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Well no. 30/6-~5 NOCS

INTRODUCTION

Thigs well is from the Norwegian sector, to the esast of the
Oseberg field. The total drilled cdepth was 3550 m, Samples
were collected between 1885 m and 3547 m from the Norwegian
Petroleum Directorate in Stavanger. A total of 106 samples
was collected, washed and described. The analysed section of
the well is from 2428 - 3547 m, with a sampling interval of
3 m in the Jurassic {(although only selected intervals were
analysed). A careful selection of suitable samples was made
for screening analysis (i.e. TOC and Rock-Eval analysis).
Sixty-eight samples were selected for this analysis, and,
from the data obtained, the samples for follow-up analysis

were chosen., These are:

Thermal extraction - pyrolysis -

gas chromatography ‘ 53 samples*
Extraction, MPLC fractionation,

saturated and aromatic hydrocarbon

gas chromatography 12 samples
Vitrinite reflectance microscopy 19 samples
Visual kerogen analysis 14 samples

* Includes 12 composite samples for EOM analyéis, which were
solvent extracted, rather than thermal extracted, before -

pyrolysis—gas chromatography was performed.

Tables, listing in detail which samples were analysed and

the results, are given in the appendix.

Figure 1 shows the general litho-variations and some of the
screening data for this well and the location of samples for
which follow-up analysis was done. Included in this figure
are some of the problems encountered, which have affected
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the choice of samples for analysis.
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LITHOLOGY AND TOTAL ORGANIC CARBON CONTENT

Tertiary { - 2203 m)

The samples in this interval consist mainly of grey-red and
brown-grey claystones and dark vyellow-brown and dusky
vellow-brown dolomites and grey limestones down to 1933 m.
Below 1933 m green-grey tuffs and green-grey and light
olive-grey to medium grey to dark grey claystones dominate
the samples. There are also smaller amounts of grey-red to
red-brown claystones and grey limestones in the interval
below 1933 nm.

Cretaceous (2203 - 2452 m)

Samples consist of white to yellow-grey limestones
(particularly above 2300 m} and claystones of various
colours, including green-grey and olive-~grey to medium grey
and light brown-grey to brown-grey. In addition there are
minor amounts of brown-grey and dark green-grey dolomitic
limestones. Only two samples of the <claystones were
analysed. These were mostly olive~grey and have
approximately 0.5 % TOC which indicates a fair source rock
at best.

Jurassic (2452 - 3472 m)

Viking Group (2452 - 2841 m)

Draupne Formation (2452 - 2593 m)

The samples in this interval consist mostly of brown-black
claystones and include some olive-black claystones below

“BF NORWAY 5
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2512 m. The claystones are silty below 2470 m and are
classified as siltstones below 2533 m. There are smaller
amounts of olive-grey, medium grey to medium dark grey and
brown-grey claystones and traces of white limestones (which
may be cavings). The TOC content o©of the brown-black and
olive-black claystones/siltstones varies from 4.7 % to 7.7 %
(rich)., There is no obvioug difference between the TOC of
the claystones and the siltstones. The light coloured

claystones have less than 0.5 % TOC (poor).

Heather Formation (2593 - 2841 m)

The samples consist mainly of a mixture of siltstones and
olive-grey to medium grey claystones, with minor amounts of
light grey to brown-grey limestones. Both major lithologies
have been faken to be representative of the interval, The
siltstones between 2593 m and 2701 m are brown-black similar
to the Draupne Fm. siltstones. They have from 3.5 % to 5.1 %
TOC (rich}). The claystones have less than 0.7% TOC (fair).
Below 2701 m the siltstones are sandy and generally lighter
in colour, from vyellow-grey to brown-grey, and have TOC
values from 0.8 % to 1.5 % (fair to good). Light grey to
olive-~black and brown-black <claystones in sanmples from
2722 m and 2764 m, have good (1.3 %) and rich (4.2 %)} TOC
values, respectively. The brown-black claystone from 2764 m
may be caved from the Draupne Fm. seguence. The samples from
the interval towards the base of the formation (2820 -
2841 m) consist mainly of coal additive and the actual -
sequence is considered to be mainly sandstones. Brown-grey
claystones present 1in samples below 2785 m have poor TOC
values (i.e.< 0.5 % TOC).

Brent Group (2841 - 2895 m)

Apart from a narrow interval between 2855 m and 2870 m, the
seguence was cored. Based on log data the cored intervals
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consist mainly of sandstones. Cuttings samples are
considered to be mostly unrepresentative of the sequence. In
the interval which was not cored, the dominant lithologies
are white sandstones and grey-black to brown-black
claystones {no TOC data). There is also some coal, which is
considered to be mainly indigenous, although coal additive

was reported higher up the interval.

punlin Group (2895 -~ 3223 m})

Drake Formation (28%5 - 3071 m)

The formation was cored down to 2950 m. Log data indicates
that the cored section consists mostly of sandstones., Below
2950 m samples still contain a large amount of caved
sandstone. The dominant in-situ lithology between 2950 m and
3000 m is Dbrown-grey to brown-black siltstone, which is
carbonaceocus and micaceous. The siltstones have good TOC
values from 1.3 % to 1.8 %. Between 3000 m and 3020 m the
dominant lithology 1is vyellow-grey to 1ight brown-grey
sandstones, with less than 0.3 % TOC. The rest of the Drake
Fm. (3020 -~ 3071 m) consists mainly of brown-grey to
brown-black claystones with good TOC wvalues, which vary only
slightly from 1.85 % to 1.9 % in the three analysed samples.
There may also be thin interbedded siltstones in this
interval, with similar TOC values to the interval above
3000 m.

Cook Formation (3071 ~ 3120 m approximately)

The sequence consists mainly of sandstones and minor
interbedded siltstones or claystones according to leog data.
The dominant litholeogies in the samples are silty
yellow-grey and brown-grey sandstones and brown-grey to
brown-~black siltstones, which may be partly indigenous and

; COF NORWAY 1S



partly caved. One analysed sandstone has a TOC value of
less than 0.3 %.

Amundsen/Burton Formation (3120 - 3223 m)

The seguence consists mainly of sandstones with some
interbedded claystones and siltstones, according to log
data. The sandstones and siltsteones in the analysed samples
are similar to those in the Cook Fm., and the claystones are
similar to those in the Drake Fm. below 3020 m. The TOC of
the brown-grey to brown-black claystones varies from 0.8 %
to 2.4 % {(fair to rich) and the siltstones from 1 % to 1.7 %
{good). ‘

Statfjord Formation (3223 - 3472 m)

According to log data, this seguence consists mostly of
sandstones. The dominant lithology in the samples is white
to light grey coarse-grained sandstones, with 0.3 % to 1 %
TOC, depending on the amount of carbonaceous material
present in the sandstones. There are minor amounts of
brown-grey to brown-black siltstones and claystones and
grey-black claystones, which may be partly indigenous, at
least for samples above 3425 m, which marks the top of the
red-bed seguence. Below 3425 dusky brown and green-grey
claystones are dominant. Above 3425 m claystones apparently
have a considerable variation in ™T0C, from 1.2 % to 6.6 %, ~
suggesting that they are good-rich source rocks. Coals are

also present, presumably as thin beds and laminae.

Triassic {3472 m - TD (3550 m))

Samples consist mainly of sandstones and dusky brown and
green—grey claystones, as is also indicated by the cespesite.
log®. The claystones have less than 0.7 % TOC and the high
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values may be due to the presence of coal fragments caved

from the Statfjord Fm..



ROCK~EVAL ANALYSIS

1. Kerogen Type and Richness
{Hydrogen Index, Oxygen Index and Petroleum Potential)

Tertiary f - 2203 m)

No analysis was performed.

Cretaceous (2203 - 2452 m)

Only two claystone samples, from near the base of the
Cretaceous interval, were analysed. Although they are
slightly different in colour they have very similar
Rock-~Eval data. The petroleum potential of both samples 1is
0.3 and hydrogen indices are 43 and 47, which indicates type
IV kerogen. The claystones have a very poor source rock

potential for gas.

Jurassic (2452 - 3472 m)

Viking Group (2452 - 2841 m)

Draupne Formation (2452 - 2593 m)

Although the dominant brown-black claystones become silty
and grade to siltstones (below 2533 m), the petroleum
potentials are rich throughout the interval. They range from
23 -~ 47 {mostly 25 - 35) and the hydrogen indices vary from
432 -~ 588. The kerogen is type II throughout the interval
and has a rich gourge;réck-potential for oil and gas.



Heather Formation (2593 - 2841 m)

There are two source rock intervals in this seguence. Above
2701 m there are brown-grey to brown-black claystones and
siltstones, similar to those in the lower part of the
Drauprnie Fm.. The petroleum potential of these varies from 12
to 22 and tne hydrogen indices from 210 - 420, Although it
is probable that some caving £from the Draupne ¥Fm. has
occurred, the data are probably reasonably representative
and indicate that the siltstones have type II/III kerogen,
with a good-rich potential for condensate and gas. Below
2701 m siltstones are lighter coloured, mostly brown-grey
and have petroleum potentials from 1 - 5 and hydrogen
indices from 122 - 307. The brown-grey siltstones in the
interval from 2701l m to 2800 m have a fair potential as
source rocks for gas and condensate. Interbedded with the
good source rocks are olive-grey, light to medium grey and
brown-grey claystones, which have poor source rock potential
(i.e. type IV kerogen and petroleum potentials less than 1).
The relative proportion of fair to poor source rock is

difficult to assess.

In addition there are olive-black and  brown-black
claystones, probably as thin interbeds in the mainly
siltstone interval below 2700 m, which have a good to rich
potential for gas and condensate (petroleum potentials of
two analysed samples, from 2722 and 2764 m, are 3 and 17 and
hydrogen indices 187 and 389, respectively). Below 2800 m
the sequence consists mostly of sandstones.

Brent Group (2841 - 2895 m)

The seguence consists mainly of sandstones, with thin
claystones and coal beds. Only coals were analysed, and with
petroleum potentials of 117 and 140 and hydrogen indices of
265 and 246 (type II/III kerogen), they clearly have a very
rich potential for gas and probably condensate.
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Dunlin Group (2895 - 3223 m)

Drake Formation (2895 - 3071 m)

There are two main source rock intervals in this sequence,
which are from 2950 - 3000 m and 3020 -~ 3071 m,
approximately. Sandstones make up the bulk o0f the rest of
the seguence (i.e., above 2850 m and between 3000 m and 3020
m). Between 2950 - 3000 m the main lithology is brown-grey
to brown-black siltstones, which are unlikely to be affected
by cavings from the Viking Group, since the well was cased
just above 2800 m. These siltstones have petroleum
potentials from 2 -~ 3 and hydrogen indices of 146 - 169,
which indicates that they have a fair gas potential. Below
3020 m the main lithology is brown-grey to brown-black
claystones with petroleum potentials from 8 -~ 9 and hydrogen
indices of 400 - 416, which indicates a good potential for
oil and gas.

Cook Formation (3071 - 3120 m)

Only one sandstone sample was analysed in this seguence. It
probably contains some residual migrated hydrocarbons (see
later discussion).

Amundsen/Burton Formations (3120 - 3223 m)

The seguence consist mainly of sandstones, the minor
claystones and siltstones have petroleum potentials from 2 -~
6 and hydrogen indices from 139 - 269, which indicates that
they have a poor to fair potential for gas and some
condensate,
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Statfjord Formation (3223 - 3472 m)

The sequeﬁce consists mainly of sandstones. There are minor
amounts of brown-grey to brown-black claystones which could
include material caved from higher formations. The petroleum
potentials of three analysed samples are 5,6 and 18. The
high value may be due to the presence of coal laminae in the
claystone. The hydrogen indices falil in the range from 200 -
300 and indicate the presence of type II/III kerogen. Two
coals found in the samples from this sequence have very high
petroleum potentials (230, 277) and hydrogen indices greater
than 400, indicating the presence of type II kerogen. They
are, presumably, rich in liptinites. The minor <claystones
and coals in the sequence have a fair to very rich potential
for condensate and gas and probably some o0il. Below 3425 m
the dominant claystones are dusky-brown and green~grey with
virtually no source rock potential (petroleum potential less
than 0.5, and type IV kerogen).

Triassic (3472 - 3550 m, TD)

This sequence consists of sandstones, with no source rock
potential and dusky-brown and green-grey claystones, with
virtually no source rock potential. Traces of caved
brown-black and dark-grey claystone have raised the
petroleun potentialsg of the indigenous dusky-brdwn
claystones to greater than 1.

2. Generation and Migration
(Production Index Sl/sl+82 and Sl/TOC)

0il shows were recorded in the cored section of the Brent
Group sandstones. In the Dunlin Group interval the
sandstones have production indices from 0.2 - 0.4 (figure
2}, which may indicate the presence of migrated
hydrocarbons. The small amount of the 81 in these samples
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suggests only trace amounts are present. The claystones and
siltstones in the Jurassic have production indices ranging
from 0.05 to 0.15, suggesting that only minor hydrocarben
generation has occurred. The light coloured siltstones and
claystones in the Heather Fm. and in the Dunlin Group, have
the highest production indices (between 0.1 and 0.15), and
although 8y values are low, this may also indicate the
presence of migrated hydrocarbons. 1In the Statfjord Fm.,
below 3400 m, and in the Triassic, claystones and sandstones
have very high production indices ranging from 0.3 to 0.7.
The indigenous organic matter has not generated hydrocarbons
since it has wvirtually no hydrocarbon potential {the
claystones and sandstones in this interval are very poor in
oganic matter). Therefore, the hydrocarbons in this interval
are either migrated or derived from a contaminant.

3. Maturity (Tmax)

Tmax values range from 425 to 440 (figure 3} over the
Jurassic interval 2452 m - 3472 m. The Jurassic is immature
at the top and oil window mature at the bottom. Peak oil
generation for type II kerogens is probably not reached in
the Jurassic interval. Therefore, the mainly type III and
II/III kerogens in the minor claystones of the Statfjord
Fm., which have reached o0il window maturity, will not have
reached peak oil generation, However, early light

hydrocarbon géneration has probably occurred.
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EXTRACTION DATA
Viking Group (2452 - 2841 m )

Draupne Formation (2452 - 2593 m)

Five samples of brown-black claystone/siltstone were
extracted. EOM and extractable hydrocarbon contents of all
samples are high, ranging from 3629 ppm to 7840 ppm EOM and
from 1446 ppm to 3040 ppm extractable hydrocarbcns. EOM
contents of the samples above 2512 m are highest (7840 ppm
and 7045 ppm). This interval, 2452 - 2512 m, is where the
pyrolysis-gc and visual kerogen composition analysis,
indicates the most liptinite/algal-rich interval. The
claystones and the siltstones and silty claystones, below
2512 nm, can all be classified as rich source rocks, based on
EOM data. Values of EOM, normalised to TOC, also indicate a
good - rich source rock (72 - 100 mgs EOM/g TOC). The
amounts of extractable hydrocarbons, normalised to TOC, are
fairly low (13 - 81 mgs HC/g TOC). Most values suggest only
trace amounts of hydrocarbon have been generated from the
kerogen. The high percentage of extractable hydrocarbons,
particularly in the three silty samples from below 2712 m,
may be due to the presence of migrated hydrocarbons (42 % to
70 %). The maturity of the sequence is not thought to be
high enough for hydrocarbon percentages higher than 30 %.

Heather Formation (2593 - 2841 m)

Three samples were extracted. These were: two Dbrown-black
siltstone samples from 2641 m and 2701 m and a brown-grey
siltstone from 2785 m. The two darker siltstone samples have
EOM contents similar to Draupne claystones (3475 ppm and
7973 ppm) and hydrocarbon contents greater than 2000 ppm.
This data indicates that they are rich source rocks. The
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high percentage of hydrocarbons, 30 - 56 %, is probably due
to the presence of migrated hydrocarbons. The EOM and
extractable hydrocarbon content of the brown-grey siltstone
from 2785 m, indicates only a fair to good source rock

(1246 ppm EOM, 397 ppm HC).

Brent Group (2841 - 2895 m)

A coal from 2866 m was extracted. The very high amount of
EOM (34210 ppm) and extractable hydrocarbons {9605 ppm) is
typical for coals., The percentage of extractable
hydrocarbons in the EOM is gquite high for a coal (24 %) and
this may be due to the presence of migrated hydrocarbons.

bunlin Group {2895 - 3223 m)

Prake Formation (28%5 — 3071 m)

Two claystone/siltstones were analysed. The sample from
2986 m is from the upper argillaceous interval of the Drake
Fm., and consists of brown-grey to brown-black siltstone. The
other sample, from 3061 m, is &a brown-grey to brown-black
claystone from the lower argillaceous interval. They can
both be classified as good-rich source rocks based on EOM
content (2832 ppm, 3178 ppm). The hydrocarbon content of the
EOM is very high, 59 % and 84 %. The presence of migrated or
contam'nan%ﬁhydrocarbons is indicated since the seguence is
notz%géﬁéggthe cil window.

Cook Formation (3071 - 3120 m approx.)

No samples were analysed.
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Anundsen/Burton Formations (3120 ~ 3223 m)

One samplé of brown-grey to brown-black claystone £from
3205 m was extracted, it has very similar extract data to
the Drake claystones and conclusions are that migrated, or
coentaminant, hydrocarbons are present.

Statfjord Formation (3223 - 3472 m)

No samples were analysed from this formation.

Triassic (3472 ~ 3550 m, TD)

No samples were analysed from this sequence.

Saturated Hydrocarbons

Viking Group (2452 - 2593 m)

Draupne Formation (2452 -~ 2593 m)

The gas chromatograms of the five samples from this interval
suggest that the organic matter has not reached peak oil
generation. For example, pristane/ncl7 ratios are qguite high
{about 1 or slightly greater than 1) and there are abundant
steranes and triterpanes. There are distinct differences in
the hydrocarbon distributions of the top two samples (2470 m
and 2512 m} and the two samples below these (2533 m, 2557
m). This could be related indirectly to the increase in silt
below 2500 m. The n-alkane envelope of these four samples
ranges from ncy - to nCéD' with a maximum at nC15 or nCl6.
However, there is a prominent shoulder of high molecular
weight n-alkanes from nCyp to nCyg in the top two samples
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{figure 4), not seen in the lower two (figure 5). This
suggests a major difference in the organic input,
Pristane/ncl7 and phytane/ncls ratios are slightly higher in
the lower two samples, suggesting that there has also been a
larger input of n-alkanes from ncl7 to nCzO in the upper two
samples. This difference in input may be related to the
amount of algal material present in the samples (according
to pyrolysis—gas chromatograms, this is greatest in samples
above 2500 m). There 1is also a marked increase in the
prominence of the peak occurring between nC29 and nCy,
(measured relative to the isoprenoid pristane, not against
the n~alkanes% which is considered to be a triterpane. This X

may also mark a change of input.

