISS » NOBWA» A/S

CBflROS 19-H0M-B7 Sir Magnetic TS25B Rent ̂  GEOLfiB
SanpLe 4 Inject ion 1 Broup i fiass 1BB.B783
Text=«ELL 2/B-E, 443BP1, BROHRTIC FRRCTIOH

Sysien-RRQi

IBB. Nor«: B932

26 J

5--4B 11=EB i?:BB 22=4B 28^26 34=BB 39^40
CGRR05 1 9 - H 0 H 7 SLrliagnetLc TS25B Rcnt=GEDLRB
Sample 5 Inject ion 1 Group 1 Rass 1BB.B7B3
Text=tlELL 2 / 6 - 2 , 452BR, flROflBTIC FRHCTIOH

45^26 51 B̂B
SysteR:BR01

IBB,

2BJ

2175

I1--2B 17=BB 22=46 2B=2B 39^46 45^28 51 = 1



GEOLABIGNOR
GEOCHFMICAL LABORATORIES 6> NORWAY A t

CGRRO5 19-N0V-B7 Sir Magnetic TS25B Rent ̂  GEOLflB
Sanple B In jec t i on 1 Group 1 Kass 1BB.B7B3 •
Text^ELL 2/B-E, 4BBBK, RRORRTIC FRRCTIDH

System;RRD1

Horr 1123



GEOLABÆNOR
GEOCHfMICAl LABORATORIES Of NORWM (C'S

EXAMPL OF PEAK IDENTIFICATION FOR ALKYLBENZENES.

1BL

E B .

B

2555
M/Z 13A
CAAlkylbenzenes

5=48 11:EB I?=BB £E:4B EB=E6 34'- BB 3S=4B 45-2B 51



GEOLABSSNOR
GEOCHMCAl lABGRAJORIES OF NORWAY A/S

CGRRD5 19-NDM-B7 Sir Magnetic TS25B Rent GEOLflB
SanpLe 2 In jec t i on 1 Group 1 .liass 134.1B96
Text^ELL 2 /6-2 , 42BBR, RRQRBTIC FRRCTIDN

Systen-flROl

Horn: 1B3B

5=4B 11;2B i? :88 22=4B 2B^2B 34=88 33=4
CGRR05 1S-N0U-B7 SLr-'FlagnetLc TS258 ficnt^GEOLF
Sanple 3 In jec t ion 1 Group 1 fiass 134.1B9B
Text-HELL 2 /6 -2 , 4380R, flROFiflTIC FRBCTION

45^28 51:BB
System fiRDl

18L

BB.

se .

2 E .

H o r w •• 455B

5=' 11-SB V « EE-4B SB-2B 33 4B 45 = 2B



GEOLABSENOR
GEOCHtMlCAL LABORATORIES OF NORWAY A/S

CGRRD5 19-H0V-87 Sir Magnetic TS258 RcntGEOLRB
Saaple 4 In jec t ion 1 Group i Class 134.1896
lexMELL 2/6-2 , 443BR, BROHflTIC FRBCTION

System fiROl

1BL Nor«: 3533

aej

5=4B 11=2B 1? :BB E2=46 E8=2B 34^86 35=48
CGRR05 19-NDV-B7 SLrf lagnet lc TS25B Rcnt̂ GEOLRB
SaspLe 5 In jec t ion 1 Group! Rass 134.1B9B
TExt=HELL 2/B-2, 452BR, RROnRTIC FRRCTIOH

45^26 51=BB
• SystemRR01

Norn :



GEOLABSBNOR
Gf lKMUWWi IABORM0WSS Of NOKWAV A.S

CGHR05 19-H0M-B7 Sir Magnetic TS25B Bent:GEDLflB
Sa«pLe 6 Inject ion 1 Group 1 flass 134.1036 •
Text=HELL 2/B-2, 4BBBH, BRDfiRTIC FRRCTIDN

System RROl

BB.

48.

II.

BB7

5= 22:48 2B=2B 34=88 39:48 45^28



GEOLABSBNOR
GEOCHFMICAl LABORATORIES Of NORW» AS

EXAPLE OF PEAK IDENTIFICATION FOR METHYL NAPHTHALENES.

28.

. 1B = BB 12--BB 14 ̂

26638
M/Z 142
Methyl naphthalenes

24=8B 2B = BB EB^BB



GEOLABSBNOR
SEQCHlMICAt LABORATORIES 01 t W W a v A.S

CGRR05 I9-K0M-B7 • SLr=RagnetLc TS25B Rcnt^GEOLflB
Sanple 2 Injection. 1 Group i Bass 142.B7B3
Text=HELL 2/6-2, 42BBR, BROHflTIC FRRCTION

IBB,

B8.

28.

SystenRRDl

1724

1B=BB 12=B8 14--BB IB^BB 1B=BB 2B=8B EE-BB
CGBRD5 19-HDV-B7 Sir Magnetic TS25B BcntGEOLflB
Sanple 3 Injection 1 Group 1 flass 142.B7B3

2/6-2, 43BBR, RROBHTIC FRRCTIOH

8B.

Be.

26.

Suste^flROl

177B7

1B--BB 14-- 24^80 2G=



GEOLABSBNOR
GEOCHFMIUAl IABORAIORIES Of NOfWAY AS

CGHR05 19-N0V-B7 Sir Magnetic TS25B Rent GEDLHB
SanpLe 4 Injection 1 Group 1 Mass 142.8783
Text=WELL 2 / B - E , 443BB, RROMRTIC FRflCTION

SystemfiROl

1BB_

e e .

Nor« = 3811?

v_
18=88 12=88 14=88 1B=BB 16=88 28=88 22=88 24=88 26=88 2B=

CGRRQ5 1S-N0V-87 SLr=Piagnetlc TS258 Rcnt=GEDLRB System=HR01
Sample 5 In jec t ion 1 Group 1 fiass 142.8783
Text=ELL 2 / 6 - 2 , 4528F1, RROFIBT1C FRRCTIOH

188.

be.

48.

28.

V)

Horn : 26378

U
18=88 12= 14=88 1B= 18=BB 28=88 22=86 24- 26=88 28=



GEOLABSBNOR
GEOCHf-MIUAt LABORATORIES Of NfWWftv \S

CGRRD5 19-H0V-8? Sir Magnetic TS250 Rent;GEQLRB
SanpLe 6 InjectLon 1 Group 1 fiass 142.B783
Text^ELL 2 /6 -2 , 4BBBR, flROWRTIC FRRCTIOK

1BL

4B.

