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SUMMARY

Well NOCS 30/6-9 is situated in the southern part of the

Oseberg Field area in the Norwegian sector of the North Sea.

Samples were analysed from the Cretaceous through the

Jurassic and include the upper part of the Triassic.

The well is immature/moderately mature down to about 2850 in

(in the Cook Fm.)• It reaches the top of the oil window

between 3200 m and 3300 m. Peak oil generation is estimated

to be at roughly 3800 m (below TD of the well).

There are no reliable data for the source rock potential of

the Heather Fm., and the Draupne Fm. is absent in this well.

The Drake and Statfjord Fras. appear to have poor to fair

(good?) potentials for generation of gas and possibly for

small amounts of oil and waxy oil respectively.

The Ness and Etive Fms. contain an oil column. This oil

seems to have been generated by Viking Graben Upper Jurassic

source rocks at a maturity estimated to be roughly 0.9 % Ro

(possibly equivalent to a depth of about 4500 m).
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INTRODUCTION

The well NOCS 30/6-9 is situated in the southern part of the

Oseberg Field area. It was drilled in 1982 and was suspended

as an oil and gas find, having a TD of 3476 m (RKB) in the

Triassic.

A total of 224 samples was collected at the Norwegian

Petroleum Directorate in Stavanger including 53 core chip

samples. The cuttings samples between 2405 m and 3475 m

(RKB) were washed and lithologically described. The analysed

interval is from 2405 m to 3475 m (RKB), including forma-

tions from the Upper Cretaceous to Triassic.

From the 224 samples examined, 98 lithologies from 96

samples were selected for screening analysis (TOC and Rock-

Eval analyses). Based on the results of these, the following

number of samples were selected for further analysis.

Thermal extraction - pyrolysis -

gas chromatography 74 samples

Extraction, MPLC fractionation,

saturated and aromatic hydrocarbon -

gas chromatography 43 samples

Vitrinite reflectance microscopy 18 samples

Visual kerogen analysis 15 samples

Gas chromatography - mass spectrometry

of saturated and aromatic hydrocarbons 7 samples

Isotope analysis of C1r + fractions 7 samples

Sample lists and tabulated analytical results are displayed

in the Appendix.
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General well data is as follows:

Postition

Elevation

Water depth

Status

60°30'03.46"N, 2°46'52.62"E

25 m AMSL

107 m

Suspended, oil and gas discovery

Based on information from well data summary sheet {vol 13)

from NPD, the following general stratigraphic division of

the well can be made (RKB depths):

RKB

Upper Cretaceous 2280 - 2422.5 m

Lower Cretaceous

Upper Jurassic

Viking Group

Draupne Formation

Heather Formation

Middle Jurassic

Brent Group

Ness Formation

Etive Formation

Lower Jurassic

Dunlin Group

Drake Formation

Cook Formation

Burton Formtion

Amundsen Formation

Statfjord Formation

ABSENT

2422.

2422.
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.5
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2422.

2458

2458

2458

2554

2620

2620

2620

2820
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Triassic

Hegre Group

TD

3388.5 - 3476 m

3388.5 - 3476 m

3476 m
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LITHOLOGY AND TOTAL ORGANIC CARBON CONTENT

Figure 1 shows the variation in TOC over the analysed

interval of the well plotted with a generalised litholo-

stratigraphic column.

Cretaceous (2280 - 2922,5 m]

Shetland Group {2280- 2422.5 m)

Two samples from the bottom 20 m of the Group were described

and analysed. The section consists mainly of white chalky

limestone and some medium grey shale. TOC analysis of these

two iithologies was performed. The shale from 2400 m has a

fair TOC content of 0.9 %. The carbonate from 2422 m is

virtually barren of organic matter, with a TOC content of

0.1 %. The two samples were also heavily contaminated with

cement from the casing point just above 2400 m.

Jurassic (2422.5 - 3388.5 m)

Viking Group (2422.5 - 2458 m)

Heather Formation (2422.5 - 2 4 58 m)

Five samples were described and one sample was analysed. The

samples consist mostly of cement, except for the deepest

sample interval, which consists of a mixture of green-grey

to medium grey shale and dusky yellow-brown siltstone.

Besides cement, the other samples contain small amounts of

these shale/siltstones. TOC content of the shale from 2455 m

is fair at 0.75 %.
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Brent Group (2458 - 2620 m)

Ness Formation (2458 - 2554 m)

Except for the top 4 metres, this interval was almost

entirely cored. Fifty-four samples were described and

thirty-five lithologies were analysed for TOC content.

Thirty-five analysed samples were core chips. Eighteen

cuttings samples were described in the interval, however,

these are unrepresentative of the cored interval, since they

consist mostly of contaminants, cavings and only small

amounts of indigenous material. Therefore, analysis was

restricted mainly to the core chips, apart from the coal

from the top. The core samples consist of a mixture of

brown-grey, dusky yellow-brown siltstone and shales, some

dark grey to black and brown-black carbonaceous shales and

coals as well as coarse grained light orange to orange-grey

sandstones. Coals were found in the cuttings sample at

2460 m and in core chips from 2476 m, 2478 m, 2507.5 m and

2535 in. These coals are evidently not all "pure" coal, since

TOC values range from 23.8 % to 75.5 %. Located above and

below the coals at 2476 m and 2478 m are dark grey to

brown-black siltstone/ silty shale sequences from 2470,36 m

to 2474 m and 2480 - 2486.4 m. These have mainly rich TOC

contents with values of approximately 5 % above the coal and

from 1.1 % to 9.2 % below the coal. Below the coal sample at

2507.5 m there are brown-grey siltstone and black to brown-

black carbonaceous shales from 2509.39 m to 2524.5 m. The

TOC content of six samples depends on the content of

carbonaceous material and ranges from 0.7 ^ TOC at 2509.39 m

(?) to 7 % TOC at 2518.5 m. Interspersed throughut the

formation are sandstones and siltstones with widely varying

TOC contents, ranging from 0.1 % for a sandstone from

2488.4 m to 8.2 % TOC for a carbonaceous sandstone at

2546.4 m. Sandstone dominates the analysed samples between

2460 m to 2470 m (~ 0.6 % TOC), 2488 - 2500 m (0.1 - 1.3 %)

and 2537 - 2547 m (0.9 - 8.2 % ) .
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Etive Formation (2554 - 2620 m)

Thirty-two samples were described, eighteen of which were

core chips. Fifteen core chip samples were analysed. The

cuttings samples were not considered to be suitable for good

analysis for the reason previously discussed. The samples

consist of orange-grey to brown-gtey to dusky yellow-brown

sandstones with some finer grained silty sandstones and

sandy siltstones. Some of the sandstones and siltstones are

carbonaceous, hence the variation in TOC from 0.7 % to

4.4 %. The general TOC range of non-carbonaceous samples is

from 0.7 % to 1 %. These values are quite high for sand-

stones and is partly due to oil staining.

Dunlin Group (2620 - 3040 m)

Drake Formation (2620 - 2820.5 m)

Forty-three samples were described and seven samples were

analysed. The formation is considered to consist mainly of

brown-grey to dusky yellow-brown siltstone and shales, with

some thin carbonate layers throughout the sequence. Apart

from three core chips from the top 4 metres of the forms-

tion, the rest of the samples are cuttings. The latter were

heavily contaminated with mud additives and/or cement and in

many cuttings samples representative lithologies were

absent. Besides the core chip samples, only three represen-

tative shale samples were satisfactory for analysis from

2720 mf 2780 m and 2790 IT.. The TOC content of the shale/

siltstone core chips and cutting samples is good to rich,

with values ranging from 1.2 % to 4.2 %. Apart from the

sample from 2720 m, the samples have rich TOC contents,

2.3 % to 4.2 %. One carbonate, a grey-red limestone from

2815 m, was also analysed, it has a TOC content of 0.8 %.

The uniform log characteristics (gamma, resistivity and

sonic} suggests that the shales/siltstones are fairly

uniform in composition and it is suspected that most TOC
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values are probably in the range from 1 - 3 %. The shales in

the lower part of the Drake Fm. (2780 - 2810 m) may be

slightly richer than average based on low sonic velocities.

Cook Formation (2820.5 - 2877.5 m)

Eleven samples were described and six samples analysed. Only

cuttings samples were available, these consisted mostly of

medium grey and brown-grey shales and siltstones with trace

amounts of sandstones. Hud additives are a less prominent

component of these samples than in the Drake Fm,

Burton Formation (2877.5 - 2963.5 m)

Seventeen samples were described and eight samples were

analysed. The dominant lithology in the cuttings samples is

the same as in the Cook and Drake Fms., i.e. medium grey and

brown-grey siltstones and shales, but there are minor white

to light grey calcareous sandstones. The log characteristics

also suggest a fairly uniform shale sequence. Two sandstone

samples from 2880 m and 2920 m were analysed, they have

0.6 % and 0.8 % TOC respectively. TOC content of the domi-

nant shale/siltstones is good and ranges from 1.4 % to

1.7 %. Mud additives contamination is a problem in a few

samples.

Amundsen Formation (2963.5 - 3040 in)

Sixteen samples were described and six were analysed. The

dominant lithology in the cuttings samples is the same as in

the Burton Fm., i.e. medium grey and brown-grey siltstones

and shales, but with substantial amounts of white to light

grey calcareous sandstone towards the base of this forma-

tion. Again, wire line log characteristics suggest a fairly

uniform shale sequence which presumably has thin beds of
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sandstone. One sandstone sample from 3025 m was analysed, it

has a TOC content of 0.6 %. The dominant siltstone/shales

have good TOC contents, which range from 1.1 % to 1.5 %. Mud

additive contamination is heavy in most samples.

Statfjord Formation (3040 - 3388 m)

Twenty-seven samples were described and eleven samples were

analysed. Most of the cuttings samples consist mainly of a

mixture of white to light grey, calcareous sandstones and

medium grey and brown-grey to dusky yellow-brown shales/

siltstones. There are some samples with abundant coals,

particularly from 3170 m and 3197 m. Five sandstone samples

from 3050 m, 3090 m, 3140 m, 3265 m and 3325 m were

analysed. TOC contents range from 0.1 % to 0.8 %. The

shales/siltstones have mainly good TOC values from 0.9 % to

1.8 %. Two coals from 3170 m and 3197 m were analysed. These

have low TOC values for coals and are mineral-rich and can

be regarded as coaly shales or carbargillites (TOC, 28.3 %

and 42.4 % ) . Mud additive contamination is relatively light

in this interval. Based on log characteristics, the same

formation consists mainly of interbedded shales and sand-

stones.

Triassic (3388 - 3476 ra, TD:

Hegre Group (3388 - 3475 m, TD}

Six samples were described and five samples were analysed.

The samples are similar in composition to the Statfjord Fm.

samples. This, and log characteristics suggest a similarly

lithological sequence to the Statfjord Fm. Two sandstones

from 3430 m and 3475 m were analysed, they have very low TOC
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contents of ~ 0.2 %. The TOC content of the shales is also

less than in the Statfjord Fm., it is mainly fair and ranges

from 0.7 % to 1.1 %.
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ROCK-EVAL ANALYSIS

Ninety-eight samples were analysed. The data are listed in

Table 2, Appendix 1. Production index is plotted in Figure

2, Tmax in Figure 3 and Tmax versus hydrogen index in Figure

4.

Kerogen Type and Richness

(Hydrogen Index, Oxygen Index and Petroleum Potential

Cretaceous (2280 - 2422.5 m;

Shetland Group (2280 - 2422.5 m)

A medium grey shale from 2410 m and a white chalky limestone

from 2422 m were analysed. Both have fairly high S, values

relative to S-,, which probably indicates the presence of

migrated hydrocarbons. S, values are less than 0.8 mqs HC/g

rock and kerogen is type IV with hydrogen indices less than

100 and oxygen indices of 65 ings CO^/g TOC for the shales

and 608 mgs CCu/g TOC for the carbonates. The high value in

the case of the carbonate is probably due to generation of

ecu from the carbonate. These lithologies have no or slight

eras potential.

Jurassic i 24 22.5 - 33S6.5 m)

Viking Group (2422.5 - 2458 m)

Heather Formation (2422.5 - 2458 m)

Two samples of shale were analysed. These consisted mainly
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of green-grey to medium grey shales. The probable in-situ

lithology of this formation, the dusky yellow-brown silty

shales, are present in small amounts in the samples and was

not analysed. The S. and S-, values of the analysed shales is

similar to the analysed Cretaceous shale.

Brent Group (2458 - 2620 m)

Ness Formation (2458 - 2554 m)

Nineteen shale/siltstones and five coals were analysed. The

petroleum potentials (S., + S~) of these samples vary from 1

- 177 mgs HC/g rock. The coals, i.e. those with TOC contents

greater than 50 %, are rich, with petroleum potentials from

93 -177 mgs HC/g rock. Some of the shales/siltstones which

are carbonaceous, have petroleum potentials from about 3 to

30 mgs HC/g rock. The kerogen type in most of these samples

is type III. Hydrogen indices vary from 35 - 286, but most

of the samples with > 1 % TOC have hydrogen indices from 100

- 200 mgs HC/gTOC. Exceptions are the coal from 2460 m and

shale from 2482.17 m with hydrogen indices greater than 200,

indicating that they contain type II/III kerogen. Shales

between 2510 m and 2525 m have hydrogen indices less than

100, these may be regarded as having poor type III or type

IV kerogen. The sandstones have widely variable TOC contents

(see previous chapter) and also petroleum potentials which

range from 0.5 to 8 rags HC/g rock. The highest values occur

in samples between 2530 m.. Testing of hydrocarbon flow rates

fron the Brent Group after drilling the well showed that gas

- condensate was produced above 2500 m and oil below 2540 m.

It is suspected that the increase in petroleum potential at

2532.26 m, particularly S1 (which increases from less than

1 mgs HC/g rock above 2530 m to > 1 up to 6 mgs HC/g rock

below 2530 m} marks the approximate depth of the gas - oil

contact. Some of the sandstones are carbonaceous, i.e. they

have coaly layers or lenses e.g. at 2491.5 m (1.3 % TOC S-

1.9 mgs HC/g rock) and 2546.4 m (8.2 % TOC, S2=22.1 mgs HC/g
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rock). This carbonaceous material has a similar kerogen type

to that in the coals in the formation. The oil-stained,

non-carbonaceous sandstones below 2530 m have hydrogen

indices from 140 - 270 mgs HC/g TOC, which would indicate

the presence of type II/III kerogen in a shale, however, in

this case the high hydrogen index is due to migrated

asphaltenes in the oil. If the oil were to remain in-situ

and reach higher maturities, it would presumably make these

sandstones a fair source rock for condensate. The coals and

shales are predominantly gas-prone, except for certain

liptinite-rich beds which are probably condensate and waxy -

oil-prone.

Etive Formation (2554 - 2640 m)

The sandstones in this formation have petroleum potentials

ranging from 3.5 to 17.7 mgs HC/g rock. Excluding the

highest value, which is partly due to the presence of coaly

clasts within the sandstones, values mainly range from 7

11, of which more than 70 % consists of "free" hydrocarbons

in the S, . The S-, in these samples probably consists mostly

of migrated asphaltenes. This last conclusion is partly

confirmed by the low Tmax values in these samples without

indigenous carbonaceous material (i.e. 389 - 410 C), These

sandstones are similar in hydrocarbon potential to those in

the lower part of the Ness Fm. (i.e. below 2530 m). The

indigenous carbonaceous material in the sandstones is

similar T:O that in the Ness Fn. coals and is mostly gas-

crone .

Dunlin Group (2620 - 3388.5 m)

Drake Formation {2620 - 2820.5 m)

Siltstone core chips from the top metres of the Drake Fm.

have petroleum potentials from 1.5 to 3.3 rogs HC/g rock and
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hydrogen indices from 34 to 71 tngs HC/g TOC. These siltstones

have poor to fair kerogen type IV or III. These siltstones

are poor and gas-prone.

The shale from 2720 m has similar Rock-Eval data and is also

poor and gas-prone. In contrast, two shale/siltstone samples

in the interval close to the base of the Drake Fm. have good

petroleum potentials of 7,2 and 11.4 mgs HC/g rock and

hydrogen indices of 272 and 309 mgs HC/g rock. The kerogen

in these two samples is type II/III. This interval has

shales/siltstones with good oil and gas potential. One of

the thin carbonate beds was also analysed, this has no

hydrocarbon potential.

Cook Formation {2820.5 ~ 2877.5 m)

The medium grey, brown-grey, silty shales and siltstones

from this formation which were analysed have petroleum

potentials from 2.8 to 6.9 mgs HC/g rock and hydrogen

indices from 120 to 196 mgs HC/g TOC. Excluding the

uppermost sample, which may include caved oil-prone Lower

Drake Fm. shale/siltstone, the petroleum potentials range

from 2.8 - 3.2 and hydrogen indices from 120 - 155. Oxygen

indices are high in these samples, ranging from 82 - 100 mgs

CO-,/g TOC. This suggests the presence of carbonates or

oxidised carbonaceous material, in conclusion,therefore, the

Cook Fm. shales/siltstones have a poor - fair qas potential.

Burton Formation (287.'.5 - 2963.5 m)

The shales/siltstones in this sequence have a similar gas

potential to that in the Cook Fm., with petroleum potentials

from 2.5 - 4.2 mgs HC/g rock and hydrogen indices from 106 -

155 mgs HC/g TOC. Two sandstones were also analysed in this

interval. They have much lower petroleum potentials than the

Brent Gp. sandstones (- 1 rog HC/g rock) of which > 50 % is
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S, . The low hydrogen index values for these sandstones (34

and 74 mgs HC/g TOC) suggests that asphaltenes are absent

and that trace amounts of migrated light hydrocarbons (i.e.

condensate range?) are present.

Amundsen Formation (2963.5 - 3040 m)

The shales/siltstones in this formation have a similar gas

potential to the Burton Fm. (e.g. petroleum potentials 2.3 -

4.8 mgs HC/g rock and hydrogen indices fro 98 to 180 mgs

HC/g TOC).

The analysed sandstone also has similar Rock-Eval data to

the Burton Fm. sandstones and the same conclusions can be

made.

Statfjord Formation (3040 - 3388.5 m)

The shalss/siltstones in this interval have slightly more

variation in petroleum potentials, ranging from 1.2 to 5.4

mgs HC/g rock, but hydrogen indices are similar (92 to 167

mgs HC/g TOC} to the Amundsen Fm. section. The more variable

petroleum potentials are due to the presence of coaly clasts

in some shales and a reduction in TOC towards the base of

the formation. Carbargillites from 3170 m and 3197 m have

rich petroleum potentials cf 58.2 and 104.1 mgs HC/g rock

and type III (hydrogen index 191, oxygen index 6} or type

II/III (hydrogen index 229, oxygen index 6} kerogen respec-

tively .

The coaly shales have mainly rich gas or gas - condensate

potential. The poorer quality shales have poor - fair gas

potential. Sandstones have similar Rock-Eval data to the

Amundsen and Burton Fms. and presumably contain some

migrated hydrocarbons.
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Triassic (3386.5 - 3476 m, TD;

Hegre Group (33B8.5 - 3476 m, TD)

Shales have low petroleum potentials in this interval,

mainly less than 1 mq HC/g rock and type IV kerogen

(hydrogen indices from 46 - 108 mgs HC/g TOC). These shales

have a very poor gas potential. Sandstones may be lightly

stained with migrated hydrocarbons since S, values are 70

95 % of total petroleum potential.

Generation and Migration

(Production Index, S./{ S.+S-,)

The production index is fairly high throughout the analysed

interval. Only in the lower Drake Fm. shale and in some

coals is it below 0.15. It is considered that most of the

analysed sequence is stained with migrated hydrocarbons. The

main oil show sequence is in the Brent Gp. sequence from

2425.8 - 2620 m. In this sequence, particularly in the lower

Ness and all the Etive Fm., sandstones are very heavily

stained, with production indices up to 0.8. Less heavily

stained are sandstones in the upper part of the Ness Fm.

Less stained, but with fairly high production indices and S,

values are shales, siltstones and sandstones from the

Viking, Dunlin and Hegre Gps. Although, if diesel was used

in the driling mud, then all the staining, apart from the

Brent Gp. section, could be contamination (however, see GC

and GC-MS discussion).



A .
H^MICAL LABORAJOHIJS SF NOHrøfcV Å.S

~15- GEOLÅBINOR

Maturi ty (Tmax)

Assessment of maturity based on Tmax is difficult due to the

oil staining. Many of the samples, particularly sandstones,

have low Tmax due to the presence of migrated asphaltic

material. Coals and shales with type III kerogen and S2

values greater than 1 show a rough Tmax trend from 430

435°C at 2500 m to 435 - 440°C at 3000 m and 440 - 445°C at

3250 m. This places the base of the well within the oil

window, i.e. approximately 0.6 - 0.7 % Ro. Figure 3b shows a

plot of Tmax versus hydrogen index which apparently confirms

this for samples with values close to an equivalent

vitrinite reflectance of 0.6 %. Hydrogen indices greater

than 100 mgs HC/g TOC in the Drake Fm. and Brent Gp. have

lower Tmax than the most of the Statfjord Gp. shales and

coals.
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THERMAL EXTRACTION - GAS CHROKATOGRAPHY

Sixty-four samples were analysed by thermal extraction gas

chromatography. Typical thermal extract chromatograms are

shown in Figures 5.

Jurassic (2422.5 - 3388.5 m)

Viking Group (2422.5 - 2458 m)

Heather Formation (2422.5 - 2458 m)

No samples were analysed.

Brent Group (2458 - 2620 m)

Ness Formation (2458 - 2554 m)

Twenty-six samples consisting of shales, sandstones and

coals were analysed. It is considered that most shales,

siltstones and coals as well as sandstones are stained to

some extent. The coals from 2476 m and 2478 m appear to be

unstained, for example Figure 5a, which shows that aromatic

hydrocarbons derived from mainly woody remains of higher

plants completely dominate the thermal extract (including

toluene, xyienes, naphthalene, alkyi naphthalenes, phenan-

threnes and alkyi phenanthrenes). In contrast, the thermal

extract of the coal from 2460 m {Figure 5b) has some of the

characteristics of the migrated hydrocarbons seen in the

sandstone from 2462.74 m (Figure 5c) and some of those of

the coal from 2478 m (Figure 5a). The migrated hydrocarbons

present in samples above 2430 m (e.g. Figure 5c) are domi-

nated by a fairly light saturated hydrocarbon distribution

ranging from nC. „ - n^oi with a maximum at nC, , . Isoprenoids
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are fairly prominent in this distribution, with pristane/

nC,7 and phytane/nC,g ratios of 0.71 and 0.64 respectively,

suggesting a mature source for the hydrocarbons. The

pristane/phytane ratio is - 1.9, which is not typical for

highly anoxic marine deposits or for land plant dominated'

deposit. The distribution is more typical of highly mature

marine source rocks deposited in relatively mild anoxic

environments, i.e. condensate - light oils generated from

type III or type II/III kerogens deposited in marine

environments.

The thermal extract of the coal from 2460 m (Figure 5b)

shows that saturated hydrocarbons seen in the sandstones and

aromatic hydrocarbons seen in the unstained coal (Figure 5a)

which are derived from woody remains of higher plants as

well as spores, pollen and other herbaceous remains. The

coals from 2507.5 m shows similar features to the coals at

2476 m and 2478 m, except that (Figure 5d) there is also a

prominent n-alkane envelope from nC,g - nC"33 w^th a distinct

odd n-alkane preference. These n-alkanes are derived from

waxy - cuticular material present in the coal.

Some of the siltstones which are poor in TOC do not show the

hydrocarbon distribution seen in the coals or the migrated

hydrocarbons. For example Figure 5e, which shows the thermal

extract of the siltstone at 24B0 m, consists of a lower

molecular weight range of n-alkanes from nC~ to nC-;g

(maximum at nC,n). These hydrocarbons are probably mainlv

mi qratec hvdrocarbons. The lack of nC- -, to nC-,~ alkanes,

seen in the sandstones, is probably due to the low porosity/

permeability of the siltstones which prevents the larger

molecules from entering the pores in the siltstones. The

migrated hydrocarbons in the coals are probably due to

staining of surfaces and in fractures. Shales with low TOC

contents are less stained and mainly with n-alkanes from

nC, „ to nC,r due to lower porosities than the siltstones.

The lack of in-situ derived hydrocarbons in the nCr - nC.,

GEOLÅBINOR
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range is probably due to poor kerogen and low maturity and

the abundant migrated hydrocarbons mainly from nC? to nC^Q.

The sandstone at 2488.4 m shows a slightly different hydro-

carbon pattern to that at 2462.74 m, having a slightly

narrower n-alkane distribution nC, n - nC~-, with a maximum at12 '22
nC-, -, instead of nC, *, whereas the sandstone at 2491.5 m is

very similar to that at 2462.74 m. The sandstone at

2496.56 m is intermediate between the two types. At 2532.6 m

and below, there is a significant change in hydrocarbon

distribution in the sandstones. At and below this depth the

thermal extracts are dominated by saturated hydrocarbons

from nC, - to nCU-, with a maximum varying from nC- . to nC2^-

There is a very slight even n-alkane preference between nC1g

and nCy-j, pristane/phytane is less than 1.5 and the

pristane/nC-7 and phytane/nC,g ratios are both about 0.5 or

less {Figure 5f). The alkane and isoprenoids are super-

imposed on a large unresolved hump over the same range as

the n-alkanes. The n-alkane and isoprenoid distribution

suggests that these migrated hydrocarbons are derived from a

peak oil window mature type II kerogen deposited in a highly

anoxic marine environment. These hydrocarbons are typical of

the oil within the main part of the oil column of the reser-

voir. The lack of light, i.e. C, - C,r hydrocarbons, is due

to loss through evaporation incurred during storage of the

core samples. In the case of the sandstone sample from

2546.4 m, the presence of nC. „ - nC, ,- hydrocarbons as well

as C1E--f hydrocarbon is probably due to retention of the

former as well as the latter on the abundant carbonaceous

material in this sample.

The high pristane/phytane ratio and plentiful aromatics in

this sample (Figure 5g) are probably derived from the car-

bonaceous material (higher plant-derived) in the sandstone.
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Etive Formation {2554 - 2620 m)

Seven sandstones were analysed, the thermal extracts are

similar to that seen in the low TOC sandstone from 2532.26 m

and below in the Ness Fm. It indicates that the section

which constitutes the main part of the oil column has a very-

similar hydrocarbon composition.

Dunlin Group (2620 - 3388.5 m)

Drake Formation (2620 - 2820.5 m)

Three shale/siltstone samples were analysed from the top and

near base of the formation. The distribution of hydrocarbons

seen in the thermal extracts is similar in all three

samples. They are dominated by n-alkanes from nC, - to ^^O

with a maximum at riC,, - nC,,, e.g. Figure 5h. There is

slightly more of the low molecular weight n-alkanes in the

core sample at the top of the sequence at 2620.5 m (and less

isoprenoids) than in the two samples from close to the base.

The similarity in hydrocarbon pattern would not be expected

from the Rock-Eval results, which show that the basal shale/

siltstones have type II/III kerogen, i.e. oil-prone, whereas

the core chip from the top has type III or IV kerogen and is

only gas-prone. It is suspected that the pattern is due to

the migrated hydrocarbons similar in distribution to those

in the Ness Fm. above 2532.26 m, i.e. light oil or

condensate.

Cook Formation (2820.5 - 2877.5 m)

Three shale/siltstones were analysed. The hydrocarbon

distribution is virtually the same as in the Drake Fm.

samples and the same conclusions apply.

GEOUBINOR
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Burton Formation (2877.5 - 2963.5 m)

Six samples, two sandstones and four siltstonesr were

analysed. The hydrocarbon distribution is virtually the same

in the siltstones as in the Cook and Drake Fm. samples and

the same conclusions apply. The sandstones also have very

similar hydrocarbon distributions to the siltstones. The

main difference is a reduction in the low molecular weight

n-alkanes, i.e. nC,Q - nC,g relative to the higher molecular

weight n-alkanes, i.e. nC,-, - n^22" T ^ s -*-E presumed to be

due to greater relative loss during storage of the low

molecular weight compounds from the sandstone compared with

that from the siltstone, which is caused by the higher

porosity of the sandstones, permitting more of the low

molecular weight n-alkanes to evaporate.

Amundsen Formation {2963.5 - 3040 m)

Five samples, one shale, three silty shales and a sandstone,

were analysed. The same conclusions made from the thermal

extracts of samples from the Burton Fm. can also be applied

to the Amundsen Fm. sanrøles.

Statfjord Formation (3040 - 3388.5 m)

Ten samples, including two coals, four snales/siltstones and

four sandstones, were analysed. In the shales/siltstones and

sandstones there is very little difference in hydrocarbon

pattern to that in the overlying Dunlin Gp. formations,

except that shales and sandstones appear to be richer in

nC,j - nC,r alkanes than higher up the sequence (for

example, compare the thermal extracts of the sandstones from

3265 m (Figure 5i) and that from the Amundsen Fm. at 3025 m

(5j). The reason for this is difficult to explain from

porosity differences alone.
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The two analysed coals have similar thermal extracts in

which the dominant hydrocarbons are aroroatics derived from

woody higher plant material, but also show n-alkanes from

nC20 - nC30' which may be due to staining rather than

in-situ generation (Figure 5k

Triassic (3388.5 - 3476 m, TD!

Hegre Group (3388.5 - 3476 m, TD)

Four samples were analysed, including two sandstones and two

shales. Both shales show a distinctly narrower n-alkane

distribution than most of the Statfjord Fra. shales, except

for the deeper samples from the latter Fm. This also appears

to be the case for the sandstones and suggests perhaps that

the hydrocarbons are from a different source, or the same

source but more mature. There also appear to be more iso-

prenoids relative to n-alkanes in the sandstones (e.g.

Figure 51), which is probably due partly to the higher

porosity of sandstones and perhaps preferential loss of n-

alkanes over isoprenoids?
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PYROLYSIS - GAS CHROMATOGRAPHY

67 samples were analysed. Typical pyrograms can be seen in

Fiqure 6 and a pyrolysis products triangle in Figure 7.

Pyrolysis GC data are listed in Table 3, Appendix 1.

Jurassic (2422,5 - 3388.5 in)

Viking Group (2422.5 - 2458 m)

Heather Formation (2422.5 - 2458 n)

No samples were analysed.

Brent Group (2458 - 2620 m)

Ness Formation (2458 - 2554 m)

The pyrograms of the shales, siltstones and coals confirm

the Rock-Eval hydrogen indices that generally they are

mostly gas-prone. Examples of pyrograms of gas-prone coals

and shales/siltstones are shown in Figures 6a and 6b. In the

coal sample (hydrogen index 130) the main pyrolysis products

are C - C- hydrocarbons, toluene, xylenes and certain polar

compounds which probably include phenol and alky! phenols

and finallv naphthalene DIUS C-. - C-, alkvl naDhthalenes

(Figure 6a). There is an unresolved hump which, though net

prominent in the pyrogram, makes up 45 % of total pyrolysis

products. These are probably mostly aromatics and NSO

compounds.

The second example (Figure 6b) is a gas-prone siltstone

(hydrogen index 186). In the pyrogram there is an

appreciable amount of the aikene/alkane doublets from Cr to
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Ĉ p. and with n-alkanes up to C-,,,. The aromatic compounds

seen in the coal sample are also present, but the polar

compounds are less abundant. Besides, the difference in

organic matter abundance (1.1 % in siltstone, 7.5 % in

coal). The main differences are in abundance of unresolved

material and polar compounds. The abundance of straight

chain hydrocarbons is low in the coal, but alkene/alkanes

are present, though they are much less prominent relative to

polar products and unresolved material in the coal than in

the siltstone. The difference in organic matter composition

is probably caused by the coal being rich in vitrinite/iner-

tinite derived mainly from woody remains of higher plant,

whereas in the siltstone organic matter consists mainly of

more resistant material {to oxidation, microbial degradation

etc.) such as spores/pollen, inertinites and cuticular

material. In isolated cases the organic matter in the Ness

Fm. is rich in liptinites and this can be seen in the two

pyrograms in Figures 6c and 6d. The carbargillite (Figure

6d) is richest in TOC of these two samples. Based on

Rock-Eval hydrogen index, the carbargillite is gas-prone

(H3>77 mgs HC/g TOC) and the shale is oil-prone (HI=286 ings

HC/g TOC). However, the pyrograms show fairly similar pyro-

grams. They both show prominent extended series of alkene/

alkanes from Cr- - C-,n, abundant xvlene, toluene and the
D i u

alkyl naphthalenes. The main difference in the pyrograms

appears to be the abundance of polar compounds in the nC,^ -

nC1y alkane range. The prominent alkene-aikane series is

presumably due to liptinite components such as algae,

spores/pollen and cuticles preserved in an anoxic coal

forming environment. In the case of che coal, presumably

more woodv material of higher plants has been preserved,

indicated by the increase in polar products.