X@There is a very slight even n-alkane preference between nCyq
"and nC25 and a very slight odd n-alkane preference between
nCye and nCygq. The pristane/phytane ratio is fairly constant
at about 1.5, which suggests that the depositional
environment was fairly constant during deposition of
sediﬁents,_in the interval from'which the four samples wefé”“fr
selected. This pristane/phytane value is quité high for
immature Draupne Fm. claystones, compared with cother areas
(e.g. 25/2-6 and East Shetland Basin wells). Low
pristane/phytane values (i.e. <1} and prominent even
n-alkane preference from nC19 to nCyq in the immature {(and
even mature) Draupne Fm. claystones in other areas, are
taken as indications that the claystones were deposited in a
highly anoxic environment. The depositional environment of
the Draupne Fm. in the area of 30/6-5, may have been less -
anoxic than in other areas. However, the presence of
abundant organic matter in the sediments indicates that
preservation conditions were as good as in other areas. It
may be that there 1is an abnormally high input of algal
material throughout the Draupne Fm. in the 30/6-5 area,
compared with other areas, and this may have affected the
relative amounts of pristane and phytane 1in a way which
cannot be explained at present, or as it is suggested from
extract data, that there are migrated hydrocarbons present.
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The lowest sample analysed from the Draupne Fm. is dominated
by the high molecular weight n-alkanes, seen in the top twe
samples ahd the maximum occurs at HCZO (figure 6). This
suggests that organic input was similar to the top two

samples.

Heather Formation {28593 - 2841 m)

The saturated hydrocarbon gas chromatogram of the sample of

brown-black ‘siltstone £from 2599 m, is very similar in

pattern to the two Draupne Fm. siltstones from 2533 m and
2557 m. Thisg indicates either a wvery similar input and

depositiconal environment, or that caved material from the

Draupne Fm. has been analysed. The brown-black siltstoeone

from 2701 m and the brown-grey siltstone from 2785 m, have a

similar hydrocarbon distribution (figure 7) to each octher,

which is quite different to the Draupne Fm. samples. The

n~alkane envelope is front-end biased and unimodal, like the

two Draupne Fm. siltstones from 2533 m and 2557 m. However,

the maximum is at ncCyq, with a slightly shorter range from
n014 to nC37. In addition the pristane/phytane ratico is much
higher in the Heather siltstones {~ 2.5}, suggesting a less

anoxic depositional environment than for the Draupne Fm..

The Heather samples show a slight, but distinct, odd
n-alkane preference between nsz and nCyq, which suggests

that the n-alkanes in this range are probably derived from
higher plant matter. The triterpane/sterane component,

between nCZS and nCBS' is much less prominent than in the’
Draupne Fm. samples, which suggests a lower algal/bacterial

input to the Heather Fm. sediments.

Brent Group {2841 - 2895 m)
The gas chromatogram of the coal from 2866 m (figqure 83},

shows an n-alkane envelope from nCl4 to nc35, with a maximum
at nC,p. There 1s a distinct odd n-alkane preference from

NORWAY A/S
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nC18 to nCBO’ The pristane/ncl7 ratio is greater than one,
and the pristane/phytane ratio is greater than 5. This ig
typical for a moderate mature coal in which most of the
organic matter 1is derived £rom higher plant matter,

deposited in swamp conditions.
punlin Group (2895 - 3223 m)

Drake Formation (2895 -~ 3071 m)

The n-alkane pattern of the two analysed samples is similar
to the lower Heather siltstones. However, there are
differences, particularly in the amount of isoprenocids and
in the relative amounts of n-alkanes of chain length, less
than and greater than nCyq- Normal alkanes between nCy, and
nC20 are much more prominent in the Drake samples (this can
be seen from the low pristane/nC17 values {<1)),
particularly of the deeper sample, from 3061 m (figure 9}.
This hydrocarbon pattern is representative of highly mature,
marine source rock. The sequence 1is early mature - o©oil
window mature, but it is considered that the hydrocarbon
pattern is representative of an even more mature source
rock than this sequence. It is, therefore, probable that the
hydrocarbons are partly migrated and partly indigenous,
Although the mud log gives no indication, it 1s also
possible that the cutting could be contaminated with diesel,

which is often used in the drilling mud.

Cook Formation (3071 - 3120 m approx.)

No samples were analysed from this formation.
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Amundsen/Burton Formations (3120 - 3223 m)

One sample of brown-grey to brown-black claystone from 3205
m was analysed. The n-alkane envelope is bimodal with maxima
at nCl7 and nc, . and a range from nC,, to nC37 (figure 10}.
The dominant n-alkanes are mainly those from nCZD to nCBG
and with the slight, but distinct, odd n-alkane preference
from nC,, to nC34, suggest a major input of higher plant
material. The bimodal distribution and low pristane/nc17 and
ratio (<0.5) suggest that some of the lower molecular weight
n-alkanes (i.e. less than nc20) have been generated from the
kerogen, although the presence of migrated hydrocarbons
cannot be ruled out.

Statfjord Formation (3223 -3472 m)
No samples were large enough for analysis. Therefore,

interpretation of extractable hydrocarbons is based on the

thermal extraction gas chromatograms.

Triassic (3472 - 3550 m, TD)

No samples were analysed from this seguence.

Aromatic Hydrocarbons

Viking Group (2452 -2841 m)

Draupne Formation (2452 -~ 2593 m)

Several features of the aromatic hydrocarbon distributions
support the view that the Draupne Fm. claystones/siltstones
are of low maturity. These include the prominent hump of
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high molecular weight hydrocarbons (aromatic steranes and
triterpanes and polycyclic aromatics) and the low aromatic
ratios. Pérticularly important are the aromatic sulphur
ratios 4/1MDBT and 3+2/1MDBT. The other common aromatic
ratios, e.g. MNR, DMNR and MPIZ are also low, but not the
MPI1, which is affected by the large coeluting 1 -
methyldibenzothiophene, and, therefore, cannot be considered

to be accurate.

There is a marked difference between the top two samples
{(figure 11) and the other three samples (figure 12). The
unresolved hump is larger in the top two samples than in the
other three. Alkyl naphthalenes are much more prominent in
the lower three samples, as 1is an unidentified compound
{peak marked with an asterisk in figure 12}. There are also
less of the sulphur aromatics, relative to non-sulphur
aromatics {e.g. dibenzothiophene to phenanthrene), in the
top two samples. It is considered that these differences may
be due to a greater algal input in the upper two samples, as
was suggested by the differences in the saturated

hydrocarbon gas chromatograms.

Heather Formation (2593 - 2841 m)

The aromatic hydrocarbon gas chromatogram of the top
siltstone sample, from this formation, resembles those of
the samples from the lower part of the Draupne Fm. The other
two samples are similar in aromatic hydrocarbon distribution -
to each other, but unlike the top sample. In these samples
the unresclved hump is much smaller and a few peaks dominate
the samples (figure 13). The dominant compounds in the
chromatograms are phenanthrene, the methylphenanthrenes and
an unidentified compound, which 1is also present in the
Draupne sanmples. Sulphur aromatics are also less prominent.
These observations indicate a less anoxic depositional
environment and a greater higher plant matter input in the
Heather Fm. than in the Draupne Fm.
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Brent Group (2841 - 2895 m)

The aromatic hyérocarbon gas chromatogram {figure 14) of the
Brent cocal which was analysed, shows a number of peaks which
have not been identified (marked by an asterisk in figure
14y, This is in addition to the alkyl naphthalenes,
phenanthrenes and polycyclic aromatics. The relatively small
amounts of alkyl naphthalenes suggest that the coal is
immature to moderate mature. The MPI1 value suggests a
ﬁaturity equivalent to a vitrinite reflectance of 0.5%. The
unidentified compounds may be higher plant markers.

bunlin Group (2885 - 3223 m)

Drake Formation (2895 - 3071 m)

The gas chromatograms of the two siltstone/claystones, which
were analysed in this interval, are untypical for type
II/IITI or II kerogens, which are early mature. The dominant
aromatics should be alkyl naphthalenes. However,
phenanthrene and alkyl phenanthrenes are the dominant
compounds (figure 15). Aromatic ratios, such as MPI1,
suggest a much higher maturity than for the c¢oal in the
Brent Group. It is probible that the aromatics in these
samples consist, at least in part, of residual migrated
hydrocarbons, since alkyl naphthalenes would be expected in
"fresh" migrated hydrocarbons.

Cook Formation (3071 - 3120 m)

No samples were analysed from this formation.
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Amundsen/Burton Formations (3120 - 3223 m)

One sample of <claystone from 3205 m was analysed, it
resembles very closely the Drake Fm. claystones, in aromatic
hydrocarbon distribution and the same conclusions have been
made for this sample as for the Drake Fm, sémples.

Statfjord Formation (3223 - 3472 m)

No samples were analysed from this formation.

Triassic (3472 - 3550 m, TD)

No samples were analysed from this seguence.
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Viking Group (2452 -~ 2841 m)

Draupne Formation (2452 - 2593 m)

Ten samples, both claystcones and siltstones, were analysed.
The thermal extraction gas chromatograms of the claystones
above 2512 m have distinct differences to the siltstones
below 2512 m. The chromatograms of the samples above 2512 m
are dominated by low molecular weight hydrocarbons from nC5
to nCZO and, particularly, from nC5 to nclo {figure 16). The
dominant n-alkanes are from nc, 4 to nCyy. The hydrocarbons
before nclo presumably consist mainly of aromatic and
saturated branched and cyclic hydrocarbons. Naphthalene and
the alkyl naphthalenes are also prominent components of the

gas chromatograms.

In the samples below 2512 m, there 1is generally less
material between nCg and nCyq and the dominant hydrocarbon
distribution is from nClO to nC25 (figure 17}. The alkyl
naphthalenes are very prominent, as are the n-alkanes from
nC15 to nC,,. The dominant n-alkanes are nC17 and nc19' The
lack of C20+ alkanes in the samples above 2512 m, compared
with those below this depth, appears to contradict the
saturated hydrocarbon gas chromatograms, which show that
Co04 hydrocarbons are meore prominent in samples above 2512 m-
than below. The apparent contradiction can be explained by
differences in the nature of organic matter, making up the
type Il kerogen, in the formation. The top interval 1is
considered to be more algal-rich than the deeper interval,
and it may be that the nCe to nC,; component is much more
abundant because of this. At  higher maturities the
algal-rich section (which 1is only immature to moderate
mature in this well) will generate more Cso4 hydrocarbons.
The n-alkanes of the deeper interval are presumably derived
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from a more mixed a&algal/bacterial and 1lipid-rich higher
plant material which will have more nczo+ alkanes (i.e. from

wax on cuticles etc.) at low maturities.

Heather Formation (2593 - 2841 m)

Twelve samples were analysed and, apart from the sample from
2599 m near the top of the formation, the hydrocarbon
distribution has a narrow range from nC5 to nCyg in which
the alkyl naphthalenes and phenanthrenes are dominant. The
distribution is typical for kerogens with a large land plant
input. A typical example is shown in figure 18. The sample
from 2599 m is similar to the lower Draupne Fm. samples and
may include some caved material from that section.

Brent Group {2841 - 2895 m)

Two coal samples were analysed. The thermal extract gas
chromatograms are typical for immature to moderate mature
coals, i.e. derived mainly from land plant debris.
Aromatics, including the diaromatics (N, MN, DMN) are very
prominent components, whereas saturated hydrocarbons, such
as the n-alkanes, with similar retention times to these

aromatics, are relatively minor components.

Dublin Group (2895 - 3223 m)

Drake Formation {2895 - 3071 m)

Five samples were analysed: two siltstones from the upper
argillaceous member (2900 - 2950 m) and three claystones
from the lower argillaceocus member (3020 -~ 3071 m). The
chromatograms of samples from the two members are
significantly different. The chromatograms of the siltstones
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(figure 189) are dominated by low molecular weight
hydrocarbons, mainly in the range from nCg to nCy, and a
large unresolved hump, in the range from nC;g to nCyy,
(approx). The dominant hydrocarbons in the nCe to nC,, range
are the n-alkanes, from nCyq to nC17 and the alkyl
naphthalenes., This is fairly typical for type III kerogens,
which can source mainly gas and condensate. The large
unresolved hump probably represents residual migrated

hydrocarbons.

The claystones in the lower member are dominated by
n-alkanes from ncl2 to nczq, with a maximum at nCyg or nCyq
{figure 20). This n-alkane dominated pattern is typical of
mature source rocks and diesel contaminated cuttings. It is
considered that the Drake Fm. claystones have not reached
the maturity level necessary to produce the pattern seen in
the samples. Hence, either migrated or contaminant

hydrocarbons are present in samples of this seguence.

Cook Formation (3071 - 3120 m, approx.)}

No samples from this formation were analysed.

Amundsen/Burton Formations (3120 - 3223 m)

Six samples were analysed. Two chromatographic patterns are
recognisable. One consists of low molecular weight.
hydrocarbons in the range from nCg to nCy g and mostly from
nCg to nCy,. The other consists mostly of nCiq to nCyy,
alkanes, which appears to be superimposed on the first
chromatographic pattern. The nCyg to nCy, alkanes are
probably from a migrated or contaminant source. The  low
molecular weight hydrocarbong, from nCS to nClS, are
probably derived from the indigenous organic matter in the
samples. This range of hydrocarbons indicates that the
siltstone/claystones in the sequence are probably only
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gas/condensate source rocks since the seguence is considered
to be early-cil window mature and oil ©prone source rocks
have genefally produced sone C15+ hydrocarbons at this

maturity level.

Statfjord Formation (3223 -~ 3472 m)

Five samples were analysed; two coals and three claystones.
The chromatograms of the coals are fairly typical of early
mature coal samples and are dominated by aromatic
hydrocarbons, particularly the alkyl naphthalenes and
phenanthrenes (figure 21). The chromatograms of the
claystones are similar to the coals, in that aromatics are
very prominent and this may be due to the presence of coaly
laminae in the claystones. Unlike the coals, twe claystones
also have a distinct n-zlkane from nCl2 to nCzB {Eigure 22).
This suggests that the claystone have some liquid
hydrocarbon potential. The deepest claystone sample has a
chromatogram which is dominated by n-alkanes in a narrow
range from =nC,; to nC,,. It is considered that this
represents a contaminant on the cutting which is probably

diesel.

Triassic (3472 - 3550 m, TD)

One claystone sample from 3493 m Qas analysed., It contains
only trace amounts of hydrocarbons, which consist of low-
molecular weight hydrocarbons (<nC12). The distribution is
typical of a poor gas prone claystone.
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PYROLYSIS -~ GAS CHROMATOGRAPHY
viking Group (2452 - 2841 m)

Draupne Formation (2452 - 2593 m)

Fifteen samples from this interval were pyrolysed. Ten were
thermally extracted before pyrolysis, the other five were
composite samples, which were solvent extracted before
pyrolysis was performed. The pyrograms are all very similar.
The pyrograms are typical of alginite-rich marine kerogens.
The main features are: a very pronounced unresolved hump
from q%vto nc3o, a prominent alkene/alkané homology over the B
same alkane range and the alkene/alkane homology from nCy 4
to nC20 is particularly prominent. The alkene/alkane
homology is most pronounced in the samples above 2500 m

{figure 23).

Heather Formation (2593 -~ 2841 m)

Fifteen samples, twelve thermally extracted samples and
three solvent extracted, composite, samples were pyrolysed,
Apart from the top sample from 2599 m, which has a pyrogram
pattern very similar to the Draupne Fm. pyrograms and
probably consists mainly of caved Draupne sgsiltstone, the
rest of the pyrograms can be divided into two groups: those
from samples above 2700 m and those from below 2700 m.

The sequence above 2700 m consists mainly of brown-black
siltstones and claystones with type II/III kerogen (based on
Rock-Eval data). Although the pyrograms are very similar to
those from the Draupne Fm., there are slight, but
significant, differences. The main differences are that the
unresolved hump and alkene/alkane homology between nC10 and
nCy, are less prominent than for the Draupne Fm. samples
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(figure 24). 1In addition aromatics such as_ xylene and
methylnaphthalenes, are slightly more prominent. The main
conclusions from this are that the Heather samples, above
2700 m, are less liptinite rich and, therefore, have a lower

liquid hydrocarbon potential.

The sequence below 2700 m consists mainly of brown-grey
siltstones with a few brown-black or olive-black claystones.
Samples of each type were pyrolysed. The pyrograms of the
brown-grey siltstones are dominated by low molecular weight
material, i.e. less than nCyg and the alkene/alkane homology
dominates from nC8 to nczo (figure 25}. There is only a
slight unresoclved hump between <y and nCyq and aromatics
such as xylenes and the methylnaphthalenes are relatively
minor compounds. The main input to these siltstones is
probably cuticular land plant debris. They have mainly gas
and some condensate potential. The one sample of light grey
to olive~black claystone has a very similar pyrogram to the
brown-grey siltstones and, presumably, has similar organic
matter. The brown-black claystone sample which was analysed
has a pyrogram very similar to the samples above 2700 m and
the same conclusions made for those samples can be applied

to this sample.

Brent Group {2841 - 2895 m)

Two coal samples were analysed from this sequence., The
pyrogram of the sample from 2857 m has a more prominent
alkene/alkane homology than the coal from 2866 mn. This
difference is particularly evident in the higher molecular
weight range, i.e, from ncl5 to nc28' This indicates that
the upper sample has a larger amount of algal/cuticular
material than the lower sample. Other prominent components
in both pyrograms include aromatics, such as xylenes, a
prominent high molecular weight wunresolved hump and an
abundance of other compounds, such as cresols and alkyl
phenols, in the n-alkane range from nCqy to nCy,. This type
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of kerogen has potential for gas and condensate and possibly
minor amounts of waxy o0il at higher maturities.