HB.

B
1B=BB 12=BB 14=88 IB^BB 1B-BB EB=BB 22=

System flROl

422

2B:BB



GEOLABBSNOR
GEOCHtMICAl LABORATORIfS W N0HWÅV k'i

EXAMPLE OF PEAK IDENTIFICATION FOR C2 NAPHTHALENES.

2B.

1,3
1,7 \

2,6
-2.7.

1.6
/

1,4+1,5+2,3
/

1.2

B5534
M/Z 156
C2 Naphthalenes

iB=BB 1 2 : B B 14=BB I 6 - 2B=BB 28=86 HB^BB



GEOLABBSNOR
GEOCHf-MICAi iARGRA1ORIL> 01- NORWAY A/S

CGBR05 19-K0V-B7 S i r Magnetic TS25B ficnt^GEOLRB
Sanple 2 I n j e c t i o n 1 Group 1 Rass 15B.B939
Text:«ELL 2/G-2, 4H8BR, RROHRTIC FRRCTIOH

SystemRR01

1BBL Horw: 734B

26.

B u

18=88 12=88 14=88 16=B8 18=88 28=B8 H2=B8 24=BB
CGRR07 25-NDV-B7 Sir = Fiagnetic TS258 Rent = GEDLRB
Sample IB I n j e c t i o n 1 Group 1 Flass 15B.B339
Text=HELL 2 /B-2 , 438BR, RROflRTIC FRRCTION

2B=B8 2B=(

1BB_

48 J

28.

Horr 14S5

l i=B8 14=B8 1B=BB 1B=B8 28=1 24=8B 2B=BB 2B=i



®EOLABSENOR
GtOCHfMlMt L«eO»»lORIES (it WWWAT ki

CGBR07 2 5 - N 0 H 7 Sir Magnetic T5258 ficnt GLOLBB
Sample 17 In jec t ion 1 Group 1 Bass 15C.8933
Text^HELL 2/B-2, 443BR, RRORRTIC FRRCTION

System flROl

IBB.

68.

Norn: 2B3

4B.

2 B .

:0B 12=88 14:08 18=88 1B=BB 28=BB 2P=B8
CGHRD7 25-N0V-B7 Sir=HagneUc TS25B Rcnt-GEDLRB
SarapLe 18 In jec t ion 1 Group 1 Fiass 15B.BS39
Text--yELL 2 / 6 - 2 , 4528R, RROHRTIC FRRCTIOH

26=88 28=
System=HR01

IBB.

48.

2B

Norm: 138

8
18=8B 12=B8 14=88 1B=BB 16=BB 28 = 88 22=B8 24=BB 2G=8B 26=



GEOLABIENOR
GEOCHtMICAl lAROBATOMS» N O K W A V A J S

CGBRD5 19-N0V-87 Str-RagnetLC TS256 Rent GEOLRB
SanpLe B I n j e c t i o n 1 Group 1 Rass 15B.BS39
Text-HELL 2/G-2, 4B6BR, RROHRTIC FRRCTIDK

1BL

BB.

H e .

^ v k rt

System fiROl

BB?

1B=BB 1B=BB 18=88 24 ••



SEOLABBSNOR
GtOCHMCAl LARQBATORIiS Of N0W»> AS

EXAMPLE OF PEAK IDENTIFICATION FOR C3 NAPHTHALENES.

1BL

BB.

2B.

e
1 B - - B B 1 2 = 8 8 1 4 = B B 1 6 =

449^3
M/Z 170
C3 Naphthalenes

22 = BB 24 ^ BB



GEOLABBSNOR
GfOCHfMCAl IABORA1OHIES OF N O W » ' AS

CGRR05 19-N0V-87 SiriftagnetLc T525B ficnt^GEOLRB
SaspLe 2 Injection 1 Group 1 Rass 17B.1B9B
Text=MELL 2/6-2, 42BBR, fiROflRTIC FRRCTIOH

1BL

Bfi.

4B.

EB.

Syste« BR01

Horw: 18494

CGRRD7 S5-HDV-B7 Sir Magnetic TS25B Rcnt:GEOLRB
SanpLe IB Injection 1 Group'1 Rass 17B.1B9B
Text=WELL S/B-S, 43BBH, RRORRTIC FRRCTION

18L

4B.

j_jj m

1B--BB IE BB EE-

HB-BB
SusteR-RROl

1B43

2B:BB



GEOLABKNOR
GEOCHEMICAL LABORATORIES 01 NOPWAV A E

CGHR07 25-NDU-B? Sir Magnetic TS?5B Rcnt=GEOLBB
SanpLe 17 Injectton 1 Group i fiass 17B.1896
Text=«ELL 2/8-2, 443BH, HRORRTIC FRRCTIOH

løe.

2B.

I

Hor«: EBP

=BB 14=BB 16=0B 2B=BB 22=8B 24=BB 26=1
CGfiRDS 1S-H0V-B7 SirFiagnetLc TS25B ficnt=GEOLRB
SwpLe-5 Inject ion 1 Group 1 Flass 17B.1B96
Text=HELL 2 / 6 - 2 , 4528R, BROHBTIC FRHCTION

System-HRD1

IBB,

SB.

Horfi: 41475

•B
1B=BB 12=1

k

14=08 16=i 1B=8B 2B=8B 22=1 24 = 26=86 28=



GEOLABUNOR
GEOCWMIOAl UBOBAlORItSOF W W W A S

CGHR05 19-K0V-B7 S i r M a g n e t i c TS25B Rcn^GEOLRB
Sanple 6 I n j e c t i o n 1 Group 1 fiass 17B.1B3B ..
Text^HELL E /B-2, 4BBBH, fiRDPlRTIC FRBCTIDH

1BBL

28 J

\) T

System:fiR0I

HOPH= 437E

1B=BB 12=80 14^86 lB^BB IB^BB 2%-W 22^88 24=BB 28:



GEOLABJBNOR
GEOCHFMICAl LABORATORIES W NOPWA» ftf

EXAMPLE OF PEAK IDENTIFICATION FOR PHENANTHRENE AND ANTHRACENE.

[BE,

Be.

Be.

48.

28.