The pyrograms of the sandstones show two main patterns.

Above 2532.26 m sandstones have pyrograms dominated by

aromatics (e.g. Figure 6e), although minor amounts of

alkenes and alkanes from Cr - C, o are present. Below and
0 10

including 2532.26 m, alkene-aikane doublets are predominant,
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although xylenes and toluene are still abundant (e.g. Figure

6f) and there is a prominent unresolved hump. The sandstones

below 2532.26 m are interpreted to be rich in asphaltenes,

whereas above that depth asphaltenes are virtually absent.

This observation correlates with the production testing

results when above 2500 m gas - condensate was recovered,

whereas below 2537 m oil was recovered.

Figure 6g shows the pyrogram of the oil stained sandstone

from 2546 m. In this virtually no alkene/alkanes are visible

and the dominant features of the chromatogram are C, - CP

hydrocarbons, toluene, xylenes, polar compounds plus a large

unresolved hump. This sandstone is rich in carbonaceous

material {TOC 8.2 %}. The main pyrolysis products of this

are those mentioned above and are typical for woody remains

of higher plants. The asphaltene content of the oil is a

fairly minor component in comparison to the carbonaceous

content. Therefore, the alkene/alkane doublets are much less

prominent.

Etive Formation (2554 - 2620 m)

Seven sandstones were analysed. The pyrograms are all fairly

similar to the pyrogram of the sandstone from 2544 m in the

Ness Pm. and are interpreted as being primarily representa-

tive of the asphaltenes present in the oil. One characteris-

tic of the pyrogram is the distinct preference for alkenes

over n-alkanes between C. and C,c, e.g. Figure 6h, which is

taken as en indicator of the presence of asDhaltenes.

Dunlin Group (2620 - 3388.5 m)

Drake Formation (2620- 2820.5 m)

Three shale/siltstones were analysed. One siltstone core

chip sample from near the top of the formation at 2620.5 m
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and two siltstone/shale cuttings samples from near the base

of the formation at 2780 m and 2790 m. The siltstone from

the top of the Drake Fm. contains kerogen type IV or poor

type III based on a hydrogen index of 71 rngs HC/g TOC.

However, the pyrogram (Figure 6i) suggests that the kerogen

has some, although minor, liquid hydrocarbon potential. This

is indicated by the series of alkene/alkane doublets from Cj-

- C-jn in which alkanes are generally more abundant than

alkenes and the aroraatics, toluene and xylene, are promi-

nent. It requires only trace amounts of liptinite for the

alkene/alkane doublets to be prominent in a kerogen which

probably consist mainly of inertinites and other refractory

organic matter (i.e. resistant to oxidation, microbial

degradation etc., during and immediately after deposition).

In contrast, the shale/siltstones from near the base of the

formation have type II/III kerogen according to the Rock-

Eval hydrogen indices of > 200 mgs HC/g TOC. Alkene-alkane

doublets from Cr to C,o are a major component and there is a

distinct unresolved hump (Figure 6j). Frist-1-ene is

present, but as a very minor component. The distribution is

typical for mature marine type II kerogen. However, the lack

of prist-i-ene and fairly high C, - C^ content, - 15 - 16 %,

low S~ {< 10) and fairly low hydrogen index indicate a

poorer quality kerogen than in marine type II kerogen. The

reason for this lower quality is probably due to relatively

mild anoxia during deposition, i.e. waters were probably not

anoxic and full anoxic conditions only developed within the

sediment.

Cook Formation (2820.5 - 2877.5 m)

Three shale/siltstones were analysed. The uppermost sample

from 2825 m may have caved lower Drake Fm. shales with type

II/III kerogen, since the pyrograms of the samples are

similar. However, the other two Cook Fm. samples more

closely resemble the pyrogram of the upper Drake Fm. sample.
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This is taken to be due to similarity in organic matter

rather than the presence of cavings (the well was cased

below the upper section of the Drake Fm.). The pyrolysis

products suggest that the kerogen is mainly gas - condensate

prone (e.g. Figure 6k).

Burton Formation (2877.5 - 2963.5 m)

Six samples were analysed, four siltstone/shales and two

sandstones. The pyrograms of the former are similar to the

Cook Fm. samples, except that there appears to be slightly

more C, - C7 hydrocarbons in the Burton Fm. samples {e.g.

Figure 61). The shales/siltstones have gas and condensate

potential. The sandstone pyrograms are dominated by benzene,

toluene, xylenes and a few other peaks in the C, - C, range.

Alkene/alkane doublets are also fairly prominent components

in the range from Cfi - C?n- I n the range C,- to C-.̂  the

alkenes are much larger than the corresponding n-alkane

(Figure 6m). The sandsones contain residual migrated hydro-

carbons of condensate to light oil range. The alkene/alkane

doublets may be due to traces of asphaltenes present in this

oil.

Amundsen Formation (2963.5 - 3040 m)

Four siltstone/shales and a sandstone were analysed. The

pyrocrair; of the sandstone is similar to that of the Burton

fm. sandstones and the same conclusions apply. The siit-

stones/shales pyrograms from 2965 ra and 2985 m are similar

in pattern to those in the Burton Fin. and have the same

hydrocarbon potential, i.e. gas - plus minor condensate. In

the two samples from below 2000 m, aromatics are much more

prominent relative to the alkene/alkanes (Figure 6n), which

suggests a reduction in kerogen quality toeards a mainly

gas-prone kerogen.
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Statfjord Formation (3040 - 3388.5 m)

Ten samples, including two coals, three sandstones and five

shale/siltstone, were analysed. The sandstones have similar

pyrograms to those in the Burton and Amundsen Fms., except

that the alkene/alkane homology is less pronounced, due

probably to a decrease in asphaltenes? The siltstone/shales,

excluding one sample from 3325 m, have similar pyrograms to

those from the Amundsen Fm., which indicates that they have

mainly gas potential. The sample from 3325 m has a pyrogram

dominated by C. - C. hydrocarbons plus xylenes with trace

amounts of higher molecular weight aromatics plus alkene/

alkane up to nC12- This shale has a poor gas-prone kerogen.

The two coals or carbargillites {< 50 % TOO from 3170 m and

3197 m have similar pyrograras. These are typical of coals

which have a fair liptinite content. The main features

(Figure 6o) are abundant C, - Cr hydrocarbons, toluene and

xylenes, alkyl naphthalenes and polar compouds, all derived

mainly from the woody remains of higher plants and also

spores and pollen. In addition, there is a prominent series

of alkene-alkane doublets from Cj- - C-,-, in which C, r - C-,,,

compounds are almost as abundant as the cuticular and

cuticular wax from higher plants (particularly the low

alkene to alkane ratio from C1 0 to C ™ ) . These carbargil-

lites are gas - condensate-prone with probably minor

potential for waxy oil.

Triassic (2288.5 - 3476 in, TD)

Hegre Group (3388.5 - 3476 m, TD)

Four samples, including three shale/siltstones and a sand-

stone, were analysed. The shale/siltstones have pyrograms

dominated by C, - C-, hydrocarbons and are clearly poor

gas-prone source rocks. The sandstone is virtually barren of
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any organic material, since only trace amounts of C, - C^

were generated.

Figure 7 shows a triangular plot of pyrolysis products in

the ranges C± - C5, C6 - C14 and C15+.
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EXTRACTION DATA

Thirty-three samples were extracted, fractionated and the

hydrocarbons analysed by gas chromatograms. The data are

listed in Tables 4a~e, Table 5 and Table 6, all in Appendix

1. The data are plotted in Enclosure 2. The chromatograms

are in Appendix 4. Typical saturated chromatograms are shown

in Figure 8 and typical aromatic chromatograms in Figure 9.

Jurassic (2422.5 - 3388.5 m)

Viking Group (2422.5 - 2458 m)

Heather Formation (2422.5 - 2458 m)

No samples were extracted.

Brent Group (2458 - 2620 m)

Ness Formation (2458 - 2554 m) and

Etive Formation (2554 - 2620 m

Seventeen core chip samples were extracted. These included

five sandstones, two from the eras column and rest from the

oil column, two coals (> 5G c- T O O , two carbargillites

(20.6 % and 30.2 % T O O , seven black cr dark grey, brown-

grey shales/siltstones with TOC from 1 to 2 •<-..

The amount of EOM in the sandstones increases dramatically

within the oil column, as might be expected. In the gas

column EOM contents increase downhole from 953 ppm at

2468.3 m to 2061 ppm at 2491.5 m to 3533 ppm near the gas -

oil contact at 2532.26 m. There is marked increase in the

sample at 2537.65 m to 7525 ppm and 12422 ppm at 2544 m.
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{Between 2544 and 2602.74 m EOM contents range from 9491

12864 ppm. The sandstone below this at 2616.33 m has a

decreased EOM content of 4834 ppm. Content of saturated and

aromatic hydrocarbons follows the same trend, i.e. 536 -2741

ppm in the gas column sandstones, as from 5644 to 10221 ppm

HC in the oil column).

The lowest sandstone has only 4235 ppm extractable hydro-

carbons. The content of non hydrocarbons, including NSO and

asphaltenes, shows a fairly distinct trend with less than

1000 ppm down to 2532.26 m and from 1000 - 3000 ppm between

2537.65 m to 2602.74 m. The lowest sample also has less than

1000 ppm non hydrocarbons. The low content of hydrocarbons

and particularly non hydrocarbons in the deepest sample from

2616.33 m may indicate that the bottom few metres of the

Etive Fm. sandstones are below the oil - water contact, or

for some other reason the asphaltic content is much lower in

the oil at the base of the formation.

The saturate to aromatic ratio in the sandstones varies from

1.1 in the gas zone to 2.4, but most values are from 1.5 to

1.9, making the oil fairly aromatic rich.

The amount of EOM in carbonaceous shales and coals depends

on three factors, amount of organic matter, type of organic

matter and degree of staining by migrated hydrocarbons. The

two most important are the first and last factors. For

example, the coals have very high TOC contents and corre-

spondingly high E0T1 contents (> 50 ri TOC > 50000 ppm EOM),

while the siltstone from 2541 m has only 1 * TOC and a high

EON content of 3492 ppm compared with shale from 2515.5 m

with a TOC of 1.8 % and only 785 ppm EOM. The indigenous

organic matter in all the shales and coals in the Brent Gp.

is relatively immature and consists mostly of type III

kerogen and therefore should be poor in saturated relative

to aromatic hydrocarbons. The degree of staining can be

roughly gauged from the saturate to aromatic ratios and

percentage of hydrocarbons. For many of the richer shales
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and the coals, the saturate to aromatic ratio is less than

1, suggesting they are not heavily stained, but the overall

percentage of hydrocarbons is fairly high in most shales,

>40 % up to 80 % and it is probable that they are all

stained to some extent.

Dunlin Group (2620 - 3388.5 m)

Drake Formation (2620 - 2820.5 m)

Two shale/siltstone samples from near the base of the

formation (2720 - 2790 m) were analysed. These have type

II/III kerogen based on Rock-Eval and pyrolysis-gc results.

The amount of EOM is very similar in both {2395, 2417 ppm

EOM) and suggests a rich source rock. Amounts of extractable

hydrocarbons are 1562, 1868 ppm HC and comprise more than

60 % of total EOM. This is high for what are regarded as

moderate - early mature type II/III kerogens and this is

presumably due to the presence of migrated hydrocarbons or a

contaminant source of hydrocarbons such as diesel used in

the drilling mud.

Cook Formation (2820.5 - 2877.5 m)

One shale was analysed from 2865 m. The amount of EOM and

extractabie hydrocarbons is similar to that of tne Drake Fm.

samples (2523 ppir. EOK, 1822 ppm KC), bur the percentage of

saturated hvdrocarbons relative 10 aromatics is much nigner

(saturate/aromatic ratio is 5.5 compared to 1.5 and 1.8 in

the Drake Fm. samples). This shale is stained with migrated

hydrocarbons and probably more so than in the Drake Fm.,

where in-situ generated hydrocarbons have contributed more

to the total EOM (the kerogen is more oil-prone in the Drake

Fm. shales).

GEOLABINOR
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Burton Formation (2877.5 - 2963.5 m)

One siltstone sample was analysed, although this sample,

from 2965 ro, includes material from both Amundsen and Burton

Fms. The amount of EOM is similar to that in the Cook Fm.

shale (2816 ppm EOM compared with 2523 ppm EOM). The amount

of extractable hydrocarbons is much less (1141 ppm compared

to 1822 ppm HC). Saturate to aromatic ratio is very high, so

that the hydrocarbons are probably mainly migrated.

Amundsen Formation (2963.5 - 3040 m)

Two shale/siltstone samples were analysed. The TOC content

and kerogen type is similar to those of the Cook and Burton

Fm. samples, but the amount of EOM is higher (3181 ppm and

3815 ppm EOM). Only in the sample from 3020 m is the amount

of extractable hydrocarbons any higher (2947 ppm HC}. Satu-

rated hydrocarbon content is markedly higher than in the

Cook Fm. samples. In both cases saturate/aromatic ratios are

high and the hydrocarbons are probably mainly migrated or

possibly contaminants.

Statfjord Formation (3040 - 3388.5 m)

Three samples were analysed. A sandstone from 3090 m, a coal

from 317 0 m and a shale from 3 325 m.

The coal, as expected, has the largest EON content

(17267 ppm EOM) compared with the shale (3147 ppm EOM) and

sandstone (1624 ppm EOM}. The sandstone has almost as much

saturated hydrocarbons as the coal (920 ppm SHC compared

with 1393 ppm SHC), but much less of the aromatics (162 ppm

AHC compared with 2709 ppm AHC). This is due to the nature

of the organic matter. In coals hydrocarbons are often

aromatic rich, in the sandstone the hydrocarbons have either

migrated from a very mature source (based on the very high
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saturate/aromatic ratio of 5.7} or is from contaminant

hydrocarbons used as a mud additive.

The content of extractable hydrocarbons in the shale from

3325 m is very low {456 ppm EHC), but NSO content is very

high and aromatic hydrocarbons are much more abundant than

saturates {saturate/aromatic ratio is 0.2). This suggests

either a very poor kerogen type from which saturated

hydrocarbons cannot be generated, but normally neither can

NSO compounds. It may be that the EOM consists mostly of the

heavy residue of migrated hydrocarbons (or possibly is

affected by some mud additive such as asphalt?}.

Triassic (3388.5 - 3476 m, TD)

Hegre Group (3388.5 - 3476 m, TD)

Two samples, a sandstone (3430 m} as a shale (3475 m) , were

analysed. The shale sample has a similar EOM and extractable

hydrocarbon content (2214 ppm EOM, 1285 ppm HC} as the Cook

and Burton Fm. shale/siltstones and presumably is also

stained with a saturated hydrocarbon-rich migrated oil or

contaminant. The sandstone has a much lower EOM than other

sandstone higher in the sequence (414 ppm EOM, 311 ppm HC

compared with > 1000 ppm EOM and 1000 ppm HC) , however,

normalised to TOC the values indicate the sandstone (173 mgs

EOM/'q TOC and 130 mas KC/q TOC) is still stained.
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Saturated Hydrocarbons

Jurassic (2422.5 - 3388.5 m)

Viking Group (2422.5 - 2458 m)

Heather Fm. (2422.5 - 2458 m)

No samples were analysed.

Brent Group (2458 - 2620 m)

Ness Formation (2458 - 2554 m}

Sixteen samples were analysed.

Many of the shales, siltstones and coals are stained by

migrated hydrocarbons, so that the dominant saturated

hydrocarbon distribution is very front-end biased with a

maximum between nC, », - nC,,. The main n-alkane envelope in

this is from nC,, to nC^nr e.g. the coal from 2460 m (Figure

8a) and shale from 2474 m (Figure 8b). In some samples

indigenous hydrocarbons are visible, such as in the coal

from 2507.5 m (Figure 8c). In this sample the oil/condensate

staining is still evident from the n-alkanes between n C n to

nC,,, the hi ah pristane/pnvtane ratio of 5.3 is tvpical for

a coal sample due to the land plant input and environmental

condition. Also typical of an immature - moderate mature

sediment with mostly higher plant remains is the prominent

n-alkane envelope from nCnR - nC^r, with strong odd n-alkane

preference over the same range. The low pristane/phytane

ratio of the coal at 2460 m is more in character with

staining from the oil than condensate. This may represent a

separate isolate oil section?

GEOLÅBINOR
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Figures 8d and 8e show saturated hydrocarbon gas chromato-

grams of typical examples of the migrated hydrocarbons in

the gas - condensate interval and the oil zone respectively.

The main differences between the two are the more prominent

nC7f) - nC-,n range and slightly lower pristane/phytane ratio

of the oil compared with the condensate (1.5 compared with

2). Condensate-range hydrocarbons appear to be present in

siltstones in the oil interval. This distribution may be due

to the porosity of the siltstones in the oil interval. This

distribution may be due to the porosity of the siltstone

being sufficient to retain the lower molecular weight hydro-

carbons but not the higher molecular weight hydrocarbons of

the oil.

Etive Formation (2554 - 2620 m)

The distribution of saturated hydrocarbons in the five

analysed sandstones is similar to that of the sandstone in

the Ness Fm. from 2544 m, except that the pristane/phytane

ratio is lower {1.2 - 1.4 compared with 1.5). The analysed

sandstone from 2616.33 m near the base of the formation

shows a slightly different n-alkane distribution to the

other sandstones in that there are less n-alkanes from nC,^

- nC,0 relative to nC,0 + alkanes (Figure 8f). This sample

also has much less NSO material. It may be that this sample

represents a residual hydrocarbon sone which is below the

oil water contact.

Dunlin Group {2620 - 33S8.5 m)

Drake Formation (2620 - 2820.5 m}

Two siltstone/shale samples from near the base of the

formation were analysed. These contain moderate - early

mature type II/III kerogen and should have generated only

minor amounts of hydrocarbons. The saturated hydrocarbons in
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both samples are dominated by U^IA ~ n^20 slkanes with a

pristane/phytane ratio close to 1.5 (Figure 8g). It is

considered that these samples are stained with migrated

hydrocarbons similar to the condensate or oil in the Brent

Group.

Cook Formation (2820.5 - 2877.5 m)

One shale/siltstone sample from 2865 m was analysed. The

saturated hydrocarbon distribution is virtually identical to

that of the Drake Fm. samples and the same conclusions

apply.

Burton Formation (2877.5 - 2963.5 m)

One shale/siltstone sample from 2895 m was analysed, it has

a similar saturated hydrocarbon distribution to the Cook and

Drake Fm. samples and, like them, is stained with migrated

hydrocarbons.

Amundsen Formation (2963.5 - 3040 m)

Two shale/siltstone samples were analysed and the same

observations and conclusions made on the other Dunlin Gp.

samuies also applies to these saraoles.

Statfjord Formation (3040 - 3388.5 in)

Three samples, a shale/siltstone, a sandstone and a coal,

were analysed. The migrated hydrocarbons seen in the other

Dunlin Gp. samples is present in all three samples. The

saturated hydrocarbons of the sandstone (Figure 8h) are more

similar in distribution to the oil (Figure 8d) from the

Etive Fm. than the condensate in the Ness Fm. (Figure 8e).
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There are at least two possible explanations for the same

migrated hydrocarbons in both Statfjord and Etive Fins. One

explanation is that the same type of hydrocarbon from the

same source have migrated through both formations, but has

only accumulated in the Brent. Another possible explanation

is that oil/condensate expelled from the Brent Gp. during

drilling has contaminated the drilling mud, consequently oil

entrained in the mud has stained all lithologies below the

Brent Gp. This effect should be lessened below the 9 5/8"

casing set in he middle of the Drake Fm. However, oil

present in the drilling mud tends to remain in circulation

unless complete replacement of mud type occurs.

The shale/siltstone from 3325 m has an identical saturated

hydrocarbon distribution to the other Dunlin Gp. samples

and, as discussed above, is stained with migrated or

contaminant hydrocarbons.

In the saturated hydrocarbon gas chromatogram of the coal/

carbargillite from 3170 m there are several features

characteristic of higher plant dominated organic matter

which are partly inasked by staining with the same migrated/

contaminant hydrocarbons seen in the other Dunlin Gp.

samples. These features include high pristane/phytane ratio

(~ 2.9) and distinct odd n-alkane preference from nC-? to

nC,0. Biomarkers are also present as indicated by the peaks

eluting between nC-,p - nC-,,. The latter plus the distinct

odd n-alkane preference probably indicates that the coal is

early mature at most. However, the mature oil staining means

that the pristane/nC,_ and CPI are lower than they would be,

if not stained. So that to assess the maturity on these

parameters is difficult.
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Triassic (3388.5 - 3476 m,

Hegre Group (3388.5 - 3476 m, TD)

Two sandstones were analysed. They have similar hydrocarbon

distribution to the Statfjord Fm. sandstone. The differences

in relative abundance of C,c - C^Q in these two is probably

not significant and is due to either differences in

porosity, differences in TOC content or clay content etc.

Aromatic Hydrocarbons

Jurassic (2422.5 - 3388.5 m)

Viking Group (2422.5 - 2458 m)

Heather Formation (2422.5 - 2458 m)

No samples were analysed.

Brent Group (2458 - 2620 m)

Ness Formation (2458 - 2554 m)

Sixteen samples were analysed. Migrated condensate range

hydrocarbons are present in the interval down to at least

2500 m as demonstrated by the thermal extract and saturated

hydrocarbon distributions. The aromatic hydrocarbons

representative of the condensate are best shown in the sand-

stone sample from 2468.3 m (Figure 9a). In this sample peaks

representing C~~, C-j-naphthalenes and C,- and CU-phenan-

threnes are equally abundant. The dominant compound is

phenanthrene. Sulphur aromatics, such as dibenzothiophene
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(DBT) and methyldibenzothiophenes (MDBT), are present as

fairly minor components, for example the DBT/P ratio is only

0.29. The maturity of the source of these hydrocarbons based

on MPI 1 ratio is 0.7 - 0.8 I Ro, which is within the range

for early oil generation and expulsion from marine type II

kerogen, i.e. these hydrocarbons have not been generated

within the "condensate window" which occurs at vitrinite

reflectance values of 1 % to 1.3 % Ro. The sulphur aromatic

distribution seen in Figure 9b is contaminated by free

sulphur (marked by an asterisk). The high 4/1 MDBT (5.9) and

low 3+2/1 MDBT ratio (0.9) suggests a fairly mature source,

but not of condensate window maturity. Abundant biphenyl is

seen in samples which are either highly mature or from land

plant dominated sediments, Biphenyl is abundant in all

samples, particularly in coals, but also in the migrated

condensate range hydrocarbons. It is suspected that the

reason for the latter is due to the solvent effect of the

condensate percolating through the carbonaceous sediments in

the Ness Fm.

Identification of the indigenous aromatics of the organic

matter in the shales/siltstones and coals is difficult and

there seems to be little difference in the aromatics of

coals and sandstones. For example, one of the least contami-

nated coals based on the saturate hydrocarbon distribution

(e.g. Figure 8c) is in contrast very little different in

aromatic hydrocarbon distribution (Figure 9e) to that of the

condensate-range migrated hydrocarbons present in sandstones

(e.g. in Figure 9a). This is mainly due re he dominant

aromatic compounds in the coal and condensate covering the

same retention time range, i.e. the dominant aronatics in

the coal are alkyl naphthalenes and phenanthrenes which are

also those in the condensate. Only higher molecular weight

aromatics in the coals should be significantly different.

The distribution of alkyl naphthalenes and phenanthrenes in

the coals are affected by the migrated hydrocarbons.

GEOLABINOR
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The aromatic hydrocarbons of the migrated hydrocarbons in

the oil beneath the gas-condensate sone are much poorer in

alkyl naphthalenes relative to phenanthrenes than the

condensate (Figure 9d). This is due to losses of the alkyl

naphthalenes through evaporation during storage of the

cores, as well as the greater abundance of alkyl phenan-

threnes and higher molecular weight aromatics in the oil. It

is difficult to determine the maturity of the source of the

oil so as to compare them with the condensate, since most

maturity parameters depend on measuring alkyl naphthalenes

and phenanthrenes and these are virtually absent or the

relative distribution has been altered so that ratios are

inaccurate. It appears from the 2/1 HP ratios that the

maturity may be slightly higher for the oils, however, loss

of 2MP relative to IMP during storage of cores cannot be

ruled out, so the ratio is probably inaccurate. The distri-

bution of sulphur aromatics seen in the FPD trace of the

sample from 2544 m (Figure 9e) is very similar to that of

the condensate seen in Figure 9b and suggests that there is

very little difference in maturity (or source).

Etive Formation {2554 - 2620 m)

The five analysed sandstones have a similar aromatic hydro-

carbon distributions to that of the Ness Fm. sandstone at

2544 m and the same observations apply.

Dunlin Group (2620 - 338S.5 m)

Drake Formation (2620 - 2820.5 m)

Two shale/siltstones were analysed, both have a narrow range

of aromatic hydrocarbons relative to that seen in the oil

and condensate from the Brent Gp. Alkyl naphthalenes are

only minor components relative to phenanthrene (which is the

dominant compound in the chromatograms} and the C^-phenan-
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threnes (Figure 9f). There is an increase in the 3 + 2 methyl-

phenanthrenes relative to the 9+1 compounds in the Drake Fm.

samples over that seen in the Brent Gp. samples. This

suggests that the source of the hydrocarbons in the Drake

Fm. is more mature than the Brent Gp. hydrocarbons. (2/1 MP

ratio is - 0.9 - 1 in Brent and > 1.1 in Drake Fm.). This is

supported by the change in distribution of the dimethyl

dibenzothiophenes seen in the FPD trace of the aromatics

from the sample at 2790 m (Figure 9g). In this the first two

peaks (1 and 29 m Figure 9g) are larger relative to the

second two peaks (3 and 4 in Figure 9g) in the aromatics of

the sample from 2790 m than on the Brent Gp. samples. This

change in relative distribution has only been seen with

increase in maturity.

Cook Formation (2820.5 - 2877.5 m)

One sample was analysed, it has virtually the same aromatic

hydrocarbon pattern as the Drake Fm. samples and the same

conclusions apply.

Burton Formation (2877.5 - 2967.5 m)

The same observations and conclusions were made for the

analysed sample from this formation as in the overlying Cook

and Drake Fms.

Amundsen Formation (2963.5 - 3040 m)

The same observations and conclusions were made for the two

analysed samples from this formation as in the overlying

Cook, Drake and Burton Fms.
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Statfjord Formation (3040 - 3388.5 m)

The same observations and conclusions were made for the

sandstone and shale/siltstones as in the overlying Amundsen

Fm.

The coal, in contrast, shows an abundance of alkyl naphtha-

lenes (Figure 9h) presumably derived from the indigenous

organic matter. Maturity based on alkyl naphthalenes is

estimated to be no more than early mature, although the low

DMNR and MNR may be partly due to loss of these components

during sample preparation.

Triassic (3388.5 - 3476 m, TDl

Hegre Group (3388.5 - 3476 m, TD)

The two analysed samples (one sandstone and one shale) have

similar aromatic hydrocarbon distribution to the Dunlin Gp.

shales/siltstones and the same observation apply.
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VITRINITE REFLECTANCE

Thirteen ditch cuttings samples and five core chip samples

were analysed from the interval 2410 m to 3400 m in the well

NOCS 30/6-9.

A vitrinite reflectance versus depth plot is shown in Figure

10 and thermal maturity data is tabulated in Table 7.

Vitrinite reflectance histograms are found in Appendix 2,

The upper three analysed samples (2410 m, 2476 m, 2484 m)

are characterised by their dominance of inertinite and

reworked phytoclasts in a shale/claystone lithology and an

intermediate carbargillite (2476 m). Vitrinite is poor to

fair in quality and present in only trace to low proportions

throughout this interval. The carbargillite contains minor,

low reflecting liptinitic material. Organic bitumen staining

is trace to light at 2410 m, moderate to strong in the clay-

stone matrix at 2476 m and light to moderate by 2484 m.

Spores, fluorescing yellow-orange to light orange (SCI 4-5),

with a moderate intensity, are minor at 2410 m, where algal

cysts dominate the moderately rich liptinite fraction. The

lower carbargillite is rich in liptinite which is dominated

by amorphous liptinite and bituminite with significant light

orange (SCI 5) fluorescing spores and minor algae. By 2484 m

liptinite is only trace to low and comprised of scattered

spore shreds fluorescing a light orange (SCI 5) colour, with

£ moderate intensity.

The following two bulk samples (2525 R., 2535 m 5 incorporate

a shsle/claystone, coaly claystone and carbargillite. Both

samples are rich in fair to good quality vitrinite and

present with significant microinterlaminations of inerti-

nite. Organic staining is moderate but strong in the carbar-

gillite. Observations in fluorescence light show that both

samples are rich in liptinite. This fraction is dominated by

sporonsorphs with minor to significant bands of amorphous
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material and algae. At 2525 m tennuispores fluoresce yellow-

orange to light orange (SCI 4-5), but by 2535 m they fluor-

esce with the same low intensity, but are light orange in

colour (SCI 5).

A marl core chip sample (2597.77 m) is barren of organic

matter and no determinations were possible on this

lithology.

From 2624 m through 2985 m an organic rich, pyritic shale

passes into a shale claystone lithology. Throughout this

interval large inertinite phytoclasts dominate with high

proportions of bituminite. Vitrinite is, moreover, of fair

quality, but poor at 2785 m and poor to fair at 2985 m.

Organic bitumen staining is strong to 2785 m and thereafter,

is light to moderate. Bitumen wisping is absent at 2624 m;

moderate to strong at 2785 m; high at 2830 m and decreases

gradually to low between 2860 m and 2985 m. In UV light the

samples between 2624 m and 2985 m are moderately rich to

rich in liptinite and contain a dominance of algae, with

significant spores and dinoflagellate cysts and minor

amorphous and liptodetrinite. Fluorescent bituminite and

fluorescing hydrogen-rich vitrinite are significant in the

samples at 2830 m and 2950 m. Spores throughout the interval

2624 m to 2985 m fluoresce a light orange colour (SCI 5)

with a moderate intensity, except at 2985 m, where spores

fluoresce light orange to mid orange (SCI 5.5), with a low

to moderate intensity.

From 3110 m to 3197 in there is alternating calcareous shale,

marl, claystone and carbargillite lithologies. These three

samples are rich in inertinite, but contain significant

proportions of poor to fair quality vitrinite at 3110 m, but

good quality vitrinite at 3170 m and 3197 m. Organic bitumen

staining is low in all samples. The rich liptinite fraction

in the claystone at 3110 m is dominated by algae with signi-

ficant amorphous, spores and minor dinoflagellates; the marl

at the same depth is barren. Spores fluoresce a light to mid
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orange colour {SCI 5-6) with a moderate intensity. Partial

oxidation is noted in some spores at this depth. The lower

two samples have a rich and mixed algal and amorphous

dominated liptinitic assemblage, with subsidiary spores and

cuticles. Spores fltsoresce light to mid orange (SCI 5-6)

with a moderate intensity.

The lower two samples contain a marl and a claystone litho-

logy which are extremely lean (barren) in organic material.

They contain scattered inertinite and only at 3400 m a low

proportion of poor to fair quality vitrinite. Organic

staining is trace to light. From UV light observations the

liptinite fraction is very low, but comprised of scattered

algae and spore shreds which fluoresce a light orange colour

(SCI 5) with a moderate intensity. Partial oxidation is

noted at 3325 m.

Vitrinite reflectance values increase over the 990 m section

with minor fluctuations. Vitrinite reflectance increases

from Ro 0.51 % (10 readings) at 2410 m through Ro 0.54 % (41

readings) at 2525 m to Ro 0.56 % (26 readings) at 3170 m.

There is a slight drop in reflectance to Ro 0.54 % (23

readings) by the base of the analysed section (3400 m ) .

There is a good correlation between spore fluorescence and

vitrinite reflectance data in this well.

From the above data a thermal maturity profile is proposed.

This indicates this well is moderately mature, passing into

maturity (Ro G.55 % } for oil-prone organic matter by the

approximate depth of 26 5 0 TT> s Ro 0.6 0 I 3250 m) . Extrapola-

tion of this trend places the onset of peak oil generation

(Ro 0.70 %) at approximately 3800 m.
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VISUAL KEROGEN COMPOSITION

Figure 11 shows a triangular plot of the kerogen composition

for the well while Table 8 lists the detailed kerogen

composition for the samples examined.