The composite sample of coals from 2854 -~ 2866 m has a gquite
different pyrogram to the two coals discussed above,
although it covers the same interval. The pyrogram 1is
dominated by the alkene/alkane homology from C, to nCqy,
aromatics are relatively minor «components and there is a
prominent unresolved hump. The alkene/alkane pattern is
typical of alginites such as Botryococcus and suggests that
the coals are rich in this type of algal body. Considerably
more cuttings have to be picked for the composite sample
than for the thermally extracted samples and this suggests
that the alginite pyrogram pattern is more representative of
the coals. This type of organic matter has a very rich oil
potential at higher maturities than found in this well.

bunlin Group {2895 - 3223 m)

Drake Formation (2885 - 3071 m)

Seven samples were analysed in this interval, two of which
are composite, solvent extracted samples. The pyrograms of
the brown-grey siltstones, from 2950 - 3000 m and the
brown-grey to brown-black c¢laystones, from 3020 - 3071 m,
are all fairly similar, and the pyrograms of the two
composite samples, shown in figures 26 and 27, can be used.
to illustrate the main differences., The alkenesalkane
homology is over a slightly greater range (Cl to Crg
compared with C, to nCyy) and the unresolved hump is much
more prominent in the «claystone. Aromatics, such as xylene
and methylnaphthalenes are also more abundant in the
claystene. The main organic matter in the siltstone is
probably the more resistant higher plant debris such as
cuticles, spores etc. and has mainly gas and minor
condensate potential. The claystones have potential as
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source rocks for gas, condensate and probably light oil and
the source of organic matter includes some algal and
bacterial organic matter, as well as higher plant debris.

Cook Formation (3071 - 3120 m)

No samples were analysed from this formation.

Amundsen/Burton Formations (3120 - 3223 m)

Seven samples were analysed, one of which was a composite,
solvent extracted sample. They consist of brown-grey to
brown-black siltstones and claystones. The siltstones tend
to have a slighter shorter alkene/alkane homology, smaller
unresolved hump and, relatively, less aromatics than the

claystones.

Apart from the very prominent n-alkanes, in the range nCZU
to nCy, and being slightly richer in aromatics, the
claystones are similar to the Drake Fm. claystones and have
a similar, but poorer, organic input and source potential.
The siltstones resemble the Drake Fm. siltstones and, again,
have similar source rock potential to the Drake siltstones.

The abundant n-alkanes from nczo to nC3O in the claystones,
(figure 28) may be due to the presence of migrated
hydrocarbons.

Statfjord Formation (3223 - 3472 m)

Five samples were analysed, two coals and three brown-black
claystones. Both <coals appear to be dominated by polar
compounds {e.g. figure 29}. Thigs 1is typical of wvitrinitic
coal: However, the Rock-Eval data classify the coals as type
II, i.e. 1liptinite-rich. The contradiction cannot be
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explained, but it is suspected that coaly additive has been
analysed by pyrolysis-gc.

The top claystone sample resembles those from the
Amundsen/Burton Fm. and probably represents caved material
from that formation. The other two claystbnes are nmuch
richer in aromatic and polar compounds and are typical of
claystones deposited in the same environments and with
similar organic input, to many coals. They do not have a
proeminent high molecular weight alkene/alkane component,
hence the claystones have mainly gas potential and perhaps,

minor condensate potential.

Triassic (3472 - 3550 m, TD)

One dusky brown, green-grey claystone was pyrolysed. The
pyrogram shows traces of light hydrocarbons, which indicates
that the claystones in this seguence have only poor gas

potential.
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VITRINITE REFLECTANCE

The vitrinite reflectance, versus depth, plot is shown in
figure 30. Twenty samples were analysed f£rom the interval
1900 m to 3550 m.

Four samples were analysed from the Palaeocene section of
the well, All are low in organic matter and contain only a
trace of vitrinite. Reflectance wvalues are based on only a
small number of readings but, generally, have values of 0.44
% to 0.46 %, increasing slightly with depth. A trace of
yellow/orange spores are present in most of the samples.

Two samples were analysed from the Cretaceous {2317 m and
2413 m). The samples are low in organic matter and contain
only a small amount of wvitrinite. Reflectance wvalues of
0.46% and 0.50% were recorded for the two samples,
respectively. In U.V. light traces of liptodetrinite and
spores are present and spore flucrescence colour changes
from yellow/orange to yellow/orange and light orange.

Two samples were analysed from the Draupne Formation. The
upper sample (2485 m} has a calcareous claystone lithology
and high bitumen stain and wisps/bands. The phytoclast
content is very low and dominantly inertinite. A reflectance
value of 0.46 % was obtained which agrees well with the
yvellow/orange and light orange spocre fluorencence colours.
The lower sample (2563 m) contains claystone and siltstone-
lithologies and has variable organic matter content and a
reflectance of 0.51 %. In U.v, light, moderate to high
amounts of liptodetrinite and bitumen are present,.

Three samples were analysed from the Heather Formation
{2599 m to 2845 m). The upper sample {2641 m) has a
claystone lithology and gives a reflectance of 0.53 %. The
sample from 2722 m has a siltstone lithology and a
reflectance value of 0.51 %. The lowermost sample (2797 m)
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is sandstone and again has a reflectance of 0.51 %. All the
samples have moderate to high amounts of bitumen staining
and wisps and a moderate amount of phytoclasts which are
relatively rich in vitrinite. In U.V. 1light, moderate to
high amounts of liptodetrinite and flucrescing bitumen are
present. A low amount of high orange spores are present in

all three samples.

The Brent sample (2857 m) has a carbargillite lithology with
a high proportion of moderate-sized vitrinite clasts. A
rather high reflectance value of 0.66% was obtained for this
sample, from 26 readings. In U.V, light, light orange to
moderate orange spores are present.

Three samples were analysed from the Dunlin Group (2953 m to
3229 m). The 1lithologies are mixed, containing claystone,
siltstone and sandstone and are moderately rich in organic
matter, with high proportions of vitrinite to inertinite.
The upper two samples (2986 m and 3061 m) have reflectance
values of 0.57% and 0.56% respectively, whereas the
lowermost sample (3139 m), which contains carbargillite
clasts, has a reflectance of 0.67%. In U.V. 1light, a
moderate to high amount of fluorescing organic matter is
present. This includes liptodetrinite, spores, bitumen and
occasionally cuticle. Spore fluorescense colours are light
orange to moderate orange and in the sample from 3061 m,
hydrocarbons pass into the immersion oil,

Four samples were analysed from the Statfjord Formation. all.
have mixed lithologies, but the wupper two (3241 m and
3325 m) contain coal clasts, along with sandstone and
claystone clasts. Reflectance values of €.69% and 0.63% were
obtained for the two samples respectively and medium orange
to dark orange spores are present in the upper sample. Both
samples released hydrocarbons into the immersion o0il, making
viewing difficult. The lower two Statfjord samples (3397 m
and 3463 m) have mixed claystone and sandstone lithologies,
the lowermost being partly oxidised. There is a low amount
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of bitumen staining and wisps and a low amount of
phytoclasts, but a good proportion of wvitrinite to
inertinite. Reflectance wvalues of 0.69%7 and 0.63% were
obtained for the two samples respectively and, in U.V.

light, moderate orange spores were detected.

The Hegre Group sample (3547 m) contains an oxidised coal
which had some un-oxidised areas. A reflectance value of
0.70% appears with the moderate to dark orange spore colours

ocbserved.

From the depth/reflectance plot (figure 30), a gentle
increase can be seen for the top half of the well, which
begins to steepen slightly below the Heather Formation. The
Brent coal at 2857 m, has an anomalously high reflectance,
which does not fit well with the overall gradient. This may
be, in part, due to oxidation when drying samples at the
well head.
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VISUAL KEROGEN COMPOSITION

Fourteen samples from well NOCS5 30(/6-5 were analysed in
transmitted light. The samples were claystones (6},
siltstones (6) and coal (2} and range from 2512 m (Draupne
Fm.) to 3373 m (Statfjord Fm.}.

Four of the samples were from the Draupne Formation {2512 m,
2533 m, 2545 m and 2581 m).These samples are brown—black or
olive-black claystones  and siltstones. The kerogen
composition is very uniform, with liptinite the dominant
component throughout (65 - 75 %)}. Vitrinite is secondary (15
~ 25 %) and inertinite is 10 % throughout. The liptinite
component is dominated by spore/pollen material and
amorphous material, with minor liptodetrinite. The vitrinite
component is mainly amorphous, with some detrital.
Semifusinite dominates the inertinite component, with some
fusinite and inertodetrinite recognisable in all samples.

Five samples from the Heather Formation were analysed (2617
m, 2665 m, 2677 m, 2734 m and 2764 m}. The uppermost four
samples are siltstones, the lowermost sample is & claystone.
The kerogen composition of the upper two samples and the
lowest sample from this interval are very similar to those
recorded for the Draupne Fm. samples (60 - 70 % liptinite,
20 - 25 % vitrinite, 10 - 15 % inertinite) and caving must
be suspected. The two remaining samples (both siltstones
from 2677 m and 2734 m) are somewhat different. Both are
dominated by vitrinite (40 % and 50 % respectively) but this
is mainly detrital. Liptinite is secondary in these samples
(30 %) and is dominating spore/pollen material with some
liptodetrinite. The remaining 20 - 30 %, which 1is in the

inertinite maceral group, is mainly semifusinite.

Two Dunlin Group samples were analysed {one from the Drake
Formation (3037 m) and one from the Amundsen/Burton Fms.
(3127 m))}. These samples are very different in kerogen
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composition. The Drake Fm. sample has the highest content of
liptinites recorded in the well (90 %, dominantly
spore/pollen material), with minor detrital inertinite and
vitrinite. The Amundsen/Burton Frs. sample has 50 %
vitrinite (mainly amorphous}, 30 % liptinite {mainly

spore/pollen with some detrital and amorphous) and 20 %

inertinite {mainly semifusinite).

The three Statfjord Fm. samples (coals from 3241 m and
3325 m, and a claystone from 3373 m}, are dominated by
vitrinite. The coals both contain 90 % vitrinite with 5 %
each of inertinite and liptinite. The <c¢laystone contains
70 % wvitrinite (mainly amorphous) and 15 % each of

inertinite (detrital) and liptinite (spore/pollen material).

2s can be seen from figure 31, the data are quite scattered.
The Statfjord Fm. samples would be classified as favourable
for gas generation., Two of the Heather Fm. siltstones

{2672 m and 2734 m) and the Amundsen/Burton Fms. claystone
could be classified as favourable for mixed to gas products.
The rest of the samples are favourable for generation of

mixed to oil products.
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CONCLUSIONS

Based on the various analyses undertaken on samples from

this well, the following preliminary conclusions were made:

1. Scurce Rock Potential

Viking Group (2452 - 2841 m)

Draupne Formation (2452 - 2593 m)

The interval consists mainly of brown-black <claystones
grading to siltstones below 2500 m. The TOC content of these
claystones varies from 4.7% to 7.7% and the average TOC 1is
5.7%. Petroleum potentials vary from 23 - 47 with an average
of 29. There is no apparent difference Dbetween the
siltstones and claystones, using screening data. Visual
kerogen composition is similar for samples above and below
2500 m and is uniformly rich in liptinites. Pyrolysis gas
chromatography indicates that the samples contain type II
kerogen throughout the sequence and the sequence above
2500 m is probably algal-rich. Hydrocarbon analysis shows
that the samples above 2500 m contain greater amounts of
light hydrocarbons {less than nClB) and heavy hydrocarbons
(greater than nCzO) than the samples below 2500 m. The whole.
interval has a rich potential as a source rock for oil and

gas.

Heather Formation (2593 - 2841 m)

The best source rock interval in this formation is from 2593
m to 2700 m. This interval consists mainly of brown-black
siltstones with 3.5% to 5.1 % 7TOC (average 4.5 %) and
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petroleum potentials from 12 - 22 (average 16). Kerogen 1is
type II/III and the pyrograms indicate that the siltstones
have oil ‘and gas potential, but will probably produce a
lighter oil. Below 2700 m, the siltstones which make up most
of the segquence are brown-grey in colour and have TOC
contents ranging from 0.8 % to 1.5 % and petroleum
potentials from 1-5. Kerogen 1is mainly type III and the
sequence has a fair potential for gas and some condensate

(based on the pyrogram pattérns).

Brent Group {2841 - 2895 m)

The segquence consists mainly of sandstones and some minor
coals and claystones., The coals appear to be liptinite-rich
({based on pyrogram patterns), in part, and have a rich
potential as source rocks for gas, condensate and some waxy

oil.

Dunlin Group (2895 - 3223 m)

Drake Formation (2895 — 3071 m)

There are two main claystone/siltstone sequences. These are
2950 - 3000 m and 3020 - 3071 m, approximately. The top
section consists mainly of brown-grey siltstones with 1.3%
to 1.8% TOC and petroleum potentials from 2-3. Pyrolysis
data indicates that they have type III kerogen, with gas and
minor condensate potential. The brown-grey to brown-black
claystones below 3020 m, have an average TOC content of
about 1.9% and petreoleum potential of 9. The kerogen is type
II based on Rock-Eval data. Pyrograms indicate some oil
potential. The claystones have a good potential for light
oil, condensate and gas.
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Cook Formation (3071 - 3120 m, approx.)

Consists mainly of sandstones, minor siltstones and
claystones which probably have similar characteristics to
the Drake samples but were not analysed, since the
claystones in this section were considered to be mostly

caved.

Amundsen/Burton Formations (3120 - 3223 m)

Consists mainly of sandstones, with some interbedded
siltstones and claystones. The TOC of the brown-grey to
brown-black claystones varies from 0.8 % to 2.4 % and
petroleum potentials vary from 2-6. Kerogen is mainly type
III. The pyrograms indicate that the claystones and
siltstones have liquid hydrocarbon potential. The
claystones/siltstones in this sequence have a fair gas and

cendensate potential.

Statfjord Formation (3223 -~ 3472 m)

Consists mainly of sandstones., Minor c¢oals and claystones

have mainly gas potential.
Triassic {3472 - 3550 m, TD)
Consists mainly of sandstones and barren dusky-brown and

green~grey claystones with no source rock potential.

2. Generation and Migration

0il shows were observed in Brent group sandstones. The

presence of migrated hydrocarbons 1is indicated for the
Dunlin and Heather siltstones and for claystones directly



~40- GeEoLABANNOR

GEOGHEMCAL LABCRATORIES OF HDRWAY ASS

above and below these sandstones and possibly for the
Draupne siltstones on the basis of Rock-Eval and gc data.
Diesel contamination may have affected the samples in the

Statf{jord Fm. and in the Triassic.

3. Maturitz

The maturity trend of the Jurassic interval in this well is
based on optical and chemical data, which is considered to
be good guality. It is considered that the Jurassic is
immature at the top of the Jurassic and early mature within
the Dunlin seguence. At the base of the Jurassic the
sequence is within the o0il window (i.e. 0.45 % to 0.7 %
Ro), but probably has not reached peak oil generation for

marine type II kerogens.



B Ny

ceEoLasBiNoR

Flgure 1. NOCS 30/6“5 (FIND) GEQCHEMICAL LABORATORIES OF KORWAY A/S
% TOC
Top Cretaceous at 2203
f T SN S SN A S 2
2400 TR
~
L
Lagiaied LOWER CRETACEQUS ®
o -
2457 smfuire ®
500 N
g Draupne Fm. Type 11
(v}
(8)
(4}
@
2593 VIKING GROUP .
(&)
o Ao —
3 . Type T or T/I
or l_i
[ ]
® Heather Fm. .
8 ‘\ Sitsts.
. o
© 5g Type 11 or T/T00
@ .. i {11
*
2841 Coals
8 R Core [
BRENT GRGUP
2895
Core
® e ]
Drake Fm. Fype I
® /
3060 DURLIN GROUP ,Q
@ Pu—
Type 11
O ! ST
.-—&"-E:. Cook Fm. 4@
- *Cist®Sitst — e
Burton/Amundsen 'é}' &, Cist Type Ml or 3i/W1
Cist™®®
Sist
L]
L3
[ g -
- & ?
Statfjord Fm.
-
L]
: T Red brn cists
3472
3500 TRIASSIC
3530
! EoM
® Py~GC

i Hot shale



Figure 2. Production Index vs Depth Figure 3. Tmax vs Depth
for Well no. 30/6-5 for Well no., 30/6-5,

- -
2500 | *% e 2500 A
oe Braupne Fnm.
%ﬂ
' Light coloured
D;ith ”slst. & clst, | Digth
trace of
Metres migrated hcs., Heather Fm. Metres
Brentr Gp Jurassic
® Interval
Clays e 5 Gy . .
3000 H ® Migrated hcs. 3000
®
0 e Dunlin Gp.
o R
o
Statf jord
% z Fm.
i 1
1es:tai;g;? Immature to Kavly 0il -z
: Mod. mature Hatute Window
3500 T ¥ : zTRIASSEC T > 3500 T ! '
0.1 0.2 0.3 0.4 0.5 420 430 440 450 460
. ] ¢ Coal v o]
Froduction Index 1 e Claystones Tmax ~C ?
1+ Sy g Sikhstanes -- o GEOLAB@BNOR

GEOCHEMICAL CABORATORIES OF NORWAY &/S



INTENSITY (mV)

Analysis S15320509 4,6, 1 2458-70m, 30/6-5, SAT

14~ ~
@ ©
o
Wi o
2
12— Figure 4,
- Saturated Hydrocarbon
o Gas Chromatogram of
3 T ] Draupne Fm. Claystone,
10— 3 18 »
i g
=
g
(=]
n
p:
by
& K
. o
¢ n
12
4 i ’ Jw {}‘
_ MM i WWMM&M\MMW Wl
2——-

f L i b 1

RETENTION TIME (MINUTES)

F

ceoLas@nor

SEOCHERICAL TASDRATORIES OF NGRWAY &S



INTENSITY (mV)

Analysis S153205009 4, 9, 1 2545-47m, 30/6-5, sAT
] ~
11— ]
10—
i Figure 5,
Saturated Hydrocarbon

g o Gas Chromatogram of

! Draupne Fm, Siltstone,

%
8~ -
| 3
7“
o

g g .
5 78
818
o O o
e

> \MWWMWMWAM d
2 T T T T

10

RETENTION TIME

(MINUTES) " croup@nor

SEECHEMICAL LAGDRRI DRIES OF NOBWAY A5




INTENSITY (mV)

Analysis $153205009 4,11, 1 2563—-81m, 30/6—5, SAT

7.---
~ o
u Lad
- R 3
o Q .
2 Figure 6.
& — g Saturated Hydrocarbon
| £ Gas Chromatogram of
§ Draupne Fm. Siltstone.
[~
i
= ™
& 2
|k
¥y
L
- o
5 8 o
T 0
[ =3
“ <
Y
2
i
4~ -
(54
=
[
)
%]
: £ m
1]
i (=]
| =
3= b
iz |
.‘ B
2 i ¢ T 1 ™~ T
10 20

