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INTRODUCTION

This well from the Norwegian sector is situated in the north
eastern part of the Central Graben. The total drilled depth
was 4292 m. Samples were collected between 240 m and 4292 m
from the Norwegian Petroleum Directorate in Stavanger. A
total of 338 samples was collected and washed and 114
samples were described. Samples from 1040 m’toi3726”m'fﬁére
used for maturity measurements while samples (ffém63726 m
were also used for other geochemical analyses. From 3792 m,
sample intervals of ‘6 m were used. A careful selection of
suitable sample was made for screening analysis. Sixty-nine
(69) ‘samples were selected for this analysis and from the
data obtained, samples were chosen for follow-up analyses.
These were:

Thermal extraction - pyrolysis =~
gas chromatography 20 samples

‘Extraction, MPLC fractionation,
saturated and aromatic hydrocarbon

gas chromatography 2 samples

Vitrinite reflectance microscopy 22 samples

~1

Visual kerogen analysis samples
Tables listing in detail which samples were analvsed and the
results and the logs are cgiven 1in the appendix. The log
presented in NPD Well Summary Sheet No 12 is used in the
determination of formation tops. The Ula Fm. is defined for
two sandstone sequences in this 1log, separated by the
Farsund and Haugesund Fms. In this report these are termed
Ula I and Ula II.
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Based on the NPD log the following formation tops are given:

Ula 11 Formation 3966
Bryne Formation 3990

Cromer Knoll Group ~3534 m
Redby Formation 3534 m
valhall Formation - 3607 m’
Tyne Group 3791 m
Mandal Formation 3791 m
Vestland Gfoup | - 3820 m
Ula I Formation 3820 m
Farsund Formation . 3874 m
Haugesund Formation S ' i 3898 m ‘
m
m
m

skagerrak/Gassum Formation 4015

Zechstein = E | - 4219 m
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LITHOLOGY AND TOTAL ORGANIC CARBON CONTENT
.o S B Tl
Figure 1 shows the variation in TOC over the.-analysed
interval of the well, plotted with a generalized

lithostratigraphic column. e e
Cretaceous (3534 - 3791 m) L sl n
Cromer Knoll Group (3534 - 3791 m)

Valhall Formation (3607 - 3791 m) . NEREEE -

The samples from the Valhall Fm. consist mainly of  a
green-grey, olive-grey, medium to dark grey shale and a
grey-red shale, indicating that these two shales are
interbedded throughout the formation. Samples of the
olive-grey, medium grey to dark grey shale were analysed and

these have low TOC values, approximately 0.3 %.
Jurassic (3791 - 4100 m)
Tyne Group (3791 - 3820 m)

Mandal Formation (3791 - 3820 m)

The samples from this interval consist mainly of caved
material from the formation above, but small guantities of
the indigenous 1lithology, a black to brown-black shale
are also recorded. The TOC varies from 5.6 to 7.8 %, for the
analysed samples, with an average of 6.9 %.
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Vestland Group (3820 - 4100 m) ; o .

Ula I Formation (3820 - 3874 m)

This is a sandstone formation. Most of the samples consist
of caved Cretaceous material and no analyses were
undertaken.

Farsund Formation (3874 =~ 3898 m)

The samples from this interval are a mixture of different ‘
lithologies. The most abundant material is a light grey to

dark grey shale. This has a low carbon content, similar to

the Cretaceous sequence, with approximately 0.3 % organic

carbon. There is a small percentage of siltstone in most of

the samples, but too little to analyse.

Haugesund Formation (3898 ~ 3966 m)

Most of the samples show similar lithologies as found for

the Farsund ¥Fm. The lowermost sample has a far higher TOC

content, 1.5 %. Some of the samples had enough siltstone to )
undertake TOC analysis. These show TOC values of .
approximately 1 %.

Ula II Formation (3966 -~ 3990 m)

As for the Ula I Pm., this is a sandstone formation. A few
samples were analysed. These have TOC values of
approximately 0.3 %.
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Bryne Formation (3990 - 4015 m)

The main lithology in this formation is a medium grey to
dark grey shale. Again, a very low organic carbon content is

13

registered, approximately 0.3 %.

Skagerrak/Gassum Formation (4015 - 4219 m)

The main lithology of this interval is a medium grey to dark
grey shale, silty in parts. The TOC values vary for the
different samples, (range 0.3 - 0.7 %), with an average of
0.4 %. There is no systematic variation over the interval.

Zechstein (4219 - 4287 m)

The main 1lithology in the samples from this interval is
caved material from the Skagerrak/Gassum Formation, but some
anhydrite is found in most of the samples, representing the
true lithology for this interval.

The lowermost four samples, from 4272 m, contain some
brown-grey calcareous siltstone. This might also be caved
material. It was, however, analysed and found to have TOC =

values between 3.0 and 3.2 % with an average of 3.1 %.
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ROCK-EVAL ANALYSIS

1. Kerogen Type and Richness

(Hydrogen Index, Oxygen Index and Petroleum Potential)
Cretaceous (3534 - 3791 m)
Cromer Knoll Group (3534 -3791 m)

vValhall Formation (3607 - 3781 m)

Five olive-grey, medium grey to dark grey shale samples from
this formation were analysed. Most of the samples have so
little 5, material that the peak is not recorded and the
hydrogen index therefore can not be measured. Based on this,
the valhall Fm. has no source rock potential.

Jurassic (3791 - 4100 m)
Tyne Group (3791 - 3820 m) .

Mandal Formation (3791 - 3820 m)

Four black to brown-black shale samples were analysed. The
samples have high petroleum potentials (17.4 to 23.8), with
an average of 20.6 mgAHC/g rock. The hydrogen indices vary
from 215 to 243 with an average of 233 mg HC/g TOC. These
data, together with the relatively high maturity {(Tmax 435 -
437), indicate that the samples contain kerogen type II/III,

giving this interval a rich potential as a source rock for

oil and gas. ‘
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Vestland Group (3820 - 4100 m)

Ula I Formation (3820 - 3874 m)

A sandstone formation. No samples from this formation were

analysed.

Farsund Formation (3874 - 3898 m)

The light grey to dark grey shale from this interval wvaries
considerably in its Rock-Eval characteristics. Two of the
samples do not show any S, peak, one is extremely low,
whilst one has a hydrogen index of 162. On the whole the
analysed samples do not have any potential as a source rock
for hydrocarbons. There is, however, a possibility that the
analysed samples are caved material. The siltstone reported
in the NPD 1log is hardly seen in the samples and 1is
generally in such small quantities that analysis was
impossible.

Haugesund Formation (3898 - 3966 m)

The samples from this formation are similar to those from
the Farsund Fm., with the exception that the shale is medium
grey to dark grey. The one 1light grey to medium grey
siltstone, which was analysed, has a hydrogen index of 107
and a petroleum potential of 1.3. This would indicate that
the . siltstone contains kerogen type IV/III.

Based on these analyses, the medium grey to dark grey shale
does not have any potential as a source rock for hydro-
carbons, while the siltstone has a poor potential as a
source rock for gas.
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Ula II Formation (3966 - 3990 m) .

A sandstone formation with no source rock potential.

Bryne Formation (3990 - 4015 m)

The olive-grey, medium grey to dark grey shale from this

formation shows either very 1low hydrogen indices, or, in

some cases, the value could not be calculated because the

s, peak was not registered. The petroleum potential is also

extremely low indicating that the samples contain kerogen

type IV with very poor, or no, potential as a source rock .
for hydrocarbons.

Skagerrak/Gassum Formation (4015 - 4219 m)

The black, olive-grey, olive-black, medium grey to dark grey
shale in this formation shows the same type of results as
for the samples from the formations above, i.e. very low
hydrogen indices (or none) together with very low petroleum
potentials, indicating that the samples coniain kerogen type
IV with wvery low, or no, potential as a source rock for
hydrocarbons.

Zechstein (4219 - 42%7 m)

The anhydrite in this interval was not analysed. Samples
from the lower 20 m of the interval contain some brown-grey
siltstone, which was analysed. The siltstone has a low
hydrogen index, 36 - 42, with an average of 38 mg HC/gTOC
and a low petroleum potential. The data show that these
samples contain kerogen type III with a poor potential as a
source rock for gas.
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2. Generation and Migration
{Production Index sl/(sl+52} and Sl/TOC)

0f all the samples analysed from this well only the samples
from the Mandal Fm. show any indication of generated
hydrocarbons. The Rock-Eval data suggest that these samples

are generating hydrocarbons.

3. Maturity (Tmax)

Due to the extremely low S, values the Tmax values are
uncertain for most of the analysed samples. Only the samples
from the Mandal Fm. give reliable data. The values of 435 -
437 indicate that these samples have an 0il window maturity.
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EXTRACTION DATA
Jurassic (3791 - 4100 m)
Tyne Group (3791 - 3820 m)

Mandal Formation (3791 -~ 3820 m)

The only two samples from this well which were extracted are
from this formation. Both samples have very high amounts of .
extractable organic matter (EOM), 13888 and 14751 ppm from
the samples 3798 - 3884 m and 3810 - 3816 m respectively.
The amounts of extractable hydrocarbons (EHC) are 2000 and
712 ppm respectively for the two samples. This is a very low
percentage of extractable hydrocarbons for the sample from
3810 - 3816 m. The 1large percentage of non-hydrocarbons
would normally indicate a low maturity. When normalized to
organic carbon the samples are found to have 216 and
205 mg EOM/g TOC respectively, while they have 31 and
10 mg HC/g TOC respectively. These data clearly show that

peak oil generation has not been reached.

Saturated Bvdrocarbons

Mandal Formation (3791 - 3828 m)

The gas chromatograms of the saturated hydrocarbon fractions
vary only slightly for the two samples. Both show a
relatively smooth, front biased, unimodal n-alkane
distribution, with CPI wvalues of approximately 1.2,
Figure 4. This, together with the relatively low
pristane/phytane ratios and high pristane/ncl7, show that
the samples have not reached peak oil generation. '
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Aromatic Hydrocarbons

Mandal Formation (3791 - 3828 m)

The gas chromatograms of the aromatic hydrocarbon fractions
show similar FID traces for the two samples, with
phenanthrenes and methyl phenanthrenes dominating the
chromatograms. The substituted naphthalenes peaks are far
smaller, probably due to a loss during the work up of the
samples. There are also a number of distinct peaks in the
higher molecular weight ranges. This, together with the
MPI 1 and other aromatic maturity parameters, indicates that
the samples have not reached peak o0il generation. In the FPD
traces 4 methyl dibenzothiophene dominates, with the other
methyl substituted dibenzothiophenes as minor peaks.
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THERMAL EXTRACTION - GAS CHROMATOGRAPHY

Twenty samples were analysed by thermal extraction gas
chromatography.

Cretaceous (3534 - 3791 m)

Cromer Knoll Group (3534 - 3791 m)

valhall Formation (3607 - 3791 m)

Only one sample, an olive-grey, medium grey to dark grey
claystone from 3762 m was analysed. This shows mainly 1light
hydrocarbons, C; = Cqpv together with some alkanes in the
C;; - C,p range, Figure 7a. The amount is wvery low and

probably represents in-situ generated hydrocarbons.

Jurassic (3791 - 4100 m)

Tyne Group (37¢1 - 3820 m)

Mandal Formation (3791 - 3820 m)

Four black to brown-black shale samples from this interval
were analysed. There are some variations in the
chromatograms, but they all show a wunimodal distribution
with a maximum at approximately CZl' Figure 7b. Unless they
have been dried at elevated temperatures, the loss recorded
for the C15 - Cyp hydrocarbons is normally not observed in
source rock samples. However, such a chromatographic pattern

is often observed in reservoir seguences containing residual
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0il. In this well, the Mandal Fm. is a caprock and it |is
possible that this o0il has migrated into the caprock and has
been subsequently lost. This explanation is, however,
speculative and it is difficult to substantiate it with
other data, due to the poor quality of the samples in this
well.

Vestland Group (3820 - 4100 m)

Ula I Formation (3820 - 3874 m)

No samples from this interval were analysed.

Farsund Formation (3874 - 3898 m)

Two light grey to dark grey shale samples were analysed.
Both samples show minor amounts of thermal extracts, mainly
light hydrocarbons, Figure 7c. These might be generated from
very poor guality kerogen in the samples.

Haugesund Formation (3898 - 3966 m)

Three samples, light grey to medium grey and medium grey to
dark grey shales, were analysed. All samples show only small
guantities of extractable hydrocarbons, but there are
distinct differences from the formation above in that
hydrocarbons, in the range Cll - C21 dominate the
chromatograms, Figure 7d. These could represent in-situ
generated hydrocarbons, but the guantities are extremely
low.
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Ula II Formation (3966 - 3990 m) ‘

No samples from this formation were analysed.

Bryne Formation (3990 - 4015 m)

One sample was analysed and found to have small amounts of
light hydrocarbons, together with Clo to C;4 n-alkanes
(Figure 7e). This is similar to the characteristics of the
sample from 3954 m in the Haugesund Fm.

Skagerrak/Gassum Formation (4015 - 4219 m)

Five shale samples from this interval were analysed. They
all show similar hydrocarbon distributions to the Bryne Fm.
samples, Figure 7f.

Zechstein (4219 - 4297 m)

The siltstone samples from the lower part of this seguence
were analysed. They show a similar hydrocarbon distribution
to samples higher up in the well, Figure 7g.
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PYROLYSIS - GAS CHROMATOGRAPHY

Twenty samples were analysed by pyrolysis gas chromato-
graphy.

Cretaceous (3534 - 3791 m)

Cromer Knoll Group (3534 - 3791 m)

Valhall Formation (3607 - 3791 m)

The olive-green, medium grey to dark grey shale sample from
3762 m shows mainly aromatic material with hardly any
alkane/alkene doublets, typical £for kerogen type 111,
Figure 8a.

Jurassic (3791 - 4100 m)
Tyne Group (3791 - 3820 m)

Mandal Formation (3791 - 3820 m)

The four black to brown-black shale samples from this
formation have almost identical pyrograms, with a large
abundance of alkane/alkene doublets. Some aromatic compounds
are detected, which would indicate some input of terrestrial
material, Figure 8b. This would indicate a mixture of
kerogen type II/III in this interval.
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Vestland Group (3820 - 4100 m) .

Ula I Formation (3820 - 3874 m)

No samples from this formation were analysed.

Farsund Formation (3874 -~ 3898 m)

The two 1light grey to dark grey shales show slightly

different pyrograms. The sample from 3894 m shows a pyrogram

similar to that found for the Valhall Fm., while the sample ‘
from 3888 m shows only a few aromatic peaks, typical for

kerogen type IV, Figure 8c.

Haugesund Formation (3898 - 3966 m)

Three samples from this formation were analysed. The
pvrogram for the sample from 3954 m is similar to the sample
from 3888 m (i.e. kerogen type IV), while the samples from
3918 m and 2960 m show a series of zlkane/alkene doublets
which are normelly found for kerogen type II, Figure 8d.
These are the same samples that showed a larguer proportion
of hydrocarbons in the thermal extraction. The data might ‘
therefore indicate that there is some amorphous material in
the samples, but only very minor guantities. These are also

the samples which had the highest hydrogen indices.

Ula Il Formation (3966 - 3890 m)

No samples from this formation were analysed.
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Bryne Formation (3990 - 4015 m)

One sample from this interval was analysed. The pyrogram
shows mainly low molecular weight compounds together with a
series of alkanes, Figure Be. Alkenes are only minor, or not
present in this sample. This would indicate that the alkanes
are not generated from pyrolysis, but are probably present
in the original sample. The kerogen is most probably type
II1I or type IV/III.

Skagerrak/Gassum Formation (4015 - 4219 m)

Five samples from this interval were analysed. Most of the
samples show the same pattern as the sample from the Bryne
Fm. while the sample from 4116 m shows only a few aromatic
peaks, typical for kerogen type IV. The data would therefore
indicate that the kerogen in the samples are type IV and
that the hydrocarbons seen 1in some samples are not from
pyrolysis of the kerogen, but from free hydrocarbons in the
samples.

Zechstein (4219 -4297 m)

The four siltstone samples from the 1lower part of this
interval show mainly aromatic compounds and represent

probably kerogen type III/IV, Figure 8f.
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VITRINITE REFLECTANCE ANALYSIS

Reflectance data can be found in Table 6. & depth/
reflectance profile appears in figure 9.

Twenty-two samples were analysed, covering the interval
1040 m to 4278 m. Twelve samples were analysed from the
Tertiary section of the well. The upper five samples (1040 m
to 1800 m) have shale lithologies with a moderate amount of
bitumen staining, a low amount of liptinitic wisps and only
a trace of phytoclasts, which are mainly inertinitic. Values
for this interval are, therefore, based on small numbers of
individual readings but nevertheless show a smooth, very

gentle increase with depth, from 0.37 % (1040 m) to 0.45 %

5\

(1800 m). In all of the samples, except the uppermost,
vellow and yellow-orange spores are present, indicating a
maturity equivalent to 0.3 % to 0.4 % Ro.

The two samples from 1980 m and 2190 m are much richer 1in
organic matter than the overlying samples. Both have
moderate to strong bitumen staining, high amounts of
liptinitic wisps and a low amount of phytoclasts but with a
reasonable proportion of vitrinite to inertinite.
Reflectance values of 0.42 % and 0.50 % were obtained for
the two samples respectively, Zfrom good numbers of
individual readings. Spores continue to show both yellow and

vellow-orange fluorescence colours.

The following two samples (2390 m and 2470 m) are again
claystones but- are poor in phytoclasts. No vitrinite was
located in the upper sample while the lower sample gave a
low value of 0.42 % from 3 readings. Yellow-orange spores
were observed in both samples.

The sample from 2610 m has a mixed lithology and there is a
moderate to high amount of liptinitic wisps. The phytoclast
content is low and there is a good proportion of wvitrinite
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to inertinite. A confident reflectance value of 0.52 % was
obtained from 20 readings while the yellow-orange spore
fluorescence colour lags behind the reflectance a little.

The lowest two Tertiary samples are very poor in phytoclasts
but contain moderate amounts of staining and liptinitic
wisps. No vitrinite was located in the upper of the two
samples (2730 m) whereas a rather low wvalue of 0.45 % was
obtained from 21 readings on the lower sample (2900 m). The
readings for this sample have a slightly bimodal
distribution which may indicate the presence of some caved

material.

Five samples were analysed from the Cretaceous section of
the well. Except for the lowermost sample, which is 100 %
claystone, the lithologies are largely chalk and
measurements are restricted to a few <claystone cuttings
which are probably not in-situ. Readings rise from 0.53 % at
3330 m to 0.62 % at 3630 m and spores, where present,
display light orange and yellow-orange fluorescence colours.
Although the values show an increase with depth, this may be
purely coincidental, as only small numbers of readings were
taken and the measured 1lithologies are likely to be caved.
The lowermost Cretaceous sample (3720 m), which has a shale
lithology, contains a trace of vitrinite and gave an average
reflectance of 0.86 % from four readings. This value could
represent reworked material but, i1if real, marks a strong
increase in reflectance from the confident wvalues of the

Tertiary section. No spores were observed in this sample.

Three samples were analysed from the Jurassic section of the
well. The uppermost (3816 m) is from the Mandal Fm. and 1is
composed of a light shale and a dark shale. The dark shale
has strong bitumen staining and a trace of vitrinite wisps,
whereas the light shale has light staining and contains no
vitrinite. A reflectance value of 0.58 % was obtained from
five individual readings and this agrees fairly well with

the observed 1light-orange fluorescence colour. Much low
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reflecting vitrinite (Ro = 0.32 %) is present in this sample
and this, along with the strong staining, leads one to
suspect that the measured reflectance value 1is naturally

depressed.

The next Jurassic sample (3930 m) is from the Haugesund
Fm.. Shale and siltstone lithologies are present and bitumen
staining varies between light and strong, whereas liptinitic
wisps are low. Only a trace of vitrinite is present and this
gives an average reflectance of 0.69 % (6 readings).
Vitrinite is, however, only found in the heavily stained
fraction of the sample and therefore the result is probably
somewhat depressed.

The lowermost Jurassic sample is from the Gassum Fm.
(4044 m). The 1lithology 1is 1largely claystone but some
sandstone is present. The claystone is virtually barren of
vitrinite and readings were restricted to a few cuttings of
atypical lithology, containing excellent vitrinite. A value
of 1.02 % was obtained from 20 individual readings, which
have a good distribution. This high value adds to the
suspicion that previous Jurassic values are depressed, as a
very rapidly increasing gradient would be necessary to
accommodate all values on the same curve.

One sample was analysed <£from the Triassic, Skagerrak Fm.
(4158 m). The sample is mainly shale but also contains
oxidized sandstone. In the shale, bitumen staining and
liptinitic wisps are low and the phytoclast content is low
and largely inertinitic. Vitrinite is restricted to a few
cuttings which give an average reflectance value of 1.06 %
(13 readings). This value fits in well with the previous
Gassum Fm. value, 1if the idea of a shallower gradient is
invoked (i.e. if previous Jurassic values are considered to
be low).

The lowermost sample to be analysed 1is from the Permian
Zechstein Gp. The 1lithology is shale and wvitrinite is
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restricted to a couple of cuttings with the same 1lithology
as in the previous sample. A reflectance value of 1.02 % was
obtained from six readings which show a good distribution. A
higher value than this would be expected if the previous two
values are correct and it therefore appears that the
measurements are taken on caved material. The presence of
light orange spores indicates caved material from even
higher in the well.

