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EXPERIMENTAL AND DESCRIPTION OF INTERPRETATION LEVELS

Total Organic Carbon (TOC)

Picked cuttings of the various lithologies in each sample was crushed

in a centrifugal mill. Aliquots of the samples were then weighed into
Leco crucibles and treated with hot 2N HC1 to remove carbonate and wa-
shed four times with distilled water to remove traces of HC1. The cru-
cibles were then dried at 80°C. The samples were then analysed on a
Leco E C 12 carbon analyser, to determine the total organic carbon (TOC).

The results are shown in table A in the Appendix with the Tithological
description.

Rock-Eval Pyrolysis

100 mg crushed sample was put into a platinum crucible whose bottom and
cover are made of sintered steel and analysed on a Rock-Eval pyrolyser.

Extractable Organic Matter (EOM)

From the TOC results samples were selected for extraction. Of the selec-
ted samples, where possible approximately 100 gm of each was extracted
in a flow blending system (Radke et al,, 1978, Anal. Chem. 49, 663-665)
for 10 min. using dichloromethane (DCM) as solvent. The DCM used as
solvent was distilled in an all glass apparatus to remove contaminants.

Activated copper filings were used to remove any free sulphur from the
samples.

After extraction, the solvent was removed on a Buchi Rotavapor and trans-
ferred to a 50 ml flask. The rest of the solvent was then removed and

the amount of extractable organic matter (EOM) determined.

Chromatographic Separation

The extractable organic matter (EOM) was <eparated into saturated frac-
tion, aromatic fraction and non hydrocarbon fraction using a MPLC system
with hexane as eluant (Radke et al., Anal. Chem., 1980). The various
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fractions were evaporated on a Buchi Rotavapor and transferred to glass-
vials and dried in a stream of nitrogen. The various results are given
in Tables C-F in the Appendix.

Gas Chromatographic Analyses

The saturated and aromatic hydrocarbon fractions were each diluted with
n-hexane and analysed on a HP 5730 A gas chromatograph, fitted with a
25 m 0V101 glass capillary column and an automatic injection system.
Hydrogen (0.7 ml/min.) was used as carrier gas and the injection was
performed in the split mode (1:20). Ratios determined from the satura-
ted hydrocarbon gas chromatograms are shown in table G. Gas chromato-
grams are shown in figures a and b in the Appendix.

GC-MS Analysis

The GC-MS analysis were performed on a VG 70-70H mass spectrometer cou-
pled to a Varian 3700 gas chromatograph. A 20m OV-1 fused silica column
was fitted in the chromatograph and helium was used as carrier gas. In-
Jjections were performed in split mode.

The saturated hydrocarbons were analysed by Multiple Ion Detection (MID)
with a scan cycle time of approximately 2 seconds. Full data collection
was applied for the aromatic fractions with a scan time of 2 sec/decade.
Data acquisition was done by a VG data system.

Figures ¢ and d in the Appendix show the various mass fragmentograms[
Measurement of ratios used was performed as follows:

Triterpane and sterane ratios were calculated from peak height in the
m/z 191 and 217 fragmentogram. Correction for variation in intensity of
m/z 217 fragmentograms between g8 and ooo steranes was also made (ratio

1) based on peak area in m/z 217 i.e. r+s/qtr+s+ty ratio 2 absolute
percentage in aaa and BB steranes i.e. 2(r+s)/q+t+2(r+s).

087/r/ah/3
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INTRODUCTION

The aim of this study was to correlate oil shows and a condensate pre-
sent in Jurassic sandstones of well 7120/8-2 with the potential source
rocks in the same well. An added complication to this is the presence
of migrated hydrocarbons within parts of the source rock seguences,
which will interfere with the attempted correlation.

A brief discussion follows of the petroleum potential of the different
source rock sequences in the well plus the amounts and composition of

extractable organic matter in the oil shows.

Potential Source Rocks

The source rocks which theoretically could have produced the hydrocar-
bons present in the 0il shows and condensate include:
- Palaeocene-Cretaceous claystone from 800-950 metres
approximately.
- Lower Cretaceous-Upper Jurassic claystones 1950-2085
metres.
- Lower Jurassic claystones and coals from 2100 metres to
2400 metres approximately.

Based on Rock-Eval pyrolysis and TOC data (Appendix 1 and 2) the most
probable 0i1 source would be the Upper Jurassic claystones (Hydrogen
indices 200-400, TOC 4-10%). However wet gas and condensates could be
derived from the other source rock horizons. A detailed assessment of
source horizons and correlation to the o0il shows and condensates is

given later.

0il1 Shows

The soluble bitumen of the sandstones between 2100 and 2220 (see figure
1) metres consists of approximately 70% hydrocarbons (average 71.2%)
with extractabilities (milligrams hydrocarbons per gram TOC) of between
200-400 (average 298 mgs HC/g TOC), and saturate to aromatic hydrocarbon
ratio is approximately 3:1. This ‘data indicates the presence of 0il
stain, i.e. migrated hydrocarbons in these sandstones. This conclusion
is supported by qualitative observations of the fluorescence and cut
fluorescence of the hand specimens under ultra-violet light, and the
high Rock-Eval production indices (average 0.77).

087/r/ah/4
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Figure 1

Location of source rocks and oils shows in 7120/8-2 (Gamma Ray response
shown on left) of stratigraphic section modified from Statoil diagram.
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The presence of migrated hydrocarbons in certain samples of the source
rocks is indicated. The high Rock-Eval production index value for the
Towest type II/III claystone sample of the Upper Jurassic 2070-2085m
(M-6989, production index = 0.24) in what is an early mature section,
suggests the presence of migrated hydrocarbons.The occurrence of a dull
orange fluorescence and white cut fluorescence in silt lamina of a clay-
stone from the Lower Jurassic at 2100 metres (A-4200), and the high sa-
turate/aromatic ratio (2.4) of the hydrocarbons from this surface wash-
ing of this claystone also suggests the presence of migrated hydrocar-
bons.

The following discussion is in four sections:
Correlation of the oil shows.

Correlation of 0il shows to condensate.
Correlation of 0il shows and condensate to source rocks.

O O W o>

Conclusions

A11 gas chromatograms and mass fragmentograms which are discussed are
shown in the appendix, along with extraction and Rock-Eval data.

087/r/ah/5




IKU

A, Correlation of 0il shows

Gas chromatography saturated hydrocarbons

The o0il shows in the four sandstone cores between 2100 and 2220 metres
(A-4199, A-4201, A-4202 and A-4204) have very similar saturated hydrocar-
bon gas chromatograms (see appendix for gas chromatograms). The four
samples have unimodal smooth (CPI 1-1.1) n-alkane distributions ranging

from nClZ'nC36’ with the maximum between nClg-nC21. Pristane/nCl7 and
pristane/phytane ratios are very similar for all the samples (0.6-0.7
and 1.4-1.8 respectively, see table 1).

Table 1. Saturated hydrocarbon ratios

IKU code Depth Pristane Pristane CPI
(m) nC17 Phytane
A-4199 2100.16 - 0.6 1.9 1.0
2100.28
A-4201 2178.70 - 0.6 1.9 1.0
Sandstones 2178.80
A-4202 2191.17 - 0.7 1.9 1.1
2191.25
A-4204 2217 .49 - 0.6 1.9 1.1
2217.56
Claystone A-4200 2113.76 - 0.7 2.8 1.2
wash. 2113.82
Condensate A-4205 - 0.1 2.6 N.M.

The hydrocarbons washed from the shale (A-4200) show a different satu-
rated hydrocarbon pattern to the oil shows. It has a bimodal n-alkane
distribution with a narrow, main envelope from nC13-nC20 (maximum
nClG) and a minor envelope from nC21—nC36.(maximum at nC29).

The weak fluorescence, but bright white cut fluorescence, in the silt-
stone laminae in this claystone mibht indicate that condensate-type migra-
ted hydrocarbons are present. This suggestion is supported by the domi-
nant Tow molecular weight n-alkane envelope. The washings of the coal
(A-4203) from 2200 metres showed mostly high molecular weight components

from nC C

207°35°
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Gas Chromatography Aromatic Hydrocarbons

The aromatic hydrocarbon distributions of the four sandstone samples
are similar to each other. Phenanthrene (P), methyl phenanthrenes (MP)
and dimethyl phenanthrenes (DMP) dominate in .the top three samples
(A-4199, A-4121, A-4122). The alkyl naphthalenes (C,-, C2- and C3-naph-
thalenes marked MN, DMN and TMN on chromatograms, see appendix) are more
prominent in the Towest sandstone sample A-4204 and least prominent in
the top sample A-4199.

The detailed pattern of aromatic hydrocarbons of these oil shows is very
similar, and the relative peak heights of alkyl naphthalenes and methyl
phenanthrenes are very similar. Table 2 shows values for various
parameters which are regarded mostly as maturity parameters (Radke et
al., 1982).

Table 2. Aromatics Ratios

IKU code 2:1 MNR 2:1 ENR DMNR MPI 1 MPR

A-4199 - - ' 2.4 0.89 0.95

A-4201 1.6 2.4 2.4 0.82 0.90
Sandstones .

A-4202 1.6 2.5 2.2 0.94 0.91

)

A=-4204 1.7 2.4 2.8 0.78 0.95
Claystone A-4200 1.4 ' 2.8 4.1 0.76 1.03
wash
condensate A-4205 - 2.7 3.6 - 0.92 1.22

2-methyl naphthalene
2:1 MNR = —omemmmmcmcc e Marked MN on chromatograms
1-methyl naphthalene
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2-ethyl naphthalene

Marked DMN on chromatograms

Marked MP on chromato-

2:1 ENR = —eommccmmcmcemee o
1l-ethyl naphthalene
2,6+2,7-dimethyInaphthalene

DMNR = mceme oo
1,5 dimethylnaphthalene
1.5x(3+2-methylphenanthrene)

MPI 1 =  comemeeme e
phenathrene+(9+1-methylphenanthrene)
3+2-methyl phenanthrene grams

o T

9+1-methyl phenanthrene

The slightly higher methyl phenanthrene and dimethylnaphthalene ratios

for the condensate suggest that it may come from a slightly more mature

source rock than the oil shows. The values for the claystone washings

suggests that the migrated hydrocarbons present in the sample are mainly

Tow molecular weight hydrocarbons from condensate. The general dominance

of relatively high molecular weight aromatics as well as saturated hydro-

carbons compared to normal crude oils suggests a loss of low molecular

weight material from the oil shows. The claystone washings are dominated

by dimethyl and trimethyl naphthalenes. The coal (A-4203) was also washed
before extraction and the aromatic hydrocarbons from this are dominated

by phenanthrene and alkyl phenanthrenes. The dominant saturated hydrocar-

bons in the coal, as previously mentioned, are dominated by high molecu-

lar weight n-alkanes. It is probable that a surface coating of high mole-

cular weight hydrocarbons similar to the oil shows is responsible for

the hydrocarbon pattern in the coal. The aromatic hydrocarbon distribu-
tion of the extracts of the claystone (A-4200) and coal (A-4203) are
unlike the oil shows and the washings and are dominated by naphthalene

and the alkyl naphthalenes (see appendix).

Gas Chromatography - Mass Spectroscopy

Several mass fragmentograms of the saturated and aromatic hydrocarbons

were obtained.

087/r/ah/8
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Saturated Hydrocarbons

m/z 191 fragmentogram (triterpanes)

The m/z 191 traces of the saturated hydrocarbons of the 0il shows are
very similar (see table 3 showing ratios of various triterpanes).

Table 3. Triterpane ratios from m/z 191 fragmentogram.

Sample IKU A/B C/E F/E E/G %225
code (G/G+H)
A-4199 1.2 0.5 0.08 2.7 60%
A-4201 1.3 0.6 0.10 3.1 60%

Sandstones
A-4202 1.3 0.5 0.11 2.5 66%
A-4204 1.3 0.7 0.12 2.3 62%

Claystone  A-4200 0.6 0.8 0.14 1.5 64%

wash

Condensate A-4205 1.5 1.1 0.05 2.4 68%

KEY

A = C27 hopane A % 225 =G/G+H percentage of C31223

B = C27 hopane hopane to the total amount of

C = C29 hopane C31223 + C3122R hopanes

E = C3O hopane

F = C

30 moretane

Full identification of hopanes is shown with the mass fragmentograms in
the appendix.

The dominant compound is the C3017u(H), 218(H) hopane (marked E on
fragmentogram) in future referred to as the CBOthopane. Second is
C29u8 hopane (C). The relative amounts of A and B which are C27
triterpanes (see key to fragmentograms in the appendix) are similar.
This ratio has been used as a maturity parameter (Seifert and Moldowan,
1978) as Tm/Ts. Tm or maturable triterpane (peak B) over Ts or stable

087/r/ah/9




- IKU

triterpane (peak A) gives a decreasing value with increasing maturity.
The value A/B increases with maturity. This ratio is Tow for the clay-
stone washings indicating lower maturity for the washings than the con-
densate or oil shows. The Tow value may be that the measurement is per-
formed on triterpanes indigenous to the claystone (see source rock tri-
terpane ratio values in table 9). '

The percentage of C31223ashopane in all the shows, condensate and wash-
ings is characteristic for mature samples. The increase in C29 relative
to C30a8hopane in the condensate may be due to a slightly higher matur-
ity of the condensate. The ratio of F/E (moretane/hopane ratio) is also
a rough indicator of maturity. The smaller the value, the higher the
maturity of the sample (see source rock discussion).

m/z 217 fragmentogram

The general distributions of steranes in the oil shows are very similar.
Table 4 gives some ratios used in this source rock/crude oil correlation.
Figure 2 roughly plots the relative composition of C27, 028 and ngaaastern
anes in the shows and the source rocks.