RETENTION TIME (MINUTES) T
GEOLABZENOR

GEGCHEMICAL TABCRATORIES OF NOHIWAY A/S



INTENSITY (mV)

Analysis S15320509 4,1, 1  2713~85m, B30/6-5, SAT

2—-«

|

o
2
Figure 7,
;ﬁ Saturated Hydrocarbon
Gas Chromatogram of
Heather Fm. Siltstone.
wr
.
ﬁ i . 8
1 f=d
g 3
Z n
m
i hhk bkl

1 i ) i 1]

RETENTION TIME (MINUTES) °

ceoanBnor

GEOUHEMICRL LABORATORIES OF NORWAY 4/S




INTENSITY (mV)

Analysis S$S15320509 4, 2,1 2857 -66m, 30/6-5, SAT

¥y
o™
(&)
=
P
o ‘
= -+
™~
[&)
[ =4
N Figure 8,
£la)
g 9 Saturated Hydrocarbon
) =3 = 2l
2 Gas Chromatogram of
c Brent Coal.

nC2g

nC28

nC15

nC30

FHYIANE
nC3
aC32

nC33

nCl4

u,.wfwywmuk.wlw

ic 20

B 1
40

TION TIME (MINUTES) ™
GEOLAB R NOR

GEOCHEMICAL EABDRATORIES GF RORWAY &5

RETEN




INTENSITY (mV)

22

Analysis S15320509 4, 4, 1 3025 -61m, 30/ 65, SAT

™
20-1 “ Q2
]
18— © Figure 9.
1 2 Saturated Hydrocarbon
GCas Chromatogram of
16 Drake Fm. Claystone,
3
] 3
12
g
10— -
=
8- 2 n
g g
&~
] TR
RS
6~ 2 a 4
“ l i 98
3
SUIET N - . A
2 T : j T T 1 | T ==
10 20 - 40 50 60 70
RETENTION TIME (MINUTES)

cEoLAB A NOR

GEDCHEMICAL LABURATORIES OF WORIAY A5




INTENSITY (mV)

Analysis 515320509

4, 5

, 3127 -3205m, 30/6-5, SAT

7 r~
2
o
G
= - N
g 2
Figure 10.
& Saturated llydrocarbon
~ Gas Chromatogram of
g 2 Amyndsen/burton Fm.
£ Claystone.
5——
° I
E e s
a
3
4_-,4
n
2 2
S L.
5
N =
¢
- o
3 § a‘: 5
g
] i L
J N AR A N
2 ‘ oo . ~
e
1] T 1] M I | M Y ¥ B E - T
10 20 40 50 60 o
RETENTION TIME (MINUTES)

ceoLas @ nor

GEDCHEMICA TABCRATORIES OF NORWAY A'S




INTENSITY (mV)

Analysis 2458 8, 1, 1 30/6-5, 2458—70m, ARO
5 B
J |
3 =
g
+
.0 Figure 11.
Aromatic Hydrocarbon
Gas Chromatogram of
Draupne Fm. Claystone.
- Polycyclic aromatics
plus aromatic Steranes & Triterpanes.
. 0~
. 5
. O~
. B
.0
. So— T H ¥ T 1

H

cEoLaBBnor

GUOciHEEGAL CABORRTORIES OF nURwiRY A8

10 20

RETENTION TIME (MINUTES)



INTENSITY (mV)

Analysis 2458 9, 1, 1 30/6—5, 2458—70m,ARO

E..«]
jas]
-
1200~
Figure 11.1
1000— Aromatic Hydrocarbon
Gas Chromatogram of
» Draupne Fm. Claystone.
= (FPD trace)
[}
800~ =
600—
-l
.
o)
400
200
) v

L) 1
60 70

RETENTION TIME (MINUTES) |
ceoLAB & ioR

GEOCHEMIEAL TABCRATORIES OF NORWAY A/S

10 20



INTENSITY (mV)

Analysis 2545 8, 1, 1 30/6—5, 2545—47m, ARO

9—--
Figure 12.
Aromatic Hydrocarbon
Gas chromatogram of
Draupne Fm., Siltstone.
B-.-.

Polycyclic aromatics plus
aromatic Steranes and Triterpanes.

T * H * H

RETENTION TIME (MINUTES) ceovelion

GEOUHEMICAL CARCHATORIES UF NORWAY A5



INTENSITY (mV)

16

14~

12

10—

Analysis 2713 8,1, 1 30/6=5, 2717-85m,ARO

Y
Figure 13,
Aromatic Hydrocarbon
Gas Chromatogram of
Heather Fm. Siltstone.
&
Frm——
1
9
2
2
Eg 3 —
ey
el m |

l

T . i 1 1 T H I

" “ RETENTION TIME (MINUTES) "
GEOLAB B NOR

GEQCHEMICAL LABGRATCIRIES OF NOHWAY A/S



INTENSITY (mV)

Analysis 2713 9, 1, 1 30/6—5, 2713-85m, ARO

350
>
1 =
300~
Figure 13.1
Aromatic Hydrocarbon
1 & Gas Chromatogram of
i = Heather Fm. Siltstone.
250 — (FPD trace)
E -3
&
200
of
150
et
100
i

| S ¥ ¥ 3 "

RETENTION TIME (MINUTES)

10 ' 20

ceoLaR@INOR

GEOCHENHEAL TABORATORIES OF NORWAY A/S



INTENSITY (mV)

Analysis 2857 8, 1, 1 30/6-5, 2857-66m,ARO

45
4
J £
*
40~

Figure 14,
. Aromatic Hydrocarbon
35— 4 Gas Chromatogram of

A Brent Coal.
&
30—
E Ay
i B .
257 Polycyclic aromatics,
o] B ' |
- | ]
20 2
: 3
15 | {
: i
10— | ! h | g.@f’? ! ﬁ i
' : i

y = b
. L thos

T 3 1
10 20

RETENTION TIME (MINUTES)

GEOLABBNOR

GEOGHEVICHT LABGRATORIES O MORNAY A'S



INTENSITY (mV)

1o Analysis 2857 9, 1,1 30/6—-5, 2857-66m, ARO

. 2
2000~
1aoo--:

' Figure 14.1

. Aromatic Hydrocarbon
1600 e Gas Chromatogram of

fé Brent Coal (FPD trace )

1400~ LR

4 i
1200
mcmwz E
aoc-—:
soo——:
400-:
zm::——w U!}

" 1 iR \.___.L; U MM S et

0 1 1 1 g T T -1 ' T
o
e ? RETENTION TIME (MINUTES) ”

ceoaB @ NoR

CEOCHEMICA TABORATORIES DF NORWAY A7




INTENSITY (mV)

Analysis 3025 8,1, 1 30/6-5, 3025—61m, ARO
: - |
16—
2 |
S— Figure 15,
Aromatic Hydrocarbon
Gas Chromatogram of
3 4] Prake Fm. Claystone.
2
12~
4 -
10—
k ' |
. (i M y
i
° * RETENTION TIME (MINUTES) *
croLABEENOR

GERGHEMHCAL LABURATORIES OF NORWAY arh



INTENSITY (mV)

Analysis 5025 9, 1,1 30/6—-5, 3025—-B1m, AR0O

6§00

500~

400~

300~

200

100

%
2
Figure 15.1
Aromatic Hydrocarboen
Gas Chromatogram of
Drake Fm. (FPD trace)
£
2
&
S
o~
[
oFs
&0
% l
L]

RETENTION TIME (MINUTES 7
( ) GEOLABINOR

GROCHEMICAL CABURATORIES OF NORWAY A%

10 20



INTENSITY (mV)

120

Analysis T21532470 24, 1, 1

30/6-5, 2470m, S/

110

100

=z
=
——
ped
i «
(‘)
o
o
=
)
« P
b [
)

|

15

G 15

™~
o
Figure 16,
Thermal Extraction
Gas Chromatogram of
Draupne Fm. Claystone.
o
o
I
€T
X
ol
B
I
. ] o
T
‘
¥ :
e
<
=
L.
()
o~
(&)
i
2 -
M&“
o
W
=

“RETENTION TIME (MINUTES) * GEOLABYS

1 {

GaNOR

GEOCHERCAD LARGHATORES GF naRAY &5




INTENSITY (mV)

Analysis T21532521 24,1, 1 30/6-5, 2521m, Si

130
120 i
J
] > Figure 17.
110— 5 Thermal Extraction
: F — Gas Chromatogram of
_ E Draupne ¥m. Siltstone
] i - claystone/Siltstone,
100 o =
1 : 7
oy =
o o
o o
] 2 $
90— ! h
) t E -
i o™
2zt o N
519 £ 1
o] 3 - T
] i r
BO-T o g
& 3
; “
70 ! T
L { =
o | ﬂ
so— |
- T ] ¥ T i A T R ] M 3 T l'
0 10 20 30

"RETENTION TIME TMINUTES) ™ crosfinor

GEDERECAL LABCRRIDRIES OF NOmNAY WS



INTENSITY (mV)

Analysis T21532677 26, 1, 1 30/6-5, 2677m, S

130

7 &
| i)

120~

1 Figure 18,
1 10— Thermal BExtraction

] Gas Chromatogram of

Brown~Black Ileather Fm.

" Siltstone.
100~
90"‘1 ;E;

-1 < g
| 2 &5l o
E | T
e T & 3
ol =
(231 T

7o~ I

- | = o

| T

so“j@vrh*“u

RETERTION “TIME tmInuTes) SEQLABERNOR

T —

o

o 10 20 30 40



INTENSITY (mV)

200

Analysis T21532965 26, 1, 1 30/6-5, 2965m, S

180

180

140~

120

100~

BO

60~

Contaminant
ey

. Figure 19.
& Thermal Extraction

e B Gas Chromatogrum of
h ;
ti 1 Drake I'm. Siltstone.
“r
& 5
=
Luint o |
-
(4]
i
] =
w NS
? lis
T
o
2 | % 8
< i o Lj)
| T - =
4 -
B -
1
L.
s
d

i T 1 ¥ T i R | T

“ReTENTION “TIME TMINUTES) “GEOLABMRNOR

GEDCHEMICAL TABCRATORIES OF NGRWAY NS



INTENSITY (mV)

Analysis T21533025

26 1, 1 30/6-5, 3025m, SIi

400
[
w o
s 1
350— ]
" Figure 20.
o - Thermal Extraction
] 2 Gas Chromatogram of
300~ A Drake Fm. Claystone.
|
T - Ly
250 HY % o
¥ i~ o
. [~ L
™ i
o - d
]
260 E
r -
-
- .
b
] "’ 7
o T
150 7
o
o q
4 ;l) F:
100~ €
- 1 t.l":
. S
oAl LUNEE
il ‘i
50--~L‘~
1 T T 1 M3 R ok
o 10 20 30

“RETENTION “TIME (MINUTES) * GEOLABS

GEOCHEMCAL TABGH

NOR

NOHWAY A8




INTENSITY (mV)

Analysis T21533241 26, 1, 1 30/6-5, 3241 m, S21

800
oo
soowg
500{
400-{
300{
zoo~i

100

i <
=
Figure 21.
Thermal Extraction
Gas Chromatogram of
Statfjord Fm. Coal.
o
(o]
B -
£ CH.D E'
[=} »
a
& o :
[ [} 4
= [ U]
Ly i
g s 4 =
B! &
el |
o Q
[#] = <
2 8.8
L] O =oed 0D
E =] =] ™=
H . S 2 I
! &
] l [N
A LIRS Aol | bl | I
i H I A IR et ="‘:£ M

T T T T T T T ' T y

"RETENTION "TIME (MINUTES) “eeoranfiion

seachEnioAl TABCRATORIES OF hORWAY 88




INTENSITY (mV)

Analysis T21533280 26, 1, 1 30/6-5, 3280m,, Si
200 ] ] E N
180~
Figure 22,

= 2 Thermal Extraction

180 - 111 o Gas Chromatogram of
it a | 'cf Statfjord Fm. Claystone.
s o i
&
140~ w T
7

5 5

I
120 T

3 ~

= 8
100 3 i

i
ik il 1
8O- t i
kS | [hkt o IWW
il

60—

o j—ji:..

40

ETE

T

S0
N

LA e e

TION®

T ey

TIME




INTENSITY (mV)

Analysis T21532485 23,1, 1 30/6-5, 2485m, S2

1200

1My 835 B
E,!
1000~
3 _ Figure 23.
3 Pyrogram of Draupne Fm.
Claystone. (alginite -
{ - rich dinterval?)
800~ i G
IR :
= Qo
% no.
FERET)
600~ | i
: w ™
3 5
= L :
400 ! ; =
i= A’ ;
4" %i\%# V
200~ i
| AR

“RETENTION TIME (MINUTES) _
ceoLaBEINOR

GEOCHEMICAL TABORATORIES OF NORWAY 475



INTENSITY (mV)

Analysis T1532641B 23,1, 1 30/6-5, 2641m, S2

1060 1
] g ~i @
. 3l e
A 4
=
900—- 2
p =
oo]
i “
800 Figure 24.
; Pyrogram of Brown-Black
Heather Fm, Siltstone.
700~
o
S =
. ‘ ~
600"": [ p——y
-
F‘"‘
E ﬁ ,Q o
500~
i Q. ob ! "
L)
]
] O
400 8 ~ @
i -
L o
frd OO
l ) o O
] ! ™
300 { o ©
i o
b
o
. W Mﬁ My’ I i W
100~

H T ¥ T i ¥ M N Tl T 1 M T M T

B0 °0 100

"RETENTION “TIME (MINUTES) couslBnoR

GEOCHEMIDAL TABORATOHIES OF NORWAY A'S



INTENSITY (mV)

Analysis T21532785 23,1, 1 30/6-5, 2785m, S2
300 T4 =
£
2
250 8 Figure 25.
Pyrogram of Brown — Grey
Heather I'm, Siltstoncs,
200
5
& 5
150~
-4
X
A a4
100 2 Je

50

Prist-{
¢le
¢z20
Ly
c22
c23
G4
c25
C26

1 ¥

“RETENTION “TIME {MINUTES)

T N T " T
100

ceoLAB@NOR

GEQUHEMIDAL TASORMTORIES OF NOAWAY A8




TNTENSTITY (UmV)

Analysis P21532986 29, 1, 1 30/6-5, 2965-2986m, S2
]

o

240

TOLUENE

2207

Figure 26.
Pyrogram of Brown-Grey
Drake Fm. Siltstone,

200~

of:}

180~

[%3:]

140

c1e

120

XYLENE

100

80~

50—

T v ‘lr'vf MRS S T

e e —— rep— — —r——y v 1 ——
10 20 30 40

50

RETENTION ‘TIME (MINUTES) e

GECHEMIGAL LABURAIORES OF NORwAY &/$



INTENSITY (mV)

Analysis P21533061 29, 1, 1 30/6—5, 5025-3061m, S2
700 5] 1 :
600~
o Figure 27.
Pyrogram of Brown-Grey
to Brown-black Drake Fm.
s00 Claystone,
213
400 z:
" -+
5 o
300— n
5
200~

™ ‘1‘,ﬁ T oy 1 A N ¥ T Ty T T - S IR ' ™7 +—r

“RETENTION "TIME {MINUTES) QDGEOLAEEA%NOR

GEOCHERICAL CABORATORIES OF NORWAY &S



INTENSITY (mV)

Analysis T21533127 25, 1, 1 30/6-5, 3127m, CLST, S2

400
IEEET
1]
3 13 o
E' [ ‘.‘ o
o
} Y Figure 28.
Pyrogram of Amundsen/
300] Burton Fm. Claystone.
4 S Z
; f 22 -+ =
¢ by [z
] | q
1 ~
250— 3G
i o
- o
= w
[} Qe
¥ (o
o ~—
200 &
. [
o
<«
fae ]
(o)
Y
150 £ 3
: r w»
- [ad
J &
a wn
- [
. [&]
100~ M‘Md il
50~
T T ) H T ¥ 1 R}

“RETENTION"TIME TMINUTES) “GEOLABZEINOR

GEOCHEMICAL {ABORATCRIES OF NORIWAY A5



INTENSITY (mV)

4000

Analysis T21533325 23,01, 1 30/6-5, 3325m, COAL, S2

3500

w
o
o
o

]

2500—5
2000——:
1500—*:
1000"'3

500"-']

|

|

Alkyl Phenols/Cresols

ey

Figure 29,
Pyrogram of Statfjord Fm,
Coal.

I

10

I T ¥ Ll L 1

“RETENTION"TIME TMINUTES) ‘geowas@Shor

GEOCHEMICAL LABRATORIES OF HOHWAY A7S




e
il

s

"-i.i

S

LW
L
[

!'?

Figure 30,

HEFTH~FEFLECTH
be 11 Mame s ?u;gm-
Hrea: ' HOS

I —4
!
f—i e

1

"-n-j
od

{~

L
!

B,

14 L 1 . e
¢uﬁL£

L <t L0 Ty ':’:;ﬁ
» % ) i -
et

cEoLaB@INoR

GEOCHEMICAL LABORATORIES OF NORWAY A/S



GEOCREMICAL LABORATORIES OF MORWAY A5

Figure 31. KEROGEN COMPOSITION AKND POTENTIAL HYDROCARBON
PRODUCTS FOR WELL NOCS 30/6-5.
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Table

1

- 1=

Lithology description for well NOCS 30/6-5

Pepth unit of measure: m

1909

1933,

1957,

1981.

2005.