To summarize the reflectance gradient, the upper part of the
well, down to a depth of 2600 m, gives a good, gently
~increasing gradient, while below this depth values become
scattered and the gradient is complicated. Values in the
upper part of the profile are confident and often based on
good numbers of individual readings, showing an increase
from approximately 0.35 % at 1000 m to 0.53 % at 2600 m.
Values for the Cretaceous section (3062 m to 3791 m) are
very dubious due to a lack of vitrinite in the in-situ,
chalky lithology. All values are likely to represent caved
material. An exception 1is the lowermost Cretaceous sample
(3720 m) which has a claystone lithology and, although poor
in vitrinite, gives a high wvalue of 0.86 % from four
readings. Values 1in the Jurassic section of the well are
scattered. The values for the Mandal and Haugesund Fms. are
poor and low, whereas the Gassum Fm. value is high and based
on a good number of individual readings. The Skagerrak Fm.
value appears to be good but the Zechstein value probably
represents caved material. The poor guality of data in the
Cretaceous and Jurassic part of the well makes it difficult
to define the maturity and a lot of interpretation 1is
necessary to make sense of the data. & reasonable
interpretation would give the onset of moderate maturity
(0.4 % Ro) at 1450 m, maturity (- 0.60 %) at approximately
3000 m and peak o0il maturity (0.80 % to 0.90 ¥ Ro) at
approximately 3600 m to 3800 m. A maturity of just wunder
1.1 % is probably reached by top Permian. Alternatively, 1if
less interpretation is placed upon the results, a lower
maturity can be envisaged for the Cretaceous and Jurassic
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section, with maturity being reached at approximately 3500 m .
to 3600 m, and a rapid increase in maturity occurring in the
Gassum Fm. With this interpretation the value of 0.86 % Ro
at 3720 m must be considered as representing reworked

material.
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VISUAL KEROGEN COMPOSITION

Seven samples from this well were examined in transmitted
light. Six of these samples are shale/claystone, one is a
siltstone. The samples range in depth from 3798 m to 3960 m.
Four samples are from the Mandal Fm., one from the Farsund
Fm. and two from the Haugesund Fm. The kerogen compositions

of these samples are plotted in Figure 10.

The four samples from the Mandal Fm. are all black to
brown-black claystones. The uppermost three samples have
almost identical overall kerogen compositions (approximately
BO % vitrinite, 10 % liptinite and 10 % inertinite). The
detailed composition, especially of the vitrinite component,
varies slightly between a dominance of amorphinite V or a
dominance of vitrodetrinite. The liptinite component 1is

mainly liptodetrinite.

The one sample from the Farsund Fm. (3894 m) contains
approximately 60 % vitrinite and 40 % inertinite with only a
trace of detrital 1liptinite. The vitrinite component 1is
vitrodetrinite whilst the inertinite is mainly

inertodetrinite but also includes some semi-fusinite.

The uppermost Eaugesund Fm. sample (3918 m) is a light grey
to medium grey siltstone, the kerogen £from which it 1is
different to characterize with confidence, but it appears to
contain approximately 50 % inertinite and 50 % wvitrinite
with only a trace of liptinite. The lowermost Haugesund Fm.
sample is a medium grey to dark grey claystone with 50 %
vitrinite (mainly wvitrodetrinite but also amorphinite V),
40 % inertinite (mainly inertodetrinite but also
semi-fusinite) and 10 % liptinite (liptodetrinite).

Due to the apparently very low liptinite contents (very
little fluorescence and very little structured liptinite
material was observed) maturity estimates from this analysis
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could not generally be made. For one Mandal Fm. sample
{3804 m) a tentative spore «colour 1index of 5 - 5.5 was
recorded.

In general, the Mandal Fm. samples appear to be the most
promising source rocks but seem to be mainly gas prone. The

remaining samples are only moderately favourable gas prone
rocks.
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GAS CHROMATOGRAPHY - MASS SPECTROMETRY

One sample from this well, 3804 m in the Mandal Fm., was

analysed by GC - MS. |

Saturated Hydrocarbons

Terpanes

The M/Z 163 fragmentogram shows only background material
while the M/Z 177 fragmentogram shows only the peak of C29
af hopane. The M/Z 191 fragmentogram shows the tricyclics as
minor compounds while the pentacyclic terpanes are dominant.
The signal to noise ratio 1is rather high for this sample
which might distort the pattern, there is a low relative
abundance of C3g oB hopane, as compared with the Ci1 = Cag
components. The M/Z 205 fragmentogram shows only weak
signals from the C3q 22R and S «oBf hopane. The signals for
the molecular ions are rather weak for this sample and

interpretation based on these is therefore not undertaken.

Steranes

The M/2 149 fragmentogram shows only one peak, with a
retention time of approximately 25 minutes. The M/Z 189
fragmentogram shows the rearranged steranes, especially the
C27 components, to be more abundant than the regular
steranes. This is verified by the M/Z 259 fragmentogram, but
this shows that the C29 is most abundant. This indicates an
input of terrestrial matter in this sample. This is also
seen in the M/Z 217 fragmentogram. In the M/Z 218 fragmento-
gram, the largest peak is one with a retention time of
approximately 18 minutes. This is so dominant that it makes

it difficult to evaluate the sterane pattern. The fragmento-
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grams of the molecular ions verify what is discussed above,
i.e. that the Coy rearranged steranes and the Cog regular
steranes are the dominant peaks in the sample.

Bicyclanes

The M/Z 123, 179 and 193 fragmentograms show a series of
peaks for the Cig and C16 bicyclanes, but the sample is so
affected by evaporation during the work up that evaluation

of these peaks are not undertaken.

Aromatic Hydrocarbons

Alkyl Benzenes

Cz-substituted benzenes show the typical pattern of
doublets, together with a large single peak at approximately
42 minutes. In the M/Z 134 fragmentogram there are a large
number of peaks which are difficult to interpret.

Naphthalenes

The M/Z 142 fragmentogram shows the douklet from the methyl
naphthalenes, but a series of other peaks clearly shows that
this sample is affected by evaporation, so comparison of the
relative peak height of the two methylnaphthalenes will be
incorrect. The M/2 156 <fragmentogram shows the typiceal
pattern for the c, naphthalenes, while the Cq naphthalenes
are seen in the M/Z 170 fragmentogram. There is nothing of

particular note in any of these patterns.
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Phenanthrenes

The different phenanthrenes are seen in the M/Z 178, 192,
206 and 220 fragmentograms. The M/Z 178 fragmentogram shows
the single peak for phenanthrene while the M/Z 192 shows the
two doublets for methyl phenanthrenes. The 3+2 methyl
phenanthrene doublet has an intensity of approximately 60 %
of the intensity of the 149 methyl phenanthrene doublet. The
C2 phenanthrenes and C3 phenanthrenes are seen in the M/Z
206 and 220 fragmentograms respectively. The patterns seen
are normal for these compounds; there are no wunusual
features.

Benzothiophenes

The methyl dibenzothiophenes are recorded in the M/Z 198
fragmentogram where 4 methyl dibenzothiophene is the largest
peak and 1 methyl dibenzothiophene is the smallest. This
pattern is typical for well mature hydrocarbons. This 1is
also the «case for the pattern found for the ¢, dibenzo-
thiophenes in the M/Z 212 fragmentogram.

Aromatic Steranes

In the M/2 231 fragmentogram, the CEO and C21 triaromatic
steranes dominate the pattern while the C26 - C,g components
are minor. This shows a high maturity for this sample. The
light components, 1i.e. the C21 and sz monoaromatic
steranes, are not as dominant relative to the C27 - C29
components, in the M/Z 253 fragmentogram. The two peaks are
partly masked with some large unresolved envelopes, but the
C21 component seems to have the same peak height as the
largest of the peaks in the group of Chq = ng components.
These have a pattern often found for well mature Upper
Jurassic samples.
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CONCLUSIONS

Based on the various analyses undertaken on samples from

this well the following conclusions were made:

1. Source Rock Potential

Cretaceous (3534 - 37%1 m)

Cromer Knoll Group (3534 - 3791 m)

Valhall Formation (3607 - 3791 m)

The samples from the Valhall Formation consist mainly of a
green-grey, olive-grey, medium to dark grey shale together
with some grey-red interbedded shale. The analysed samples
from this interval have very low TOC values. This, together
with extremely low petroleum potential and hydrogen indices
(where these could be measured), suggests that the kerogen
is type 1IV. These data agree well with other data from
thermal extraction/pvrolysis ges chromatography. There might
be some kerogen type III/IV in some samples. Based on the
available data, this interval 1is rated to have a very poor
potential as a source rock for agas (if any hydrocarbon
potential &t all).

Jurassic (3791 - 4100 m)

Tyne Group (3791 - 3820 m)
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Mandal Formation (3791 - 3820 m)

This interval consists of a black to brown-black shale with
high TOC values, average 6.9 %. The petroleum potential is
high for the analysed samples from the interval, average
20.6 mg HC/g rock. The hydrogen index is moderate (233 mg
HC/g TOC), but with this interval having an o0il window
maturity, hydrocarbons have already been generated from the
kerogen and thereby lowered the hydrogen indices. The
kerogen is probably type II/I1I. This 1is confirmed by the
pyrolysis - gas chromatography data which shows an abundance
of alkane/alkene doublets typical for kerogen type II, but
also some aromatic compounds, typical for terrestrial input,
- a mixture of kerogen type II/III 1is therefore also
suggested from these data. The samples have a large amount
of EOM while the percentage of extractable hydrocarbons is
low. This would normally suggest a low maturity, but since
this is not the case, it would appear that the hydrocarbons
have been removed from the samples while the non-
hydrocarbons are left behind. The gas chromatograms of the
saturated hydrocarbons show a relatively large percentage of
high molecular hydrocarbons, indicating some input of
terrestrial kerogen. On the whole, the gas chromatograms
support the suggestion that the hydrocarbons have been
generated from a mixture of kerogen type II/III. Based on
the analytical data, the Mandal Fm. has a rich potential as

a source rock for oil and gas.
Vestland Group (3820 - 4100 m)

Ula I Formation (3820 - 3874 m)

A sandstone formation. Due to the guality and amount of
samples, none of these were analysed.



10 ceoLaBINOR

GEOCHEMICAL [ABORATORIES OF NORWAY A5

Farsund Formation (3874 - 3890 m)

The log from the NPD shows that this 1is a siltstone
formation, but there was hardly any siltstone in the
samples. The most abundant material in all of the samples
was a light grey to dark grey shale, which was analysed.
These samples have extremely low TOC values (0.3 %) and low
petroleum potentials. In most of the analysed samples the
S, peak can not be detected and hydrogen indices can
therefore not be calculated. One sample has a hydrogen index
of 162. Analysis by pyrolysis gas chromatography shows that
the samples contain either kerogen type III or III/IV.

As explained above, there is some uncertainty as to the true
lithology of this formation, but the analysed samples
contain kerogen type IV or II1/IV, with a very poor, or no,
potential as a source rock for gas.

Baugesund Formation (3898 - 3966 m)

There is a similar situation for this formation as for the
Farsund Formation. Most of the samples from this interval
consist of a medium grey to dark grey shale with small
percentages of siltstone (normally insufficient to analyse).
Generally the shale has a low TOC content (0.3 %), with the
exception of the lowermost sample (which has a TOC content
of 1.5 %). One siltstone sample was analvsed, this has a TOC
content of 1.0 %. The petroleum potential is low for all the
analysed samples, independent of 1lithology, and the low
hydrogen indices show that the shale samples contain kerogen
type IV or II1/IV. The siltstone also contains kerogen type
III/IV. The thermal extraction/pyrolysis gas chromatography
analyses show that some o0f the samples contain free hydro-
carbons. The pyrogram from these samples show alkane/alkene
doublets typical for kerogen type II. This might be from
asphaltenes in the samples.
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Based on the limited data, the Haugesund Fm. 1is found to

have a very poor potential as a source rock for gas.

Ula II Formation (3966 - 3990 m)

A sandstone formation with no source rock potential.

Bryne Formation (3990 - 4015 m)

The samples from this formation consist mainly of a medium
grey to dark grey shale with very low TOC values, average
0.3 %¥. The petroleum potential 1is also extremely low and
some of the samples do not show any S, peak. This indicates
a kerogen type IV in this interval, which agrees with the
pyrolysis gas chromatography data.

Based on these data the Bryne Fm. is found to have a very

poor, or no, potential as a source rock for gas.

Skagerrak/Gassum Formation (4015 - 4219 m)

The main lithclogv of this interval is a medium grev to dark
grey shzle vith low T0OC wvalues, average 0.4 % over the
intervel. The petrcleum potential is low for the analysed
samples and a number of these do not show any S, peak. The
hydrogen indices are low where they <can be measured,
implying the presence of kerocen type IV. This agrees with
the pyrolysis - gas chromatography data which shows only a
few aromatic peaks. Eased on the analytical data the
Skagerrak/Gassum Fm. has a very poor, or no, potential as a
source rock for gas.
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Zzechstein (4219 - 4297 m)

The NPD log reports that this interval 1is anhydrite. The
anhydrite was not analysed, but the samples from the lower
25 m contained mainly a siltstone - this was analysed. The
siltstone has high TOC values, average 3.1 %. The petroleum
potential is, however, low and hydrogen indices of
approximately 40 mg HC/g TOC indicate kerogen type IV. The
pyrelysis - gas chromatography data indicate that the
samples contain some poor kerogen type III/IV.

Based on these data, the siltstone from 4272 - 4297 m has a

poor potential as a source rock for gas, while the anhydrite
does not have any source rock potential.

2. Generation and Migration

The different analyses show only two intervals which might
contain generated hvdrocarbons - the Mandal Fm. and parts of
the Haugesund Fm.. The Mandal Fm. has a type of kerogen and
a maturity which will generate hydrocarbons. The data are,
however, strange. The extraction data show that the extract
mainly contazins non-hydrocarbons which would indicate that
the sample is either immature or that the hvdrocarbons have
cdisappeared. The maturity data shows that the interval is
mature, so the second explanation is therefore more likely.
This agrees with the thermal extraction - gas chromate-
graphic data which shows hydrocarbon distributions normally
found for residual o0il in reservoirs which have been
depleted due to gas flooding. This might be the situation
here, i.e. if the Ula I Fm. contained gas, this will have
leaked through the cap rock (Mandal Fm.) and removed the
hydrocarbons. Presently we do not have any other explanation
for the strange data.

Parts of the Haugesund Fm. show hydrocarbons generated from
kerogen type II or 1II/III. This does not fit with the
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kerogen in the analysed samples and would therefore indicate
that the hydrocarbons are migrated. However, the amount in

gquestion is very small.

3. Maturity

The maturity data for this well are strange. The samples
from Tertiary and Cretaceous show a normal trend - rating
these as immature, increasing to mature for the lower part
of the Cretaceous sequence. Rock-Eval pyrolysis data
suggests that the Mandal Fm. has an o0il window maturity,
while the vitrinite reflectance data show a slightly lower
maturity, approximately 0.6 %. This is probably low, due to
staining.

The samples from the rest of the well are so poor that
Rock-Eval data can not be used. Vitrinite reflectance data
shows a large jump in maturity between the Haugesund Fm. and
Skagerrak/Gassum Fm. (0.7 % to 1.0 %). This can be due
either to a wrong measurement for the Haugesund Fm. (i.e. it
should be higher) or that there has been a strong erosion.
The maturity of 0.7 % at 3900 m correlates with other wells
in the area and it is therefore believed that there has been

an erosion.

Based on the different data, the Mandal Fm. has an early oil
window maturity, while the Skagerrak/Gassum Fm. is past peak

oil generation.
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Figure 9: Vitrinite Refleclance versus Depth
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Figure 10: Kerogen Composition and Potential Hydrocarbon Products
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Table 1

Depth unit of measure: m

Depth Type
Int Cvd TOCS %

1040.00
100
tr

1270.00
85
10
5

1450.00
80
20

1590.00
90
10

1800.00
95
5

1950.00
100

- 1=

: Lithology description for well NOCs 2,/1-3
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Sh/Clst:

Cont

Sh/Clst:

Cont
Ca

Sh/Clst:
: drk

Ca

Ca

Sh/Clst:
W,

Ca

Sh/Clst:

Sh/Clst:

ol gy to m gy, calc, slt
: prp

ol gy to m gy, calc, slt

cem, prp
w

ol

ol

ol

ol

gy, Calc, slt
Yy brn

gy, Calc, slt
drk y brn

gy
pl y brn
gy to dsk y brn

115
115-1L
115-2L
116
116-1L
116-3L
116-2L
117
117-1L
117-2L
118
118-1L
118-2L
119
119-1L
119-2L
120
120-1L
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Table 1 : Lithology description for well NOCS 2/1-3

Depth unit of measure: m

Depth Type Trb Sample
Int Cvd TOCS % Lithology description

2190.00 121
100 sh/clst: ol gy to dsk y brn 121-11
tr Ca : w, drk y brn 121-2L
tr Cont : prp 121-3L

2370.00 122
100 sh/Clst: o1l gy to dsk y brn 122-1L
tr Ca : w, drk y brn 122-21
tr Cont : prp 122-3L

2470.00 123
100 sh/Clst: ol gy to dsk y brn 123-1L
tr Ca : w, drk y brn 123-2L
tr Cont : prp 123-3L

2610.00 124
95 sh/Clst: ol qy 124-1L
5 Ca : drk y brn to pl y brn 124-2L

2730.00 125
95 Sh/Clst: gn gy to ol gy 125-11
5 Ca : drk y brn to pl y brn 125-2L

2900.00 126
90 Sh/Clst: gn gy, ol 9y, m gy, drk y brn, 126-1L

dsk y brn

5 sh/Clst: gy red 126-2L
5 8/sst : 1t gy, glauc, £, cem 126-3L



Table 1

»
-

3~

GEoLABMNOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

Lithology description for well NOCSs 2/1-3

Depth unit of measure: n

Depth Type
Int Cvd TOC% %

3110.00
60
40
tr

3190.00
70
25
5

3330.00
90
10
tr

3480.00
60
25
15

3606.00
cvd 80
10
10

Lithology description

_................-.‘—-___....._.—.__---_-_-——..g.‘._———--...—.———

Ca :
Sh/Clst:

Sh/Clst:

Ca :
Sh/Clst:

Sh/Clst:

Ca .
Sh/Clst:

Sh/Clst:

Ca :
Sh/Clst:

Sh/Clst:

Ca :
Sh/Clst:
Cont :

. w,

oW,

w, chk

gn gy, ol
dsk y brn

gy red

gy,

w, chk

gn gy, ol
dsk v brn
gy red

9y .

chk
gn gy, ol
dsk y brn
gy red

gy,

chk

gn gy, ol
dsk vy brn

gy red

9y,

w to 1t gy, chk
m gy to drk gy,

prp

gy,

gy,

gy,

gy,

calc

drk y brn,

drk y brn,

drk y brn,

drk y brn,

127

127-3L
127-1L

127-2L

130

130-3L
130-1L

130-2L

128

128-3L
128-1L

128-2L

129

129-3L
129-1L

129-2L

001

001-2L
001-1L
001-3L
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Table 1 : Lithology description for well NOCS 2/1-3

Depth unit of measure: m

Depth Type Trb Sample
Int Cvd TOCY% % Lithology description
3612.00 002
cvd 80 Ca : W, gy red, red brn, 1lt gy, chk 002-2L
10 sh/Clst: m gy to drk gy, calc 002-1L
10 Cont : prp 002-3L
3618.00 003
cvd 70 Ca * W, gy red, red brn, 1t gy, chk 003-2L
20 sh/Clst: gn gy, 1t ol gy, m gy to drk gy, 003-1L
calc
10 Cont : prp 003-3L
3624.00 004
cvd 60 Ca * W, gy red, red brn, 1t gy, chk 004-2L
30 Sh/Clst: gn gy, 1t ol gy, m gy to drk gy, 004-1L
calc
10 Cont : prp 004-3L
3630.00 113

50 sh/Clst: gn gy, lt ol gy, m gy to drk qy, 113-1L
dsk y brn, calc

cvd 20 Ca : w, red brn, 1t gy, chk 113-2L
20 Sh/Clst: gy red 113-4L
10 Cont : prp 113-3L
3636.00 005

50 sh/Clst: gn gy, 1t ol gy, m gy to drk gy, 005-1L
dsk y brn, calc
cvd 20 Ca : w, red brn, 1t gy, chk 005-2L
20 sh/Clst: gy red 005-4L
10 Cont : prp 005-3L



ceEoLABMINOR

- 5 - GEQCHEMICAL LABORATORIES OF NORWAY A/S

Table 1 : Lithology description for well NOCs 2/1-3

Depth unit of measure: m

Depth Type Trb Sample
Int Cvd TOCS% % Lithology description
3642.00 006

50 Sh/Clst: gn gy, lt ol gy, m gy to drk gy, 006-1L
dsk y brn, caic

30 Sh/Clst: gy red 006-4L
cvd 10 ca : w, red brn, 1t gy, chk 006-2L
10 cCont : prp 006-3L
3648.00 007

50 Sh/Clst: gn gy, lt ol gy, m gy to drk gy, 007-1L
dsk y brn, calc

30 Sh/Clst: gy red 007-4L
cvd 10 ca : w, red brn, 1t gy, chk 007-2L
10 Cont : prp 007-3L
3654.00 008

70 sh/Clst: gn gy, 1t ol gy, m gy to drk gy, 008-1L
dsk y brn, calc

20 sh/Clst: gy red 008-4L

10 Cont : prp 008-3L

cvd tr Ca ! W, red brn, 1t gy, chk 008-2L
3660.00 009

70 sh/Clst: gn gy, ol gy, ol blk, 1t gn gy, m 009-1L
gy to drk gy

20 Sh/Clst: gy red 009-4L
cvd 5 Cca : w, red brn, 1t gy, chk 009-21,
5 Cont : prp 009-3L
3666.00 010

70 Sh/Clst: gn gy, ol gy, ol blk, 1t gn gy, m 010-1L
gy to drk gy
20 Sh/Clst: gy red 010-4L
cvd 5 Ca : w, red brn, 1t gy, chk 010-21L
5 Cont : prp 010-3L
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Table 1 : Lithology description for well NocCsS 2/1-3

Depth unit of measure: m

Depth Type Trb Sample
Int Cvd TOC% % Lithology description
3672.00 011

75 sh/Clst: gn gy, ol gy, ol blk, 1t gn gy, m 0l1-1L
gy to drk gy

20 Sh/Clst: gy red 011-3L
5 Cont : prp 011-21
3678.00 012

75 Sh/Clst: gn gy, ol gy, ol blk, 1t gn gy, m 012-1L
9y to drk gy

20 Sh/Clst: gy red 012-3L
5 Cont : st, Coal-ad, prp 012-2L
3684.00 013

70 Sh/Clst: gn gy, ol gy, ol blk, 1t gn gy, m 013-1L
gy to drk gy

20 Sh/Clst: gy red 013-3L
10 Cont : st, Coal-ad, prp 013-2L
3690.00 014

75 Sh/Clst: gn gy, ol gy, ol blk, 1t gn gy, m 014-1rp
gy to drk gy

20 Sh/Clst: gy red 014-31L
5 Cont i st, Coal-ad, prp 014-21L
3696.00 015

75 Sh/Clst: gn gy, ol gy, ol blk, 1t gn gy, m 015-1L

gy to drk gy
20 sh/Clst: gy red 015-3L

5 Cont : st, Coal-ad, prp 015-2L
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Table 1 : Lithology description for well NOCS 2/1-3