Table 4. Sterane* ratios of oil shows and condensate (plus shale
A-4200 wash values for coal wash were not measurable).

C C

29 29

Sample type IKU C27/(329 dia- ngdiasteranes % BB %20S
code steranes C29 regular steranes steranes

steranes

(a+b/h+k) (h+k/qtr+s+t) 1 2 (g/g+t)

A-4199  0.95 0.97 64% 79% 59%

A-4201 0.80 0.94 56% 73% 60%

Sandstones

A-4202 1.07 - 0.65 59% 80% 55%

A-4204 0.78 0.71 60% 74% 51%

Shale wash  A-4200 1.1 0.53 57% 76% 45%

Condensate A-4205 1.8 0.67 56% 73% 58%

087/r/ah/10
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* For full identification see key to mass fragmentograms.

The variation in certain ratios is quite large. There is a slight diffe-
rence in %20S ng values between the top two and bottom two sandstones.
There is also some difference between the top and bottom two samples in
the C29 diasteranes/regular sterane ratio, with more of the C29 dia-
steranes in the top two sandstones. Increases in diasterane to regular
sterane ratios have been attributed to increased migration distance and/
or increased maturation (Seifert and Moldowan, 1982). The amount of C27
diasteranes relative to C29 diasteranes is also much greater in the
condensate than the oil shows or claystone washing and is due perhaps
to both maturity and longer migration distance. The lower C29 diaster~
ane to regular sterane ratio in the condensate and bottom two shows to
the other two shows may indicate a source difference.

Another possibility is that the top two are in some way slightly more
mature than the bottom (also have higher %20S) or have been altered
more during migration or as mentioned possibly there is more than one
source. However apart from the evident difference in amount of 029

diasteranes and also larger amounts of the C29 aaa20R sterane (marked

t) in the top two samples other small variations in values could be
difficulties in accurate measurement.

Aromatic Hydrocarbon Fragmentograms

The m/z 91, 92, 105 and 106 fragmentograms of the four sandstones are

very similar (see source rock/oil show correlation for details) whereas
the washings of the shale is unlike both these and the aromatics of the
extract from the shale. The condensate is difficult to compare with the
shows since boiling point ranges are quite different, although, where

ranges overlap the distributions are similar.

Summary

The 0il show samples are most probably from the same main source. How-
ever, the small differences in sterane distributions indicate possibly
minor additional sources or different migration histories. |

087/r/ah/11
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B. Correlation of 0il shows to condensate

It is impossible to compare the shows and the condensate from the satu-
rated hydrocarbon chromatograms since their boiling ranges are quite
different (e.g. maximum nC7 in condensate, and nClg-nC21 in the oil
shows). Comparison can only be undertaken on, certain of the mass frag-
mentograms of the saturated and aromatic hydrocarbons.

Saturated Hydrocarbons

m/z 191 fragmentograms

Apart from the apparently smaller ngashopane (C) in the shows, the
triterpane pattern of the condensates and the shows is similar, e.g.
triterpanes A/B ratios, relative amounts of C30 to C31a6hopanes(i.e.
E/G, see table 1).

The claystone wash is less like the condensate and the o0il shows, and
ratios such as A/B are intermediate between the values for the clay-
stone extract and the condensate/shows.

m/z 217

%208 ng and %BBng sterane values (see previous measurements) are
very similar for both condensate and shows. However, the general pat-
tern is different, in the condensate the C27 diasteranes (peaks a and
b) are much more prominent than in the shows (table 4).

m/z 205

There are differences in the pattern between the o0il shows and the con-
densate and the claystone washings. The low concentration of the triter-
panes in the condensate and washings may be a reason for the difference.
The changed pattern being due to acquisition of a different pattern in

the condensates and washings derived perhaps from other sources during

migration through source rock intervals.

Another possible explanation is that there is so little of the triter-

panes that minor fragment ions from other compound groups affect the
distribution.

087/r/ah/12
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Aromatic Hydrocarbons

The boiling point ranges are different, and the m/z 92 and 106 aromatic
hydrocarbon fragmehtograms as previously mentioned have similar distri-
butions where there is overlap in boiling ranges. It is probable that
the condensate has come from the same source or sources, although slight-

ly more mature (see aromatics ratios in Table 2 and the discussion fol-
lowing table 2).

Summary

[t is difficult to correlate condensate to shows since boiling point
ranges are quite different. However, both shows and condensate are paraf-
fin-rich, and although the condensate is of higher maturity based on
aromatics ratios, other parameters indicate a fair similarity between
condensate and shows.

087/r/ah/13
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c. Correlation of 0il shows and condensate to source rocks

The source rocks which could be the source for hydrocarbons in this
well as previously mentioned are:

1) Palaeocene-Cretaceous claystones from 800-950 metres.
2)  Cretaceous-Upper Jurassic claystones from 1950-2085 metres.
3) Lower Jurassic claystones and coals below 2100 metres.

The first sequence plus most of the Cretaceous claystones to 1980 metres
have from good to rich values for organic carbon (1-3% TOC) but hydrogen
indices are generally less than 100 (i.e. mostly type IV kerogen) with
poor petroleum potentials <1. Only the samples at the top of the Cre-
taceous 870-885 metres, and 930-945 metres have fair petroleum poten-
tials. The Lower Cretaceous-Upper Jurassic claystones show a gradual
increase in petroleum potential downwards from good to rich. The kero-
gen type is mostly type III within the Cretaceous and type II/III in
the Jurassic interval. The Lower Jurassic claystones contain type III
kerogen with good petroleum potential. The coal(s) in this sequence
appear to be inertinite and vitrinite rich and not abundant in exinite.

A preliminary assessment of Rock-Eval data and extraction data and the
saturated hydrocarbon gas chromatograms from the three main horizons
mentioned indicates that:

1) The top horizon is immature, but the high production index values
suggest the presence of migrated hydrocarbons. The low Tmax suggests
that the 52 peak may represent asphaltic material in part and if so
it is unlikely to be a good enough 0il source. It would also be diffi-
cult to correlate with o0il shows and condensate because of the abun-

dance of migrated hydrocarbons.
2) The Cretaceous-Jurassic sequence from 1950-2085 metres is moderate

mature or at the 0il generation threshold. Three samples were chosen
for analysis, table 5 1lists detai[s of source rock richness, type etc.

085/Q/jb1/1
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Table 53 Cretaceous-Upper Jurassic source rock characteristics

Sampie Age IKU Depth HI 0I Pet. Prod. %HC Sat/ mgs HC/
Code Pot. Ind. Aro g TOC

Cretaceous M-6984 1995-2010m 291 8 13 0.10 51 0.9 33
T0C 4.1%
type II/111

Jurassic M-6987 2040-2055m 243 7 22 0.14 53 1.0 32
TOC 7.9%
type II/III

Jurassic M-6989 2070-2085m 229 6 32 0.24 33 0.8 15
TOC 10.4% (

OI)I)'\'\JM ;lﬁ%\‘i bl\
type 117111 L ° 2881304 )

M 3«/1:-" svt )

The high production index of the last sample suggests the presence of
migrated hydrocarbons uniess the kerogen has begun to yield signifi-

cantly greater quantities of hydrocarbons (compared to the sample which
is only 20 metres above). This migrated material will obscure the in-

digenous hydrocarbon distributions and therefore any correlation of the
0il shows with this Sample will be of doubtful value.

3) The claystones/coals of Lower Jurassic age are within the upper part

of the 0il window. Four samples have been chosen for analysis see table
6.

085/Q/jbl1/2
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Table 6. Source Rock Characteristics of Lower Jurassic Claystones

Sample Age IKU Depth HI 0I Pet. Prod. %HC Sat/ mgs HC/
Code Pot. Ind. Aro g TOC
Claystone A-4200 2113.76-.82 110 8 2 0.14 55 0.5 9
1.5% TOC
type III
Coal A-4203 2213.85m 217 5 173 0.15 32 0.4 24

type II/III

Claystone M-6696 2331-46m 235 6 12 0.16 37 0.5 50
- 4.4% TOC
type I1/III

Claystone M-7005 2366-81m 145 9 14 0.07 32 0.6 6
9.2% TOC
. type III

Apart from the top sample which has a fairly high percentage of hydro-
carbons the other samples may not be too badly affected by introduced
hydrocarbons (all samples were washed before analysis).

Based on the maturity data from the source rock report (and supported
by gc-ms data to be discussed) none of the samples are mature enough to
have produced the 0il or condensate present in this well. Therefore the
correlation is restricted to indicating the most probable source, assum-
ing that the source facies do not change lateraily.

Gas chromatography

The saturated hydrocarbon patterns do not allow any definite
eliminations to be made. The abundance of high molecular weight
n-alkanes (greater than nCZO) inlthe shows could be derived from
either the Upper or Lower Jurassic claystones.

085/Q/3jb1/3
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Table 7. Saturated hydrocarbon parameters for source rocks

Sample type Sample Pristane/ncl7 Pristane/phytane  CPI
M-6984 2.8 3.0 1.5
M-6987 2.6 2.6 1.3
Claystones M-6989 2.5 2.9 1.3
A-4200 0.7 3.0 1.3
Coal A-4203 0.9 4.2 1.0
Claystones M-6996 0.7 2.7 1.2
M-7005 1.3 3.0 1.3

A triangular plot (figure 3) of pristane, phytane and nor-pristane (the
C18 isoprenoid) indicates that distribution of these fsoprenoids for
the shows is closest to the Upper Jurassic/Cretaceous claystones whereas
the condensate is quite separate from the shows. The hydrocarbons washed
from the claystone (A-4200) are very similar to the condensate, but
quite different to the hydrocarbons extracted from the claystone. A
similar observation can be made for the distribution of isoprenoids
washed from the coal which are quite different to the extracted hydro-
carbons from the coal but very similar to the shows. Since the coal is
close to the o0il show zone it is not unreasonable for the coal to be
surface coated with migrating hydrocarbons of the same composition as
the shows. The claystone, A-4200, has probably been affected by mi-
grated condensate-type hydrocarbons.

Normally in marine shales with type II kerogen the pristane/phytane
ratios are low (below 3) and generally <1.5 when immature, and between
1-2 at peak o0i1 generation. Coals and carbonaceous claystones tend to
change from low values (v1) when immature to very high values up to 10
at peak o0il generation. Values for the shows of 1.9 would tend to
support a type II origin for these hydrocarbons, rather than coals or
carbonaceous claystones.
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Aromatic hydrocarbons

Methylnapthalene and phenanthrene ratios (table 8) suggest at least
peak 0il generation maturity for the source rocks which yielded the oil
shows and condensate. The Cretaceous/Upper Jurassic samples are mode-
rate to early mature and the aromatic distributions such as the methyl
napthalene and methyl phenanthrene ratios are lower than for the shows
(table 2). This indicates that a higher maturity for these source rocks
is required to reach the same values as the shows.

Table 8. Methyl Naphthalene and Phenanthrene Ratios

IKU no. MNR 2/1 MPI 1 MPR
M-6984 1.04 0.50 0.83
M-6987 1.02 0.60 0.65
M-6989 1.11 0.66 0.80
A-4200 1.18 0.74 . 0.97
A-4203 - 0.70 0.85
M-6996 1.22 0.71 0.82
M-7005 1.16 0.66 0.86

The higher methyl phenanthrene ratios (MPI 1) obtained for A-4200,
A-4203 and M-6996 but not M-7005 are probably due to the presence of
migrated hydrocarbons of the same type as the o0il shows or condensate.
Whereas the Towest sample M-7005 shows some similarities to the Upper
Jurassic source rock samples, and probably consists in part of caved
material.

* ENR and DMNR (see Table 2) were not calcuated.

Gas Chromatography - Mass Spectrometry

Several mass fragmentograms of saturated and aromatic hydrocarbons were
obtained for the source rocks.

085/Q/jb1/5
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Saturated hydrocarbon mass fragmentograms

m/z 191 fragmentograms (triterpanes). Several observations can be made
about the triterpane distributions. Table 9 shows a variety of tri-
terpane values which have been used in correlation problems. In the
Cretaceous-Upper Jurassic claystone samples, the C31 22S epimer is
less than 22R i.e. peak G<H unlike the shows and condensate suggesting
that maturity of the claystones is less than required for 0il genera-
tion. Similarly the two lower samples from the Lower Jurassic have G<H,
also suggesting that this horizon is not mature enough for major oil
generation. Values of G>H occur in the bottom sample from the Upper
Jurassic and top two samples from the Lower Jurassic is probably due to
the presence of migrated hydrocarbons in these samples, rather than a
maturity difference. |

The 031—C35 0B22S and R epimers tend to be more prominent in the
Cretaceous/Upper Jurassic samples than the Lower Jurassic and is per-
haps a source related feature (at this level of maturity).

The moretanes (peaks D, F, I) are more prominent in the Lower Jurassic
than Upper Jurassic samples which may also be a source related differ-
ence since there is no great difference in maturity between the Upper
and Lower Jurassic. Moretane/aB hopane ratios (e.g. F/E in table 9)
tend to decrease with increasing maturity and values suggest that the
Lower Jurassic shales are relatively immature.

Table 9. Triterpane ratios of source rocks

IKU no. A/B C/E F/E F/G %22S G/G+H
- M-6984 0.27 0.70 0.20 2.0 49%
M-6987 0.39 0.58 0.15 2.3 48%
M-6989 0.16 0.81 0.16 1.5 53%
A-4200 0.12 0.87 0.29 1.2 64%
A-4203 0.19 0.63 0.13 1.5 70%
M-6956 0.21 0.99 ° 0.28 2.1 47%
M~-7005 0.13 0.97 0.27 1.8 48%

Full identification of hopanes is shown with the mass fragmentograms in
the appendix.
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Also suggestive of Tow maturity is the ratio of the C27 hopanes A/B,
which is Tow for all samples in comparison with the o0il shows and con-
densate values (cf table 3 and 9). The difference between shows and
source rocks.in the ratio of Crg to €3y aB hopane (C/E) and C30

to C31 o hopane (E/G) are part maturity and part source controlled.