B

•

A

Nor*-- 373B5
M/Z 178

Phenanthrene
Anthracene

EB^BB 3B=BB 32--BB 34 ̂  BB 4B:BB



GEOLABBSNOR

CGBR05 19-N0V-B7 Sir-RagnetLG TS25B Rent GEDLflE
Sa«pLE 2 Injection 1 Group 1 Rass 17B.B783
Text=HELL 2/6-2, 42BBB, flRORRTIC FRRCTIDN

System RR01

IBBL

4B.

2B.

Horn: 5224?

I !

CBRR07 25-H0y-B? SLr-fiagnetlc TS25B ficnt^GEOLRB
SaspLe IB InJEctLon 1 Group i Rass 178.6783
Text:«ELL 2/6-2, 43BBF1, BROFIBTIC FRBCTIDH

38^88
Suste« = flRQl

IBB. Norn: 3839

BB.

4B.

28.

24=08



GEOLABSBNOR
GE0CHW1CAL LABORATORIES Of N O W US

CGRR07 25-N0V-B7 SLrfiagnetLc TS25B Rent GEDLRB
Sanple 17 Injection 1 Group I fiass 17B.B7B3
Text=KLL E/B-2, 443BH, flRDHRTIC FRRCTION

System RR01

48.

2B.

Norw: 351

24:BB HB^BB £8=BB 36 = 88 &•%% ̂ %%
CGRR05 19-H0V-87 Sir Magnetic TS25B Rent ̂  BEDLRB
Sample 5 Injection 1 Group 1 Rass 17B.B7B3
Text=UELL E/B-2, 452BR, RROBRTIC FRBCTIOH

1BL

GB.

28.

3B=BB 4B=
SystemRROi

57B57

24:BB 2G- 3B=BB 32=BB 34=BB 38=88 38=



GEOLABIBNOR
GEOCHtMIMi lARORalOHiSS lit N O W A V u s

CGRR05 19-NOV-B? SLr=ftagnctLc TS25B Rent BEOLRB
Sample B In ject ion 1 Group 1 ftass 17B.B783
Text=WELL 2 / 6 - 2 , 4B6BR, RRORRTIC FRRCTIOH

IBB.

48 J

eej

Nor« : 33BB

2B=B8 2B= 32^86 34=



GEOLABSENOR
GtOCHtMKiAi tAttORATOHif? IM- NOHWAi A'S

EXAMPLE OF PEAK IDENTIFICATION FOR METHYL PIIENANTHRENES .

1BL

28.

175B4
M/Z 1 9 2
M e t h y l p h e n a n t h r e n e s

' 32•• BB 3B - 88



GEOLABUNOR
GEOl~.HfMir.Al lABOIUTORSSOF N0PW4» US

CGRRQ5 19-NOM-B? SirlSagnetLc T525B Rent GEOLRB
SanpLe 2 In j ec t i on 1 Group 1 fiass 192.BS33
Text-«ELL 2/B-2, 42B8K, HROHflTIC FRRCTION

System RR01

1BL

26.

Hor« : 3B3B9

24=BB 2B^8B 2B=BB 3B^BB 3H^BB 34:88

CGRR07 25-N0V-B7 Si rF iagnet ic TS256 Rcnt=GEOLRB
SarepLe IB In j ec t i on 1 Group 1 Rass 192.8939
Text=HELL 2 /B-2, 43BBR, BROfiRTIC FRRCTIOH

SystemfiROl

1BL

B B .

28.

Norr 2B5B

EB-BB 34=BB 38 • BB



SIQIABBINOR
GfCK'HhMtCAl LABORATORIES W N(t«WAY A/S

CBRRO7 25-N0V-G7 S i r f i aone t i c TS25B Rent GEOLflB
Saaple 17 In jec t ion 1 Group"1 fiass 1SE.BS3S
Text=HELL 2 /6-2 , 4438R, RROflflTIC FRfiCTIOH

1BBL

BB.

4 B .

2B.

B

System RR01

Horn ; 3B1

CBRR05 1 B - N 0 H 7 Sir Magnetic TS25B Rent
Sample 5 In jec t ion 1 Group 1 Rass 132.1
Text=HELL 2 /B-2 , 4528R, fiROFIBTIC FRRCTIDH

IBB.

4B.

2B.

I 38=BB 48=
System-RRD1

3BB46

24=8B HB-BB EB:BB 38 = 68 32 -BB 34 = BB 3B=BB 3B = i



GEOLABUNOR
GSOCWMIMi LABORATORIES (if NOBWAv AS.

CGRRD5 19-NOy-B? SLrRagnetLc TS258 Rent ̂  BEOLRB
SanpLe B I n j e c t i o n 1 Group 1 Rass 192.8939
Text:|IELL 2 / 6 - 2 , 4BBBR, RRDP1RTIC FRHCTIDN

BB J

26 J

System RRO1

7744

24=88 EB=BB 2B-BB 38^ 34^08



GEOLABSBNOR
GEOCHEMlCAi LABORATQRttS Of- NOHWAi A.S

EXAMPLE OF PEAK IDENTIFICATION FOR C2 PHENANTHRENES .

1BL

2 B .

99B5
M/Z 206
C2 Phenanth renes

24:BB EB=BB EB- 32=BB 34=66 36^BB 3B^BB



GEOLABSBNOR
GEOCHtMICAi lABOFW'ORiES Of NORM» A S

CGflROS 19-NDV-B? Sir Magnet ic TS25B Rent ^ GEOLRB
SanpLe P • I n j e c t i o n 1 Group 1 Rass 2BB.1B96
Text=HELL 2 / 6 - 2 , 428BH, RROfiflTIC FRRCTIDN

1BL

66.

4B.

2B.

System RR01

HOPB= 313B2

24=Bi HB--BB 28 = 08 3B=BB
CGRR07 2 5 - N 0 H 7 SLr^agnetlc TS25B Rcnt̂ GEDLRB
SasplE IB Inject ion 1 Group 1 Rass 2BB.1B9B
Text^ELL 2 /B-2 , 436BFS, flRORHTIC FRRCTIOH

System = HRD1

1BL

BB.