Depth unit of measure: m

Depth Type Trb Sample
Int Cvd ToOC% % Lithology description
3702.00 016

75 sh/Clst: gn gy, ol gy, ol blk, 1t gn gy, m 016-1L
gy to drk gy

20 Sh/Clst: gy red 016-3L
5 Cont : st, Coal-ad, prp 016-21,
3708.00 017

90 sh/Clst: gn gy, ol gy, ol blk, 1t gn gy, m 017-1L
gy to drk gy
10 cont ¢ st, Coal-ad, prp 017-2L

3714.00 018

90 Sh/Clst: gn gy, ol gy, ol blk, 1t gn gy, m 018-1L
gy to drk gy

10 cont : st, Coal-ad, prp 018-2L

3720.00 019
95 Sh/Clst: ol gy, m gy to drk gy 019-1r
5 Cont : prp 019-2L

3726.00 020
0.27 95 Sh/Clst: ol gy, m gy to drk gy 020-1L
5 Cont : prp 020-2L

3732.00 021
95 sh/Clst: ol gy, m gy to drk gy 021-1L

5 Cont : st, prp 021-2L
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Table 1 : Lithology description for well NOCS 2/1-3

Depth unit of measure: m

Depth Type Trb Sample
Int Cvd TOC% % Lithology description

3738.00 022
95 Sh/Clst: ol gy, m gy to drk gy 022-1L
5 Cont : st, prp 022-2L

3744.00 023
95 sh/Clst: ol gy, m gy to drk gy : 023-1L
5 Cont : st, prp 023-2L

3750.00 024
0.28 95 Sh/Clst: ol gy, m gy to drk gy 024-1L
5 Cont : st, prp 024-2L

3756.00 025
95 sh/Clst: ol gy, m gy to drk gy 025-1L
5 Cont : st, prp 025-2L

3762.00 ‘ 026
0.49 95 Sh/Clst: ol gy, m gy to drk gy 026-1L
5 Cont : st, prp 026-2L

3768.00 027
100 sh/Clst: ol gy, m gy to drk gy 027-1L
tr Cont ¢ st, prp 027-2L

3774.00 028
0.32 100 sh/Clst: ol gy, m gy to drk gy 028-1L

tr Cont : st, prp 028-2L



Table 1

Depth unit of measure: m

3780.00

3786.00

3792.00

3798.00

cvd

3804.00

cvd

3810.00

cvd

: Lithology description for well NOCS 2/1-3

0.29

5.55

%

100
tr

100
tr

100
tr

90
190
tr

80
20
tr

50
50
tr
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GEOCHEMICAL LABORATORIES OF NORWAY A/S
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Sh/Clst:

Cont

.
-

Sh/Clst:

Cont

Sh/Clst:

Cont

Sh/Clst:
Sh/Clst:

* pPrp

Cont

Sh/Clst:
Sh/Clst:

* Prp

Cont

Sh/Clst:
Sh/Clst:

Cont

-
M

ol gy, m gy to
st, prp

ol gy, m gy to
st, prp

ol gy, m gy to
st, prp

ol gy, m gy to
blk to brn blk

ol gy, m gy to
blk to brn blk

ol gy, m gy to
blk to brn blk

prp

drk

drk

drk

drk

drk

drk

gy

9y

gy

gy

gy

gy

029
029-1L
029-2L
030
030-1L
030-2L
031
031-1L
031-2L
032
032-1L
032-2L
032-3L
033
033-1L
033-2L
033-3L
034
034-1L

034-2L
034-3L



Table 1

Depth unit of measure: m

e o i e s e o

———— ———

3816.00

cvd

3822.00
cvd

cvd

3828.00
cvd

cvd

3834.00
cvd

cvd

3840.00
cvd

cvd

3846.00
cvd

cvd

%

50
50
tr

S0
10
tr

90
10
tr

90
10
tr

30
10
tr

90
10
tr
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Lithology description for well NOCS 2/1-3

Lithology description

Sh/Clst:
Sh/Clst:
Cont :

Sh/Clst:
Cont :
Sh/Clst:

Sh/Clst:
Cont :
Sh/Clst:

Sh/Clst:
Cont :
Sh/Clst:

Sh/Clst:
Cont :
Sh/Clst:

Sh/Clst:
Cont :
Sh/Clst:

ol gy, m gy to drk gy
blk to brn blk

prp

ol gy, m gy to drk gy
st, Coal-ad, prp, dd
blk to brn blk

ol gy, m gy to drk gy
st, Coal-ad, prp, dd
blk to brn blk

ol gy, m gy to drk gy
st, Coal-ad, prp, dd
blk to brn blk

ol gy, 1t gy to drk gy
st, Coal-ad, prp, dd
blk to brn blk

0l gy, 1t gy to drk gy
st, Coal-ad, prp, dd
blk to brn blk
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035

035-1L
035-2L
035-3L

036

036-1L
036-3L
036-2L
037

037~-1L
037-3L
037-2L
038

038-1L
038-3L
038-2L
039

039-1L
039-3L
039-2L
040

040-1L

040-3L
040-2L
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Table 1 : Lithology description for well NOCS 2/1-3

Depth unit of measure: nm

Depth Type Trb Sample
Int Cvd TOC% % Lithology description

3852.00 041

cvd 90 sh/Clst: ol gy, 1t gy to drk gy 041-1L

10 Cont : st, Coal-ad, prp, dd 041-3L

cvd tr Sh/Clst: blk to brn blk 041~2L
3858.00 042

cvd 90 sh/Clst: ol gy, lt gy to drk gy 042-1L

10 Cont : st, Coal-ad, prp, dd 042-3L

cvd tr Sh/Clst: blk to brn blk 042-2L
3864.00 043

cvd 90 Sh/Clst: ol gy, 1t gy to drk gy 043-1L

10 Cont : st, Coal-ad, prp, dd 043-3L

cvd tr Sh/Clst: blk to brn blk 043-2L
3870.00 044

cvd 90 Sh/Clst: ol gy, lt gy to drk gy 044-1L

10 Cont : st, Coal-ad, prp, dd 044-3L

cvd tr sh/Clst: blk to brn blk 044-2L
3876.00 045

0.33 80 Sh/Clst: 1t gy to drk gy 045-1L

10 Cont : Coal-ad, prp 045-3L

5 s/Sst : 1t gy, £, cem 045-4L

5 Sltst : 1t brn gy 045~5L

cvd tr Sh/Clst: blk to brn blk 045-2L
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Table 1 : Lithology description for well NOCS 2/1-~3

Depth unit of measure: m

Depth Type Trb Sample
Int Cvd TOC% % Lithology description

3882.00 046

0.34 80 Sh/Clst: 1t gy to drk gy 046-1L

10 Cont : Coal-ad, prp 046-3L

5 5/sst  : 1t gy, £, cem 04641

5 sltst : 1t brn gy 046-5L

cvd tr 8h/Clst: blk to brn blk 046-2L
3888.00 047

0.27 80 Sh/Clst: 1t gy to drk gy 047-1L

10 Cont : Coal-ad, prp 047-3L

5 s/85st : 1t gy, £, cem 047-4L

5 Sltst : 1t brn gy 047-5L

cvd tr Sh/Clst: blk to brn blk 047-2L
3894.00 048

0.53 80 Sh/Clst: 1t gy to drk gy 048-1L

10 Cont : Coal-ad, prp 048-3L

5 s/8sst : 1t gy, £, cem 048-4L

5 Sltst : 1t brn gy 048-5L

cvd tr Sh/Clst: blk to brn blk , 048-2L
3900.00 049

0.31 90 Sh/Clst: m gy to drk gy 049-1L

5 Cont : st, Coal-ad, prp 049-2L

5 Sltst : 1t gy to 1lt brn gy 049-3L
3906.00 050

0.25 90 Sh/Clst: m gy to drk gy 050-1L

5 Cont : st, Coal-ad, prp 050-2L

5 Sltst : 1t gy to 1t brn gy 050-3L
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Table 1 : Lithology description for well NOCS 2,/1-3

Depth unit of measure: m

Depth Type Trb Sample
Int Cvd TOC% % Lithology description
3912.00 051
0.32 90 Sh/Clst: m gy to drk gy 051-1L
5 Cont : st, Coal-ad, prp 051-2L
5 Sltst : 1t gy to 1t brn gy 051-3L
3918.00 052
0.34 70 sh/Clst: m gy to drk gy 052-1L
0.96 25 Sltst : lt gy to m gy, calc, s - 052-3L
5 Cont : prp 052-2L
3924.00 053
0.29 85 Sh/Clst: m gy to drk gy 053-1L
15 sltst : 1t gy to m gy, calc, s 053-3L
tr Cont : prp 053-2L
3930.00 054
0.29 90 Sh/Clst: m gy to drk gy 054-1L
5 Cont : st, Coal-ad, prp 054-2L
5 Sltst : m gy to drk gy, calc, s 054-3L
3936.00 055
0.28 90 Sh/Clst: m gy to drk gy 055-1L
5 Cont : st, Coal-ad, prp 055-2L
5 Sltst : m gy to drk gy, calc, s 055-3L
3942.00 056
0.31 90 Sh/Clst: m gy to drk gy 056~1L
5 Cont : st, Coal-ad, prp 056-2L

5 Sltst : m gy to drk gy, calc, s 056-3L
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Table 1 : Lithology description for well NOCS 2/1-3

Depth unit of measure: m

Depth Type Trb Sample
Int Cvd TOC% % Lithology description
3948.00 ' 057
0.30 85 sh/Clst: m gy to drk gy 057-1L
10 sltst : m gy to drk gy, calc, s 057-3L
5 Cont : st, Coal-ad, prp 057-2L
3954.00 058
0.30 60 sh/Clst: m gy to drk gy 058-1L
30 Sltst : m gy to drk gy, calc, s 058-3L
10 Cont ¢ st, Coal-ad, prp 058-2L
3960.00 059
1.52 50 Sh/Clst: m gy to drk gy 059-1L
40 Sltst : m gy to drk gy, calc, s 059-3L
10 Cont : st, Coal-ad, prp 059-2L
3966.00 060
cvd 65 Sh/Clst: m gy to drk gy 060~-1L
cvd 25 Sltst : m gy to drk gy, calc, s 060-3L
10 Cont : st, Coal-ad, prp 060-2L
3972.00 061
cvd 70 Sh/Clst: m gy to drk gy 061~1L
cvd 20 Sltst : m gy to drk gy, calc, s 061~-3L
10 Cont : st, Coal-ad, prp 061-2L
tr S/Sst  : w, glauc, £, cem 061-4L
3978.00 062
cvd 70 Sh/Clst: m gy to drk gy 062-1L
15 Cont : Coal-ad, prp 062-2L
15 Ssh/Clst: gy red 062-5L
cvd tr Sltst : m gy to drk gy, calc, s 062-3L

tr S/Sst : w, £, cem 062-4L



Table 1

Depth unit of measure: m

3984.00

cvd

3990.00

cvd

3996.00

cvd

4002.00

cvd

4008.00

cvd

.29

.58

.32

.34

55
40

tr

50
40

85
10

65
10
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Lithology description for well NOCs 2/1-3

Lithology description
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Sh/Clst:
S/Sst
Cont :
Sh/Clst:

Sh/Clst:
S/Sst
Cont :
Sh/Clst:

Sh/Clst:
S/Sst
Cont :

Sh/Clst:
S/Sst
Cont

Sh/Clst:
Cont :
S/Sst
Sh/Clst:

m gy to drk gy
w to m gy, glauc, f, cem,
Coal-ad, prp

gy red

m gy to drk gy

P w tom gy, glauc, £, cem,

Coal-ad, prp
gy red

m gy to drk gy
w to m gy, glauc, £, cemn,
Coal-ad, prp

ol gy, m gy to drk gy

: w tom gy, glauc, f, cem,
 prp

ol gy, m gy to drk qy
Coal-ad, prp

w to m gy, glauc, £, cen,
gy red
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063

063-1L
063-3L
063-2L
063-4L

064

064-1L
064-3L
064-2L
064-4L

065

065-1L
065-3L
065-2L

066

066-1L
066-3L
066-2L

114

114-11
114-2L
114-3L
114-4L
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Table 1 : Lithology description for well NOCS 2,/1-3

Depth unit of measure: m

Depth Type Trb Sample
Int Cvd TOC% % Lithology description
4014.00 067
0.26 75 Sh/Clst: ol gy, m gy to drk gy 067-1L
15 Cont : Coal-ad 067-2L
10 ca :m gy 067-4L
tr S/Sst : w to m gy, £, cem, 1 067-3L
4020.00 068
0.57 65 Sh/Clst: m gy to drk gy 068-1L
25 8/Sst  : w fo m gy, glauc, £, cem 068-3L
5 Cont : prp 068-2L
5 Ca :m gy 068-4L
4026.00 069
0.31 70 Sh/Clst: m gy to drk gy 069-1L
10 s/sst  : w to m gy, glauc, £, cem 069-3L,
10 ca : 1t gy to m gy 069-4L
10 Sh/Clst: blk to ol bik 069-5L
tr Cont : st, Coal-ad, prp 069-2L
4032.00 070
0.31 75 Sh/Clst: ol gy, m gy to drk gy 070-1L
15 5/8st : w to m gy, mic, cem 070-3L
10 ca : 1t gy to m gy, drk y brn 070-4L
tr Cont : Coal-ad, prp 070-2L
tr Sh/Clst: blk to ol blk 070-5L
tr Sh/Clst: gy red 370-6L
4038.00 071
0.27 80 Sh/Clst: blk, ol 9y, ol blk, m gy, drk gy 071-1L
15 S/Sst  : w to m gy, mic, cem 071-3L
5 Ca ! w tom gy 071-4L

tr Cont : Coal-ad, prp 071-2L
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Table 1 : Lithology description for well NOCS 2/1-3

Depth unit of measure: m

Depth Type Trb Sample
Int Cvd TOCS % Lithology description
4044.00 072
0.43 75 Sh/Clst: blk, ol gy, ol blk, m gy, drk gy 072-1L
20 S/Sst  : w to m gy, mic, cem 072-3L
5 Ca :w, 1t gy to m gy 072-4L
tr Cont : Coal-ad, prp 072-2L
4050.00 073
0.27 80 Sh/Clst: blk, ol gy, ol blk, m gy, drk gy 073-1L
15 S/Sst : w to m gy, mic, cem 073-3L
5 Ca : w, 1t gy to m gy 073-4L
tr Cont : Coal-ad, prp 073-2L
4056.00 074
0.61 75 Sh/Clst: blk, ol gy, ol blk, m gy, drk gy 074-1L
25 s/8st  : w, brn gy, 1t gy to m gy, mic, 074-31L
cem
tr Cont : Coal-ad, prp 074-2L
tr Sh/Clst: gy red 074-4L
4062.00 075
0.29 75 Sh/Clst: blk, ol gy, ol blk, m gy, drk gy 075-1L
20 s/Sst  : w, brn gy, lt gy to m gy, mic, 075-3L
cem
5 Cont : Coal-ad, prp 075-2L
tr Sh/Clst: gy red 075-4L
4068.00 076
0.59 75 Sh/Clst: blk, ol gy, ol blk, m gy, drk gy 076-1L
25 5/8st  : w, brn gy, lt gy to m gy, mic, 076-3L
cem
tr Cont : Coal-ad, prp 076-2L

tr Sh/Clst: gy red 076-4L
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Table 1 : Lithology description for well NOCSs 2/1-3

Depth unit of measure: m

Depth Type Trb Sample
Int Cvd TOCY% % Lithology description
4074.00 077
0.73 75 sh/Clst: blk, ol gy, ol blk, m gy, drk gy 077-1L
25 8/Sst  : w, brn gy, 1t gy to m gy, mic, 077-3L
cem
tr Cont : Coal-ad, prp 077-2L
tr Sh/Clst: gy red 077-4L
4080.00 078
0.26 75 Sh/Clst: blk, ol gy, ol blk, m gy, drk gy 078-1L
25 S/sst  : w, brn gy, 1t gy to m gy, mic, 078-3L
cem
tr Cont : Coal-ad, prp 078-2L
tr Sh/Clst: gy red 078-4L
4086.00 079
0.63 70 sh/Clst: blk, ol gy, ol blk, m gy, drk gy 079~1L
30 S/Sst  : w, brn gy, 1t gy to m gy, mic, 079-3L
cem
tr Cont : Coal-ad, prp 079-2L
4092.00 080
0.40 60 Sh/Clst: blk, ol gy, ol blk, m gy, drk gy 080-1L
40 s/sst : w, brn gy, 1t gy to m gy, mic, 080-3L
cem
tr Cont : Coal-ad, prp 080-2L
tr Sh/Clst: gy red 080-4L
4098.00 081
0.24 60 sh/Clst: blk, ol gy, ol blk, m gy, drk gy 081-1L
40 S/Sst  : w, brn gy, 1t gy to m gy, mic, 081-3L
cem
tr Cont ¢ Coal-ad, prp 081-2L

tr Sh/Clst: gy red 081-4L
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Table 1 : Lithology description for well NOCS 2/1-3

Depth unit of measure: m

Depth Type Trb Sample
Int Cvd TOCY % Lithology description
4104.00 082
0.67 60 Sh/Clst: blk, ol gy, ol blk, m gy, drk gy 082-1L
40 5/sst : w, brn gy, 1t gy to m gy, mic, 082-3L
cem
tr Cont : Coal-ad, prp 082-2L
tr Ssh/Clst: gy red 082-4L
4110.00 | 083
0.48 60 Sh/Clst: blk, ol gy, ol blk, m gy, drk gy 083-1L
40 S/Sst  : w, brn gy, lt gy to m gy, mic, 083-3L
cem
tr Cont : st, Coal-ad, prp 083-2L
tr Sh/Clst: gy red 083-4L
4116.00 084
0.27 60 sh/Clst: blk, ol gy, ol blk, m gy, drk gy 084-1L
40 s/sst  : w, gy red, lt gy to m gy, mic, 084-3L
cem
tr Cont : st, Coal-ad, prp 084-21,
4122.00 085
0.27 60 Sh/Clst: blk, ol gy, ol blk, m gy, drk gy 085-1L
40 S/Sst  : w, gy red, 1t gy tom gy, mic, 085-3L
cem
tr Cont ¢ st, Coal-ad, prp 085-2L
4128.00 086
0.31 60 Sh/Clst: gy blk, gn gy, ol gy, m gy, drk 086-1L
9y
40 S/sst  : gy red, 1t gn gy, 1lt gy, m gy, 086-2L
mic, cem

tr Sh/Clst: gy red, mic 086-3L
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Table 1 Lithology description for well NOCs 2/1-3

Depth unit of measure: m

Depth Type Trb Sample
Int Cvd TOC% % Lithology description
4134.00 087
0.25 50 sh/Clst: gy blk, gn gy, ol gy, m gy, drk 087-1L
gy
50 s/Sst  : gy red, 1t gn gy, lt gy, m gy, 087-2L
mic, cem
tr Sh/Clst: gy red, mic 087-3L
4140.00 088
60 Sh/Clst: gy blk, gn gy, ol gy, m gy, drk 088-1L
gy
0.06 40 s/sst gy red, 1t gn gy, 1t gy, m gy, 088-2L
mic, cem
tr Sh/Clst: gy red, mic 088-3L
4146.00 089
60 Sh/Clst: gy blk, gn gy, ol gy, m gy, drk 089-1L
gy
0.07 40 S/sst gy red, 1t gn gy, 1t gy, m gy, 089-2L
mic, cem
tr Sh/Clst: gy red, mic 089-3L
4152.00 090
0.30 60 Sh/Clst: gy blk, gn gy, ol gy, m gy, drk 090-1L
gy
40 s/Sst  : gy red, 1t gn gy, lt gy, m gy, 090-2L
mic, cem
tr Sh/Clst: gy red, mic 090-3L
4158.00 091
0.73 80 Sh/Clst: gy blk, gn gy, ol gy, m gy, drk 091-1L
gy
20 3/8st : gy red, 1t gn gy, 1t gy, m gy, 091-2L
mic, cem
tr Sh/Clst: gy red, mic 091-3L
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Lithology description for well NOCS 2/1-3

Depth unit of measure: m

4164.00

4170.00

4176.00

4182.00

4188.00

0.42

0.36

70
30

tr

75
25

tr

75
25
tr

50
50

tr

75
25

tr

Lithology description

Sh/Clst:
S/Sst

Sh/Clst:

Sh/Clst:
S5/5st :

Sh/Clst:

Sh/Clst:
S/Sst :

Sh/Clst:

Sh/Clst:
S/Sst

Sh/Clst:

Sh/Clst:
S/s8st  :

Sh/Clst:

gy blk, gn gy, ol
gy

gy red, 1t gn gy,
mic, cem

gy red, mic

gy blk,

gy

gy red, 1t gn gy,
mic, cem

gy red, mic

gn gy, ol

gy blk,

gy

gy red, 1t gn gy,
mic, cem

gy red, mic

gn gy, ol

gy blk,
gy

gy red, lt gn gy,
mic, cem

gy red, mic

gn gy, ol

gy blk, gn gy, ol
gy

gy red, 1lt gn gy,
mic, cem

gy red, mic

drk

gy, m gy,

1t gy, m gy,

drk

gy, m gy,

1t gy, m gy,

drk

gy, m gy,

1t gy, m gy,

gy, m gy, drk

1t gy, m gy,

drk

gy, m gy,

1t gy, m gy,

092

092-1L
092-2L
092-3L

093

093-1L
093-2L
093-3L

094

094-1L
094-2L
094-3L

095

095-1L
095-2L
095-3L

096

096-1L
096-2L
096-3L
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Table 1 : Lithology description for well NOCS 2,/1-3