The difference between shows (table 3) and source rocks (table 9) are
probably mainly maturity affected, eg. is the higher value of %22S
and A/B of the shows and condensates compared to most of the source
rocks.

The coal (A-4203) is noticeably different to the other samples in hav-
ing the 028 bisnorhopane and from the m/z 163 and 177 fragmentograms
an additional compound which is probably the C27 triterpane tentative-
ly, identified by Bjorey and Rullkotter (1980) as a C25,C28,C29,
trisnormoretane and identified by Volkman et al (1983) in fact as a 25,
28, 30 trisnorhopane (peak marked 1 in m/z 177 fragmentogram in the
Appendix). The presence of this compound is also suspected in M-6996, a
claystone below the coal. There is no evidence for either of these com-

pounds in the shows and condensates which would appear to suggest that

they are not the source of the hydrocarbons in the shows and condensate.

However, the other claystone sample A-4200 does not appear to have
these compounds and therefore from this evidence alone, some carbona-
ceous claystones in the Lower Jurassic cannot be ruled out at least as
a part source for the hydrocarbons.

m/z 217 fragmentogram (sterane fragmentogram). Figure 2 shows a plot of
the relative amounts of C27:C28:C29 asa 20R steranes (peaks
marked j:p:t) for shows and source rocks. This indicates that the

Cretaceous/Upper Jurassic claystones are relatively richer in 027
steranes in comparison with the Lower Jurassic claystones. The relative
sterane distribution of 0i1 shows plots closest to the Lower Jurassic
claystones whereas the condensate plots closest to the Upper Jurassic
claystones. However, there is probably a tendency in the formation of
condensates for bias towards lower molecular weight compounds due to
high maturity and migration processes and the relative ratio of
C27:C28:C29 is probably not representative of the source of the

condensate, although it may be a guide.

The sterane ratio for claystone A-4200 plots close to the condensate
which may be due to the presence of migrated hydrocarbons in this
085/Q/jb1/7
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claystone rather than to a source similarity. The similarity of the
ratios of the carbonaceous claystones M-6996 and M-7005 for the oil
shows (i.e. relatively rich in (329 steranes) suggests that they are
related.

However, the shows and the condensate and the Upper Jurassic claystones
are richer in C27 diasteranes than the Lower Jurassic claystones and
this would suggest that the Upper Jurassic claystones are a more likely
source (see table 10). Maturation parameters based on sterane ratios
i.e. %205 C,q steranes (i.e. peaks g/g+t) and %8B Coq steranes (i.e.
2nd ratio 2(r+s)/q+2(r+s)+t) (see Mackenzie et al., 1980) are shown in
table 10. They indicate that the source rocks are less mature than the
0il shows and condensates.

Table 10. Sferane ratios of source rocks

IKU (g7 diasteranes (g diasterane 2205 %86 %688
Code C29 . C29 regular steranes 1 2
M-6984 1.08 0.52 50% 42% 59%
M-6987 1.13 0.62 52% 52% 69%
M-6989 0.83 0.83 50% 54% 69%
A-4200 0.83 0.59 32% 41% 59%
A-4203 0.29 0.83 63% 48% 51%
M-6996 0.49 0.68 48% 55% 71%

M-7005 0.70 0.48 40% 38% 55%

The Tow C27/C29 diasterane ratio in the Upper Jurassic sample M-6989
relative to the other two and the high value for A-4200 in the Lower
Jurassic may be due to the presence of migrated hydrocarbons masking
the ratios characteristic for the indigenous material. The relatively
high value for M-7005 is probably due to the presence of caved Upper
Jurassic claystones in this sample.
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Aromatic hydrocarbon mass fragmentograms

Comparison of the Upper and Lower Jurassic samples indicates:

There is a distinct double homology in the m/z 91/92 and 105/106 frag-
mentograms of the Upper Jurassic samples, and the lowest sample from
the Lower Jurassic M7005 and in the condensates and claystones. However,
in the case of M-7005 there are indications (from visual kerogen analy-
sis) that there is caved material present, which probably includes Upper
Jurassic claystones. Otherwise, the double homology is less distinct in
the Lower Jurassic claystones and tends to be a shorter range.

In the m/z 198 fragmentogram which is characteristic of methyl diben-

zothiophenes, the Upper Jurassic claystones show three main peaks, in

which the first and last are similar in size. The shows, condensate and
Lower Jurassic shales are dominated by the first peak. The increase in
ratio of the first to the Tast (4/1 methyl dibenzothiophene) appears to
be a function of both maturity and environment (Hughes et al. 1983). In
this case the difference between shows plus condensate and the Upper

Jurassic claystones is mainly one of maturity.

085/Q/jb1/9
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D. Conciusions

The o0ils shows and condensate are probably from the same main source,
although slight differences in sterane distributions may be due to differ-
ences in migration distances. The aromatic maturity parameters (dimethyl
naphthalene ratio and MPI 1) indicate that the condensate is of higher
maturity than the shows, whereas sterane ratios (which reach an equili-
brium at a maturity level lower than the aromatic ratios) show slight
differences probably not related to maturity. Based on several factors
the Cretaceous-Upper Jurassic claystones are the most likely source of
shows and condensate. This sequence is thick (up to 100 metres in both
7120/8-1 and 2) and most samples have a good-rich Rock-Eval petroleum
potentials. The Lower Jurassic claystones appear to be thin and the
petroleum potential is lower (excluding the coal, which does not appear
from biomarkers to be a probable source). The Cretaceous/Upper Jurassic
claystones which are richer in saturated hydrocarbons (average 21% of
EOM) than the Lower Jurassic claystones (average 11% of EOM), would be
a more likely source for the paraffin-rich oil shows. Pyrolysis gas
chromatograms of the Upper Jurassic claystones (not shown here; see
source rock evaluation report) indicate that high molecular weight
alkanes/alkenes up to nC30 are abundant. The alkane/alkene homology
is most prominent in the Upper Jurassic claystones, and correlates well
with microscopic analysis which indicates an abundance of cuticles in
kerogens from this sequence. Kerogen in this source rock would tend to
yield paraffin-rich hydrocarbons.

The acyclic isoprenoid plots also apparently favours the Upper Jurassic
claystones. Triterpane and sterane ratios tend to give both positive
and negative correlations e.g. the higher C29 aca 20R steranes in the
shows and Lower Jurassic claystones than in the Upper Jurassic clay-
stones, would tend to suggest the former are the most likely source.
However increased maturity and migration may well affect the ratio of
C27 to C29 compounds. The triterpane distribution in the coal is unlike
the shows and condensate and therefore is probably not a source for them.
The possibility of other undrilled source rocks cannot be assessed, but
the Mid-Triassic is considered to be another potential oil source in
the Barents Sea area. Any satisfactory correlation of oils/source rocks
should be finally performed on a regional basis, allowing statistical
analysis of as many potential sources and oils (if present) as possible.
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Lithology and
Total Organic Carbon measuremams

TABLE NO.: A.
WELL NO.:

Depth

ithal

Sample (m) TaC Lithalogy

M-6984 1995-2010 4.1 Claystone, dark grey - black, dark
grey, brownish dark grey, partly
micromicaceous and lustrous, subfissile

M-6987 2040-2055 7.9 Claystone, as above, micaceous, some

' coaly particles

M-6989 2070-2085 10.4 Claystone, as above, slightly

~ calcareous

A-4200 2113.76 - 1.5 Claystone, b]ack; carbonaceous,

2113.82 micromicaceous, sample shows occasional
dull yellow-orange fluorescent laminae
under ultra-violet 1ight and gives a
similar cut fluorescence to the
sandstone of A-4199. -

A-4203 2213.85 67.6 Coal, black, bright, conchoidal
fracture, in ultra-violet light shows a
bright white cut fluorescence

M-6996 2231-2246 4.4 Claystone (40%) of total lithology,
dark grey, brownish black, occasionally
carbonaceous

M-7005 2366-2381m 9.2 (40% of total lithology) dark grey,

black, carbonaceous

091/c/ah/1
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Lithology and

TABLE NQ.: A.

Total Organic Garhon measuremants WELL NO.:

Sample

Depth
(m)

TO0C

Lithalagy

A-4199

A-4201

A-4202

A-4204

2100.16 -
2100.28

2178.7 -
2178.8

2191.17 -
2191.25

2217.49 -

Sandstone, two-thirds of the sample
consists of coarse grained material,
the rest is fine grained, coarse grai-
ned contains rounded, frosted quartz
grains some very coarse grained, in-
cludes clay pellets, carbonaceous frag-
ments partially pyritic, fine to very
fine grained material, subangular, sam-

ple shows a dull yellow 'spotty' fluor-.

escence under ultra-violet 1ight and a
bright white cut fluorescence

Sandstone, clear, white, fine grained,
quartz, angular to sub angular, con-
tains bitumen filled fracture, it has a
similar fluorescence and cut fluor-
escence to the sandstone above

Sandstone, as above

Sandstone, very fine - fine grained,
quartz, carbonaceous fragments, pyritic
in part, micaceous laminae,
fluorescence and cut fluorescence
similar to A-4202

091/c/ah/z
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Figure a.

Saturated Hydrocarbon gas chromatograms for source rocks, oil shows and
condensate plus condensate whole oil chromatogram (gas chromatograph
temperature programmed from -40°C to +260°C, using the same
chromatograph on which the saturated hydrocarbons were run.
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Figure b.

Aromatic hydrocarbon gas chromatograms for source rocks, oil shows and

condensate.

Key

N = Naphthalenes

MN =  Methylnaphthalenes
DMN = Dimethylnaphthalenes
TMN = Trimethylnaphthalenes
P =  Phenanthrene

MP =  Methylphenanthrenes
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Figure c.

Mass fragmentograms from saturated hydrocarbons source rocks, oil shows

and condensate.

Key to mass fragmentograms m/z 191 fragmentogram (triterpanes)

Code

~ X G — I O T Mmoo O 0 >

=

LSO U o =

091/0/5

Compound

Ts C27 18a(H) Trisnornechopane

Tm 027 170(H) Trisnorhopan
17a(H)-norhopane
normoretane

17a(H)-hopane

moretane
17a(H)-homohopane (22S)
17a(H)-homohopane (22R)
homomoretane
17a(H)-bishomohopane 22S
17a(H)-bishomohopane 22R
17a(H)~-trishomohopane 22S
17a(H)-trishomohopane 22R
17a(H)-tetrakishomohopane
170.(H)-tetrakishomohopane
17a(H)-pentakishomohopane
17a(H)-pentakishomohopane

17a(H), 28,30 bisnorhopane
25,28,30-trisnorhopane

not identified
not identified

e

228
22R
228
22R

27

Elemental
composition

H
H
H
H
H
H
H
H

46
46
50
50
52
52
54
54

e s S



IKU

e

Key to mass fragmentograms m/z 217, 218,259 (steranes).

Code Compound Elemental
Composition

a 138, 17a-diacholestane (20S) C27 H48
b 138, 17a-diacholestane (20R) , C27 H48
o 13a, 178-diacholestane (20S) 027 H48
d 132, 17B-diacholestane (20R) C27 H48
e 24-methy1-138, 17a-diacholestane (20S) . Cog Heg
f 24-methy1-138, 17a-diacholestane (20R) Cog Heg
g 24-methyl-13a, 178-diacholestane (20S) C28 H50

+ 14a, 17a-cholestane (20S) Coy Hyg
h 24-ethy1-138, 17a-diacholestane (20S) 029 H52

+ 148, 17B8-cholestane (20R) C27 H48
i 148, 17B-cholestane (20S) C27 H48

+ 24-methyl-13a, 17B8-diacholestane (20R) C28 H50
J 14a, 17a-cholestane (20R) C27 H48
k 24-ethy1-138, 17a-diacholestane (20R) Cog Hgyp
1 24-ethyl1-13a, 17B8-diacholestane (20S) Cog Hgy
m 24-methyl-140, 17a-cholestane (20S) C28 H50
n 24-ethyl1-13a, 178-diacholestane (20R) C29 H52

+ 24-methyl-148, 178-cholestane (20R) Cog Heg
0 24-methy1-148, 178-cholestane (20R) C28 H50
p 24-methyl-14a, 17a-cholestane (20R) Cog Heg
q 24-ethyl-140, 17a-cholestane (20S) Cog Hgy
r 24-ethyl1-148, 17B-cholestane (20R) C29 H52
S 24-ethy1-148, 178-cholestane (20S) Cog Hgy
t 24-ethyl-14a, 17a-cholestane (20R) Cog Hgy

091/0/6
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Mass Fragmentograms from Saturated Hydrocarbons of M-6984

CRETACEQUS/UPPER JURASSIC CLAYSTONE

Depth 1995 - 2010 metres

090/z/ah/1



Neitt S S

L 8.0aea1 Me9B4s .80 RUN — 1 TRITERPANER/STERAMER, STATOIL KORRELASJON 7Vi2asg-2.25-JuUL-83
#163S BL77S C191S D2O5SS E217S F216S G231S H259S

RETN. TIMNE HEIGHT AREA UNCALIBRATED.