Kerogen type is discussed with respect to the stratigraphic

units of the well. Thermal maturity estimates based on spore

colour index and spore fluorescence are presented in general

terms for the well as a whole.

Fifteen samples were examined optically for this well. These

were from the depth range of 2410 m (Cretaceous - Shetland

Gp.) to 3400 m (Triassic - Hegre Gp.).

Kerogen Typing

Cretaceous (2280 - 2422.5 m)

Shetland Group (2280 - 2422.5 m)

One sample of medium grey shaie/claystone was examined from

this interval at 2410 m.

This contained only accessory (10 "o} liptmiter mainly as

reworked/oxidized material (of mostly terrestrial origin),

spore/pollen and algae being present only in miner amounts.

Vitrinite is dominant (80 % ) , mainly as vitrodetrinite, with

subordinate telinite and amorphinite. Accessory inertinite

is also present.

This kerogen assemblage is considered to have only limited

potential for the generation of gaseous hydrocarbons.
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Jurassic (2422.5 -3388.5 m)

Viking Group (2422.5 - 2458 m)

Heather Formation (2422.5 - 2458 m)

One sample was examined from this interval, a composite

sample of medium grey to dusky yellow-brown from 2433, 2445

and 2450 m, listed as 2450 m.

The composite sample contains only accessory (10 %) lipti-

nite, mainly as reworked material of mixed origin, together

with spore/pollen (oxidized), algae and trace dinoflagel-

lates. Vitrinite is strongly dominant (80 % ) , being

predominantly vitrodetrinite with subordinate telinite and

amorphinite. Accessory inertinite is also present.

This sample, which may well contain a significant caved

component and which therefore may not represent the Heather

Fm., has potential only for the generation of gaseous hydro-

carbons .

Brent Group (2458 - 2620 m)

Ness Formation (2458 - 2554 m)

Four samples were examined from the Ness Fm. interval, £

pale yellow-brown/light-dark grey siltstone from cere chips

at 2470 m, a coal from 2476 ir:, and twe brownish crev/liqht

brownish grey siltstones from core chips at 2501.5 and

2551 m.

The uppermost siltstone sample contains significant (20 %)

liptinite, mainly as spore/pollen and algae, but also

including amorphinite (with good quality fluffy, green
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fluorescent material), liptodetrinite and possibly bitumi-

nite. Vitrinite is dominant (75 % ) , mainly as telinite with

minor quantities of hydrogen-rich varieties, collinite and

amorphinite. Minor inertinite is also present. The kerogen

assemblage is generally somewhat coaly in appearance.

The coal sample from 2476 m contains moderately abundant

(30 %) liptinite, predominantly as spore/pollen and lipto-

detrinite together with trace algae. Vitrinite is dominant

(65 % ) , this being somewhat more fine-grained and vitro-

detrinite-rich for a coal. The sample could rather be termed

as carbargillite. Minor inertinite is also present.

The two lower siltstone samples contain generally

significant to moderately abundant liptinite (15 - 25 % ) ,

mainly as spore/pollen and algae with subordinate reworked

material, algal (?) amorphinite, cuticle and traces of dino-

flagellates. Vitrinite, which is of a coaly nature similar

to the upper siltstone sample, is strongly dominant (70

80 %).This is mainly as telinite which is partly hydrogen-

rich in the sample from 2501.5 m. Only minor inertinite is

present.

From the samples examined, the Ness Fm. siltstones and

coals/carbargillites have generally mixed marine/terrestrial

kerogen compositions which are mainly gas-prone. In the •

upper levels, however, the kerocjen quality is much better,

including significant marine algal material, such that oil

inav also be oenerated in these litholoaies.

Etive Formation (2554 - 2620 m)

No samples were examined from this interval
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Dunlin Group (2620 - 3040 m)

Drake Formation (2620 - 2820.5 m)

One sample of brownish to medium grey siltstone was examined

from this formation at 2780 m.

This contained a rich, strongly dominant content of lipti-

nite (85 %} , mainly of good quality algal amorphous material

and well preserved hydrogen-rich algae. Spore/pollen and

dinoflagellates are also present. Vitrinite is significant

at 15 %, this being in the form of hydrogen-rich telinite

and amorphinite. Only trace inertinite is present.

This pyritic, marine assemblage is clearly capable of

generating mainly oil.

Cook Formation (2820.5 - 2877.5 m)

One sample of brownish to medium grey siltstone similar to

that above was examined from the Cook Fm. interval at

2835 m. This appears to be in-situ.

This siltstone contained abundant (40 I) liptinite, mainly

as reworked mixed algal/spore material, together with

amorphinite, spore/pollen, cuticle, algae and dinoflagel-

lates. Vitrinite is dominant at 60 %, mainly in the form of

vitrodetrinite with subordinate telinite (including

hydrogen-rich varieties) and amorphinite. Only trace

inertinite is present.

The Cook Fm. siltstone has therefore a kerogen composition

of mixed provenance which is probably capable of generating

mixed oil and gas hydrocarbons, with a probable bias towards

the latter.
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Burton Formation {2877 - 2963.5 m)

One sample of brownish to medium grey siltstone outwardly

similar to those of the Drake and Cook Fms., was examined

from 2895 m. This is probably in-situ.

The Burton Fm. siltstone contains abundant (80 %) liptinite,

mainly as reworked spore material and algae, with subordi-

nate spore/pollen, cuticle and dinoflagellates. Vitrinite is

dominant at 65 %, this being mostly of vitrodetrinite,

together with telinite and amorphinite. Only minor (5 %)

inertinite is present.

Such a kerogen assemblage, of mixed marine and terrestrial

origin, with low pyrite content, may be considered capable

of generating mainly gaseous hydrocarbons.

Amundsen Formation (2963.5 - 3040 m)

Two samples of brownish to medium grey shale and siltstone

were examined from 2965 and 3030 m respectively. These may

be either in-situ or caved from the overlying Burton/Cook

Fms.

Both have moderately abundant (25 - 35 %) liptinite, mainly

as terrestrially-sourced components {liptodetrinite, spore/

pollen and cuticle). Algae are aisc significant, particu-

larly in the shale sample. Vitrimte is dominant (60 -75 %},

mainly as either vitrodetrinite in the shale sample or as

telinite in the lower siltstcne sample. The keroqen of the

latter sample has a somewhat coaly appearance. Only trace to

minor inertinite occurs in these lithologies.

The samples examined from the Amundsen Fm. interval can be

considered as having potential for the generation of mainly

gaseous to gas-only hydrocarbons.
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In summary, within the Dunlin Gp. there appears to be a

decrease in kerogen quaility with depth, from having oil

potential in the Drake Fm. through potential for mainly gas

in the Cook and Burton Fms. to mainly gas or gas only in the

Amundsen Fm.

Statfjord Formation (3040 - 3387.5 m)

Three samples were examined from the Statfjord Fm. interval,

consisting of two brownish to medium grey shales from 3110 m

and 3325 m, and a coal from 3170 m.

The upper shale sample contains moderately abundant lipti-

nite (30 % ) , this being mainly in the form of sporoform

liptodetrinite and algae with subordinate spore/pollen,

cuticle, dinoflagellates and traces of bituminite. Vitrinite

is dominant (70 % ) , mainly as reworked material together

with telinite and amorphinite. Only trace inertinite is

present.

The coal sample from 3170 m (in-situ) contains only

accessory (10 %) liptinite, mainly as spore/pollen with sub-

ordinate cuticle and algae. Vitrinite is strongly dominant

(85 % ) , mainly as telinite/coilinite and amorphinite (with

very dull brown fluorescence, i.e. low-bituminous}.

The lower shale sample has a distinctly different kerogen

assemblage to those of the Dunlin Gp. in general. This

contains moderately abundant fine-grained, poorly preserved

liptinite (25 % ) , which is overwhelmingly algal composition/

shreds and fine grained algal cysts with abundant dino-

flagellates). Only traces of spore/pollen occur. Vitrinite

is dominant (75 % ) , predominantly as reworked material

together with telinite and amorphinite which includes

hydrogen-rich variaties. Only trace inertinite is present.
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The kerogen composition of these samples suggests the

Statfjord Fm. shales and coals to be generally capable of

yielding mainly gaseous hydrocarbons. However, the lowermost

sample has a distinctly marine, algal-rich aspect which

suggests that the lower horizons may also at least locally

be capable of generating oil.

Triassic (3388.5 - 3476 n\, TD ]

Hegre Group (3388.5 - 3476 m, TD)

One sample of brownish to medium/dark grey shale was

examined from the Hegre Gp. interval at 3400 m.

This shale contains abundant (50 %) liptinite, predominantly

as liptodetrinite and algal amaterial, together with

spore/pollen, cuticle, common dinoflagellates and traces of

amorphinite. Witrinite is also abundant (45 % ) , mainly in

the form of vitrodetrinite with subordinate telinite.

Inertinite occurs in only minor quantity.

According to the proportion of liptinite in this sample, the

lithology may be capable of generating mixed oil and gas.

However, since there is an appreciable quantity of reworked

(mainly sporoform) material, it is likely that the hydro-

carbons generated will be mair.lv aaseous.

Thermal Maturity

(SCI - Spore Colour Index, Spore Fluorescence)

According to spore colour index determinations, samples from

the Shetland and Viking Gps. are immature to moderately

mature. Moderate maturity is certainly reached in the Brent

Gp.: Ness Fm., however. Below this, the well appears to be
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moderately mature as far as the Dunlin Gp.: Burton Fm., From

here to TD the well appears to border between moderate

maturity and oil window maturity. According to the linear

regression line for SCI data, the top of the oil window (SCI

6.0) occurs at approximately 3190 m for type II kerogen,

i.e. within the Statfjord Fm.
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ISOTOPE ANALYSIS OF C15+ FRACTIONS

A total of seven samples were analysed for carbon isotopes

(a C) of the saturated, aromatic, NSO and asphaltene

fractions. The data are listed in Table 9 and 9B and shown

in Figure 12. Information from papers of Martin Schoell and

Zvi Sofer are used in the interpretation.

Middle Jurassic (2458 - 2620 m)

Brent Group (2458 - 2620 m)

Ness Formation (2458 - 2554 in)

Three samples were analysed, all of them are core chip

samples (from 2468.30 m, 2527.5 m and 2544 m). The sample

from 2527.5 m consists of claystone, while the other two

consist of sandstone. The upper sample has an isotope

composition different from the other samples (see Table 9)

and it plots differently (see Figure 12). This could be due

to mixing effects; the sample containing partly migrated

hydrocarbons, partly locally generated hydrocarbons. The

middle sample (claystone) is clearly different from the

lower sample of the Ness Fm. and of the Etive Fm. samples,

but resembles somewhat the Statfjord Fir,, sample. The middle

sample (the claystone sample from 2527.5 m) plots in the

terrestrial part of Figure 12 and is thought tc represent

in-situ generated hydrocarbons in a non-marine deposit in

the Ness Fm. This could have contributed to the hydrocarbons

found in the upper sample. None of these two upper samples

seem to be in the "oil-zone" of the Ness Fm. The lower

sample (from 2544 m) in the Ness Fm. has isotope data

identical to those for the Etive Fm. See discussion below.
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Etive Formation (2554 - 2620 m)

Three samples were analysed, all of them are sandstone core

chip samples (from 2576.4 m, 2602.74 m and 2616.33). These

three samples have almost identical isotope data (see Table

9 and 9B) and they plot in the same area (see Figure 12).

These samples (plus the lower Ness Fm. sample) are similar

to the Oseberg Oils analysed (not surprising) and also

resembles closely the Frigg Oil. These four samples are

believed to come from the same marine source.

Lower Jurassic (2620 - 3398.5 m

Etatfjord Formation (3040 - 2298.5 m)

One sample was analysed, a sandstone cuttings sample from

3090 m. The isotope data show that the sample is fairly

similar to the claystone sample from the Ness Fin., i.e. it

is clearly terrestrial. The hydrocarbons are believed to be

generated at least partly in-situ from the "carbargillites"

and claystones of the Statfjord Fm. Hydrocarbons generated

in the Dtatfjord Fn;. do, however, not seem to affect the

Ness and Etive Fm. hydrocarbons.
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GAS CHROMATOGRAFHY - MASS SPECTROMETRY

Seven sandstone samples, including six core samples from the

Brent Gp. and one cuttings sample from the Statfjord FIR. ,

were analysed by GC-MS.

Saturated Hydrocarbons

Terpanes

The M/Z 163 fragmentogram shows that hopane compounds are

much more abundant than steranes. Figure 13a is taken as a

representative sample of the sandstones, which all have very

similar fragmentograms. The dominant hopanes are the C20 to

C,c hopane in which the C-,̂  a£ compound or a£3 hopane is

dominant. Other prominent peaks are the 25,28,30 trisnor-

hopane (moretane) and 28,30 bisnorhopane. Minor components

are 18 a{H) 22,29,30 trisnorhopane and what is probably a

C~Q demthylated hopane, with a retention time just after the

28,30 bisnorhopane. The M/Z 177 fragmentogram is also used

to monitor demethylated hopanes. In the sandstones these

include the 25,28,30 trisnorhopane (moretane), a bisnor-

hopane and 25-norhopane (Figure 13b). The dominant peaks in

the fragmentogram are £a and aS 30-norhopanes.

The M/Z 191 fracxnentograir. (Figure 13c) shows that the

dominant hooanes are C^n - C - a.6 hopanes with the 22S > 22R
I y .ID

in the C-,. - C^- a5 hopanes. The C^Q - C-,1 5a hopanes are

present as minor components along with the two common

trisnorhopanes, 18a(H) trisnorneohopane and 17a(H) trisnor-

hopane and 28,30 bisnorhopane. Less prominent components

include a C-,q demethylated hopane, triterpane X and a

compound between the ag and get hopane which may be a methyl

hopane (c,, compound).
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The tricyclic terpanes are only minor components in all cf

these samples. There are some small variations between the

different sandstone samples in these two formations, but

this is minor. The M/Z 205 fragmentograms show mainly the

C-,, a|3 and 3a hopanes together with the ap C,- hopane

(Figure 13d). The peak found to elute between the £a and aP

hopanes is also seen here, verifying the indication that

this is most probably a methylated hopane. There are small

variations between the different samples. This is mainly in

the magnitude of the unresolved envelope seen at the front

of the fragmentograms. This unresolved enelope is particu-

larly large in the sample from 2532.6 m in the Brent Gp. and

in the Statfjord Fm. sample. The fragmentograms of the mole-

cular ions verify what has been discussed above.

The M/Z 370 fragmentograms show the 25,28,30 trisnorhopane

to be the major peak, while the M/Z 384 fragmentograms show

the Cjn bisnorhopane as the major peak. This fragmentogram

also shows a significant peak eluting before the bisnor-

hopane (Figure 13e). This peak is also found in the M/Z 177

fragmentograms, showing this to be a C7ft demethylated

triterpane. The M/Z 398 fragmentograms show mainly six

separate peaks (Figure 13f). Three of these are the C_,o afS

and 6a hopanes and C,~ a6 hopane. The second largest peak is

a peak eluting between bisnorhopane and C o o a3 hopane. This

compound has also a large peak in the M/Z 177 fragmentogram

and is most probably a C-,g demethylated hopane. The M/Z 412

f ragmentograms mainly show the C n hopane together with £
0

few smaller components, while the I'/- --26 fragmentograms

mainlv show the C-.̂  hooanes,
3 L

Steranes

The M/Z 149 fragmentograms show the rearranged steranes and

the triterpanes. There is approximately equal abundance of

the largest rearranged sterane peaks and the triterpane

peaks. The M/Z 189 fragmentograms show the rearranged
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steranes. These fragmentograms show the C--, components to be

far more abundant than the C~q components. The low molecular

weight steranes, the C2-, and C22 components, are also quite

abundant. A peak eluting in front of the C27 rearranged

steranes has also a relatively large abundance (Figure 13g.)

There is some variation, especially in the relative abun-

dance, of the low molecular weight components to the C27

C->q components in the different samples. The low molecular

weight compounds are especially abundant in the samples at

the top of the analysed sequence. The K/Z 259 fragmentograms

also show the rearranged steranes (Figure 13h). The Ĉ g

components have a far larger relative abundance in these

fragmentograms than in the M/Z 189 fragmentograms. The M/2

217 and 218 fragmentograms show the different steranes

(Figure 13i, j). The rearranged steranes have a larger abun-

dance than the regular steranes. The C?7 components have a

high relative abundance, showing the marine input in the

kerogen which has generated these hydrocarbons. The low

molecular weight components have a high relative abundance,

showing the high maturity of these samples. The fragmento-

grams of the molecular ions verify what has been discussed

above. The M/Z 414 fragmentograms show all the analysed

samples to contain C,Q steranes.

AromaticHydrocarbons

Alkyl Benzenes

The distribution cf C^-substitured benzenes seen in the K/Z

106 fragmentograms cf all seven sandstones is fairly

similar, except that in the main oil zone the range is

larger than in the gas - condensate zone (above 2S30 m) .

This would be expected from the general n-alkane distribu-

tion of the migrated hydrocarbon in the two sections. In all

samples the two main series of C7-benzenes are the 1-methyl-
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or 2 or 3 alkyl-benzenes with the meta-compounds (I, 3 ben-

zenes) dominant.

The C. alkyl benzene distribution seen in the M/Z 134 frag-

mentograms shows that there are differences between the gas

condensate zone of the upper gas column of the Brent Gp.

reservoir, the oil zone in the Brent Gp. and in Statfjord

Fm. sandstone. This can mainly be seen in the shape of the

unresolved envelope. The dominant resolved components are

similar in all seven samples. However, the unresolved hump

is more prominent in the oil zone than in either the gas

zone of the Brent reservoir or the Statfjord Fm. sandstone.

This is considered to be due to the type of migrated

hydrocarbons rather than source differences, i.e. mostly

condensate-range hydrocarbons occur in the gas column of the

Brent Gp. in the Statfjord Fm. sandstones, whereas in the

oil column more high molecular weight material is present.

Alkyl Naphthalenes

No significant variations were seen in the M/Z 142, 136 and

170 fraantentoqrams used to monitor for C - , C^- and C-,-

naphthalenes in the seven sandstones. The high 2,6 and 2,7

DMN peak relative to he 1,5 DMN peak is typical of mature

hydrocarbons.

Alkyl Phenanthrenes

Thee are slight differences in the distribution of C--, C~-

and C3-phenanthrenes. In the sandstone sample, from near the

top of the Brent Gp. interval at 2468.3 m and the Statfjord

Fm. sandstone, the amounts of 3-f2 methylphenanthrenes

relative to 9 + 1 methylphenanthrenes seen in the t-'i/Z 192

fragmentograms are significantly different. In the Statfjord

Fm. sample the 3+2 compounds are approximately the same size

as the 9+1 compounds. In the Brent sample they are appproxi-
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raately 70 % of 9+1 compounds. This suggests that the hydro-

carbons in the Statfjord Fm. sample are more mature. The

methyl phenanthrene in the other sandstone samples are

intermediate in distribution, if anything showing a slight

increase from top to bottom of the Brent Gp. sequence. One

additional feature in the uppermost sandstone in the Brent

is the presence of a small peak intermedia between the 3+2

and 9+1 methyl phenanthrene, which is probably 2-methyl-

anthracene. The presence of this compound (in addition to

anthracene seen as a minor peak after phenanthrene in the

M/Z 178 fragmentogram) is probably derived from coaly clasts

within the sandstones rather than an indicator of the type

of source of the migrated hydrocarbons.

There is very little difference in the distribution of C-,-

and C,-phenanthrenes seen in M/Z 206 and 220 fragmentograms.

One slight difference between the Brent Gp. sandstones and

the Statfjord Fm. sandstone is in the relative heights of

the peak which includes 1,9, 4,9 and 4,10 dimethylphenan-

threnes and the other main peaks in the M/Z 206 fragmento-

grams. In the Statfjord Fm. the former peak is smaller than

in the Brent Gp. sandstones. A decrease in this peak

relative to other isomers with increasing maturity has been

observed (Rudke 1987). A higher maturity for the migrated

hydrocarbons in the Statfjord Fm. sandstone was also indi-

cated by the methylphenanthrene distribution.

Dibenzothiophenes

There is very little difference in the relative peak heights

of C^ and C2 dibenzothiophenes seen in the M/Z 198 and 212

fragmentograms. The distribution of C,-dibenzothiophenes is

typical of a mature source rock deposited in an anoxic

environment, since the 3+2- and I-methyldibenzothiophenes

are about equal in abundance. There is a slight decrease in

4-methyldibenzothiophene relative to the 3+2 and 1 compounds

in the main oil zone in the Etive Fm. sandstones compared to
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the gas-condensate section in the Ness Fm. and Statfjord Fm.

sandstone. This is perhaps due more to maturity and to

differences in the main boiling point range of the migrated

hydrocarbons in the different intervals than to source

differences. There is a distinct difference in the distribu-

tion of C- dibenzothiophenes seen in the M/Z 212 fragmento-

grams of the Brent Gp. and Statfjord Fm. sandstones. In the

latter the two main peaks with the longest retention time

are relatively less abundant due most probably to the higher

maturity of the migrated hydrocarbons in the Statfjord Fm.

Aromatic Steranes

The monoaromatic and triaromatic steranes are monitored by

the M/Z 253 and 231 fragmentograms respectively. There are

slight differences in the distribution of these compounds in

all seven sandstone samples. There are very slight diffe-

rences in the relative amounts of the Ĉ g - C-o triaromatic

steranes, but there are distinct differences in the mono-

aromatic sterane in the C--, - C.,q range between the Ness

sandstone samples and the rest. This is considered to be due

to the presence of in-situ coaly material contributing to

the monoaromatic sterane "fingerprint". The most marked

difference are the larger peak HI representing C2p and C-g

monoaromatic compounds and also the additional peak between

Gl (C,n monoaromatic steranes) and Hi in the 2468.3 m

sample.
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CONLUSIONS

Based on the analyses performed on the samples from this

well the following conclusions have been made:

Source Rock Potential

Cretaceous (2280 - 2922. 5 m)

Shetland Group (2280 - 2422.5 m)

No source rock potential of significance.

Jurassic (2422.5 - 3388.5 m)

Viking Group (2422.5 - 2458 m)

Heather Formation (2422.5 - 2458 m)

No reliable data due to lack of in-situ material in this

section of the well.

Ness Formation (2458 - 2554 its)

The carbonaceous and coaly material (especially in the upper

part of the formation) seems to have some potential (poor

fair?) for oil generation. However, the main potential of

the carbonaceous material, coal and claystones is for gas

(probably only poor to fair). The volume of the most
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prolific source rocks in this formation seems to be low,

indicating that the overall source potential for this

formation is insignificant.

Etive Formation (2554 - 2620 m)

Carbonaceous material in the sandstones seems to be able to

generate small amounts of hydrocarbons. The volume is, how-

ever, insignificant and the Etive Fro. is believed to be an

insignificant source rock.

Dunlin Group (2620 - 3388.5 m)

Drake Formation (2620 - 2820.5 m)

The upper part of this formation has only a poor potential

for gas generation. At the base the formation has a good

potential for generation of (mainly) oil and gas. This most

prolific section seems to consist only of the lower 40 to 50

metres of the formation.

Cook Formation (2820.5 - 2877.5 m)

This formation has only a poor potential for gas generation

f r OF; silry shale s/s i Its tone s .

Burton Formation

Siltstones/shales within this formation seem to have a poor

to possibly fair potential for gas (and condensate?)

generation but no potential for oil generation.
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Amundsen Formation (2963.5 - 3040 m)

As the Burton Fm.

Statfjord Formation (3040 - 3388.5 m;

Carbargillites in this formation seem to have mainly a

potential for generation of gas, but the base of the forma-

tion could have some potential for generation of waxy oil.

Triassic (3388.5 - 3476 m, TD)

Hegre Group (3388.5 - 3476 m, TD)

This formation has at best a poor potential for gas

generation.

Generation and Miqration

No generation of hydrocarbons is believed to have taken

place in the post Jurassic section. No information is

available for the Heather Fm. All other formations, except

the Drake Fm. and Ststfjoro Fm., have generated verv

insignificant amounts of hydrocarbons. The Drake Fm. could

have generated some oil at the base and the Statfjord Fm.

seems to have generated some amounts of a waxy oil. However,

this might be exaggerated as the samples below the oil-

column appear to be stained.

The well is known to contain oil and gas below 2500 m. The

gas/oil contact seems to be at 2532 m (in the Ness Fm.)

based on changes in the hydrocarbon distribution. It seems

that the oil/water contact is just above the base of the

6£0iABiN0R
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Etive Fm., possibly around 2610 m. The hydrocarbons within

this oil column seem to be very similar in origin. The

formations below the Etive Fm. and above the Statfjord Fm.

also contain free hydrocarbons. It seems, however, likely

that these at least are partly due to staining with Ness/

Etive Fm. oil, but could also be due to hydrocarbons

migrating through these formations, but only being trapped

in the Ness/Etive Fms.

The Statjord Fm. contains hydrocarbons at least partly

generated in-situ from the carbargillites, but undoubtedly

also affected by migrated hydrocarbons and/or staining with

Ness/Etive Fm. oil.

The Hegre Gr. seems to contain hydrocarbons similar to those

from the Dunlin Gr.

Maturity

The maturity of the hydrocarbons in the oil column (2532 m

to 2610 m) in the Ness and Etive Fms. seems to correspond to

a maturity at roughly 0,9 % Ro, i.e. at the main phase of

expulsion of hydrocarbons from typical Upper Jurassic Viking

Graben source rock. The gas/condensate column above the oil

column seems to be slightly less manure, but this could be

The hydrocarbons in the Dunlin Gp. seeiri to be more mature

than those in the Ness/Etive Fins.

The hydrocarbons of the Statfjord Fm. seem to have two

different maturities. Some (predominantly the heavy mole-

cular weight) hydrocarbons have a maturity similar to that

found for the Ness/Etive Fm., while others (predominantly

the light molecular weight hydrocarbons) have a much lower



-66

maturity (they are early mature, i.e. corresponding to a

vitrinite reflectance of about 0.5 % to 0.6 % Ro). The

latter hydrocarbons are believed to be generated in-situ.

The hydrocarbons in the Hegre Gp. have a similar maturity to

those of the Dunlin Gp.

The analysed section of the well appears to be immature to

moderately mature down to about 2850 m. The well seems to

enter the oil window between 3200 m and 3300 m, i.e. in the

lower part of the Statfjord Fm.

Correlation

The data from the samples within the Oil-column, i.e. the

lower part of Ness Fm. and Etive Fm. indicates that these

samples are generated from typical viking Graben Upper

Jurassic source rocks at a maturity of roughly 0.9 % Ro.

Very generally, this maturity should correspond to a depth

of about 4500 m.

GEOLABUNOR
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Figure 4. Hydrogen Index vs Tmax for well NOCS 30/6-9.

løee

u

O
X

Ul

see -

BOB

?ee

X 6B8
UJ
a

see

4B8

3 SB

2BØ

i
løe j -

B

II

Lower Drake FE.

Dunlin Gp. (excluding
Drake fir,.)

Ill

Upper d r a k e Fm.

i , , , i . • , t . , . 1

,6rentiGp. shales and coals

Fm. c o a l s <
V

f
1

-i

33B 370 330 «10 «30 «50 «70
TMHX
d.g C

«98 510 S3B 558



Ana l y s i s P V 5 9 0 0 0 9 1 26, 1, 1 3 0 / 6 - 9 , 2 4 7 8 m

250-

>

E

150-

i 0 0-

50-

o
1

Figure 5a.
Thermal Extraction
Gas Chromatogram of
unstained coa! sample.

o
t

10

NOCS 30/6-9 2478m
THERMAL EXTRACTION GC (SI
COJ;L-blk

30 40
i

so GO 70 ao
R e t e n t i o n T i m e ( M i n u t e s )



>

£

V)

c
-4—"

c

Ana lysis PV5900666

3 0 0 -

2 5 0 -

200-

150-

100-

5 0 -

2 6, 1 , 1 30/6-9, 2460m

Figure 5b.
Thermal Extraction
Gas Chromatograrn of
coal stained with migrated
hydrocarbons.

10

NOCS 3 0 / 6 - 9 2460m
THERMM, EXTRACTION GC ( S I )
COM,; . k

20 30

™IT—T—f— T 1 1 1 , ( 1 1 1 1 1 f ^

40 50 GO

R e t e n t i o n T i m e ( M i n u t e s )
70 80

GEQIABJGNOR



Ana lysis PV590002 2 6 , i , 1 3 0 / 6 - 9 , 2 4 6 2 . 7 4 m

>
E

CO
sz

C
I—t

90-

SO —

70 -

60-

5 0 -

40-

2 C -

1 0 —

Figure 5c.
Sanstone stained with migrated
hydrocarbons. {This sanstone
is in the gas-condensate
column of the reservoir.)

10 30 40

R e t e n t i o n

r
50 60

~r
70 80

i i me ( M i n u t e s )

NOCS 3 0 / 6 - 9 2462.74m
THERMAL EXTRACTION GC (S3)
S/SST:p l b rn

GBOIABHNOR
CAl UUXWWif S V •



A n a l y s i s PV5900 19 1 2 6 , 1 , 1 3 0 / 6 - 9 , 2 5 0 7 . 5m

>
E

CO
c

c

15

10

NOCS 3 0 / 6 - 9 2 5 0 7 . 5 m
THERM/ EXTRACTION GC fFil )

R e t e n t i o n T i m e ( M i n u t e s )
80

GEOIABUNOR



>
£

c
0)

c
!—I

45-
A n a l y s i s P V 5 9 0 0 1 0

4 0 -

35 —

se-

20-

15-

10 20

l

30

30/6-9, 2480m

40 50

Figure 5e,
Thermal Extraction
Gas Chromatogram of
siltstone with tow molecular
weight migrated hydrocarbons.

60 70 so
R e t e n t i o n T i m e ( M i n u t e s )

NOCS 3 0 / 6 - 9 2480m
THERMAL EXTRACTION GC f SI)
SLTST; l t b r n gy t o b rn gy GEOLAliHOR



Analysis PV5900291 26, 1, 1 30/6
220

NOCS 3 0 / 6 - 9 2532.26m
THERM? EXTRACTION 'X' (B

2 5 3 2 , 2 6 m
T

F i g u re 5F.
Thermal Extraction
Gas Chroma tog ram of
migrated hydrocarbons
in sandstone in oil
column of the reservoir.

R e t e n t i o n T i m e ( M i n u t e s )
80

GEOIABKNOR



>

E

V)

50-
Ana lysis PV5 9003 2 26, 3 0 / 6 - 9 , 2546 .4m

4 5 -

40-

3 5 —

10 —

Figure 5g.
Thermal Extraction
Gas Chromatogram of
migrated hydrocarbons in a
carbonaceous sandstone.

1 0 ?'•: 3 0 40 5 0 6C

R e t e 11 t i o n T i m e ( M i n u t e s )
7o 8 0

NOCS 30/6-9 2546.Am
THERMAL EXTRACTION GC f SI)
S/SST:It or to pl y brn

GECMABINOR



£

to
c

£Z
h-t

200

1 60

1 6 0 -

A n a t y s i s P V 5 9 0 1 3 1 3 2 6 , 1 , 1 3 0 / 6 - 9 , 2 7 9 0 m

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

NOCS 30/6-9 2790m
THERMAL EXTRACTION GC (SI)
CLST: v-"'n gy to m gy

GEOLABUNOR



>

E

01

c

120-
Ana lysi s PV5902003

too-

80-

40-

20 —

NOCS 30/6-9 3265m
THERMAL EXTRACTION GC f SI)
S/SST:w to It gy

26, 1, 1 3 0 / 6 - 9 , 3265m

\M

Figure 5i

o -«•
1 (SI

T
50

R e t e n t i o n T i m e ( M i n u t e s )
70 80

GEOJABPNOR



>

E

in
C

A n a l y s i s P V 5 9 0 I 7 8 4 2 6 , 1 , 1 3 0 / 6 - 9 , 3025m

1 40 —

12 0—

100 —

50 60

R e t e n t i o n T i m e ( M i n u t e s )
NOCS 30/6-9 3025m
THERMAL EXTRACTION GC (SI
S/SST:w to It gy

70 80

GEOIABINOR
OEOC"MEMS5*L IABOSAiOBIES O* * S * > • n =



>

E

co
c
CO

120
Ana lysis PV5901965 2 6 , 3 0 / 6 - 9 , 3 1 9 7 m

100

80

R e t e n t i o n T i m e ( M i n u t e s )
NOCS 30/6-9 3197m
THERMAL EXTRACTION GC (SI)
COAL:blk to dsk y brn

GEOLABPNOR



A n a l y s i s P V 5 9 0 2 1 4 3 2 6 , 1 , 1 3 0 / 6 - 9 , 3 4 7 5 m

60

>

E

> s

C
CD

c
S-H

5 0 -

30 40 50 60

Retention Time (Minutes)
70

NOCS 3 0 / 6 - 9 3475m
THERMAL EXTRACTION GC f S I )
S/SST,.:w t o I t gy GEOJABINOR



Analysis PV5900300 25, 1, 1 30/6-9, 2535m

240—!

