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INTRODUCTION

Two canned mud samples from well 2/7-20 were received for

analysis to evaluate if there was oil in the samples» Both

samples were badly shaken up and the contents had the

appearance of a "mousse", h number of various separation

techniques were tried, including centrifugation,, water

separation and organic solvent separation. These techniques

gave enough material for analyses, but quantitative

measurements of oil In the samples could not be undertaken.
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RESULTS AND DISCUSSION

Gas chroiaatagraphlc analysis of the two oil samples give

typical chrornatograms of an oil? with an n-alkane

distribution frost C? ~ ^28'
 T^ e r e ^s SOJ5?e variation between

the two samples, especially in the light end» This variation

is most probably due to the sampling and problems in

separating the oil from the mud in the laboratory.

Aromatic H^droca r ̂

The two samples were separated on an KPLC systew 3nd each of

the saturated and aromatic hydrocarbon fractions analysed by

capillary gas chromatogrsphy. The gas chromatograias of the

saturated hydrocarbon fractions show almost identical

patterns for rs-alkanes and isoprenoids. Farnacene is the

largest of the isoprenoids and the n-alkanes shov.» a front

biased distribution with a maximum at nC,^ and a steady

decrease in intensity up to nC,ft< nC.--̂  is slightly larger

than nC-.j and nC,^ in both samples. The pattern seen here is

typical for well mature oils. The FID gas chromatograms of

the aromatic hydrocarbons vary somewhat in the low roolecular

range for the two samples. This is mainly due to a loss of

these compounds in the work up process for the sample

collected on 2 5/12. Apart from this, the two samples show

almost identical patterns, typical for well mature

hydrocarbons» The methylphenanthrenes are quite abundant in

these samples and evaluation of maturity from these data

indicate a maturity of approximately 1.0 % vitrinite

reflectance. The FPD gas chromatograms show mainly 4

methyldibenzothiophene. The 1 methyldibenzothiophene peak is

very small. This supports the maturity data from the FID gas

ehroraatograsn, showing a well mature oil.



GC - MS ANALYSIS

Only one of the samples, 26/12, was analysed lay GC - MS, and

the data fro» the saturated and aromatic hydrocarbon

fractions are discussed below.

Saturated Fraction

Te rpane s

The M/Z 17? fragment o.gram shows mainly the peaks from

rearranged steranes. The tr.i.terpanes are not recognised in

this fragmentograia, which indicates a well mature oil of

marine origin. The .M/2 191 fragmentog.ram shows some

tri cyclic terpanes together with the pentacyclic

tri ter panes, which are nvore dominant. The 1? & trisncrhppane

is large compared to what is normally found in Central

Graben oils, whilst the heavier components are reduced, This

clearly shows the high maturity for this sample, The

unidentified C ^ pentacyclic triterpane marked X,. is also

very abundant, again, a good indication of high maturity for

this sample,

Steranes

The M/Z 259 fragme;ntograffi shows a large amount of rearranged

steranesf with the t^y components slightly røre abundant

than the C^g components. The E/Z 217 fragmentograin shows

that the rearranged steranes are more abundant than the

regular steranes, typical for Central Graben oils* The C-,o

regular steranes are relatively abundant in this sample.

This is also seen for the H/z 218 f.ragiRen.tograms. Patterns

such as this are unusual for marine oils and fit quite well

with, the large amount of heavy n-al-kane.s with a CFI > lf



which indicates an input itam a mixture of kerogen type

11/11lf not a pure type II kerogen»

Aromatic Hydrocarbons

Alkyl Bensenes

The K/Z 106 ftagnientogram shows the typical pattern of

doublets seen fot source rocks and oils in the Central

Graben, The M/Z 134 fragmentogram shows a large number of

peaks which ate not identified. The pattern is strange and

not possible to evaluate further.

Naphthalenes

The M/z 142 fragmentograssi shows the doublet for methyl-

naphthalenes with 2 methylnaphthalene as the largest peak.

The M/2 156 f ragmentagrarn shows the €2 naphthalenes. The 2,6

-f 2,7 diffiethylnaphthalene doublet has an unusually large

relative abundance in this sample. The M/Z 170 fragmentogram

shows the typical pattern for CU naphthalenes.