Depth unit of measure: m

Depth Type Trb Sample
Int Cvd TOCY % Lithology description
4196.00 097
0.34 75 Sh/Clst: gy blk, gn gy, ol gy, m gy, drk 097-1L
gy
20 s/sst gy red, lt gn gy, 1t gy, m gy, 097-2L
mic, cem
5 Sh/Clst: gy red, mic 097-3L
4200.00 098
0.27 85 Sh/Clst: gy blk, gn gy, ol gy, m gy, drk 098-1L
gy
10 s/sst gy red, lt gn gy, 1t gy, m gy, 098-2L
mic, cem
5 Sh/Clst: gy red, nmic 098-3L
4206.00 099
0.33 50 Sh/Clst: gy blk, gn gy, ol gy, m gy, drk 099-1L
gy
30 §/Sst  : gy red, 1t gn gy, lt gy, m gy, 099-2L
mic, cem
10 sh/Clst: gy red, mic 099-3L
10 Cont : Coal-ad 099-4L
4212.00 100

0.42 60 sh/Clst: gy blk, gn gy, ol gy, m gy, drk 100-1L
gy

30 s/sst gy red, lt gn gy, 1t gy, m gy, 100-2L
mic, cem
5 Sh/Clst: gy red, mic 100-3L

5 Cont ¢ Coal-ad 100-41L
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. Table 1 : Lithology description for well NOCS 2/1-3

Depth unit of measure: m

Depth Type Trb Sample
Int Cvd TOC% % Lithology description
4218.00 101
0.26 80 Sh/Clst: gy blk, gn gy, ol gy, m gy, drk 101-1L
gy
10 S/sst : gy red, 1t gn gy, lt gy, m gy, 101-2L
mic, cem
10 sh/Clst: gy red, mic 101-3L
4224.00 102
' cvd 90 Sh/Clst: gy blk, gn gy, ol gy, m gy, drk 102-1L
gy
cvd 10 s/sst : w, 1t gy, m gy, mic, cem 102-2L
tr Cont : prp 102-3L
4230.00 103
cvd 90 sh/Clst: gy blk, gn gy, ol gy, m gy, drk 103-1L
gy
cvd 5 Sh/Clst: gy red 103-4L
5 Other : w to 1t gy, evap 103-5L
cvd tr s/Sst  : w, 1t gy, m gy, mic, cem 103-2L
tr Cont : prp 103-3L
4236.00 104
cvd 85 Sh/Clst: gy blk, gn gy, ol gy, m gy, drk 104-1L
gy
. evd 5 S/Sst : w, 1t gy, m gy, mic, cem 104-2L
cvd 5 Sh/Clst: gy red 104-4L
5 Other : w to 1t gy, evap 104-5L
tr Cont ! prp 104-3L
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Table 1 : Lithology description for well NOCS 2/1-3

Depth unit of measure: m

Depth Type Trb Sample
Int Cvd TOC% % Lithology description
4242.00 105
cvd 75 sh/Clst: gy blk, gn gy, ol gy, m gy, drk 105-1L
gy
20 Other : w to 1t gy, evap 105-5L
cvd 5 Sh/Clst: gy red 105-41
cvd r S/8st : w, lt gy, m gy, mic, cem 105-2L
tr Cont : prp 105-3L
4254.00 106
cvd 90 sh/Clst: gy blk, gn gy, ol gy, m gy, drk 106-1L
gy
cvd 5 Sh/Clst: gy red 106-4L
5 Other : w to 1t gy, evap 106-5L
cvd tr S/Sst  : w, 1t gy, m gy, mic, cem 106-2L
tr Cont : prp 106-3L
4260.00 107
cvd 95 sh/Clst: gy blk, gn gy, ol gy, m gy, drk 107-1L
gy
cvd 5 Sh/Clst: gy red 107-2L
tr Other : w to 1t gy, evap 107-3L
4266.00 108
cvd 90 Sh/Clst: gy blk, gn gy, ol gy, m gy, drk 108-1L
gy
cvd 5 Sh/Clst: gy red 108-2L
5 Other : w to 1t gy, evap 108-3L
4272.00 109
cvd 75 Sh/Clst: gy blk, gn gy, ol gy, m gy, drk 109-1L
gy
3.18 20 sltst : brn gy, calc 109-2L

5 Cont : Coal-ad 109-3L



Table 1

Depth unit of measure: m

4278.00

cvd
3.22

4286.00

cvd -
3.08

4290.00

cvd
3.03

75
20

tr
tr

75
20

tr
tr
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Lithology description for well NOCs 2/1-3

Lithology description

Sh/Clst: gy blk,
gy
Sltst : brn gy,
Cont : Coal-ad
Sh/Clst: gy red
Other : w to 1t
Sh/Clst: gy blk,
gy
Sltst : brn gy,
Cont : Coal-ad
Sh/Clst: gy red
Other : w to 1t
Sh/Clst: gy blk,
gy
Sltst : brn gy,
Cont : Coal-ad
Sh/Clst: gy red
Other : w to 1t
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gn gy, ol gy, m gy, drk

calc

gy

gn gy, ol gy, m gy, drk

calc

gy

gn gy, ol gy, m gy, drk

cale

gy

110
110-11

110-2L
110-3L
110-4L
110-5L

111
111-1L

111-2L
111-3L
111-4L
111-5L

112

112-1L
112-2L
112-3L

112-4L
112-5L



Table 2

L

Depth unit of measure: n

Depth Typ Lithology

3726

3750.
3762.
3774.
3792.

3798

3804.
3810.

3816
3876

3882.

3888
3894
3900
3906

.00

00
00
00
00

.00

00
00

.00
.00

00

.00
.00
.00
.00

cut

cut

cut

cut

cut

cut

cut

cut

cut

cut

cut

cut

cut

cut

cut

: Rock-Eval table for well NOCS 2/1-3 Page: 1

sl S2 S3 52/83 TOC HI oI PP PI Tmax Sample
Sh/Clst: ol gy, m gy to drk gy 0.01 - 0.21 - 0.27 - 78 - 1.00 460 020-1L
Sh/Clst: ol gy, m gy to drk gy 0.02 - 0.23 - 0.28 - 82 - 1.00 298 024-1L
Sh/Clst: ol gy, m gy to drk gy 0.34 0.63 0.19 3.32  0.49 129 39 1.0 0.35 344 026-1L
Sh/Clst: ol gy, m gy to drk gy 0.01 - 0.21 -~ 0.32 - 66 - 1.00 355 028-1L
Sh/Clst: ol gy, m gy to drk gy 0.02 - 0.15 - 0.29 - 52 - 1.00 298 031-1L
Sh/Clst: blk to brn blk 4.11 13.24 0.68 19.47 5.55 239 12 17.4 0.24 437 032-2L
Sh/Clst: blk to brn blk 4.73 17.75 0.83 21.39 7.29 243 11 22.5 0.21 436 033-2L
Ssh/Clst: blk to brn blk 5.36 18.40 0.87 21.15 7.87 234 11 23.8 0.23 435 034-2L
Sh/Clst: blk to brn blk 4.20 14.50 0.89 16.29 6.74 215 13 18.7 0.22 436 035-2L
Sh/Clst: 1t gy to drk gy 0.03 - 0.23 - 0.33 - 70 - 1.00 439 045-1L
Sh/Clst: 1t gy to drk gy 0.02 - 0?20 - 0.34 - 59 - 1.00 480 046-1L
sh/Clst: 1t gy to drk gy 0.02 0.01 0.20 0.05 0.27 4 74 - 0.67 336 047-1L
Sh/Clst: 1t gy to drk gy 0.45 0.86 0.15 5.73 0.53 162 28 1.3 0.34 348 048-1L
Sh/Clst: m gy to drk gy 0.01 - 0.16 - 0.31 - 52 - 1.00 298 049-1L
Ssh/Clst: m gy to drk gy - - 0.14 - 0.25 - 56 - - 261 050-1L
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Table 2 :

Depth unit of measure: m

Depth Typ Lithology

3312.
3918.
3918.
3924.
3930.
3936.
3942.
3948.
3954.

3960

3984.
3990.
3996.

4002

4008.

00
00
00
00
00
00
00
00
00

.00

00
00
00

.00

00

cut
cut
cut
cut
cut
cut
cut
cut
cut
cut
cut
cut
cut
cut

cut

Rock-Eval table for well NOCS 2/1-3 Page: 2
sl S2 s3 52/53 TOC HI OI PP PI Tmax Sample
Sh/Clst: m gy to drk gy 0.02 - 0.15 - 0.32 - 47 - 1.00 461 051-1L
Sh/Clst: m gy to drk gy 0.02 0.02 0.14 0.14 0.34 6 41 - 0.50 298 052-1L
Sltst : 1t gy to m gy 0.31 1.03 0.28 3.68 0.96 107 29 1.3 0.23 434 052-3L
Sh/Clst: m gy to drk gy 0.01 - 0.14 - 0.29 - 48 - 1.00 408 053-1L
Sh/Clst: m gy to drk gy 0.02 0.01 0.14 0.07 0.29 3 48 - 0.67 298 054-1L
Sh/Clst: m gy to drk gy 0.01 - 0.17 - 0.28 - 61 - 1.00 261 055-1L
Sh/Clst: m gy to drk gy 0.01 - 0.16 - 0.31 - 52 - 1.00 298 056-1L
Sh/Clst: m gy to drk gy 0.01 - 0.15 - 0.30 - 50 - 1.00 262 057-1L
Sh/Clst: m gy to drk gy 0.01 0.02 0.18 0.11 0.30 7 60 - 0.33 298 058-1L
Sh/Clst: m gy to drk gy 0.50 2.15 0.29 7.41 1.52 141 19 2.7 0.19 438 059-1L
S/sst : w tom gy 0.01 0.05 0.22 0.23 0.27 19 81 0.1 0.17 413 063-3L
S/Sst : w tom gy 0.02 0.05 0.21 0.24 0.29 17 72 0.1 0.29 359 064-3L
Sh/Clst: m gy to drk gy 0.04 0.25 0.17 1.47 0.58 43 29 0.3 0.14 441 065-1L
Sh/Clst: ol gy, m gy to drk gy 0.03 0.05 0.18 0.28 0.32 16 56 0.1 0.38 437 066-1L
Sh/Clst: ol gy, m gy to drk gy 0.01 0.07 0.20 0.35 0.34 21 59 0.1 0.13 440 114-1L
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Table 2 : Rock~Eval table for well NOCS 2,/1-3 Page: 3
Depth unit of measure: m
Depth Typ Lithology Si s2 S3 $2/83 TOC HI 0)1 PP PI Tmax Sample
4014.00 cut sh/Clst: ol gy, m gy to drk gy -~ - 0.17 - 0.26 - 65 - - 458 067-1L
4020.00 cut Sh/Clst: m gy to drk gy 0.03 0.27 0.22 1.23  0.57 47 39 0.3 0.10 442 068-1L
4026.00 cut Sh/Clst: m gy to drk gy 0.01 - 0.12 - 0.31 - 39 - 1.00 273 069-1L
4032.00 cut Sh/Clst: ol gy, m gy to drk gy 0.01 0.04 0.17 0.24 0.31 13 55 0.1 0.20 438 0Q70-1L
4038.00 cut Sh/Clst: blk, ol gy, ol blk, m gy, 0.01 0.01 0.20 0.05 0.27 4 74 - 0.50 298 071-1L
drk gy
4044.00 cut sh/Clst: blk, ol gy, ol blk, m gy, 0.02 0.10 0.10 1.00 0.43 23 23 0.1 0.17 443 072-1L
drk gy
4050.00 cut sh/Clst: blk, ol gy, ol blk, m gy, 0.01 - 0.30 - 0.27 - 111 - 1.00 430 073-1L
drk gy
4056.00 cut sh/Clst: blk, ol gy, ol blk, m gy, 0.03 0.24 0.12 2.00 0.61 39 20 0.3 0.11 443 074-1L
drk gy
4062.00 cut sh/Clst: blk, ol gy, ol blk, m gy, 0.01 0.01 0.18 0.06 0.29 3 62 - 0.50 432 075-1L
drk gy
4068.00 cut Ssh/Clst: blk, ol gy, ol blk, m gy, 0.03 0.32 0.09 3.56 0.59 54 15 0.3 0.09 442 076-1L
drk gy
4074.00 cut Sh/Clst: blk, ol gy, ol blk, m gy, 0.05 0.32 0.17 1.88 0.73 44 23 0.4 0.14 447 077-1L
drk gy
4080.00 cut sh/Clst: blk, ol gy, ol blk, m gy, 0.01 - 0.17 - 0.26 - 65 - 1.00 373 078-1L
drk gy
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Table 2 : Rock-Eval table for well NOCS 2/1-3 Page: 4
Depth unit of measure: m
Depth Typ Lithology si S2 S3 S2/83 TOC HI o1 PP PI Tmax Sample
4086.00 cut Sh/Clst: blk, ol gy, ol blk, m gy, 0.04 0.37 0.16 2.31 0.63 59 25 0.4 0.10 444 079-1L
drk gy
4092.00 cut sh/Clst: blk, ol gy, ol blk, m gy, 0.01 0.11 0.11 1.00 0.40 28 28 0.1 0.08 441 080-1L
drk gy
4098.00 cut Sh/Clst: blk, ol gy, ol blk, m gy, - - 0.16 - 0.24 ~ 67 - - 298 081-1L
drk gy
4104.00 cut Sh/Clst: blk, ol gy, ol blk, m gy, 0.03 0.23 0.07 3.29 0.67 34 10 0.3 0.12 447 082-1L
drk gy
4110.00 cut Sh/Clst: blk, ol gy, ol blk, m gy, 0.02 0.20 0.18 1.11  0.48 42 38 0.2 0.09 441 083-1L
drk gy
4116.00 cut Sh/Clst: blk, ol gy, ol blk, m gy, 0.02 0.02 0.16 0.13 0.27 7 59 - 0.50 327 084-1L
drk gy
4122.00 cut Sh/Clst: blk, ol gy, ol blk, m gy, 0.01 0.01 0.05 0.20 0.27 4 19 - 0.50 448 085-1L
drk gy
4128.00 cut Sh/Clst: gy blk, gn gy, ol gy, m 0.01 - 0.12 - 0.31 - 39 - 1.00 - 086-1L
gy, drk gy
4134.00 cut Sh/Clst: gy blk, gn gy, ol gy, m - - 0.20 - 0.25 - 80 - - 428 087-1L
gy, drk gy
4140.00 cut S/Sst : gy red, 1t gn gy, 1t gy, 0.01 - 0.06 - 0.06 - 100 - 1.00 - 088-2L
m gy
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Table 2 : Rock-Eval table for well NOCS 2/1-3 Page: 5
Depth unit of measure: m
Depth Typ Lithology s1 S2 S3 $2/83 TOC HI 01 PP PI Tmax Sample
4146.00 cut S/Sst  : gy red, 1t gn gy, lt gy, - - 0.10 - 0.07 - 143 - - - 089-2L
m gy
4152.00 cut Sh/Clst: gy blk, gn gy, ol gy, m 0.02 0.01 0.18 0.06  0.30 3 60 - 0.67 479 090-1L
gy, drk gy
4158.00 cut Sh/Clst: gy blk, gn gy, ol gy, m 0.06 0.27 0.14 1.93 0.73 37 19 0.3 0.18 447 091-1L
gy, drk gy
4164.00 cut Sh/Clst: gy blk, gn gy, ol gy, m 0.01 0.14 0.05 2.80 0.40 35 13 0.2 0.07 441 092-1L
gy, drk gy
4170.00 cut Sh/Clst: gy blk, gn gy, ol gy, m 0.03 0.09 0.09 1.00 0.42 21 21 0.1 0.25 436 093-1L
gy, drk gy
4176.00 cut Sh/Clst: gy blk, gn gy, ol gy, m 0.01 - 0.16 - 0.26 - 62 - 1.00 296 094-1L
gy, drk gy
4182.00 cut S/Sst  : gy red, lt gn gy, lt gy, - - 0.13 - 0.08 - 163 - - - 095-2L
m gy
4188.00 cut sh/Clst: gy blk, gn gy, ol gy, m 0.02 0.08 0.08 1.00 0.36 22 22 0.1 0.20 418 096-1L
gy, drk gy
4196.00 cut sh/Clst: gy blk, gn gy, ol gy, m 0.02 0.08 0.11 0.73 0.34 24 32 0.1 0.20 416 097-1L
gy, drk gy
4200.00 cut sh/Clst: gy blk, gn gy, ol gy, m 0.02 0.01 0.15 0.07 0.27 4 56 - 0.67 297 098-1L
gy, drk gy
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Table 2

Depth unit of measure: m

Depth Typ Lithology

4206.

4212.

4218

4272.

4278

4286.
4290.

00

00

.00

00

.00

00
00

cut
cut
cut

cut
cut
cut

cut

: Rock-Eval table for well NOCS 2/1-3 Page: 6

sl 52 53 s2/53 TOC HI o1 PP PI Tmax Sample

Sh/Clst: gy blk, gn gy, ol gy, m .02 0.05 0.17 0.29 0.33 15 52 0.1 0.29 428 099-1L
gy, drk gy

Sh/Clst: gy blk, gn gy, ol gy, m .03 0.10 0.08 1.25 0.42 24 19 0.1 0.23 444 100-1L
gy, drk gy

Sh/Clst: gy blk, gn gy, ol gy, m .01 - 0.13 - 0.26 - 50 - 1.00 298 101-1L
gy, drk gy

Sltst : brn gy .23 1.15 3.91 0.29 3.18 36 123 1.4 0.17 421 109-2L

Sltst : brn gy .22 1.23  3.84 0.32 3.22 38 119 1.5 0.15 421 110-2L

Sltst : brn gy .23 1.30 4.73 0.27 3.08 42 154 1.5 0.15 424 111-2L

Sltst : brn gy .22 1.16 3.53 0.33 3.03 38 117 1.4 0.16 423 112-2L
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Table 3 a: Weight of EOM and Chromatographic Fraction for well NOCS 2,/1-3 Page: 1

Depth unit of measure: m

Rock
Extracted EOM Sat Aro Asph NSO HC Non-HC TOC{e)
Depth Typ Lithology (9) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (%) Sample
3804.00 com Composite sample - see table 3 e 2.7 37.5 4.1 1.3 3.5 28.6 5.4 32.1 6.44 131-0B
3816.00 com Composite sample — see table 3 e 4.6 68.3 2.0 1.3 5.8 59.2 3.3 65.0 7.20 132-0B
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Table 3 b: Concentration of EOM and Chromatographic Fraction‘(wt ppm rock) for well NOCS 2,/1-3

Depth unit of measure: m

Depth Typ Lithology EOM  Sat  Aro  Asph NSO BC  Non-HC Sample
3804.00 com Composite sample - see table 3 e 13888 1518 481 1296 10592 2000 11888 131-0B
3816.00 com Composite sample - see table 3 e 14751 431 280 1252 12786 712 14038 132-0B
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TabTe 3 c: Concentration of EOM and Chromatographic Fraction (mg/g TOC(e)) for well NOCS 2/1-3 : . Page: 1

Depth unit of measure: m

Depth Typ Lithology EOM Sat Aro Asph NSO HC Non-HC Sample
3804.00 com Composite sample - see table 3 e 215.67 23.58 7.48  20.13 164.48 31.06 184.61 131-0B
3816.00 com Composite sample - see table 3 e 204.88 6.00 3.90  17.40 177.59 9.90 194.98 132-0B

ceoLABMINOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S



Table 3 d: Composition of material extracted from the rock (%) for well NOCS 2/1-3 Page: 1

Depth unit of measure: m

Sat Aro Asph NSO HC Non~-HC Sat HC
Depth Typ Lithology EOM EOM EOM EOM EOM EOM Aro Non-HC Sample
3804.00 com Composite sample - see table 3 e 10.93 3.47 9.33 76.27 14.40 85.60 315.38 16.82 131-0B
3816.00 com Composite sample - see table 3 e 2.93 1.90 8.49 86.68 4.83 95.17 153.85 5.08 132-0B
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Table 3 e: List of composite samples appearing in the extraction tables for well

Depth unit of measure: m

NOTE: Depths shown in tables 3

Upper depth  Lower depth
3798.00 3804.00
3810.00 3816.00

Typ

com

com

a to d correspond to the composite

Sample

131-08B

132-0B

is composed of:

is composed of:

Depth

3798.00
3804.00

3810.00

3816.00

NOCS 2/1-3

samples’ lower depth.