R e t e n t i o n T i m e ( M i n u t e s )
NOCS 30/6-9 2535m
PYROLYSIS GC(S2)
BULK



>
E

CO

c
CD

1—f

160
A n a l y s i s P V 5 9 0 0 3 4 1 2 5 , 1 , 1 3 0 / 6 - 9 , 2 5 4 1 m

1 40—4

120H

10 OH

40
U

^ q
" S o

Figure 6b.

0 = alkene
* B alkane

30 40 50 60

R e t e n t i o n T i m e ( M i n u t e s )
70

NOCS 3 0 / 6 - 9 2541m
PYROLYSIS GC (S2)
SLTC T : brn gy

SO

GEOIABKNOR



>

01
c
CD

3E0-
A n a I y s i s P 5 9 0 0 I I 1A

• r
3 0 / 6 - 9 , 2 4 8 2 . 1 7 m

300-

2 5 0 -

2 0 0 -

1 50-

100-

Polar Compounds

NOCS 3 0 / 6 -
PYROLYSIS
CLST: d r k

10

•9 2 4 8 2 . 1 7 m
GC ( 5 2 )
gy t o forn b l k

30 5 0 60 70

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

GEOLABBNOR



2 0 0
A n a l y s i s PV5900081. 2 5 , 1 , 1 3 0 / 6 - 9 , 2476m

>
E

> • »

c

C 100

180H

1 60

HO

120

BO-i

60-H

4 0 H

R e t e n t i o n T i m e ( M i n u t e s )
NOCS 30/6-9 2476m
PYROLYSIS GC(S2)
COAL: blk

GEOLABIHNOR
OEfKHtUlML LJBdWWKS Of « ) ' *<• » '



Analysis PV590002 2 5 , 1 , 1 3 0 / 6 - 9 , 2 4 6 2 . 74m

24CH

80

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

NOCS 30/6-9 2462.74m
PYROLYSIS GC (S2)
SST: pi hrn

GEOIABINOR



600-
Ana lysis PV590057 1

T " T
25, I, 1 30/6-9, 2544m

500-

>

E
400-

in

CD 3 0 0-

c
t-H

200-

10 0-

NOCS 3 0 / 6 - 9 2544m
PYROLYSIS GC (S2)
SS"r d rk y brn

Figure

30 40 SO

R e t e n t i o n T i m e ( M i n u t e s )
6 0 70 so

GEOLABPNOR



>

CO

c

3 50-
Ana 1 y s i s P V 5 9 0 0 3 2 2 5.

300 —

2 5 0 —

2 0 0 -

1 5C —

I O C -

CJ-C5 hydrocarbons

1

Polar Compounds

it-

NOCS 3 0 / 6 - 9 2546.40m
PYROLYSIS GC{S2)
SST: I t or t o pl y b in

o 0 / 6 - 9 , 2 5 4 6 . 4 m

Figure 6g,

Unresolved hump

5C 40 SC 6C

R e t e n t i o n T i m e ( M i n u t e s )
7C

GEOIABINQR



>

e

CO
c

A n a l y s i s PV5900521 2 5 , 1 , 1 3 0 / 6 - 9 , 261 1 . 75m

120 —

100

NOCS 3 0 / 6 - 9 2611.75m
PYROLYSIS GC(S2)
SS7 I t v brn

R e t e n t i o n T i m e ( M i n u t e s )
80

GEOIABPNOR
ClOCHEMICii UflOfUibsif 5 Of NOB*» • • '



Ana lysis PV5900541 25,1,1 30/6-9, 2.620. 5m

>

in
c

CD

C

9 0 —

40 —

30

NOCS 30/6-9 26 20.50m
PYROLYSIS GC(S2)
SLTST: brn gy to dsk y brn

T
50 60

R e t e n t i o n T i m e ( M i n u t e s ) GEOJABMNOR
CEOCHEMIWl LWOSlOB'fS 01' S f t " ' '



>

CO

c
f-H

220-
A n a l y s i s P V 5 9 0 1 2 9 3 2 5 , 1 , 1 3 0 / 6 - 9 , 2 7 8 0 m

200H

180H

160-

140-

120H

100-

80-H

6 0 H

40-

NOCS 30/6-9 2780m
PYROLYSIS GC(S2)
SL' T: hrn gy to m gy

Figure 6],

30 40 50 60

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

1 1 1 1 1 1 -

70 80

GEOIABINOR
GfOCH



Analysis PV5901422 25,1,1 30/6-9, 2845m

>

c
I—I

1B0H

140

120

100

HOCS 3 0 / 6 - y 2B4b!ii
PYROLYSIS GC(S21
8 J T S T : h m a v t o m

F J v e t e n t i o n T i m e ( M i n u t e s )
80

GEQLABINOR



>

E

tn
C

Ana lysis P V 5 9 0 1522 25, 1, 1 3 0 / 6 - 9 , 2895m

160 —

1 40 —

120 —

100 —

Figure 6!.

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

I

70

HOC? 30/6-9 2895m
PYROLYSIS GC(S2)
SLTST: brn gy to m gy

80

MOLABKNOR
GEOCHEMICAl iiSWOOtJS Of N0»*»> ' - )



Ana 1 y s i s PV5 90 I 5 7 4 2 5 , I, 1 3 0 / 6 - 9 , 2920m

180

tlUCS
PYROLYSIS GCfS2)
SST: w t o I t av

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

GEOIMINQR



>
E

c
t—j

300-
A n a l y s i s P V 5 9 0 17 4 2 5 , I, 0 / 6 - 9 , 3005m

250-

2 0 0 —

1 5 0 -

100 —

50-

10

NOCS 3 0 / 6 - 9 300biii
PYROLYSIS GC(S2)
SLTST: b rn ay t o m qy

Figure 6n,

70 80

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

GEOIABIINOR
GEiKHtMCAL UBOMIOTItS Of H0BW*» * 5



E

00

c

500

450

A n a l y s i s P V 5 9 0 1 9 3 5 2 5 , 1, 1 3 0 / 6 - 9 , 3 1 7 0 m

R e t e n t i o n T i m e ( M i n u t e s )
NOCS 30/6-9 3170m
PYROLYSIS GC(S2)
COAL: blk

p



Figure 7 • Pyroiysis GC Cc-rr.posiTion

Well NCCS 30/6-9 GEOLABINOR
BIOCHEMICAL LABOSATOftiCS « k H W * > * ! .

100" C15+

3 1 C? (C1»^ JJ2 JO J\ C-L
d



>

CO

c

A n a l y s i s S B 2 4 1 2 4 6 0 5 , 1 , I 3 0 / 6 - 9 2 4 6 0 m SAT

NOCS 3 0 / 6 - 9 246ftm
SATURATED GC
COAL: b l k

40 50 60 70

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



>

t—I

A n a l y s i s SB24 12474

4 —

3 —

10

r~T~

7,0

NOCS 3 0 / 6 - 9 2M74m
SATURATED GC
C L S T : d r k g y t o b r n b J k

5, 1, 1

Al,
I 1—

30

3 0 / 6 - 9 2474m SAT

Figure 8b.

40 50

R e t e n t i o n T i m e ( M i n u t e s )
so 70

GEOIABJINOR
GtOCfltffiCAL L*BCR*Toraf 5 Of NO 5 * * • *. '•



>

in
c
CD

d
t-H

Ana l y s i s S 8 9 2 4 2 5 0 7 5, 1, 1 3 0 / 6 - 9 2 5 0 7 . 5 0 m

My l*j~/\J Vj-A-f jJk JLLJU

Figure 8c.

N(JC3 30/6-9 -JSO/.
SATURATED GC
C0AL:b3k to brn blk

-r—, - , — , r-|—i •—, i P i i—i [—i ^ ^ - r

30 40 50
R e t e n t i o n T i m e ( M i n u t e s )

60 70

GEOIABINOR



A n a l y s i s SB9242 4 68 5, 1, 1 3 0 / 6 - 9 2 4 6 2 . 7 5 - 6 8 . 3 0

"7 ™w

R e t e n t i o n T i m e ( M i n u t e s )
NOCS 30/6-9 2462.75-2468.30m
SATURATED GC

ni h-r-n

GEOIABPNOR



Analysis SB9242544 5, 1, 1 30/6-9 2544m SAT
6. 5—

6. 0—

to

C
I—I

i—i—i—s—r—i—j— r i T "i" i i i—r —i

50

NOCS 30/6-9 2544.00m
SATURATED GC
S/Sst: drk y brn

30 40

Retention Time (Minutes)
60 70

GEOLABINOR



Ana l y s i s SB924-26 16

4. 5 -

4. 0 -

3. 5—

3. 0 —

2. 5-

2. 0-

, ! , . • , . -t-Jt-j-rilrtf

10

NOCS 30/6-9 2616.33m
SATURATED GC
S/Sst: It gy to It y b m

5, 1, 1 3 0 / 6 - 9 2 6 1 6 . 3 3 m S A T

R e t e n t i o n T i m e ( M i n u t e s )
70

GEOIABINOR



>

co
c
CD

1 1-
Analysis SB9242790 5, 1, 1 30/6-9 2790m SAT

A—

AjJ™

1

10

Figure 8g.

20

- r—i—i— i r—i 1 1 1—!—7~ -i—i—f—r~

NOCS 30/6-9 2790.00m
SATURATED GC
Cist: brn gy to m gy

30 40 SO

R e t e n t i o n T i m e ( M i n u t e s )
60 70

GEOLABHNOR



Analysis SB9243090 5, 1, 1 3 0 / 6 - 9 3090m SAT

>

E

to

c
-4—•

c
t—t

10 20

1

30 40 50

R e t e n t i o n T i m e ( M i n u t e s )
NOCS 30/6-9 3090.00m
SATURATED GC
V S s t : w to 1t ay

GEOIABWNOR



A n a l y s i s A B 9 2 4 2 4 6 8 8,1,1 3 0 / 6 - 9 2 4 6 2 . 7 4 - 6 8 . 3 0

18

>
E

> N

co
c
CD

12

10

6 —

Retention Time (Minutes)
NOCS 30/6-9 2462.75-2468.30m
AROMATIC GC (FID)

70

GEOLABHNOR
ORifS Of' w iPAiw A •



Analysis AB9242468 7,1, I 30/6-9 2462.7 4-68.3 0

1400-

1200-

>

E
1000 —

C
500 —

600-

400-

200-

[ -r T i—i r

10 20

NOCS 3 0 / 6 - 9 2462. 75--24 6 8. 30m
M-iOMATIC GC (FPD)

30

r—i—i—i—i

40

Figure 9b.

1 ! 1 1

50 60

R e t e n t i o n T i m e ( M i n u t e s )
70

GEOIABINOR



Ana lysis AB9242507 8, 1, 1 30/6-9 2507.50m ARO

>

in
c
<D

C

NOCS 3 0 / 6 - 9 2507.501H
AROMATIC GC (FID)
COAL:blk t o b rn b l k

R e t e n t i o n T i m e ( M i n u t e s )
70

GEOJABINOR



Analysis AB9242544 8, 1 , 1 30/6-9 2544m ARO

10-

10 20

NOCS 30/6-9 2544.00m
AROMATIC GC (FID)
-"•/Sst: drk y brn

30 40 50 60

R e t e n t i o n T i m e ( M i n u t e s )
_GEOIAB1NOR
GEOCHEMIM. wi(JR*fo(nf5 Of w i i . • ' .



290-T
Ana 1 ys i s A B 9 2 4 2 5 4 4

2 8 0 —

270—

> 260-

250*

CO

C 240-

230-

220-

2 1 0 —

200

1 90

NOCS 30/6-9 2544.00m
AROMATIC GC (FPD)

7, 1, 1 3 0 / 6 - 9 2544m ARO

3 0

\ T~~I 1 1

40

Figure 9e.

5 0 6 0

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

'W^f^

70

GEOIÅBINOR



Analysis AB9242790 8, 1, 1 30/6-9 2790m ARO

>

c

C ^

JO

NOCS 30/6-9 2790.00m
AROMATIC GC (FID)
Cist; brn gy to in gy

R e t e n t i o n T i m e ( M i n u t e s )
70

GEOIABINOR



>
E

in

c

c

A n a l y s i s AB92 42 7 90

800-

700-

600 —

500-

400-

3 0 0 -

ZOO-

10 20

NOCS 30/6-9 2790.00m
AROMATIC GC (FPD)
Cist: brn gy to m gy

7, 1, 1 3 0 / 6 - 9 2790m ARO

C3

I

Figure

30 40 50

R e t e n t i o n T i m e ( M i n u t e s )
6 0 70

GEOIADINQR



A n a l y s i s A B 9 2 4 3 I 7 0 8, 1, 1 3 0 / 6 - 9 3 1 7 0 m A R O

30-

>

E

25-

in
2 0 H

15 —

10-

Hainly indigenous* aromatics

10

NOCS 3 0 / 6 - 9 3170-OOrn
AROMATIC GC ( F I D )
To,-i 1 • i-i 1 1-

Psrbly due to hydrocarbons
staining the coal

Figure 9h.

* ?derived from the
organic matter in
the coal.

30 40 50

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

r
60 70

GEOLABKNOR
GHKHfMKM. luScBl tmis Of MO"**' • -•



Figure 10: Viirinile Reflectance versus Depth
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Figure 12. Plot of ~C In saturated fraction versus aromatic fraction for Well NOCS 30/6-9.
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Table 1 : Lithology description for well NOCS 30/6-9

Depth unit of measure: m

Depth Type Grp Frin Age

int Cvd TOC% % Lithology description

GEQIABMNOR
GfOCHESilUL WBDfiÅIOHlSS OF NClSvAY H

Trb Sample

2410.00 Shet

80 Cont :
0.92 15 Sh/Clst:

5 Ca :
tr S/Sst :

U.Cretaceous

cem, prp, dd
m gy, calc, mic
or gy
v col, crs, 1

0059

0059-1L
0059-2L
0059-4L
0059-3L

2422.00

0.13

Shet

85 Ca
10 Cont

U.Cretaceous

v, chk
cem, prp, dd

5 Sh/Clst: m gy, calc, mic
tr S/Sst v col, crs, 1

0060

0060-4L
0060-1L
0060-2L
0060-3L

2427.00 Vikg Heat U.Jurassic

90 Cont : cem, prp, dd
5 Sh/Clst: m gy, calc, mic
5 Other

tr S/Sst
tr Ca

pyr
v col, crs,
w, chk

0061

0061-1L
0061-2L
0061-5L
0061-3L
0061-4L

2433.00 Vikg Heat U.Jurassic

95 Cont : cem
5 Sh/Clst: m gy to dsk y brn, calc, mic

tr S/Sst : v col, crs, 1
tr Ca : w, chk
tr Other : pyr

0062

0062-iL
0062-2L
0062-3L
Q062-4L
0062-5L

2445.00 Vikg Heat U.Jurassic

9 0 Cont : cem, prp
10 Sh/Clst: m gy tc dsk y brn, caic, mic
tr S/Sst
tr Ca
tr Other

v co.
w, chk
pyr

crs, x

0063

0063-1L
0063-2L
0063-3L
0063-4L
0063-5L
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Table 1 : Lithology description for well NOCS 30/6-9

Depth unit of measure: m

Depth Type Grp Frm Age

Int Cvd TOC% % Lithology description

GEOLABUNOR
G E O C H E M I U L LABORATORIES OF NOHWSV f. $

Trb Sample

2450.00 Vikg Heat U.Jurassic

85 Cont
10 Sh/Clst
5 Sh/Clst

tr S/Sst
tr Ca
tr Other
tr Coal

cem, prp
gn gy to m gy
dsk y brn, sit, mic
v col, crsr 1
w, chk
py-
blk

0054

0064-1L
0064-6L
0064-2L
0064-3L
0064-4L
0064-5L
0064-7L

2455.00

0.75

Vikg Heat U.Jurassic

45
35
15
5

tr
tr

Sh/Clst
Sltst
Cont
Sh/Clst
Ca
Other

gn
dsk
cem
gy
w,
pvr

gy to m
y brn,
, prp
red
chk

gy
s, mic

0065

0065-5L
0065-2L
0065-1L
0065-6L
0065-3L
0065-4L

2460.00 Brnt Ness M.Jurassic

54.57
45 S/Sst
35 Coal
20 Cont
tr Sltst
tr Other
tr Sh/Clst
tr Sh/Clst

v to It gy, 1
blk
cem, prp, fib
dsk y brn, s, mic
pyr
gn gy to m gy
ov red

0066

0066-7L
0066-6L
0066-1L
G066-2L
0066-3L
0066-4L
0066-5L

2462.74 ccp Brnt Ness M.Jurassic

0.56 100 S/Sst : pi brn, cem

0002 ;

0002-1L



Table 1 : Lithology description for well NOCS 30/6-9

Depth unit of measure: m

Depth Type Grp Frm Age

Int Cvd TOC% % Lithology description

Trb Sample

2465.00 Brnt Ness K.Jurassic

100 Cont : ns, dd

2465.72 ccp Brnt Ness M.Jurassic

100 S/Sst : pl y brn, mic, f, cem

2468.30 ccp Brnt Ness M.Jurassic

0.61 100 S/Sst : pi y brn, f, cem, lam

2470.00

2470.36 ccp

Brnt Ness M.Jurassic

100 Cont : Coal-ad, ns, dd

Brnt Ness K.Jurassic

2472.94 ccp Brnt Ness M.Jurassic

5.31 100 Sltst : drk gy to It gy, s, lam

2474.00 ccp Brnt Ness K.Jurassic

5.95 100 Sh/Clst: drk gy to brn blk, sit, mic

2475.00 Brnt Ness K.Jurassic

70 Other
30 Cont

trbofgs

0067

0067-1L

0003

0003-1L

0004

0004-1L

0068

0068-1L

0005

5.54 100 Sltst : pi y brn to It gy to drk gy, s, 0005-1L
lam

: Coal-ad, prp, ns

0006

0006-1L

0007

0007-1L

0069

0069-2L
0069-1L



- 4-

Table 1 : Lithology description for vell NOCS 30/6-9

Depth unit of measure: m

Depth Type Grp Frm Age

Int Cvd TOC% % Lithology description

2476.00 ccp Brnt Ness M.Jurassic

23.83 100 Coal : blk

2478.00 ccp Brnt Ness M.Jurassic

59.22 100 Coal : blk

2480.00 ccp Brnt Ness M.Jurassic

1.12 100 Sltst : It brn gy to brn gy, mic

2482.17 ccp Brnt Ness K.Jurassic

9.17 100 Sh/Clst: drk gy to brn blk, carb

2484.00 ccp Brnt Ness M.Jurassic

GEOMBINOR
i lABOfiAtBfllES OF N0R»A< >, s

Trb Sample

2485.00 Brnt Ness M.Jurassic

70 Cont : Coal-ad, prp, fib
30 Other : trbofqs

2486.39 ccp Brnt Ness M.Jurassic

2.02 100 Eltst : brn gy, mic

0008

0008-1L

0009

0009-1L

0010

0010-1L

0011

0011-1L

0012

3.62 100 Sh/Clst: drk gy to dsk y brn, carb, sit, 0012-1L
mic

0070

0070-1L
0070-2L

0013 I

0013-1L
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Table 1 : Lithology description for well NOCS 30/6-9

Depth unit of measure: m

Depth Type Grp Frm Age

Int Cvd TOC% % Lithology description

GEOLABINOR
GEQCHlMOL LfliJttRAtOftiLS Of JiiiJRW^v A^i

Trb Sample

2488.40 ccp Brnt Ness M.Jurassic

0.12 100 S/Sst : It or, cem

0014

0014-1L

2490.00

2491.50 ccp

Brnt Ness M.Jurassic

80 Cont : Coal-ad, cem, prp, ns, fib
20 Other : trbofgs

Brnt Ness M.Jurassic

1.34 100 S/Sst : It or to or gy, cem
tr Other : carb

0071

0071-1L
0071-2L

0015

0015-1L
0015-2L

2494.89 ccp Brnt Ness M.Jurassic

0.13 100 S/Sst : It or to or gyr crs, cem

0016

0016-1L

2495.00 Brnt Ness M.Jurassic

90 Cont : Coal-ad, cem, prp, ns, fib,
tar-ad

10 Other : trbofgs

2496.56 ccp Brnt Ness M.Jurassic

0.32 100 S/Sst : It or to pl y brn, cem

0072

0072-1L

0072-2L

0017

0017-1L

2500.00 Brnt Ness K.Jurassic 0 0 7 3

90 Cont : Coal-ad, prp, ns, dd . fib, tar-ad 0073-11
10 Other : trboxas * " 0073-2]



GEOLABINOR
GEOCHfMICAl LABOBATOfilf S OF NORWAY fJS

Trb Sample
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Table 1 : Lithology description for well NOCS 30/6-9

Depth unit of measure: in

Depth Type Grp Frm Age

Int Cvd TOC% % Lithology description

2501.50 ccp Brnt Ness M.Jurassic 0022

1.34 100 Sltst : It brn gy, mic 0022-1L

2504.50 ccp Brnt Ness K.Jurassic 0018

0.31 100 Sh/Clst: It brn gy to brn gy, wx 0Q18-1L

2505.00 Brnt Ness M.Jurassic 0074

90 Cont : Coal-ad, prp, ns, dd, fib 0074-1L:
10 Other : trbofgs 0074-2L

2507.50 ccp Brnt Ness K.Jurassic 0019

60.87 100 Coal : blk to brn blk, carb 0019-1L

2509.39 ccp Brnt Ness M.Jurassic 0020

0.69 100 Sltst : It brn gy to It or, s, mic 0020-lL

2510.00 Brnt Ness M.Jurassic 0075

90 Cont : Coal-ad, prp, ns, dd, fib 0075-lL
10 Other : trbcfgs 0075-2L
tr Sh/Clst: brn gy to dsk y brn 0075-3L
tr E/Sst ; w to It gy, 1 0075-4L

2512.50 ccp Brnt Ness M.Jurassic 0021

4.68 100 Sh/Clst: blk to b m blkf carb 0021-1L



_ 7-

Table 1 : Lithology description for well NOCS 30/6-9

Depth unit of measure: m

Depth Type Grp Frm Age

Int Cvd TOC% % Lithology description

GEOLABINQR
L LABORATORIES C1 HOMWftY A i i

Trb Sample

2515.00 Brnt Ness M.Jurassic

65 Cont : prp, ns, dd, fib, tar-ad
20 Coal : blk
10 Other : trbofgs
5 Sh/Clst: brn gy to dsk y brn

tr S/Sst : w to It gy, 1

0076

0076-1L
0076-5L
0076-2L
0076-3L
0076-4L

2515.50 ccp Brnt Ness M.Jurassic

3.25 100 Sh/Clst: brn gy, carb

0023

0023-1L

2518.50 ccp Brnt Ness M.Jurassic

6.98 100 Sh/Clst: ark gy to brn gy, carb

0024

0024-1L

2520.00 Brnt Ness M.Jurassic

45 Sh/Clst;
25 Coal :
20 Cont :
10 Other :
tr S/Sst ;

brn gy to dsk y brn, carb
blk
prp, fib
trbofgs
w to It gy, 1

0077

0077-3L
0077-5L
0077-1L
0077-2L
0077-4L

2521.50 ccp Brnt Ness M.Jurassic

0.90 100 Sh/Clst: brn gy, wx
tr Other : carb

0025

0025-1L
0025-2L

2524.50 ccp Brnt Ness M.Jurassic

3.15 10D Sh/Clst: brn gy? wx
tr Other : carb

0026

0026-1L
0026-2L
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Table 1 : Lithology description for well NOCS 30/6-9

Depth unit of measure: m

Depth Type Grp Frm Age

Int Cvd TOC% % Lithology description

GEOLABINOR
GEQCBISUL u»iwoi«$OF timsy AS

Trb Sample

2525.00 Brnt Ness K.Jurassic

45 Sh/Clst: brn gy to dsk y brn
30 Coal : blk, cly
20 Cont : prp, fib
5 Other : trbofgs

tr S/Sst : w to It gy, 1

0078

0078-3L
0078-5L
0078-1L
007B-2L
0078-4L

2527.50 ccp Brnt Ness M.Jurassic

0.25 100 Sh/Clst: brn gy

0027

0027-1L

2530.00 Brnt Ness M.Jurassic

70 Cont : prp, dd, fib
15 Sh/Clst: brn gy to dsk y brn
10 Coal : blk, cly
5 Other : trbofgs

tr S/Sst : w to It gy, 1

0079

0079-1L
0079-3L
0079-5L
0079-2L
0079-4L

2530.50 ccp Brnt Ness M.Jurassic

0.73 100 Sh/Clst: brn gy
tr Other : carb

0028

0026-1L
0028-2L

2532.26 ccp Brnt Ness K.Jurassic

0.99 100 S/Sst : brn gy, It or, sit, f, lam

0029

0029-1L

2535.00 ccp

75.52

Brnt Ness M.Jurassic

75 Sh/Clst: brn blk to brn gy, carb
25 Coal : blk to brn blk, cly

bulk

0030

0030-1L
0030-2L
0030-OS
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Table 1 : Lithology description for well NOCS 30/6-9

Depth unit of measure: ro

Depth Type Grp Frm Age

Int Cvd TOC% % Lithology description

GEOLABINOR
GEQCHIMKAI iiidSira'Sss OF MOBAA'Y jC-s

Trb Sample

2535.00 Brnt Ness M.Jurassic

50 Cont
25 Coal

prp, dd, fib
blk, cly

20 Sh/Clst: brn gy to dsk y brn
5 Other : trbofgs

tr S/Sst : w to It gy, 1

0080

0080-1L
0080-5L
0080-3L
0080-2L
0080-4L

2537.65 ccp Brnt Ness M.Jurassic

1.17 100 S/Sst : It or to pl y brn, micr cem

0031

0031-1L

2539.00 ccp Brnt Ness M.Jurassic

100 S/Sst : It or to pl y brn to drk gy,
carb, cem, lam

0033

0033-1L

2540.00 Brnt Ness M.Jurassic

60 Cont prp, dd, fib
20 Sh/Clst: brn gy to dsk y brn
15 Coal
5 Other

tr S/Sst

blk, cly
trbofgs
w to It gy, 1

0081

0081-1L
0081-3L
0081-5L
0081-2L
0081-4L

2541.00 ccp Brnt Ness M.Jurassic

1.13 100 Sltst : brn gy, s, mic

0034

0034-1L

2544.00 ccp Brnt Ness M.Jurassic

0.9 4 100 S/Sst : drk y brn, cem
ir Other ; carb

0057

0057-1L
GQ57-2L



Table 1 : Lithology description for well NOCS 30/6-9

Depth unit of measure: m

Depth Type Grp Frm Age

Int Cvd TOC% % Lithology description

GEOLABPNOR
GtOCHtMIL/il LABOWMitSOf HGHlVAV t S

Trb Sample

2545.00 Brnt Ness M.Jurassic

80 Cont : prp, dd, fib
15 Sh/Clst: brn gy
5 Coal : blk, cly

tr Other : trbofgs
tr S/Sst : w to It gy, 1

0082

0082-lL
0082-3L
0082-5L
0082-2L
0082-4L

2546.40 ccp Brnt Ness M.Jurassic

8.16 100 S/Sst
tr Other
tr Cont

It or to pi y brn, crs, cem
carb
fib

0032

0032-1L
0Q32-2L
0032-3L

2548.00 ccp Brnt Ness M.Jurassic

1.03 100 Sh/Clst: brn gy to It brn gy
tr Other : carb

0035

0035-1L
0035-2L

2550.00 Brnt Ness M.Jurassic

40 Cont : prp, dd, fib
40 Sh/Clst: brn gy
20 Coal : blk, cly
tr Other : trbofgs
tr S/Sst : w to It gy, I

0083

0083-1L
0083-3L
0083-5L
0083-2L
0083-4L

2551.00 ccp Brnt Ness M.Jurassic

1.41 100 Sltst : brn gy, mic

0036

0036-1L

2554.39 ccp Brnt Etiv K.Jurassic

0.7 8 10 0 Sltst : brn gy, mic

0 037
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Table 1 : Lithology description for well KOCS 30/6-9

Depth unit of measure: m

Depth Type Grp Frm Age

Int Cvd TOC% % Lithology description

GEQLABINOR
GtOCHtMICAL LABORArORIfS 01 NOBYfl» A S

Trb Sample

2555.00 Brnt Etiv K.Jurassic

40 Cont : prp, dd, fib
40 Sh/Clst: brn gy
15 Coal : blk, cly
5 Other : trbofgs

tr S/Sst : w to It gy, 1

0084

0084-1L
0OB4-3L
0084-5L
0084-2L
0084-4L

2556.10 ccp Brnt Etiv M.Jurassic

0.75 100 S/Sst : or gy to It y brn, crs, cem

0038

0038-1L

2560.00 Brnt Etiv M.Jurassic

4 5 Cont : prp, dd
35 Sh/Clst: brn gy
10 Other : trbofas
10 Coal : blk, cly

0085

0085-1L
0085-3L
0085-2L
0085-4L

2560.11 ccp Brnt Etiv M.Jurassic 0039

0.79 100 S/Sst : or gy to It y brn, crs, cem, 1 0039-1L

2563.33 ccp Brnt Etiv M.Jurassic

2.82 100 S/Sst : pl y brn, cem
tr Other : carb

0040

0 04 0-1L
0040-2L

2565.00 Brnt Etiv M.Jurassic

4 5 Cont :
35 Sh/Clst:
15 Other :
5 Coal :

prp, dd
brn gy
zzbcxos
blk, cly

0086

0086-1L
0086-3L
00S6-2L
0 086-4L
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Table 1 : Lithology description for well NOCS 30/6-9

Depth unit of measure; m

Depth Type Grp Frns Age

Int Cvd TOC% % Lithology description

2566.24 ccp Brnt Etiv M.Jurassic

0.99 100 S/Sst : m y brn to drk y brn, st, cem

2570.00 ccp Brnt Etiv M.Jurassic

4.44 100 S/Sst : It y brn, crs, cem

2570.00 Brnt Etiv M.Jurassic

50 Sh/Clst: brn gy, carb
35 Cont : prp, dd
15 Other : trbofgs
tr Coal : blk, cly

2573.41 ccp Brnt Etiv H.Jurassic

0.93 100 S/Sst : or gy to m y brn, crs, cem

GEOIABINOR
GEQCHfMCAL tftBQRATQBiES Of NOfiWW (VS

Trb Sample

2575.00 Brnt Etiv M.Jurassic

40 Cont
30 Sh/Clst
25 Other
5 Coal

prp, dd
brn gy
trbofgs
blk, cly

2576.40 ccp Brnt Etiv M.Jurassic

0.74 100 S/Sst : m y brn to drk y brn, crs, cem

2580.00 Brnt Etiv M.Jurassic

4 5 Sh/Clst: brn gy
35 Cont : prp, dd
15 Other : trbofgs
5 Coal : blk, cly

0041

0041-1L

0058

0058-1L

0087

0087-3L
0087-1L
0087-2L
0087-4L

0042

0042-1L

0088

0088-1L
0088-3L
0088-2L
0088-4L

0043

0043-1L

0089

0089-3L
D089-1L
0089-2L
0089-4L



GEOIABMNOR.
GtOCHiMICAl LABOflAIOPSS OS KtWWAV A"5

Trb Sample

Table 1 : Lithology description for well NOCS 30/6-9

Depth unit of measure: m

Depth Type Grp Frm Age

Int Cvd TOCI % Lithology description

2581.14 ccp Brnt Etiv M.Jurassic 0044

100 S/Sst : m y brn to drk y brn, crs, cem Q044-1L

2585.00 ccp Brnt Etiv M.Jurassic 0045

0.71 100 S/Est : m y brn to drk y brn, crs, cem 0045-1L

2585.00 Brnt Etiv M.Jurassic 0090

65 Sh/Clst: brn gy 0090-3L
15 Cont : prp, dd 0090-1L
10 Other : trbofgs 0090-2L
10 Coal : blk, cly G090-4L

2588.27 ccp Brnt Etiv M.Jurassic 0046

0.95 100 S/Sst : m y brn to drk y brn, crs, cem 0046-1L

2590.00 Brnt Etiv M.Jurassic 0091

60 Cont : prp, dd 0091-1L
25 Sh/Clst: brn gy 0091-3L
10 Other : trbofgs 0091-2L
5 Coal : blk, cly 0091-4L

2591.86 ccp Brnt Etiv M.Jurassic 0047

0.89 100 S/Sst : drk gy, pyr, crs, cem 0047-1L

2594.71 ccp Brnt Etiv K.Jurassic 0048

1.01 100 S/Sst : ark y brn to dsk y brn, crs, cein 004B-1L
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Table 1 : Lithology description for well NOCS 30/6-9

