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SUMMARY/ SAMMENDRAG

The analysed sequence of the well was divided into zones:-

Zone A, 2375-2455 m. The zone consists mostly of grey claystones and some
carbonates. It is immature to moderate mature with a poor potential as
source rocks.

Zone B-F, 2455-2653 m. These zones consist of much dark brown and dark grey
fissile shales which become silty and sandy towards the base of zones E and
F. This section is moderate mature and contains mostly type II kerogens with
a good to rich potential as source rocks for oil and gas.

Zones G-J, 2653-3118 m. These zones consist of a mixture of lithologies.
This section is moderate mature to mature, and carbonaceous claystones, and
dark grey siltstones/claystones in this section have a good potential

as source rocks for gas and paraffinic oil.

Zones K-L, 3118-3550 m. These two zones consist mostly of sandstones, and
grey, green and red-brown claystones. The section is oil window mature and,
except for some thin coals with a good potential as source rocks for gas,
these two zones have only a poor to fair potential as source rocks for gas.
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EXPERIMENTAL AND DESCRIPTION OF INTERPRETATION LEVELS

Headspace Gas Analyses

One ml. of the headspace gas from each of the cans was analysed gas
chromatographically for light hydrocarbons. The results are shown in
Table la. The canned samples were washed with temperated water on 4,
2, 1 and 0.125 mm sieves to remove drilling mud and thereafter dried
at 35°C,

Occluded Gas

An aliquot of the 1-2 mm fraction of each sample before drying was
crushed in water using an airtight ball mill, and one ml. of the head-
space analysed chromatographically. The results are shwon in Table 1b.

Total Organic Carbon (TOC)

Picked cuttings of the various lithologies in each sample was crushed
in a centrifugal mill. Aliquots of the samples were then weighed into
Leco crucibles and treated with hot 2N HC1 to remove carbonate and
washed twice with distilled water to remove traces of HCl. The cruci-
bles were then placed in a vacuum oven at 50°C and evacuated to 20
mm Hg for 12 hrs. The samples were then analysed on a Leco E C 12
carbon analyser, to determine the total organic carbon (TOC).

Extractable Organic Matter (EQM)

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

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

After extraction, the solvent was removed on a Buchi Rotavapor and
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transferred to a 50 ml flask. The rest of the solvent was then removed
and the amount of extractable organic matter (EOM) determined.

Chromatographic Separation

The extractable organic matter (EOM) was separated into saturated
fraction, aromatic fraction and non hydrocarbon fraction suing a MPLC
system with hexane as eluant (Radke et al., Anal. Chem.,.1980). The
various fractions were evaporated on a Buchi Rotavapor and transferred
to glassvials and dried in a stream of nitrogen. The various results
are given in Table III-VI.

Gas Chromatographic Analyses

The saturated and aromatic hydrocarbon fractions were each diluted

with n-hexane and analysed on a HP 5730 A gas chromatograph, fitted
with a 25 m OV101 glass capillary column and an automatic injection
system. Hydrogen (0.7 ml/min.) was used as carrier gas and the injec-
tion was performed in the split mode (1:20).

Vitrinite Reflectance

Samples, taken at various intervals, were sent for vitrinite
reflectance measurements to Geoconsultants, Newcastle-upon-Tyne. The
samples were mounted in Bakelite resin blocks; care being taken during
the setting of the plastic to avoid temperatures in excess of 100°c.
The samples were then ground, initially on a diamond lap followed by
two grades of corundum paper. A1l grinding and subsequent polishing
stages in the preparation were carried out using isopropyl alcohol as
lubricant, since water leads to the swelling and disintegration of the
clay fraction of the samples.

Polishing of the samples was performed on Selvyt cloths using three

grades of alumina, 5/20, 3/50 and Gamma, followed by careful cleaning
of the surface.
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Reflectance determinations were carried out on a Leitz M.P.V. micro-
photometer under oil immersion, R.I. 1.516 at a wavelength of 546 nm.
The field measured was varied to suit the size of the organic
particle, but was usually of the order of 2 micron diameter.

The surface of the polished block was searched by the operator for
suitable areas of vitrinitic material in the sediment. The reflectance
of the organic particle was determined relative to optical glass
standards of known reflectance. Where possible, a minimum of twenty
individual particles of vitrinite was measured, although in many cases
this number could not be achieved.

The samples were also analysed in UV light, and the colour of the
fluorescing material determined. Below, a scale comparing the
vitrinite reflectance measurements and the fluorescence measurements
are given.
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VITRINITE
REFLECTANCE 0.20 0.30 0.40 0.50 o0.60 0.70 0.80 0.90 1.00 1.10
R.AVER. 546 nm 1516
% CARBON
CONTENT DAF. 57 62 70 73 76 79 80.5 82.5 84 85.5
LIPTINITE
FLUOR nm 725 750 790 820 840 860 890 940
EXC. 400 nm
BAR. 530 nm
colour G G/Y Y Y/0 L.O M.0. D.O0. 0/R R
zone 1 2 3 4 5 6 7 8 9
NOTE LIPTINITE NM = NUMBERICAL MEASUREMENTS OF OVERALL SPORE

COLOUR AND NOT PEAK FLUORESCENCE WAVELENGTH.