8: 8: 9 o.80 3.08

m/z 163
[ M- 6984
Dspth 1995 — 2010m

P HRS 24 MINS 10 SECS B HRS 52 MINS 18 SECS
) t 8.e0081 M6984S .SD RUN -~ 1  TRITERPANER/STERANER, STATOIL KORRELASION 7120/8~2,Z%-JUL~B3
AL63S #1778 C191S D2A5S E217S F21688 G2318S H259S
RETN.TIME HEIGHT AREA UNCALIBRATED.
9: 8: 8 8.00 .80
(H
w177
M - 6988

Depth 1595 — 2010m

@ HRS 24 MINS 18 SECS : ® HRS 52 MINS 1@ SECS

_ZL_



C @.00081 ME9B4S .SD RUN ~ 1  TRITERPANER/STERANER, STATOIL KORRELASJON 7120/8-2,25-JUL~83
AL163S BL77S #191S D20SS E217S F21688 G231S H259S

RETN.TIME HEIGHTY AREA UNCALIBRATED.
P: B8 @ 2.09 6.08
E
m/z 191
M- 6984
[ Depth 1895 - 2010m

9 HRS 24 MINS 310 SECS ’ ] Hﬁs 82 MINS 19 SECS

4 2.90802 M6984S .SD RUN - 1 TRITERPANER/STERANER, STATOIL KORRELASJON 71280/8-2,23-JUL-83

A163S B177S C191S #2055 E217S F218S G2315 HZS59S
RETN. TIME HEIGHT AREA UNCALIBRATED.
2: 9: ©® 2.8 2.0

gh
1 w/z 206
M- 6984 v
E ) Depth 1995 — 2010m

8 HRS 24 MINS 18 SECS 8 HRS 52 MINS. 10 SECS

"8["



o St oy

C 2.8000) ME9B4S .SD RUN ~ 1  TRITERPANER/STERANER,STATOIL KORRELASJON 7?128-8-2,25-JUL-083
. A163S B177S C191S D2@5S H217S F218S G2315 H259S
RETN.TIME HEIGHT AREA UNCALIBRATED.
e: 8: 6 o.00e 9.00
h
]
i n 4
k w/2 217
' ‘ . : M- 6984
Y . Depth 1995 — 2010m
[ ] ] o [ ]
i m
cdf ¢ ] %
\\
[}
|
B HRS 24 MINS 10 SECS 8 HRS S2 MINS 10 SECS
[ 4 2.94808) M6984S .SD RUN - i TRITERPANER/STERANER,STRTOIL KORRELASJON 7izes/8-z,25-JUL~-83
A1635 B177S C191S D205S E217S #2188 G2315 H259S8
RETN. TIME HEIGHT AREA UNCAL IBRATED.
0: 8: € 0.8 0.00
[ 4
h
s
i miz 218
o M-6984

Depth 1995 — 2010m

<

@ HRS 24 MINS 10 SECS @ HRS 5Z MINS 1@ SECS

.-!7[.-



L 8.90081 ME984S .SD RUN - 1 TRITERPANER/STERANER, STATOIL KORRELASJON 7i208-/8-2,25-JUL-83
AL163S B177S C191S D28B5S E217S F218S #2318 H259s

RETN.TIME HEIGHT AREA UNCAL IBRATED.

'8: 8: @ 0.00 a.00

miz 231
M- 6984
Depth 1995 — 2010m

]
~
G o
@ HRS 24 MINS 10 SECS ’ P HRS 32 MINS 10 SECS 1
t @ .0000) MESB4S .SD RUN -~ 1 TRITERPANER/STERANER, STATOIL KORRELASJON 7120/8-2,235~-JUL-83
A163S8 B177S C191S D20SS E217S F2iBS G231S #H259S
RETN. TIME HEIGHY AREA UNCALIBRATED.
a a: o 2.80 2.00
a ]
k : mfz 258 ’ T
M-6384
. Depth 1895 ~ 2010m
b
1

@ HRS 24 MINS 18 SECS - ‘ ® HRS. 52 MINS. 16 SECS
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Mass Fragmentograms from Saturated Hydrocarbons of M-6987

UPPER JURASSIC CLAYSTONE

Depth Interval 2231 - 2246 metres

090/z/ah/2




£ 2.6e00) M69e7s .SD RUN -~ 1 TRITERPANER/STERANER,STATOIL KORRELASION 7128/8-2,25-JUL~-B83
#1635 BL1778 C191iS D20SS E217S F218S 62315 H2S9S ' .

RETN. TIME HEIGHT AREA UNCAL IBRATED.
8: 8: @ 8.080 2.00
E
m/z 163
M-6e87
¢ Depth 2049 - 2055m

.

2 HRS 24 MINS 10 SECS ‘ 2 HRS 52 MINS 19 SECS
[ 4 2.80890) Mevars .sp RUN - 1 TRITERPANER/STERANER, STATOIL KORRELASIJON Ti2es8-2,23-JuL-82
A163S #1775 C191S D205S E217S F218S G2315 H259S
RETN.TIME HEIGHT - AREA UNCALIBRATED.
2: 8. o 8.08 2.008
[
miz 117
M- 5987

Depth 2040 - 2055m

8 HRS 24 MINS 18 SECS B . B HRS 52 MINS 1€ SECS

“ -~

_LL_



R g g

8.000013 M6987S .SD RUN - 1 TRITERPANER/STERANER, STATOIL KORRELASJON 7120-8-2,25-JUL-B3

C
A163S B177S #1918 D205S E217S F218S G2318 H259S :
RETN.TIME HEIGHT AREA UNCALIBRATED.
8: 6: @ 8.00 9.00
m/z 191
M - 6987
Depth 2040 — 2055m
B HRS 24 MINS 10 SECS @ HRS 52 MINS 1@ SECS
[ 4 9.800981 M6987S .SD RUN -~ 1 TRITERPANER/STERANER, STATOIL KORRELASJON 7120s/8-2,25-JUL-B3
A163S B177S C191S H205S E217S F2168S8 G231S H259%
RETN.TIME HEIGHT ABREAR UNCALIBRATED.
P: 8: 0 9.00 a.0e
6
H
u m/fz 205
M- 6987
£ . Depth 2040 — 2055m
c

® HRS 24 MINS i@ SECS 8 HRS 52 MINS 16 SECS

..8[..



£ 9.80001] ME987S .SD RUN - 1  TRITERPANER/STERANER,STATOIL KORRELASJON 7i2@-/8-2,25-JUL-83
AL163S Bi77S C191S D20SS H217S F218S G231S H259S

RETN.TIME HEIGHT AREA UNCALIBRATED.

a: a: @ 0.90 9.00

miz 217
M- 6287
Depth 2040 — 2055m

8 HRS 24 MINS 1@ SECS @ HRS S2 MINS 10 SECS
T Q.8089) M698TS .SD. RUN -~ 1 TRITERPANER/STERANER, STATOIL KORRELASION 7128/8-2;Z35-JUL-83
A163S B177S C191S D2B5S E217S #2185 G2318 HaS9S
RETN.TINE HEIGHT AREA UNCALIBRATED.
8: 9 0 9.80 ?.00
h
s
i v m/z 218
- M- 6987
o Depth 2040 — 2055m

8 HRS 24 MINS 18 SECS - 8 HRS.S52 MINS .18 SECS

.-6[..



St M Ry

[ 4 9.80001 M6987S .SD RUN ~ 1 TRITERPANER/STERAMER, STATOIL KORRELASJON 7i12@/8-2,25-JUL-83
A163S B177S C191S D2BSS E217S F218S #2318 H259S

RETN. TIME HEIGHT AREA UNCALIBRATED.
8: 8 e 2.080 8.80

m/z231
M- 6987
Depth 2040 — 2055m

1
(0]
o
. 1
9 HRS 24 MINS 18 SECS B8 HRS 52 MINS 18 SECS
4 8.0008) Mes9BTS .SL RUN - 1 TRITERPANER/STERANER,STATOIL KORRELRSJON 7128/8-2,25~JUL-83
A163S B177S C191S D2aSS E217S F218S G231S #2598
RETN.TIME HEIGHT AREA UNCALIBRATED.
Q: 9 B e8.a80 8.00
h
a
m/z 259
k M- 6987
1] Depth 2040 — 2055m
]

@ HRS 24 MINS i@ SECS ® HRS S2 MINS 1@ SECS
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Mass Fragmentograms from Saturated Hydrocarbons of M-6989

UPPER JURASSIC CLAYSTONE

Depth 2070 - 2085 metres

090/z/ah/3



S X ; ¢

[4 @.0000) M69898 .SD RUN ~ 1 TRITERPANER/STERANER,STATOIL KORRELASJON 7120-8-2,25-JUL-B3
#1638 B1775 Ci91S D205S E217S F2i8S G231S H259S
RETN. TIME HEIGHT AREA " UNCALIBRATED.
8: 9: 8 2.008 9.80
E
m/z 163
¢ M- 6989
. G Depth 2070 — 2085m

® HRS 24 MINS 19 SECS . 8 HRS 32 MINS 18 SECS
t d.0a8881 MESB9S .SD RUN -~ 1 TRITERPANER/STERANER, STATOIL KORRELASION 7126/8-Z,25-JUL~-83
AL63S H177S C191S D20SS E2178 F21BS G2318 HaS9s
RETN.TINE HEIGHY AREA UNCAL IBRATED.
e: 8: 9 0.00 8.00
c
m/z 171
M- 6388

Depth 2070 - 2085m

9 HRS 24 MINS 1@ SECS . 8 HRS 52 MINS 18 SECS

_28_



£ 9.08081 M69898 .SD RUN = 1 TRITFPPANER/STERANER, STATOIL KORRELASION 712@s8-2,25-JUL-B3
A163S Bi77S #1915 D2B5S E217S F218S G231% H259S

RETN. TIME HEIGHTY AREAR UNCAL IBRATED.
6: 8: @ 8.00 9.0
E
wiz 191
¢ ¢ M- 6988
" Depth 2070 - 2085m

|
(0]
W
@ HRS 24 MINS 1@ SECS . 2 HRS 52 MINS 10 SECS I
[ 2.000061 M6989S . SD RUN - 1 TRITERPANER/STERANER, STATOIL. KORRELASJON 7120/8-2:;23-JUL-B3
A163S8 B177S C191S H205S E247S Fa218S GZSIS‘HESBS
RETN.TIME HEIGHT AREA UNCALIBRATED.
0: 8 @ @.08 8.99
H
G
mi/z 206
M - 6489

Depth 2070 - 2085m

8 HRS 24 MINS 18 SECS ' 8 HRS 52 MIMS 18 SECS



7

[ 8.00001] M6989S .SD RUN -~ 1 TRITERPANER-/STERANER: STATOIL KORRELASJON 7120,/8-2,25-JUL-83
AL63S B177S C191S D285S #217S F2188 G231S H259S
RETN.TIME HEIGHT AREA UNCALIBRATED,
8: 8: O 9.00 .88
]
a
mfz 217

™ - 6989
Depth 2070 - 2085

® HRS 24 MINS 18 SECS @ HRS 52 MINS 1@ SECS
t 6.90001 ME6989S .SD RUN = 1 TRITERPANER/STERANER, STATOIL KORRELASIJON 7126/8-2,25-JUL-83
A1635 B177S C191% D20SS E217S #2185 62315 H259S
RETN.TIME HEIGHT AREA UNCALIBRATED.
0: 0: B .00 .08 '
r
b $
i %E miz 218
i | © M-6989

| " . Depth 2070 - 2085m

——

8 HRS 24 MINS 1@ SECS . . 8 HRS 52 MINS 18 SECS

-VS_



£ 9.8a9e81 M69689S .SD RUN - i TRITERPANER/STERANER,STATOIL KORRELASIJON 7i12@-8-2,25-JUL-83
ALE3S BL77S C191S D20SS E217S F2168S5 #2318 H2S59S

RETN.TIME HEIGHT AREA UNCALIBRATED.

a: @: © 9.00 6.0

m/z 23
M- 6989
Depth 2070 — 2085m

@ HRS 24 MINS 108 SECS 8 HRS 52 MINS 10 SECS
[ 4 9.88801 MEYBYS .SD RUN -~ 1 TRITERPANER/STERANER, STATOIL KORRELASIYON 7128,/8-2,25-JUL-83
A163S B177S C191S D2BSS E217S F2i6s 6231S #259S
RETN.TIME HEIGHT AREA UNCALIBRATED.
a: 2 8 9.00 8.00
b
m/fz 259
: ‘ . M - 6989
, K Depth 2070 — 2085m
l .
i
| | § !
|
1
1]
e S, S S o~

8 HRS 24 MINS 1@ SECS . 8@ ¥=% 52 MI*S 18 SECS

_98_
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Mass Fragmentograms of Saturated Hydrocarbons of A-4200

LOWER JURASSIC CLAYSTONE

Depth Interval 2113.76 - 2113.82 metres

090/z/ah/4




£ 2.08801 A420@S .SD RUN - 1 STATOIL KORRELASJON, 7120/8-2, TRITERP./STER.22-JUN-B83
#1635 BL77S C1915 D285S E217S F218BS 62315 H259S

RETN.TIME HEIGHT AREA UNCALIBRATED,
8: 8 © 9.6 2.00
E
[
m/2 163
6 A -4200
Bepth 2113.76 — 2113.82m
8

0 F
@ HRS 24 MINS 10 SECS 8 HRS 52 MINS 19 SECS
(8 8.00001 A42P8S .SD RUN -~ 1 STATOIL KORRELASJON;7120/8-2, TRITERP./STER.22-JUN~-B3
AL63S #1775 C191S D2BSS E217S F218S G2315 H259S
RETN.TIME HEIGHT AREA UNCALIBRATED.

m/z 177
A -4200
Depth 2113.76 —- 2113.82m

8 HRS 24 MINS 18 SECS - 9 HRS.52 MINS -i6 SECS

Bl

..[8..