.00

00

00

00

00

%

80
15

Grp Frm Age

i e ——— it o o e e ik i i Y T T Y P AR L B b e e i e T S i

Rogl Bald Tert/L.Pale

Sh/Clst: gy red
Sh/Clst: brn gy, pyr

Ca : drk y brn to dsk y brn, dol
Ca : w to 1t gy
Other : pyr

Rogl Bald Tert/L.Pale

Sh/Clst: gy red

Tuff : 1t gy to m gy, slt

Sh/Cilst: brn gy, pyr

Ca : w to 1t gy

Ca : drk y brn to dsk y brn, dol

Rogl Bald Tert/L.Pale

Tuff : 1t gy to m gy, slt
Sh/Clst: gy red
Ca : drk y brn to dsk y brn, dol

Rogl Bald Tert/L.Pale

Tuff : gn gy to m gy

Sh/Clst: gn gy to m gy, calc

Ca : 1t gy to 1t brn gy, pyr
Sh/Clst: gy red

Rogl Bald Tert/L.Pale

Sh/Clst: ol gy to 1t ol gy, m drk gy
Ca : 1t gy, 1t ol gy, m drk gy
Tuff : gn gy tom gy

Sh/Clst: gn gy, calc, pyr

Sh/Clst: gy red

GEOLAB ANOR

GEOCHEMICA: LABORATORIES OF HORWAY A%

Trb Sample

e A Al b St o S S ik T YT o B R bk Al bl . S . . S e YT WY TR (YYD AR AL ik S i ek e A $rR T A Wbt il

001

001-1
po1-2
001-3
001-4
001-5

002

002-1
002-5
002-2
002-4
002-3

003

003-1
003~2
0033

004

004-1
004-2
0043
0044

005

005-2
005-4
005-1
005-3
005-5



_ g ceoLar NOR

GEOCHEMICAL LABORATOREES GF NORWAY A'S

Table 1 : Lithology description for well NOCS 30/6-5

Depth unit of measure: m

Depth Type Grp Frm Age Trb Sample
Int Cvd TOCH% %2 Lithology description
2029.00 Rpgl Bald Tert/L.Pale 006
40 Sh/Clst: ol gy, 1t gy, m drk gy 0606~3
25 Sh/Clst: 1t gy, 1t ol gy, m drk gy, slt, 006-4
lam
20 Sh/Clst: gy red 006-1
15 Ca : 1t gy to 1t ol gy 006-5
tr Sh/Clst: gn gy, calc, pyr 006~2
2053.00 Rogl Sele Tert/Dani-E.Pale 007
25 Sh/Clst: 1t gy, 1t ol gy, m drk gy, pvr, 0074
slt, lam
20 Tuff : brn gy 007-1
20 Sh/Clst: gy red 007~2
20 Sh/Clst: gn gy, pyr 007-3
15 Ca t Yy gy, 1t gy to 1t ol gy 007-5%
2077.00 Rogl Sele Tert/Dani-E.Pale 008
30 8h/Clst: gn gy, pyr 008-2
30 sh/Clst: ol gy, 1t brn gy, 1t ol gy, m drk 008~5
gy, slt
20 Ca : gy pi, vy gy 008-6
10 Sh/Clst: gy red 0083
5 Tuff : brn gy, gn gy 008~-1
5 Ca : brn gy, dol 008-4
2101.00 Rogl Sele Tert/Dani-E.Pale G609
70 Sh/Clst: gn gy, calc, pyr 009-1
15 Sh/Clst: gy red - 009-2
10 Sh/Clst: ol gy to drk gy, slt 009-3

5 Ca : gy pi, v gy 009~4
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GEOCHEMICAL LABORAT DRIES GF NORWAY NS
Table 1 : Lithology description for well NOCS 30/6-5

Depth unit of measure: m

Depth Type Grp Frm Age Trb Sample
Int Cvd TOC% % Lithology description
2125.00 Rogl List Tert/Dani-E.Pale 010
70 Sh/Clst: gn gy, calc, pyr 010-1
20 Ca : gy pi to y gy, m gy 010-3
10 Sh/Clst: gy red to red blk 010-2
tr Sh/Clst: brn gy to ol gy 010-4
2173.00 Rogl List Tert/Dani-E.Pale 011
| 45 Sh/Clst: gn gy, pyr 011-1
45 Sh/Clst: ol gy to m gy 011-2
i0 Ca : w to brn blk 011-3
2197.00 Rogl List Tert/Dani-E.Pale 012
45 Sh/Clst: ol gy to 1t ol gy, m drk gy 012-2
30 Sh/Clst: gn gy, calc 012-1
20 Ca 1 ¥ gy to brn blk 012-3
5 sh/Clst: gy red 012-4
2245.00 Shtl U.Cr/L.Maas 013
60 Ca : w to y ay 013-1
20 8h/Clst: gn gy, calc, pyr 013~2
10 Sh/Clst: ¢l gy to m gy 013-3
10 sh/Clst: gy red to brn gy 013-4
tr Cther : pyr 013-5
2317.00 Shtl U.Cr/L.Camp 014
40 Ca : w to vy gy 014-1
30 8h/Clst: brn gy, ol gy, 1t brn gy, calc 014~3
25 sh/Clst: gn gy, calc, pyr 014-2

5 Sh/Clst: gy red 014-4



- - ceoLaR INOR

GEOCHEMICAL LASORATORIES OF NORWAY &S

Table 1 : Lithology description for well NOCS 30/6-5

Depth unit c¢f measure: m

Depth Type Grp Frm Age Trb Sample
Int Cvd TOC% $ Lithology description
2344.00 Shtl U.Cr/L.Camp 015
70 Sh/Clst: brn blk, carb, mic 015-3
10 Ca : w to y gy 015-1
10 sh/Clst: gn gy, calc, pyr 015-2
10 sltst : brn gy, carb, mic 015-4
2365.00 Shtl U.Cr/L.Camp 016
85 Sh/cist: brn gy, ol gy to 1t ol gy, m gy 016~5
' to m drk gy, slt, mic, glauc
10 Ca t w to y gy 016-6
5 8h/Clst: gn gy, calc 0167
2389.00 Shtl U.Cr/L.Camp 017
45 Sh/Clst: gn gy : 017-1
30 Ca : gy pi to brn gy, drk gn gy, dol 017-3
20 8h/Clst: ol gy to m drk gy, calc 017-2
5 8h/Clst: dsk red, calc 017-4
tr Other : pyr, mic 017-5
2413.00 Crkn L.Cr/ARpti-albi 018
50 Sh/Clst: m gy to m drk gy, calc 018-2
15 Sh/Clst: gn gy, calc 018-1
15 Cont : dd 018-4
10 sh/Clst: ol gy, calc 018-3
5 Ca 1w to y gy 018-5
5 Sh/Clst: gy red, calc 018-6
2428.00 Crkn L.Cr/Apti-albi - 019
80 Sh/Clst: brn gy, ol gy, m gy, calec, mic 019-1
10 Ca : w to brn gy, pyr 019-4
5 sh/Clst: gn gy, calc 019-2

5 8h/Clst: gy red to red blk, calc 019-3



- 5= ceoras BNOR

GEOCHEMICAL | ABORATORIES OF NORWAY A

Table 1 : Lithology description for well NOCS 30/6-5

Depth unit of measure: m

Depth Type

2437.00
0.45

2446.00

2452.00
0.49

2458.00
5.98
cvad
cvd
cvd
2461,00
cvd
5.46
cvd

cvd

cvd

40
30

20
10

55

30
i0

30
25
10

30

20
20

tr

Grp Frm Age Trb Sample

s s — o o i e o sbhet bk Sk el Wi e . e s e e o e i et P e T e e v . e . e o o S W AR oY e - A M MM Sl e

Crkn L.Cr/Apti-Albi 020

Sh/Cilst: brn gy, ol gy, m gy, calc, mic 020-1
Sh/Clst: gn gy, calc 020-2
Sh/Clst: gy red to red blk, calc 020-3
Ca : w te brn gy, pyr 020-4
Crkn L.Cr/apti-Albi 021

Sh/Clst: ol gy to 1t ol gy, m gy to m drk 021-3

. gY, calc

Sh/Clst: gy red, calc, mic P21-1
Sh/Clst: gn gy, mic 021-2
Ca : brn gy to y gy, pyr 021-4
Crkn L.Cr/Barr 022

Sh/Clst: ol gy to 1t ol gy, m 1t gy tom 022-2

drk gy, calc, mic

Ca ! w to v gy, pyr 022-1
Sh/Clst: gn gy, calc 022~-3
Sh/Clst: gy red, calc 022-4
Viki Drau L.Cr/L.Rhya 023

Ca’ : w to vy gy, pyr 023-1
Sh/Clst: brn blk, carb, mig, wx 023~-4
Sh/Clst: ol gy, m gy to m drk gy, calc, 023-3

mic

Sh/Clst: gn gy, calc 023-2
Sh/Clst: gy red, calc 023-5
Viki Drau L.Cr/L.Rhya 024

Sh/Clst: gn gy 024-2
Sh/Clst: brn blk, carb, mic, wx ¢024-4
Ca : w to v gy, pyr 024-1
Sh/Clst: brn gy, ol gy, m gy to m drk gy, 024-3

calec, slt, mic
Sh/Clst: gy red, calc 024-5



Table 1
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Lithology description for well NOCS 30/6-5

Depth unit of measure: m

2470.00

cvd

cvd
cvd

2473.00

2485.00

cvd

cvd
cvd

24%7.00

cvd
cvd
cvd
2512.00
cvd
cvd

cvd

Grp Frm Age

e et o o W o i o S S s o i e e e o S ke i S i R e AL AL S S PO T—

ceoLAB @ENOR

GEDCHEMICAL LABORATORIES OF NORWAY AS

Trb Sample

50

30
20

70
20

75
10

Viki Drau U.Ju/{L.Cr)L.Volg-E.Rhya 025
Sh/Clst: brn blk, carb, mic, wx 025-4
Sh/Clst: brn gy, ol gy, m gy to m drk gy, 025-3
cale, slt, mic
Ca : w to y gy, pyr 025-1
Sh/Clst: gn gy 025-2
Viki Drau U.Ju/(L.Cr)L.Volg-E.Rhya 026
Sh/Clst: ol gy, m gy to m drk gy, calc, 026-3
mic
Sh/Clst: gn gy, pyr, glauc 026-2
Ca : w to vy gy, pyr, glauc 026-1
Vviki Draw U.Ju/{L.Cr)L.Volg-E.Rhya 027
Sh/Clst: brn blk, carb, slt, mic 027-4
Sh/Clst: ol gy, m gy to m drk gy, calc, 027~3
mic
Ca : w to v gy, pyr 027-1
S5h/Clst: gn gy, pyr, glauc 027-2
Viki drau U.Ju/{L.Cr)L.Volg-~E.Rhya 028
Sh/Clst: brn blk, carb, slt, mic 028-4
Sh/Clst: ol gy, m gy to m drk gy, calc, 028-3
mic
Ca : w to ¥y gy, pyr 02B8-1
Sh/Clst: gn gy, pyr, glauc 028-2
Viki Drau U.Ju/M.Volg 029
$h/Clst: brn blk, carb, slt, mic 029-4
Sh/Clst: gn gy, pyt 029-2
Sh/Clst: ol gy, m gy to m drk gy, calc, 029-3
mic
Ca : w to vy gy, pyr 0291



Table 1

.

Lithology description for well NOCS 30,/6-5

Depth unit of measure: m

eoLaB MNOR

GEOCHEMICAL LABCRATORIES OF NDRWAY RS

Depth Type Grp Frm Age Trb Sample
Int Cvd TOC% % Lithology description |
2521.00 Viki Drau U.Ju/E.Volg 030
5.87 80 Sh/Clst: brn blk to ol blk, carb, slt, mic 030-4
cvd 10 Sh/Clst: ol gy, m gy to m drk gy, calc, 030-3
slt, mic
cvd 5 Ca : w to y gy, pyr 030-1
cvd 5 Sh/Clst: gn gy, calc, pyr 030-2
2533.00 viki Drau U.Ju/E.vVolg 031
6.10 90 Sh/Clst: brn blk to ol blk, carb, mic 031-1
cvd 5 Sh/Clst: brn gy, calc, mic 031-2
cvd 5 Sh/Clst: gn gy, calc, pyr 031-3
cvd tr Ca r w to ¥y gy, pyr 031-4
2545.00 Viki Drau U.Ju/E.Volg 032
5.87 90 sltst : brn blk, carb, mic 032-1
cvd 10 sh/Clst: ol gy to m gy, calc, slt, mic 032-2
cvd tr Sh/Clst: gn gy, calc 032-3
tr Cont : cen 032-4
2557.00 Viki Drau U.Ju/E.Volg 033
5.07 90 Sitst : brn blk, carb, mic 033-~1
cvd 10 sh/Clst: ol gy to m gy, calc, slt, mic 033-2
cvd tr Sh/Clst: gn gy, calc 033-3
tr Cont : cem 033-4
2563.00 Viki Drau U.Ju/E.Volg 034
4.65 70 8ltst : brn blk to ol blk, carb, mic 034-1
25 sh/Clst: ol gy to m gy, calc, slt 034-2
5 Ca : w to y gy, pyr 034-3



Table 1

Depth unit of measure: m
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Lithology description for well NOCS 30/6-5

GEOLAR MSNOR

GEOCHEMICAL LABDRATORIES GF NORWAY A/S

Trb Sample

035

pepth Type Grp Frm Age
Int Cvd TOC% % Lithology description
2581.00 Viki Drau U.Ju/Kimm

5.79 90 sitst
10 Sh/Clst:
cvd tr Sh/Clst

cvd tr Ca

2599.00

3.50 90 Sltst

10 Sh/Clst:

cvd tr 8h/Clst:
: w to y gy, PYT

cvd tr Ca

2605.00

4.93 50 sh/Clst:

30 Cont :

20 Sh/Clst:

cvd tr Sh/Clst:
2617.00

40 sSh/Clist:
4.63 30 sltst

15 ca ™

2624.00

40 Sh/Clst:
30 8ltst

15 Ca

brn blk to ol blk, carb, mic

ol gy to m gy, calc, slt
gn gy, calc

: W toy gy, pyr

Viki Heat U.Ju/Kimm

brn blk to ol blk, carb, mic

ol gy to m gy, calc, slt
gn gy, calc

Viki Heat U.Ju/Kimm

brn blk, carbk, slt, mic
Coal-ad

ol gy to m gy, calc, slt, mic

gn gy, calc

Viki Heat U.Ju/Kimm

ol gy to m gy, cale, mic

: brn blk, carb, pyr, mic
: Yy gy to 1t gy, pyr

10 Sh/Clst:
cvd 5 8h/Clst:

gn gy, calc
gy red, calc

Viki Heat U.Ju/Kimm

ol gy to m gy, calc, mic

: brn blk, carb, pyr, mic
: ¥y gy to lt gy, pyr

10 sh/Clst:
cvd 5 8h/Clst:

gn gy, calc
gy red, calc

035-1
035-2
035-3
035-4

036

036-1
0362
036-3
0364

037

037-2
037-1
037-3
0374

038

038-1
038-2
038-4
038-3
038-5

039

039-1
038-2
039-4
039-3
0395
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GEGCHEMICAL LABORATORIES (F RORWAY AS

Table 1 : Lithology description for well NOCS 30/6-5

Depth unit of measure: m

Depth Type Grp Frm Age Trb Sample
Int Cvd TOC% % Lithology description
2641.00 Viki Heat U.Ju/Kinmm 040
3.74 60 Sltst : brn blk, carb, mic 040-2
15 Cont : dd 040-1
10 sh/Clst: gn gy, calc, pyr 040-3
10 Ca : y gy to brn gy 040-5
5 Sh/Clst: brn gy, ol gy to m gy, mic 040-4
2653.00 Viki Heat U.Ju/0Oxfo 041
0.63 50 ShyClst: ol gy, lt gy to 1t ol gy, m gy,  041-3
mic
35 sltst : brn blk, carb, mic 041-1
10 sh/Clst: gn gy, calc, pyr 041-2
5 Ca : vy gy to brn gy 041-4
2665.00 viki Heat U.Ju/0Oxfo . 042
5.04 65 Sltst : brn blk, carb, mic 042-1
20 sh/Clst: gn gy, pyr 042-2
15 sh/Clst: ol gy, 1t gy, 1t ol gy, m gy, 042-3
calc, mic
tr Ca : y gy to brn gy 042-4
tr Sh/Clst: red gy 042-5
2677.00 ViKi Heat U.Ju/0xfo 043
5.13 70 8ltst : brn blk, carb, mic (43-1
20 sh/Clst: brn gy to 1t brn gy, calc, pyr, 043~2
slt
5 Sh/Clst: gn gy, pyr 043-3
5 sh/Clst: ol gy to m gy, calc, mic 043-4
tr Ca v w to vy gy 043-5
2689.00 viki Heat U.Ju/Oxfo 044
50 s8itst : brn blk, carb, slt, mic 044-1
0.57 30 sh/Clst: ol gy, 1t gy, 1t ol gy, m gy, 044-2
calc, mic
15 Sh/Clst: gn gy 044-3
5 Sh/Clst: gy red 044-4

tr Ca : w ko vy gy 044-5
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Table 1 : Lithology description for well NOCS 30/6-5

Depth unit of measure: m

2701.00

4.81
2713.00

0.85
2722.00

1.29

1.29
2734.00

1.51

o

5

30
30
20

10

60
20
10

10
tr

30
30

20
15

tr

50

30
20

tr
tr
tr

Grp ¥Frm Age

Viki Heat U.Ju/0xfo

8ltst : brn blk, carb, slt, mnic
Cont : dd

Sh/Clst: ol gy to m gy, calc, mic
Sh/Clst: gn gy

5/8st : w to brn gy, calc, glauc

Viki Heat U.Ju/0xfo

Sltst : brn gy to y gy, calc, carb,

mic, glauc, kln

Sh/Clst: ol gy to m gy, calc, slt,

geoLAB BNOR

GEOCHEMICAL | ABDRATORIES DF NORWAY A5

Trb Sample

B b i e b AL AL S b b e e . e S it ot . T TR Ll WAL B b bk WAlh dhbi Yk YAl M Al i i e e e e i S T TR R R AR, 41l i bl o

045

045-1
045-5
045-2
045-3
045-4

090

5, 090-1
mic, 090~2

glauc
Sh/Clst: brn blk to ol blk, carb, mic, wx 090-3
Cont : dad 090~4
Sh/Clst: gy red 090~5
Viki Heat U.Ju/0xfo 091
Sltst : brn gy to y gy, calc, carb, s, 091~1
mic, glauc, kln
Sh/Clst: ol blk, m 1t gy to m drk gy, gei-3
calc, mic
Cont : dd 091-4
Sh/Clst: gy blk to ol blk, carb, slt, mic 091-2
Ca 1Y gy 091-5
Sh/Clst: gy red 091-6
Viki Heat M.Ju/L.Call 082
sltst : brn gy to vy gy, calc, carb, s, 092-1
mic, glauc, kln
Shs/Clst: gn gy, ol gy to m gy, calc 092-3
Sh/Clst: brn blk to ol blk, carb, 092-2
mic, wx
Sh/Clst: gy red 0924
Ca Py gy 092-5
Sh/Clst: gy red 082-6
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Lithology description for well NOCS 30/6-5