4 B .

H B .

jvf'v

Norpi: 2BBB

24=86 2B=BB 2B=I 3B:BB



GEOLABBINOR
GlO l røMHAt LABORATORIES Of N0WW» AS

CBHRO? 25-N0y-B7 SLr^ftagnetLc T5E5B ficnt BEOLflB
Saip le 17 I n j e c t i o n 1 Group'1 Rass 28B.1B9B
Text=WELL E/B-2, 4438R, RROflRTIC FRRCTIDN

Syster, RR01

BBJ

2BJ

e

351

24--BB 2B:08 28^88 3B = BB 32 :8B 34=00 36:86 3B •- B6
CGRRO5 19-HDV-B7 SLr-Ragnetlc TS25B ficnt=GE0LRB Systew-RROl

. SampLe 5 I n j e c t i o n 1 Group 1 Plass 2BB.1B3B
Text = HELL 2 / 6 - 2 , 452BPS, RROFiRTIC FRRCTION

l øe .

4B J

2BJ

2E52P

k
24=80 36-:BB 34-; 36 = 08



GEOLABIBNOR

CGRRQ5 19-KOV-B? SLr-Ragnetlc TS258 Rent GtOLRB
Sample 6 I n j ec t i on 1 Group"1 liass 2BB.1B9B .
TBXt=HELL e/B-2, 4BGBP1, RROHRTIC FRRCTIOK

IBB.

4B.

26.

J\ -

S y s l e r RR01

Hor«- BB83

38=BB 48=1



GEOLABSBNOR
GEOCHtMICAl IABORA1OMES Of N0CWAV ft'S

EXAMPLE OF PEAK IDENTIFICATION FOR C3 PHENANTHRENES.

4B.

2B.

2363
N/Z 220.
C3 Phenanthrenes

34 = BB 38-BG 4B^BB



GEOLABSBNOR
GtOCWMIOAl LABORATOBiES I» NOW«1 ki

CGRR05 19-NDV-B7 Sir Magnetic TS25B Rcnt̂ GEDLRB
Sa«pLe £ In jec t ion 1 Group 1 Rass 228.1253
Iext=HELL 2 / 6 - 2 , 42BBfi, RRDRRTIC FRHCTIOK

1BBL

28 J

i

SystemflROl

Norw: BIBB

CGRR05 19-NDV-B7 S t r f l a g n e t i c TS258 Rcnt̂ GEOLHB
SaRpLe 3 In jec t ion i Group 1 Flass 22B.1253
Text=HELL E/B-E, 43BBR, RRDF1RTIC FRBCTIOH

IBB,

28 J

SysterBROl

Horn: 2G1BB

24= 3B=BB 34= 38^8 48 = 1



GEOLABINOR
GEOCHHillCAl LASUWA1OKISS W Nl l tWAi A i

CGRRD5 19-NDM-B? SLr^RagnetLc TS25B Rcnt^GEOLfiB
Satple 4 Injection 1 Group i flass £28.1253
Text:«ELL 2/6-2, 443BR, RRDHRTIC FRHCTION

IBB.

28.

Syste* RR01 -

2B123

24=B8 2B:BB 28:8B 38=88 32:BB 34=88
CGRR05 19-NOU-B? Sir Magnetic TS25B Rent = BEOLRB
SapipLe 5 Injection 1 Group 1 fiass 228.1253
TExt^UELL 2/6-2, 4528R, RROF1RTIC FRRCTIOH

3B--8B
Suste»:RRO1

IBB.

BE.

48.

28.

Horn: G731

24=88 26=B8 28=88 3B=8B 32=



GEOLABUNOR
GEOCWMICfti UBORAIORlEi Of NIHW» A.S

CGHRD5 19-N0V-87 SirfiagnetLc TS25B Rent GEOLRB
SanpLe E Injection 1 Group 1 Rass 226.1253 •
Text^ELL 2/6-2, 486611, RRORRTIC FRRCTIOH

IBB,

BB.

2B.

Syste» RRO1

Horn: 2BB2

24- 28=86 3B=BB 32=8B 34=BB . 3B=



GEOLABSBNOR
GEOCHtMUU iABORAlORiSS OF NOPWA» KS

EXAMPLE OF PEAK IDENTIFICATION FOR METHYL DIBENZOTHIOPHENES.

1BL

2B.

2+3

u

E5B4
M/Z 198
Methyl
dibenzothiophenes

34 ̂  BB



GEOLABSENOR
GEOCHtMiCAt UBOfWIORCS 01 Nfw*»> A^

CGRR05 19-N0V-B7 Si r Magnetic TS25B Rent ̂  GEDLRB
SapipLe 2 In j ec t i on 1 Group 1 PSass 19B.E5B3
Text=HELL 2/B-2, 42BBR, fiRDPlflTIC FRRCTION

System RRD1

1BBL

Be.

Be.

2B.

Hor«: 11BB9

u
24--BB 2B:BB 28=BB 3B^Be 32^86 34=BB

CGRRD5 19-K0V-87 -SLr-RagnetLc TS25B Rcnt^GEDLRB
Sample 3 I n j e c t i o n 1 Group 1 Fiass 13B.B5B3
Text^ELL E/B-R, 4380R, RR0F1RTIC FRRCTIOK

38:88 48:
Suste»«

IBB.

BB.

6B.

28.

Horn : 4519B

v
3 2 1 34 = 1 3 6 1 3B--BB 4B1
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CGRR05 19-N0y-67 Sir Magnetic TS25B RcntGEDLRB
Saaple 4 In ject ion 1 Group 1 5ass 19B.e5B3
Text:HELL E / 6 - 2 , 443BR, RROflRTIC FRRCTIOH

IBB.

6B.

48.

H B .

wJ W

Sysle*-RRO1

3B9B9

CGRR05 IS-NOU-87 SLr^agnetLc TS258 RcntGEOLRB
SaipLe 5 Inject ion 1 Group 1 Flass 198.B583
Text^HELL 2/B-E, 15EBB, RROHRTIC FRRCTIOW

SystemHRO1

1BL

B e .

HB.

- * - - . • « A.A ^ v

eiB2

H4=BB HB--BB 2B -'
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GtOCHf-MICAt LARORJUOHILS tø WWf t * * A.S

CGRR05 19-N0V-B7 Sir^Ragnetic TSE5B Rent GCDLRB
Sanple B Injection 1 Group 1 flass 198.8583
Text:HELL e/B-E, 4B6BR, fiROflOTIC FRRCTIDN

IBB.

2BJ

24=BB 2B-BB 2B= 32=

System RRQ1

2PBB

3B= 4B--BB
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EXAMPLE OF PEAK IDENTIFICATION FOR C2 DIBENZOTHIOPHENES.

lie.