e g it

4 8.90881 A4208S .SD RUN = 1 STATOIL KORRELASJON:;7120/8-2, TRITERP./STER.22~JUN-B3
A163S BL177S #1915 D2@SS E217S F2185 62315 H259S
RETN.TIME HEIGHT AREA UNCAL IBRATED.
e: 0: o e.en .00
E
¢ 6
m/z 191
A -4200
H Depth 2113.76 - 2113.82m

i
(0]
0]
A B HRS 24 MINS 10 SECS B HRS 52 MINS 10 SECS !
14 9.00001] a4zobs .SD RUN - 1 STATOIL KORRELASJON,7120/8-2, TRITERP./STER.22-JUN-83
A163S B177S C191S #H205S E217S F218S G231S H259S
RETN.TIME HEIGHT AREA UNCAL IBRATED.
B8: 0: 8 e.e0 8.90

m/z 205
.A-4200
Depth 2113.76 — 2113.82m

@ HRS 24 MINS 10 SECS o 8 HRS 52 MINS 10 SECS



8 a.900081

AL163S B177S C191S
RETN. TIME HEIGHT
8: 8: @ 2.e0

AR4200S8 .SD RUN - 1 STATOIL

p2@SS #2175 F218S G231S H259S
AREA UNCALIBRATED.
9.00
h t

KORRELASJON, 71208/8-2, TRITERP./STER.22~JUN-B3

m/z217
A-4200
Depth 2113.76 - 2113.82m

8 HRS 24 MINS 10 SECS

4 9.00002

A1638 Bi77S C191S
RETN.TIME HEIGHT
8: 8: @ : 9.90

A4288S .SD RUN - 1 STATOIL
D2eS5S E217S #218S G231S H259S
AREA UNCAL IBRATED.
a.00
h s

@ HRS 52 MINS 10 SECS

KORRELASJON, 7120/8-2, TRITERP./STER.22~-JUN-83

m/z 218
A -4200
Depth 2113.76 - 2113.82m

@ HRS 24 MINS 19 SECS

- @ HPS 52 MIMS 18 SECS

- 68"



4 9.090081 A4280S .SD RUN - 1 STATOIL

AL63S B177S C191S D20SS E217S F218S #231S H2598
RETN. TIME HEIGHT AREA UNCALIBRATED.
9:24:13 8.87 57.69

KORRELASJON, 7120-/8-2, TRITERP . /STER.22~JUN-83

miz 231
A -8200
Depth 2113.76 - 2113.82m

8 HRS 24 MINS 18 SECS

4 9.0008) A4z208s .SD - RUN - 1 STATOIL
A163S B177S C191S D285S E217S F218S G231S M259S
RETN. TIME HEIGHT AREA UNCALIBRATED.
e: 8: @ 2.e0 a.00
h
k

@ HRS 52 MINS 10 SECS

KORRELASJON, 7120/8-2, TRITERP./STER.22~JUN-B3

m/z 268
A -4200
Depth 2113.76 — 2113.82m

8 HRS 24 MINS 16 SECS

B HRS 52 MINS 1@ SECS

_06_
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Mass Fragmentograms from Saturated Hydrocarbons of A-4203

LOWER JURASSIC COAL

Depth 2213.85 metres

090/z/ah/5



P R R

C @.0008] A4283S .SD CRUN -~ 1 STATOIL KORRELASJON, 7128/8-2, TRITERP./STER.22~-JUN-63
#163S B177S C191S D20SS E217S F218S G231S H259S
RETN.TINME HEIGHT AREA UNCAL IBRATED.
9: 8: 8 2.00e o.09
1
m/z 163
A-4203
Depth 2213.85m
r4 E

B HRS 24 MINS 15 SECS @ HRS S2 MINS 15 SECS
(4 9.80003 A4203S .SD RUN - 1 STATOIL KORRELASJON, 7120/8-2» TRITERP./STER.ZZ-JUN-B3
ALE3S #1778 C191S D20SS E217S F218S G231S H259S

RETN.TIME HEIGHT . AREA UNCALIBRATED.

8: 8: 0 2.00 0.00|

m/z 171
A -4203
Depth 2213.85m

@ HRS 24 MINS 15 SECS ' . @ HRS 52 MINS 15 SECS

-26-



9 9.000a)

A163S B177S #191S
RETN.TIME HEIGHT
e: 9: © 0.980

A42983S .SD RUN ~ 1 STATOIL KORRELASJON,7128-/8-2, TRITERP./STER.22-JUN-83
D285SS E217S F2168S G231S Ha259S$

" AREA UNCAL IBRATED,
e.00
[
m/z 191
A-4203
§ Depth 2213.85m

8 HRS 24 MINS 15 SECS

4 a.000e0)

AL63S B177S Ci91S
RETN. TIME HEIGHT
9: 8: @ 2.09

2 HRS 52 MINS 15 SECS

A42035 .SD RUN - 1 STATOIL KORRELASJON,7120/8-2, TRITIRP./STER.22-JUN-83
#205S E2175 F218S G231S H259S ’
ARER UNCALIBRATED.
0.08
(]
H
E m/2 205
A-4203
| ; Depth 2213.85m
I
c i
|
* i i
" |
k F

8 HRS 24 MINS 15 SECS

8 HRS 52 MINS 15 SECS

- €6 -



N S S
R e e

£ 2.eunal A42083S .SD RUN - 1 STATOIL KORRELASJON,7128-/8-2, TRITERP./STER.22~-JUN-83
A163S B177S C191S5 D20SS H217S F218S G2315 H259S

g
|
|

RETN.TIME HEIGHT AREA UNCAL IBRATED.
a: 6: @ 0.0@ a.ee
h
m/z 217
A -4203
k Depth 2213.85m

B HRS 24 MINS 15 SECS ® HRS 52 MINS 15 SECS
N N .
’ S @.0000) AR4203S .SD RUN -~ 1 STATOIL KORRELASJON, 7T1Z0/8-2, TRITERP./STER.ZZ~-JUN-83
A163S P177S C191S D2O5SS E217S H218S G231S H259S
: RETN.TIME HEIGHT AREA UNCALIBRATED.
3 a: @: 0 a.80 0.00
s
r
mfz 218
A -4203
Depth 2213.85m

B HRS 24 MINS 15 SECS 8 HRS 52 MINS 15 SECS

..176_



RUN - 1 STATOIL KORRELASJON:7120/8-2, TRITERP./STER.22-JUN-83

UNCALIBRATED.

£ 8.0000] A42838 .SD

AL163S BL779 C191S D2BSS E2175 F218S H23I1S HEZ59S
RETN.TINME HEIGHT AREA
B: 6: @ 9.08 9.90

mfz 231
A-4203
Depth 2213.85m

@ HRS 24 MINS 15 SECS

RUN - 1 STATOIL

A163S B177S C191S D205S E217S F218S G231S #259S

€ 4.00001) A4283S .SD

RETN.TIME HEIGHY AREA

e: 8: @ 0.00 2.00
h

UNCAL IBRATED.

B HRS 52 MINS 15 SECS

KORRELASION, 7120-8~2, TRITERP./STER. 22-JUN-B83

m/z 259
A -4203
Depth 2213.85m

@ HRS 24 MINS 15 SECS

8 HRS 52 MINS 15 SECS

_96-
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Mass Fragmentograms from Saturated Hydrocarbons of M-6996

LOWER JURASSIC CLAYSTONE

Depth Interval 2231 - 2246 metres

090/z/ah/6




L 9.008001 M6996S .SD RUN - 1  TRITERPANER/STERANER, STATOIL KORRELASJON 7128/8-2,25-JUL-83
#163S Bi775 C191S D205S E217S F218S G231S H259¢

RETN.TIME HEIGHT AREA UNCALIBRATED.

9: 8: @ 0.08 0.00

m/z 163
M - 6996
Depth 2231 — 2246m

R B HRS 24 MINS 10 SECS B HRS 52 MINS 19 SECS
t 8.90081 MEI9ES .SD RUN - 1 TRITERPANER/STERANER,STATOIL KORRELASION 7120-/8-2,25-JUL-83
A163S #1778 C191S DZOBSS E217S F218S G231S H2598
RETN. TIME ‘HEIGHT AREA UNCALIBRATED.
a: 8: © 9.00 .00
c
m/z 163
M- 6996

Depth 2231 — 2246m

B-HRS 24 MINS 10 SECS e 8 HRS 52-MINS 18-5ECS

-16_



S R G

2.90001 M6996S .SD RUN ~ 1 TRITERPANER/STERANER, STATOIL KORRELASIJON 7120/8-2,25-JUL-83

£
AL163S B177S #1916 D2G5SS £217S5 F218S G231S H259S _ :
RETN.TIME HEIGHT AREA UNCALIBRATED.
8: 8! @ e.e0 9.8e
c E
m/z 181
M- 6936

Depth 2231 — 2246m

7,0
B8 HRS 24 MINS 18 SECS 8 HRS 52 MINS 18 SECS
C » 2.900a) ME99GS .SD RUN -~ 1 TRITERPANER/STERANER, STATOIL KORRELASIJON 7120-/8-2,25-JUL-83
AL63S B177S C191S H205S E217S F2168S G231S H259S
RETN.TIME HEIGHT AREA UNCALIBRATED.
9: 0 @ 9.00 a.ee

m/z2 205
M- 6996
Depth 2231 — 2246m

9 HRS 24 MINS 1@ SECS @ HRS 52 MINS 10 SECS

1

- g6 -



S 2. 99001 M6996S .SD RUN = 1 TRITERPANER/STERANER,STATOIL KORRELASJON 7ize/8-2,25-JUL-83
AL63S BL77S C191S D2BSS #2175 F218S G231S Ha259S :

RETN.TIME HEIGHT AREA UNCALIBRATED.
9: 9: @ 8.00 9.80
h
k m/z 217

M- 6996
Depth 2231 - 2246m

8 HRS 24 MINS 10 SECS . D HRS S2 MINS 1D SECS
£ 9.90881 MS996S .SD RUN ~ 1 TRITERPANER/STERANER,STATOIL KORRELASJON 7120/8-2;Z5-JUL~-B3
AL163S B177S C191S D205S E217S #218S G231S H259S
RETHN, TIME HEIGHT AREA UNCAL IBRATED.
B: B: @ 9.00 .00
s
1 )
mfz 218
M- 6996

Depth 2231 - 2246m

U

_66_



'\) B ; % o)
S —_ S
. -

4 0.e088) M6996S . SD RUN - 1  TRITERPANER/STERANER, STATOIL KORRELASJON 7128/8-2,25-JUL-B83

A1635 B1775 C191S D2BSS E217S F2185 H231S H259S
RETN.TIME HEIGHT AREA UNCALIBRATFD.
e: o: @ .00 ©.90
w/2 231
M- 6996
M Depth 2231 — 2246m
® HRS 24 MINS 1@ SECS ® HRS 52 MINS 1@ SECS
t 8.90001  ME99ES .SD ‘RUN - 1 TRITERPANER/STERANER,STATOIL KORRELASJON 7128.8-2,25-JUL-
A1635 B177S C191S D2@SS E217S F216S G231S #2595 ’ 120-8-2,25-JUL-83
RETN. TIME HELGHT AREA UNCALIBRATED.
@: o: ® 0.0 .20
m/z 258
M- 6996

Depth 2231 — 2246m

L Nt s i, A

- 001 -



- 101 -

Mass Fragmentograms from Saturated Hydrocarbons of M-7005

LOWER JURASSIC CLAYSTONE

Depth 2366 - 2381 metres

090/z/ah/7



S S S

L 0.08001] M7e0ss ,SD - RUN - 1  TRITERPANER/STERANER,STATOIL KORRELASJON 7120/8-2,25~-JUL-B3
#1638 B177S C191S D208S E2178 F218S 62315 H2598
RETN.TINE HEIGHT AREA UNCALIBRATED.
9 B8 @ 6.00 2,00
c
E
6 miz 163
. M- 7005
H Depth 2366 ~ 2381m

D
i

—
o
N

@ HRS 24 MINS 10 SECS B8 HRS 32 MINS 18 SECS 1

t Q.eu8) M7oesSs .sb RUN ~ 1 TRITERPANER/STERANER)STATOIL KOURRELASJON 7120/8~2,23~JUL-83
"ALE3S #1775 C191S D2B5S E217S F218S G231S H259S
RETH. TIME HEIGHT AREA UNCALIBRATED.
9: B: © 2.00 ‘ 8.00
c
R _ m/z 171
M- 7005
Depth 2366 — 2381m
D
I
E
6y
F
J
K LM

@ HRS 24 MINS 16 SECS ' @ HRS 52 MINS 10 SECS



€ 9.9008) M7985S .SD RUN - t TRITERPANER/STERANER,STATOIL KORRELASJON 7120,8-2,25~JUL~B3
A1638 BL77S Hi91S D28SS E217S Fa18S G231S H259S
RETN.TINME HEIGHT ARER UNCAL IBRATED.
@: 8: 0 a.00 8.080

mfz 191
M- 7005
Depth 2366 — 2381m

8
0
A z vj|X
~ ]
—
8 HRS 24 MINS 18 SECS ) 8 HRS 52 MINS 18 SECS 8
£ ‘B.08008) M7Ta8ss .SD RUN - 1 TRITERPANER/STERANER, STATOIL KORRELASJON 7120/8~2, 25~-JUL~-B3 !
A163S B177S C191S #2058 £217S Fa2185 G231S H259S
RETN.TIME HEIGHT AREA UNCAL IBRATED. {

m/z 205
M- 7005
Depth 2366 — 2381m

8 HRS 24 MINS 18 SECS 8 HRS 5= MINS 1~ SECS

S (S S



o S

4 8.00801 M78055 .SD RUN -~ t TRITERPANER/STERANER. STATOIL KORRELASJON 7i2B-8-2,25-JUL-B3
AL163S B1778 C191S D2OB5S H217S F218S5 G231S H2S9S

RETN.TIME HEIGHT AREA UNCALIBRATED.