Depth unit of measure: m

Depth Type Grp Frm Age

Int Cvd TOC% % Lithology description

GEOLABINOR

Trb Sample

2595.00 Brnt Etiv K.Jurassic 0092

40 Sh/Clst: brn gy 0092-3L
35 Cont : prp, dd 0092-1L
15 Other : trbofgs 0092-2L
10 Coal : blk, cly 0092-4L

2597.77 ccp

2600.00

Brnt Etiv M.Jurassic 0049

100 S/Sst : drk y brn to dsk y brn, crsr cem 0049-1L

Brnt Etiv M.Jurassic 0093

55 S/Sst : w to It gy, 1 D093-5L
20 Cont : prp, dd 0093-1L
20 Sh/Clst: brn gy 0093-3L
5 Other : trbofgs 0093-2L

tr Coal : blk, cly 0093-4L

2602.74 ccp Brnt Etiv M.Jurassic 0050

0.78 100 S/Sst : drk y brn to dsk y b m , crs, cem 0050-1L

2605.00 Brnt Etiv M.Jurassic

75 Cont : prp, dd
15 S/Sst : w to It gy,
10 Sh/Clst: brn gy
tr Other : trbofgs
tr Coal : blk, cly

0094

0094-1L
0094-5L
Q094-3L
0094-2L:
0094-4L

2606.03 ccp Brnt Etiv E.Jurassic

1.15 100 S/Sst : drk y brn, cem, cngl

0051

0051-1]
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Table 1 : Lithology description for well NOCS 30/6-9

Depth unit of measure: m

Depth Type Grp Frm Age

Int Cvd TOC% % Lithology description

GECMBINOR

Trb Sample

2610.00 Brnt Etiv M.Jurassic

55 S/Sst : w to It gy, 1
25 Sh/Clst: brn gy
20 Cont : prp, dd, fib
tr Other : trbofgs
tr Coal : blk, cly

0095

0095-SL
0095-3L
0095-1L
0095-2L
009S-4L

2611.75 ccp Brnt Etiv M.Jurassic

1.05 100 S/Sst : It y brn, crs, cem

0052

0052-lL

2615.00 Brnt Etiv M.Jurassic

60 S/Sst : w to It gy, 1
30 Sh/Clst: brn gy to dsk y brn
10 Cont : prp, dd, fib
tr Other : trbofgs
tr Coal : blk, cly

0096

0096-5L
0096-3L
0096-1L
0096-2L
0096-4L

2616.33 ccp Brnt Etiv K.Jurassic

0.83 100 S/Sst : It gy to It y brn, carb, pyr,
cem, lam

0053

0053-1L

2620.00 Brnt Etiv M.Jurassic

90 S/Sst : w to It gy, 1
10 Cont : prp, dd, fib
tr Other : trbofgs
tr Sh/Clst: brn gv to dsk y brn
tr Coal : blk, civ

0097

0097-5L
0097-1L
0097-2L
0097-3L
0097-4L
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Table 1 : Lithology description for well NOCS 30/6-9

Depth unit of measure: m

Depth Type Grp Frm Age

Int Cvd T0C% % Lithology description

2620.50 ccp Dunl Drak L.Jurassic

2.90 100 Sltst : brn gy to dsk y brn, s

2622.00 ccp Dunl Drak L.Jurassic

4.19 100 Sltst : brn gy to dsk y brn, carb, mic

2624.00 ccp Dunl Drak L.Jurassic

3.59 100 Sltst : brn gy to dsk y brn, carb, mic

GEOLABSNOR
GtOCHtMICK. LAOTAlOlilK OF SOtWAV i-S

Trb Sample

2625.00 Dunl Drak L.Jurassic

65 Cont ;
25 S/Sst :
10 Sh/Clst;
tr Other :
tr Coal :

prp, dd, fib
w to It gy, 1
brn gy to dsk y brn
trbofqs
blk, cly

2630.00

2635.00

Dunl Drak L.Jurassic

50 Cont : prp, dd, fib
4 0 S/Sst : w to It gy, 1
10 Sh/Clst: brn gy to dsk y brn
tr Other : trbofgs
tr Coal : blk, cly

Dunl Drak L.Jurassic

65
3 0
is

tr
t r

S/Sst :
Cont :
Sh/Clst:
Other :
Cocl :

v to
prp,
brn
trbc
blk,

i -
dd
gy
fqs
cl

, fib
co dsk

y

brn

0054

0054-1L

0055

0055-1L

0056

0056-1L

0098

0098-1L
0098-5L
0098-3L
0098-2L
0098-4L

0099

0099-1L
0099-5L
0099-3L
0099-2L
0099-4L

0100

0100-5L
0i0O-xL
Q100-3L
0100-2L
010D-4L



Table 1 : Lithology description for well NOCS 30/6-9

Depth unit of measure: m

Depth Type Grp Frm Age

Int Cvd TOC% % Lithology description

GECXABMNOR
GttlCHEMICAl LABOBt'ijSeS Of «WWAi fcS

Trb Sample

2640.00 Dunl Drak L.Jurassic

55 Cont
45 S/Sst
tr Other
tr Sh/Clst
tr Coal
tr Sh/Clst

prp, dd, fib
w to It gy, 1
trbofgs
brn gy to dsk y brn
blk, cly
brn gy to dsk brn, sit, mic

0101

0101-1L
Q1Q1-5L
0101-2L
0101-3L
0101-4L
0101-6L

2645.00 Dunl Drak L.Jurassic

55 Cont : prp, dd, fib
45 S/Sst : w to It gy, 1
tr Other : trbofgs
tr Sh/Clst: brn gy to dsk y brn
tr Other : pyr

0102

0102-1L
0102-4L
01G2-2L
0102-3L
0102-5L

2650.00 Dunl Drak L.Jurassic

80 Cont : prp, dd, fib
20 S/Sst : w to It gy, 1
tr Sh/Clst: brn gy to dsk y brn
tr Other : pyr

0103

0103-1L
0103-3L
0103-2L
0103-4L

2655.00 Dunl Drak L.Jurassic

85 Cont : prp, dd, fib
15 S/Sst : w to It gy, 1
tr Sh/Clst: brn gy to dsk y brn

0104

0104-1L
0104-3L
0104-2L

2660.00 Dunl Drak L.Jurassic

•C A
prp, QC, :ID6 0 Cont

4 0 S/Sst : vc to It gy, 1
tr Sh/Clst: brn gy to dsk y brn

0105

0105-1:
0105-3:
0105-23



Table 1 : Lithology description for well NOCS 30/6-9

Depth unit of measure: n

Depth Type Grp Frm Age

Int Cvd TOC% % Lithology description

GEOLABUNQR
GtOCHf iiKK lABORATOSiS S OF tlOKWAT A S

Trb Sample

2665.00 Dunl Drak L.Jurassic

90 Cont
10 S/Sst

prp, dd, fib
w to It gy, 1

tr Sh/Clst: brn gy to dsk y brn
tr Other pyr

0106

0106-1L
0106-3L
0106-2L
0106-4L

2670.00 Dunl Drak L.Jurassic

60 Cont
40 S/Sst

prp, dd, fib
w to It gy, 1

tr Sh/Clst: brn gy to dsk y brn
tr Other pyr

0107

0107-1L
0107-3L
0107-2L
0107-4L

2675.00 Dunl Drak L.Jurassic

90 Cont
10 S/Sst

prp, dd, fib
w to It gy, 1

tr Sh/Clst: brn gy to dsk y brn
tr Other pyr

0108

0108-1L
0108-3L
0108-2L
0108-4L

2680.00 Dunl Drak L.Jurassic

90 Cont : prp, dd, fib
10 S/Est : w to It gy, 1
tr Sh/Clst: brn gy to dsk y brn
tr Other : pyr

0109

0109-1L
0109-3L
0109-2L
D109-4L

2687.00 Dunl Drak L.Jurassic

dd, fibS5 Cont
15 S/Sst : v to It gy, 1
tr Sh/Clst: brn gy to dsk y brn
tr Other : pyr
tr CE : m v brn

0110

0110-1L
011G-3L
0110-2L
0110-4L
0110-5L



- 19-

Table 1 : Lithology description for well NOCS 30/6-9

Depth unit of measure: m

Depth Type Grp Frm Age

Int Cvd TOC% % Lithology description

igXABlNQR
iiJi

ig
«CCHtliilCJi LABORilWSS Of

Trb Sample

2690.00 Dunl Drak L.Jurassic

75 Cont : prp, dd, fib
25 S/Sst : w to It gy, 1
t r Sh/Clst: brn gy to dsk y brn
t r Other : pyr
t r Ca : m y brn

0111

0111-1L
0111-3L
0111-2L
0111-4L
0111-5L

2695.00 Dunl Drak L.Jurassic

60 S/Sst
40 Cont
tr Sh/Clst
tr Other
tr Ca
tr Sltst

w to It gy, sit, 1
prp, dd, fib
brn gy to dsk y brn
pyr
in y brn
brn gy, mic

0112

0112-3L
0112-1L
0112-2L
0112-4L
0112-5L
0112-6L

2700.00 Dunl Drak L.Jurassic

60 S/Sst
40 Cont
tr Sh/Clst
tr Other
tr Ca
tr Sltst

w to It gy, sit, 1
prp, dd, fib
brn gy to dsk y brn

in y brn
brn gy, mic

0113

0113-3L
0113-1L
0113-2L
0113-4L
0113-5L
0113-6L

2705.00 Dunl Drak L.Jurassic

60 S/Sst
4 0 Cont
tr Sh/Clst
tr Other
tr Ca
tr Sitst

w to It gy, sit, 1
prp, dd, fib
brn gy to dsk y brn
pyr
m y brr,
brn gy, mic

0114

0114-3L
0114-1L
0114-2L
0114-4L
0114-51/
0114-6L



- 20-

Table 1 : Lithology description for well NOCS 30/6-9

Depth unit of measure: m

Depth Type Grp Frm Age

Int Cvd TOC% % Lithology description

GECXABINOR
CÆOCHFMOL UB0WM0RÆS G? NORWAY k'$

Trb Sample

2710.00 Dunl Drak L.Jurassic

95 Cont
5 S/Sst

tr Sh/Clst
tr Other
tr Ca
tr Sltst

prp, dd, fib
w to It gy, sit, 1
brn gy to dsk y brn
pyr
m y brn
brn gy, mic

0115

0115-1L
0115-3L
0115-2L
0115-4L
0115-5L
0115-6L

2715.00 Dunl Drak L.Jurassic

100 Cont
tr Sh/Clst
tr S/Sst
tr Other
tr Ca
tr Sltst

prp, dd, fib
brn gy to dsk y brn
v? to It gy, sit, 1
pyr
m y brn
brn gy, mic

0116

0116-1L
0116-21/
0116-3L
0116-4L
0116-5L
0116-6L

2720.00 Dunl Drak L.Jurassic

85 Cont : prp, dd, fib
1.18 15 Sh/Clst: brn gy to dsk y brn

tr Ca : m y brn
tr Eltst ; brn gy, mic

0117

0117-1L
0117-2L
0117-3L
0117-4L

2725.00 Dunl Drak L.Jurassic

95 Cont
5 Sh/Clst

tr Ca
tr Sltst
tr S/Sst
tr Other

prp, dd, fib
brn gy to dsk y brn
m y brn
brn gy, mic
w to It gy, 1
pyr

0118

011B-1L
0118-2L
0118-3E
Q118-4L
0118-5L
0118-6L



Table 1 : Lithology description for well NOCS 30/6-9

Depth unit of measure: m

Depth Type Grp Frm Age

Int Cvd TOC% % Lithology description

GEOLABSNOR

Trb Sample

2730.00 Dunl Drak L.Jurassic

70 S/Sst : w to It gy, calc, cem, 1
25 Cont : prp, dd, fib
5 Other : pyr

tr Sh/Clst: brn gy to dsk y brn
tr Ca : m y brn

0119

G119-4L
0119-1L
0119-5L
0119-2L
0119-3L

2735.00 Dunl Drak L.Jurassic

75 Cont : prp, dd, fib
20 S/Sst : w to It gy, calc, cem, 1
5 Ca : It gy

tr Sh/Clst: brn gy to dsk y brn
: pyr

0120

0120-1L
0120-4L
0120-3L
0120-2L
0120-5L

2740.00 Dunl Drak L.Jurassic

85 Cont : prp, dd, fib
10 S/Sst : w to It gy, calc, cem, 1
5 Other : pyr

tr Sh/Clst: brn gy to dsk y brn
tr Ca : It gy

0121

0121-1L
0121-4L
0121-5L
0121-2L
0121-3L

2745.00 Dunl Drak L.Jurassic

100 Cont : prp, dd, fib
tr Sh/Clst: brn gy to dsk y brn
tr Ca : It gy
tr S/Sst : w to It gy, calc, cem, 1
tr Other : pyr

0122

0122-1L
0122-2L
0122-3L
0122-4L
0122-5L

2750.00 Dunl Drak L.Jurassic

^B Cont : prpr dc, fib
25 S/Sst : v to In gy, calc, cem, I
tr Sh/Clst: brr. gy tc dsk y brn
zr Ca : It gy
tr Other : pyr

0123-1L
0123-4L
0123-2L
0123-3L
0123-5L



Table 1 : Lithology description for well NOCS 30/6-9

Depth unit of measure: m

Depth Type Grp Frm Age

Int Cvd TOC% % Lithology description

GEOLABINOR
GEOUf MCAL LAROBTOfiitS OF NOBIMY VS

Trb Sample

2755.00 Dunl Drak L.Jurassic

80 Cont : cem, prp, dd
20 S/Sst : w to It gy, calc, cem, 1
tr Other : pyr
tr Sltst : It gy to m gy, mic
tr Sh/Clst: m gy

0124

0124-3L
0124-1L
0124-2L
0124-4L
0124-5L

2760.00 Dunl Drak L.Jurassic

100 Cont : cem

0125

0125-1L

2765.00 Dunl Drak L.Jurassic

100 Cont : cem
tr Sh/Clst: m gy
tr Sltst : brn gy to m gy, mic

0126

0126-1L
0126-2L
0126-3L

2770.00 Dunl Drak L.Jurassic

100 Cont : cem, prp, dd
tr Sh/Clst: m gy
tr Sltst : brn gy to m gy, mic

0127

0127-1L
0127-2L
0127-3L

2775.00 Dunl Drak L.Jurassic

100 Cont cem, prp, dd
tr Sh/Clst: m gy
tr Sltst : brn gy to m gy, mic

0128

0I28-1L
0128-2L
0128-3L

2780.00

2.30

Dunl Drak L.Jurassic

8 5 Cont : cemf prpf cd
15 Sltst : brn gy to m gy
tr Sh/Clst: m gy

mic

0129

0129-1L
0129-3L
0129-2L



- 23-

Table 1 : Lithology description for well NOCS 30/6-9

Depth unit of measure: m

Depth Type Grp Frm Age

Int Cvd TOC% % Lithology description

GEOLABINOR
l LABOSMOfii-SOF NORWAY

Trb Sample

2785.00 Dunl Drak L.Jurassic

80 Cont : cent, prp, dd
20 Sh/Clst: brn gy to m gy, sit, mic
tr Eh/Clst: m gy

0130

0130-1L
0130-3L
0130-2L

2790.00

3.19

Dunl Drak L.Jurassic

75 Cont : cem, prp, dd
25 Sh/Clst: brn gy to m gy, sit, mic
tr Sh/Clst: m gy

0131

0131-1L
0131-3L
0131-2L

2795.00 Dunl Drak L.Jurassic

95 Cont : cem, prp, dd
5 Sh/Clst: brn gy to m gy, sit, mic

tr Sh/Clst: ro gy

0132

0132-1L
0132-3L
0132-2L

2800.00 Dunl Drak L.Jurassic 0133

85 Cont : cem, prp, dd 0133-1L
10 Ca : brn gy 0133-4L
5 Sh/Clst: brn gy to m gy, caic, sit, mic 0133-3L

tr Sh/Clst: m gy 0133-2L

2805.00 Dunl Drak L.Jurassic 0134

95 Cont : cem, prp, dd 0134-1L
5 S/Sst : w to It gy, calc, cem, 1 0134-5L

tr Sh/Clst: m gy 0134-2L
tr Sh/Clst: brn gy to m gy, calc, sit, mic 0134-3L
tr Ca : b m av 0134-41
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Table 1 : Lithology description for well NOCS 30/6-9

Depth unit of measure: m

Depth Type Grp Frm Age

Int Cvd T0C% % Lithology description

GEOLABINOR
GtOCHEWICAL U B b S i o f t i S OF NORWAY * 5

Trb Sample

2810.00 Dunl Drak L.Jurassic

90 Cont : cem, prp, dd
10 S/Sst : w to It gy, calc, cem, 1
tr Sh/Clst: m gy
tr Sh/Clst: brn gy to m gy, sit, mic
tr Ca : brn gy

0135

0135-1L
0135-5L
0135-2L
0135-3L
0135-4L

2815.00 Dunl Drak L.Jurassic

75 Cont : cem, prp, dd
0.75 20 Ca : gy red

5 S/Sst : w to It gy, calc, cent, 1
tr Sh/Clst: brn gy to m gy, calc, mic

0136

0136-1L
0136-3L.
0136-41/
0136-2L

2820.00 Dunl Drak L.Jurassic

65 Sltst : brn gy, calc, mic
20 Cont : cem, prp, dd
10 S/Sst : w to It gy, calc, cem, 1
5 Ca : gy red to gy brn

0137

0137-2L
0137-1L
0137-4L
0137-3L

2825.00 Dunl Cook L.Jurassic

55 Cont : cem, prp, dd
2.63 40 Sltst : brn gy, calc, mic

5 Ca : gy red to gy brn
tr S/Sst : w to It gy, calc, cem, 1
tr Coal : blk

0138

0138-1L
0138-2L
0138-3L
GI38-4L
013S-5L

2830.00 Dunl Cook L.Jurassic

65 Sltst
25 Cont
10 Ca
tr S/Sst
tr Coal

D m gy, caic, mic
cent, prp, dd
av red to av brn
w to It ov, calc,
blk

cem, i

0139

0139-2L
0I39-1L
0139-3L
013S-4L
0139-5L



- 25-

Table 1 : Lithology description for well NOCS 30/6-9

Depth unit of measure: m

Depth Type Grp Frm Age

Int Cvd TOC% % Lithology description

GEOLABINOR
GE01XIMM sABCBAlbW&W tiOBwn (. i

Trb Sample

2835.00 Dvml Cook L.Jurassic

1.28 45 Sltst : brn gy to m gy, calc, mic
30 Cont : cem, prp, dd
25 Ca : gy red to gy brnf dol
tr S/Sst : w to It gy, calc, cem, 1

0140

0140-2L
0140-lL
0140-3L
0140-4L

2840.00 Dunl Cook L.Jurassic

75 Cont : cem, prp, dd
20 Sltst : brn gy, calc, mic
5 Ca : gy red to gy brn, dol

tr S/Sst : w to It gy, calc, cem, 1
tr Other : pyr

0141

0141-lL
0141-2L
0141-3L
0141-4L
0141-5L

2845.00 Dunl Cook L.Jurassic

1.34 85 Sltst : brn gy to in gy, calc, mic
15 Cont : cem, prp, dd
tr Ca : gy red to gy brn, dol
tr S/Sst : w to It gy, calc, cem, 1
tr Other ; pyj:

0142

Q142-2L
0142-1L
0142-3L
0142-4L
0142-5L

2850.00 Dunl Cook L.Jurassic

90 Sltst : brn gy to m gy, calc, mic
10 Cont : cem, prpf dd
tr Ca : gy red to gy brn, dol
tr S/Sst : v to It gy, calc, cem, 1
tr Other : pyr

0143

0143-2L
0143-1L
0143-3L
0143-4L
0143-5L

2855.00

1.38

Dunl Cook L.Jurassic

50
50
tr

Cent
Sltst
Ca
S/Sst

: cem,
: brn gy
: gy red
: v to It

p , QC
to m
to gy
gy<

'brn
calc

c a . mxc

cem, 1
Other pyi

0144

0144-11
0144-2:
0144-31
0144-4]
0144-51



- 26-

Table 1 : Lithology description for well NOCS 30/6-9

Depth unit of measure: m

Depth Type Grp Frm Age

Int Cvd TOC% % Lithology description

GEOLABINOR
GrOCHEMiCAL LABORAlOfllf S 0! N0HWAY t ' 5

Trb Sample

2860.00 Dunl Cook L.Jurassic 0145

70 Sh/Clst: brn gy to m gy, calc, sit, mic 0145-2L
30 Cont : cem, prpr dd 0145-lL
tr Cs : gy red to gy brn, dol 0145-3L
tr S/Sst : w to It gy, calc, cem, 1 0145-4L
tr Other : pyr 0145-5L

2865.00 Dunl Cook L.Jurassic 0146

1.60 80 Sh/Clst: brn gy to m gy, calc, sit, mic 0146-2L
20 Cont : cem, prp, dd 0146-1L
tr Ca : gy red to gy brn, dol 0146-3L
tr S/Sst : w to It gy, calc, cem, 1 0146-4L
tr Other : pyr 0146-5L

2870.00 Dunl Cook L.Jurassic 0147

50 Cont : cem, prp, dd 0147-1L
50 Sh/Clst: brn gy to m gy, calc, sit, mic 0147-2L
tr Ca : gy red to gy brn, dol 0147-3L
tr S/Sst : w to It gy, calc, cem, 1 0147-4L
tr Other : pyr 0147-5L

2875.00 Dunl Cook L.Jurassic 0148

1.48 80 Sh/Clst: brn gy to m gy, calc, sit, mic 0148-2L
20 Cont : cem, prp, dd 0148-1L
tr Ca : gy red to gy brn, dol 0148-3L
tr S/Sst : w to It gy, calc, cem, 1 0148-4L;
tr Other : pyr 0148-5L

2880.00 Duni Burt L.Jurassic

5 5 Sh/Clst: brn gy to m gy, calc, sit, mi:
0.64 30 S/Ssz : w to"It gy, calc, cem, 1

15 Cont : cem, prpr dd
tr Ca : gy red to gy brn, dol
tr Other : pyr

0149

014S-2L
0149-4L
0149-1L
0149-3L
0149-SL



- 27-

Table 1 : Lithology description for well NOCS 30/6-9

Depth unit of measure: ni

Depth Type Grp Frra Age

Int Cvd TOC% % Lithology description

GEOIABINOR
GiOCHMGAL LABQfWOSMS OF NORWAY AS

Trb Sample

2885.00 Dunl Burt L.Jurassic

60 Sltst : brn gy to m gy, calc, mic
15 Cont : cem, prp, dd
15 Ca : brn gy to gy brn, dol
10 S/Sst : w to It gy, calc, cem, 1
tr Other : pyr

0150

0150-2L
0150-1L
0150-3L
0150-4L
0150-5L

2890.00 Dunl Burt L.Jurassic

45 Cont : cem, prp, dd
30 Sltst : brn gy to m gy, calc, mic
15 Ca : brn gy to gy brn, dol
10 S/Sst : w to It gy, calc, cem, 1
tr Other : pyr

0151

0151-1L
0151-2L
0151-3L
0151-4L
0151-5L

2895.00

1.68

Dunl Burt L.Jurassic

80 Sltst
10 Cont
10 Ca
tr S/Sst
tr Other

brn gy to m gy, calc, mic
cem, prp, dd
brn gy to gy brn, dol
w to It gy, calc, cem, 1
pyr

0152

0152-2L
0152-1L
0152-3L
0152-4L
G152-5L

2900.00 Dunl Burt L.Jurassic

75 Eltst : brn gy to m gy, calc, mic
25 Cont : cem, prp, dd
tr Ca : brn gy to gy brn, dol
tr S/Sst : w to It gy, calc, cem, 1
tr Other : pyr

0153

0153-2L
0153-1L
0153-3L
0153-4L
0153-5L

2905-00 Dunl Burrt L J u r.Jurassic

50 Sltst : brn gy to m gy, cclc, mic
3 0 Ca ; brn gy to gy brn, dol

:on\
5 S/Sst : w to It gy, calc, cem, 1

tr Other : pyr

0154

0154-2L
0154-3L
0154-1L
0154-4L
0I54-5L
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Table 1 : Lithology description for well NOCS 30/6-9

Depth unit of measure: m

Depth Type Grp Frm Age

GEOLABUNOR

Trb Sample

Int Cvd T0C%

2910.

2915.

2920,

2925

2930

00

,00

1.33

.00

0.82

.00

1.66

.00

%

50
30
10
10

50
30
10
10

40
30
20
10
tr

70
15
15
t r
tr

90
10
tr

tr

Lithology

Dunl Burt

S/Sst :
Sltst :
Cont :
Ca :

Dunl Burt

Sltst :
E/Sst :
Cont :
Ca :

Dunl Burt

Sltst :
S/Sst :
Cont :
Ca :
Other :

Dunl Burt

Sltst :
Cont :
S/SEt :
Ca :
Other :

Dunl Burt

Cont ;
Sltst :
Ca :
S/Sst :
Other :

description

L.Jurassic

w to It gy, calc
brn gy to m gy, >
cem, prp, dd
brn gy to gy brn

L.Jurassic

brn gy to m gy,
w to It gy, calc
cem, prp, dd
brn gy to gy brn

L.Jurassic

brn gy to m gy,
w to It gy, calc
cem, prp, dd
brn gy to gy brn
pyr

. L.Jurassic

brn gy to m gy,
cem, prp, dd
w to It gy, calc
brn gy to gy brn
pyr

: L.Jurassic

, cem
calc,

, dol

calc,
, cem

, dol

calc,
, cem

, dol

calc,

, cem
, dol

cem, prp, dd, tar-ad
brn gy to ir, gy, calc,
brr. gy to gy brn, dol
w tc It gy, calc, cem
pvr

mic

mic

mic

mic

mic

0155

0155-4L
0155-2L
0155-1L
0155-3L

0156

0156-2L
0156-4L
0156-1L
0156-3L

0157

0157-2L
0157-4L
0157-1L
0157-3L
0157-5L

0158

0158-2L
0158-1L
0158-4L
0158-3L
0158-5L

0159

0159-1L
0159-2L
0159-3L
015?-4L
Q159-5L
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Table 1 : Lithology description for well NOCS 30/6-9

Depth unit of measure: m

Depth Type Grp Frm Age

Int Cvd TOC% % Lithology description

GEOLÅBINOR
GiOCHIULAi LABUUIOKES 0> IWfNMY AS

Trb Sample

2935.00 Dual Burt L.Jurassic 0160

1.74 60 Sh/Clst: brn gy to m gy, calc, sit, mic 0160-2L
40 Cont : cem, prp, dd 0160-1L
tr Ca : brn gy to gy brn, dol 0160-3L
tr S/Sst : w to It gy, calc, cem 0160-4L

2940.00 Dunl Burt L.Jurassic 0161

75 Sh/Clst: brn gy to m gy, calc, sit, mic 0161-2L
20 Cont : cem, prp, dd 0161-1L
5 Ca : brn gy to gy brn, dol 0161-3L

tr S/Sst : w to It gy, calc, cem 0161-4L

2945.00 Dunl Burt L.Jurassic

1.40 65 Sh/Clst
20 S/Sst
15 Cont
tr Ca

brn gy to m gy, calc, sit, mic
w to It gy, calc, cem
cem, prp, dd
brn gy to gy brn, dol

0162

0162-2L
0162-4L
0162-1L
0162-3L

2950.00 Dunl Burt L.Jurassic

80 Sltst : brn gy to m gy, calc, mic
10 Cont : cem, prp, dd
10 S/Sst : v tc It gy, calc, cem
tr Ca : brn gy to gy brn, dol

0163

0163-2L
0163-1L
0163-4L
0163-3L

2955.00 Dunl Burt L.Jurassic

1.4 9 7 0 Sitst : brn gy to m gy, calc, mic
20 S/Sst' : w to It gy, calc, cem
10 Cont ; cem, prp, dd
ir CE : brn gy to gy brn, del

0164

0164-2L
0164-4L
0164-1L
0164-3L
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Table 1 : Lithology description for well NOCS 30/6-9

Depth unit of measure: m

Depth Type Grp Frm Age

Int Cvd TOC% % Lithology description

GEOLABMNOR
u t O M M I C A L LABOB'ATOSIES Of NCfiWAV A, 5

Trb Sample

2960.00 Diml Burt L.Jurassic

50 Sltst : brn gy to ro gy, calc, mic
30 S/Sst : w to It gy, calc, cem
20 Cont : cem, prp, dd
tr Ca : brn gy to gy brn, dol

0165

016S-2L
0165-4L
0165-1L
0165-3L

2965.00 Dunl Amun L.Jurassic

1.11 60 Sh/Clst
4 0 Cont
tr Ca
tr S/Sst

brn gy to m gy, calc, sit, st
cem, prp, dd
brn gy to gy brn, dol
w to It gy, calc, cem

0166

0166-2L
0166-1L
0166-3L
0166-4L

2970.00 Dunl Amun L.Jurassic

60 Cont : cem, prp, dd
40 Sltst : brn gy to m gy, calc, mic, st
tr Ca : brn gy to gy brn, dol
tr S/Sst : w to It gy, calc, cem

0167

0167-1L
0167-2L
0167-3L
0167-4L

2975.00 Dunl Amun L.Jurassic

90 Cont : cem, prp, dd
10 Sltst : brn gy to m gy, calc, mic, st
tr Ca : brn gy to gy brn, dol
tr E/Sst : w to It gy, calc, cem

0168

0168-1L
0168-2L
0168-3L
016B-4L

2980.00 Dunl Amun L.Jurassic

60 Cont : cem, prp, dd
3 0 Sltst : brn gy to m gy, calc, mi?
10 S./Sst : w to it gy, calc, cem
tr Ca ; brn gy no gy brn, dol

oai : blk^ +, r**

0169

0169-1L
016S-2L
0I69-4L
0I6S-3L
0169-5L
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Table 1 : Lithology description for well NOCS 30/6-9

Depth unit of measure: m

Depth Type Grp Frm Age

GECHABINOR
GEOCHSMOi [ABOftKOfciiS Of NOWMV t-i

Trb Sample

Int Cvd TOC%

2985

2990

2995

3000

3005

.00

1.63

.00

.00

.00

.00

1.52

%

50
40
10
tr
tr

90
10
tr
tr

95
5

tr
tr

100
tr
tr
tr

85
15

Lithology description

Dunl

Sltst
Cont
S/Sst
Ca
Coal

Dunl

Cont
Sltst
Ca
S/Sst

Dunl

Cont
Sltst
Ca
S/Sst

Dunl

Cont
EltSt
Ca
S/Sst

Dunl

Cont
SltEt
Ca
S/Sst

Amun L.Jurassic

: brn gy to m gy,
: cem, prp, dd
: w to it gy, calc
: brn gy to gy brn
: blk

Amun L.Jurassic

: cem, prp, dd
: brn gy to m gy,
: brn gy to gy brn
: w to It gy, calc

Amun L.Jurassic

: cem, prp, dd
: brn gy to m gy,
: brn gy to gy brn
: w to It gy, calc

Amun L.Jurassic

: cem, prp, dd
: brn gy to m gy,
: brn gy to gy brn
; w to It gy, calc

Amun L.Jurassic

: cem. prp, cd
: brn gy to m gy,
: brn gy ro gy brn
: v to It QV, calc

calc, mic,

, cem
, dol

calc, mic
, dol
, cem

calc, mic
, dol
, cem

calc, mic
, dol
, cem

calc, mic
, dol
, cem

st

0170

0170-2L
0170-1L
0170-4L
0170-3L
0170-5L

0171

0171-1L
0171-2L
0171-3L
0171-4L

0172

0172-1L
0172-2L
0172-3L
0172-4L

0173

0173-1L
0173-2L
0173-3L
0173-4L

0174

0174-1L
0174-2L
Q174-3L
0174-4L
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Table 1 : Lithology description for well NOCS 30/6-9