Fhe nanth r e n e s

The n/z 178 fragaientogs:am shows only phenanthrene. There is

no signal from anthracene observed in this sample. The M/Z

192 fragmentogram shows the two doublets for fflethylphenan-

threnes. The 3+2 methylpheaanthrenie doublet is most

abundant, indicating a high maturity. The n/Z 206

fragment.pgra.ras show the typical patterns for €2" and c,

p h e n a n t h r e n e s r e s p e c t i v e 1 y.
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D i b e ii z o t h i op h e n e s

The M/Z 198 fragmentog ram shows the three peaks for methyl-

dihensothiophenes where 4 raethyldibenxothiophene is the roost

abundant peak and 1 iRethyldifoen^othiophene is a minor peak,

clearly showing the high maturity of this sample. The M/2

212 fragroentogram shows the typical pattern for C, åihenzo-

thiophenss.

AroKsatic Ste r anes

Neither the M/% 2.31 nor the M/Z 253 show: peaks which can be

recognized at tri aromatic: or taonoarpjaatic steranes, due to

the high maturity of the sample.
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CONCLUSIONS

The two samples from 2/7-20 contain a similar type of oil.

The small differences seen are probably due to variations in

Sampling, The oil isa typical Central Graben oil with a

maturity' equivalent to approximately 1..0 % vitrinite

reflectance. The large proportion of C«o regular ster&nes,

together with the large amount of heavy n~alkanes

CFI > 1,0, indicate the oil to be generated from

type n/Tit,
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.ANALYTICAL METHODS

whole oil

Whole oil chroma tog r ants are determined on a gas

chrcmatograph fitted with a split injector» 25m SE54

capillary column and effluent splitter connected to FID and

sulphur mode F P D 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 3DQ°e at 4°C/min.

L: i gu i d c h r .om at o g r a phi c s e p a r at i o n

CbsroHvatographie separation is performed using an HFLC system

developed, by the company. The oil (after removal of

asphaltenes) is injected into the MPLC and chromatpgraphed

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 swall tared vials and evaporated to d.ryness

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 chroma tog r a.phy column, is

obtained by difference»

Gas chromatographic analyses

Saturated fraction

The instrument used for this analysis is a gas ehromatograph

with a 25 ,jn OVl column, split injector and FID detector.
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The carrier gas is helium and the temperature program runs

.isotheEtnaily at 6 0°C, for 2 minutes and then rises to 290°C

at a rate of «Î C/nun,

The sample of saturated fraction is diluted by 1x20 with

hexane and a 1 Kucrolitre aliquot of this is injected Into

the i nstrument.

Aromatic fraction

The instrument used is a gas Ghromatograph with a 25 m S£~54

capillary column, split injector and effluent splitter

leading to FID and FPD detectors, allowing simultansous

analysis of hydrocarbons and sulphur compounds. The carrier

gas is helium and the temperature program runs from 6.0°C. to

300°C at a rate of 4GC/min.

The sample of aromatic fraction is diluted by 1 ?2-0. with

hexane and a 1 micrplitre aliquot of this is injected into

the instrument.



Experimental, combined gas chromatography

The GC-ftS analyses were performed on a

interfaced to a Hewlett Packard 5890 gas chromatograph, The

GC was fitted with a fused silica O¥~l capillary column (25m

x 0.22 mm I.d.) directly into the ion source, Helium {lOpsil

was used as carrier gas and the injections were performed in

splittless mode. The GC oven was programed from 50°C to

150°C at 35°C/min. at which point the programme rate was

4oC/min up to 280° where the column was held isothenaa.lly

for 37 min. For the aromatic hydrocarbons, the GC oven was

programmed from 50oC to 280°C at 5°C/min» and held

.isothermaiiy at 280 C for 22 min. The mass spectrometer was

operated in electron impact i EX 5 mode at 70 eV electron

energy, a trap current of 500 uA and a source temperature of

2.20°C, The instrument resolution was 2500 110% valley) for

snost of the samples, but had to be decreased to 1000 for

some samples to improve the sensitivity of some mass

fragmentograms.