Typ

cut
cut

cut
cut

Lithology

Sh/Clst:
Sh/Clst:

Sh/Clst:
Sh/Clst:

blk to brn blk
blk to brn bik

blk to brn blk
blk to brn blk

Page: 1 -

Sample

032-2L
033-2L

034-21,
035-2L
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Tage 4 : saturated Hydrocarbon Ratios for well NOCS 2/1-3 - Page: 1

Depth unit of measure: m

Pristane Pristane Pristane + Phytane  Phytane

Depth Typ Lithology nC17 Phytane nCl7 + nC18 nC18 CPI Sample
3804.00 com bulk 0.64 1.32 . 0.56 0.48 1.15 131-0B
3816.00 com bulk 0.66 1.23 0.59 0.52 1.17  132-0B
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Table 5 : Aromatic Hydrocarbon Ratios for well NOCS 2/1-3 Page: 1

Depth unit of measure: m

Depth Typ Lithology MNR DMNR BPhR 2/1MP MPI1  MPI2 DBT/P 4/1MDBT (3+2)/1MDBT Sample
3804.00 com bulk - 1.02 0.05 0.58 0.58 0.57 0.10 - 21.20 131-0B
3816.00 com bulk - 1.54 - 0.62 0.61 0.59 0.09 12.90 0.87 132-0B
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Depth unit of measure: m

Depth Typ Lithology

1040.00
1270.00
1450.00
1590.00
1800.00
1950.00
2190.00
2370.00
2470.00
2610.00
2730.00
2900.00
3110.00

cut

cut

cut

cut

cut

cut

cut

cut

cut

cut

cut

cut

Table 6 : Thermal Maturity Data for well NOCS 2/1-3 Page: 1
Vitrinite Number of Standard Spore
Reflectance Readings Deviation Fluorescence Tmax Sample
() Colour (7C)
bulk 0.37 7 0.04 0 - 115-0B
bulk 0.38 1 0.00 3 - 116-0B
bulk 0.36 2 0.04 3+4 - 117-0B
bulk 0.41 10 0.05 3+4 - 118-0B
bulk 0.45 5 0.04 3+4 - 119-0B
bulk 0.42 21 0.04 3+4 - 120-0B
bulk 0.50 19 0.07 3+445 - 121-0B
bulk NDP - - 4 - 122-0B
bulk 0.42 3 0.03 4 - 123-0B
bulk 0.52 20 0.05 4 - 124-08
bulk NDP - - 4+5 - 125-0B
bulk 0.45 21 0.05 4 - 126-0B
bulk NDP - - 5 - 127-08B
bulk 0.53 4 0.07 4 - 128-0B

3330.00

cut
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Table 6 : Thermal Maturity Data for well NOCS 2/1-3 Page: 2

Depth unit of measure: m

Vitrinite Number of Standard Spore
Depth Typ Lithology Reflectance Readings Deviation Fluorescence SCI Tmax Sample
(%) Colour (°c)

3480.00 cut bulk _ 0.57 7 0.05 4 - - 129-0B
3630.00 cut bulk 0.62 1 0.00 4 - - 113-08B
3720.00 cut bulk 0.86 4 0.00 0 ~ - 019-0B
3798.00 cut Sh/Clst: blk to brn blk - - - - NDP 437 032-2L
3804.00 cut Sh/Clst: blk to brn blk - - - - 5-5.5 436 033-2L
3810.00 cut Sh/Clst: blk to brn blk - - - - NDP 435 034-2L
3816.00 cut bulk 0.58 5 0.04 5 - - 035-0B
3816.00 cut Sh/Clst: blk to brn blk - - - - NDP 436 035-2L
3894.00 cut Sh/Clst: 1t gy to drk gy - - - - NDP 348 048-1L
3918.00 cut Sltst : 1t gy to m gy - - ~ - NDP 434 052-3L
3930.00 cut bulk 0.69 6 0.04 0 - - 054-0B
3960.00 cut Sh/Clst: m gy to drk gy - - - - NDP 438 059-1L
4044.00 cut bulk 1.02 20 0.08 0 - - 072-0B
4158.00 cut bulk 1.06 13 0.09 0 - - 091-0B
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Table 6 : Thermal Maturity Data for well NOCS 2,/1-3

Page: 3
Depth unit of measure: m
Vitrinite Number of Standard Spore
Depth Typ Lithology Reflectance Readings Deviation Fluorescence SCI Tpax Sample
(%) Colour (7C)
4278.00 cut bulk 1.02 6 0.03 5 - - 110-0B
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T{age 7 : Visual Kefogen Composition Data for well NOCS 2/1-3 Page: 1

Depth unit of measure: m

L] AL S C D | 1] S I M S | v | C V A

jI|{ m i p u RA i AB|N|]F eniocB|I|Tolim B

| P] op / t el noci|EjJumtocli]T]e 1l t o i

] T] r D Pi s gor t|J]R|]s F D rrett|]R|]11DTrt

| | e o c i a f i [ T| i ue i r | [ 1 1 e

Depth Typ Lithology | %] L t 1 1 ne l t L|%|n s tnoI|%|nn t VvV VSample

3798.00 cut Sh/Clst: blk to brn blk 10 * 10 * % 80 ko K 032-2L
3804.00 cut Sh/Clst: blk to brn blk 10 *  k 10 % 80 * k% 033-2L
3810.00 cut Sh/Clst: blk to brn blk 10 * 10 * % 80 Xk Kk 034-2L
3816.00 cut Sh/Clst: blk to brn blk 5 * 25 * kX 70 *k % 035-2L
3894.00 cut sh/Clst: 1t gy to drk gy TR? ? 40?2 k k% 6072 * 048-1L
3918.00 cut Ssltst : 1t gy to m gy TR * 507 * kK 507 * 052-3L
3960.00 cut Sh/Clst: m gy to drk gy 10 * 40 * Kk 50 ko Kk 059-1L
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Taer 8 : Pyrolysis GC Data (S2 peak)

Depth unit of measure: m

as Percentage of Total Area for Well NOCS 2/1-3

S2 from

Depth Typ Lithology Cc1 C2-C5 C6-C14 C15+ Rock-Eval  Sample
3762.00 cut sh/Clst: ol gy, m gy to drk gy 2.32 16.17 54.15 27.36 0.63 026-1L
3798.00 cut Sh/Clst: blk to brn blk 3.43 8.90 37.57 50.10 13.24 032-2L
3804.00 cut sh/Clst: blk to brn blk 6.94 14.13 36.09 42.85 17.75 033-2L
3810.00 cut Sh/Clst: blk to brn blk 3.11 12.39 35.18 49.32 18.40 034-2L
3816.00 cut sh/Clst: blk to brn blk 3.59 15.07 36.06 45.28 14.50 035-2L
3888.00 cut sh/Clst: 1t gy to drk gy 8.64 43.71 42.90 4.76 0.01 047-1L
3894.00 cut sh/Clst: 1t gy to drk gy 2.50 22.18 59.72 15.61 0.86 048-1L
3918.00 cut Sltst : 1t gy to m gy 4.80 26.70 45.47 23.03 1.03 052-3L
3954.00 cut sSh/Clst: m gy to drk gy 9.60 42.86 41.05 6.50 0.02 058-1L
3960.00 cut Sh/Clst: m gy to drk gy 5.63 29.51 45.18 19.69 2.15 059-1L
3996.00 cut Sh/Clst: m gy to drk gy 7.29 37.62 50.89 4.20 0.25 065-1L
4020.00 cut Sh/Clst: m gy to drk gy 7.65 34.46 52.59 5.30 0.27 068-1L
4074.00 cut Sh/Clst: blk, ol gy, ol blk, m gy, 9.87 33.25 49.10 7.77 0.32 077-1L

drk gy

4104.00 cut Sh/Clst: blk, ol gy, ol blk, m gy, 8.30 31.13 52.75 7.82 0.23 082-1L

drk gy

Page: 1
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Table 8 : Pyrolysis GC Data (52 peak) as Perceﬂtage of Total Area for Well NOCS 2,/1-3
Depth unit of measure: m
S2 from
Depth Typ Lithology Cc1 C2-C5 C6-Cl4 C15+ Rock-Eval  Sample
4116.00 cut Sh/Clst: blk, ol gy, ol blk, m gy, 11.57 38.97 43.78 5.69 0.02 084-1L
drk gy
4158.00 cut sh/Clst: gy blk, gn gy, ol gy, m 11.07 33.08 46.24 9.61 0.27 091-1L
gy, drk gy
4272.00 cut sltst : brn gy 12.25 25.71 48.67 13.38 1.15 109-2L
4278.00 cut Sltst : brn gy 11.09 22.98 48.49 17.44 1.23 110-2L
4286.00 cut Sltst : brn gy 11.68 24.33 48.86 15.14 1.30 111-2L
4290.00 cut Sitst : brn gy 12.35 22.83 51.28 13.5¢4 1.16 112-2L

Page: 2
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Table 9: variation in Triterpane Distribution for Well NOCS 2/1-3

Depth unit of measure: m

Page: 1

B C+D Jl
Depth Lithology B/A B/B+A B+E+F C/E C/C+E X/E Z/E 2/C Z/Z+E Q/E  E/E+F C+D+E+F D+F/C+E J1+J2% Sample
3804.00 sh/Clst 0.95 0.49 0.18 0.52 0.34 0.18 0.07 0.13 0.06 0.21 0.89 0.34 0.12 60.00 131-0
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Table 10: Vvariation in Sterane Distribution for Well NOCS 2/1-3 Page: 1
Depth unit of measure: m

Depth Lithology Ratiol Ratio2 Ratio3 Ratio4 Ratio5 Ratio6 Ratio7 Sample

3804.00 sh/Clst 0.84 51.52 71.79 1.25 0.71 0.47 0.37 131-0
Ratiol: a /a + j Ratio5: r+s /r + s +q
Ratio2: g / g+ t * 100% Ratiob: u+v /Ju+v+g+r+s+t
Ratio3: 2(r + s)/(g + t + 2(r + s)) * 100% Ratio7: u+v /u+v+i+m+n+gq+r+s+t
Ratiod: a+ b+ c+d/h+k+14+n
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Table 11: Aromatisation of Steranes for Well NOCS 2/1-3 Page: 1
Depth unit of measure: m

Depth Lithology Ratiol Ratio2  Sample

3804.00 Sh/Clst 0.29 0.89 131-0

Ratiol: Cl+D1+E1+F1+Gl+H1+I1 Ratio2: g1 / gl + I1

C1+D1+E1+F14G1+H1+I1 + cl+dl+el+fl+gl
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Table 12: Variation in Triaromatic Sterane Distribution for Well NOCS 2,/1-3
Depth unit of measure: m

Depth Lithology Ratiol Ratio2 Ratio3 Ratio4 Ratio5 Sample

3804.00 sh/Clst 0.87 0.85 0.72 0.69 0.82 131-0

Ratiol: al / al + gl Ratiod: al / al + el + fl + gl
Ratio2: bl / bl + gl Ratio5: al / al + d1
Ratio3: al + bl /al + bl + c1 +dl + el + f1 + gl

Page: 1
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Table 13: Variation in Monoaromatic Sterane Distribution for Well NOCS 2,/1-3 Page: 1
Depth unit of measure: m

Depth Lithology Ratiol Ratio2 Ratio3 Ratiod Sample

3804.00 Sh/Clst 0.63 0.43 0.47 0.35 131-0
Ratiol: Al / Al + El Ratio3: Al /Al + E1 + Gl
Ratio2: Bl / Bl + El Ratiod: Al+Bl / Al+Bl+Cl+DI1+E1+F1+G1l+H1+I1

ceEoLABMINOR

GEOCHEMICAL LABORATORIES OF NORWAY A/



(mV)

Intensity

Analysis SC1313108B

5, 1,1 2/1-3,3804m, SAT

nCi7

FIVIOTAND

i
nC1s

nC18

FHYTANL

al24
nC23
aC26
nC27

nC28
n CRQ
ncdo

nCcd!
n CAdAL

NOCS 2/1-3 3804m
SATURATED GC

Composite sample

30 40 50
Retention Time (Minutes)

||||||||

rrrrr

ceoLAs MINOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S



(mV)

Intensity

Analysis SC131320B

5, 1,1 2/1-3,3816m, SAT

7»..4
T o
] ~ 9
o =
©
o
6-—.—
N -
L b
| g 2
>
Sl &
h..
— = uy
= (34
1’ [
- = @
o
| - 2
4 P
<>
. 2 e )
o
< 2
R v
2¥]Xlert|xt[ xxxxxxxxx - L e e S s e - L B e T
10 20 30 40 50 60 70

NOCS 2/1-3 3816m
SATURATED GC
Composite sample

Retention Time (Minutes)

cEoLaBMINOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S



(mV)

Intensity

~nalysis AC131310B 8, 1,1 2/1-3, 3804m, ARO
12 ] MP

: a

n I
11—

. P ]
o]

] %
g‘-.
.

“ oy
] b

NOCS 2/1-3 3804m
AROMATIC GC (FID)
Composite sample

40 50
Retention Time (Minutes)

cEoLABMNOR

GEQCHEMICAL LABORATORIES OF NORWAY A/S



(mV)

Intensity

Analysis AC1313208

8, 1,1 2/1-3,3816m, ARO

NOCS 2/1-3 3816m
AROMATIC GC (FID)
Composite sample

Retention Time (Minutes)

1 q '
0
| P
5]
7 3
4 '3
0
DN
. b
5 2L qWN
r
ar, | 16 \
I'd
0 LS S s S e LS S S A L I L S S S S S S S [T Ty [Ty T
10 20 30 40 50 60 70

cEoLAB MINOR

GEQCHEMICAL LABORATORIES OF NORWAY A/S



(mV)

Intensity

Analysis AC131310B 9, 1,1 2/1-3, 3804m, ARO
500—
] %
] il
450—
400—
350
300—
] i
250 -
i 2
] — i
s
W17 T —
‘ L AN S (AN S el BN SR SRR & ' L 2N A S SUAEE SR A AN SRR ' YT TTYT T TTYTTTTY ‘ | SR A S A S SRR AN S ' T T T T T ‘ VVVVVVVVV "’ T
10 20 30 40 50 60 70
Retention Time (Minutes)

NOCS 2/1-3 3804m
AROMATIC GC (FPD)
Composite sample

ceoLABMINOR

GEOCHEMICAL LABORATORIES OF NORWAY A'S



(mV)

Intensity

Analysis AC131320B 9, 1,1

2/1-3,3816m, ARO

240

235

L
4-458 7T

HOCS 2/1-3 3816m
AROMATIC GC (FPD)
Composite sample

40
Retention Time

LANNL S B S R A A

50

(Minutes)

vvvvvv

LA D B

70

GEOLABINOR

GEGCHEMICAL LABORATORIES OF NORWAY A'S



(mV)

Intensity

. .\ |lé ‘

Analysis PC130261L 24, 1,1 2/1-3,3762m, S

110— L o
i i
7 |
100— {
| g
80— < = wt
p t[-’ wy :
B « o5 o & © 2 "
73 T 5 Tz
. =3 o i -
= P D
—
L‘J a.
70— T =
(]
L
% <
: ‘ S
I ) L ‘l:
0 ? , b2
| 1 It A ‘ k ]
60— 11w,‘: » ¥;~ Lo
TR s VAL 2
| N«—M
5 0 lllllllll l LA BN A S R S BN M 4 ‘ L Bk A S S "“'Y“’Y""l”! I 00 S SN S N SN S BN SN "‘Y‘I‘"T“T'f’“? b """“‘I"T“‘T TTTTTY PR ‘ B (S S S S S R G S o “] PTrTTTTTTTTT ¢ ' TTETY YUY T UeUT I TV T YT T ‘ S S S S 2
Y 10 20 30 40 o 50 60 70 80 90 100
NOCS  2/1-3  3762m Reténtion Time (Minutes)

THERMAL EXTRACTION GC (S1) GeoLABHNOR
CLST:0l gy,m gy to drk gy GEOCHEMICAL LABORATORIES OF NORWAY A/S



(mV)

Intensity

Analysis PC130322L 26, 1,1 2/1-3,3798m, S1

L
n-C19
=) !"30
a2t
A2
a—C23
p~(2 4
a-C25

n=C18 PHYTANE
n—C26

n=C17T PRISTANE

n-Cté

|
n-C15

1
n-C14

60 70 80 90 100
Retention Time (Minutes)

NOCS 2/1-3 3798m ‘
THERMAL EXTRACTION GC (S1) GEOLAB NOR
CIJST - blk t() brn blk GEQCHEMICAL LABORATORIES OF NORWAY A/S

0 10



(mV)

Intensity

Analysis PC130332L 24, 1,1 2/1-3,3804m, 51

300,___ . - - PR - . PR — - U OO U P P [
. § N
<.
B 2 o ~
g <2 o~
LI) | P23
ey T o !
d Qo=
©
u & w
. o
©
- — o
250 S [
1 I
= |
-y f =4
r~ «©
7 ° 7T
o ¢ 4
. i
«
v ix]
& £
g
&
N -
[«
3.
-
7 S
{
i o
p ! %
. P
<
150— e 0
l 2
. = '
B o
g
00— c !
S
O
. :: i
< j
| i
o = 1
L * y
50—t !
‘-Ter’T‘r‘Y“TQTl‘T“KTYTTTl“T‘T*TY rTTT‘YT"‘XYerITT"“T‘YYTTTrTYITT'Y"Y(!Yl l‘Tr[‘!T‘]T T'YI‘YYT‘W‘Y'I"‘”‘ Y'“(”Y‘T‘WIIVY"“|"('!1”T¥I‘!'I\"l’l
0 10 40 50 60 70 80 90 100

NOCS  2/1-3  3804m Retention Time (Minutes)

THERMAL EXTRACTION GC (51) : GEOLAB” NOR
CLST:blk to brn blk GEOCHEMICAL LABORATORIES OF NDRWAY A'S



(mV)

Intensity

Analysis PC130342L

26, 1,1 2/1-3,3810m, S1

n—-C20
n~-C21
n—-C22
n-C23

n-C24

n~C18 PHYTANE
n—-C19

n-Ci6
n-C17

#~C15

n—-C14
T oiham M b ININ G

Y-8 2

n—-C13

n-C25
n~-C26

NOCs 2/1-3 3810m
THERMAL EXTRACTION GC (S1)
CLST:blk to brn blk

T

30 40 50 60
Retention Time

70 80 90 100

(Minutes)
ceoLaBMNOR

GEQCHEMICAL LABORATORIES OF NORWAY A/S




y (mV)

Intensity

Analysis PC130352L 24, 1,1 2/1-3, 3816m, $1

] y }
350— < © |
-1 5 ‘, A .:11 3’ «w !
1 L § 48 |
| o & %
4 - }
300— > |
4 = |
|
o |
—_ o |
i L !
- S i
= !
4 = e i
ot 8 H
] i [ a 1 i
200~ 5o e T |
i i > r~
o3 o 2 1 P
o — = (&)
[ l
- ! € :
= .
h i) ‘
o I
— i d S
E it ] j
o 4 i s
N - ‘ AJMW W MM
o Q |
4 - ?
B < Rl
~ WA
_ | | dwl\ AR
sl | Ll L A
llllllll ] 1YY l“rT”T‘T‘”!’”T A2 S S R S S Sl ! A 2 S S A S S S B l“f‘( A 2 Sk s SR Sin I‘X"'T R g 'Y"‘l"\‘“!“\"‘T’I’WVY T Ty ‘!‘l""r L2 S et S &8 Y’Y'l”[ B R A A A R 1 '\”Y" A (S S S S S S S B 4 ! t Tt oY ot
0 10 20 30 40 50 60 70 80 90 100

NOCS 2/1~3 3816m Retention Time (Minu’(es)

THERMAL EXTRACTION GC (51) GEOIAB NOR
CLST:blk to brn blk GEOCHEMICAL LABCRATORIES OF NORWAY A/S



(mV)

tensity

In

Analysis PC130471L 24, 1,1 2/1-3,3888m, S1

140

n—-C13

n~-C10
n-Ct1
n-C12
n-C14

é‘——nms

\f—n«ClG
|

n—-C17
n—-Ct8
n-C19

‘M\W%m JMW‘L

'—1“\'"1"‘1—1'*['1*1”'1“ I T YTy "”T'("'TAY"Y YT vy "Y“"'Y v ‘“l'!‘l Ty vt ‘Wr"’h‘ R R S Sk B SR B S 6 “’"1"Y'| LN S S S S A ‘ 1TT ryvyTorTerr ] rirrrr ooy ! |2 O T R S S S R 4 ‘ LA T S A
0 10 20 30 40 50 60 70 80 90 100
NOCS 2/1-3  3888m Retention Time (Minutes)

THERMAL EXTRACTION GC (S1) : GEOLABNOR
CLST:1t gy to drk ey GEOCHEMICAL LABORATORIES OF NORWAY A/S




(mV)

Intensity

Analysis PC130481L 24, 1,1 2/3-23,3894m, Si

110— o . . . . S

80—
oy H
FO— —
0 S ’
— < !
— {
-~
- [ T
[
= 1 L
~ L =
! =z =
R fm
[
— >
et powg
60 © & o
o
- (f).—- @ P~ O
A D g
. I 5 o 9@ 9.9 © =
O [
(=S - R

g n
n
n
-
n-22
n~C23

|

LU St S A SR B S A ‘ LS S RS B Sah S Tw"”‘ rvyrrvy v l TTr Ot TT Ty ! LN U T S A 2 S O ‘ LARR S S B S S S S [ L2 S S S S S B S 4 f LN TR T B B R O A [ RANR SN S A S S S S ¢ I L 20 0 S S N SR S A 4 ’ LI S S S S A
0 10 20 30 40 50 60 70 80 90 100
Retention Time (Minutes)

e o e e e i P et et

NOCS 2/1-3 3894m
THERMAL EXTRACTION GC (S1)
CLST:1t gy to drk gy

ceoLaBMINOR

GEQOCHEMICAL LABORATORIES OF NORWAY A/S



(mV)

Intensity

Analysis PC130523L 24, 1,1  2/1-3,3918m, S

| |
| |
e ; =
S =
110— = i o
= STk
N L
ot o
- - (: t
S L ‘
100~ L

90 El T
. e o i
<G :
7 & ff
4 a. Z
s > :‘
. o gt .
- i'(‘: s
i £ | 3 :
wd b Q. i ’
' o= i
70— i
H | N ,
=S o [ | ! :
N pus ') | 4 |
. : 5 — L ] ! !
60— i < o’: i ; i _ i
- 3 < e S |
. g ‘ i : |
] J “MH % VM Iflan, ‘Jﬂ»ﬂm W o )
50— S S
i '
* & |
~ |
40— T T

TTTTTTT ™7 ‘ TTTTTTETTTTT T I'Y”T T ITYUrR X“" L 200 Th0 R SN I SR S 4 ' RO TN S S S N S S 4 l LI S A S S A A l" L S T SN S T SR A S 4 ’ T TYTYTOrTOTrTOQy ‘ L 200 S A S S S S S 4 Y'Y LI S T S S A S ‘ L T B SR S 4

0 10 20 30 40 50 60 70 80 90 100

NOCS 2/1-3  3918m Retention Time (Minutes)

PYROLYSIS GC (S2) GEOI.AB” NOR

CLST:1t ey to m 24 : GEOCHEMICAL LABORATORIES OF NORWAY A'S



(mV)

Intensity

Analysis PC130581L 24, 1,1 2/1-3,3954m, St

110 e
- z
|
- !
. i
100— }
. o ;
.y S f
i i
- < i
{
90— i
— |
i
i |
- 2 1
IS |
. i !
T j
-
. 1 !
] ; B |
70— o |
- L |
_ = ;
N i
| <
4 i
: ) L
X i =
60— | N =
G = 7]
; I | 2
b | % ‘ w &=
. . . | ‘J): x {‘; E
N M}‘ M*‘ \)N‘M\ﬁ‘v‘ \ JW&W‘EW )
50— T
L S S S Y"Y"“l"“r LN T S A G S S O I'Y'l"r T ¥°1T°7T % l"‘l’""‘ LA S S S B} [ LS I T S S S S S ‘ L 200 GO S S NS S S T 4 I LS S S B A A A S 4 ‘ L S T s S B S § T““"Y T 1T 1 rrTTY Tow ‘ | 20 S S S S SN SR S 4 ’ Tt Ty
0 10 20 30 40 50 60 70 80 90 100

Retention Time (Minutes
NOCS 2/1-3  3954m 1 no 1l (Minutes)