Depth unit of measure: m

2746.00

2764.00

2773.00

2785.00

Frm Age

B e T e Ty VI p——

1.51

4.15

0.81
0.75

50
25

15
10

tr
tr

30

25
20

15

10
tr

40
40
15

tr
tr

40
15
10

tr
tr

Viki Heat M.Ju/L.Call

Sltset

: brn gy, carb,

Sh/Clst:

Sh/Clst:
Ca

s, mic, glauc

1t ¢l gy to m drk gy, calec, pyr,
slt, mic, glauc

drk gy, carb, slt, mic

: w tom 1t gy, pyr
Sh/Clst: m brn to drk y brn, calc
Sh/Clst: gy red

Viki Heat M.Ju/M.Call

Sh/Clst:

Sh/Clst:
Sh/Clst:

S/8st

Ca

: brn gy,
Sh/Clst:

ol gy to 1t ol gy, m gy to m drk
gy, calc, slt, mic
gn gy, pyr, mic

blk, brn blk, ol blk,
slt, mic

caleg, carb,

carb, mic, cem
m brn to drk y brn, calc

: w to y gy

Viki Heat M.Ju/M.Call

Sltst

»
®

sh/Clst:

Sh/Clst:
Sh/Clst:
Sh/Clst:
:w tom 1t gy, pyr

Ca

brn gy to 1t brn gy, calec, carb,
s, mic, glauc

i1t ol gy to m drk gy, calc, pyr,
slt, mic, glauc

gy brn to m brn

gn gy, pyr

blk to gy blk, carb

Viki Heat M.Ju/M.Call

Sltst
Cont

brn gy to 1t brn gy, calc, s, mic

: bar
Sh/Clst:

Sh/Clst:
Sh/Clst:
Sh/Clst:
! w tom lt gy, pyr

Ca

brn gy, ol gy to 1t ol gy, m gy,
calc, nic
gy blk teo drk gy, carb, mic

gn gy, pyr
gy brn to m brn

geoLaB BNOR

GEQUHEMICAL LABORATORIES CF NORWAY A/S

Sample

093

093-1
093-3

093-2
093-4
093-5
093-6

094

094-2

094-3
094-1

094-4
094-5
094-6

095
095~1
095-4

065-3
095-5
095-2
095-6

096

096-1
096-5
096-3

096-2
096-4
096-6
096~7
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GEQCHEMICAL LABDKAT ORIES OF NORWAY A'S
Table 1 : Lithology description for well NOCS 30/6-5
Depth unit of measure: n

Depth Type Grp Frm Age Trb Sample

Int Cvd TOC% % Lithology description
2797.00 Viki Heat M.Ju/M.Call 097
0.10 60 Sh/Clst: brn gy to 1t brn gy, mic 097-1
30 Sltst ¢ brn gy to 1t brn gy, calc, s, nic 097-2
10 sh/Clst: ol gy to 1t ol gy, m gy, calc, 097-3
mic
tr Sh/Clist: gy brn to m brn 097-4
tr Sh/Clilst: gy blk, carb, mic 087-5
tr Ca : w tom 1t gy, pyr 087-6
tr Ca : w tom 1t gy, pyr » 097-7
2803.00 Viki Heat M.Ju/E.Call 098

0.47 95 sh/Clst: pu, brn gy, gn gy, ol gy, m gy, m 098-1
b'rn, calc

5 sitst : }rn gy, calc, s, mic 098-2
tr Ca : v tom 1t gy, pyr 098-3

2821.00 Vviki Heat M.Ju/E.Call 099
80 Cont : Coal-ad, prp, dd, bar, fib 099-1
15 8itst : brn gy to brn blk, cale, mic 0s9-2
5 sh/Clst: gn gy, ol gy to m gy, mic 099-3

2836.00 Viki BHeat M.Ju/E.Call . 100
90 Cont : Coal-ad, cem, prp, 44, bar, fib 100-1
i0 sh/Clst: lt brn gy to drk gy, calc, slt, 100-~2

mic

2845.00 Bren Ness M.Ju/E.Bath-L.Bajo 101
70 Cont : Coal-ad, cem, prp, dd, bar, £ib 101-1
20 8/8st : w, 1 101-2
cvd 10 Sh/Clst: brn gy, 1t ol gy, m gy tom 1t 101-3

gy, calc, slt, mic
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GEOCHEMICAL LABDRATORIES OF NCRWAY [

Table 1 : Lithology description for well NOCS 30/6-5

Depth unit of measure: m

Depth Type Grp Frm Age Trb Sample
Int Cvd TOC% % Lithology description
2857.060 Bren Ness M.Ju/E-M.Bajo 102
cvd 65 Sh/Clst: gy blk, brn gy to brn blk, ol gy, 102~-2
carb, mic, wx
40.41 30 Coal : blk 102-1
5 Cont : prp 102-3
tr §/8st : w to y gy, glauc, cenm 102-4
2866.00 Bren Ness M.Ju/E-M.Bajo 103
50 8/5st : w, mic, 1 103-1
cvd 35 sh/Clst: gy blk, brn gy to brn blk, carb, 103~-3
WX _
51.00 10 Coal : blk 103-2
5 Cont : pIp 1063-5
tr 8ltst : brn gy to brn blk, mic 103-4
2953.00 bunl Drak M.Ju/M-L.Toar 104
0.18 95 8/8st ¢ vy gy, mic, 1, kln 104-1
5 Cont : pry 104-4
tr Coal : blk 104-2
tr Sh/Clst: gy blk, brn gy, carb, wx 104-3
2965.00 Dunl Drak M.Ju/M-L.Tecar 105
cvd 50 §/8st : brn gy to y gy, calc, carb, mic, 105~1
cem, 1, kln
1.84 30 sltst : brn gy, carb, cly, mic 105-2
cvd 15 Coal : blk 105-3
5 Cont : cem, prp 105-4
2877.00 Dunl Drak M.Ju/M-L.Toar 106
cvd 45 §/8st : brn gy to y gy, calc, carb, mic, 106-1
cem, 1, kln
1.52 45 8ltst : brn gy, carb, cly, mic 106-2
cvd 10 Coal : blk 106-3

tr Cont : cem, prp 106-4
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GEGHEMICAL LABDRATORIES OF KORWAY A5

Table 1 : Lithology description for well NOCS 30,/6-5

Depth unit of measure: m

Depth Type Grp Prm Age Trb Sample
Int Cvd TO0C% % Lithology description
2986.00 punl brak M.Ju/M-L.Toar 107
1.34 60 Sltst : brn gy to brn blk, carb, cly, mic 107-1
30 s/8st : y gy, mic, glauc, cem, 1, kln 107-2
cvd 5 Coal : blk 107-3
5 Cont : prp, dd 107-4
3001.00 Dunl Drak L.Ju/M-L,Toar 047
65 8/8st : w to y gy, mic, 1, kln 047-1
25 S8ltst : brn gy to vy gy, carb, mic 047-2
10 8h/Clst: brn blk to ol gy, slt, mic 047-3
cvd tr Coal : blk 0474
3013.00 punl brak L.Ju/M-L.Toar 048
0.11 70 8/Sst : y gy to 1lt brn gy, mic, cem, 1, 048-1
lam, kln
30 sltst : brn gy to y gy, carb, mic 048-2
evd tr Coal : blk 048-3
tr Cont : prp 048~4
3025.00 Punl brak L.Ju/E.Toar 049
1.85 85 Sh/Clst: brn gy to brn blk, ol gy, slt, 049-2
mic
15 s/8st : y gy to 1t brn gy, mic, cem, 1, 049~1
lam, kln
tr Cont ¢! prp 049-3
3037.60 bunl brak L.Ju/E.Toar 50
1.90 65 Sh/Clst: brn gy to brn blk, ol gy, sit, 050-2
mic
30 5/8st : vy gy to lt brn gy, mic, cem, 1, 050-1
lam, kln

5 Cont : prp, dd, fib 050-3
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GEOCHEMICAL LABORATORILS OF NORWAY A5

Table 1 : Lithology description for well NOCS 30,/6-5

Depth unit of measure: m

Depth Type Grp Frm Age Trb Sample
Int Cvd TOC% % Lithology description
3049.00 Dunl Drak L.Ju/L.Plie 051
cvd 30 s/8st  : y gy to 1t brn gy, mic, cem, 1, 051-1
lam, kln
1.14 30 sSltst : brn gy to y gy, mic 051-2
30 sh/Clst: brn gy to brn blk, ol gy, slt, 051-3
mic
10 Cont : prp, dd, fib 051-4
3061.00 ‘Dunl Drak L.Ju/L.Plie 052
1.86 50 sh/Clst: brn gy to brn blk, ol gy, slt, 052-~3
mic
30 sltst : brn gy to y gy, mic, crs, lam 052~2
cvd 20 §/8st : w to y gy, mic, 1, kln 052-1
tr Cont : prp, dd, £ib 052-4
3073.00 punl Cook L.Ju/L.Plie 053
75 §/8st : w to y gy, mic, 1, kln 053-1
cvd 25 sh/Clst: brn gy to brn blk, ol gy, carb, 053-3
slt, mic
tr Sltst : brn gy to y gy, mic, crs, lam 053-2
tr Coal : blk 0534
tr Cont : prp, dd 053-5
3085,00 bunl Cook L.Ju/L.Plie 054

70 8/8st  : w, brn gy, vy gy, carb, slt, mic, 054-1
cem, 1, lam, kln

cvd 30 S8h/Clst: brn gy to brn blk, ol gy, carb, 054-2
slt, mic
tr Cont : prp, dd 054-3
3097.00 Dunl Cook L.Ju/Hett-E.Plie {55

0.32 70 s/8st : w, brn gy, y gy, carb, slt, nic, 055-1
cem, 1, lam, kln
cvd 30 sh/Clst: brn gy to brn bik, ol gy, carb, 055-2
slt, mic
tr Cont : prp, dd 055--3
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GEQGHEMICAL LABORATDRES OF KORWAY (%

Table 1 : Lithology description for well NOCS 30/6-5

Depth unit of measure: m

Depth Type Grp Frm Age Trix Sample
Int Cvd TOC% % Lithology description
3109.00 Dunl Cock L.Ju/Hett-E.Plie 056
70 §/8st : w to y gy, carb, mic, £, cem, 056-1
lam, kln
15 sltst : brn gy to brn blk, carb, mic 056~2
cvd 15 sh/Clst: brn gy to brn blk, carb, mic 056-3
tr Cont : prp, dd 056-4
3127.00 Dunl Am/b L.Ju/Hett-E.Plie 057
cvd 70 8/8st : w to y gy, carb, mic, £, cem, 057-1
lam, kln
1.67 i5 8ltst : brn gy to brn blk, carb, mic 057-2
2.36 15 Sh/Clst: brn gy to brn blk, carb, mic 057-3
tr Cont : prp, 4dd 057~4
3139.00 bunl aAm/b L.Ju/Heti-E.Plie 058
0.30 60 8/5st : brn gy to y gy, carb, nic, £, 058-1
cem, lam, kin
25 8h/Clst: brn gy to brn blk, ol gy, carb, 058~4
mic
10 sltst : brn gy to brn blk, carb, cly, mic 058-2
5 Coal : blk to brn blk, wx 058-3
tr Cont : prp, dd 058-5
3145.00 bunl Am/b L.Ju/Hett-E.Plie 059
1.11 50 Sh/Clst: brn gy to brn blk, ol gy, carb, 059-3
mic, wx
30 s/Sst : brn gy to y gy, carb, mic, £, 0591

cem, lam, kln
20 sltst : brn gy to brn bik, carb, cly, mic 059-2
tr Coal : blk 059-4
tr Cont : prp, dd 0B89~5
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GEQCHEMICAL LABORATORIES OF KORWAY 5

Table 1 : Lithology description for well NOCS 30/6-5

Depth unit of measure: m

bepth Type Grp Frm Age Trb Sample
Int Cvd TOC% % Lithology description
3157.00 punl Am/b L.Ju/Hett-E.Plie 060
35 $/8st : brn gy to y gy, carb, mic, £, 060~1
cem, lam, kln
0.84 35 Sh/Clst: brn gy to brn blk, ol gy, carb, 060-3

mic, wx
1.03 30 8ltst : brn gy to brn blk, carb, cly, mic 060-2

3184.00 bunl Am/b L.Ju/Hett-E.Plie , 061
45 8/8st : brn gy to y gy, carb, mic, £, 061-1

cem, lam, kin
1.12 45 Sltst : brn gy to brn blk, carb, cly, mic 061-2

10 sh/Clst: brn gy to brn blk, ol gy, carb, 061-3
mic, wx
3193.00 punl Am/b L.Ju/Hett-E.Plie 062
70 8/8st : brn gy to y gy, carb, mic, cem, 062-1
1, lam, kln
15 8ltst : brn gy to brn blk, carb, cly, mic 062-2
15 Sh/Clst: brn gy to brn blk, ol gy, carb, 062-3
mic, wx
tr Coal : blk 062-4
3205.00 buril Am/b L.Ju/Hett-E.Plie 063
70 s/Sst : brn gy to y gy, carb, mic, cem, 063-1
1, lam, kin
15 sltst : brn gy to brn blk, carb, cly, mic 063-2
2.06 15 sh/Clst: brn gy to brn blk, ol gy, carb, 0633
mic, wx
tr Coal : blk 063-4
3229.00 Stat L.Ju/Hett-E.Plie 064
0.21 90 s/Sst : w to y gy, mic, crs, 1 0641
5 Ceoal : blk 0642

5 Sh/Clst: brn gy to brn blk, carb, slt, mic 064-3
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Lithology description for well NOCS 30/6-5

Depth unit of measure: n
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Table 1 : Lithology description for well NOCS 30/6-5
Depth unit cof measure: m
Depth Type Grp Frm Age Trb Sanmple
Int Cvd TOC% % Lithology descrlptlon
3301.00 Stat L.Ju/Hett-E.Plie 070
90 5/8st : y gy, mic, 1 070-1
10 Sh/Clst: m drk gy, mic 0702
3313.00 Stat L.Jus/Hett-E.Plie 071

0.11 70 5/8st : w to y gy, carb, mic, crs, 1, kln 071-1
15 sltst : brn gy to brn blk, carb, cly, mic 071-2

10 sh/Clst: brn gy to ol gy, carb, wx 071-3
5 Ccal : blk, wx 071-4
3325.00 Stat L.Ju/Hett-E.Plie 072
50 S/8st : w to y gy, mic, 1, kln 072-1
63.57 30 Coal : blk, wx 072-3
15 sh/Cist: brn gy to brn blk, ol gy, slt, 072-2
mic, wx
5 Sh/Clst: dsk brn 072-5
tr sltst : brn gy, mic 072-4
3337.00 Stat L.Ju/Hett-E.Plie 074
0.50 75 8/Sst : w to y gy, mic, 1, kln 074-1
15 Sh/Clst brn gy to brn blk, 1t ol gy, 074~3
carb, slt, mic, wx
10 sh/Clst: gn gy to m brn, slt, mic, wx 074-2
3349.00 Stat L.Ju/Hett~E.Plie 073
50 5/8st : w to y gy, mic, 1, kln 073~1
40 Cont : prp, 44 073-3
cvd 10 sh/Clst: brn gy to brn blk, ol gy, dsk 073-2

brn, slt, mic, wx
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GEOGHEMICAL LABORATORIES OF NORWAY A5

Table 1 : Lithology description for well NOCS 30/6-5

Depth unit of measure: m

Depth Type Grp Frm Age Trb Sample
int Cvd TOC% % Litholecgy description
3361.00 Stat L.Ju/Hett-E.Plie ' 075
50 s/5st : w to y gy, 1. 075-2
30 Cont : dd 075~-1
20 sh/Clst: brn gy to brn blk, 1t ol gy, 075-3

carb, slt, mic, wx

3373.00 Stat L.Ju/Hett-E.Plie 076

65 5/8st : w toy gy, 1 076-1
1.18 25 8h/Clst: gy blk, brn gy to brn blk, 1t ol 076-2
gy, carb, slt, mic, wx

5 Coal ¢ blk 076-3
5 Sh/Clst: gn gy, m brn 076~4
3388.00 Stat L.Ju/Hett-E.Plie 077
1.08 85 s/8st : w to y gy, mic, 1 077-1
5 Sh/Clst: gn gy to m brn 077-2
5 Sh/Clst: brn gy to brn blk, 1t ol gy, 077-3
carb, slt, mic, wx
5 Coal : blk 077-4
3397.00 Stat Tria 078
40 sh/Clst: gn gy, m brn to dsk brn, slt, mic 078-3
30 s/8st : w to vy gy, 1, kiln 078-1
25 sh/Clst: brn gy to brn blk, lt ol gy, sit, 078-4
mic
5 Coal :+ blk 078~2
3421,00 Stat Tria 079
0.12 60 Sh/Clilst: gn gy, m brn to dsk brn, slt, 079-2
mic, wx
30 §/8st  : w to y gy, carb, mic, 1, kln 079-1
10 S8h/Clst: brn gy to brn blk, 1t ol gy, 079-3

carb, slt, mic, wx
tr Cont : cem, prp 07¢-4
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GEOCHEMICAL LABORATORIES 5F NORWAY A'S

Table 1 : Lithology description for well NOCS 30/6-5

bDepth unit of measure: m

Depth Type Grp Frm Age ' Trb Sample
Int Cvd TOC% % Lithology description
3445.00 Stat Tria 080
40 8/85st : w to vy gy, mic, 1, kln 080-~1
40 Sh/Clst: gn gy, m brn to dsk brn, slt, mic 080-3
10 Other : kln 080-2
5 Sh/Clst: brn gy to brn blk, 1t ol gy, slt, 080-4
mic
5 Coal : blk 080-5
3457.00 - Stat Tria 081
40 §8/58¢t : w to y gy, mic, 1, kln 081-1
0.18 40 sh/Clst: gn gy, m brn to dsk brn, slt, mic 081-3
10 Other : kiln 081-2
5 Sh/Clst: brn gy to brn blk, 1t ol gy, slt, 0g1-4
mic
5 Coal : blk 081-5
3463.00 Stat Tria 082
70 §/8st 3 w to y gy, mic, 1 082~1
20 sh/Clst: gn gy, m brn to dsk brn, slt, 082-2
mic, wx
5 Sh/Clst: brn gy to brn blk, 1t ol gy, 082-3
carb, slt, mic, wx
5 Coal : blk 082-4
3487.00 Hegr Tria 083
70 8/8st : w to y gy, mic, 1 083-1
20 s8h/Clst: gn gy, m brn to dsk brn, slt, 083-2
mic, wx
5 Sh/Clst: brn gy to brn blk, 1t ol gy, 083-3

carb, slt, mic, wx
5 Coal : blk 083-4
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GEQCHEMICAL LABORATORIES GF NORWAY A'S