The datasystem used was a VG PDPll/73 system. The samples

were analysed in multiple ion detection mode (HIP) at a scan

cycle time of approximately 1,8 sec.

Calculation of peak ratios was done from peak height 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

discussed separately. In the discussion, samples •within one

formation axe discussed together. The discussion is further

divided into types of compounds as follows*

Saturated Fractions £

Terpanes:

The most commonly used fragmentions for detection of

te.rpanes ate M/Z 163 for detection of 25,28,30 trisnor-

•moretane or 25,28,30 trisnoirhopane, M/Z 177 for detection of

demethylated hopanes or mocetaneg, M/2 191 for detection of

tricyelic, tetracyclic- and pentacyciic terpanes and K/Z 205

for methylated hopanes or moretanes, Th« molecular ions

M/a 370, 384» 398, 412 and 426 are also recorded for

identification of C2y( C2g, C29? C30 and C3l triterpanes

respectively.

Steranest

The raost comroonly used fragmentians for detection of

ste ranes are M/2 149 to distinguish between S m and

5 g ste ranes, H/Z- 189 and 259 for detection of rearranged

steranes? M/2 217 for detection of rearranged and normal

steranes and »/z 218 for detection of 14 ft (E), 17 3 (H.)

steranes. The molecular ions M/Z 372f 386* 400 and 414

also recorded for identification of CU-j* C»vSJt C5Q and C

steranes respectively.

Bicyclanes;

The fragfflentions M/2 123, 179 and 193 are normally used for
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the detection of the bicyclanes

ditetpanes). H/Z 123 will detect all bicyclanes while

n/Z 179 and 193 will show the C14 and €^ bicyclanes

respectively.

Aromatic fractions;

Alkyl-substi tuted Sensenes'

The H/Z 106 fragmentions is often «sed to detect

alkyl-substituted benzenes. It is especially useful for the

detection of di-substituted benzenes, H/Z 134 can also be

used for the detection of C ..-alkylbenaenes, but

benzothiophene will also give a signal with this

fragmentlon. M/Z 148 can be used for the detection of

Cs~aikylben;zeaes., but will also five signals for

ssethyl-subst i tuted bengothiophenes .

Naphthalenes;

Methylnaphthalenes are normally detected by the K/Z

fragtriention while C,-naphthalenes are detected by M/Z

and C,-naphthalenes by n/ 70,

Bensothiophenes and Dibensothiophenesi

Benzathiophene can be detectedt as

n/Z 134, The jW/Z 198 arsd M/a 212 fragmentions

Rie thy 1-substituted dibenaothiophenes

.ituted dibenzothiophenes respectively,
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Phenanthrenes:

Phenanthrene is detected using the E/Z 178 fragmention.

Anthracene will, if present ©Is© give a signal in the

M/Z 3.78 fragmentioru Methyl-substituted phenanthrenes give

signals in the M/Z 192 ftagsnention while the ft/% 206

fragfsention shows the diffiethyl-substitttted phenanthrsnes.

Acotsatic Steranes:

Mortoaroftiatic steranes are detected «sing the H/Z 253

fragmention ŝ'hile the triaromatic steranes axe detected

using the E/Z 231 fragmention.



2a, Mass Fragmentogranss representing Te:

CM/2 16 3, 177» 191, 205, 37U,. 384, 398, 412 and 426)

Peak identification. Ca and £ refer to hydrogen atoms at C-17 and

C-21 respectively unless indicated otherwise).