BB.

E B .

Korn= 3235
M/Z 212
C2 Dibenzothiophenes

34 = BB 38:80 48:88
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GtOCWMICAl LA60R4T0RKS Of N(WWA> * s

CGRR05 19-N0H7
Sample 2 Injection

2/B-2

Sir Magnetic TS25B
Group 1 fiass 212.

RRORBTIC FRRCTIOH

Rent ̂  BEDLflB

PO

bo.

2B.

Syste*

Hor«:

B4:BB EB=8B 28^88 36=86 3E:8B 34=88
CGBR05 19-N0y-B? Sir Magnetic TS25B Rcnt^OEDLRB
Sasple 3 Injection 1 Group 1 Rass 212.BBBB
Text^HELL 2/6-2, 43BBR, RROF1RTIC FRRCTIOH

Suste»=RR01

2417B
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CGRR05 1S-HDM-87 S i r f i a g n c t i c TS25B
Sa«pLe 4 I n j e c t i o n 1 Group 1 tess 212.B66B
TexblfELL P/B-2, 443Bfi, RRORR1IC FRflCTIOK

Rent GEOLRB Suste*-RRO1

1BL Nor«: 2BB54

H4=BB HB^BB 2B=BB 3B=BB 32^BB 34=86 3B=BB 3B^BB
CBRR05 19-N0V-B7 Si r Magnetic TS25B Hcnt̂ GEDLRB SystemRRD1
Saipte 5 In jec t i on 1 Group 1 Flass EiE.BBSB
lExt=HELL 2/B-E, 45E8H, RROHRTIC FRRCTIDN

BB.

28.

iL.

1

1

11 * 1A i

Horn: 43B5

E4= 28=B8 32^88
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CGRR05 19-N0V-B7 SLr f iagneUc TS25B RcntGEOLRB
Sample B I n j e c t i o n 1 Group i fiass E1E.BGBB
Text^ELL 2 / B - 2 , 4BB6R, RRORRTIC FRfiCTION

System RRO1

1BBL

46.

E B .

Norn : 1B7B

H4=BB 2B=BB 2B=i 3B:BB 4B = !
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EXAMPLE OF PEAK IDENTIFICATION FOR TRIAROMATIC STERANES.

IBB.

a1

28 J

C1

How 1BG8
M/Z 2 3 1
T r i a r o m a t i c
steranes

J

£JI

35^ 39=46 42=BB 44^28 46M
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CGRR05 19-N0V-B7 Sir Magnetic T525B RcntBEDLRB
SdnpLe 2 Injection 1 Group 1 Bass.231.1174
Text:HELL 2/B-2, 42BBR, RROflRTIC FRRCTIOK

System RR01

1BL 31

28

Norn • 2141

b1

d1

C1

U v u MJ

35=BB 3?^2B 3S-4B 4E:BB 44^28 4B=4B
CGHR05 19-NOy-B? Sir Magnetic TSE5B ficnt=GEDLBB
Saciple 3 Inject ion 1 Group 1 Plass 231.1174

2 /6 -2 , 438BFi, HROrøTIC FRRCT10H

51-EB
Systen-RROl

IBB,

BB.

Hi

E B .

Horn: 45B2

35=i 39=48 44^2B 4B= 51 53 = 4B



GEOLABBBNOR
GtOCHÉ-MICA, lABORAIORIlS O( NfWV»A< AS

CGRRD5 19-N0V-B7 Sir Magnetic TS258 Rcnt=GEOLRB
Sample 4 Injection 1 Group 1 Rass 231.1174
Text:HELL g/6-2, 4430P1, RROdflTIC FRRCTIOH

System RR01

225?

35=BB 3?=2B 39=48 42=88 44=28 4B-46 49=BB 51=2B 53='
CGRRD5 1 9 - N 0 H 7 Sir Magnetic TS25B Rcnt=GEOLRB System flRQl
SanpLe 5 In jec t ion 1 Group 1 Fiass 231.1174
Text=HELL 2/G-2, 4528R, RROHRTIC FRRCTION

ai HOPP.= 335

^*~**v**tW\i^j

el t1

3 5 = B B 3 7 = 2 8 3 8 = 4 8 4 2 = 8 8 4 4 = 2 B 4 B = 4 8 4 3 = B Ø 5 1 = 2 B 5 3 = '
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GEOCHf-MtCAL LABORATORIES Of N0**WA> A.S

CGRR05 19-N0M-8? Sir Magnetic TS25B Rent GEOLRB
Saaple B In jec t i on 1 Group 1 flass 231.1174
7ext=«ELL.2/B-E, 4B66H, RRQRRTIC FRflCTION

System fiROl

HB.

bi

39=46

di

en

51^2B
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EXAMPLE OF PEAK IDENTIFICATION FOR MONOAROMATIC STERANES.

Nor*: 341
M/Z 253
Monoaromatic
steranes

35=BB 37^28 33^48 4P : 53--4B
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GFOCHFMICAi iMWUinfflES 01 WWWAv AS

CGRR05 19-N0V-B7 SLrRagnetLc TS25B Rent GEDLfiB
SaspLe 2 I n j ec t i on 1 Group 1 hass E53.195B
Text=UELL 2 /6 -2 , 42B8P1, RROHRTIC FRRCTIOH

28.

A1
Fl G1

B1
H1

11

Syste* RR01

Worn- B24

35 = BB 3? = 2B 3348 42=88 44-28 4 64 8
CGRR05 19 -N0H7 Si r Magnet ic T525B Rcnt̂ GEOLRB
Sasple 3 I n j e c t i o n 1 Group 1 Plass 253.1S5G
Text*HELL 2 /6 -2 , 43BBR, RROFIRTIC FRRCTIOH

1BL

BE.

28.

El
Fi

Di
C1

G1

H1

II

53=4B
System RROi

Horw: 1725

35=BB 3? = 2B 44^26 51^26 53=«
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OBOCHfMICAl lABOBHOBIES Of NOPWA» A. S

CGRR05 19-N0H7 Sir Magnetic TS258 flcntGEOLRB
SanpLe 4 In ject ion 1 Group 1 Rass 253.1956
Text̂ WELL 2/6-2, 443BK, RROHRTIC FRRCTION

SystemRRO1

Nor« = 9B7

35=BB 3? ; 28 3946 42^88 44=28 46:4B 49
CGflROS 19-N0H7 Sir Magnetic TS258 Rcnt̂ GEOLfiB
SanpLe 5 In jec t ion 1 Group i flass 253.195B
Text^MELL 2/B-E5 452BR, RROPiRTIC FRRCTIDK

51=26 53 =
System RRO1

180,

48.