THERMAL EXTRACTION GC (S51) : GEGOCEOC!'LABQNOORS
CLST:m gy to drk gy . MICAL LABORATORIES OF NORWAY A’



Intensity (mV)

Analysis PC130591L 24, 1,1 2/1-3,3960m, S

110— .
i
i
i
~ i
100— :
90— © |
— -
wd [ —
5 <
[+
- C!) it
o
7 -
4 &
[
f+ o)
80— f
oy
4 &>
i
“1 f o
el
B o
= a
T
et o<
70 o~ 3
— — 3 hdd
| ot S = -
(& i [+ 2] 1
i « +y !
A = & =
q.
in
+
1 b
i
60— E = <
B 3. (T)
[=4
o~
’ ‘6 N h ‘J ?
_ 1S | =3
u L -
— MWMWWMM -
so—lM_____
"T"T—-““T“T‘rﬁ“f"kr I R A0 S SR S Sk S S “"T YTty oy ‘ UL PTETTTITrT ‘} TY T rvyre Ty ““ LIS s ("‘—T'_T"‘—‘Y"'I'T‘T”T_‘T" T '“T'T‘T“'{ TTTTYTTYTTTTYTTITY ! TTTTUTYYTTTTT Y .I TYTTrT T T 1« TTTTTETT

Q 10 20 30 40 50 60 70 80 90 100
NOCS  2/1-3  3960m Retention Time (Minutes)

THERMAL EXTRACTION GC (S1) ceoLABINOR

CLST:m 8y to drk gy GEOCHEMICAL LABORATORIES OF NORWAY A/S



(mV)

Intensity

Analysis PC130651L

24,

T, 1 2/1-3,3996m, S

n—-C10

n-C11

n—-C12

n-C13

n-C16

n-C17

n=C18 PHYTANE

50— [N I R S B B o

NOCS 2/1-3 3996m
THERMAL EXTRACTION GC (51)
CLST: m gy to drk gy

50 60
Retention Time

10

(Minutes)

vvvvvvvv

ceoLaBMINOR

GEQCHEMICAL LABORATORIES OF NORWAY A/S



(mV)

Intensity

Anolysis PC130681L 24,1, 1 2/1—3,4020m,81
130
120
110
. o -t
A § &
& &
100
90—
od
80‘—‘ (: Ly
| L S
)
<>
: S =
1 (&3
70 = L
so 7
o
: b M P L
50# w I P o et e e e ey o e e e s e e e e A e e
-hxwwwrvmﬂw""‘““*“
LI AR SR SRR S Sk SR S ! !!!!!!! Al ] VVVVVVVVV ‘l VVVVVVVVV ' !!!!!!!!! ' vvvvvvvvv ‘ AR A ARL AN ARE N B S ! !!!!!!!!! ‘ Tty ry l T Y ......
40 50 60 70 80 g0 100

0 10 20 30

NOCS 2/1-3 4020m
THERMAL EXTRACTION GC (S1)
CLST: m gy to drk gy

Retention Time (Minutes)

ceEoLABMINOR

GEQCHEMICAL LABORATORIES OF NORWAY A/S




(mV)

ty

Intensi

Analysis PC130771L 24, 1,1 2/1-=38, 4074m, S
130
120— -

- o
110— =

[

i &

100
¢

90— - ~

| = g
80—} E

T
70~
60— 5
\i\j e M 2

| 5
50— L\'v-”\wwvwww ) B

YYYYYYYYY "Y T T “YVYYYV'('Y‘“'l'\'“’"“"““"XXV""‘Y‘“‘V(‘Vlf"""““““‘l"‘ T Y V!‘Y(YV‘

0 10 20 30 40 50 60 70 80 90 100

Retention Time (Minutes)
NOCS 2/1-3 4074m

THERMAL EXTRACTION GC (51)

CLST:

blk, ol 2Y,
drk gy

ol blk, m gy,

GeoLABMINOR

GEQCHEMICAL LABORATORIES OF NORWAY A/S



(mV)

Intensity

Analysis PC130821L

120

24, 1,1 2/1-3, 4104m, S1

110
100

90—

80—

n—-C13

n-C14

NOCS 2/1-3 4104m

THERMAL EXTRACTION GC (51)

CLST: blk, ol gy, ol blk, m gy,
drk gy

50 60
Retention Time

70

(Minutes)

GeoLABMNOR

GEQCHEMICAL LABORATORIES OF NORWAY A/S



(mV)

Intensity

Analysis PC130841L

100—y “

B ]

]

90— :
80—

70—

- [

i f

i
60— ’

0 10 20

NOCS 2/1-3 4116m

THERMAL EXTRACTION GC (51)

CLST:blk,0l gyv,ol blk,m gy,
drk gy

Wl

""‘Y“T‘*T“r‘*rﬂ"T”T’T"“'Y‘v"’r‘/r“'t"'!""rT"‘T"‘1'{"1 LRI I R § ‘ LA O A R O prreoe Pt vivereroeeaty frrrrIar T ep Tt vy por LI B

24, 1,1 2/3-1,4116m, S1

<

-]

1 o
—

= [
!
<

n-C12

n-C11

n~-C14

55:n~C!5

\«W’W

30 40 50 60
Retention Time

70

(Minutes)

e et O e e e T P e v
SR

80

xIY!]l!l)

90

ety

LA T R S A

ceoLABMINOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S



(mv)

Intensity

Analysis PC130911L 24, 1,1 2/1=3, 4158m, S
140 E
7
120
100— g
S
7
¢
80—
¢
601 ~
bR
mM~WhWIWN \J e P et e et e e Pt P et e T N ettt Pt P, it
"""" | proTrTrTT T T TTTT T LN T | IR AR B
0 10 20 30 40 50 ) 60 70 80 90 100
Retention Time (Minutes)
ROCS 2/1-3 4158m '
THERMAL EXTRACTION GC (S1) GEOLABANOR
CLST: gy blk , En gy, ol gy, m GEOCHEMICAL LABORATORIES OF NORWAY A/S

gy, drk gy



(mV)

Intensity

Analysis PC131092L 24,1, 1 2/1=3, 4272m, S
100
90—
7
80— w
i - T
1 T
T
¥ 2
Y
70— o
§
%
i
"""""" | I AL A | L DAL AL L L L LA AL SR AL AL I LA SELE L HL L
0 10 20 30 40 50 60 70 80 90 100
Retention Time (Minutes)
NOCS  2/1-3 A272m
THERMAL EXTRACTION GC (S1) GEOLABNOR
SLTST: brn gy

GEQCHEMICAL LABORATORIES OF NORWAY A/S



(mVv)

Intensity

Analysis PC131102L 24, 1,1 2/1=3, 4278m, S1
120
110
100

(&)
| &
. 5
= pul
80— o :,—; c!: g "
79 L 3

g < A

] TRZ

| [ = =

ST

70— L=

. a-

] S
60— TS

: ' T ,

y =09
o S
T T ! rrrrrrrrr ‘ xxxxxxx xx!v llllllll '|¥vl!‘TYYTI1fTT\'|||‘[1 |||||||| ly yyyyyyyy ‘ ||||||||| ¥v;ry v(v!_l
0 10 20 30 40 50 60 70 80 90 100
Retention dime (Minutes)
NOCS  2/1-3 4278m 7 )
THERMAL EXTRACTION GC (S1) GEOLAB&NOR

GEQCHEMICAL LABORATORIES OF NORWAY A/S

SLTST: brn gy



(mV)

y

Intensit

Analysis PCI131112L 24, 1,1 2/1-=3, 4286m, S
110
100
30—
.
S b
80““ l: % :L
= w
> — 2
- bey © €
i S i £ 2
1 = n
| = o™ A
S hhed 1y
L 3 z
] £
70— x
| 3
60— m
L %‘%
W%M AP sy Purtenc oo e P T e e P P RERRERER W
50"“‘1 rrrrrrrrr | MR A A LI B L L AL L R L T | B A SR A R R S B R T T T T T
0 10 20 30 40 50 60 70 80 90 100
Retention Time (Minutes)
ROCS 2/1-3 4286m

THERMAL EXTRACTION GC (S81)
SLTST: brn gy

ceoLABMINOR

GEQCHEMICAL LABORATORIES OF NORWAY A'S



® ® @ @

Analysis PC131122L 24, 1,1 2/1-3, 4290m, S1
160
;:
140
N i
>
e
p—
- 120
pp— i
0
-
O
- 100— 5 -
c ! o -2
P* 1 1 = T w
~ 9 Y2 2
i 5 < 7 '3
L S Ry
s 3
~ >
80— v /{
il
<
<
60— h
e
- R e e e e L
LN“"\MM,WM,MJJ
......... e e
0 10 20 30 40 50 60 70 30 80 100

Retention Time (Minutes)

NOCS 2/1-3 A4290m
THERMAL EXTRACTION GC (S1) GEOLAB mFNquRAS
SLTST : brn a8y GECCHEMICAL LABORATORIES OF NORW)



(mV)

Intensity

Analysis PC130261L 23, 1,1 2/1-3,3762m, S2

400

HOCH
PYRO
CLST

ToLUENE

7

<8

XYLENE

9

Wr'rfT'TW”Iﬁﬁ_l"lil‘IIIIIl’YfrrW‘llll(‘("ll!l!(l'!!lllllIII‘IIllTXI‘!“'1'!!"‘!‘(!!"'!!"!!I‘IIIIII“(ITY
10 20 30 40 S0 60 70 80 90 100
Retention Time (Minutes
2/1-3 3762Zm ( )
LYSIS GC (52)

ceoLABMINOR

: 01 gy ? m gy to CIrk gy GEQCHEMICAL LABORATORIES OF NORWAY A/S



(mV)

Intensity

Analysis PC130322L 25, 1,1 2/1-3,3798m, S2
3000 1y - -
i ulr ¢
4
: 1
B fus
— o
<&
2500
] 5
2000
] 3
4 bat
&
- ! s:]
1500— o
1000 2 s _
. “ [
P T8
- 0 =
- ; [
, | -
500— | v ]
""""" LA B A A B A A AL BN NSRS BN AR BLELL SRS SR AL AL B SR
10 20 30 40 50 60 70 80 90 100
Retention Time (Minutes)
NOCS 2/1-3 3798m

ceoLAB MINOR

GEQCHEMICAL LABORATORIES OF NORWAY A/S

PYROLYSIS GC (S82)
CLST:blk to brn blk



(mV)

Intensity

Analysis PC130332L 23, 1,1 2/1-3,3804m, S2

P

2000

[nlod

Prist-1-ene

c17
c18
c19
€20
c21
c22
€23
C24

€25
c28

I'l!l'Il‘lIIIY“"Y‘IIII!!III"“l'|'l“l’|"'l“’“‘ll‘ll"l""“1|l'|“"l“'l“T"‘T“YT‘II!I"‘|"“""‘
10 20 30 40 50 60 70 80 90 100
NOCS  2/1-3  3804m Retention Time (Minutes)

PYROLYSIS GC (S2) GEOLABW NOR

O - |
CLST:blk to brn blk GEOCHEMICAL LABORATORIES OF NORWAY A'S



(mV)

Intensity

Analysis PC130342L 25, 1,1 2/1-3,3810m, S2
6000
bl T
N 5 2
tad
. =z
ted
oD
= —F
<
[
5000— =
4000
7 (=)
[
3000— = 5 =
- i
= o
H 5
— =
<, —
(4
7 s
2000 T e
M ° 5 o
LS e e
vl 28 339,
7 I OS’:U”)@
2 || R
1000 i i
0 e L e B A T A B A e O B I A
10 20 30 40 50 60 70 80 90 100
Retention Time (Minutes)
NOCS 2/1-3 3810m

FPYROLYSIS GC (S52)
CLST:blk to brn blk

GeoLABMINOR

GEQOCHEMICAL LABORATORIES OF NORWAY A/S



Intensity

Analysis PC130352L

] T
2400—

7 %]

1 =
2200 3

- S

- M oo

“ <
2000—

C9

€190

C11

C12

XYLENE

fi

10 20 30 40

NOCS 2/1-3 3816m
PYROLYSIS GC (S52)
CLS5T:blk to brn blk

£13

23, 1,1

Retention Time

2/1-=3,3816m, S2

A

50 60 70 80 90

(Minutes)

\/‘\M

“Y“T“‘I" T"r“‘r"T"T"'r*r‘T*r‘{*l‘ AL L S B S e S St Ml s o l'”!‘ T t"\'""r“‘r”r"“r“r"”r LA M Ak SRS San St e S o prre T | B e e ¥ T rTTTYTTTTY prtvrTrorTrorte v [ARARSRSR AL AR BRI T

cEoLABMINOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S




(mV)

Intensity

Analysis PC130471L 23,1, 1 2/1-3,3888m, S2
2 0 O — i e s e Je— e — - Tl P VIRR .
180—
160—
']
140
&
-1 >
3
. 2
120
100—
4 o
S B
80— i B
B it x
il -
« i N
60— ﬂk i
J S — ! LA S R B S S ¢ T"'r“'T_Y-T'T"T"T“'T_T"T‘W‘Y‘Y"*{*Y‘r“""‘T"T‘ l""’ NS S S B et S S G & 'I"Y_‘Y"T_T"l"r‘ﬁ e l XXXXXX U ] TTTTTTITTTTY "T‘T‘T_T YT YT ‘ lllllllll T*Y‘Y'r"’—rﬁ'
10 20 30 40 50 ) 60 70 80 90 100
ROCS 2/1-3  3888m Retention Time (Minutes)

PYROLYSIS GC (S2) GEOLAB'A NOR

CLST:1t gy to drk gy GEOCHEMICAL LABORATORIES OF NORWAY A/S



tensity (mV)

In

® ® ® o

Analysis PC130481L 23, 1,1 2/1-—3%, 3894m, S2

W
-1 ~J 2
1
240— %;
7 A
N N\\
- ~
220—
200—
-4 Ny
>
180— W
N ~}
>~
. »
160
7 }
1 | S
140—
-
120—
v
- Y
. ;
7 N
5
100 ‘e
4 {i’l
A V]
n % o »g P~ # o T D
i MthA&LJ@LijW
B |
60—
!!!!!!!! I LB S S M S S SEER S § ‘ 7T T"I’*"T'W“‘“r"“'f‘f“r"\”\'"T“"l'1"‘“""\"‘1"("1’”\"T"Y“’T"Y']"Y’T‘”'Y'T1"!"!“"1 L 20 S R Bl i S s ‘{“\’ 'r"\"'T"T‘T'T—T'Y"“"'l ITTTTTTTTT T l | St St et taa S St !"Y'I'T 2 S e Sam o
10 20 30 40 50 60 70 80 390 100

NOCS  2/1-3  3894m Retention Time (Minutes)

PYROLYSIS GC (S2) GEOlAB'&NOR

CLST:1t gy to drk ey GEOCHEMICAL LABORATORIES OF NORWAY A/S



(mV)

Intensity

Analysis PC130523L 23, 1, 1 2/1-3,3918m, S2

4_0 O,___.._v.._, — e S | i o s = - J— i e o+ e 1 et e e o\ et o im e s e e ‘g
7 f
1 d |
B ol ;
350— 3 ’
- z
- !
i
300— w© |
_ 9 i
o i
{
T i
: ?
2 50-‘? f
] f
| |
- |
B &
200
s wut -
= —-
- et (& 1
! i
B ; o ) ;
4 < o b !
= 1
150— < 5 -
N . ;
& o.
=)
P
(4] —
PR
S 28 g
o ™
T Y2 -
i <« 8 LSARY-Y
\\/&V‘ ol J Sy
! " e
ol DA W M el M, (W% I LL L T e

T [ LS B S S SR S S S 1 ]‘T"t*r"r"l" L N R 4 "' RLAE U SR SR S S e ¢ I L2 A Bk S S S R S § ]’\'""‘ B S S r‘r“r"" | e B S S S SR R B I"" Ao SN S Skt Sk S S 4 ['r LN N S S A S 4 T"l TT YT YT Y”} Yooy
10 20 30 40 50 60 70 80 90 100
NOCS  2/1-3  3918m Retention Time (Minutes)

PYROLYSIS GC (S2) GEOLAB”NOR

CLST:1t gy to m gy GEOCHEMICAL (ABORATORIES OF NORWAY A/S



(mV)

tensity

In

Analysis PC130581L 23, 1,1 2/1-3,3954m, S2

160—

1 L
M —
A

XYLENE

3
a
G

GOM WL MUJMM

!!!!!!!!! ‘ LA e S N SR SN DD B § ] LS A S S S S S S ) I L Bt Sl Sk B S s e r’T"‘(“T“‘Y‘”T TP AT T’['V”T“T" r"r'r‘rﬁ”r”r'r"‘r'r"r’ BLAR S S 4 "T“Y' S0 S0 e S s e M 3 ““r'r R S S A r“r”T HTrraaTrTrYTTr v “r Y TTTTTY
10 20 30 40 50 60 70 80 90 100
Retention Time (Minutes)
NOCS  2/1-3  3954m

PYROLYSIS GC (S2) * | GEOLAB'&NOR

CLST:m gy to drk gy GEGCHEMICAL LABORATORIES OF NORWAY A/S




(mV)

ty

]

tensi

In

Analysis PC130591L 23, 1,1 2/1-3,3960m, S2

300 - t C e P e P . - U e e e et e
i é; Z"

=

i
TOLLUENE
LY

(o]

cs

C10

XYLENE
C11

€12

£13
Ci4
€135
C16
e Prist—i-ene

—
©

1
€20

—
(3%

o

%l;' ;)'k\ﬂww WJ Lw\v X MJ U Jmiw“%

T Y"'{ LI N S Sk S S A St o ‘ TTETTT U 7’""“[‘”‘ RLAEN Sk B A M S S I"T R 2 S S S SR e Sk O ' T OTTYTYT U 1Y "7[ T IOV Ty OVTYUT I IR S S U S S B 0 'Y'-T"T T rUY T°T7 ”Y“T“T'I TTTY ITUY T T T " TTTTITTTYTTYTTTT
10 20 30 40 50 60 70 80 90 100
‘ i : . .
NOCS  2/1-3  3960m Retention Time (Minutes)

PYROLYSIS GC (82) GEOLAB NOR

CLST:m gy to drk [20'4 GEOCHEMICAL LABDRATORIES OF NORWAY A/S

c26




(mVv)

Intensity

Analysis PC130651L 23, 1,1 2/1-3, 3996m, S?2
350
300— &

5 =

=

250

n ]
200
150”‘ w ™

z 9 .

i > o -
100
50~—“L—~WA MA

“““ NN | AR SRR A B R LA B LR B MR AL LA R ! rTTTTTTTTT

10 20 30 40 50 60 70 80 30 100
Retention Time (Minutes)

NOCS  2/1-3 3996m R
PYROLYS I S GC ( sz ) GEGOCEIQ'X%JQTORIES DFNO!QY AS

CLST: m gy to drk gy




(mV)

ntensity

ol

o

Analysis PC130681L 23, 1,1 2/1-3,4020m, S2

300
2
Lat
=
G
| =
]
5
NS
250—
| G
200
b o
£,
1 |
] I
150 i o
! w <
. i =z
& ]
§ ; = -
Se o o
| &
| i &:.J
7 i i [ S i ,_2
"\3‘ ! S
100 | ‘ ©
4 | 5
! Y
| L
M =%
. i :S o
[ g PR s
N a. — SN
w""‘,/
50
R e e S B I Bt e M2 a2 . e s e L e T (L e e
10 20 30 40 50 60 70 80 90 100

Retention Time (Minutes)
ROCSH 2/71-3 4020m

PYROLYSIS GC (82) GEOLAB'A NOR

CLST: m gy to drk gy GEOCHEMICAL LABORATORIES OF NORWAY A'S




(mV)

Intensity

Analysis PC130771L

23, 1,1

2/1-3,4074m, S2

ceoLaBINOR

GEQCHEMICAL LABORATORIES OF NORWAY A/S

300
‘ o
. %
-~ El
by 4
o
250
S
200
: W,
N g 5o
5
150— Se =
(&4 y—
’ ) S
18!
n l ‘: v:rz
}I | 3 o ~ ¥
a l‘iv ! e - t‘:
- J <
i !
. 1 : Y~
-} =
100— .
::CXD
| | Ps
' 1
Y =3 T
= S
4 f _
~
1 [ o o N
‘l [ 8 —
50—~
o B o B B A s o o T o e e O B N O M e e o TR Ty
10 20 30 49 50 60 70 80 20 100
Retention Time (Minutes)
NOCS 2/1-3 4074m
PYROLYSIS GC (52)
CLST: blk, ol gy, ol blk, m
gy, drk gy




(mVv)

Intensity

AnolySiS PC130821L 23, 1,1 2/1-=3, 4104m, S?2
200
180
160—]

3
140— 7 S

| | s

4 i 5
120 i 2

; ©

| t

100
| AN
80— ’ z
. } |
60—
A
ﬁ“ll‘l‘[V“‘!(\“"(““\'““‘Y‘“|77‘[|"1Y‘|“'l|‘T|‘"Tl!"‘V‘Y“‘IVY"Y'TV‘! VVVVVVV [ Y‘V\'YTV'TY T
10 20 30 40 50 60 70 80 90 100
Retention Time (Minutes)

NOCS 2/1-3 4104m
PYROLYSIS GC ($2) GEOLAB“NOR
CLST: blk, ol gy, ol blk, m GEOCHEMICAL LABORATORIES OF NORWAY A'S

gy, drk gy



(mV

ntensity

i

23, 1,1

2/3—1,4116m, S2

Analysis PC130841L

110 e

VENE

] Qler

21

10 20

HOCS 2/1-3 4116m

PYROLYSIS GC (82)

CLST:blk,0l gy,ol blk,m gy,
drk gy

30

40

50 60 70
Retention Time (Minutes)

80

20

100

(L A AL R R B S M S M R M S T'fv"'x"rvi“\"’w‘“‘*r“\ BANR R N B (‘“1—1'"("1'1"‘—1‘—!'7“\"x TTYTYIYTY TTETTYY Ty TTETTITYTYTY U T i D S S et e B 2 B “‘\'"r TATIIOT T e Y e

ceotaBMINOR

GEOCHEMICAL LABORATORIES OF NORWAY A'S



Intensity (mV)

Analysis PC130911L 23, 1,1 2/1-3,4158m, S2
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Analysis PC131092L 23, 1,1 2/1-3,4272m, S2
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frequency

Vitrinite Reflectance Histfogram ~ geouslinos

Well: NOCS 2/1-3
Depth: 1040.00(m )
Sample: 115— 0b

0 0.25 0.50 0.75 1 1.25 1.50 178
: Vitrinite Reflectance (%)

w -

Statistics: Mean St.Dev. n
Indigenous Population (from 0.300 to 0.450): 0.37 0.04
Population Two (from 0.250 fo 0.299): 0.28 0.00
Readings: .