'A'. 18 « tfisnorneohoparse (T_) £<?*ŷ jŝ

8. 17 « trisnorhopane (T^) • C27
H46

Z. Blsnorhopane c->«H/so

C... «g norhopane C29H50 ^ ^lf R s a C2 H5^

D. &« norhopane C29H50 C J X I* H " C 2 H 5 )

•E. aø hopane C 3 0 H 3 2 ^ IIf ^ ^ i - C s 1 ^ 5

:F. .Ua. hopane C30H52 < J I 1* RiMi~C3H7)

S. 22S «£ honrøhopane c3lH54 ^ IIf R w i- C4 H9>

H.. 22R u& homohopane C31H54 * IX' R" i~ C4 K9)
1, $« hoffionioretane C^.H^^ (III, R^i-CiH,-}

J*. 22S ap bishomohopane C^^H^^ { II, R^i-C^H^}

22R. et.g bishomohopane C32He;6 ^ IIf R!Ki'"C5Hll''

K. 22S ag trishomohopane C^3H58 ^ IX' H æ i ~ C 6 H i 3 S

22R «p trishpmohopane C33H58 * IX' R a a i" c6 Hi3^
L. 22S ag tettakishomohopane Cj.H-f, ( IX, R«i-C7H,,.)

22B «{3 tetrakishoffiohopane c^4H60 ^ 1 I ? R5Si-~C7H^5'

M. 22S «0 pefitaki.shomoh.opane CV>H62 ' II' RIK1"~CQH? 7 >

22R ag pentakishomohopafte ^3"^S? ^ x^' R™i--CgH-™)

P. Tricyclic terpane C23H42 C Vf R K ! i~ C4 H9 }

Q, Tricyclic terpane C24H44 * v # E"i"'C5Hll''

B, Tt i cyclic terpane (17R, 17S) C25H6« • V' H 5 K 1 ~ C 6 H 1 3 }

So Tetracycllc terpane ^24^42 ^ ^?^ ̂

T. Tricyclic terpane (17R# I7S)
 C26H48 C ¥ r R-i-C7H.1&)

N. Tricyclic terpane C->iĤ « { Vf S«C9Hc)

O. Tricyclic terpane C^-H,^ C V, R^C^H™)

•y. 2 5 f 2 8 r 3 0 txisnorhopane/nioretane C»7HJ!j?

X, Unknown triterpane C^QH^^



STRUCTURES REPRESENTING TERFA8ES.
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Ma s s Fra gåen t o g r ams r ep r e s enti ng St etangs

(M/Z 149, 189, 21?, 218} 259, 372, 386, 400 and 414)

fixations, («. and ^ refer to

14 and €-17 in regular s ter ane. s and at C-13 and C-17 in

a, 20S 0<x diacholestane • C^H,,ft | 1, £t*H)

b, 2OR §(x diaeholestane

c, 20S «•$ diaehoiestane

d, 2OR «0 diaeholestane

e, 2OS ga 24 methyldiacholestane

f, 20R ga 24 iRethyldiacholestane

g, 2 OS «$ 24 me thyIdi acholestane

4- 2OS saa cholestane

h, 2OS J3« 24 ethyldiacholestane

+20R «0$ cholestane

I... 2OS a$$ cholestane

4-20R ag 24 srtethyidiacholestane

j, 20R aaa cholestane

k, 20R 0a 24 ethyldiacholestane

1. 20S a& 24 ethyldiaGholestane

,m... 2OS eoux 2.4 methyl.cholestane

n. 2OR «gp 24 methylcholestane

4- 20R ocø 24 ethyldiacholestane

o, 20S etp̂  24 methylcholestane

p. 20R u&a 24 Hsethylcholestane

q. 20S «owx 24 ethylehoiestafte C.QH,., (in, S«C7H,}

C27H48
C27H48

^27 48
C27H48
C28H50
C28H50
C28H50

C29K52
C27H48
C27H48
C28H50
C27H48
C29H52
C H- ̂

C28H50
C28H50

C28H50
C28H50
C29H52
C29H52
C29H52

(

{

i

<

{

<

<
{

(

(

(

[
i
i
i

{

I,
I*

IIf
II,

I»

I,

m'
ii,

IV,

3V,

II,

III,

I,

A. X f

III,

IV,

IV,

III,

111,

IV,

IV,20S ofgø 24 ethylcholestane

20R o«« 24 ethyl cholestane C^QHj.? {III, E^C^HE-)

5 a sterane C21B36 ^ V I ? R«C-,Hq)

5 or. ste cane C22H38 * V I' R s = C3 H7*



STRUCTURES REPRESENTING 5TEMSE3

X WSyRAlOBK 9 HORftXf'M

CX^fi u

V

IV VI



Mass Tragraentog cams representing Monoaromatie

{K/2 233}

Description of C-ring monoaromatic steroid hydrocarbons

Peak R,

Substituents
of Compound

Al.