28.

Norn: 175

A1

El ,

C1

D1

G1
HI

11

35=88 37=28 39=48 42=88 44=28 46=48 13=88 51=28 53=48
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GCOCHfMICAt tABORSTORi!? 01 N0»w«> A S

CGRR05 19-HOM-B? Sir Magnetic TSH5B Rent GLDLRB System BROi
Sanple B Injection 1 Group 1 Rass 253.195B
Text=«ELL 2/6-2, 4BB6R, RRORHTIC FRflCTIDH

Warn- 53B

A1

33=46 42=BB 44^2B 4B=4B 43-BB 51 ;2B



INTERPRETATION LIMITS

ANALYSIS PROCEDURES

ABBREVIATIONS



GEOLABSNOR

Table 1. Richness Parameters

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

€1 " C 4 C 5 +

ul gas/kg dry sed. ul gasAg dry sed. classification

<1000
1000 - 3000
3000 - 10000
>10000

<1000
1000 - 3000
3000 - 10000
>10000

Poor
Fair
Good
Rich

1b. Classification based on Total Organic Carbon Analysis

TOC %
(shale

0
0.3 -
1.0 -
>2

)

0
1
2

.3

.0

.0

TOC *
(carbonate)

0
0.1
0.25
>0.

- 0.
- 0,
- 0,
.5

.1

.25

.5

Classification

Poor
Fair
Good
Rich

0 - 0.3

lc. Classification based on Rock Eval Pyrolysis

Petroleum Potential (S1+S_) Classification
mgHC/g rock

<2 Poor
2 - 6 Fair
6-15 Good
>15 Rich
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Table 3. Kerogen Typing Parameters

3a. Kerogen Typing based on Rock Eval Pyrolysis
(Immature samples, R j<0.5%)

Hydrogen Index
(HI)

>700
350 - 700
200 - 300
100 - 200

0 - 100

Oxygen Index
(Oi:

10 -
20 -
40 -
50 -
20 -

!

- 40
- 60
- 80
- 150
- 200

Kerogen
Type

I
II
II/III
III
IV

Hydrocarbon
Type

Paraffinic Oil
Oil
Oil/Gas
Gas/Heavy Oil
No Potential

3b. Kerogen Typing based on Rock Eval Pyrolysis
(Peak Oil Generation, RQ = 0.8 - 1.0%)

Hydrogen Index
(HI)

200 -
200 -
100 -
50 -

- 250
- 250
- 150
- 150
<50

Oxygen Index
(OI)

'10-20
10 - 20
20 - 40
20 - 60
20 - 100

Kerogen
Type

I
II
II/III
III
IV

Hydrocarbon
Type

Paraffinic Oil
Oil
Oil/Gas
Gas/Heavy Oil
No Potential
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Table 3d. Kerogen Typing based on Elemental Analysis

Kerogen H/C 0/C
Type

I
II
II/III
III
IV

1.45
1.25
1.0
0.8
0.5

1.0
0.9
0.8
0.7
0.5

0.7
0.7
0.7
0.6
0.5

0.5
0.5
0.5
0.5
0.5

0.05
0.05
0.12
0.25
0.35

0.05
0.05
0.10
0.15
0.20

0.05
0.05
0.06
0.10
0.15

0.05
0.05
0.05
0.06
0.08

Maturity
(Vitr.
refl.j 0.5 1.0 1.3 2.0 0.5 1.0 1.3 2.0

GEOIABUNOR
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Table 3e. Kerogen Typing based on Optical Examination
(Alterative subunits may be distinguished according to
client's classification preferences).

Kerogen
Major

LIPTINITE

VITRINITE

INERTINITE

Comoonents
Subunits

Dinoflagellate
Algae
Acritarch
Cuticle
Spore/pollen
Resinite
Liptodetrinite
Amorphinite-L
Bituminite-L

Telinite
Collinite
Vitrodetrinite
Amorphinite-V
Bituminite-V

Fusinite

Classification in terms Kerogen "type"
of orginal potential
hydrocarbon products

D "Oil Prone" I,11,(II/III)
Al —
Ac
Cu
Sp :,
Res
Ld
AL
BL

Te "Gas Prone" III,(II/III)
Co
Vd
Av
Bv

"Inert"/"Dead" IV
Bemifusinite SF
Micrinite Mic
Sclerotinite Sc
Inertodetrinite Id
Bituminite-I BI
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EXPERIMENTAL PROCEDURES

Headspace gas analysis

The analysis is performed using a gas chromatograph with a

50 m capillary column, loop injector and flame ionisation

detector. Helium is used as carrier gas.

Two cm of headspace gas are removed from each sample can

for chromatographic analysis of the C, to C-, range of

hydrocarbons.

Occluded gas analysis

The analysis is performed using 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 cm water in an airtight

ball mill. After crushing, 2 cm of the released gas are

removed from the ball mill for gas chromatographic analysis.

Total organic carbon (TOC) and total carbon analysis

This analysis is performed using a LECO CS244 Carbon

Analyser.

Hand-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 is 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 1 0 - 2 0 g of whole rock

are accurately weighed.

Extraction is carried out in a Tecator Soxtec HT system,

using dichloromethane 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 in

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(cm

density of n-pentane (g/cm~ )x 1000
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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 is calculated by weight

difference.

After the removal of asphaltenes the solvent is . evaporated

from the remaining EOM by rotary evaporation, at 35°C. If

the dried sample is not to be processed immediately, it is

stored in a freezer.

Liquid 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 on a rotary evaporator, at 35°C 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 both fractions. The weight of the NSO

fraction, which is retained on the chromatography column, is

obtained by difference.

Gas chromatographic analyses

Saturated fraction

The instrument used for this analysis is a gas 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 4°C/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 4°C/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 Oil

Whole oil 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 simultaneous

determination of hydrocarbons and sulphur compounds.