0.280 0.280 0.300 0.350 0.380 0.390 0.390 0.400 0.410

YEOLAB NOR o £ — Yeochemical Loboralories of Mrway



Frequency

Vitrinite Reflectance Histogram — Seouslinor

Well: NOCS 2/1-3
Depth: 1270.00(m )
Sample: 116— Ob

0 T
0-25

0.50 0.75 i 1.25 1.50 1.75
Vitrinite Reflectance (%)

N~

Statistics: Mean St.Dev. n

Indigenous Population (from 0.350 to 0.400): 0.38 0.00 1
Population Two (from 0.500 to 0.550): 0.51 0.00 1

Readings:
0.380 0.510

CEO0LAB N@ﬂa&*%&m%@bﬂw#w



Frequency

Vitrinite Reflectance Histogram
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ceoLABMINOR

GEQCHEMICAL LABORATORIES OF NDRWAY A/S

Well: NOCS 2/1-3
Depth: 1450.00(m )
Sample: 117—- 0b

0 0.25

0.50

i L i
0.75 1 1.25
Vitrinite Reflectance (%Z)

1.50

1.7

de

Statistics:

Mean

Indigenous Population (from 0.300 to 0.400): 0.36

St.Dev.

0.04

n

Readings:
0.330 0.380

YEOLAB NOR a £ — Yeochemical Laberalories of Morway



Frequency

15+

13+

124

Vitrinite Reflectance Histogram

ceoLABMINOR

Well: NOCS 2/1-3
Depth: 1590.00(m )
Sample: 118- 0b

GEOCHEMICAL LABORATORIES OF NORWAY A/S

0 0.25 0.50

¥

0.75 1 1.25 1.50 178
Vitrinite Reflectance (%)

N -

Statistics:

Mean St;Dev. n

Indigenous Population (from 0.350 to 0.550): 0.41 0.05 10

Readings:

0.360 0.370 0.370 0.370 0.390 0.410 0.430 0.450 0.450 0.530

38@.%&.‘3.”@.%@%*&0%@%@%@



Frequency

Vitrinite Reflectance Histfogram ~ Seouelinor

Well: NOCS 2/1-3
Depth: 1800.00(m )
Sample: 119— 0b

2-.
o T

0 0.25 0.50 0.78 i 1.25 1.50 175
Vitrinite Reflectance (%)

W o

Statistics: Mean St.Dev. n

Indigenous Population (from 0.400 to 0.550): 0.45 0.04 5

Readings:
0.400 0.410 0470 0470 0.500

CEO0LAZR N@ﬂa/{*&»cﬁmubal MMQCM



Frequency

Vitrinite Reflectance Histogram  GEoueBinor

Well: NOCS 2/1-3
Depth: 1950.00(m )
Sample: 120 0b

0.7% 1 1.28 1.50 1.73
Vitrinite Reflectance (%)

W od

Statistics: Mean St.Dev. n
Indigenous Population (from 0.350 to 0.550): 0.42 0.04 21
Population Two (from 0.600 to 0.650): 0.60 0.00 1
Readings:

0.350 0.360 0.360 0.360 0.390 0.390 0.400 0.400 0.400 0.400
0.440 0.440 0.440 0.450 0.450 0460 0.460 0.460 0.470 0.470
0.470 0.552 0.600

GEOLAB .ff@ﬁa%-,- &AW.‘&MM%M



Frequency

Vitrinite Reflectance Histogram

154

134
12
11
104

B
L

GeoLABANOR

Well: NOCS 2/1-3
Depth: 2190.00(m )
Sample: 121— 0b

GEOCHEMICAL LABORATORIES OF NORWAY A/S

0.25 0.50 0.75 1 1.25 1.50 .78
Vitrinite Reflectance (%)

w o

Statistics: Mean St.Dev. n

indigenous Population (from 0.350 to 0.600): 0.50 0.07 19
Population Two (from 0.650 to 0.700): 0.65 0.00 1

Readings:

0.360 0.370 0.400 0.410 0.460 0.480 0.480 0.490 0.500 0.510
0.520 0.540 0.550 0.550 0.550 0.560 0.560 0.560 0.560 0.850

YE0LAB NOR o £ — %ochemical Laberalories of Sorway



Frequency

Vitrinite Reflectance Histogram ~ SEousliior

Well: NOCS 2/1-3
Depth: 2470.00(m )
Sample: 123~ 0b

134

2+
. h
0 T

0 0.28 0.50 0.78 1 1.28 1.50 .78
Vitrinite Reflectance (%)

Statistics: Mean St.Dev. n

Indigenous Population (from 0.400 to 0.500): 0.42 0.03 3

Readings:
0.400 0.410 0.450

GE0LAR ﬂ@ﬁa/*&oc&miwlwmgfw



Frequency

Vitrinite Reflectance Histogram

ceoLABMINOR

Well: NOCS 2/1-3
Depth: 2610.00(m )
Sample: 124— 0b

GEOCHEMICAL LABORATORIES OF NORWAY A/S

15+

144

134

12

1

104

.

3

74

6

5

.

3

2

-

3 0.25 050 0.7 1 1.28 1.50 1.75 2

Vitrinite Reflectance (%)

Statistics: Mean St.Dev. n
Indigenous Population (from 0.450 to 0.500): 0.52 0.05 20
Readings:
0450 0450 0460 0.480 0470 0470 0.480 0.510 0.510 0.520
0.530 0.540 0.540 0.550 0.550 0.550 0.570 0.580 0.590 0.590

YEOLAS JV@R@/{— MM%M#M



Frequency

Vitrinite Reflectance Histogram ~ GEouslinoR

Well: NOCS 2/1-3
Depth: 2900 O(m)
Sample: 126—- 0

0 0.28 0.50 0.78 H 1.28 1.50 1.75
Yitrinite Rcﬂectancc (%)

o -4

Statistics: Mean St.Dev. n
Indigenous Population (from 0.350 to 0.550): 0.45 0.05 21
Readings:

0.350 0.370 0.400 0.420 0.430 0.430 0430 0430 0.440 0.440
0.450 0.450 0.460 0.460 0.430 0.500 0.500 0.500 0.520 0.520
0.540

YE0LAB JV'@R@/{-—- WW#M



Frequency

Vitrinite Reflectance Histogram ~ gEouslinor

Well: NOCS 2/1-3
Depth: 3330.00(m)
Sample: 123- 0b

0 0.25 0.50 0.75 1 1.28 1.50 1.78
Vitrinite Reflectance (%)

"

Statlstics: Mean St.Dev. n

Indigenous Population (from 0.400 to 0.650): 0.54 0.07 4

Readings:
0.440 0530 0.570 0.800

YEOLAB NOR o £ — Saochemical Laboralories of Sorway



Vitrinite Reflectance Histogram  Eouelinor

. Well: NOCS 2/1-3
Depth: 3480.00(m )
Sample: 129- 0b

frequency

‘«
3-1
Zd
!-1
0 T T Y T T 1
] 0.2% 0.50 0.73 1 1.23 1.50 1.78 2
Vitrinite Reflectancs (%)
Statistics: Mean St.Dev. n
Indigenous Population (from 0.450 to 0.850): 0.57 0.05 7
. Population Two (from 0.350 to 0.450): 0.39 0.02 3
Readings:

0.370 0.380 0.410 0.490 0.520 0.570 0.570 0.600 0.620 0.620

YEO0L AR JV@.Q@/—- &WW%M



Frequency

Vitrinite Reflectance Histogram

ceoLaBAINOR

Waell: NOCS 2/1-3
Depth: 3830.00(m )
Sample: 113~ 0b

GEOCHEMICAL LABORATORIES OF NORWAY A/S

15-

14~

134

124

14

19-

.

8-

74

-

s

4

3

2

-

L S

0 0.25 0.50 0.75 1 1.25 1.50 1.73 2
Vitrinite Reflectance (%)

Statlstics: Mean St.Dev. n
indigenous Popuiation (from 0.600 to 0.550): 0.82 0.00 1
Population Two (from 0.350 to 0.450): 0.41 0.03 3
Readings:
0.370 0.430 0.430 0.820

YSOLAS JV@.R@/.{— WMMO}M



Frequency

Vitrinite Reflectance Histfogram ~ GEousliinor

Well: NOCS 2/1-3
Depth: 3720.00(m )

Sample: 19— 0b
0 0.28 0.50 0.7 1 1.25 1.50 .75 2
Vitrinite Reflectance (%)
Statistlcs: Mean St.Dev. n
Indigenous Population (from 0.350 to 0.900): 0.56 0.00 4

Readings:
0.360 0.360 0.360 0.370

SEO0LAB NOR 0 £ — Seschumical Luboraborins of Soraway



Frequency

Vitrinite Reflectance Histogram ~ GEouslinor

Well: NOCS 2/1-3
Depth: 3816.00(m )
Sample: 35—~ 0b

15~

14

13-

124

1~

10+

9-

8~

74

6-

.

4

3

24

|

3 0.25 0.50 0.75 1 1.28 1.50 173 2

Vitrinite Reflectance (%)
Statlstics: Mean St.Dev. n
Indlgenous Population (from 0.500 to 0.650): 0.38 0.04 5
Population Two (from 0.300 fo 0.350): 0.32 0.00 2
Readings:
0.310 0.320 0.530 0.550 0.580 0.590 0.630

YE0LAS JV@.%@/(“WM#M



frequency

Vitrinite Reflectance Histogram ceoLABHINOR

Well: NOCS 2/1-3
Depth: 3930.00(m )

Sampie: 54— 0b
15~
14
134
124
11
10
9-
3
74
6
s
4
3
2
1-
) 1 ' iy , r r y
0 0.25 0.50 0.78 1.25 1.50 1.73 2
Vitrinite Rcﬂectanct (%)
Statistlcs: Mean St.Dev. n
indigenous Population (from 0.600 te 0.750): 0.59 0.04 6
Readings:
0.640 0.640 0.670 0.700 0.730 0.740

YSOLAS f@ﬁa/—wwo}w



frequency

Vitrinite Reflectance Histogram ~ ¢eousMinor

Well: NOCS

Depth: 4044.00(m )

Sample: 72— 0

— -l
o N W e O = N RS
i 1 L L ¥ i i k 1 1

1-3

0 0.25 0.50 ors 1.25 1.50 .75
Vitrinite Roﬂectanct (%)

W ~d

Statistics: Mean St.Dev. n

Indigenous Population (from 0.300 to 1.200): 1.02 0.08 20

Readings:

0.310 0.370 0.920 0.950 0.950 0.990 1000 1.020 1.030
1.040 1.070 1070 1070 1.080 1.030 1.090 1.090 1.100

1.030
1.120

YEOLAR W@ﬁm/ - Yochamical M&M%M



frequency

Vitrinite Reflectance Histogram ~ geouslinor

Well: NOCS 2/1-3
Depth: 4158.00(m )
Sample: 91— 0b

15+

34

13-

12

HE

104

9-

8

74

.

5-

- ﬂ ﬂ

o : : L1l i : : ,
0 0.25 0.50 0.75 1 1.25 1.30 1.75 2

Vitrinite Reflectance ()

Statistics: Mean St.Dev. n
indigenous Population (from 0.900 fo 1.300): 1.06 0.09 13
Population Two (from 0.700 to 0.350): 0.77 0.06 4
Readings:
0.710 0.720 0.320 0.320 0.930 0.940 0.960 1.0t0 1.020 1.020
1.030 1.040 L1110 1130 1160 1170 1210

CE0LASR W@ﬁa/{—&odwmiwlmmof&w



Frequency

Vitrinite Reflectance Histogram

ceoLaBMINOR

GEOGHEMICAL LABORATORIES OF NORWAY A/S

Well: NOCS 2/1-3
Depth: 4278.00(m )
Sample: 110—- 0b

18-

14 -

13-

124

11+

10

94

3 -

7

6

5 -

4

34

: w

i i

3 0.25 0.50 0.73 1 1.2 1.30 1.73 2

Vitrinite Reflectance (%)

Statistics: Mean St.Daev. n
Indigenous Population (from 0.950 to 1.100): 1.02 0.03 6
Population Two (from 0.300 to 0.949): 0.86 0.05 5
Readings:
:‘).086300 0.830 0.330 0.910 0.920 0.980 1.000 1.020 1030 1.040

SEOLAB NOR o £ — Seschamical Luborabonion of Sorway



GEoLABMNOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

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

188, ¥ Nora: 4787
M/Z 163 ,
25,28,30 Trisnorhopane/Moretane
g8 |
68 .
ﬁﬂ_
'33_
8 - —~A.A~ WJJU] A/A\A\Q

19:10 23:80 2658 3848 3438 BB 4210 4.0 49:59



GeoLABMINOR

GEOCHEMICAL LABORATORIES OF NORWAY A8

. CGSATS  23-NOY-87  Sir:Magnetic 75258  Acnt:GEOLAB Systes:SATI
Sample 12 Injection !  Group | HMass 163.1485
Text:WELL 2/1-3, 38844, SATURATED FRACTION

188. Nora: 346

b8

@ 4

19:18  23:08 26:59 38:48 34:33 3828  42:18 4588  49:58



ceEoLABMINOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

EXAMPLE OF PEAK IDENTIFICATION FOR DEMETHYLATED TRITERPANES

189 ¢ Nora: 549
M/Z 177
Demethylated triterpanes
88 |
8 | K
D
49

1918 23:80 2558 3348 3430 38 4218 46500 4958



ceEoLABMINOR

GEOCHEMICAL LABORATORIES GF NORWAY A/S

. COSATS  23-NOV-87  Sir:Magnetic 75258  Rent:GEOLAB Systen:SAT!
Sample 12 Injection |  Group | Mass 177.1642
Text:WELL 2/1-3, 38841, SATURATED FRACTION

188_ Nora: 278

MMM

19:18  23:88  26:50 3848 34:38 3828 4219 d46:08 4958




GEoLABMNOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

. EXAMPLE OF PEAK IDENTIFICATION FOR TRITERPANES
188, E Nora: 2716
c M/Z 191
Triterpanes
88
P
68 J

® A5

28 | T k

il

19:18  23:88  26:50 3848 34:38  38:28  42:18 4698 49:50




ceoLABMINOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

. CGSATS  23-NOV-87  Sir:Magnetic TS258  Acnt:GEOLAB Systen:SATI
Sample 12 Injection 1  Group 1 Mass 191.1898
Text:WELL 2/1-3, 38641, SRTURATED FRACTION
188. E Nora: 736
88
68 | c G
® 49 . pe | C
N Q é% FE L ‘JU (wﬁ
, R ol | W THE I NN
] s l fL Ly lygird e T f*r(’ﬂsf’%"«"‘f“-.wf'#’m
Whﬁ\&w‘mﬁﬂ Ly WR"JW i )
B T T Y Y ™ T T - Y v T " Y v
19:18 23:80  26:58  38:48  34:39  38:28  42:18  46:8@  49:58



88 |
68 |

48

'Mww&x

28

GEoLABMNOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

EXAMPLE OF IDENTIFICATION FOR METHYLATED TRITERPANES

G
Nora: 561
M/Z 205
Methylated triterpanes
H

MWotan

19:18 2388  26:58  30:48

34:39

39:28

12:18  46:89  49:58



48

ceoLABMINOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

CGSATS ~ 23-NOV-87  Sir:fagnetic TS258  Acnt:GEOLAB System:SATI
Sample 12 Injection I  OGroup | Mass 285.1956
Text:HELL 2/1-3, 3884M, SATURATED FRACTION

Nora: 178

"

1918 2308 2558 3848 3430 3808 4218 45.00 4958



ceoLABMINOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

EXAMPLE OF PEAK IDENTIFICATION FOR C27 TRITERPANES

188. A Norn: 177
B M/Z 370
C27 Triterpanes
88 |
68 _

48 |

19:18  23:08  26:58 3948 34:30 3808 4218 4688 4958




ceoLABMINOR

GEQCHEMICAL LABORATORIES OF NORWAY A/S

@ s B-Y S Magretic TSSE 8
Sample 12 Injection |  Group 1 Mass 378.3628
Text:HELL 2/1°3, 3884, SATURATED FRACTION

cnt:GEOLAB Systea:SATI

188, Nora: 43

o W \
" . é“ﬂ/‘ J‘%&J&WQMWMM

13:18  23:89 26:50 3848 3438 3828 4218 46.88  49'58




ceoLABMINOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

. EXAMPLE OF PEAK IDENTIFICATION FOR C28 TRITERPANES
C
184 Norm: 117
M/Z 384
C28 Triterpanes
88 |
68 |

®

28 |

19:18  23:08  26:58 3048 3430 3808 4218 4688 4950



68

48 |

28 |

CGSATS  23-NOv-87
Sample 12 Injection 1

ceEoLaBINOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

Str:flagnetic 75258 RAcnt:GEOLAB System:SATI
Group I Mass 384.3757

Text:HELL 2/1-3, 38841, SATURATED FRACTION

Norn: cb

Miting

19:18  23:88  25:50

3848 34:38 38:20  42:19 4688 49:50



GEoLABMNOR

GEGCHEMICAL LABORATORIES OF NORWAY A/S

' EXAMPLE OF PEAK IDENTIFICATION FOR C29 TRITERPANES
198, ¢ Nora: 443
M/Z 398
C29 Triterpanes
g8 |
58]
E
@ s
cd D
19:18  23:8¢  26:58  38:48  34:38  38:28  42:18  46:88  43:58



ceoLaBlINOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

. COSATS  23-NOV-B7  Sir:Magnetic 75258 Acnt:GEOLAB Systenm:SATI
Sample 12 Injection !  OGroup | Mass 338.3914
Text:HELL 2/1-3, 38@4M, SRTURRTED FRACTION

188, Norn: 75

‘I" 48 1}F

19:18  23:88  26:50 38:48  34:38  38:°8  42:18 4688 49:58



eoLABMINOR

GEQCHEMICAL LABORATORIES OF NORWAY A/S

. EXAMPLE OF PEAK IDENTIFICATION FOR C30 TRITERPANES
.
188. Nora: 638
M/Z 412
C30 Triterpanes
88
b8 |

® 4

28

19:18  23:08  26:58  38:48  34:38 3828 42:18  46:88 4958



ceoLaB@INOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

' COSATS  23-NOV-87  SirMagmetic 75258 Acnt:GEOLAB System:SAT!
Sample 12 Injection !  Group | Mass 412.4063
Text:MELL 2/1-3, 388471, SRTURATED FRACTION

188_ Nora: g8

b4 |

. 44 |

20 Mk hhq

1910 23:88 2658 3048 3438 3808 4218 4608 4950




ceoLABINOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

. EXAMPLE OF PEAK IDENTIFICATION FOR C31 TRITERPANES
188, G Nora: 549
M/Z 426
C31 Triterpanes
88 .
; H
68 a
‘ 48
29 |
19:18  23:88  26:58  38:48  34:39  38:28  42:18  46:98  49:58



eotABAINOR

GEGCHEMICAL LABORATORIES OF NORWAY A/S

‘ COSATS  23-NOV-87  Sir:Magnetic 75258  Rcnt:GEOLAB System:SATL
Sample {2 Injection 1  Group | Mass 426.4226
Text:WELL 2/1-3, 3884M, SATURATED FRACTION

168, Nora: 54

b4 |

19:18  23:88  26:58  38:48  34:33  33:28  4P:18  46:88 4950



GEOLABMRNOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

'. EXAMPLE OF PEAK IDENTIFICATION FOR S5-~ALFA AND 5-BETA STERANES
198, h Norm: 1746
M/Z 149
« 5-alfa and 5-beta
Steranes
88 . i
o
68 |
d

@ -« ¢

18:28  22:08 2548 29:28  33:08 3648 48:28  44:89  47:49




68 |

48

ceoLABMNOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

COSATS ~ 23-NOV-87  Sir:Magnetic 15258 Acnt:GEOLAB Systen:SATI
Sample 12 Injection |  Group 1 Mass 149.1328
Text:HELL 2/1-3, 3884M, SATURATED FRACTION

Nora: gu8

M,

Uy,

13:28  22:88 25448 29:28  33:08 3549 4808 4499 4749



ceoLABMINOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

. EXAMPLE OF PEAK IDENTIFICATION FOR REARRANGED STERANES
188 h Nora: 1436
a M/Z 189
Rearranged steranes
88 |
k
‘ b
68 .

. (

18:28 2208 2548 2920 3398 3648 4900 4488 47,43




68

48

28 |

CGSATS  23-NOV-87

Sample 12 Injection 1

Str:flagnetic 15258

Group 1

Text:WELL 2/1-3, 3884M, SRTURATED FRACTION

Wik MWMMx V)

GeoLABMNOR

GEQCHEMICAL LABORATORIES OF NORWAY A/S

Aent - GEOLAB Systen:SATI
Mass 189.1643

Nora: 336

.%

18:28  22:08

25:48

29:24

33:98

3%:48  48:28  44:08  47:49



88 |

68 |

48 .