Cl

E l

?r

G l

Hl

XI

0 ( H

BUD

CH

tt<H)

BtH)
CH3

6(H)

a(H)

a«H

CH

H

CH.

H

H

H

"cE

S ( C H

S(CH

S ( C H 3 )

R f C H , }

H

H

R(CH- ,} H

r • i j" q \ vi

R(CH 3 ) - H

S{CH 3 ) C H |

R ( C H , } CH3

S{CH3) C2H5

S t f*i$ \ r* w
A 3 • 2 5

' • 2 n 5
ti i ^i.3 \ f1 il

-2V

SC2 ?D.MA

RC? QDHA
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Mass Fragmentograms representing I'riaromatic Steranes

{E/Z 231)

Description of ABC-ring fcriaromatie steroid hydrocarbons

Peak

Substituents

R.

cl

dl

el

fl

gl

CH

CH.
3
S3

SCCH,)

RfCHjl

siCH3)

S{CH3)

S(CH3)

:R{CH, )

H

C H3

6 13
C6H13

caHi7
C7H15
C8H17

C20TA

SC-t^TA

^ R



STRUCTURES REPRESENTING TRIAROMATIC SIERANES;

II

231
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Table 1 ; Saturated Hydrocarbon Ratios for well PHILLIPS Page-

Depth unit of 'measure: 1

Pristam Pristane Pristane + Phytane Phytane

Depth Typ Lithology nCl? Phytane nC17 + nC18 nC18 CPI

25,00 0.S7 1.36 0.52 0.46 1.18

26.00 0.47 1,30 0.44 0,40 1.06



Table 2 t Aromatic Bydrocartosn Ratios for well PHILLIPS ' Page- 1

Depth wnit of røeaswte; i

Depth Typ Lithology røiR D?*NB 3PhR 2/lMP MPIl MPI2 OBT/P 4/1MDBT |3-f2}/lHD8T

1,62 -. 1.41 1.02 .I-.1D 0.34 86.18 12/76 003-

1.53 2.41 0,20 1.51 1,06 1,0? 0.19 2^.35



Table 3; Variation in Trifcerpane Distribution for Well PHILLIPS

Beoth unit of sseasure; 1

B/K B/B+A S+E+F C/E C/C+E X/E -Z/E 2/C Z/Z+ 1&/Ef F .C+D+£jt? m-F/C+E Jl+J2% Sample-

.00 bulk .46 0,32 0, .0.81 0,45 0.18 64.71 002-0



Table 4: Variation in Sterane Distribution for Well PHILLIPS

Depth unit of measure*. I

Depth Lithology Ratio! Batio2 Eatio3 Ratio4 RatioS IfetioS Ratio?

Page % 1

26,00 bulk 1.83 $4.72 74.88 1.18 0,73 0.28 0.22 002-0

3
Rat.io2: q / q * fc * 100%
Ratio.3; 2(r -̂- s)/{q + t + 2{r + s)> * 100%
Ratio4: a + b + c + d / h + k + 1 + n

BatioS:
Batio6:
F.atio7: +• t



OF SAMPLE 25A AND 26B (FID)



Ai, a > 3 1 3 WOC7C03 A WHOLE OIL 2 5 / 1 2 / 8 7

1 !

1 00-—I

80-

60 —

40-

20-

,10

j,™™^—.J—T

2 0 40 50 SO
DH e t e n l i o r, j i nr.

TO

n u t e s
so 90 5 0 0



Ana l y s i s WO07003B WHOLE OIL 2 6 / 1 2 / 8 7

>
e

6 0

r—j—r-r-r'-r-!"r"r"r~r~r~r-r~r~t'"f,—rrr—r—n—r

2.0 30 4-0

10

50 6-0

R e i e n t i o n T i m e ( M i n u t e s )
100



WH 0 L E 011: C H ROHATOG RA M S

OF SAMPLE 25A AHD 26B (FPØ)



\Q2.0

10 1.5

i o

100. 5

2 5 / 1 2 / 8 7

in
10 0.

c
L 5-»

9 9 .