Approximately 0.1 microlitres of whole oil are injected and

the temperature program on the chromatograph runs from -10°C

to 300°C at 4°C/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 (Si 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

300°C and 390 C, the released gases are split and a

proportion passed through a carbon dioxide trap, which is

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 S-, peak, T = . is also recorded.

The ROCK EVAL II _. Pyrolyser 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 300°C, for 3 minutes, during which time

thermal extraction of the generated hydrocarbons occurs

(equivalent to the SI peak of Rock Eval). The released gases

pass to a 15 m OVl column with a nitrogen-cooled trap.

After 3 minutes the pyrolysis oven heats up to 510°C, at a

rate of 40°C 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°C at

a rate of 4 C/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 under oil immersion

(n =1.518) using a ZEISS MPM03 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 colour

Samples are also analysed microscopically in U.V. light,

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

Green

Green/Yellow

Yellow

Yellow/Orange

Light Orange

Mid-Orange

Dark Orange

Orange/Red

Red

Colour

Index

1

2

3

4

5

6

7

8

9

Corresp. Vitrinite

Reflectance

0.2%

0.2/0.3%

0.3%

0.4%

0.5%

0.6%

0.8%

1.0%

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 cm concentrated

hydrocloric acid at 35 - 40°C. The acid is decanted and the

residue washed by stirring for 3 h with 25 cm 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 cm

dichloromethane.

325 cm hydrofluoric acid are then added to the residue and

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

is decanted and the residue washed by stirring for 3 h with

distilled water. The water washing is repeated three times

with fresh aliguots 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 transferred to a microscope cover slip and dried on a

hot bench at 40 -SO^C.

Preparation of Slides

The dry kerogen concentrate is mounted on a slide in

glycerine/gelatine and left 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 H-O and CCu were trapped in

different cool traps. The CC>2 gas was then heated up before it

was admitted to the mass spectrometer. The whole operation was

controlled by a IBM PC50 computer system.

S-values

The isotope ratios are given as S-values in °/00 versus the

PDB-standard:

S C = (R sample - R standard / R standard) * 1000

R - 13C / 12C

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

was created by Craig 1957. All results of C / C - 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, NBS22 oil and a house standard of carbon.

Double analysis on samples are also done.

D/9a/29
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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 spl.itless 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 (El) 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

cycle time of approximately 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 separately. 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 i163 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 384 are also recorded for identification of C~-,

and C-g triterpanes respectively.

Steranes

The most commonly used fragment ions for detection of

steranes are M/Z 149 to distinguish betweem 5 a and 5 3

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 14(3 (H), 173 (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 is especially useful for the

detection of di-substituted benzenes. M/Z 134 can also be

used for the detection of C.-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 C2~naphthalenes are detected by M/Z 156

and CU-naphthalenes by M/Z 170.

Benzothiophenes* and Dibenzothiophenes

Benzothiophene 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 while the M/Z 206 frag-

ment ion shows the dimethyl-substituted phenanthrenes and

the M/Z 220 fragmentation shows the C, substituted

phenanthrenes.
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Aromatic Steranes

Monoaromatic steranes are detected using the M/Z 253

fragment ion while the triaroraatic steranes are detected

using the M/Z 231 fragmention.

D/X/32
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2a. Mass Fragtnentograms represen t ing Terpanes
(M/Z 163, 177, 191, 205, 370, 384, 398, 412 and 426)

Peak identification, (a and £ refer to hydrogen atoms at C-17 and

C-21 respectively unless indicated otherwise).

A.

B.

Z.

C.

*>.

E.

F.

G.

fl.

I.

J.

«.

*.

P.

Q.

R.

S.

T.

•N.

0.

y.

X.

18 a trisnorneohopane (Ts)
17 a trisnorhopane (Tm)

Bisnorhopane

a£ norhopane

3a norhopane

#3 hopane

3a hopane

22S a3 homohopane

22R a3 homohopane

3a homomoretane

22S a3 bishomohopane

22R a3 bishomohopane

22S a3 trishomohopane

22R a3 trishomohopane

22S a3 tetrakishomohopane

22R a3 tetrakishomohopane

22S a3 pentakishomohopane

22R a3 pentakishomohopane

Tricyclic terpane

Tricyclic terpane

Tricyclic terpane (17R, 17S)

Tetracyclic terpane

Tricyclic terpane (17R, 17S)

Tricyclic terpane

Tricyclic terpane

25,28,30-Trisnorhopane/Moretane

Unknown triterpane

C27H44
C27H46
C28H48
C29H50
C29H50
C30H52
C30H52
C31H54
C31H54
C31H54
C32H56
C32H56
C33H58
C33H58
C34H60
C34H60
C35H62
C35H62
C23H42
C24H44
C25H66
C24H42
C26H48
C21H38
C22H40
C27H46
C30H52

( I)

( II,

( IV)

( II,

(III,

( II,

(III,

( II,

( II,

(III,

( II,

( II,

( II,

( II,

( II,

( II,

( II,

( II,

( v,
( v,
( v,
( VI)

( v,
( v,
( v,
(VII )

R-H)

R=C2H5)

R=C2H5)

R=i-C3H?)

R=i-C3H7)

R=i-C4Hg)

R=i-C4H9)

R=i-C4H9)

R=i-C5H11)

R«i-C 5H n)

R=i-C6H13)

R-i-C6H13)

R=i-C7H15)

R=i-C?H15)

R=i-CgH17)

R-i-C8H17)

R=i-C4Hg)

R-i-C5H11)

R=i-CgH13)

R=i-C?H15)

R=C2H5)

R=C3H7)
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2b. Mass Fragmentograms representing Steranes

(M/Z 149, 189, 217, 218, 259, 372, 386, 400 and 414)

Peak identifications. ( a and p refer to hydrogen atoms at C-5,

C-14 and C-17 in regular steranes and at C-13 and C-17 in

diasteranes).