Table 1 : Lithology description for well NOCS 30/6-5

Depth unit of measure: m

Depth Type Grp Frm Age Trb Sample
Int Cvd TOC% % Lithology description
3493.00 Hegr Tria 084
0.54 50 5h/Clst: gn gy, m brn to dsk brn, slt, 084-2
mic, wx
30 s/8st  : w to y gy, nmic, 1, kln 084-1
20 Sh/Clst: brn blk, ol gy, m drk gy, carb, 084-3
slt, mic
tr Coal : blk 084-4
tr Cont : prp 084-5
3505.00 Hegr Tria 085
50 S/5st : w to y gy, mic, 1, kln 085-1
35 S8h/Clst: gn gy, = brn to dsk brn, slt, 085-2
mic, wx

10 sh/Clst: brn gy to brn blk, ol gy to 1t ol 085-3
gy, m drk gy, carb, slt, mic

5 Coal : blk 085-4
3514.00 Hegr Tria 086
60 8/8st : w to y gy, =mic, 1, kln 086-1
35 Sh/Clst: gn gy, m brn to dsk brn, slt, mic 086-2
5 Sh/Clst: brn blk, 1t ol gy, m drk gy, 086-3
carb, slt, mic
tr Coal : blk 086-4
3529.00 Hegr Tria 087
40 s/8st : w to y gy, mic, 1, kln 087-1
40 shs/Clst: gn gy, m brn, dsk brn, slt, mic 087-3
0.69 15 Sh/Clst: brn blk, 1t ¢l gy, m drk gy, 087-4
carb, slt, mic
5 8ltst : gy pi to brn gy, mic 087-2

tr Coal : blk 087-5
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GEQCHEMICA, |ABCRATORIES OF NORWAY A/S

Table 1 : Lithology description for well NOCS 30,/6-5

Depth unit of measure: m

Depth Type Grp Frm Age Trb Sample
Int Cvd TOC% % Lithology description
3538.00 Hegr Tria 088
55 §/58st : w to y gy, mic, 1, kin 088-1
0.20 30 sh/Clst: gn gy, m brn, dsk brn, slt, mic 088-3
10 Ssh/Clst: brn blk, 1t ol gy, m drk gy, 088-4
carb, slt, mic
> Coal : blk 088-5
tr Sltst : gy pi to brn gy, mic 088-2
tr Cont : prp 088~6
3547.00 Hegr Tria 089
55 §/85st : w to y gy, mic, 1, kln 389-1
30 sh/Clst: gn gy, m brn, dsk brn, slt, mic 089-3
10 sh/Clst: brn blk, 1t ol gy, m drk gy, 089-4
carb, slt, mic
5 Coal : blk 089-5
tr 8ltst : gy pi to brn gy, mic 089-2

tr Cont ¢ pry 089~6



Table 2 : Rock-Eval table for well NOCS 30/6-5 Page: 1

Depth unit of measure: m

Depth Typ Lithology si s2 $3  S2/83 TOC HI  OI PP PI Tmax Sample
2437.00 cut Sh/Clst: brn gy, ol gy, m gy 0.07 0.21 0.27 0.78 0.45 47 60 0.3 0.25 427 020-1
2452.00 cut Sh/Clst: ol gy to 1t el gy, m 1t gy 0.06 0.21 0.31  0.68 0.49. 43 63 0.3 0.22 427 022-2

to m drk gy
2458.00 cut Sh/Clst: brn blk 1.12 32.09 0.62 51.76 5.98 537 10 33.2 0.03 421 023-4
2461.00 cut Sh/Clst: brn blk * 1.15 27.84 0.89 31.28 5.46 510 16 29.0 0.04 424 024-4
24730.00 cut Sh/Clst: brn blk 1.34 30.76 1.00 30.76 5.98 514 17 32.1  0.04 422 0254
2473.00 cut Sh/Clst: ol gy, m gy to m drk gy 0.03 0.15 0.28 0.54 0.20 75 140 0.2 0.17 425 026-3
2485,00 cut Sh/Clst: brn blk 1.29 23.63 0.79 29.9% 5.09 464 16 24.9 0.05 423 027-4
2497.00 cut Sh/Clst: brn blk 1.29 23.40  1.12 20.89 4.99 469 22 24,7 0.05 421 028-4
2512.00 cut Sh/Clst: brn blk 3.21 43.54 1.73 25.17 7.87 568 23  46.8 0.07 423 029-4
2521.00 cut Sh/Clst: brn blk to ol blk 1.87 30.08 1.14 26.39 5.87 512 19 32.0 0.06 423 030-4
2533.00 cut Sh/Clst: brn blk to ol blk 1.74 29.50 1.39 21.22 6.10 484 23 31.2 0.06 424 0311
2545.00 cut Sltst : brn blk 1,28 25.37 1.62 15.66 5.87 432 28 26.7 0.05 423 032-1
2557.00 cut Sltst : brn blk 1.35 23.41 1.51  15.50 5.07 462 30 24.8 0.05 424 033-1
2563.00 cut Sltst : brn blk to ol blk 1,39 21.35 1.33 16.05 4.65 459 29 22.7 0.06 425 034-1
2581.00 cut Sltst : brn blk ta ol blk 2.35 34.06 1.32 25.8¢ 5.79 588 23 36.4 0.06 425 035-1

GEOLAB@INOR
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Table 2 : Rock-Eval table for well NOCS 30/6-5 Page: 2

Depth unit of measure: m

Pepth Typ Lithology s1 52 S3 52/53 TOC HI o1 PP PI  Tmax Sample
2599.00 cut Sltst : brn blk to ol blk 0.66 12.70 1.43 8.88 3.50 363 41 13.4  0.05 425 036-1
2605.00 cut Sh/Clst: brn blk 1.18 16.98 1.72 9.87 4.93 344 35 18.2 0.06 423 037-2
2617.00 cut sSitst : brn blk 1.07 19.39 1.39 13.95 4.63 419 30 20.5 0.05 425 038-2
2641.00 cut Sltst : brn blk . 0.73 11.09 1.32 8.40 3.74 297 35 11.8 0.06 426 040-2
2653.00 cut Sh/Clst: ol gy, lt gy to lt ol gy, m . 0.02 0.18 0.50 0.36  0.63 29 79 0.2  0.10 423 041-3

gy .
2665.00 cut Sltst : brn blk 0.85 20.89 0.71 29.42 5.04 414 14 21.7 0.04 421 o042-1
2677.00 cut Sltst : brn blk 0.88 10.76 0.52 20.69 5.13 216 10 11.6 0.08 427 043-1
2689.00 cut Sh/Clst: ol gy, 1t gy, it ol gy, m 0.02 0.22 0.38 0.58 0.57 39 67 0.2 0.08 425 044-2
9y
2701.00 cut Sltst : brn blk 1.03 13.93 0.73 19.08 4.81 290 15 15.0 0.07 426 045-1
2713.00 cut Sltst : brn gy to y gy 0.1 1.16 0.91 1.27  0.95 122 96 1.3 0.12 431 090-1

2722.00 cut Sh/Clst: ol blk, m 1t gy to m drk gy 0.15 2.41 0.37 6.51 1.29 187 29 2.6 0.06 425 091-3

2734.00 cut Sltst : brn gy to y gy 0.51 4.64 0.40 11.60 1.51 307 26 5.2 0.10 430 092-1
2746.00 cut Sltst : brn gy 0.5¢ 3,91 0.49 7.98 1.51 259 32 4.5 0.12 433 093-1
2764.00 cut sh/Clst: blk, brn blk, ol blk .83 16.13 0,89 18.12 4.15 389 21 17.0 0.05 425 094-1

GEOLABBINOR
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Table 2 : Rock-BEval table for well NOCS 30/6-5 Page: 3

Depth unit of measure: m

Depth Typ Lithology s1 52 s3  82/83  TOC HI  OI PP PI Tmax Sample
2773.00 cut Sltst : brn gy to 1t brn gy 0.14 1.04 0.52 2,00 0.81 128 64 1.2 0.12 436 095-1
2773.00 cut Sh/Clst: 1t ol gy to m drk gv 0.04 0.39 0.33 1.18  0.75 52 44 0.4 0.09 426 095-4
2785.00 cut Sltst : brn gy to 1t brn gy 0.20 1.91 0.49 3.90 1l.19 161 41 2.1 0.09 434 096-1
2797.00 cut Sh/Clst: brn gy to 1t brn gy 0.03 0.08 0.21 0.38  0.10 80 210 0.1 0.27 469 097-1
2803.00 cut Sh/Clst: pu, brn gy, gn ¢y, ol gy, m 0.02 0.21 0.36 0.58 0.47 45 77 0.2 0.09 428 098-1

gy, m brn

2857.00 cut Coal : blk 9.80 107.11 1.15 93.14 40.41 265 3 116.9 0.08 432 102-1
2866.00 cut Coal : blk 14.78 125.65 3.04 41.33 51.00 246 6 140.4 0.11 433 103-2
2953.00 cut S§/5st : y gy 0.13  0.20 0.67 0.30 0.18 111 372 0.3 0.39 402 104-1
2965.00 cut Sltst : brn gy 0.49 2.68 0.97 2.76  1.84 146 53 3.2 0.15 435 105-2
2977.00 cut Sltst : brn gy 0.36  2.28 0.94 2.43 1.52 150 62 2.6 0.14 437 106-2
2986.00 cut Sltst : brn gy to brn blk 0.32  2.27 0.59 3.85 1.34 169 44 2.6 0.12 436 107-1
3013.00 cut 5/8st : y gy to 1t brn gy 0.04 0.09 0.11 0.82  0.11 82 100 0.1 0.31 435 048-1
3025.00 cut Sh/Clst: brn gy to brn blk, ol gy 1.08 7.43 0.23 32.30 1.85 402 12 8.5 0.13 436 049-2
3037.00 cut Sh/Clst: brn gy to brn blk, ol gy 1.17 7.72 0.48 16.08 1.90 406 25 8.9 0.13 437 050-2
3049.00 cut sltst : brn gy to y gy 0.54  3.43 - 1.14 301 - 4.0 0.14 432 051i-2
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Table 2 : Rock-Eval table for well NOCS 30/6-5 ‘ Page: 4

Depth unit of measure: m

Depth Typ Lithology si 52 s3  s2/83 TOC HI 01 133 PI Tmax Sample
3061.00 cut sh/Clst: brn gy to brn blk, ol gy 1.17 7.74 0.08 96.75 1.86 416 - 4 8.9 0.13 435 052-3
3097.00 cut S/Sst : w, brn gy, y gy , 0.16 0.33 0.17 1.94 0.32 103 53 0.5 0.33 441 055-1
3127.00 cut Sltst : brn gy to brn blk 0.68 3.12 0.29 10.76 1.67 187 17 3.8 0.18 439 057-2
3127.00 cut Sh/Clst: brn gy to brn blk . 0.55 535 0.28 19.11 2.36 227 12 5.9 0.09 439 057-3
3139.00 cut S/Sst : brn gy to y gy " 0.08 0.26 0.13  2.00 0.30 87 43 0.3 0.24 434 058-1
3145.00 cut Sh/Clst: brn gy to brn blk, ol gy 0.37 2.18 0.36 6.06 1.11 196 32 2.6 0.15 441 059-3
3157.00 cut Sltst : brn gy to brn blk | 0.33 2.14 - - 1.03 208 - 2.5 0.13 440 060-2
3157.00 cut Sh/Clst: brn gy to brn blk, ol gy 0.31 117 - - 0.84 139 - 1.5 0.21 439 060-3
3184.00 cut Sltst : brn gy to brn blk 0.47 2.39 - - 1.12 213 - 2.9 0.16 439 061-2
3205.00 cut Sh/Clst: brn gy to brn blk, ol gy 0.50 5.55 0.11 50.45 2.06 269 S 6.1 0.08 434 063-3
3229.00 cut S/Sst : w to y gy 0.07 0.30 - - 0.21 143 -~ 0.4 0.19 435 064-1
3241.00 cut Coal : blk 17.85 211.78 2.85 74.31 57.34 369 5 229.6 0.08 437 065-2
3253.00 cut Sh/Clst: brn gy to brn blk 0.95 4.61 0.30 15.37 2.13 216 14 5.6 0.17 438 066-3
3280.00 cut Sh/Clst: brn gy to brn blk 2.05 15.53 0.90 17.26 6.60 235 14 17.6 0.12 438 068-3
3313.00 cut S/Sst : w to y gy 0.07 0.09 0©.28  0.32 0.11 82 255 0.2 0.44 423 071-1
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Table 2 : Rock-Eval table for well NOCS 30/6-5 Page: 5

Depth unit of measure: m

bepth Typ Litheclogy s1 52 53 52/83 TOC HI 01 PP PI Tmax Sample
3325.00 cut Coal : blk 12.59 264.81 2.59 102.24 63.57 417 4 277.4 0.05 435 072-3
3337.00 cut §/Sst : w to y gy 0.13 0.33 0.13 2.54 0.50 66 26 0.5 0.28 444 074-1
3373.00 cut sh/Clst: gy blk, brn gy to brn blk, 1.58  2.99 0.33 9.06 1.18 253 28 4.6 0.35 439 076-2

1t ol gy

3388.00 cut 5/8st : w to y gy » 0.40 0.92 5.40 0.17 1.08 85 500 1.3 0.30 394 077-1
3421.00 cut Sh/Clst: gn gy, m brn to dsk brn 0.22  0.09 0.22 0.41  0.12 75 183 0.3 0.7¢ 299 079-2
3457.00 cut Sh/Clst: gn gy, m brn to dsk brn 0.07 - 0.09 - 0.18 - 50 0.1 1.00 227 081-3
3493.00 cut sh/Clst: gn gy, m brn to dsk bin 1.47 1.31 0.21 6.24 0.54 243 39 2.8  0.53 360 084-2

3529.00 cut Sh/Clst: brn blk, 1t ol gy, m drk gy 0.27  0.99 0.39 2.54  0.69 143 57 1.3 0.21 438 087-4

3538.00 cut sh/Clst: gn gy, m brn, dsk brn 0.15 0.13 0.13 1.00  0.20 65 65 0.3  0.54 377 088-3
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Table 3 a: Weight of EOM and Chromatographic Fraction for well NOCS 30,/6-5 Page: 1
Depth unit of measure: m
Rock
Extracted EOM Sat ©  Aro Asph NSO HC  Non-HC TOC{e)

Depth Typ Lithology (g) (mg) (mg) (mg) {mg) (mg) (mg)  (mg) (%) sample
2470.00 com * Composite sample - see table 3 e # 2.5 19.6 4.2 3.4 0.4 11.6 7.6 12.0 8.00 108-0
2512.00 com * Composite sample - see table 3 e * 4.8 34.1 6.4 0.6 1.8 25.3 7.0 27.1 8.30 109-0
2533.00 com * Composite sample - see table 3 e * . 10.0 36.3 1.7 7.8 1.8 19.0 15.5 20.8 8.60 110-0
2557.00 com * Composite sample — see table 3 e * 4.1 23.0 5.6 5.7 0.9 10.8 1.3 11.7  7.50 111i-0
2581.00 com * Composite sample — see table 3 e * 4.3 25.3 10.5 7.2 1.2 6.4 17.7 7.6 8,00 112-0
2641.00 com * Composite sample - see table 3 e * 3.3 13.2 4.0 3.4 0.6 5.2 7.4 5.8 6.10 113-0
2701.00 com * Composite sample — see table 3 e * 1.5 12.2 2.3 1.5 0.5 7.9 3.8 8.4 7.30 114-0
2785.00 com * Composite sample — see table 3 e * 3.8 4.7 0.8 0.7 0.1 3.1 1.5 3.2 1.30 115-0
2866.00 com * Composite sample — see table 3 e * 0.8 26.0 2.7 4.6 9.3 9.4 7.3 | 18.7 40.20 116-0
2986.00 com * Composite sample — see table 3 e * 1.7 4.9 2.9 1.7 0.1 0.2 4.6 0.3 1.78 117-0
3061.00 com * Composite sample - see table 3 e * 4.9 15.7 5.2 4.1 0.2 6.2 9.3 6.4 2.32 118-0
3205.00 com * Composite sample — see table 3 e # 0.9 3.1 1.4 1.3 - 0.4 2.7 0.4 2.12 120-0
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Table 3 b: Concentration of EOM and Chromatographic Fraction (wt ppm rock) for well NOCS 30,/6-5

Depth unit of measure: m

Depth Typ Lithology EOM Sat Aro Asph NSO HC Non-HC Sample
2470.00 com * Composite sample - see table 3 7840 1680 1360 160 4640 3040 4800 108-0
2512.00 com * Composite sample - see table 3 7045 1322 123 371 5227 1446 5599 109-0
2533.00 com * Composite sample - see table 3 3629 770 780 179 1900 1550 2080 110-0
2557.00 com * Composite sample - see table 3 , 5555 1352 1376 217 2608 2729 2826 111-0
2581.00 com * Composite sample — see table 3 5829 2419 1658 276 1474 4078 1751 112-0
2641.00 com * Composite sample - see table 3 3975 1204 1024 180 1566 2228 1746 113-0
2701.00 com * Composite sample — see table 3 7973 1503 980 326 5163 2483 5490 114-0
2785.00 com * Composite sample — see table 3 1246 212 185 26 822 397 848 115-0
2866.00 com * Composite sample - see table 3 34210 3552 6052 12236 12368 9605 24605 116-0
2986.00 com * Composite sample — see table 3 2832 1676 982 57 115 2658 173 117-0
3061.00 com * Composite sample — see table 3 3178 1052 829 40 1255 1882 1295 118-0
3205.00 com * Composite sample — see table 3 3297 1489 1382 - 425 2872 425 120-0

Page: 1
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Table

3 c¢: Concentration of EOM and Chromatographic Fraction (mg/g TOC(e)) for well NOCS 30,/6-5