98, 5

98. 0
10

R e t e n 1 1 o n T i m e [ M i n u t e s



toa.

ta i . 8-

t 0 1 . 8—j

"> 101 . ."4-

A n a l y s i s WOO7003B 7 , 1 , 1 WHOLE OIL 2 6 / T 2 / 8 7

100;. o—f-r
10

• • ' • • ' I • ' ' • ' ' ' • ' ' ' i " " - r -

40 50 6S 7 0

Retention Time (Minutes)
80 100



Oi K5ft*« S.-S

SATURATED FRACTION CKROMATOGBAKS

OF SAMPLE 25A and 26B



Ana ivsis SA25A 5, 1, 1 PHILL IPS

c
• s — •

• i n

•<L>
- ^
C

15A , 5AT

10 20 30 40 50

R e t e n i i o n T i me ( M i n u t e s )
6.0



A n a l y s i LI. IPS, 2 68,SAT

£

i me
so
Hi n o t e s )

..„.

70
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AROMATIC FRACTION CHROMATOGRAMS

OF SAMPLE 2 5A AND 26B (FID)



8 , 0
A n a l y s i s ART0 5 2 5 A , 1 , 1 2.5A P H I L L I P S

R e t e n t I on Time ( M i n u t e s
80



5. 4-
Analys is AR07003B 8, 1, 1 PHILLIPS, 2 6B, ARO

4, 2

R e t e n t i o n T i m e ( M i n u t e s )
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AHOHATIC FRACTION CH.ROMATOGRAMS

OF SAMPLE 2SA AND 26B (FPD)



Ana l y s i s A700525A 7 A .i PHILLIPS 25A

2500-

a-ooc-
>

c
0)

1 5 0 0-

1000-

5 0 0 -

C5l

T
20

uuJ

T
3 0 40

R e i e n t i o n

T
50

T i me ( M i n u t e s )
so 70 80



Analysis A700526B 7, 1, PHILLIPS

-30C

>

E
280-

m
C 280H

240-

2 20--

2 0 Ø - l

—---r—j—,—,—r—,

20

. . . r _ 1 ™ t . . . r , . , , , , ] , ( t , , , . , . v _ ^ _ T . _ , . ^ r . r

3 0 4-0 SO 6 0

R e t e n t i o n T i me ( H i n u t e s )
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GC -• MS FBAGKENTGGBAMS

OF SAMPLE 28B



PNItlPSSR M M SirHagnetie TS2SI fl&nt-*GCGLRS
njection I Groyp i fes 177,1842

IE 2SB, SBTIfBTEO FRRCTIOR ?M Ml

H/Z 177
Demethyialed 'trjterpanes.



.c TS2SS
M
OIL

Tri terp anes.



lilPSSR- 18-JBH8 5tr*§ng£i6 TS25I fte«£iJtffi
I Injection I 6r«jp 1 tes -817.1:

1FIE 181, :S»T«ta FilCII» R8JB OIL

M/Z 21?
Steranes,



PHILIPS8B
Savple I j p
Text-"SflHPlE 268S SflTISMTEO FSRCTIOH F r ø OIL

M/2 218
14-beta (H ) , 17-.be ta \H)
steranes.

32-48 35=1 44=28 46 48 4S=S8 51-21



TS2S8 Rcnt^OEGLrø
253*242?

TextSIBPLE 28BS SBiyiiflTED FACTION FROH O i l "

SysierfffiCQSRI

M/2 259
Rearranged steranes.



PHRLIPS3 8-JRN-88 Str-Hagnetlc TS25B
Sample 1 in jec t ion ! Group I to I8t
Text--SB!!PL£ 868, RROHRTIC FRBCTION FROH OIL

Systeu^flROl

3681

Alky! benzenes,

\Zm 16:08 28 88 24-88 E8 88 38^88 sa-88 58n



PHILLIPS3 8-J8N-88 Sir Magnetic TSSSi flcnt^OUB System rø

C4 alky! benzenes.