a. 20S Pa diacholestane

b. 20R Pa diacholestane

c. 20S ap diacholestane

d. 20R aP diacholestane

e. 20S Pa 24-methyl-diacholestane

f. 2'OR pa 24-methyl-diacholestane

g. 20S ap 24-methyl-diacholestane

+ 20S aaa cholestane

h. 20S Pa 24-ethyl-diacholestane

+20R aPP cholestane

i. 20S app cholestane

+20R ap 24-methyl-diacholestane

j. 20R aaa cholestane

k. 20R pa 24-ethyl-diacholestane

1. 20S aP 24-ethyl-diacholestane

m. 20S aaa 24-methyl-cholestane

n. 20R aPP 24-methyl-cholestane

+ 20R aP 24-ethyl-diacholestane

o. 20S aPP 24-methyl-cholestane

p. 20R aaa 24—methyl-cholestane

q. 20S aaa 24-ethyl-cholestane

r. 20R aPP 24-ethyl-cholestane

s. 20S aPP 24-ethyl-cholestane

"t. 20R aaa 24-ethyl-cholestane

u. 5 a sterane

V. 5 a sterane

C27H48
C27H48
C27H48
C27H48
C28H50
C28H50
C28H50
C27H48
C29H52 .
C27H48
C27H48
C28H50
C27H48
C29H52
C29H52
C28H50
C28H50
C29H52
C28H50
C28H50
C29H52
C29H52
C29H52
C29H52
C21H36
C22H38

( I,

( I,

( II,

( II,

( I,

( I,

( II,

(III,

( II,

( IV,

( IV,

( II,

(III,

( I,

( II,

(III,

( IV,

( II,

( iv,

(III,

(III,

( iv,

( iv,

(III,

( VI,

( VI,

R-H)

R-H)

R-H)

R-H)

R-CH3)

R-CH3)

R=CH3)

R-H)

K— C *} H £-

R=H)

R=H)

R-CH3)

R=H)
•D — r* tj

P K S Q _ H J-

R=CH3)

R-C 2H 5

R-=CH3 )

x\^ \— n -j /

R = C2 H5
R=C-Hc

R = C2 H5

2 5
R-C2H5

R = C3 H7



STRUCTURES REPRESENTING TERPANES
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IV
V
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STRUCTURES REPRESENTING 5TERANES

II III

VI
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Mass Fragmentograms representing Monoaromatic Steranes

(M/Z 25 3)

Description of C-ring monoaromatic steroid hydrocarbons

Peak

Substi tuents

R T)

Abbreviation

of Compound

Al

Bl

cT

Gl

(B(H)

CH.,

C H 3

&(H)

CH.,

cn.

cn.
H

cn.
H

S(CH.

S(-CH.

II

H

R(cn3)

R(CH3)

S(CH3)
s{cn,)

C H3

cn3
C2 H5
C2 H5

Dl

El

Fl

B(H)

CH3

a(")
3(H)

CH3

a(H)

«(H)

CH3

n
CH3
CH3

H

C H3
CH3 .

• R(

R(

S(

S(

S(

R(

S(

CH3.)

CH 3)

CH3)

CH3)

CH3)

C H 3 )

CH3)

(1

II

H

CH3
CH3

H

CH3

BRC27MA

,RC-7DMA

asC2?MA

3SC28MA

SC2gDMA

aRC27MA

aSC-DMA

3RC28MA

SC2gDMA

Hi

II

a(H cn.
CH.

H

"ciT

R(CH.

R ( CH.

R(CH.

CH

R(CH. C 2 H 5

R C 2 g D W A

aRC2gMA
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STRUCTURES REPRESENTING MONOAROMATIC 5TERANES:

253
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Mass Fragmentograms representing Triaromatic Steranes

(M/Z 231)

Description of ABC-ring triaromatic steroid hydrocarbons

Peak

#1

bl

el

dl

el

fl

gi

Substituents

Rl

C H3
CH3

S(CH3)

R(CH3)

S(CH3)

S(CH3) •

S(CH3)

R(CH3) •

R2

H

CH3

C6Hl-3
C6H13
C7H15
C8H17
C7H15
C8H17

Abbrev
of Com

C TA

C21TA

SC-,TA/b
RCO,TAAb
SC27TA

SC28TA

RC2?TA

RC28TA
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STRUCTURES REPRESENTING TRIAROMATIC STERANES

II'

aoo
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List of abbreviations used for lithology description
(sorted alphabetically)

ang
bar
bl
blk
br
brn
Ca
calc
carb
cem

Chert
chk
cly
cngl
Coal
Coal-ad
Congl
Cont
crs
cvd
dd
dol
drk
dsk
evap

f
fib
fis
fos
glauc
gn
gy
hd
ign
int
Kaolin
kin

r-l

lam
It
m

= angular
«= Baryte (mud additive)
- blue/blueish
- black
= brittle
«= brown/brownish
• Carbonate (Limestone/Chalk/Dolomite/Siderite)
«• calcareous
» carbonaceous
- cement used as additive (under "Cont") or to describe

cemented S/Sst
- Chert
- Chalk/chalky
«= clayey/shaley
- conglomeratic
•= Coal
•= Coal-like additive (e.g. chromlignosulf onate)
= Conglomerate
»= Contamination
«= coarse grained
= caved
= dried drilling mud
«= Dolomite/dolomitic
= dark (colour)
= dusky (colour)
- Salt/Gypsum/Halite (natural "Other" or as additive

"Cont")
= fine grained
«= fibres (mud additive/contamination)
= fissile
= fossiliferous
= Glauconite/glauconitic
•* green/greenish
= grey/greyish
= hard
= Igneous (material derived from igneous source)
** percentage interpreted from logs
= Kaolin(ite)
•= kaolinitic
= loose
= laminated/laminae
«= light (colour)
= medium (colour or grain size)
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List of abbreviations used
(sorted alphabetically)

for lithology description

Marl
mic
Mica-ad
mrl
No Mat.
ns
ol
ool
or
Other
Pi
Pi
prp
pu
pyr
red
rnd
s
S/Sst
Sh/Clst
sid
sil
sit
Sltst
st
tar-ad
Tuff
tuff
v col
w
wx
y

» Marl (calcareous claystone/mudstone)
» micaceous
« Mica used as mud additive
** marly
- No material left after washing
= nutshells (mud additive)
- olive
- Oolite/oolitic \
= orange
• Other lithology/mineral, specified after this *
- pink/pinkish
*• pale (colour)
- paint/rust/plastic contamination/additives
•= purple
>» Pyrite/pyritic
- red/reddish
« round/rounded
•= sandy
•= Sand and/or sandstone
= Shale and/or claystone
= Siderite/sideritic
= siliceous/cherty
= silty
= Siltstone
« stained (with natural oil or oil-like additive)
= Tar-like additive (e.g. "Black Magic")
- Tuff
» tuffaceous
«• Various colours
- white
*• waxy
= yellow/yellowish

word