8: 0: @ 0.00 a.08

m/z 217
M - 7005
Depth 2366 — 2381m

'
o
e
. 8 HRS 24 MINS 18 SECS : 8 HRS 52 MINS 10 SECS i
4 ©.00801 n7e8ssS .SD RUN - 1  TRITERPANER/STERANER,STATOIL KORRELASJION T1Z0/8-2,25-JUL-B3
A1B3S B177S C191S D2ZBSS E217S #2185 G2318 H259S
RETN.TIME HEIGHT AREA UNCALIBRATED.
Q: 9: @ 9.00 8.00
miz 218

M - 7005
Depth 2366 — 2381m

b,

8 HRS 24 MINS 10 SECS @ HRS 52 MINS 10 SECS

¥



t

9.8800] M7885S .SD RUN ~ 1  TRITERPANER/STERANER, STATOIL KORRELASJON 7i20,8-2,25-JUL-83
R163S B177S C191S D205S E2178 F218S #2318 H259S .

RETN.TIME HEIGHT AREA UNCALIBRATED.,
B8:24:13 B8.14 52.74
m/z 231
M- 7005
Depth 2366 — 2381m’
@ HRS 24 MINS 1@ SECS @ HRS 52 MINS 10 SECS
€ 2.0880) MTROSS . SD RUN - 1 TRITERPANER/STERANER,STATOIL KORRELASJON 712B/8-2,25-JUL-83
A1635 B1778 C191S D28SS E217S F218S G2318 #259S
RETN.TIME HEIGHT AREA UNCALIBRATED.
B: ©0: @ 9.00 2.00
b
m/2 250
M - 7005
" Depth 2366 — 2381m

B HRS 24 MINS 10 SECS 8 HRf 2 MINY 3 SECS

- S0l -



- IKU

Mass Fragmentograms of Saturated Hydrocarbons of A-4199

LOWER JURASSIC/SANDSTONE (OIL SHOW)

Depth Interval 2100.16 - 2100.28 metres

090/z/ah/8




18 9.980881 A4199S .SD RUN - 1 STATOIL KORRELASJON,71208/8-2, TRITERP./STER.22-JUN~B83
#1635 B177S C191S D20SS E217S F218S G231S H259S :

RETN.TIME HEIGHT AREA UNCAL IBRATED.
9: 8: 8 9.80 2,00
E
A ¢
: /2 163 SANDSTONE
il & A-4198
' : o * Depth 2100.16 — 2100:28m
‘ , .
H
i
?{
K
' L
! M
N
I 0 P
a
|
1
—
o
6 HRS 12 MINS 33 SECS 8 HRS 48 MINS 33 SECS ~
(S 2.080001 R4199S .SD RUN -~ 1 STATOIL KORRELASYON,7120/8-2, TRITERP./STER.22-JUN-B3 !
RI63S #1775 C191S D2OSS E217S F218S G231S H259S
RETN. TIME HEIGHT AREA UNCALIBRATED.
@: @: 8 -0.00 2.0
c
m/z 177 SANDSTONE
A-4198

. Depth 2100.18 — 2100.28m

B HRS 12 MINS 33 SECS . 8 HRE 48 MINS. 33 SECS



— NN

3 0.2000) AR4199S .SD RUN - 1 STATOIL KORRELASJON,7128/8-2, TRITERP./STER.22-JUN-83
A163S P17?7S #191S D2OBSS E217S F2168S G231S H259S
RETN.TIME HEIGHT AREA UNCALIBRATED.
8: 0 © @.08 a.00
E
m/z 191 SANDSTONE
A-4199

Depth 2100.16 - 2100.28m

[ore e e GEE s W N WmR AN wes sew -

@ HRS 12 MINS 33 SECS ' 8 HRS 40 MINS 33 SECS
L @.000e81] A4199S .SD RUN - 1 STATOIL. KORRELASJION, 7128/8-2» TRITERP./STER.22-JUN-B83
A163S B177S C191S #2055 E217S FZ21B8S G231S H259S
RETN.TIME HEIGHT AREA UNCALIBRATED.
8. 8: 9 .00 2.00
E
; m/z 205
A-4198

; . Depth 2160.16 —~ 2100.28m

B HRS 12 MINS 33 SECS ® HRS 408 MINS 33 SECS

- 801



C 9.0008] A41998 .SD RUN - 1 STATOIL KORRELASJON,7120-/8-2, TRITERP.-/STER.22-JUN~-83
AL163S B177S C191S D205S KH217S F2i6S G2318 H2S59S

RETN. TIME HEIGHT AREA UNCALIBRATED.

8: 9: @ 9.00 8.080

m/z 217 SANDSTONE
A -4199
Depth 2100.16 - 2100.28m

8 HRS 12 MINS 33 SECS 2 HRS 48 MINS 33 SECS
[ 2.00002 A41998 .SD RUN -~ 1 STATOIL KORRELASJON, 7120/8-2:; TRITERP./STER.ZZ2-JUN-83
AL163S Bi77S Ci91S D205S E217S H218S G231S Ha59s
RETN.TIME HEIGHT AREA UNCAL IBRATED.
9: 8: @ 8.a0 0.00
s
h T
m{z 218 SANDSTONE
i 0 ' A-4199

Depth 2100.16 — 2100.28m

y

B HRS 12 MINS 33 SECS

i

& HRS +® MINS ™3 SECS

- 601 -



e S S

£ 2.00081 A41998 ,SD RUN -~ 1 STATOIL KORRELASJON, 7128/8B-2» TRITERP./STER.Z22-JUN-B3
A163S B177S C191S D2OSS E217S FZ218S #2315 H259S
RETN.TIME HEIGHT - AREA UNCALIBRATED.,
@:12:36 10.37 67.806
m/z 231 SANDSTONE
A-4199

Depth 2100.16 - 2100.28m

1
—
@ HRS 12 MINS 33 SECS 9 HRS 40 MINS 33 SECS =
1
C 4.00081 A41998 .SD RUN - 1 STATOIL KORRELASJON, 7120/8-2, TRITERP./STER.ZZ-JUN-83
AL63S B177S C191S D20SS E2175 F218S G231S #259S
RETN.TIME HEIGHT AREA UNCALIBRATED.
a: 9: 9 @.808 0.080
h
« m/z 259 SANDSTONE
) A-4199
b k Depth 2100.16 - 2100.28m

@ HRS 12 MINS 33 SECS B HRS 40 MINS 33 SECS



IKU

Mass Fragmentograms from Saturated Hydrocarbons of A-4200
LOWER JURASSIC CLAYTONE (surface wash of claystone core)

Depth 2113.76 -~ 2113.82 metres

090/z/ah/9



%

- M/ ”‘ﬂ//’

Ry
C @.2808) A4280V .S RUN -~ 1 STATOIL KORRELASJON, T120/8~2: TRITERP./STER.22-JUN-B83
#1635 BPLi77S C191S D2@S5S E217S F2168S G231S8 H259S
RETN.TIME HEIGHT AREA UNCALIBRATED.
B: 0: © 8.00 0.90
E
¢ w/z 163
& A-4200
Depth 2113.76 - 2113.82Zm
H
¥
X K
A B vy 1 .
] L
M
N
0
P
o
|
@ HRS 24 MINS 1@ SECS B HRS 52 MINS 10 SECS
t @2.8088) A4288y . SD RUN - 1 STATOIL KORRELASJON, 7T1208/8-2: TRITERP./STER.22~-JUN-B83
A163S HLI77S C191S D2BSS E217S F218S G2315 HZ259S
RETN.TIME HEIGHT AREA UNCALIBRATED.
P: 9 9 8.e0 2.00
c
. m/z 177
A-4200
Depth 2113.76 — 2113.82m
]
E

@ HRS 24 MINS 1@ SECS

@ HRS S2 MINS 10 SECS

-2l -



€ 2.060881) A42808V .SD RUN - 1 STATOIL KORRELASION, 7120,/8-2, TRITERP./STER.22~JUN-83
AL163S BI77S H191S D205S E217S F218S G2315 H2SSS

RETN.TIME HEIGHT AREA UNCAL.IBRATED.
B: v @ 9.80 0.00
£
m/z 191
c A-4200
G Depth 2113.76 — 2113.82m
‘ F
o v
X
O HRS 24 MINS 1@ SECS : @ HRS 52 MINS 18 SECS
14 2.0000) A4200V . SD RUN -~ 1 STATCIL KORRELASIYON, 7120/8-2, TRITERP./STER.22-JUN-83
AL163S B177S C191S H205S% £217S F218S G2318 Ha59S
RETN. TIME HEIGHT . AREA UNCAL IBRATED.
g: 9: @ 9.00 2.0
H
G miz 205
A-4200

Depth 2113.76 - 2133.82m

? HRS 24 MINS 10 SECS @ HRS 52 MINQ 1@ SECS

i S

- €Ll -



S

€ 8.9aea1 Ad42eeyv ,SD RUN - 1 ‘STATOIL KORRELASJON,7128/6-2, TRITERP./STER.22-JUN-83
: A163S B177S C191S D2@5S H217S F2168S G231§ H259S :
RETN. TIME HEIGHT AREA UNCALIBRATED.
e: 9: @ a.0e 0.80

mfe 217
A-4200
Depth 2113.76 - 2113.82m

|

1
@ HRS 24 MINS 10 SECS 2 HRS B2 MINS 10 SECS K
« [ 4 2.9800608]) 942000 . 8D RUN -~ 1 STATOIL KORRELASJON,7128/8-2» TRITERP./STER.22-JUN-B3 !
ALB3S BL77S C191S D295SS £2175 #218S G2315 H259%
RETN.TIME HEIGHT AREA UNCAL.IBRATED.
B: 8! 8 @.00 9.00
Ty
h
" m/z218
[ A -4200

Oepth 2113.76 - 2113.82m

l | ) MM

2 HRS 24 MINS 19 SECS v @ HRS 52 MINS 1@ SECS




(3 2.0808081 Aa4200v .Sb RUN -~ 1 STATOIL KORRELASJON,?7120/8-2, TRITERP./STER.22-JUN-83
A163S Bi77S C1i91S D265SS E217S F218S #231iS H259S

RETN.TIME HEIGHT AREA UNCALIBRATED.
8: 9: @ B8.00 .98
miz 231
A -4200
Depth 2113.76 — 2113.82m
|
F- = -
|
® HRS 24 MINS 1@ SECS B HRS 52 MINS 19 SECS
r a.e000) A4200V ,.SD RUN -~ 1 STATOIL KORRELHSJON;?IZB/B-ZrTRITERP./STER;ZZ—JUN—BB
A163S B1?77S C191S D20SS E217S F2185 G231S5 H259S
RETN. TIME HEIGHT AREA UNCAL IBRATED.
‘@3 8: @ 9.20 @.08
a h
m/z 259
N . A-2200

Depth 2113.76 ~ 2113.82m

2 HRS 24 MINS 1@ SECS ) 8 HRS 52 MINS 18 SECS

-Gl -



e IKU

Mass Fragmentograms from Saturated Hydrocarbons of A-4201

LOWER JURASSIC SANDSTONE

Depth 2178.7 - 2178.8 metres

090/z/ah/10




€ 9.9008) A4201S .SD RUN - 1 STATOIL KORRELASJON,7120/8-2, TRITERP./STER.22-JUN-83
#1638 B17?7S C191S D20SS E217S F218S G231S H259S

RETN. TIME HEIGHT AREA UNCALIBRATED.
e: 9: 6 2.80 °.808
¢ E mfz 163
A -4201
A Depth 2178.7 — 2178.8m
| B | ‘
Y
i i G
i o
X
H
pile ‘
11‘: 3
K
L
| [
N
| 0
i 1
——
3
~
8 HRS 24 MINS 18 SECS @ HRS 52 MINS 10 SECS .
4 0.80001 A4201S .SD RUN - 1 STATOIL KORRﬁLRSJON.?!ZB/B-Z.TR!TERP.ISTER.Zz—JUN—BS
A163S M177S C1918 D205S E217S F2185 62315 H259S
RETN.TIME HEIGHT AREA UNCALIBRATED.
e: 9: 0 9.00 0.090
'
wiz 177
A-4201
Depth 2170.7 — 2178.8m
E
0
6
H

M

@ HRS 24 MINS 18 SECS. : >} HRS 52 MINS 19 SECS



S P S

4 9.0008] R4201S .SD RUN - 1 STATOIL KORRELASJON:7120/8-2, TRITERP./STER.22-JUN-83
A163S B177S #191S D2OSS E217S F218S G231S H259S ’
RETN.TIME HEIGHT AREA UNCALIBRATED.
a: 8: 0 a.e0 8.e0
E
m/z 191 SANDSTONE
A -4201

Depth 2178.7 — 2178.8m

1
. =
2 HRS 24 MINS 10 SECS @ HRS S2 MINS 1@ SECS oo
: 1
< @.8e08] A4201S ,SD RUN - 1 "STATOIL KORRELASJON,7128/8-2, TRITERP./STER.2Z-JUN-B3
A163S B1778 C191S #205S €217S F218S G231S H259S '
RETN.TIME HEIGHT AREA UNCAL IBRATED.
a: 8: 0 .08 9.00
E
et
m/z 205 SANDSTONE

A-4200
Depth 2178.7 - 2178.8m

8 HRS 24 MINS 19 SECS ® HRS 52 MINS 10 SECS



3 2.8008) A4281S .SD RUN - 1 STATOIL KORRELASJON,7120/8-2, TRITERP./STER.22~JUN-B3
AL635 B177S C191S D2ZASS H217S FZ218S G231S H259S

RETN.TIME HEIGHT AREA UNCALIBRATED.