Depth unit of measure: m

Depth Type Grp Frin Age

Int Cvd TOC% % Lithology description

GEOIABINOR
GKCHEMICAL LASOflAfOfl if l Of NOBWtv A/S

Trb Sample

3010.00 Dunl Aitmn L.Jurassic

85 Cont : cent, prp, dd
10 Sltst : brn gy to m gyf calc, mic
5 S/Sst : w to It gy, calc, cem

tr Ca : brn gy to gy brn, dol

0175

0175-1L
0175-2L
0175-4L
0175-3L

3015.00 Dunl Amun L.Jurassic

90 Cont : cem, prp, dd
10 Sltst : brn gy to m gy, calc, mic
tr Ca : brn gy to gy brn, dol
tr S/Sst : w to It gy, calc, cem

0176

0176-1L
0176-2L
0176-3L
0176-4L

3020.00

1.36

Dunl Amun L.Jurassic

60 Cont
20 Sltst
20 S/Sst
tr Ca

cem, prp, dd
brn gy to m gy, calc, mic
w to It gy, calc, cem
brn gy to gy brn, dol

0177

0177-1L
0177-2L
0177-4L
0177-3L

3025.00 Dunl Amun L.Jurassic

0.63 60 S/Sst : w to It gy, calc, cem
30 Cont : cem, prpr dd
10 Sltst : brn gy to m gyr calc, mic
tr Ca : brn gy to gy brn, dol

0178

0176-4L
0178-1L
0178-2L
0178-3L

3 0 30.00 Dunl Amun L.Jurassic

7 5 S/Sst : w to It gy, calc, cem
1.28 15 Sltst : brn gy to m gyr calc, mi i

10 Cont : cem, prp, dd
tr C^ : brn gy tc gy brn, dol

0179 .;

0179-4L
0179-2L
0179-iL
0179-3L
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Table 1 : Lithology description for well NOCS 30/6-9

Depth unit of measure: m

Depth Type Grp Frm Age

Int Cvd TOC% % Lithology description

GEOIABPNOR
nocHf iiicii i>soR»;oi6is OF NOBWAT is

Trb Sample

3035.00 Dunl Amun L.Jurassic

100 Cont : cem, prp, dd
tr Sltst : brn gy to m gy, calc, mic
tr Ca : brn gy to gy brn, dol
tr S/Sst : w to It gy, calc, cem

0180

0180-1L
0180-2L
0180-3L
Q180-4L

3040.00 Dunl Amun L.Jurassic

70 S/Sst : w to It gy, calc, mic, cem
20 Cont : cem, prp, dd
10 Sltst : brn gy to m gy, calc, mic
tr Ca : brn gy to gy brn, dol

0181

0181-4L
0181-lL
0181-2L
0181-3L

3050.00 Stat L.Jurassic

0.14 85 S/Sst : w to It gy, calc, crs, cem,
10 Cont : cem, prp, dd
5 Sltst : brn gy to m gy, calc, mic

tr Ca : brn gy to gy brn, dol

0182

0182-4L
0182-1L
0182-2L
0182-3L

3060.00 Stat L.Jurassic

85 S/Sst : w to It gy, calc, crs, cem, 1
10 Cont : cem, prp, dd
5 Sltst : brn gy to m gy, calc, mic

tr Ca : brn gy to gy brn, dol

0183

0183-4L
0183-1L
0183-2L
G183-3L

3070.00 Stat L.Jurassic

95 S/Sst : w to It gy, calc, crs, cem, 1
5 Cont : cem, prp, de

tr Sltst : brn gy to m gy, calc, mic
zz C£ : brn QV to ev crn, dol

0184

G184-4L
0184-lL
0184-2L
G184-3L
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Table 1 : Lithology description for well NOCS 30/6-9

Depth unit of measure: in

Depth Type Grp Frm Age

Int Cvd TOC% % Lithology description

GEOLABINOR
GEQCHtMlCAL LA83IW0HIES» NOMWAY/tS

Trb Sample

3080.00 Stat L.Jurassic

95 S/Sst : w to It gy, calc, crs, cemr 1
5 Cont : cem, prp, dd

tr Eltst : brn gy to m gy, calc, mic
tr Ca : brn gy to gy brn, dol

0185

0185-4L
0185-1L
0185-2L
0185-3L

3090.00 Etat L.Jurassic

0.67 90 S/Sst : v? to It gy, calc, crs, cem, 1
5 Cont : cem, prp, dd
5 Sltst : brn gy to m gy, calc, mic

tr Ca : brn gy to gy brn, dol

0186

0186-4L
0186-1L
0186-2L
0186-3L

3110.00 Stat L.Jurassic

65 Cont : prp, dd
1.80 25 Sh/Clst: brn gy to m gy, sit, mic

10 S/Sst : w to It gy, calcp crs, 1
tr Ca : brn gy to gy brn, dol
tr Other : carb

0187

0187-1L
0187-2L
0187-4L
0187-3L
0187-5L

3120.00 Stat L.Jurassic

100 S/Sst : w to It gy, calc, crs, 1
tr Cont : prp, dd
tr Sh/Clst: brn gy to m gy, sit, mic
tr Ca : brn gy to gy brn, dol
tr Other : carb

0188

0188-4L
0188-1L
0188-2L
0188-3L
0188-5L

3130.00 Stat L.Jurassic

55 Cont : prp, dd
4 0 S/Sst : w to It gy, calc, crs, 1
5 Sh/Clst: brn gy to ir. gy, mic

tr Ca ; brn gy to gy crn, dol
tr Other : carb

0189

0189-1L
01B9-4L
0189-2L
0189-3L
0189-5L
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Table 1 : Lithology description for well NOCS 30/6-9

Depth unit of measure: m

Depth Type Grp Frm Age

Int Cvd TOC% % Lithology description

GEOLABINOR
GfOCWMtUi LAB0HATOW5 Of Htmh ~\%

Trb Sample

3X40.00 Stat L.Jurassic 0190

0.76 75 S/Sst : w to It gy, calc, carb, crs, cem, 0190-4L
1

20 Sh/Clst: brn gy to m gy, mic 0190-2L
5 Cont : prp 0190-1L

tr Ca : brn gy to gy brn, dol 0190-3L

3150.00 Stat L.Jurassic

80 S/Sst ; w to It gy, calc, carb, crs, 1
10 Cont : prp
10 Sh/Clst: brn gy to It gy to m gy, mic
tr Ca brn gy to gy brn, dol

0191

0191-4L
0191-1L
0191-2L
0191-3L

3160.00 Stat L.Jurassic 0192

65 S/Sst ; w to It gy, calc, carb, crs, 1 0192-4L
30 Sltst : brn gy to It gy to m gy, mic 0192-2L
5 Cont : prp 0192-1L

tr Ca : brn gy to gy brn, dol 0192-3L

3170.00 Stat L.Jurassic 0193

55 Sltst : brn gy to It gv to m ay, mic 0I93-2L
28.25 35 Coal : blk " " 0193-5L

10 S/Sst : w to It gy, calc, carb, crs, 1 0193-4L
tr Cont : prp 0193-1L
tr Ca : brn gy to gy brn, dol 0193-3L

3180.00 Stat L.Jurassic

1.76 6 0 Sltst : brn gy to It gy to m gy, i
25 Co&l ; blk
10 S/Sst : V,T to It gy, caic, carb, c;
5 Cont : prp

tr Ca : brn gy re gy b m , dol

0194

0194-2L
0194-5L
G194-4L
0194-1L
Q194-3L
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Table 1 : Lithology description for well NOCS 30/6-9

Depth unit of measure: m

Depth Type Grp Frm Age

Int Cvd TOC% % Lithology description

GEOLABUNQR
CtOCHFMIMi L»BOn*T0flliS * MiFIWAV AS

Trb Sample

3190.00 Stat L.Jurassic 0195

90 S/Sst : w to It gy, calc, carb, crs, 1 0195-4L
10 Sh/Clst: brn gy to It gy to m gy, sit, mic 0195-2L
tr Cont : prp 0195-1L
tr Ca : brn gy to gy brn, dol 0195-3L
tr Coal : blk 0195-5L

3197.00 Stat L.Jurassic 0196

42.42 65 Coal : blk to dsk y brn, cly 0196-5L
35 S/Sst : w to It gy, calc, carb, crs, 1 0196-4L
tr Cont : prp 0196-1L
tr Sh/Clst: brn gy to It gy to m gy, sit, mic 0196-2L
tr Ca : brn gy to gy brn, dol 0196-3L

3220.00 Stat L.Jurassic 0197

80 S/Sst : w to It gy, calc, crs, 1 0197-4L
10 Sh/Clst: brn gy to It gy to m gy, sit, mic 01S7-2L
5 Cont : prp 0197-1L
5 Coal : blk to dsk y brn, cly Q197-5L

tr Ca : brn gy to gy brn, dol 0197-3L

3235.00 Stat L.Jurassic 0198

90 S/Sst : v to It gy, calc, crs, 1 0198-4L
5 Sh/Clst: brn gy to It gy to m gy, sit, mic 0198-2L
5 Coal : blk to dsk y brn, cly 0198-5L

tr Cont : prp 0198-1L,
tr Ca : brn gy to gy brn, dol 0198-3L

3250.00 Stat L.Jurassic

100 S/Sst
tr Cont
tr Sh/Clsi
tr Ca
tr Coal

w t
prp

c It gy,

brn gy to It gy to xn gy
brn gy to gy brn, dol
blk to dsk y brn, ciy

sit, mi (

0199

0199-4L
0199-1L
0199-2L
0199-3L
0199-5L
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Table I : Lithology description for well NOCS 30/6-9

Depth unit of measure: m

Depth Type Grp F ria Age

GEOLABINOR
SLOCHIHIUM lABOSAlSfili.SO! NOWSVjiS

Trb Sample

Int Cvd

3265

3280

3295

3310

3325

.00

.00

.00

.00

.00

TOC%

0.41

0.24
1.78

%

95
5

tr
tr

100
tr
tr
tr

100
tr
tr
tr

95
5

tr
tr

80
20

t r

Lithology description

S/Sst
Sltst
Cont
Coal

S/Sst
Cont
Sltst
Coal

S/Sst
Cont
Sltst
Coal

S/Sst
Coal
Cont
Sltst

Stat L.Jurassic

: w to It gy,
: brn gy to It
: prp
: blk to dsk y

Stat L.Jurassic

: w to It gy,
: prp
: brn gy to It
: blk to dsk y

Stat L.Jurassic

: w to It gy,
: prp
: brn gy to It
: blk to dsk y

Stat L.Jurassic

: w to It gy,
: blk to dsk y
: prp
; brn gy to It

Stat L.Jurassic

S/Sst : w to It gy,
Sh/Clst: brn' gy to m
Cont : prp
Coal : blk to dsk v

calc,
gy to

brn,

calc,

gy to
brn,

calc,

gy to
brn,

calc,
brn,

gy to

calc,
gy

brn,

crs, cem, 1
m gy, mic

cly

crs, 1

m gy, mi c
cly

crs, 1

in gy, mic
cly

crs, cem, 1
cly

in gy , mi c

crs, cem, 1

civ

0200

0200-3L
G200-2L
C200-1L
0200-4L

0201

0201-3L
0201-1L
0201-2L
0201-4L

0202

0202-3L
0202-1L
0202-2L
0202-4L

0203

0203-3L
0203-4L
0203-1L
G203-2L

0204

0204-3L
0204-2L
0204-1L
0204-4L
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Table 1 : Lithology description for well NOCS 30/6-9

Depth unit of measure: m

Depth Type Grp Frm Age

Int Cvd TOC% % Lithology description

GEOIABINOR
GÉbCHtMOi . LASCHAiORItS OF NORWAY Ar£

Trb Sample

3340.00 Stat L.Jurassic

50 Sh/Clst: brn gy to m gy to dsk y brn
25 Cont : prp
25 S/Sst ; v to It gy, calc, crs, cent, 1
tr Coal : blk to dsk y brn, cly

0205

0205-2L
0205-1L
G205-3L
0205-4L

3355.00 Etat L.Jurassic

0.91 65 Sh/Clst: brn gy to m gy to dsk y brn
35 S/Sst : w to It gy, calc, crs, cem, 1
tr Cont : prp
tr Coal : blk to dsk y brn, cly

0206

0206-2L
0206-3L
0206-1L
0206-4L

3370.00 Stat L.Jurassic 0207

50 Sh/Clst: brn gy to m gy to dsk y brn, sit 0207-2L
50 S/Sst : v? to It gy, calc, crs, cem, 1 0207-3L
tr Cont : prp 0207-1L

3385.00 Stat L.Jurassic 0208

55 S/Sst : w to It gy, calc, crs, cem, 1 0208-3L
45 Sh/Clst: brn gy to m gy to dsk y brn, sit 0208-2L
tr Cont : prp 0208-1L
tr Other : pyr 0208-4L

3400.00 Hegr Triassic

0.65 90 Sh/Clst:
10 S/Sst :
tr Cont :
tr Other ;

brn gy to m gy to drk gy
w to It gy, calc, crs, cem, 1

pvr

0209

0209-2L
G209-3L
Q209-1L
0209-4L
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Table 1 ; Lithology description for well NOCS 30/6-9

Depth unit of measure: m

Depth Type Grp Frm Age

Int Cvd TOC% % Lithology description

GEOLÅBINOR
GEDCWM1UL lAWHMORi'i Si NOSWH S i

Trb Sample

3415.00 Hegr Triassic

60 S/Sst : w to It gy, calc, crs, cem,
40 Sh/Clst: brn gy to m gy to drk gy
tr Cont : prp
tr Other : pyr

0210

0210-3L
0210-2L
0210-1L
0210-4L

3430.00 Hegr Triassic

0.18 85 S/Sst : w to It gy, calc, crs, cem, 1
15 Sh/Clst: brn gy to m gy to drk gy
tr Cont : prp
tr Other : pyr

0211

0211-3L
0211-2L
0211-1L
0211-4L

3445.00 Hegr Triassic

90 S/Sst : w to It gy, calc, crs, cem,
10 Sh/Clst: brn gy to m gy, sit, mic
tr Cont t prp
tr Other : pyr

0212

0212-3L
0212-2L
0212-1L
0212-4L

3460.00 Hegr Triassic

0.83 65 Sh/Clst
35 S/Sst
tr Cont
tr Other

brn gy to m gy, sit, mic
w to It gy, calc, crs, cem,
prp
pyr

0213

0213-2L
0213-3L
0213-1L
0213-4L

3475.00 Hegr Triassic

0.16 55 S/Sst : w to it gy, calc, crs, cem, 1
1.10 4 5 Sh/Clst: brn gy to m gy, sit, mic

tr Cont : D I ^

0214

0214-3L
0214-2L
0214-1L



Table 2 : Rock-Eval table for well MOCS 30/6-9

Depth unit of measure: m

Depth Typ Lithology

Page: 1

2410.00

2422.00

2450.00

2455.00

2460.00

2462.74

2468.30

2470.36

2472.94

2474.00

2476.00

2478.00

2480.00

2482.17

cut Sh/Clst: m gy

cut Ca : w

com bulk

cut Sh/Clst: gn gy to m gy

cut Coal : blk

ccp S/Sst : pi brn

pl y brnccp S/Sst

ccp Sltst pi y brn to It gy to drk
gy

ccp Sltst : drk gy to It gy

ccp Sh/Clst: drk gy to brn blk

ccp Coal : blk

ccp Coal : blk

ccp Sltst : It brn gy to ben gy

ccp Sh/Clst: drk gy to brn blk

SI

0.76

0.41

0.70

0.39

33.57

0.43

0.39

2.38

2.05

2.12

2.42

16.92

0.26

2.35

S2

0.77

0.12

0.63

0.69

143.39

1.00

0.76

9.08

7.27

11.07

18.38

91.73

1.19

26.24

S3

0.60

0.79

0.55

0.71

5.35

0.32

0.25

0.76

1.68

1.19

1.91

6.15

0.73

0.98

S2/S3

1.28

0.15

1.15

0.97

26.80

3.13

3.04

11.95

4.33

9.30

9.62

14.92

1.63

26.78

TOC

0.92

0.13

0.77

0.75

54.57

0.56

0.61

5.54

5.31

5.95

23.83

59.22

1.12

9.17

HI

84

92

82

92

263

179

125

164

137

186

77

155

106

286

01

65

608

71

95

10

57

41

14

32

20

8

10

65

11

PP

1.5

0.5

1.3

1.1

177.0

1.4

1.1

11.5

9.3

13.2

20.8

108.7

1.5

28.6

PI

0.50

0.77

0.53

0.36

0.19

0.30

0.34

0.21

0.22

0.16

0.12

0.16

0.18

0.08

Ttnax

412

322

379

380

431

434

432

431

430

434

438

434

438

436

Sample

0059-2L

0060-4L

0215-OB

0065-5L

0066-6L

0002-1L

0004-lL

0005-1L

0006-1L

0007-1L

0008-lL

0009-1L

0010-1L

0011-1L

GEOLABPNOR
OfOCHfMICAl iABOWORlf S 0> seftwi» i ',



Table 2 : Rock-Eval table for well HOCS 30/6-9

Depth unit of measure: m

Depth Typ Lithology

2484.00

2486.39

2488.40

2491.50

2494.89

2496.56

2501.50

2504.50

2507.50

2509.39

2512.50

2515.50

2518.50

2521.50

2524.50

ccp Sh/Clst:

ccp Sltst :

ccp S/Sst :

ccp S/Sst :

ccp S/Sst :

ccp S/Sst :

ccp Sltst :

ccp Sh/Clst:

ccp Coal :

ccp Sltst :

ccp Sh/Clst:

ccp Sh/Clst:

ccp Sh/Clst:

ccp Sh/Clst:

ccp Sh/Clst:

drk gy to dsk y brn

brn gy

It or

It or to or gy

It or to or gy

It or to pl y brn

It brn gy

It brn gy to brn gy

blk to brn bite

It brn gy to It or

blk to brn blk

brn gy

drk gy to brn gy

brn gy

brn gy

Si

0.49

0.55

0.19

0.62

0.08

0.34

0.62

0.06

17.71

0.48

0.57

0.34

1.65

0.19

0.51

S2

2.00

2.78

0.35

1.91

0.39

0.81

1.91

0.38

75.57

1.29

4.08

1.76

15.91

0.85

2.95

S3 S2/S3 TOC HI OI PP

Page: 2

PI Tmax Sample

0.48

0.27

0.22

3.23

2.25

1.80

3.23

0.14

6.85

0.41

0.57

0.27

0.92

0.22

0.40

4.17

10.30

1.59

0.59

0.17

0.45

0.59

2.71

11.03

3.15

7.16

6.52

17.29

3.86

7.38

3.62

2.02

0.12

1.34

0.13

0.32

1.34

0.31

60.87

0.69

4.68

3.25

6.98

0.90

3.15

55 13

138 13

292 183

143 241

300 1731

253 563

143 241

123 45

124

187

87

54

228

94

94

11

59

12

8

13

24

13

2.5 0.20

3.3 0.17

0.5 0.35

2.5 0.25

0.5 0.17

1.1 0.30

2.5 0.25

0.4 0.14

93.3 0.19

1.8 0.27

4.7 0.12

2.1 0.16

17.6 0.09

1.0 0.18

3.5 0.15

438 0012-1L

438 0013-1L

527 0014-lL

433 0015-1L

482 0016-1L

490 0017-lL

433 0022-1L

444 0018-1L

434 0019-1L

433 0020-1L

439 0021-1L

440 0023-1L

433 0024-1L

436 0025-1L

437 0026-lL

GEOIABINOR
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Table 2 : Rock-Eval table for well. MOCS 30/6-9

Depth unit of measure: m

Depth Typ Lithology Si

2527.50 ccp Sh/Clst: brn gy

2530.50 ccp Sh/Clst: brn gy

2532.26 ccp S/Sst : btn gy, It or

2535.00 ccp bulk

2537.65 ccp S/Sst : It or to pl y brn

2541.00 ccp Sltst : brn gy

2544.00 ccp S/Sst : drk y btn

2546.40 ccp S/Sst : It or to pl y brn

2548.00 ccp Sh/Clst: brn gy to It brn gy

2551.00 ccp Sltst : brn gy

2554.39 ccp Sltst : brn gy

2556.10 ccp S/Sst : or gy to It y brn

2560.11 ccp S/Sst : or gy to It y brn

2563.33 ccp S/Sst : pl y brn

2566.24 ccp S/Sst : m y brn to drk y brn

S2 S3

0.07 0.38 0.61

0.27 0.96 0.19

1.71 2.45 1.40

22.07 98.30 10.00

4.81 3.48 0.44

2.32 2.10 2.24

5.76 2.69 0.74

8.20 22.10 0.95

0.93 0.76 0.35

0.65 1.55 1.25

0.51 0.84 0.27

6.05 1.71 0,39

5.95 1.59 0.83

4.84 5.65 0.45

7.57 2.77 0.51

S2/S3

0.62

5.05

1.75

9.83

7.91

0.94

3.64

23.26

2.17

1.24

3.11

4.38

1.92

12.56

5.43

TOC

0.25

0.73

0.99

75.52

1.17

1.13

0.94

8.16

1.03

1.41

0.78

0.75

0.79

2.82

0.99

HI

152

132

247

130

297

186

286

271

74

110

108

228

201

200

280

OI

244

26

141

13

38

198

79

12

34

89

35

52

105

16

52

PP

0.4

1.2

4.2

120.4

8.3

4.4

8.5

30.3

1.7

2.2

1.4

7.8

7.5

10.5

10.3

Page: 3

PI Ttnax Sample

0.16 407 0027-lL

0.22 437 0028-1L

0.41 413 0029-lL

0.18 436 0030-0B

0.58 426 0031-1L

0.52 426 0034-1L

0.68 419 0057-lL

0.27 421 0032-1L

0.55 434 0035-1L

0.30 435 0036-lL

0.38 432 0037-1L

0.78 414 0038-lL

0.79 413 0039-1L

0.46 422 0040-1L

0.73 402 0041-1L

GEOLABPNOR
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Table 2 : Rock-Eval table for well NOCS 30/6-9

Depth unit of measure: m

Depth Typ Lithology

Page: 4

2570.00

2573.41

2576.40

2585.00

2588.27

2591.86

2594.71

2602.74

2606.03

2611.75

2616.33

2620.50

2622.00

2624.00

2720.00

ccp S/Sst :

ccp S/Sst :

ccp S/Sst :

ccp S/Sst :

ccp S/Sst :

ccp S/Sst :

ccp S/Sst :

ccp S/Sst :

ccp S/Sst :

ccp S/Sst :

ccp S/Sst :

ccp Sltst :

ccp Sltst :

ccp Sltst :

cut Sh/Clst:

It y brn

or gy to ra y brn

m y brn to drk y brn

m y brn to drk y brn

m y brn to drk y brn

drk gy

drk y brn to dsk y brn

drk y brn to dsk y brn

drk y brn

It y brn

It gy to It y brn

brn gy to dsk y brn

brn gy to dsk y brn

brn gy to dsk y brn

brn gy to dsk y brn

Si

7.21

6.25

5.67

5.46

7.04

6.64

7.62

5.58

8.03

5.25

2.26

0.5.1

0.61

0.30

0.40

S2

10.50

2.55

1.61

1.67

2.58

2.03

2.57

1.69

3.04

2.01

1.22

2.07

2.72

1.21

1.00

S3

0.59

0.56

0.54

0.61

0.53

0.47

0.69

0.68

0.79

0.65

0.66

0.74

0.89

0.69

0.90

S2/S3

17.80

4.55

2.98

2.74

4.87

4.32

3.72

2.49

3.85

3.09

1.85

2.80

3.06

1.75

1.11

TOC

4.44

0.93

0.74

0.71

0.95

0.89

1.01

0.78

1.15

1.05

0.83

2.90

4.19

3.59

1.18

HI

236

274

218

235

272

228

254

217

264

191

147

71

65

34

85

01

13

60

73

86

56

53

68

87

69

62

80

26

21

19

76

PP

17.7

8.8

7.3

7.1

9.6

8.7

10.2

7.3

11.1

7.3

3.5

2.6

3.3

1.5

1.4

PI

0.41

0.71

0.78

0.77

0.73

0.77

0.75

0.77

0.73

0.72

0.65

0.20

0.18

0.20

0.29

Tmax

419

409

410

406

402

389

399

405

407

415

418

428

430

427

435

Sample

0058-1L

0042-lL

0043-1L

0045-1L

0046-1L

0047-1L

0048-1L

0050-1L

0051-1L

0052-1L

0053-1L

0054-1L

0055-1L

0056-lL

0117-2L
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Table 2 : Rock-Eval table for well HOCS 30/6-9

Depth unit of measure: m

Depth Typ Lithology

Page: 5

2780.00

2790.00

2815.00

2825.00

2835.00

2845.00

2855.00

2865.00

2875.00

2880.00

2895.00

2915.00

2920.00

2925.00

2935.00

cut Sltst :

cut Sh/Clst:

cut Ca :

cut Sltst :

cut Sltst ;

cut Sltst :

cut Sltst :

cut Sh/Clst:

cut Sh/Clst:

cut S/Sst :

cut Sltst :

cut Sltst :

cut S/Sst :

cut Sltst :

cut Sh/Clst:

brn gy to m gy

brn gy to rn gy

gy red

brn gy

brn gy to m gy

brn gy to m gy

brn gy to m gy

brn gy to in gy

brn gy to m gy

w to It gy

brn gy to m gy

brn gy to m gy

w to It gy

brn gy to m gy

brn gy to m gy

SI

0.89

1.54

0.15

1.70

1.09

1.05

1.04

1.30

1.17

0.72

1.63

1.26

0.72

1.75

1.24

S2

6.26

9.86

0.28

5.15

1.99

1.77

1.78

1.92

1.92

0.22

2.61

2.01

0.61

2.23

1.84

S3

1.13

1.41

3.75

1.73

1.28

1.04

1.13

1.53

1.25

5.18

0.62

0.60

2.25

0.65

0.83

S2/S3

5.54

6.99

0.07

2.98

1.55

1.70

1.58

1.25

1.54

0.04

4.21

3.35

0.27

3.43

2.22

TOC

2.30

3.19

0.75

2.63

1.28

1.34

1.38

1.60

1.48

0.64

1.68

1.33

0.82

1.66

1.74

HI

272

309

37

196

155

132

129

120

130

34

155

151

74

134

106

01

49

44

500

66

100

78

82

96

84

809

37

45

274

39

48

PP

7.2

11.4

0.4

6.9

3.1

2.8

2.8

3.2

3.1

0.9

4.2

3.3

1.3

4.0

3.1

PI

0.12

0.14

0.35

0.25

0.35

0.37

0.37

0.40

0.38

0.77

0.38

0.39

0.54

0.44

0.40

Ttnax

430

429

445

430

433

434

435

433

434

385

440

440

434

439

439

Sample

0129-3L

O131-3L

0136-3L

0138-2L

0140-2L

0142-2L

0144-2L

0146-2L

0148-2L

0149-4L

0152-2L

0156-2L

0157-4L

Q158-2L

0160-2L
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Table 2 : Rock-Eval table for well NOCS 30/6-9

Depth unit of measure: m

Depth Typ Lithology SI S2 S3 S2/S3 TOC HI 01 PP

Page: 6

PI Tmax Sample

2945.00

2955.00

2965.00

2985.00

3005.00

3020.00

3025.00

3030.00

3050.00

3090.00

3110.00

3140.00

3170.00

3180.00

3197.00

cut

cut

cut

cut

cut

cut

cut

cut

cut

cut

cut

cut

cut

cut

cut

Sh/Clst:

Sltst :

Sh/Clst:

Sltst :

Sltst :

Sltst :

S/Sst :

Sltst :

S/Sst :

S/Sst :

Sh/Clst:

S/Sst :

Coal :

Sltst :

Coal :

brn gy

brn gy

brn gy

brn gy

brn gy

brn gy

w to It

brn gy

w to It

w to It

brn gy

w to It

blk

brn gy

blk to

to m gy

to m gy

to m gy

to m gy

to m gy

to m gy

gy

to m gy

gy

9Y

to m gy

gy

to It gy to m gy

dsk y brn

0

1

1

2

2

2

1

1

0

1

2

0

4

1

6

.86

.11

.00

.16

.46

.10

.07

.07

.26

.68

.63

.83

.32

.20

.90

1.64

1.81

2.00

2.09

2.30

2.32

0.60

1.25

0.07

0.71

2.77

0.52

53.91

1.99

97.18

0

0

0

0

0

0

3

0

0

3

0

4

1

0

2

.83

.78

.79

.58

.65

.54

.53

.99

.66

.32

.94

.03

.75

.76

.53

1

2

2

3

3

4

0

1

0

0

2

0

30

2

38

.98

.32

.53

.60

.54

.30

.17

.26

.11

.21

.95

.13

.81

.62

.41

1.40

1.49

1.11

1.63

1.52

1.36

0.63

1.28

0.14

0.67

1.80

0.76

28.25

1.76

42.42

117

121

180

128

151

171

95

98

50

106

154

68

191

113

229

59

52

71

36

43

40

560

77

471

496

52

530

6

43

6

2.

2.

3.

4.

4.

4.

1.

2.

0.

2.

5.

1.

58.

3.

104.