PH1LLIPS3 B - J R M Sirftagnetic
Sample I Injection ! Sroup I

': = SfifiPLE 288, HROffiTIC FRRCTION

59 Rcnt-GEOLflB
142.8783

!0H OR

38838
M/2 142
Methyl napthaSenes»



Sample ! In jec t ion I p
Text-SfflPLE E88, RRORflTIC FRBCTTO

irflagnetic mm RenbOEOLl
fess I5BJ939

IS j

+27

i \
1,2

18 4€ 2!=28 22 m

38226
M/Z 156
C2 napthaienes.

25^86 28 4



PHILLIPS3 B-Jflti-88 SLrHaqnetic TS25B fent GEOifiB

M/2 170
C3 napthalenes.

\j v

1*48 IS 88 17-28 1-8*48 28 M ZVZt 48 28 86



PHILLIPS3 8--JHH-BS
Sample 1 injection. I
å zmt mnmm tmnm

lr•Magnetic 'TS258 Bent=SCOlffi
178J783
It

M/Z 178
P h en an t h re ne

22 HB 24=88 25=88 26 4 23=28 1%W 3 ? 8 8 3 3 ^ 8 ' mU% 3S=! •Z% 38-48 41-1



PHI1LIPS3
Sample I

ases m i

S i r H
Group
F

c 1S258 Hent-
Bass !8gJ938

Jysten-'flfi-OI

22*8 .24=88 35:28 28^48 28^

55234

Methyl phenanthrenes,



PHIIUPS3 8-JH-88 Sir-fegreik TSeSS
S l I injwMm 1 Srøup i fess MY1088

mim, mmmt tmnm mm on
System -

T""*»

M/Z 208
C2 phenanthrenes.

22-48 2 4 - 8 1 25=28 26 48 2 8 M 2 8 ^ 8 38^48 32^88 3 3 2 8 34=48 36 = 88 3? 29 38 48 4«



PHHLLIPS3
Sample 1

8-JRH-88 Sir=1
Injection 1 Gro
2S8, f r a m e FRRCT

TSH8
flass 328.1253

OIL

flcnt GtOLBB Sysler HOI

S5
38

C3

* ' et-18 -.23=28 36-4 34-48 38 88 37=28 30 48 481



PHILL1PS3 8-JRK-B8 Sir-'Hagnctlc 18258 Bcnt-'GEOLSfl
Sample 1 Injection ! Group 1 to 138,8583
Text-SfWU 288, ffiOMTIC FRBCTION FROH OIL

System•

15.

243

198
Met hyi d\benzothiøphenes,

T r ^^yvvy^yy^-y • — . . f . . . -x——y..».^,;^,.»^^.^.. ^«.j , ^ «-™v ,w * ^ *

26=49 28--88 38--# 33^8 34 = 48 38=08 37=81 38=41 48 B8



PHRUPS3

iext-'SBHPt

m r f
! Sfoup 1 fess t\l

, e w m t .FRBCTION F » OIL

16259
M/Z 212
C2 dibenzothiophenes.

u u
28 48 28 08 SS 2S \-Z% 34 48 3£ 08



ILL1PS3 8-JHM

Text*SIMPLE HSB, røHUTE Si l

M/Z. 231
TriapomatiG steranes.



PHILLIPS3 B-JRN-BB SLrHagnet ic TS258 RcnbGEOLRB
Saftple 1 I n j ec t i on 1 Group 1 flass 253.1956
Text=SRHPLE 268, ftRONRTIC FRRCTION FRON OIL

Systén RRO1

1BB.
9 5 .
9 0 .
8 5 .
8 0 ,
75 .
7 0 .
65 .
BØ
55 ,
5 8 .
45 .
46.
35 .
30 .
25.
80 .
15.
10.
5 .
0

Horn: 672
M/Z 253
Monoaromattc ster\

33=20 35= 36:40 38^20 40: 41 = 40 43=20 45 98 4G 48 48 28 58 51^40 53:20 GEOIABINOR