9 B: O 9.00 8.e0

m/z 217 SANDSTONE
A-4201 ,
Depth 2178.7 — 2178.8m

@ HRS 24 MINS 1@ SECS ® HRS 52 MINS 1@ SECS

€ 9.99901 A42015 .SD RUN -~ 1 STATOIL KORRELASION,7120/8-2, TRITERP./STER.Z2-JUN-B3

AL163S BL177S C191S DZ@SS E217S #218S G231S H259S
RETN.TIME HEIGHT AREA UNCALIBRATED.
@8 8: @8 8.8e 2.28

s
N ! m/z 218 SANDSTONE
A-4201

ne
Depth 2178.7 - 2178.8m

N e

@ HRS ¢4 MINS 1@ SECS . 0 HRS 52 MINS 1@ SECS

- 6Ll -



R

i S

3 9.0808] A4201S .SD RUN - 1 STATOIL KORRELASJON,7120-8-2, TRITERP./STER.22-JUN-B3

A163S B177S5 C191S5 D285S E217S F218S H2315 H259S
RETN.TIME HEIGHT AREA UNCALIBRATED.
@:24:13 7.65 46.18

m/z 231 SANDSTONE
A-4201
Depth 2178.7 - 2176.8m

. N

8 HRS 24 MINS 10 SECS

- 02l -

@ HRS 52 MINS 10 SECS

18 8.08001 A4201S .SD RUN - 1 STATOIL KORRELASJON, 7120/8-2, TRITERP./STER.Z22-JUN-83

AL63S B1775 C191S D2OBSS E217S F218S G231S #2595
RETN.TIME HEIGHT AREA UNCALIBRATED.
9: 8 B a.ee a.ee

]
L k

m/z 258 SANDSTONE
A-4201 .
Depth 2178.7 - 2178.8m

B HRS 24 MINS 19 SECS

® HRS 52 MINS 1@ SECS



- 121 -

Mass Fragmentograms from Saturated Hydrocarbons of A-4202

LOWER JURASSIC SANDSTONE (OIL SHOW)

Depth 2191.17 - 2191.25 metres

090/z/ah/11



s, s ‘ % :
e g S

C 8.00001 A420828 .SD RUN ~ 1 STATOIL KORRELASJON, 7120-/8-2, TRITERP./STER.22-JUN-83
R163S B1775 C191% D205S E217S5 F218S 62318 H259S
RETN.TIME HEIGHT AREA UNCALIBRATED.
8: 0: © 0.00 2.0
E
m/z 163 SANDSTONE
A-4202

Depth 2191.17 — 2191.25m

)
—
8 HRS Z4 MINS 10 SECS 8 HRS 52 MINS 10 SECS R)g
C 9.00081 R4ZB2S .SD RUN - 1 STATOIL, KORRELASJION, 7128/8~2» TRITERP./STER.22-JUN-B3 !
A163S #177S C191S D2OSS E217S F218S G231S H259S
RETN.TIME HEIGHT AREA UNCALIBRATED.
8: 0: @ a.e8 6.008
c m/z2 177 SANDSTONE
A - 4202

Depth 2191.17 - 2191.25m

@ HRS 24 MINS 10 SECS 8 HRS 52 MINS 1B SECS



¢

@.20001 A4202S8 .SD RUN -~ 1 STATOIL KORRELASJON, 7120-/8-2, TRITERP./STER.22-JUN-83
A163S BL77S #191S D285S E217S FZ18S G231S H2S595

RETN. TIME HEIGHT AREA UNCAL IBRATED.

1 9 a.80 8.20

.m/z 191 SANDSTONE
A-43202
Depth 2181.17 — 2181.25m

8 HRS 24 MINS 1@ SECS @ HRS 52 MINS 10 SECS
€ @.90681 A42082S .SD RUN - 1 STATOIL KORRELASJON,7120/8-2, TRITERP./STER.22-JUN-B3
AL63S B177S C1915 #2085S E217S F218S G2318 H259S

RETN.TIME HEIGHTY AREA UNCALIBRATED.

e: 8: @ a.e8 e.08

3 HRS 24 MINS 18 SECS . @ HRS 52 MINS 18 SECS

i

- €21 -



C 2.800061 A4202S ,SD RUN ~ 1 STATOIL KORRELASJION, 7120/8-2: TRITERP./STER.22-JUN-B3
A1635 B177S C191S D2@5S #217S F218S G231S H259S

RETN.TIME HEIGHT AREA UNCAL IBRATED.

e: 8: @ 0.00 0.08

m/z 217 SANDSTONE
A-4202
Depth 2191.17 - 2191.25m

@ HRS 24 MINS 10 SECS @ HRS 52 MINS 10 SECS
’ 3 9.008a) A4zZ02S .SD RUN - 1 STATOIL KORRELASJION,7128/8-2, TRITERP./STER.2Z2-JUN-83
AL163S B177S C191S D20SS E2175 H218S G231S H2598
RETN.TIME HEIGHT AREA . UNCALIBRATED.
a: 8: @ 8.80 0.00

m/z 218
A-4202
Depth 2191.17 - 2191.25m

M_,\_W_

8 HRS 24 MINS 16 SECS B8 HRS 52 MINS 1@ SECS

- ¥l -



€

°.80001 A4202S .SD RUN - i STATOIL KORRELASJON,7120/8-2, TRITERP./STER.22-JUN-83
A163S B177S C191S D205S E217S F2185 #2318 H259S
RETN.TIME HEIGHT AREA UNCALIBRATED.
8: @8: 8 8.80 9.08

m/z231
A - 4202
Depth 2191.17 - 2191.25m

8 HRS 24 MINS 10 SECS

® HRS 52 MINS 1@ SECS'

14 8.0a0e1 A42082S .SD RUN - 1 STATOIL KORRELASJON,?7120/8~2, TRITERP./STER.22~JUN-83
A163S B177S C19iS D205S E217S F218S G231S #2a59S
RETN. TIME HEIGHT ~ AREA UNCALIBRATED.
8: 9t @ 0.00 a.00
h
m/z 259
k A-4202
] . Depth 2191,17 - 2191.25m
b .

“

9 HRS 24 MINS 10 SECS

@ HRS S2 MINS 1@ SECS

ks =3 i i

- &2l -



- 126 -
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Mass Fragmentograms from Saturated Hydrocarbons of A-4203

LOWER JURASSIC COAL (surface wash of coal)

Depth 2213.85 metres

090/z/ah/12




£ 9.900a1 A4203V .SD RUN - 1
#1635 Bi77S C191S D2@5S E217S F218S G231S H259S
RETN. TIME HEIGHT AREA UNCAL EBRATED.
a: 8: 8 8.08 a.p0

STATOIL KORRELASJON, 7120/8-2, TRITERP./STER.22-JUN~-B3

m/z 163
A - 4203
Depth 2213.85m

- L2

8 HRS 24 MINS 18 SECS

L o.000083 A42683V .Sh RUN - 1 STATOIL
A163S H177S C191S D2VSS E217S F218S G231S H259S
RETN.TIME HEIGHT AREA UNCAL IBRATED.
a: 0: 8 0.00 8.00
[

2 HRS 52 MINS 10 SECS
KORRELASJON, 71208/8-2, TRITERP. /STER. 22~JUN~-83

m/z 77
A-4203
Depth 2213.85m

2 HRS 24 MINS 48 SECS

8 HRS 52 MINS 18 SECS



3 9.988001 A4203V .SD RUN -~ 1 STATOIL KORRELASJON:7120/8-2, TRITERP./STER.2Z~JUN-B3
A163S B177S #191S D2@SS E217S F218S G231S H259S : @

RETN. TIME HEIGHT AREA UNCALIBRATED.
o ©6: 9 0.00 B.00
m/z 191
£ A-4203
Depth 2213.85m

2 HRS 24 MINS 108 SECS 8 HRS S2 MINS 18 SECS
£ 8.9008) A4283V .SD RUN - 1 STATOIL KORRELASJON, 7120/8-2, TRITERP./STER.22-JUN-83
A163S B177S C191S H208SS E217S F2185 62315 H259S
RETN.TIME HEIGHT AREA UNCALIBRATED.
8: @: @ a.e0 2.008
H
6

mfz 2056
A-4203
Depth 2213.85m

@ HRS 24 MINS 18 SECS @ HRS 52 MINS 1@ SECS

- 8¢ -



(8 2.8000] A4203V .SD RUN - 1 STATOIL KORRELASJON.7128-8-2, TRITERP.-STER.22-JUN-B3
A163S B177S C191S D20SS #2175 F218S G231S H2Z59S

RETN.TIME HEIGHT ARER UNCAL.IBRATED.

a: a: 8 . 9.80 8.ee8

mfz 217
A-4203
' Depth 2213.85m
1
—
® HRS Z4 MINS 18 SECS B8 HRS 52 MINS 10 SECS Gg
' 4 9.00008) A4283V .SD RUN - 1 STATOIL KORRELASJON,7120/8~-2; TRITERP./STER.Z2~JUN-83 !
A163S BL7?7S C191S D2VBSS E217S H218S G231S H259S
RETN. TIME HEIGHT AREA UNCALIBRATED.
8: B8 @ @.00e 9.8
m/z218
A-4203
Depth-2213.85m

8 HRS 24 MINS 18 SECS B HRS 52 MINS 18 SECS

R Seses



s

£ 8.008001 A4283V .SD RUN - i STATOIL
A163S B177S C191S D20SS E217S F218S #2315 H2598
RETN.TIME HEIGHTY AREA UNCALIBRATED.
f: 0: 8 0.0 a.80

e i

KORRELASJION, 7120/8-2, TRITERP./STER.22~-JUN-B3

m/z231
A-4203
Depth 2213.85m

@ HRS 24 MINS 10 SECS

4 9.00001 A4203V .SD RUN -~ 1 STATOIL
AL163S B1?77S C191S D20B5S E2175 F218S G231S #2598
RETN.TIME HEIGHT AREA UNCALIBRATED.
e: 8: @ a.00 a.80
h
k

@ HRS S2 MINS 10 SECS

KORRELASJON, 7120/8~2 TRITERP./STER. 22-JUN-83

m/z 259
A -4203
Depth 2213.85m

@ HRS 24 MINS 18 SECS

8 HRS 52 MINS 16 SECS

- 0€l -
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Mass Fkagmentograms of Saturated Hydrocarbons of A-4204
LOWER JURASSIC SANDSTONE (OIL SHOW)

Depth 2217.49 - 2217.56 metres

090/z/ah/13



S

) Sy s
C 9.088001] A4204S .SD RUN - 1 STATOIL KORRELASJON, 7120/8-2, TRITERP./STER.22-JUN-B3
B163S B177S C191S D2O5S E217S F218S G231S H259S
RETN.TIME HEIGHT AREA UNCALIBRATED.
P: 9: B ?.08 0.00

' E

m/z 163

A -4208

Depth 2217.49 - 2217.56m

@ HRS 24 MINS 18 SECS B3 HRS 52 MINS 1@ SECS
" 4 9.00081 R4204S .SD RUN ~ 1 STATOIL KORRELASJON,7128/8-2, TRITERP./STER.2Z2-JUN-B3
A163S #1775 C191S D2@SS E2175 F2185 G231S H259S
RETN. TIME HEIGHT AREA UNCALIBRATED.
e: 8: @ 0.08 2.009
[
miz 177
A-8204

Depth 2217.48 - 2217.56m

8 HRS 24 MINS 19 SECS B8 HRS 52 MINS 19 SECS

- Z€l -



S @.88681 A42@84S .SD RUN - 1 STATOIL KORRELASJON, 712@-8-2, TRITERP./STER.Z2-JUN-B3
AL63S BLi77S #191S D20SS E217S F218S 62318 H2S59S

RETN.TINME HEXIGHT AREA UNCALIBRATED.

9: 8: 8 6.08 8.90

mfz 191
A -3204
Depth 2217.49 — 2217.56m

L

]
—
@ HRS 24 MINS 18 SECS 0 HRS 52 MINS 10 SECS 83
C 8.90001 A4204S .SD RUN -~ 1 STATOIL KORRELASJION,7128/8-2, TRITERP./STER.22-JUN-B83 !
A1638 B177S C191S H205S E217S F218S G231S HaS9s
RETN. TIME HEIGHT AREA UNCALIBRATED.
@: 9: o 8.08 a.e0
G
'
miz 205
E A -4204
H Depth 2217.49 - 2217.56m

8 HRS 24 MINS 18 SECS 8 HRS 52 MINS 1@ SECS

P o



L 8.88901) ‘wd2045 . SD RUN - 1 STATOIL KORRELASJON:7120-8-2; TRITERP./STER.22-JUN-83
A163S B177S C191S D2@5SS H217S F218S G231S5 Ha59S
RETN. TIME HEIGHT AREA UNCALIBRATED.
a: o: a.00 ° ©8.08

n v m/z217
A-4204
Depth 2217.49 — 2217.56m

'
1
I
l
I
. w
@ HRS 24 MINS 18 SECS ® HRS 32 MINS 10 SECS =
]
. 3 a.0e00) A4284S .SD RUN -~ 1 STATOIL KORRELASJON,71208-/8-2; TRITERP./STER.22-JUN-83
AL163S B177S C191S D2B5S E217S H218S G2315 H259S
RETN.TIME HEIGHT AREA UNCAL IBRATED.
8: 9: B Q.00 0.008 i

m/z218
A-4204
Depth 2217.49 — 2217.56m

e,

@ HRS 24 MINS 18 SECS B HRS S2 MINS 10 SECS



8 2.0000) A4284S8 .SD RUN - 1 STATOIL KORRELASJON,7120-/8-2, TRITERP./STER.Z22~JUN-83
AL163S B1?77S C191S D20SS E2178 F2185 H231S H259S