28 |

GEOLABURNOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

EXAMPLE OF PEAK IDENTIFICATION FOR REARRANGED STERANES

h Nora: 1563

M/Z 259
Rearranged steranes

N

18:28 2280 2548 29:28 3300 3648 4008 44:88  47:40



b8 |

48 |

b b

ceEoLABMINOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

CGSATS  23-NOV-87  Sir:Magnetic TS258  Acnt:GEOLAB System:SATI
Sample 12 Injection !  Group 1 Mass 259.2427
Text:HELL 2/1-3, 3884, SATURATED FRACTION

Norm: 281

-y

18:28  22:08 2548 2328 3308 548 4028 448 4740



58

48]

eoLABMINOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

EXAMPLE OF PEAK IDENTIFICATION FOR STERANES

28 |

h Nora: c661

M/Z2 217
Steranes

T —

18:20  22:88 2548 29:28  33:88 3648 40:28  44:88  47:49



ceoLABMINOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

‘ COSATS  23-NOY-87  Sir:Magnetic 75258  Aent:GEOLAB Systen:SATI
Sample 12 Injection {  Group 1 Mass 217.1956
Text:NELL 2/1-3, 38@4M, SATURATED FRACTION

188_ a Horn: 46

L

bd

de

9

8 3388 36:48  48:08  4d:p8  47:48

18:28  22:08 7548 29:

™



ceEoLaBMINOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

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

184, Kora: 1457
M/Z 218
, 14 beta(H), 17 beta(H)
o Steranes

B | % p

49 | a

Ll i

18:98 2288 25:48  29:28 3388 3648 48P0 44:08 4748




eoLABMINOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

‘ CGSATS ~ 23-NOV-B7  Sir:Magnetic 75258  Acnt:GEOLAB Systen:SATI
Sample 12 Injection |  Group | Mass 218.2834
Text:WELL 2/1-3, 3884M, SATURATED FRACTION
198, Nora: 387
88 |
68 |
. 48 .
EB‘,ﬁm VKR NW M}
T LW L
B T Y v T T ] T v T ) R
19:20  22:88 2548 23:28 3308 3648 4820 44:08  47:4p



188,

88 |

68 |

48]

28 |

>

GEOLABMNOR

GEGCHEMICAL LABORATORIES OF NORWAY A/S

EXAMPLE OF PEAK IDENTIFICATION FOR C27 STERANES

Nora: 1843

M/zZ 372
C27 Steranes

18:28  22:08 3648 49:78

44:80  47:48



cEoLABMNOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

‘ CGSATS  23-NOV-87  Sir-Magnetic TS258  Acnt:GEOLAB System:5ATI
Sample 12 Injection ! Group | Mass 372.3756
Text:-HELL 2/1-3, 38841, SATURATED FRACTION

188_ Norm: 243

' 48 |

L N

18:28 2208 2540 2300 3390 3640 4328 4408 47.47




GEoLABMINOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

EXAMPLE OF PEAK IDENTIFICATION FOR C28 STERANES

188_

88 |

69 |

48

28 |

e Hora: 463
fg M/Z 386
C28 Steranes

18:28  22:88 2548 29:28  33:88 3640 40:20  44:88  47:48



ceoLaBlINOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

‘ COSATS  23-HOV-87  Sir:Magnetic T5250  Aent:GFOLAB Systea:SATI
Sample 12 Injection |  Group 1 Mass 386.3913
Text:HELL 2/1-3, 3884#, SATURATED FRACTION

168_ Norm: 117

88 |

18:28 2298 2548 2928 3308 3648 4828 4400 440



ceoLABMINOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

. EXAMPLE OF PEAK IDENTIFICATION FOR C29 STERANES
188, h Nora: 1138
M/Z 400
C29 Steranes
g8 K
68
® =

28 | (j

L

18:28  22:88 2548 29:28 3308 3640 4028 4488 4748




ceoLABMNOR

GEQCHEMICAL LABORATORIES OF NORWAY A/S

. CGSATS  23-NOV-87  Sir:Magnetic TS258  Acnt:GEOLAB Systes:SATI
Sample 12 Injection |  Group 1 Mass 488.4869
Text:HELL 2/1-3, 3884M, SRTURATED FRACTION

188, Nora: 155

19:28  22:80 2548 23:20 3388 36:48  40:28  44:08  47:48




ceEoLABMNOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

‘ EXAMPLE OF PEAX IDENTIFICATION FOR C30 STERANES

188, Nora: 450
M/Z 414
C30 Steranes

88 .

58

1, J

c8 |

18:28  22:88  25:48  29:28  33:80  36:40  48:28  44:00  47:48



ceEoLABMINOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

. CGSATS  23-NOV-87  Sir:Magnetic TS258  fent:GEOLAB Systea:SATI
Sample 12 Injection |  Group 1 Mass 414.4206
Text-WELL 2/1-3, 3884M, SATURATED FRACTION

188. Norn: 72

. 48 |
# MM
18:26  22:88 2548  29:28  33:88  36:48  48:28  44:08  47:48



eEoLaBMNOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

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

188. Norn: /3
M/Z 123
Bicyclic sesquiterpenoids
and diterpenoids

88 . (Bicyclanes)

68

48 |

28 |

8

5:58 G873 8=EBW' 9:18  19:88  18:58  11:48



ceEoLABMINOR

GEGCHEMICAL LABORATORIES OF NORWAY A/S

. COSATS  23-WOV-B7  Sir:Magnetic 75258 Acnt:GEOLAB Systea:SATI
Sample 12 Injection |  Group | Mass 123.1174
Text:HELL 2/1-3, 3884M, SATURATED FRACTION

188, Nora: 3185

bd |

5:58 6.4 7:38  8:28 918 1888 1858 11:49




GeoLABEINOR

GEOCHEMICAL TABORATORIES OF NORWAY A/S

EXAMPLE OF PEAK IDENTIFICATION FOR BICYCLANES

188. — Nora: 3

M/Z 179
Bicyclanes

88 |

1N \JWWNW

28

S:50 G4 7:38 8@ 908 1908 188 1149



ceEoLaBMINOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

. CGSATS  23-NOV-B7  Sir:Magnetic TS258  Aent:GEOLAB System:SATI
Sample 12 Injection |  Group | Mass 179.1888
Text:WELL 2/1-3, 3884, SRTURRTED FRACTION

188 Norm: 597

6@

X )

55 544 7:38 808 %:18 1889 1858 11:48



GEoLABANOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

. EXAMPLE OF PEAK IDENTIFICATION FOR BICYCLANES
C15
188 — Nora: 81
M/Z 193
Bicyclanes
88
68 |
C16
—
@ 4

1k

S50 648 73 B8 918 1008 1858 1148




ceEoLaBMNOR

GEQCHEMICAL LABORATORIES OF NORWAY A/S

‘ COSATS  23-NDV-B7  Sir:Magnetic 75258 Acnt:GEOLAB Systen:SATI
Sample 12 Injection I Group | Mass 193.1956
Text:WELL 2/1-3, 38841, SATURATED FRACTION

188 Norn: 1981

88 |

Ve

5:59  6:48  7:38 808 918 1g:80 1858 11:48




eoLABMINOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

EXAMPLE OF PEAK IDENTIFICATION FOR ALKYLBENZENES.

188_ , Nora: 7547
M/Z 106

8 ’ Alkylbenzenes

68

48 |

8.

8 ; : MM’M

S48 1B 17:08 2248 eseB  34g 39047 45:28 5P



188

68 |

18 .

28 |

GEOLABMBNOR

GFOCHEMICAL LABORATORIES OF NORWAY A/S

CGARO3  11-NOV-87  Sir:Magnetic 75258  Acnt:GEOLAB Systea:ARDI
Sample 4 Injection I  Group I Mass 186.8783
Text:NELL 2/1-3, 38844, AROMATIC FRACTION

Nora: 3594

BUIN & {8

8

b

40 1128 1708 248 2828 3480 348 520 51:88



ceEoLABMINOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

. EXAMPL OF PEAK IDENTIFICATION FOR ALKYLBENZENES.
188_ Nora: 2359
M/Z 134
C4Alkylbenzenes
88 |
B8 .
. 48
28 ] W 5
5:48 [1-e8  17:88  22:48  28:28  34:88  39:48  45:28  51:08



ceoLaBMINOR

GEQCHEMICAL LABORATORIES OF NORWAY A/S

. CGRRO3  11-NOV-B7  Sir:Magnetic 75258  Acnt:GEOLAR Systea:ARDI
Sample 4 Injection 1  Group ! Mass 134,136
Text:WELL 2/1-3, 3884M, AROMATIC FRACTION

188_ Nora: 818

68 |

28

8

S48 1128 17°88 2248 2808 3488 3948 45:8  51:88



GEoLABMNOR

GEQCHEMICAL LABORATORIES OF NORWAY A/S

‘ EXAPLE OF PEAK IDENTIFICATION FOR METHYL NAPHTHALENES.
188. ! Nora: c6638
M/Z 142
Methyl naphthalenes
88
2
68 |
‘ 48 |
28 |
I - : l

19:88  12:08  14:08  16:68  18:08 29:88 2288  24.08 2588  28:99



ceoLABMINOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

. CGARO3  11-NOV-87  Sir:Magnetic TS258  Acnt:GEOLAB Systea:ARDI
Sample 4 Injection !  Group | Mass 142.8783
Text:WELL 2/1-3, 3884M, AROMATIC FRACTION
188. Norm: 1786

88 |
68 |

. 48

28

7 }
] \ 'MJJ

10:08  12:88  14:98  16:08  10:88  20°88 2298 2480 5.8 25.00




ceoLaB@INOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

. EXAMPLE OF PEAK IDENTIFICATION FOR C2 NAPHTHALENES.
188, )8 Norn: 65534
13 M/Z 156
17N C2 Naphthalenes
88 |
1,4+1,5+23
/
69 _
26
+2.7,
“\
" w“ 12
28 .
N . ULMMM«MW\AA
18:88  12:88 14:68  16:98 16:68  28:68  °2:88  24:88  o26:68  ©8:08



ceoLABMINOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

| . CGARO3  11-NOV-B7  Sir:Magnetic 75258  fcnt:GEOLAB Systen:ARD1
Sample 4 Injection !  Group I Mass 156.8939
Text:WELL 2/1-3, 3884M, AROMATIC FRACTION

168, Norm: 16125

88 |
68 |

. 49

28 .

; ,JJAA.W{M)\MMN_/&A

18:88 12:68  14:00  16:68  18:0@ p28:6 2P:@8  24:88  25:88  29:08




ceoLaBNOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

EXAMPLE OF PEAK IDENTIFICATION FOR C3 NAPHTHALENES.

X

\

Norn: 44949

M/Z 170
C3 Naphthalenes

J

I

16:88  12:08  14:08  16:08  18:08  29:88  0P:08  24:88  26:08  20:80

@
108,
.
6
®
2
a
@



eoLaBINOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

. CORRO3  11-NOV-87  Sir:Magnetic 75258 Rent:GEOLAB Systen:AROL
Sample 4 Injection !  Group | Mass 178.1896
Text:HELL 2/1-3, 3884R, AROMATIC FRACTION
188 Nora: 19833
8@ |
68 ;
°®“ |l
28 |
i
ol W et
18:88  12:88  14:8  16:89  16:88 28:88 22:88 24:08  26:A8  29:08



ceoLaBMINOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

EXAMPLE OF PEAK IDENTIFICATION FOR PHENANTHRENE AND ANTHRACENE.

188. P Nors: 37385
M/Z 178
Phenanthrene and

88 Anthracene

68 |

48

28

H i L}\\ e e VWO

24:89  26:88  28:08

38:88  32:08  34:889  365:90  39:08  40:80



ceEoLABMINOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

® COARD3  11-NOV-B7  Sir:Magnetic 75258  Acnt:GEOLAB Systen:AR01
Sample 4 Injection !  OGroup ! Mass 178.8783
Text:WELL 2/1-3, 3884M, AROMATIC FRACTION
188 Nora: 63531

88 |

64

"I' 48 |

cd |

] . o 'JL v v‘.._‘,\_,.\_,......\_,f‘:w\_._' - y - . .
c4:88  26:8@ 26:@8  38:88  32:88  34:88  36:08  36:88  48:08




GEOLABMINOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

. EXAMPLE OF PEAXK IDENTIFICATION FOR METHYL PHENANTHRENES.
188 ! Nora: 17584
g M/Z 192
Methyl phenanthrenes
88 2
68 . 3
48
¢B |
g ) L‘ L 9, SV LTSSV NS -

2488 2588 20:68 3888  32.88  34.88 3508 3088 40.88



ceoLABMINOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

. CGARO3  11-NOV-87  Sir:Magnetic TS258  Rcnt:GEOLAB Systea:ARO1
Sample 4 Injection !  Group ! Mass 192.8939
Text:HELL 2/1-3, 3884M, AROMATIC FRACTION
188, Nora: 94461
88 |
68
‘ 48
28 |
B | e VA . 1
4:88  26:8 28:88 3088 32:@8  34:88  35:8  38:89  43:G9
@



ceoLABMNOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

‘ EXAMPLE OF PEAX IDENTIFICATION FOR C2 PHENANTHRENES.
188. Nora: 9985
M/Z 206
C2 Phenanthrenes
88 |
68 |
3
. 48 _
28 .
g S

2488 26.88 2808 3800 3288 3488 3588 30.88  48:09



ceoLABMINOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

® CGARO3  11-NOV-87  Sir:Magnetic TS258  Acnt:GEOLAB Systea:ARO!
Sample 4 Injection |  Group | Mass 286.1896
Text-HELL 2/1-3, 3884M, AROMATIC FRACTION

188, Norm: 312

88

6d . I

1'|', 48 | g

8] I

24:08 2508 2808 3088 3208 3488 3508 3888 48.09



ceoLABMINOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

. EXAMPLE OF PEAK IDENTIFICATION FOR C3 PHENANTHRENES.
188. Norm: 2983
M/Z 220
C3 Phenanthrenes
g8 |
68 .
. 48
28 |
B . A_....._A. . W R LWM

24:88  26:88  20:90  38:88 3288 34:68 3509  30.00  43.88



ceoLABMENOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

. CGARO3  11-NOV-87  Sir:Magnetic 75259  Rent:GEOLAB Systen:ARO1
Sample 4 Injection |  Group | Mass 228.1253
Text-KELL 2/1-3, 3884M, AROMATIC FRACTION

188_ Hora: 7386

88 |

6d |

® 48 |

28

B A ._A,,}‘ W

P4:88  26:00  20:00  30:88 3298 3400 36.88 3308 4000




ceoLalNOR

GEQCHEMICAL LABORATORIES OF NORWAY A/S

‘ EXAMPLE OF PEAK IDENTIFICATION FOR METHYL DIBENZOTHIOPHENES.
188_ 4 Nora: 6584
. M/Z 198
Methyl
dibenzothiophenes
. B8]
68 |
1
48 2+3
28
B AM»M\MM 2o UJL AAA AL s Aeacad

24:89  26:08  20:88 3088 3088 3488 3500  30.88 488



ceotABMENOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

o CGARO3  11-NOV-B7  Sir:Magnetic 75258  Acnt:GEOLAB Systea:ARD]
Sample 4 Injection 1  Group I Mass 198.8583
Text:HELL 2/1-3, 3884, AROMATIC FRACTION

188_ Horm: 16933

88

64

‘ 48

28

| SEP V.= ¥ iMWtﬁ-.-.—z;
?4:06  26:68 ?8:88  38:88 32:88  34:88 36:88  38:80  48:08




eoLasMINOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

EXAMPLE OF PEAK IDENTIFICATION FOR C2 DIBENZOTHIOPHENES.

188, Nora: 3235
M/Z 212
C2 Dibenzothiophenes
88 .
68 .
48
28
B MJ*-/'\MM"\W h \J | NN Sy SRR

24:00  26:88 2808 3008 3088 3400 3J5.00 3888 49.08



ceoLABMINOR

GEGCHEMICAL LABORATORIES OF NORWAY A/S

® CGARO3  11-NOV-B7  Sir:Magnetic TS258  Aecnt:GEOLAB Systea:ARD1
Sample 4 Injection |  Group | Mass 212.8568
Text:HELL 2/1-3, 3884M, AROMATIC FRACTION

168_ Nora: 8239

88 |

68 |

28

24:08 2598 28°08  39:08  3°:89 3488 3500 3809 48.00



ceoLaBMNOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

. EXAMPLE OF PEAK IDENTIFICATION FOR TRIAROMATIC STERANES.

188, dt Norn: 1868
M/Z 231
Triaromatic
steranes

88 .

at
68 |
o f1
48“ c1 el gt
28 _ ,

35:68

37:28 3948 42:80 4498 45.49

49:90  5l:08 5348



ceoLABHINOR

GEOCHEMICAL LABORATORIES OF NORWAY A/S

. CGARO3  11-NOV-87  Sir:Magnetic TS258  Aent:GEOLAB Systen:ARD]
Sample 4 Injection 1  Group | Mass 231.1174
Text-WELL 2/1-3, 3884H, AROMATIC FRACTION

188. at Nora: 1735

b1

68 |

. 48 .

d1

2l

W .

35:88 3728 3949 4288  44:28 4548 4988 5178 53.48




ceEoLABMINOR

GEQOCHEMICAL LABORATORIES OF NORWAY A/S

EXAMPLE OF PEAK IDENTIFICATION FOR MONOAROMATIC STERANES.

88

68 |

48 |

EB_xan n

Al

Bt

E1

Gt

Clt D

F1

NP

Norx: 341

M/Z 253
Monoaromatic
steranes

I

s,

35: 68

3:20 3948 42:88  44:08 4548 4388 5128 5348



ceoLABMINOR

GEGCHEMICAL LABORATORIES OF NORWAY A/S

. CGARO3  11-NOV-87  Sir:Magnetic TS258  Aent:GEOLAB Systen:ARDL
Sample 4 Injection |  Group I Mass 253.1956
Text:WELL 2/1-3, 38848, AROMATIC FRACTION

16g, A Norm: 217

88 |

bd

H1

‘ 48

I

2l .

3508 37:28 3948 4208 4428 4540 4908 5128 53.43



Enclosure: 1 | B Client: VARIOUS

Rock—Eval Pyrolysis Data for Well NOCS 2/+-3

Lithology (%)  TOC(%) S S2 WP PP Tmax

—
L3 =
o - o o

-5I.0 10.0 3 ] .15 30 3?0 700 05 1.0 15 30 4?0

48d:

3600 e e Lo oo f H 5 "
u........._____%:::ﬁ = ] = = =
4300 E,

-4 SWC
<} Core Chip or Core Plug

Coal

Carbonate
Shale/Claystone
] Siltstone
Sand/Sandstone
Contamingtion
2N Volcanics ‘ _ :
noncd Tuff ‘ : C -
Marl ' : ' o

Kaolin
Chert

| Conglomerate _ :98@;{.)4-% ./V@R a’/é — :'.%oc/wmml woqvfoqmoag .A@mwa?

e ey gl v g s e o st b

Firpmegieaie




Enclosure: 2

Extraction Data for Well NOCS 2/1-3

Lithology (%)

10 1 ¢ 0t 10 i

Client:. VARIOUS

EOM(pm)  HC(ppm)  EOM(mg)/ToC(s)  HC(mg)/TOC(g)

1¢ 10 50 100 150 200 256 50 100 150 200 250
ulJJ‘"l I III“II |- 1 I 1

1717
1

Coal
Carbonate
Shale/Claystone

e Siltstone

Sand/Sandstone
Contamination

Y| VYolcanics

PE 1Y
ll'llfilil!

A A
AL A

= =

1 Tuff

Marl

Kaolin

Chert
Conglomerate

-4 SWC
<3 Core Chip or Core Plug

-

YEOLAB NOR a L — Yeochomical Loborabories of Mrway




Enclosure: 3

Saturated Hydrocarbon Ratios for Well NOCS 2/1—3

Client: VARIOUS

Lithology (%) CPI Pr/nC17 Pr/Ph Pr4+-Ph/nC17+nC18
‘il.O 1I.5 2].0 2{5 (::.5 ‘II.O 1I.5- 2|.0 C:.S 1'.0 1'.5 | 2'.0 C:.S 1:'0 1|..5 2'.0
% ¥ +F %
S R
4300 EEEE==EEEEHEN
Coal - SWC
=T Carbonate < Core Chip or Core Plug
§.§._-::§;§ Shale/Claystone
Sononol Siltstone

Contamination
Yolcanics
Tuff

Marl

Kaolin

Chert

=¥ F1 Conglomerate

P .*.*J Sand/Sandstone

GEOLAB NOR K — Goochumical Laboratorien of Soraway




(sedipw) H1d3d

- 3950

2800~

Enclosure: 4

Client: VARIOUS

Thermal Maturity Data for Well NOCS 2/1-3

800

Lithology (%)

VRoZ% (ave)

-

Fluorescence

2.0

3456789 440
1 FUNTIT WO ST S S T

Tmax

SCI

850

900

950 -

1000 -

TR T T T e TR T

1050 -

1100

1150

1200

1250 ¢

1500

1350

1400

. — - —

e e e (e e it e i ot i B i et ot

e e e e e e e e e e e e

g i U

2400 -

2450

2500

2550

2600 -f=

2650

2750 -

2850

2900 ===

2950

3000

3050 ~

3100

3150

3200
3250

3300 +

|

3350
3400 -

3450 ~

3500 -

3550

3600

3650
3700 -
3750
3800
3850 -

3900+

4000 —
4050
4100
4150 +

4200 -

4250 -F

|

T

oo

4300

Coal
Carbonate

=| Shale/Claystone
+| Silistone

Sand/Sandstone
Contamination
Volcanics

Tuff

[-n2.%] Conglomerate

-4 SWC
<3 Core Chip or Core Plug

@ VRo%(ave) — centre of circle
Number of Readings — n
Standard Deviation — line

: Green

: Green/Yellow

: Yellow

: Yellow/Orange

: Light Orange

: Moderate Orange
: Dark Orange

. Orange/Red

: Red

GEOLAR NOR o & — Geochomical Laboralorion of Mraay




(sedjowl) Hidaa

Enclosure: 5 " Client: VARIOUS

Summary Log for Well NOCS 2/1-3

LHhO[Ogy (%) Form.  Source Potential ., = Maturity Shows Drill Comments
, Tops = 2 Data
T ¢ @ e
o o E $2 2 _3% o% %8
9 o < poor fair good rich E 33 3 G& 88 &=
3600 PR VNI T R S Y T R T | . . " s "
VALHALL: NO OR POOR POTENTIAL FOR
Valhall GAS.
Fm.
o) WANDAL: RICH POTEWTIAL FOR OIL.
ULA I: SANDSTONE Fa.
Ula 1
Farsung, FARSUND/HAUGESUKD: POOR POTENTIAL
FOR GAS.
Ula I} ULA IT: SARDSTONE Fm.
Bryne :
Skagerraly
{Gassua BRYNE/SKAGERRAK/GASSUM: POOR
POTENTIAL FOR GAS.
i

Zechsbei:l

T Coal . - SWC
<3 Coare Chip or Core Plug

Carbonate
Shale/Claystone
| Siltstone
Sand/Sandstione.
AN Contamination
Y| Volcanics

i Tuff
1 Marl
i Kaolin
Chert

FE] Conglomerate | YEOLAB NOR a £ — Shochomical Luboratorian of Morway