5

9

0

3

8

4

7

3

3

4

4

4

2

2

1

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

34

38

33

51

52

48

64

46

79

70

49

61

07

38

07

440

439

439

438

438

438

390

439

393

431

437

435

440

439

442

0162-2L

0164-2L

0166-2L

0170-2L

0174-2L

0177-2L

0178-4L

0179-2L

0182-4L

0186-4L

0187-2L

0190-4L

0193-5L

0194-2L

0196-5L

GEQIABMNOR



Table 2 : Kock-Eval table fot well NOCS 30/6-9

Depth unit of measure: m

Depth Typ Lithology

3265.00 cut S/Sst : w to It gy

3325.00 cut Sh/Clst: ben gy to m gy

3325.00 exit S/Sst : w to It gy

3355.00 cut Sh/Clst: brn gy to m gy to åsk y

brn

3400.00 cut Sh/Clst: brn gy to m gy to drk gy

3430.00 cut S/Sst : w to It gy

3460.00 cut Sh/Clst: brn gy to m gy

3475.00 cut Sh/Clst: brn gy to m gy

3475.00 cut S/Sst : w to It gy

SI S2 S3 S2/S3 TOC HI OI PP

Page: 7

PI Tmax Sample

0.22

2.20

0.15

0.34

0.42

0.34

0.25

0,40

0.20

0.16

2.98

0.10

0.84

0.70

0.06

0.38

0.62

0.08

0.50

0.66

0.34

0.16

0.11

0.36

0.21

0.22

0.09

0.32

4.52

0.29

5.25

6.36

0.17

1.81

2.82

0.89

0.41

1.78

0.24

0.91

0.65

0.18

0.83

1.10

0.16

39

167

42

92

108

33

46

56

50

122

37

142

18

17

200

25

20

56

0.4

5.2

0.3

1.2

1.1

0.4

0.6

1.0

0.3

0.58

0.42

0.60

0.29

0.38

0.85

0.40

0.39

0.71

442

439

445

438

439

427

346

387

424

0200-3L

0204-2L

0204-3L

0206-2L

0209-2L

0211-3L

0213-2L

0214-2L

0214-3L

GEOIABWNOR
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Table 3 : Pyrolysis GC Data (S3 peak) as Percentage of Total Area for Well NOCS 30/6-9

Depth unit of measure: m

Depth Typ Lithology

Page: 1

2460.00 cut Coal : blk

2462.74 ccp S/Sst : pi brn

2470.36 ccp Sltst : pl y brn to It gy to drk
gy

2472.94 ccp Sltst : drk gy to It gy

2474.00 ccp Sh/Clst: drk gy to brn blk

2476.00 ccp Coal : blk

2478.00 ccp Coal : blk

2480.00 ccp Sltst : It brn gy to brn gy

2482.17 ccp Sh/Clst: drk gy to brn blk

2484.00 ccp Sh/Clst: drk gy to dsk y brn

2486.39 ccp Sltst : brn gy

2488.40 ccp S/Sst : It or

2491.50 ccp S/Sst : It or to or gy

2496.56 ccp S/Sst : It or to pl y brn

Cl

6.49

23.33

13.21

10.07

15.38

7.97

8.27

18.69

10.41

12.78

8.71

13.57

6.92

3.94

C2-C5

4.49

15.87

12.69

18.28

15.05

14.57

7.65

31.55

14.61

25.38

18.42

21.43

18.23

23.73

C6-C14

15.43

30.01

28.61

33.15

33.40

30.98

22.47

41.71

29.35

45.05

39.00

46.23

29.39

48.67

C15+

73.58

30.80

45.21

37.98

36.17

46.50

61.61

8.04

45.30

16.79

33.87

18.77

45.46

23.66

S2 from
Rock-Eva1

143.39

1.00

9.08

7.27

11.07

18.38

91.73

1.19

26.24

2.00

2.78

0.35

1.91

0.81

Sample

0066-6L

0002-1L

0005-1L

0006-lL

0007-1L

0008-1L

0009-1L

0010-1L

0011-1L

0012-lL

0013-1L

0014-1L

0015-1L

0017-1L

GEOLABBNOR



Table 3 : Pyrolysis GC Data (S2 peak) as Percentage of Total Area for Well NOCS 30/6-9

Depth uni t of measure: m

Depth Typ Lithology

Page: 2

2501.50

2504.50

2507.50

2515.50

2518.50

2527.50

2532.26

2535.00

2541.00

2544.00

2546.40

2551.00

2556,10

2566.24

ccp

ccp

ccp

ccp

ccp

ccp

ccp

ccp

ccp

ccp

ccp

ccp

ccp

ccp

Sltst :

Sh/Clst:

Coal :

Sh/Clst:

Sh/Clst:

Sh/Clst:

S/Sst :

bulk

Sltst :

S/Sst :

S/Sst :

Sltst :

S/Sst :

S/Sst :

It

It

blk

brn

drk

brn

brn

ben

drk

It i

brn

or i

m y

brn gy

brn gy to br;n gy

to brn blk

gy

gy to ben gy

gy

gy, It or

gy

y brn

or to pi y ben

gy

gy to It y brn

brn to drk y brn

Cl

11.82

_

15.22

19.38

5.26

„

2.08

15.47

9.55

3.65

1.41

8.39

4.71

4.80

C2-C5

19.32

-

16.61

34.08

3.67

„

4.49

16.12

21.82

11.71

4.77

16.21

13.87

14.47

C6-C14

32.84

-

24,23

40.82

26.54

-

18.24

23.75

45.98

34.22

24.88

21.61

24.42

28.66

C15+

36.02

-

43.94

5.73

64.54

-

75.20

44.66

22.66

50.42

68.95

53.79

57.00

52.07

S2 from
Rock-Eval

1.91

0.38

75.57

1.76

15.91

0.38

2.45

98.30

2.10

2.69

22.10

1.55

1.71

2.77

Sample

0022-1L

0018-lL

0019-1L

0023-1L

0024-1L

0027-1L

0029-lL

0030-OB

0034-1L

0057-1L

0032-1L

0036-1L

0038-1L

0041-1L
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Table 3 : Pyrolysis GC Data {32 peak) as Percentage of Total Area for Well NOCS 30/6-9

Depth unit of measure: m

Page: 3

Depth

2576.40

2588.27

2591.86

2602.74

2611.75

2620.50

2780.00

2790.00

2825.00

2845.00

2865.00

2880.00

2895.00

2915.00

Typ

ccp

ccp

ccp

ccp

ccp

ccp

cut

cut

cut

cut

cut

cut

cut

cut

Lithology

S/Sst :

S/Sst :

S/Sst :

S/Sst :

S/Sst :

Sltst :

Sltst :

Sh/Clst:

Sltst :

Sltst :

Sh/Clst:

S/Sst :

Sltst :

Sltst :

m y

m y

drk

drk

brn

brn

gy

to drk

to rlrk

y brn to ds

It y brn

brn

brn

brn

brn

brn

brn

9Y

gy

gy

gy

gy

gy

w to It

brn

brn

gy

gy

to dsk y

to m gy

to m gy

to m gy

to m gy

gy

to i gy

to in gy

y t j r n

y brn

k y brn

brn

Cl

11.97

1.42

4.59

2.03

3.50

11.15

4.26

3,94

4.04

6.50

13.95

15.99

13.17

7.20

C2-C5

9.27

10.09

14.44

18.90

13.36

17.60

12.80

11.64

13.13

19.70

23.18

28.97

16.34

21.78

C6-C14

23.67

16.46

30.59

22.04

30.69

30.27

30.28

30.99

31.45

39.16

42.55

43.16

39.85

41.55

C15+

55.10

72.03

50.38

57.03

52.45

40.98

52.66

53.43

51.39

34.64

20.32

11.87

30.64

29.47

S2 from
Rock-Eva1

1.61

2.58

2.03

1.69

2.01

2.07

6.26

9.86

5.15

1.77

1.92

0.22

2.61

2.01

Sample

0043-lL

0046-1L

0047-1L

0050-1L

0052-lL

0054-1L

0129-3L

0131-3L

0138-2L

0142-2L

0146-2L

0149-4L

0152-2L

0156-2L

GBSABHNOR



Table 3 : Pyrolysis GC Data {52 peak) as Percentage of Total Area for Well NOCS 30/6-9 Page: 4

Depth unit of measure: m

S2 from
Depth Typ Lithology Cl C2-C5 C6-C14 C15+ Rock-Eval Sample

2920.00 cut S/Sst : w to It gy

2935.00 cut Sh/Clst: brn gy to m gy

2945.00 cut Sh/Clst: brn gy to m gy

2965.00 cut Sh/Clst: brn gy to m gy

2985,00 cut Sltst : brn gy to m gy

3005.00 cut Sltst : brn gy to m gy

3020.00 cut Sltst : brn gy to m gy

3025.00 cut S/Sst : w to It gy

3050.00 cut S/Sst : w to It gy

3090.00 cut S/Sst : w to It gy

3110.00 cut Sh/Clst: brn gy to m gy

3140.00 cut S/Sst : w to It gy

3170.00 cut Coal : blk

3180.00 cut Sltst : brn gy to It gy to m gy

20.14

10.15

9.47

13.24

9.05

7.82

7.97

11.39

-

12.42

7.60

11.72

9.78

9.00

20.35

14.93

17.84

18.87

14.44

17.51

14.56

25.02

-

15.24

19.40

21.56

12.78

18.41

46.98

42.91

42.68

40.42

34.46

38.86

38.99

46.45

-

41.53

42.84

44.70

26.02

42.38

12.53

32.01

30.01

27.47

42.05

35.80

38.48

17.14

-

30.41

30.17

22.02

51.42

30.21

0.61

1.84

1.64

2.00

2.09

2.30

2.32

0.60

0.07

0.71

2.77

0.52

53.91

1.99

0157-4L

0160-2L

0162-2L

0166-2L

0170-2L

0174-2L

0177-2L

0178-4L

0182-4L

0186-4L

0187-2L

0190-4L

0193-5L

0194-2L

GEOlABiNOR
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Table 3 : Pyrolysis GC Data (S2 pnak) as Percentage of Total Area for Well NOCS 30/6-9

Depth unit of measure: m

Depth Typ Lithology

Page: 5

3197.00 cut Coal : blk to risk y b m

3265.00 cut S/Sst : w to It gy

3325.00 cut Sh/Clst: brn gy to m gy

3355.00 cut Sh/Clst: brn gy to m gy to dsk y

brn

3400.00 cut Sh/Clst: brn gy to m gy to drk gy

3430.00 cut S/Sst : w to It gy

3475.00 cut Sh/Clst: brn gy to m gy

3475.00 cut S/Sst : w to It gy

Cl

10.57

26.37

0,73

18.22

25.77

„

0.64

7.14

C2-C5

13.06

16.08

37.13

17.35

12.28

-

50.00

35.41

C6-C14

21.51

35.10

48.80

45.03

50.74

_

42.27

45.15

C15+

54.86

22.45

13.34

19.40

11.21

-

7.08

12.30

S2 from
Rock-Eval

97.18

0.16

2.98

0.84

0.70

0.06

0.62

0.08

Sample

0196-5L

0200-3L

0204-2L

0206-2L

0209-2L

0211-3L

0214-2L

0214-3L

GEOIABINOR



Table 4 a: Weight of EOM and Chrorvpitographic Fraction for well NOCS 30/6-9

Depth unit of measure: m

Depth Typ Lithology

Page: 1

2460.00 cut Coal : blk

2468.30 com Composite sample - see table 4 e

2470.36 ccp Sltst : pl y brn to It gy to drk
gy

2474.00 ccp Sh/Clst: drk gy to brn blk

2476.00 ccp Coal : blk

2478.00 ccp Coal : blk

2482.17 ccp Sh/Clst: drk gy to brn blk

2484.00 ccp Sh/Clst: drk gy to dsk y ben

2491.50 ccp S/Sst : It or to or gy

2507.50 ccp Coal : blk to brn blk

2515.50 ccp Sh/Clst: brn gy

2518.50 ccp Sh/Clst: drk gy to brn gy

2532.26 ccp S/Sst : brn gy, It or

Rock
Extracted

<g>

0.8

14.3

9,4

7.7

4.0

1.6

9.2

10.5

9.8

8.6

12.0

5.6

6.5

EOM
(mg)

70.6

13.6

30.7

36.3

14.4

91.7

24.1

10.0

20.2

18.6

9.4

13.6

23.0

Sat
(mg)

12.8

4.7

11.4

9.0

3.3

11.9

6.8

1.8

6.0

3.0

1.8

3.8

11,7

Aro
(mg)

17.5

3.0

8.4

13.4

5.7

29.0

10.2

2.7

5.6

7.1

1.5

4.3

6.2

Asph
(mg)

25.5

2.9

2.0

1.6

1.6

17.8

1.3

1.6

4.1

1.8

1.7

2.8

0.8

NSO
(rag)

14.8

3.1

8.9

12.4

3.8

33.1

5.9

3.9

4.6

6.8

4.4

2.7

4.4

HC
(mg)

30.3

7.7

19.8

22.4

9.0

40.8

17.0

4.5

11.6

10.1

3.3

8.1

17.9

Non-HC
(mg)

40.3

5.9

10.9

13.9

5.4

50.9

7.2

5.5

8.7

8.6

6.1

5.5

5.2

TOC(e)
(%)

62.10

0.68

3.35

7.30

20.60

74.10

9.50

3.77

1.73

4.77

1.79

6.94

1.76

Sample

0066-6L

0217-OB

0005-lL

0007-1L

0008-lL

0009-1L

0011-1L

0012-1L

0015-1L

0019-1L

0023-1L

0024-1L

0029-1L

GEQIABHNOR



Table 4 a: Weight of EOM and Cluomatographic Fraction for well NOCS 30/6-9

Depth unit of measure: m

Depth Typ Lithology

Page: 2

2535.00

2537.65

2541.00

2544.00

2560.11

2576.40

2588.27

2602.74

2616.33

2780.00

2790.00

2865.00

2895.00

2965.00

ccp bulk

ccp S/Sst : It or to pl y brn

ccp Sltst : brn gy

ccp S/Sst : drk y brn

com Composite sample - see table 4 e

ccp S/Sst : m y brn to drk y brn

ccp S/Sst : m y brn to drk y brn

ccp S/Sst : drk y b m to dnk y brn

ccp S/Sst : It gy to It y brn

cut Sltst : brn gy to m gy

cut Sh/Clst: brn gy to m gy

cut Sh/Clst: brn gy to m gy

cut Sltst : brn gy to m gy

cut Sh/Clst: brn gy to m gy

Rock
Extracted

(g)

5.1

9.6

9.4

12.2

e 9.4

9.4

9.6

n 10.4

9.4

1.0

2.7

1.1

0.9

1.8

EOM
(mg)

75.1

72.4

33.0

151.8

89.6

93.7

108.6

133.4

45.2

2.3

6.6

2.7

2.6

5.6

Sat
(mg)

18.6

38.5

19.4

74.3

40.0

45.2

59.1

64.8

24.0

0.9

3.3

1.6

0.9

1.8

Aro
(mg)

22.8

15.8

7.3

42.4

21.5

26.9

35.0

41.2

15.6

0.6

1.8

0.3

0.2

0.6

Asph
(mg)

6.6

2.1

0.5

3.9

4.6

4.0

2.7

3.7

1.6

0.5

0.3

0.3

0.6

0.4

NSO
(mg)

27.1

16.0

5.8

31.2

23.5

17.7

11.8

23.7

4.0

0.3

1.2

0.5

1.0

2.8

HC
{mg)

41.4

54.3

26.7

116.7

61.5

72.0

94.1

106.0

39.6

1.5

5.1

2,0

1.0

2.4

Non-HC T0C{e)
<mg) (%)

33.7

18.1

6.3

35.1

28.1

21,7

14.5

27.4

5.6

0.8

1.5

0.8

1.5

3.2

30.20

1.58

1.02

1.65

0.90

0.90

1.02

1.25

0.90

2.66

2.23

1.48

1.57

1.40

Sample

0030-OB

0031-1L

0034-1L

0057-1L

0219-OB

Q043-1L

0046-lL

0050-1L

0053-lL

Q129-3L

O131-3L

0146-2L

0152-2L

0166-2L

GEQMBHNOR



Table 4 a: Weight of EOM and Chromatographic Fraction for well NOCS 30/6-9

Depth unit of measure: m

Depth Typ Lithology

Page: 3

3020.00 cut Sltst

3090.00 cut S/Sst

3170.00 cut Coal

3325.00 cut Sh/Clst

3430.00 cut 5/Sst

3475.00 cut Sh/Clst

brn gy to m gy

w to It gy

blk

brn gy to m gy

w to It gy

brn gy to m gy

Rock
Extracted

(g)

1.7

2.8

1.8

2.0

2.4

2.8

EOM
(mg)

6.6

4.5

31.6

6.2

1.0

6.2

Sat
(rag)

3.9

2.5

2.5

0.2

0.6

2.8

Aro
(mg)

1.2

0.4

4.9

0.8

0.2

0.8

Asph
(mg)

0.5

0.5

21.4

0.5

0.2

0.7

NSO
(mg)

1.0

1.0

2.7

4.8

0.1

1.9

HC
(mg)

5.1

3.0

7.5

0.9

0.8

3.6

Non-HC TOC(e)
(mg) (%)

1.5

1.5

24.1

5.3

0.2

2.6

1.57

0.35

26.10

1.51

0.24

1.06

Sample

0177-2L

0186-4L

0193-5L

0204-2L

0211-3L

0214-2L

GEOIABPNOR
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Table 4 b: Concentration of EOT and Chromatographic Fraction {wt ppm rock) for well NOCS 30/6-9

Depth unit of measure: m

Page: 1

Depth Typ Lithology

2460.00

2468.30

2470.36

2474.00

2476.00

2478.00

2482.17

2484.00

2491.50

2507.50

2515.50

2518.50

2532.26

cut Coal : blk

com Composite sample - see table 4 e

ccp Sltst : pl y brn to It gy to drk
gy

ccp Sh/Clst: drk gy to brn bJk

ccp Coal : blk

ccp Coal : blk

ccp Sh/Clst: drk gy to brn blk

ccp Sh/Clst: drk gy to dsk y brn

ccp S/Sst : It or to or gy

ccp Coal : blk to bin blk

ccp Sh/Clst: brn gy

ccp Sh/Clst: drk gy to ben gy

ccp S/Sst : ben gy, It or

EOM

86097

953

3283

4745

3591

56257

2608

954

2061

2170

785

2446

3533

Sat

15548

326

1219

1176

822

7269

730

171

612

350

150

674

1797

Aro

21402

210

898

1745

1421

17760

1103

257

566

822

125

782

944

Asph

31097

203

213

209

399

10920

140

152

418

210

142

503

122

NSO

18048

213

951

1614

947

20306

633

372

464

787

367

485

668

HC

36951

536

2117

2921

2244

25030

1834

429

1178

1172

275

1456

2741

Non-HC

49146

417

1165

1823

1346

31226

773

524

882

997

509

989

791

Sample

0Q66-6L

0217-OB

0005-1L

0007-1L

0008-1L

0009-1L

0011-1L

0012-1L

0015-1L

0019-1L

0023-1L

0024-lL

0029-1L

GEOIÅBINOR
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Table 4 b: Concentration of EOM and Chromatographic Fraction (wt ppm rock) for well NQCS 30/6-9

Depth unit of measure: m

Page: 2

Depth Typ Lithology

2535.00 ccp bulk

2537.65 ccp S/Sst : It or to pl y brn

2541.00 ccp Sltst : brn gy

2544.00 ccp S/Sst : drk y brn

2560.11 com Composite sample - see table 4 e

2576.40 ccp S/Sst : m y brn to drk y brn

2588.27 ccp S/Sst : m y brn to drk y brn

2602.74 ccp S/Sst : drk y brn to dsk y brn

2616.33 ccp S/Sst : It gy to It y brn

2780.00 cut Sltst : brn gy to m gy

2790.00 cut Sh/Clst: brn gy to m gy

2865.00 cut Sh/Clst: brn gy to m gy

2895.00 cut Sltst : brn gy to m gy

2965.00 cut Sh/Clst: brn gy to m gy

EOM

14871

7525

3492

12422

9491

9936

11288

12864

4834

2395

2417

2523

2826

3181

Sat

3683

4007

2047

6080

4242

4787

6140

6244

2566

937

1208

1542

978

1022

Aro

4514

1637

111

3471

2272

2847

3641

3976

1668

625

659

280

163

340

Asph

1306

218

52

319

487

424

280

356

171

520

109

280

652

227

NSO

5366

1663

613

2551

2489

1876

1226

2285

427

312

439

420

1032

1590

HC

8198

5644

2825

9551

6514

7635

9781

10221

4235

1562

1868

1822

1141

1363

Non-HC

6673

1881

666

2870

2976

2301

1507

2642

598

833

549

700

1684

1818

Sample

0030-OB

0031-1L

0034-lL

0057-1L

0219-OB

0043-1L

0046-lL

0050-1L

0053-1L

0129-3L

0131-3L

0146-2L

0152-2L

Q166-2L

GEOIABBNOR



Table 4 b: Concentration of EOH and Chromatographic Fraction (wt ppm rock) for well NOCS 30/6-9

Depth unit of measure: m

Page: 3

Depth Typ Lithoiogy

3020.00 cut Sltst : brn gy to m gy

3090.00 cut S/Sst : w to It gy

3170.00 cut Coal : blk

3325.00 cut Sh/Clst: brn gy to m gy

3430.00 cut S/Sst : w to It gy

3475.00 cut Sh/Clst: brn gy to m gy

EOH

3815

1624

17267

3147

414

2214

Sat

2254

920

1393

76

248

1017

Aro

693

162

2704

380

62

267

Asph

289

180

11693

253

82

250

NSO

578

361

1475

2436

20

678

HC

2947

1083

4098

456

311

1285

Non-HC

867

541

13169

2690

103

928

Sample

0177-2L

0186-4L

0193-5L

0204-2L

0211-3L

0214-2L

GIQIABINOR
GEOCHEMOt tABWi5«iC



Table 4 c: Concentration of EOM ond Chromatographic Fraction (mg/g TOC(e)) for well NOCS 30/6-9

Depth unit of measure: m

Page: 1

Depth Typ Lithology EOM Sat Aro

2460.00 cut Coal : blk

2468.30 com Composite sample - see table 4 e

2470.36 ccp Sltst : pl y brn to It gy to drk
gy

2474.00 ccp Sh/Clst: drk gy to brn blk

2476.00 ccp Coal : blk

2478.00 ccp Coal : blk

2482.17 ccp Sh/Clst: drk gy to brn blk

2484.00 ccp Sh/Clst: drk gy to dsk y brn

2491.50 ccp S/Sst : It or to or gy

2507.50 ccp Coal : blk to brn blk

2515.50 ccp Sh/Clst: brn gy

2518.50 ccp Sh/Clst: drk gy to brn gy

2532.26 ccp S/Sst : brn gy, It or

75.92

27.46

25.31

Asph NSO HC Non-HC Sample

138.64 25.04 34.46 50.08 29.06 59.50 79.14 0066-6L

140.25 47.95 30.94 29.91 31.45 78.89 61.36 0217-OB

98.01 36.40 26.82 6.39 28.41 63.21 34.80 0005-1L

65.00 16.12 23.91

17.43 3.99 6.90

2.87 22.11 40.02 24.98 0007-lL

1.94 4.60 10.90 6.54 0008-1L

9.81 23.97 14.74 27.40 33.78

7.69 11.62 1.48

4.56 6.83 4.05

6.66 19.31

42.14 0009-1L

8.15 0011-lL

9.87 11.39 13.92 0012-1L

119.15 35.39 32.74 24.18 26.84 68.13 51.02 0015-1L

45.50 7.34 17.25

43.87 8.40 7.00

35.25 9.72 11.27

200.74 102.12 53.68

4.40 16.51 24.58 20.92 0019-1L

7.93 20.54 15.40 28.47 0023-lL

7.26 7.00 20.99 14.25 0024-lL

6.98 37.97 155.79 44.95 0029-1L

_QIOIAB1NOR
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Table 4 c: Concentration of: EOM and Chromatographic Fraction (mg/g TOC(e)) for well NOCS 30/6-9

Depth unit of measure: m

Page: 2

Depth Typ Lithology EOH Sat Aro Asph NSO HC Non-HC Sample

2535.00 ccp bulk

2537.65 ccp S/Sst : It or to pl y brn

2541,00 ccp Sltst : brn gy

2544.00 ccp S/Sst : drk y brn

2560.11 com Composite sample - see table 4 e

2576.40 ccp S/Sst : m y brn to drk y brn

2588.27 ccp S/Sst : m y brn to drk y brn

2602.74 ccp S/Sst : drk y brn to dsk y brn

2616.33 ccp S/Sst : It gy to It y brn

2780.00 cut Sltst : brn gy to m gy

2790.00 cut Sh/Clst: brn gy to m gy

2865.00 cut Sh/Clst: brn gy to m gy

2895.00 cut Sltst : brn gy to m gy

2965.00 cut Sh/Clst: brn gy to m gy

49.

476.

342.

752.

1054.

1104.

1106.

1029.

537.

90.

108.

170.

180.

227,

24

33

36

86

61

04

76

12

14

07

41

50

01

27

12

253

200

368

471

531

601

499

285

35

54

104

62

73

.20

.63

.75

.50

.40

.99

.99

.60

.20

.24

.21

.19

.31

.05

14.95

103.62

76.25

210.39

252.47

316.37

357.00

318.15

185.38

23.50

29.57

18.94

10.38

24.35

4.33

13.82

5.19

19.34

54.14

47.13

27.52

28.54

19.01

19.58

4.93

18.94

41.54

16.23

17.77

105.27

60.17

154.64

276.60

208.55

120.26

182.84

47.53

11.75

19.71

28.42

65.77

113.64

27.15

357.25

277.00

578.88

723.87

848.36

958.99

817.74

470.59

58.74

83.77

123.14

72.69

97.40

22.10

119.08

65.36

173.98

330.74

255.69

147.77

211.38

66.55

31.33

24.64

47.36

107.31

129.87

0030-0B

0031-1L

OO34-1L

0057-lL

0219-OB

0043-1L

0046-lL

0050-1L

0053-1L

0129-3L

0131-3L

0146-2L

0152-2L

0166-2L

MOIABINOR



Table 4 c: Concentration of EOM and Chromatographic Fraction (mg/g TOC(e)) for well NOCS 30/6-9

Depth unit of measure: m

Page: 3

Depth Typ Lithology

3020.00 cut Sltst : brn gy to m gy

3090.00 cut S/Sst : w to It gy

3170.00 cut Coal : blk

3325.00 cut Sh/Clst: brn gy to m gy

3430.00 cut S/Sst : w to It gy

3475.00 cut Sh/Clst: brn gy to m gy

EOM Sat Aro Asph NSO HC Non-HC Sample

243.00 143.59 44.18 18.41 36.82 187.77 55.23 0177-2L

464.16 263.02 46.42 51.57 103.15 309.44 154.72 0186-4L

66.16 5.34 10.36 44.80 5.65 15.70 50.46 0193-5L

208.42 5.04 25.21 16.81 161.36 30.26 178.17 0204-2L

172.89 103.73 25.93 34.58 8.64 129.67 43.22 0211-3L

208.89 96.02 25.27 23.58 64.02 121.29 87.60 0214-2L

GEIMBINOR



Table 4 d: Composition of material extracted from the rock (%) for well NOCS 30/6-9

Depth unit of measure: m

Sat Aro Asph NSO HC

Depth Typ Lithology

Page: 1

EOM EOM EOH EOM

Non-HC Sat HC

EOM EOM Aro Non~HC Sample

2460.00 cut Coal : bik

2468.30 com Composite sample - see table 4 e

2470.36 ccp Sltst : pl y brn to It gy to drk
gy

2474.00 ccp Sh/Clst: drk gy to brn bik

2476.00 ccp Coal : bik

2478.00 ccp Coal : bik

2482.17 ccp Sh/Clst: drk gy to ben bik

2484.00 ccp Sh/Clst: drk gy to dsk y brn

2491.50 ccp S/Sst : It or to or gy

2507.50 ccp Coal : bik to brn bik

2515.50 ccp Sh/Clst: brn gy

2518.50 ccp Sh/Clst: drk gy to btn gy

2532.26 ccp S/Sst : btn gy, It or

18.06 24.86 36.12 20.96 42.92 57.08 72.65 75.19 0066-6L

34.19 22.06 21.32 22.43 56.25 43.75 155.00 128.57 0217-OB

37.13 27.36 6.51 28.99 64.50 35.50 135.71 181.65 0005-lL

24.79 36.78 4.41 34.02 61.57 38.43 67.42 160.22 0007-lL

22.92 39.58 11.11 26.39 62.50 37.50 57.89 166.67 0008-lL

12.92 31.57 19.41 36.10 44.49 55.51 40.93 80.16 0009-lL

28.01 42.32 5.39 24.27 70.33 29.67 66.18 237.06 0011-lL

18.00 27.00 16.00 39.00 45.00 55.00 66.67 81.82 0012-lL

29.70 27.48 20.30 22.52 57.18 42.82 108.11 133.53 0015-lL

16.13 37.90 9.68 36.29 54,03 45.97 42.55 117.54 0019-lL

19.15 15.96 18.09 46.81 35.11 64.89 120.00 54.10 0023-1L

27.57 31.99 20.59 19.85 59.56 40.44 86.21 147.27 0024-lL

50.87 26.74 3.48 18.91 77.61 22.39 190.24 346.60 0029-1L
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Table 4 d: Composition of material extracted from the rock (%) for well HOCS 30/6-9

Depth unit of measure: m

Sat Aro Asph NSO HC

Depth Typ Lithology

Page: 2

2535.00 ccp bulk

2537.65 ccp S/Sst : It or to pi y brn

2541.00 ccp Sltst : brn gy

2544.00 ccp S/Sst : drk y bin

2560.11 com Composite sample - see table 4 e

2576.40 ccp S/Sst : m y brn to drk y brn

2588.27 ccp S/Sst : m y brn to drk y brn

2602.74 ccp S/Sst : drk y brn to dsk y brn

2616.33 ccp S/Sst : It gy to It y brn

2780.00 cut Sltst : brn gy to m gy

2790.00 cut Sh/Clst: brn gy to m gy

2865.00 cut Sh/Clst: brn gy to m gy

2895.00 cut Sltst : brn gy to ra gy

2965.00 cut Sh/Clst: brn gy to in gy

EOM

24.77

53.25

58.64

48.95

44.70

48.19

54.39

48,55

53.10

39.13

50.00

61.11

34.62

32.14

EOM

30.36

21.75

22.27

27.94

23.94

28.66

32.26

30.91

34.51

26.09

27.27

11.11

5.77

10.71

EOM

8.79

2.90

1.52

2.57

5.13

4.27

2.49

2.77

3.54

21.74

4.55

11.11

23,08

7.14

EOM

36.09

22.10

17.58

20.54

26.23

18.89

10.87

17.77

8.85

13.04

18.18

16.67

36.54

50.00

EOM

55.13

75.00

80.91

76.89

68.64

76.84

86.65

79.46

87.61

65.22

77.27

72.22

40.38

42.86

Non-HC

EOM

Sat HC

Aro Non-HC Sample

44.87 81.58 122.85 0030-0B

25.00 244.76 300.00 0031-lL

19.09 263.27 423.81 0034-1L

23.11 175.15 332.73 0057-lL

31.36 186.71 218.86 0219-OB

23.16 168.16 331.80 0043-lL

13.35 168.63 648.97 0046-1L

20.54 157.03 386.86 0050-lL

12.39 153.85 707.14 0053-lt,

34.78 150.00 187.50 0129-3L

22.73 183.33 340.00 0131-3L

27.78 550.00 260.00 0146-2L

59.62 600.00 67.74 0152-2L

57.14 300.00 75.00 0166-2L

GJOIABJBNORJ
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Table 4 e: List of composite samples appearing in the extraction tables for well NOCS 30/6-9

Depth unit of measure: m

NOTE: Depths shown in tables A a to d correspond to the composite samples' lower depth.

Upper depth Lower depth Typ Sample Depth Typ Lithology

Page: 1

2462.74

2556.10

2468.30 com 0217-QB is composed of:

2560.11 com 02.19-OB is composed of:

2462.74 ccp S/Sst
2468.30 ccp S/Sst

2556.10 ccp S/Sst
2560.11 ccp S/Sst

pi brn, cem
pl y brn, f, cem, lam

Sample

0002-1L
0004-lL

or gy to It y brn, crs, cem 0038-1L
or gy to It y brn, crs, cem, 1 0039-lL

GEOIABINQR



Table 5 : Saturated Hydrocarbon Ratios for well MOCS 30/6-9

Depth unit of measure: m

Pristane Pristane

Depth Typ Lithology

Page: 1

Pristane + Phytane Phytane

2460.00

2468.30

2470.36

2474.00

2476.00

2478.00

2482.17

2484.00

2491.50

2507.50

2515.50

2518.50

2532.26

cut Coal : blk

com bulk

ccp Sltst : pi y ben to It gy to drk
gy

ccp Sh/Clst: drk gy to brn blk

ccp Coal : blk

ccp Coal : blk

ccp Sh/Clst: drk gy to brn blk

ccp Sh/Clst: drk gy to dsk y brn

ccp S/Sst : It or to or gy

ccp Coal : blk to brn blk

ccp Sh/Clst: brn gy

ccp Sh/Clst: drk gy to brn gy

ccp S/Sst : brn gy, It or

nCl7

0.52

0.55

o drk 0.52

0.53

1.41

0.40

0.50

0.52

0,49

1.28

0.85

1.25

0.55

Phytane

1.40

1.96

1.81

2.03

6.36

1.88

2.41

2.12

2.01

5.27

3.12

3.63

1.59

nCl7 + nCl8

0.47

0.47

0.45

0.47

0.88

0.34

0.41

0.44

0.43

0.78

0.66

0.81

0.48

nC!8

0.42

0.37

0.36

0.37

0.26

0.28

0.28

0.33

0.35

0.25

0.38

0.36

0.40

CPI

1.18

1.15

0.98

0.86

1.63

0.93

1.11

1.45

0.99

1.79

1.67

1.65

1.10

Sample

0066-6L

0217-OB

0005-1L

0007-lL

0008-1L

0009-lL

0011-1L

0012-1L

0015-1L

0019-lL

0023-lL

0024-iL

0029-1L

GEOIABKNOR



Table 5 : Saturated Hydrocarbon Ratios for well NOCS 30/6-9

Depth unit of measure: m

Pristane Pristane

Depth Typ Lithology

Page: 2

Pristane + Phytane Phytane

2535.00

2537.65

2541.00

2544.00

2560.11

2576.40

2588.27

2602.74

2616.33

2780.00

2790.00

2865.00

2895.00

2965.00

ccp bulk

ccp S/Sst

ccp Sltst

ccp S/Sst

com bulk

ccp S/Sst

ccp S/Sst

ccp S/Sst

ccp S/Sst

cut Sltst

cut Sh/Clst

cut Sh/Clst

cut Sltst

cut Sh/Clst

: It or to pl y brn.