RETN.TIME HEIGHT AREA UNCALIBRATED.
9 9: B 9.e0 0.00
m/z2 231 SANDSTONE
A -4208
Depth 2191.17 — 2191.25m
il i
‘ |
B HRS 24 MINS 19 SECS 2 HRS 52 MINS 1@ SECS
L 9.00001] A42848 .SD RUN - 1 STATOIL KORRELASJON,7120/8-2, TRITERP./STER.22-JUN-83
A1635 B177S C191S D2VSS E217S F218S G231S #2598
RETN. TIME HEIGHT AREA UNCALIBRATED.
8: 9: @ 9.00 9.00 ’
h
m/z 259 SANDSTONE
] k A-4204

Depth 219117 - 2191.25m

@ HRS 24 MINS 18 SECS y ' ® HRS 52 MINS 18 SECS

s i "

- g€l -
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N

Mass Fragmentograms of Saturated Hydrocarbons of A-4205
CONDENSATE

Depth

090/z/ah/14




t 9.99001 A4205S .SD RUN = 1 STATOIL KORRELASIJON:7120-/8-2.TRITERP./STER.22-JUN-B3
1638 B177S C191S D205S E£E217S F218S G231 H259S
RETN.TIME HEIGHT AREA UNCALIBRATED.
o: 6: 0" 8.00 .00
C
m/z 163 CONDENSATE
A-4208
| E
|
|
zY G
| .
H
|
| X
K

|
L

@ HRS 24 MINS 10 SECS @ HRS 52 MINS 19 SECS

4 8.80001 A42055 .SD RUN -~ t STATOIL KORRELASJON, 7128/8-2, TRITERP./STER.22-JUN-83
A163S #177S C191S D20SS E2175 F218BS G2315 H259S
RETN. TIME HEIGHT AREA UNCALIBRATED.
9: ©: © °.08 .80
€

m/z 177 CONDENSATE
A-4205

@ HRS 24 MINS 18 SECS

2 HRS 52 MINS 10 SECS

- LEL -



B

g i e

v( @.00001 A42058 .SD RUN - 1 STATOIL KORRELASJON,7120/8-2, TRITERP./STER.22-JUN-83

A163S B177S H191S D205S E217S F2185 62315 H259S '
RETN. TIME HEIGHT AREA UNCAL 1BRATED.
9: 0: @ 0.00 8.98
c £
m/z 191 CONDENSATE
A 4205

8 HRS 24 MINS 10 SECS @ HRS 52 MINS 1@ SECS
N t B.2980) A420858 .SD RUN - 1 STATOIL KORRELASION, 7120/8-2» TRITERP./STER.Z22-JUN-83
A1638 BL1778 C1915 #2055 E217S F218S G2315 H259S
RETN.TIME HEIGHT AREA UNCAL IBRATED.
8: 86: 0@ 8.08 .80
) »
|
! /2 205 CONDENSATE
A-4205
i
I « M
g
]
| “f ¢
1
Afllg

l ] i

@ HRS 24 MINS 18 SECS : ) @ HRS 52 MINS 18 SECS

- 8¢l -



£ 8.00001 A4285S .SD RUN - 1 STATOIL KORRELASJON, 7128-/8-2, TRITERP./STER.22~-JUN-83
A1635 B177S C191S D2GSS #2175 F216S G231S H259S

RETN.TIME HEIGHT AREA UNCALIBRATED.

B: @: @ 9.0808 a.00

m/z2 217 CONDENSATE
? A-4205
e o |
—
[S4]
@ HRS 24 MINS 19 SECS B HRS 52 MINS 18 SECS o
]
4 8.090001 A42085S ,.SD RUN - 1 STATOIL KORRELASJON, 7120/B-2, TRITERP./STER,.22~JUN-B3
ALBAS B177S C191S DEAYS E2175 #2188 62318 Ha59s'

RETN.TIME HEIGHT AREA UNCALIBRATED.,

6: 0: @ 9.09 9.80
@ ¥
i .
i b m/z 218 CONDENSATE
i i A-4205

i

I
I "
i ‘ |
| f

B HRS 24 MINS (@ SECS @ HRS 52 MINS 10 SECS



o

s g

£ 8.000081 A4285S .SD RUN - 1 STATOIL KORRELASJON,7128/8-2, TRITERP./STER.22-JUN-B83

A163S B1778 C191S D285SS E217S F218S #231S H259S

RETN.TIME HEIGHT AREA UNCALIBRATED.
9: 8: 6 9.00 8.00
m/2231 CONDENSATE
A - 48205
i Tt
i
|
|
l
| }
|
B HRS 24 MINS 18 SECS B HRS 52 MINS 18 SECS
C 0.99001 A42858 .SD RUN ~ 1 STATOIL KORRELASJON,7120/8~2, TRITERP./STER.22-JUN-83
AlE3S B177S C191S D2A5S E217S F2105 G2315 #2598
RETN.TIME HEIGHT AREA UNCALIBRATED.
a: a: e 8.0 a.00
2
b b m/z 259 CONDENSATE
A-4205

8 HRS 24 MINS 18 SECS

8 HRS 52 MINS 18 SECS

- 0vl -
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Figure d.

Mass fragmentograms from aromatic hydrocarbons of source
0il shows and condensate. ’

Key

N = Naphthalenes

MN =  Methylnaphthalenes

DMN . = Dimethylnaphthalenes

TMN = Trimethylnaphthalenes

P =  Phenanthrene

MP =  Methylphenanthrenes

DBT = Dibenzothiophene

MDBT =  Methyldibenzothiophenes
DMDBT = Dimethyldibenzothiophenes

=  Homologies in m/e 91, 92, 105
and 106 mass fragmentograms

= Mono-alkyl benzenes prominent
in m/z 91

091/0/6

rocks,
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S

AROMATIC HYDROCARBON MASS FRAGMENTOGRAMS

Key
N = Naphthalenes
MN =  Methylnaphthalenes
DMN = Dimethylnaphthalenes
TMN = Trimethylnaphthalenes
P =  Phenanthrene
MP =  Methylphenanthrenes
DBT = Dibenzothiophene
MDBT =  Methyldibenzothiophenes

DMDBT = Dimethyldibenzothiophenes

=  Homologies in m/e 91, 92, 105
and 106 mass fragmentograms

=  Mono-alkyl benzenes prominent
in m/z 91

090/z/ah/29
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Mass Fragmentograms from Aromatic Hydrocarbons of M-6984

CRETACEQUS/UPPER JURASSIC CLAYSTONE

Deoth 1995 - 2010 metres

090/z/ah/15



MB98YA, 0-1200 X10  25-JUL-83_  CAL:CALE
AROMATER, STATQIL KORRELASION, 7120/8-3 " ] .
| M 20359
185
100 Depth 1995 — 2010m
. DMN TIiC
80, 271l
1 N
60 {12 a3 TMN
71 | | 1 P
a0] 375 480
328 L
20 3 yua | [su7l 713
0 | ) 1 ] :
0 {00 400 1400
0: 7 15: B 30: 7 45°
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2] | \\ s m/2 81
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1 2 A \
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0 foo 800 1200
a: 7 15: 8 30: 45*

- bl -



- 145 -

&
-y
i
=
o
b
Q
X o YY)
-y
-
xRN
(o -
[5']
-l
£
[—] e
== A
&N
i
e «
[~ 1] -
< L
- !
By “
aE 1
't
+ 07
Q
IIQ-
o}
[y}
v
B pon
=)
un
b~ o
B N
|~ g”
Q
_ B
in
* -
‘ ~
-, -
P p—
AN
o -
-t o
nw \ %
P /. ]
~
b=
e L
a ¥ Q 0- i\m L ) 0— ¥ ﬂ- a
QS m w - o o
-y ~N

e 1o 14
o
X U
-l
- o
e s]
- o
3.
b3
£
[—] -
-
(—]
(7]
c._a .
2
1% «
]
£ N
WD
o E
ot~
[
AR
L]
{27
=
8 ol
wn
w0,
wn
o)
wn
=
ar - oyto
Q
et o
) — "
[y o w4
n
-
[y
o
«©
e
~ -
[£+)
L)
3]
-t [ Yt
)
3]
n
™ oM
L ™ s
L | ] L]
g "od o o o ©
Q0 o w ™ oo o
-t »



- 146 -

=18

2: M

233

Depth 1995 — 2010m

m/z 106

882

102

o=

8q|
60,

100




- 147 -

o 12
[
X e
-3
b~
(3]
<N
{+2]
]
(—]
-
[—]
] -
I
£
&
=3
I
a2 N
O ">
o E
Fom LS
=]
llg.a
=]
[ay]
1
[,
0
=]
ow
Q
an
n
-y
p
P L
= L]
5T "o g g " d ©
QO o o ™ = o
-t »”

o
o}
-4 e
Pty |
=
[«7]
fow ]
=
E
—]
-
(—1 -
o~
|
12
(-1}
z3
s -
&
aE
o LY
2
I-Bna
4
o
0
Q
o~ =
+ -
L3 )
=
e 12 2]
o
as
L wn
e
Pree LY
Jrove (¥
== o = o o °©
2 o o ™ = ]
-t L. T



148 -

XU

118

Depth 1995 — 2010m

m/z 212

_Dox

KD

100

gal

sa!

Z1 |

4a

20,

204

Depth 1995 —
2010m

m/z 231

1oz

1
4S:

P e LS

100

80,

60

11 |

4q]




- 149 -

28
Depth 1895 — 2010m
1079

m/z 239

1003
g6

9

7

<}
904

86k

84%
748

691
a1

60

=50

e e

[ L

a:

89

£
(—]
-
(—]
o
f
L5
S
- (V)
0
= o~
b
= N
D =
aE

Frne 122
g0

[~ L

100

60,

X1

4o

20,



- 150 -

Mass Fragmentograms from Aromatic Hydrocarbons of M-6987

UPPER JURASSIC CLAYSTONE

Depth 2040 - 2055 metres

090/z/ah/16
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Mass Fragmentograms from Aromatic Hydrocarbons of M-6989

UPPER JURASSIC CLAYSTONE

Depth 2070 - 2085 metres

090/z/ah/17
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Mass Fragmentograms from Aromatic Hydrocarbons of A-4200

LOWER JURASSIC CLAYSTONE

Depth 2113.6 - 2113.82 metres

090/z/ah/18
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Mass Fragmentograms from Aromatic Hydrocarbons of A-4203

~ LOWER JURASSIC COAL

Depth 2213.85 metres

090/z/ah/19
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Mass Fragmentograms from Aromatic Hydrocarbons of M-6996

LOWER JURASSIC CLAYSTONE

Depth 2231 - 2246 metres

090/z/ah/20
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Mass Fragmentograms from Aromatic Hydrocarbons of M-7005
LOWER JURASSIC CLAYSTONE

Depth 2366 - 2381 metres

090/z/ah/21
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Mass Fragmentograms from Aromatic Hydrocarbons of A-4199

LOWER JURASSIC SANDSTONE (OIL SHOW)

Depth 2100.16 - 2100.28 metres

090/z/ah/22
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Mass Fragmentograms from Aromatic Hydrocarbons of A-4200

LOWER JURASSIC CLAYSTONE (SURFACE WASH OF CLAYSTONE)

Depth 2113.76 - 2113.82 metres

J

090/z/ah/23
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Mass Fragmentograms from Aromatic Hydrocarbons of A-4201

LOWER JURASSIC SANDSTONE

Depth 2178.70 - 2178.80 metres

J

090/z/ah/24




s M=231 7:M=233 8:M=2523

74 180

MP

56

DMP

4yges

Depth 2178.70 — 2178.80m
TIC

;e

oy -
=]
Pa L]

30:

100]
80,

17

°p9

8787

177

Depth 2178.70 — 2178.80m
) m/z 91

91
99

- L0¢ -



o

- 208 -

=253

231 7:M=239 8: M

148

Depth 2178.70 — 2178.80m

m/z 92

4

107

568

449

100

80

X1 ]

40

o™
o
o
=
M~
w
o E
[ ]
]
-]
o)
-
o
— =3
{—]
™
o0
U
S8
£ -
£ N
& T 3
o E
07
& 2
. o
™~ o™
-y
)
[0S
[~
0
%]
©
- N
0 w
']
1N
]
=r oo
o
=
-«
o
-y
w0
)
08
5 g g T IF & & ©
S wm o ™ = ™
L] » .




=239 8:M=233

201

Depth 2178.70 - 2178.80m
m/z 106
889

S

15:

30:

100

!
80

£1
40

20

261

DBT Depth 2178.70 — 2178.80m
m/z 184

;e

- 60¢ -



3+2

=198 8:M=212

310

Depth 2178.70 — 2178.80m
m/z 198

100

80,

60
1

40

20

DMDBT

;&

135

Depth 2178.70 — 2178.80m
miz 212

- 012 -



51

100
E Depth 2178.70 — 2178.80m
80 m/z 231
80, 713 . o 1040
1 818 e o
4o 782 1100
7 (3R Bl 3
1 | ! Tk
20 88% { .
| imialat
a ' T Ak
dog
a: 30: 7

- lie -



=253

30
872

Depth 2178.70 — 2178.80m
m/z 239

?57 Bd

‘mﬂ “ H i | mm\ Mt

Ul

00

- 2l¢ -

100]

X 18
x9p2

g3y
xDepth 2178.70 — 2178.80m
m/z 253

90 X

685

i

15:

800

1
30: 7 45:



- 213 -

Mass Fragmentograms from Aromatic Hydrocarbons of A-4202
LOWER JURASSIC SANDSTONE (OIL SHOW)

Depth 2191.17 - 2191.25 metres

090/z/ah/25
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A

Mass Fragmentograms from Aromatic Hydrocarbons of A-4203

LOWER JURASSIC COAL (SURFACE WASH OF COAL)

Depth 2213.85 metres

J
090/z/ah/26
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Mass Fragmentograms from Aromatic Hydrocarbons of A-4204

LOWER JURASSIC SANDSTONE (OIL SHOW)

Depth 2217.49 - 2217.56 metres
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