Depth unit of measure: m

Depth Typ Lithology EOM sat Aro Asph NSO HC Non-HC Sample
2470.,00 com * Composite sample - see table 3 98.00 21.00 17.00 2.00 58.00 38.00 60.00 108-0
2512.00 com * Composite sample — see table 3 84.88 15.93 1.49 4.48 62.98 17.43 67.46 109-0
2533.00 com * Composite sample — see table 3 42,21 8.95 9.07 2.09 22.09 18.02 24.19 110-0
2557.00 com * Composite sample ~ see table 3 - 74,07 18.04 18.36 2.90 34.78 36.39 37.68 111-0
2581.00 com * Composite sample — see table 3 72.87 30.24 20.74 3.46  18.43 50.93  21.89 112-0
2641.00 com * Composite sample — see table 3 65.18 19.75 16.79 2.96 25.68 36.54 28.64 113-0
2701.00 com * Composite sample - see table 3 109.23 20.59 13.43 4.48 70,73 34.02 75.21 114-0
2785.00 com * Composite sample - see table 3 95.90 16.32 14.28 2.04 63.25 30.61 65.29 115-0
2866.00 com * Composite sample - see table 3 85.10 8.84 15.06 30.44 30.77 23.89 61.21 116-0
2986.00 com * Composite sample - see table 3 159.12  94.17 55.21 3.25 6.49 149.38 9.74 117-0
3061.00 com * Composite sample ~ see table 3 136.99 45.37 35.77 1.75 54.10 81.15 55.84 118-0
3205.00 com * Composite sample - see table 3 155.56  70.25 65,23 - 20.07 135.49  20.07 120-0

Page: 1
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Table

3 d: Composition of material extracted from the rock (%) for well NOCS 30,/6-5 Page: 1
Depth unit of measure: m
Sat Aro Asph NSO HC Non-HC Sat HC

Depth Typ Lithology %6& %5& E;Eﬂ %6& Egi EOM ;;; Non-HC Sample
2470.00 com * Composite sample — see table 3 e * 21.43 17.35 2.04 59.18 38.78 61.22 123.53 63.33 108-0
2512.00 com * Composite sample - see table 3 e # 18.77 1.76 5.28 74.19  20.53 79.47  xx*xxxx 25,83 109-0
2533.00 com * Composite sample - see table 3 e *  21.21  21.49 4.96 52.34 42.70 57.30 98.72 74.52 110-0
2557.00 com * Composite sample — see table 3 e * 24,35 24.78 3.91 46.96 49.13 50.87 98.25 96.58 111-0
2581.00 com * Composite sample — see table 3 e * 41.50  28.46 4.74 25.30 69.96 30.04 145.83 232.89 112-0
2641.00 com * Composite sample — see table 3 e # 30.30  25.76 4.55 39.39 56.06 43.94 117.65 127.59 113-0
2701.00 com * Composite sample — see table 3 e * 18.85 12.30 4.10 64.75 31.15 68.85 153.33 45.24 114-0
2785.00 com * Composite sample —~ see table 3 e * 17.92 14.89 2.13  65.96 31.91 68.09 114.29 46.88 115-0
2866.00 com * Composite sample — see table 3 e * 10.38 17.69 35.77 36.15 28.08 71.92 58.70 39.04 11l6-0
2986.00 com * Composite sample -~ see table 3 e * 59.18 34.69 2.04 4.08 93.88 6.12 170.59 ***x%x  117-0
3061.00 com * Composite sample — see table 3 e * 33,12 26.11 1.27  39.49 59.24 40.76 126.83 145.31 118-0
3205.00 com * Composite sample — see table 3 e * 45.16  41.94 - 12.90 87.10 12.90 107.69 675.00 120-0
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Table 3 e: List of composite samples appearing in the extraction tables for well NOCS 30,6-5

Depth unit of measure: m

NOTE: Depths shown in tables 3

a to d correspond to the composite

Upper depth Lower depth Typ Sample
2458.00 2470.00 com 108-0
2485.00 2512.00 com 109-0
2521.00 2533.00 com 110-0
2545.90 2557.00 com 111-0
2563.00 2581.00 com 112-0
2599.00 2641.00 com 113-0

is

is

is

is

is

is

composed

composed

composed

composed

composed

composed

Depth

2458.00
2461.00
2470.00

2485.00
2497.00
2512.00
2521.00
£533.00
2545.00
2557.00

2563.00
2581.00

2599.00
2617.00
2641.00

Page: 1
samples’ lower depth.
Lithology Sample
Sh/Clst: brn bilk, carb, mic, wx 023-4
Sh/Clst: brn blk, carb, mig, wx 024-4
Sh/Clst: brn blk, catb, mic, wx 025-4
5h/Clst: brn blk, carb, slt, mic 027-4
Sh/Clst: brn blk, carb, slt, mic 028-4
Sh/Clst: brn blk, carb, slt, mic 029-4
Sh/Cist: brn blk to ol blk, carb, slt, 030-4
mic
sh/Clst: brn bik to ol blk, carb, slt, 031-1
mic
Sltst : brn blk, carb, mic 032-1
Sltst : brn blk, carb, mic 033-1
Sitst : brn blk to ol blk, carb, mic 034-1
Sltst : brn blk to ol blk, carb, mic 035-1
Sltst : brn blk to ol blk, carb, mic 036-1
Sltst : brn blk, carb, pyr, mic 038-2
Sltst : brn blk, carb, mic 040-2
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Table 3 e: List of composite samples appearing in the extraction tables for well NOCS 30,/6-5

Depth unit of measure: m

NOTE: Depths shown in tables 3

Upper depth Lower depth Typ
2665.00 2701.00 com
2713.00 2785.00 com
2857.00 2866.00 com
2965.00 2986.00 com

a to d correspond to the composite samples’ lower depth.

Sample

114-0

115-0

116~0

117-0

is

is

composed of:

composéd of:

composed of:

composed of:

Depth

2665.00
2677.00
2701.00
2713.00
2734.00

2746.00
2773.00

2785.00
2857.00
28656.00
2965.00

2977.00
2986.00

Typ

cut
cut
cut
cut
cut

cut
cut

cut
cut
cut
cut

cut
cut

Page: 2
Lithology Sample
Sltst : brn blk, carb, mic 042-1
Sltst : brn blk, carb, mic 043-1
Sltst : brn blk, carb, slt, mic 045-1
Sltst : brn gy to y gy, calc, carb, s, 090-1
mic, glauc, kin
Sitst : brn gy to y gy, calc, carb, s, 092-1
mic, glauc, kln
Sltst : brn gy, carb, s, mic, glauc 093-~-1
Sltst : brn gy to 1t brn gy, calc, 0951
carb, s, mic, glauc
Sltst : brn gy to 1t brn gy, calc, s, 096-1
mic
Coal : blk 102-1
Coal : blk 103-2
Sltst : brn gy, carb, cly, mic 105-2
8ltst ¢ brn gy, carb, cly, mic 106-2
Sitst : brn gy to brn blk, carb, cly, 107-1

mic

oA BNOR
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Table 3 e: List of composite samples appearing in the extraction tables for well NOCS 30,/6-5

Depth unit of measure: m

NOTE: Depths shown in tables 3

Upper depth  Lower depth
3025.00 3061.00
3127.00 3205.00

Typ

com

com

a to d correspond to the composite samples’ lower depth.

Sample

118-0 is composed of:

120-0 is composed of:

Depth Typ Lithology

‘Page: 3

Sample

3025.00
3037.00
3061.00
3127.00
3145.00
3157.00
3205.00

cut
cut
cut
cut
cut
cut

cut

Sh/Clst:
Sh/Clst:
Sh/Clst:
Sh/Clst:
Sh/Clst:
Sh/Clst:
Sh/Clst:

brn gy to brn blk,
mic
brn gy to brn blk,
mic
brn gy to brn blk,
mic

brn gy to brn blk,
brn gy to brn blk,
carb, mic, wx
brn gy to brn blk,
carb, mic, wx
brn gy to brn blk,
carb, mic, wx

ol gy, slt,
ol gy, sit,
ol gy, slt,
carb, mic
ol gy,

ol qy,

ol gy,

049-2
050-2
052-3
057-3
059-3
060-3
063-3
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Table 4 : Saturated Hydrocarbon Ratios for well NOCS 30/6-5

Page: 1
Pepth unit of measure: m
Pristane Pristane Pristane + Phytane Phytane

Depth Typ Lithology nCl7 Phytane nCl7 + nCl8 'nCl8 CPI Sample
2470.00 com bulk 1.00 1.00 0.80 - 1.20  108-0
2512.00 com bulk 1.00 1.30 0.80 - 1.10 109-0
2533.00 com bulk 1.20 1.60 1.10 - 1.20  110-0
2557.00 com bulk 1.20 1.60 1.00 - 1.20 111-0
2581.00 com bulk 1.00 1.50 1.00 - 1.20  112-0
2641.00 com bulk 1.20 1.70 0.80 - 1.30 113-0
2701.00 com bulk 1.10 2.60 0.80 - 1.20  114-0
2785.00 com bulk 0.90 2.70 0.70 - 1.20 1150
2866.00 com bulk 1.30 5.10 0.80 - 1.20  116-0
2986.00 com bulk 0.60 2.50 0.50 - 1.20  117-0
3061.00 com bulk 0.60 1.50 0;60 - 1.20  118-0
3205.00 com bulk 0.49¢ 2.20 0.30 - 1.30  1z20-0

oL @NoR
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Table

Depth Typ Lithology

2470.00
2533.00
2557.00
2581.00
2641.00
2701.00
2785.00
2866.00
2986.00
3061.00

5 : Aromatic Hydrocarbon Ratios for well NOCS 30/6-5 Page: 1
Depth unit of measure: m

MR DMNR BPhR  2/1MP MPIl MPI2 DBT/P 4/LMDBT (34+2)/LDBT Sample
com bulk - 0.49 - 0.78 0.93 0.78 0.57 0.53 0.31 108-0
com bulk 0.80 0.78 0.13 0.84 0.90 0.80 0.61 0.31 0.23 110-0
com bulk 0.62 (¢0.7r 0.11 0.8 0.78 0.71 0.48 0.35 0.27 111-0
com bulk .80 0.71 0.09% Q.83 0.77 0.77 Q.32 0.44 ¢.28 112-¢
com buik - 0.59 0.06 0.73 0.6% 0.60 0,34 0.39 .32 113-0
com bulk - - - 6.59 0.47 0.43 0.12 0.89 0.71 114-0
com bulk - - -~ 0.77 0.6l 0.63 0.16 2.7 2.63 115-0
com bulk - 0.54 0.09 0.64 0.5 0.65 0.15 0.70 0.47 116-0
com bulk - - - 0.88 0.64 0.52 0.20 2.62 0.82 117-0
com bulk - 0.49 - 0.94 0.70 0.77 0.16 12.54 1.63 118-0
com bulk - - - .74 0.70 0.70 - 1.70 - 120-0

3205.00
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Table 6 : Thermal Maturity Data for well NOCS 30/6-5 Page: 1

Depth unit of measure: m

vitrinite Number of Standard Spore
Depth Typ Lithology Reflectance Readings Deviation Fluorescence SCI1 Tmax Sample
(%) Colour (“c)

2005.00 cut bulk 0.44 3 0.12 4 - - 0050
2101.00 cut bulk 0.45 3 0.04 0 - - 009-0
2197.00 cut bulk . 0.52 4 0.04 4 - - 012-0
2317.00 cut bulk | 0.46 9 0.04 4 - - 014-0
2413.00 cut bulk 0.50 10 0.06 4 - - 018-9
2485.00 cut bulk 0.46 13 0.03 445 - - 027-0
2512.00 cut Sh/Clst: brn blk - - - - 4.5 423 0294
2533.00 cut Sh/Clst: brn blk to ol blk - - - - 4 ~ 4.5 424 031-1
2545.00 cut Sltst : brn blk - - - - 4 423 032-1
2563.00 cut bulk 0.51 15 0.06 5 - - 034-0
2581.00 cut Sltst : brn blk to ol blk - - - - 4-45 425 035-1
2617.00 cut Sltst : brn blk - | - - - 4.5 425 038-2
2641.00 cut bulk 0.53 10 0.06 5 - - 040-0
2665.00 cut Sltst : brn blk ' - - - - 4.52 421 042-1
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Table 6 : Thermal Maturity Data for well NOCS 30/6-5 Page: 2

Depth unit of measure: m

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

2677.00 cut Sitst : brn blk - - - - 4.5 427 043-1
2722.00 cut bulk 0.51 11 0.04 5 - - 091-0
2734.00 cut Sitst : brn gy to y gy - - - - 4.5 -5 7 430 092-1
2764.00 cut Sh/Clst: blk, brn blk, ol blk . - - - 4.5 425 094-1
2797.00 cut bulk 0.51 20 0.05 5 - - 097-0
2857.00 cut bulk 0.66 26 0.05 546 - - 102-9
2986.00 cut bulk 0.57 24 0.05 5+6 -~ - 197-0
3037.00 cut Sh/Clst: brn gy to brn blk, ol gy - - - - 5~ 5.57 437 050-2
3061.00 cut bulk 0.56 21 0.06 6 - - 052-0
3127.00 cut Sh/Clst: brn gy to brn blk - - - - 5~ 5.5 439  057-3
3139.00 cut bulk 0.67 27 0.07 5+6 - - 058-0
3241.00 cut bulk 0.69 41 0.05 6+7 - - 065-0
3241.00 cut Coal : blk - - - - 6 437 065-2
3325.00 cut bulk _ 0.63 17 0.07 0 - - Q072-0
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Table 6 : Thermal Maturity Data for well NOCS 30/6-5 .Pége: 3

bepth unit of measure: m

Vitrinite Number of Standard Spore
Depth Typ Lithology Reflectance Readings Deviation Fluorescence SCI Tmax Sample
(%) - Colour (7C)
3325.00 cut Coal : blk - - - - 5~ 5.5 435 072-3
3373.00 cut Sh/Cist: gy blk, brn gy to brn blk, - - - - 5.5 - 6 439 076-2
it ol gy
3397.00 cut bulk “o0.67 16 0.05 6 - - 078-0
3487.00 cut bulk 0.63 18 0.03 6 - - 083-0
3547.00 cut bulk 0.70 25 0.05 647 - - 089-0
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Table 7 : Visual Kerogen Composition Data for well NOCS 30,/6-5 Page: 1
Depth unit of measure: m
L] AL 8 C D b1 S I M S | v | C VvV A
I} m i p u RA i AB|N}JF e nicB|I|T o dimH B
P} op / t el necilE|jlum¢tcl i]Tle 1 t o i
iT] r b P is gor t|J]R|]s FDrett}{R{1 1DTr t
; | e o ¢ i a f i | T]1i v e i r { |1 i e
Depth Typ Lithology f%] L t 1 1 ne 1l £t L|%|n s tnoI}%|inn t V VSmle
2512.00 cut Sh/Clst: brn blk 70 Kx ok K% 10 % *x% % 20 * Kok 029-4
2533.00 cut Sh/Clst: brn blk to ol blk TO Ak Kk Kk 10 % *%x % 20 ko ko 031-1
2545.00 cut Sltst : brn blk 65 x% Xk k% 10 * *%x 25 * Kok 032-1
2581.00 cut Sltst : brn blk to ol blk TS5 AE Kk Ak 10 * *x*% & 15 k k% 035-1
2617.00 cut Sltst : brn blk 60 x  * x% 15 ok 25 * Kk $38-2
2665.00 cut Sltst : brn blk 602 * * x% 152 *x ok 252 * ok 042-1
2677.00 cut Sltst : brn blk 30 x Kk 30 k¥ K 40 Kk ok 043-1
2734.00 cut Sltst : brn gy to y gy 3072 * Kk 202 k& % 502 k% & 092-1
2764.00 cut Sh/Clst: blk, brn blk, ol blk 70 %% % % 10 kk ok 20 koox 094-1
3037.00 cut Sh/Clst: brn gy to brn blk, ol gy CHE N 52 * 57 * 050-2
3127.00 cut Sh/Clst: brn gy to brn blk 36 K« x &% 20 * *% & 50 * kK 057-3
3241.00 cut Coal : blk 5 * 5 * g0 * 065-2
3325.00 cut Coal : blk 5 * 5 * 90 * 072-3
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Table 7 : Visual Kerogen Composition Data for well NOCS 30,/6-5 - Page: 2

Depth unit of measure: m

L] AL § C D ] I} S I M S | v | C V A
Il mi p uRA i A B|N}J]F enic BJ]I|T o im B
{?P] op / £t el nc i|Ejum¢tcl i|[T|le 1 t o i
{T] r b P 1 s gocr t|R|{s FDr e t|RI1 1D t
| | e o c i a £ i | TiIi uw e i r | fi i e
Depth Typ Lithology %1 Lt 1 1 nel t L|l%in s tnwoI]%inn t V VSmple
3373.00 cut sh/Clst: gy blk, brn gy to brn blk, 15 * k& 15 ? % 70 * Kk 076-2

1t ol gy
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Table 8 WELL 30/6-%
PYROLYSIS GC ON NON-EXTRACTED ROCK. VALUZS FROM 82 PEARK,
DEPTH % 01-C5 % CE+
{m) of teotal of total

2470 11 £9
2485 15 a5
2497 14 86
2512 11 £9
2521 13 a7
2533 12 gs
2545 15 85
2557 12 | 88
2563 15 B5
2581 12 £8
2599 14 86
2605 16 84
2617 : 12 ea
2641 18 82
2665 16 84
2677 15 85
2701 14 BE
2722 5 95
2734 22 78
2764 13 87
2773 21 79

2785 40 &0
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Tabhle B Wl ZG/6-F
PYROLYSIE GC ON NON-ITRACUTED ROCK. VALUES FROM S22 PEAK
DEPTH % C1-C5 % Cot
(m? of total of total
2887 21 74
2866 24 s
2965 zZ9 71
Z29B¢E 28 72
3025 17 B3
3049 32 68
3061 17 E3
2127 SLTET 11 £5
3127 CLsST 30 70
3145 34 o6
3157 a8 62
3184 31 69
3245 25 75
3241 27 653
3253 39 70
3280 22 78
3325 17 B3
3373 32 68



Table WEll, Z0/6-5

PYROLYSIS GC ON PRE-EXTRACTED ROCK. VALUES FROM 87

DEPTH % C1-C5 %
{m) of total of

2533 21
2547 22

2581

2041 13
2701 z5
2785 32

2866 29
2986 34
2061 27
3205 35

cEoLas B o
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Lo+
total

56

8o

79

78
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Histogram cf vitrinite reflectance measurements
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Saturated fraction gas chromatograms
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