: brn gy

: drk y brn

: m y brn to drk y brn

: m y brn to drk y brn

: drk y brn to dsk y brn

: It gy to It y brn

: brn gy to m gy

: brn gy to m gy

: brn gy to m gy

: ben gy to nt gy

: brn gy to m gy

nC!7 Phytane

0.86

0.52

0.67

0.53

0.54

0.56

0.54

0.51

0.50

0.48

0.54

0.57

0.53

0.50

3.44

1.20

1.90

1.48

1.24

1.36

1.36

1.30

1.27

1.57

1.32

1.42

1.24

1.34

nC!7 + nCl8

0.63

0.45

0.59

0.46

0.48

0.49

0.47

0.45

0.44

0.41

0.49

0.53

0.50

0.46

C18

0.33

0.38

0.48

0.39

0.42

0.42

0.40

0.39

0.38

0.33

0.44

0.47

0.46

0.42

CPI

1.36

1.08

1.13

1.11

0.99

1.06

1.07

1.06

1.10

1.26

1.26

1.13

1.48

1.25

Sample

0Q30-0B

0031-1L

0034-lL

0057-1L

0219-OB

OO43-1L

0046-1L

0050-1L

0053-1L

Q129-3L

0131-3L

0146-2L

0152-2L

0166-2L

GEOLABHNOR



Table 5 : Saturated Hydrocarbon Ratios for well NOCS 30/6-9

Depth unit of measure: m

Depth Typ Lithology

Page: 3

3020.00 cut Sltst

3090.00 cut S/Sst

3170.00 cut Coal

3325.00 cut Sh/Clst

3430.00 cut S/Sst

3475.00 cut Sh/Clst

brn gy to in gy

w to It gy

blk

brn gy to m gy

w to It gy

brn gy to in gy

Pristane

nCl7

0.52

0.62

0.73

0.49

0.55

0.67

Pristane

Phytane

1.38

1.29

2.85

1.16

1.05

1.13

Pristane

nCl7 +

0.48

0.55

0.49

0.45

0.51

0.65

+ Phytane

nC18

Phytane

nC!8

0.44

0.48

0.25

0.42

0.47

0.62

CPI

1.18

1.12

1.23

1.19

1.06

1.21

Sample

0177-2L

0186-4L

0193-5L

0204-2L

0211-3L

0214-2L

GEOLABINOR
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Table 6 : Aromatic Hydrocarbon Ratios for well MOCS 30/6-9

Depth unit of measure: m

Depth Typ Lithology HNR DMMR BPhR 2/lKP MPIl MPI2

Page: 1

(3+2)
Re DBT/P 4/1HDBT /1MDBT Sample

2460.00

2468.30

2470.36

2474.00

2476.00

2478.00

2482.17

2484.00

2491.50

2507.50

2515.50

2518.50

2532.26

2535.00

cut Coal : blk

com bulk

ccp Sltst : pl y brn to It gy to drk
gy

ccp Sh/Clst: drk gy to brn blk

ccp Coal : blk

ccp Coal : blk

ccp Sh/Clst: drk gy to bin blk

ccp Sh/Clst: drk gy to dr;k y brn

ccp S/Sst : It or to or gy

ccp Coal : blk to brn blk

ccp Sh/Clst: brn gy

ccp Sh/Clst: drk gy to ben gy

ccp S/Sst : brn gy, It or

ccp bulk

1.10 1.96 0.32 0.93 0.66 0.77 0.80 0.26 6.99 0.72 0066-6L

0.39 1.33 0.14 0.89 0.60 0.69 0.76 0.26 5.93 0.87 0217-OB

1.09 1.98 0.32 0.91 0.66 0.76 0.80 0.29 7.60 0.90 0005-lL

0.36 0.91 0.67 0.78 0.80 0.29 5.63 0.73 0007-lL

0.41 0.85 0.61 0.70 0.77 0.29 4.59 0.70 0008-lL

0.40 0.87 0.64 0.74 0.78 0.23 6.11 0.61 0009-lL

0.42 0.70 0.57 0.62 0.74 0.22 5.49 0.71 0011-lL

0.26 0.90 0.67 0.79 0.80 0.27 7.88 0.95 0012-lL

0.34 0.89 0.64 0.75 0.78 0.24 9.49 1.02 0015-1L

0.26 0.84 0.66 0.77 0.80 0.21 9.15 0.80 0019-1L

0.17 0.65 0.43 0.44 0.66 0.20 3.67 0.45 0023-1L

0.55 0.67 0.36 0.37 0.62 0.16 1.90 0.56 0024-1L

0.33 0.98 0.70 0.79 0.82 0.37 7.67 0.77 0029-lL

0.46 0.87 0.64 0.75 0.78 0.21 8.16 0.71 0030-0B

1.17

1.03

1.12

1.15

0.64

1.13

0.68

0.41

0.94

1.14

1.07

2.11

2.03

2.13

1.87

1.89

1.99

1,76

1.22

1.41

1.89

2.07

GEQUBINOR



Table 6 : Aromatic Hydrocartion Ratios for well N0C5 30/6-9

Depth unit of measure: m

Depth Typ Lithology

Page: 2

2537.65

2541.00

2544.00

2560.11

2576,40

2588.27

2602.74

2616.33

2780.00

2790.00

2865.00

2895.00

2965.00

3020.00

3090.00

CCp S/Sst :

ccp Sltst

ccp S/Sst

com bulk

CCp S/Sst :

ccp S/Sst :

ccp S/Sst ;

ccp S/Sst :

cut Sltst :

cut Sh/Clst:

cut Sh/Clst:

cut Sltst :

cut Sh/Clst:

cut Sltst :

cut S/Sst :

It or to pi y brn

brn gy

drk y brn

m y brn to drk y brn

m y brn to ckk y brn

drk y brn to dsk y brn

It gy to It y brn

brn gy to m gy

brn gy to m gy

brn gy to m gy

brn gy to m gy

brn gy to m gy

brn gy to m gy

w to It gy

HNR

1.14

0.97

0.86

-

-

-

-

0.48

-

-

-

-

DHNR

1.93

1.36

1.61

-

-

-

1.45

-

0.60

-

-

-

0.32

BPhR

0.35

0.20

0.24

-

_

-

-

0.11

-

0.02

-

-

_

-

2/1MP

1.03

1.14

1.05

1.03

1.07

1.09

1.05

0.97

1.11

1.27

1.42

1.30

1.25

1.33

1.26

KFI1

0.81

0.76

0.80

0.97

0.94

0.98

0.87

0.69

0.83

0.84

0.93

0.99

0.94

0.95

1.03

HPI2

0.90

0.85

0.89

1.02

1.03

1.07

0.98

0.81

0.86

0.93

1.10

1.12

1.05

1.08

1.16

Re

0.89

0.86

0.88

0.98

0.96

0.99

0.92

0.81

0.90

0.90

0.96

0.99

0.96

0.97

1.02

DBT/P

0.49

0.58

0.54

0.79

0.79

0.84

0.69

0.37

-

0.39

0.43

0.37

0.46

0.52

4/1MDBT

6.01

8.96

3.63

2.98

2.25

2.45

2.52

2.18

-

8.00

-

9.97

10.43

10.40

(3+2)
/1MDBT

0.98

0.89

0.74

0.61

0.78

_

-

_.

0.78

_.

_

0.91

-

Sanple

0031-1L

0034-1L

0057-lL

0219-OB

0043-lL

0046-lL

0050-1L

0053-1L

0129-3L

0131-3L

0146-2L

0152-2L

0166-2L

0177-2L

0186-4L

GEOIABUNOR
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Table 6 : Aromatic Hydrocarbon Hntios tor well MOCS 30/6-9

Depth unit of measure: m

Depth Typ Lithology

Page: 3

(3+2)
MNR DMNR BPhR 2/lMP HPIl HPI2 Re DBT/T 4/lMDBT /iMDBT Sample

3170.00 cut Coal : blk

3325.00 cut Sh/Clst: brn gy to m gy

3430.00 cut S/Sst : w to I t gy

3475.00 cut Sh/Clst: brn gy to m gy

0.87 1.31 0.22 1.17 0.65 0.75 0.79 0.24 6.46 1.80 0193-5L

1.36 1.18 1.31 1.11 - 0204-2L

- 1.17 1.06 1.15 1.04 - 0211-3L

- 1.24 1.00 1.09 1.00 0.64 13.47 1.08 0214-2L

GEOMBINOR



Table 7 : Thermal Maturity Data for well NOCS 30/6-9

Depth unit of measure: m

Depth Typ Lithology

2410.00 cut bulk

2410.00 cut Sh/Clst: m gy

2450.00 com bulk

2470.36 ccp Sltst

2476.00 ccp bulk

2476.00 ccp Coal

2484.00 ccp bulk

2501.50 ccp Sltst

2525.00 cut bulk

2535.00 ccp bulk

2551.00 ccp Sltst

2597.77 ccp bulk

2624.00 ccp bulk

pl y bin to It gy to drk
gy

blk

It brn gy

brn gy

Vitrinite Number of Standard Spore
Reflectance Readings Deviation Fluorescence

{%) Colour

0.51

0.53

MDP

10

13

0.05 4-5

0.05

5 (?)

0.54

0.54

NDF

0.50

41

35

_

14

0.05

0.06

—

0.04

5

5

NDF

5

SCI

4.5 (?)

4.5 (?)

5.0-5.5

5.0

5.0

5.5

Page: 1

Tmax Sample
°

- 0059-OB

412 0059-2L

379 0215-OB

431 0005-1L

0008-OB

438 0008-1L

0012-OB

433 0022-1L

0078-OB

436 0030-OB

435 0036-1L

0049-OB

0056-OB

GEOIABMNOR



Table 7 : Thermal Maturity Data for well NOCS 30/6-9

Depth unit of measure: m

Depth Typ Lithology
Vitrinlte Number of Standard Spore
Reflectance Readings Deviation Fluorescence

(%) Colour
SCI

2780.00

2785.00

2830.00

2835.00

2860.00

2895.00

2900.00

2950.00

2965.00

2985.00

3030.00

3110.00

3110.00

3170.00

cut

cut

cut

cut

cut

cut

cut

cut

cut

cut

cut

cut

cut

cut

Sltst :

bulk

bulk

Sltst :

bulk

Sltst :

bulk

bulk

Sh/Clst:

bulk

Sltst :

bulk

Sh/Clst:

bulk

brn

brn

brn

ben

birn

brn

gy

gy

gy

gy

gy

gy

to

to

f:o

to

to

to

m

m

m

m

m

m

gy

gy

gy

gy

gy

gy

_

0.53

0.52

-

0.52

-

0.50

0.55

-

0.57

0.5.1

-

0.56

—

5

14

_

12

-

19

13

-

15

-

14

-

26

-

0.04

0.04

-

0.06

-

0.04

0.05

-

0.04

_

0.04

-

0.04

-

5

5

-

5

-

5

5

_

5.5

-

5

_

5-6

5.0-5.5

5.5

6.0

5.5-6.0

5.5

5.5

Page: 2

Tmax Sample
°

430 0129-3L

- 0130-OB

- 0139-OB

433 0140-2L

0145-OB

440 0152-2L

0153-OB

- 0163-OB

439 0166-2L

- 0170-OB

439 0179-2L

0187-OB

437 0187-2L

- 0193-OB

GEOIABPNOR
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Table 7 : Thermal Maturity Data for well NOCS 30/6-9

Depth unit of measure: m

Page: 3

Depth Typ Lithology
Vitrinite Number of Standard Spore

3170.00 cut Coal : blk

3197.00 cut bulk

3325.00 cut bulk

3325.00 cut Sh/Clst: brn gy to m gy

3400.00 cut bulk

3400.00 cut Sh/Clst: ben gy to m gy to drk gy

lectanc
(%)

„

0.58

MDP

0.54

e Readings

™

37

-

-

23

Deviation

—

0.05

-

-

0.07

Fluorescence
Colour

—

5-6

5

-

5

5

5

5

.5-6.

.5-6.

.5-6.

SCI

0

_

-

0 (?)

-

0

Tmax
(°C)

440

_

439

_

439

Sample

0193-5L

0196-OB

0204-0B

0204-2L

0209-OB

0209-2L

GEOLABINOR
GEOCHWICS. l»eootioSi(s of n o * * " i '



Table 8 : Visual Kerogen Composition Data for well NOCS 30/6-9

Depth unit of measure: m

Page: 1

Depth Typ Lithology

2410.00 cut Sh/Clst: m gy

2450.00 com bulk

2470,36 ccp Sltst

2476.00 ccp Coal

2501.50 ccp Sltst

2551.00 ccp Sltst

2780.00 cut Sltst

2835.00 cut Sltst

pl y brn to I t gy to drk
gy
blk

It brn gy

brn gy

brn gy to m gy

brn gy to sn gy

2895.00 cut Sltst : ben gy to m gy

2965.00 cut Sh/Clst: brn gy to m gy

3030.00 cut Sltst : brn gy to m gy

3110.00 cut Sh/Clst: brn gy to m gy

L
I
P
T

A L S C D
m p u R A i A B

n c i
D P i s g o r t
e o c i a f i

o p / t e 1

L t 1 1 n 1 t L

I I S I M S V C V A
N
E
R
T

F e n i c B | I | T o i m B
u m t c l i | T | e l t o i
s F D r e t | R | l l D r t
i u e i r i i e

n n I | % | n n t V V Sample

10 ** *

10 ** *

20 * * **

30 ** **

25 * **

15 * * * *

85 * * *

40 * * * * *

30 * * * *

25 * * * *

35 * * * *

30 * * * *

*

* *

* *

*

* *

* * *

* * *

* *

* * *

* *

* *

* *

10 * *

10 *

5 * *

5 * *

5 *

5 * **

TR * *

TR *

5 * * *

TR * * *

5 * *

TR *

80 * ** *

80 * ** *

75 ** * *

65 ** * ** *

70 ** * *

80 ** * *

15 * *

60 * ** *

65 * ** *

75 * ** *

60 ** *

70 * ** *

0059-2L

0215-OB

0005-1L

0008-lL

0022-1L

OO36-1L

0129-3L

0140-2L

0152-2L

0166-2L

0179-2L

0187-2L

GEOMBPNOR



Table 8 : Visual Kerogen Composition Data for well MOCS 30/6-9 Page: 2

Depth unit of measure: m

| L | A L S C D | I | S I M S | V | C V A
| I | m i p u R A i A B j N J F e n i c B j I j T o i m B
| P [ o p / t e 1 n c i J E J u m t c 1 i | T | e 1 t o i
I T j r D P i s g o r t | R | s F D r e t | R | l l D r t
1 j e o c i a f i ( T j i u e i r j j i i e

D e p t h Typ L i t h o l o g y j % | L t l l n e l t L | % j n s t n o l j % | n n t V V Sample

3170.00 cut Coal : blk 10 ** * * 5 * * 85 * * * * * * 0193-5L

3325.00 cut Sh/Clst: brn gy to m gy 25 * ** ** TR * 75 * ** * 0204-2L

3400.00 cut Sh/CJst: bra gy to m gy to drk gy 50 * * * * * * * * 5 * * 45 * ** 0209-2L

GEOIABINOR



Table 9A: Tabulation of carbon isotope data for EOM/EOM - fractions or Oils for well NOCS 30/6-9 Page: 1

Depth unit of measure: m

Depth Typ Lithology EOM/Oil Saturated Aroittatic NSO Asphaltenes Kerogen Sample

2468.30 com Composite sample

2527.50 ccp

2544.00 ccp

2576.40 ccp

2602.74 ccp

2616.33 ccp

3090.00 cut

-28.00

-29.49

-29.21

-29.30

-29.07

-28.95

-29.41

-26.53

-26.95

-27.91

-28.00

-28.29

-27.96

-26.43

-27.62

-27.97

-28.16

-28.34

-28.24

-28.13

-28.26

-26.04

-25.89

-27.16

-28.12

-27.93

-27.45

0217-OB

0027-1L

0057-lL

0043-1L

0050-1L

OO53-1L

0186-4L

GEOMBINOR
GEOCHEUCM tA80R



Table 9B : Tabulation of cv values from carbon isotope data for well NOCS 30/6-9

Depth unit of measure: m

Depth Typ Lithology

2468.30 com Composite sample

2527.50 ccp

2544.00 ccp

2576.40 ccp

2602.74 ccp

2616.33 ccp

3090.00 cut

Saturated

-28.00

-29.49

-29.21

-29.30

-29.07

-28.95

-29.41

Aromatic

-26.53

-26.95

-27.91

-28.00

-28.29

-27.96

-26.43

cv value

0.29

3.13

0.29

0.32

-0.91

-0.48

4.08

Interpretation

Marine

Terrigenous

Marine

Marine

Marine

Marine

Terrigenous

Page: 1

Sample

0217-OB

0027-lL

0057-1L

0043-1L

0050-1L

0053-1L

0186-4L

GEOLABIBNOR
GEOCHEBBWL i.A6Ofi»iosif s Of w * » y i "



Table 10A: Variation in Triterpane Distribution for Well NOCS 30/6-9

Depth unit of measure: m

B

Page: 1

C+D Jl

Depth

2468.30

2532.26

2544.00

2576.40

2602.74

2616.33

3090.00

Lithology

S/Sst

S/Sst

S/Sst

S/Sst

S/Sst

S/Sst

S/Sst

E/A

1.74

0.87

0.78

0.86

0.79

0.83

0.95

B/Bi-A

0.64

0.46

0,44

0.46

0.44

0,45

0.49

D \ E-t-F

0.19

0.13

0.12

0.13

0.11

0.13

0.17.

C/E

0.52

0.39

0.45

0.46

0.41

0.47

0.47

C/C+E

0.34

0.28

0.31

0.32

0.29

0.32

0.32

X/E

0.08

0.09

0.09

0.10

0.09

0.09

0.08

Z/E

0.21

0.28

0.28

0.26

0.25

0.28

0.23

z/c

0.41

0.73

0.63

0.57

0.61

0.58

0.48

Z/Z+E

0.18

0.22

0.22

0.21

0.20

0.22

0.18

Q/E

0.08

0.14

0.08

0.09

0.08

0.09

0.14

E/E+F

0.87

0.89

0.91

0.90

0.91

0.91

0.90

C+D4E+F

0.37

0.31

0.33

0.34

0.32

0.35

0.35

D+F/C+E

0.20

0.17

0.14

0.15

0.14

0.14

0.15

Jl+J2%

57.28

59.09

59.65

57.89

60.95

58.33

59.32

Sample

0217-0

0029-1

0057-1

0043-1

0050-1

0053-1

0186-4

GTOIABBNOR.
GEOCHtMICAl IJBOftAIOnPiS V » » i ' «A



Table 10B: Variation in Sterane Distribution (peak height) for Well NOCS 30/6-9

Depth unit of measure: m

Depth Lithology Ratiol Ratio2 Ratio3 Ratio4 RatioS Ratio6 Batio7 RatioS Ratio9 RatiolO Sample

Page: 1

2468.30

2532.26

2544.00

2576.40

2602.74

2616.33

3090.00

S/Sst

S/Sst

S/Sst

S/Sst

S/Sst

S/Sst

S/Sst

0.75

0.79

0.78

0.77

0.78

0.82

0.75

11.20

51.28

50.27

47.54

47.90

47.62

47.56

68.50

73.10

72.81

71.72

72.31

73.42

72.20

1.05

1.29

1.14

1.13

1.16

1.20

1.03

0.72

0.73

0.73

0.73

0.73

0.74

0.73

0.45

0.66

0.43

0.39

0.44

0.41

0.50

0.36

0.54

0.32

0.29

0.33

0.31

0.38

0.52

0.58

0.57

0.56

0.57

0.58

0.56

0.70

1.05

1.01

0.91

0.92

0.91

0.91

1.85

2.79

2.69

2.42

2.51

2.64

2.48

0217-0

0029-1

0057-1

0043-1

0050-1

0053-1

0186-4

Ratiol: a / a + j
Ratio2: q / q + t * 100%
Ratio3: 2{r + s)/(q + t + 2{r.
Ratio4: a + b + c + d / h + k
RatioS: r + s / r + s + q

+ s)) * 100%
+ n

Rafcio6: u + v / u + v + q + r + s + t
Ra t io7 : u + v / u + v + i + m + n + q +
Rat io8 : t + s / q + r + s + t
Ra t io9 : q / t
Rat io lO: r + s / t

GEOIABPNOR
GlcSiSMOl l iBOWtWfS Of W50*«v i ' .



Table 10C: Aromatisation of Steranns for Well NOCS 30/6-9

Depth unit of measure: m

Depth Lithology Ratiol Fatio2 Sample

Page: 1

2468.30

2532.26

2544.00

2576.40

2602.74

2616.33

3090.00

S/Sst

S/Sst

S/Sst

S/Sst

S/Sst

S/Sst

S/Sst

0.20

0.26

0.31

0.31

0.31

0.31

0.35

0.94

0.93

0.92

0.92

0.92

0.92

0.91

0217-0

0029-1

0057-1

0043-1

0050-1

0053-1

0106-4

Rat io l : Cl+Dl+El+Fl+GUMl Ml

Cl+Dl+El+Fl+Gl+IlUtl -i cUdl+el+fl+gl

Ratio2: gl / gl + I I

GEOJABINOR



Table 100: Variation in Monoatomahic Sterane Distribution for Well NOCS 30/6-9

Depth unit of measure: m

Depth Lithology Ratiol Ratio2 Ratio3 Ratio4 Sample

Page: 1

2468.30

2532.26

2544.00

2576.40

2602.74

2616.33

3090.00

S/Sst

S/Sst

S/Sst

S/Sst

S/Sst

S/Sst

S/Sst

0.23

0.49

0.26

0.32

0.30

0.24

0.35

0.14

0.31

0.12

0.24

0.23

0.10

0.23

0.07

0.21

0.12

0.15

0.15

0.11

0.17

0.07

0.14

0.09

0.13

0.13

0.10

0.14

0217-0

0029-1

0057-1

0043-1

0050-1

0053-1

0186-4

Ratiol: Al / Al + El
Ratio2: Bl / Bl + El

Ratio3: Al / Al + El + Gl
Hatio4: Al+Bl / Al+Bl+Cl+Dl+El+Fl+Gl+Hl+Il

GEOIABINOR
GÉOCHfMtCW WBdS*ib»iiS Of NOPWiv * ;



Table WE: Variation in TriaromatJc Sterane Distribution for Well NOCS 30/6-9

Depth unit of measure: m

Depth Lithology Ratiol Ratio2 Ratio3 Ratio4 Ratio5 Sample

Page: 1

2468.30

2532.26

2544.00

2576.40

2602.74

2616.33

3090.00

S/Sst

S/Sst

S/Sst

S/Sst

S/Sst

S/Sst

S/Sst

0.37

0.54

0.26

0.24

0.26

0.26

0.31

0.40

0,56

0.29

0.30

0.29

0,30

0.33

0.22

0.32

0.14

0.14

0.14

0.15

0.16

0.18

0.29

0.12

0.11

0.11

0.12

0.14

0.31

0.40

0.19

0.18

0.18

0.19

0.22

0217-0

0029-1

0057-1

0043-1

0050-1

0053-1

0186-4

Ratiol: al / al + gl
Ratio2: bl / bl + gl
Ratio3: al + bl / al bl + e l -f- dl + e l + f l -i- g l

Ratio4: al / al + el + fl + gl
RatioS: al / al + dl

GEOIABINOR
GÉOCHEMCAL UWoSsromfS (ii røntt i '



Table 10F: Raw GCMS triterpane data (peak height) for Well NOCS 30/6-9 Page: 1

Depth unit of measure: m

Depth Lithology p q r s t a b z c Sample

x d e f g h i j l

j 2 k l k2 11 12 ml m2

2468 .30 S / S s t 20 .50 11 .00 7 .00 14 .50 4.00 21.50 37.50 29.00 70.50 0217-0
10.50 20.00 135.50 21.00 53.50 37.50 10.50 29.50

22.00 22.00 11.00 11.50 7.50 9.00 6.00

2532.26 S/Sst 31.50 19.50 10.50 17.50 6.00 26.50 23.00 38.00 52.00 0029-1
12.00 15.00 134.50 16.50 44.50 35.00 7.50 32.50

22.50 26.50 17.00 15.00 9.50 11.00 8.00

2544.00 S/Sst 15.00 10.50 7.00 9.00 4.00 27.00 21.00 38.00 60.50 0057-1
11.50 13.50 134.00 13.50 50.00 31.50 6.00 34.00

23.00 27.50 17.50 15.00 9.50 11.00 7.00

2576.40 S/Sst 16.50 11.50 8.50 12.00 4.50 25.00 21.50 35.50 62.00 0043-1
13.00 15.50 134.00 14.50 49.00 32.00 6.00 33.00

24.00 26.50 17.00 15.50 9.50 12.00 7.50

2602.74 S/Sst 13.50 10.50 6.50 11.00 4.00 24.00 19.00 33.50 55.00 0050-1
11.50 13.00 134.00 13.50 44.50 32.50 6.00 32.00

20.50 25.50 16.00 15.00 9.00 11.50 7.00

GEOIAIPNOR
GHKHtMltS itBtKWØfltfS Of HQmh ft ',



Table 10F: Raw GCMS triterpanr? data (prvjk height) for Well NOCS 30/6-9 Page: 2

Depth un i t of measure: m

Depth Lithology p q r s t a b z c Sample

x d e f g h i j l

j2 kl k2 11 12 ml m2

2 6 1 6 . 3 3 S / S s t 1 5 . 5 0 1 2 , 0 0 7 .50 1 2 . 0 0 4 . 5 0 2 7 . 0 0 22.50 37.00 63.50 0053-1
11.50 14.50 134.00 13.00 48.00 31.50 6.00 31.50

22.50 20.50 18.00 14.50 8.50 11.50 7.50

3090.00 S/Sst 29.50 L8.00 9.50 11.50 5.00 21.00 20.00 29.50 61.50 0186-4
10.50 15.00 131.00 14.00 49.50 35.00 9.00 35.00

24.00 31.00 21.00 18.50 14.00 17.00 12.00

GEOIABINOR
GEbCHEtlKJU tAStUWtoStS Of «]«*>* i '



Table 10G: Raw GCHS sterane data (poak height} for Well NOCS 30/6-9 Page: 1

Depth un i t of measure: m

Depth Lithology u v a b c d e f g Sample

h i j k 1 m n

p q r s

2468.30 S/Sst 125.50 59.00 107.50 69.00 29.50 49.50 55.00 35.00 39.00 0217-0
110.50 50.00 35.50 72.50 23.50 20.00 36.00 48.50

19.00 45.00 72.50 46.00 64.00

2532.26 S/Sst 125.50 54.50 79.50 48.00 22.00 30.00 39.50 23.50 24.00 0029-1
64.50 30.00 21.00 41.50 14.00 12.00 19.00 26.50

10.00 20.00 33.00 20.00 19.00

2544.00 S/Sst 104.50 54.50 128.50 83.00 39.50 61.00 70.00 44.50 45.00 0057-1
115.00 56.00 37.00 87.00 31.00 25.00 40.00 59.00

22.00 46.00 76.00 46.50 45.50

2576.40 S/Sst 80.50 53.50 121.50 86.00 37.00 60.00 70.50 46.00 47.50 0043-1
116.00 51.00 37.00 88.00 28.00 24.00 38.50 55.50

22.00 43.50 70.00 46.00 48.00

2602.74 S/Sst 103.00 46.00 117.50 87.50 36.50 60.00 73.50 42.00 42.50 0050-1
115.00 53.00 33.00 80.50 27.00 21.00 38.00 51.00

17.50 40.00 65.00 44.00 43.50

GEOiJtøJfiNOR
GE0CHEM1CM LASbflMOflitS Of H O P * ' ' » '.



Table 10G: Raw GCMS sterane data (poak height) for Well IOCS 30/6-9 Page: 2

Depth uni t of measure: m

Depth Lithology u v a b c d e f g Sample

li i j k 1 m n

p q r s t

2616.33 S/Sst 76.50 46.50 129.00 75.00 34.50 52.50 67.00 38.00 38.00 0053-1
113.00 45.00 28.00 71.00 23.00 18.00 35.00 46.50

17.00 35.00 62.00 39.50 38.50

3090.00 S/Sst 127.00 58.00 114,00 67.00 25.50 49.00 57.00 34.00 39.00 0186-4
11.6.00 50.50 37.00 72.00 22.00 20.00 38.00 51.00

17,50 39.00 62.00 44.50 43.00

GEOUBINOR
GEOCHtMEtL UkBOSiloSih 01 « W i,',



Table JOH: Raw GCMS monoaromatic ste rane data (peak height) for Well NOCS 30/6-9 Page: 1

Depth unit of measure: m

Depth

2468.30

2532.26

2544.00

2576.40

2602.74

2616.33

3090.00

Lithology

S/Sst

S/Sst

S/Sst

S/Sst

S/Sst

S/Sst

S/Sst

al

20.40

52.41

112.38

146,63

148.60

112,80

127.39

hi

11.49

24.92

44.98

99.24

102.32

78.20

71.97

cl

36.41

45.10

188.29

181.79

214.25

204.17

148.51

dl

25.70

38.29

204.21

221.08

217.44

220.44

159.38

el

69.41

55.44

316.94

317.79

349.31

356.96

235.67

fl

18.18

17.94

48.98

58.38

50.39

73.15

55.22

gi

182.31

146.87

505.56

499.70

516.34

589.78

375.97

hi

106.68

154.02

244.11

252.15

274.95

280.00

185.34

il

18.80

19.35

60.07

65.20

65.41

77.63

42.94

Sample

0217-0

0029-1

0057-1

0043-1

0050-1

0053-1

0186-4

GEOLABBNOR



Table IOU Raw GCMS trichromatic ste Kane data (peak height) for Well NOCS 30/6-9 Page: 1

Depth unit of measure: m

Depth Lithology al bl el dl el fl gl Sample

0217-0

0029-1

0057-1

0043-1

0050-1

0053-1

0186-4

2468.30

2532.26

2544.00

2576.40

2602.74

2616.33

3090.00

S/Sst

S/Sst

S/Sst

S/Sst

S/Sst

S/Sst

S/Sst

161. U

314.97

266.57,

247.91

273.65

306.74

201.05

181.92

332.07

309.22

324.24

319.89

370.51

216.23

105.70

149.89

368.60

368.25

382.80

416.51

225.89

364.74

472.11

1171.32

1116.72

1243.85

1292.60

720.75

255.38

245.27

681.73

681.15

720.29

789.36

410.49

185.34

247.16

603.21

632.19

634.61

669.86

384.37

272.95

266.33

739.78

767.09

795,28

866.66

445.73

GEOUBINOR



APPENDIX 2

Histograms



Vitrini+e Refiecrance Hisiogram
Well: NOCS

Depth" 24-10.00(m )
Sample- 5 9 - Ob

15 -j

J
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11-

10-

O
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^ 6 -

5 -

3 -

2 -

1 -

0 -
0.25 0.50 0.75 1 1.25

Vifrinite Reflectance (%)
1-50 1.75

Statistics:

Inciigeno us

Population

Population

Population (from 0.400 to 0.600)-

Two (from 0.650 to 0.750):

Three (from O.SSO to 0.900):

Mean

D.51

0.69

0.90

St

0

0

0

Dev.

.05

.05

.00

n

10

2

1

0.445
0.654

0.45D 0.461 0.498 0.511
0.731 0.896

0.520 0.527 0.552 0.576 0.5B6

d Jy (OjL CX. Æ —



Vstrinite Reflectance Histogram
GEOLABUNOR

Well: NOCS ^
Depth- 2476.00{m )

Sample- 8 - Ob

IBOWtOBfES OS NORWAY' I S

15-

M -

13-

$2-

11-

10-

9 -

01

5~

Å-

3 -

2 -

1-

0
n

0.25 0.50 0,75 1 1.25

Vitrinite Refiectance (%)
1.50 1.75

Statistics:

Indigenous

Population

Population

Two (from

(from

0.750

0

to

400 to

0.800)

0 .650)-

Mean

0.53

0.79

St.

0.

0.

Dev.

05

00

n

13

1

Readings:

0.417 0.479
0.570 0.5S7

0.494 0.495
0.604 0.7S5

0.509 0.526 0.541 0.543 0.569 0.5S9

O-L ^/\ts~r<jj-a-u.



Vitrinite Reflectance Histogram
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GEOLABINDR
Weil" NOCS y

Depth' 24B4.00(m )
Sample- 12- Ob

n n
0.25 0.50 0.75 1 1.25

Vitrinite Reflectance (%)
1.50 1.75

SiatiEtics:

Indigenous

Popuiaison

Population

Population

Population

Two (from

Three (troir

Four (from

(from 0.000 to 0.000):

0.300 to 0.350):

0.700 to 0.950):

1.250 to 1.300):

Mean

0.00

0.35

0.S4

1.26

St.Dev.

0.00

0.00

0.07

0.00

n

0

1

e

i

«codings '

0.34-7 0.747 0.763 0.S54 0.854 0.901 0.913 1.259

$
if



Vitrinite Reflectance Histogram
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Vitrinite Reflectance Histogram
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Vitrinite Reflectance Histogram
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Vitnnite Reflectance Histogram
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Vitrinite Reflectance Histogram
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Vitrinite Reflectance Histogram
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APPENDIX 3

Thermal Extraction and
Pyrolysis Gas Chromatograms
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Saturated Fraction Chromatograms (FSD)
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