RELATIONSHIP BETWEEN LIPTINITE FLUORESCENCE COLOUR,
VITRINITE REFLECTANCE AND CARBON CONTENT IS VARIABLE WITH
DEPOSITIONAL ENVIRONMENT AND CATAGENIC HISTORY. THE ABOVE IS
ONLY A GUIDE. LIPTINITE WILL OFTEN APPEAR TO PROCESS TO DEEP
ORANGE COLOUR AND THEN FADE RATHER THAN DEVELOP O/R RED
SHADE. TERMINATION OF FLUORESCENCE IS ALSO VARIABLE.
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Processing of Samples and Evaluation of Visual Kerogen

Crushed rock samples were treated with hydrochloric and hydrofluoric
acids to remove the minerals. A series of microscopic slides contain
strew mounts of the residue:

T-slide represents the total acid insoluble residue.

N-slide represents a screened residue (15u mesh).

0-slide contains palynodebris remaining after flotation (ZnBrz) to
remove heavy minerals.

X-slides contain oxidized residues, (oxidizing may be required to
remove sapropel which embeds palynomorphs, or where high coalification
prevents the identification of the various groups).

T and/or 0 slides are necessary to evaluate kerogen composition/-
palynofacies which is closely related to sample lithology.

Screened or oxidized residues are normally required to concentrate the
larger fragments, and to study palynomorphs (pollen, spores and dino-
flagellates) and cuticles for paleodating and colour evaluation.

So far visual evaluation of kerogen has been undertaken from residues
mounted in glycerine jelly, and studied by Leitz Dialux in normal
light (halogene) using x10 and x63 objectives. By x63 magnification it
is possible to distinguish single particles of diameters about 2 and,
if required, to make a more refined classification of the screened
residues (particles >15p).

The colour evaluation is based on colour tones of spores and pollen
(preferably) with supporting evidence from colour tones of other types
of kerogen (woody material, cuticles and sapropel). These colours are
dependant upon the maturity, but are also influenced by the paleo-
environment (lithology of the rock, oxidation and decay processes).
The colours and the estimated colour index of an individual sample may
therefore differ from those of the neighbouring samples. The tech-
niques in visual kerogen studies are adopted from Staplin (1969) and
Burgess (1974).
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In interpretation of the maturity from the estimated colour indices we
follow a general scheme that is calibrated against vitrinite reflec-
tance values (Ro).

Ro 0.45 0.6 0.9 1.0 1.3

colour 2- 2 2+ 3- 3

index

Maturity Moderate Mature (o0il window) Condensate
intervals mature window

Rock-Eval Pyrolyses

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

Pyrolysis-GC

Instrumentation: CDS Pyroprobe 120 interfaced to a Varian 3740 GC
Pyrolysis conditions: 600°C in nitrogen for 5 sec.

GC conditions:

Column: 30m OV-1 glass capillary.

Carrier gas: Nitrogen with inlet pressure 3 psi; 0.7 ml/min.

Oven program: 38°C/1 min.; to 260 at 4%C/min.

Split: 1:20.

Kerogen concentrates for visual kerogen examination were used for
pyrolysis gas chromatography.
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RESULTS AND DISCUSSION

Light Hydrocarbon Analysis and Lithology

On the basis of Tlight hydrocarbon abundances and lithological
variations the sequence analysed (2375-3550 metres) was divided into
12 zones which are:-

2375-2455 metres
2455-2503 metres
2503-2524 metres
2524-2557 metres
2557-2596 metres
2596-2653 metres
2653-2701 metres
2701-2850 metres
2850-2900 metres
2958-3118 metres
3118-3352 metres
3352-3550 metres

m A GO = T O MM Mmoo o 3>

Zone A; 2375-2455 m: This zone comprises mostly claystones (grey and
green-grey and some red brown) with minor carbonates. Diagenetic
methane is abundant and dominates the Cl-C7 hydrocarbons. Both Cl-C4
and C5-C7 abundances vary considerably but are generally good and poor
respectively. Cl--C4 abundance and wetness show a small increase
between 2401 and 2410 metres, probably gas associated with thin 1lime-
stones at this level. Gas wetness is low and the isobutane/n-butane
ratio (1C4—nC4) is high, but towards the base of the zone large
increase in abundance of Cl-C4 and C5+ gases, and in percentage
wetness occurs. There is also a decrease in the 1'C4/nC4 ratio. This
occurs in the limestones which are developed just above the organic
carbon rich shales in zones B-H from which gas has probably migrated.
The data indicates a zone in which organic matter is immature to
moderate mature.

Zone B; 2461-2503 m: This interval is characterised by the development
of brown-grey very fissile pyritic shales. The gas abundances in this
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zone are good for Cl'C4 and C5—C7. Wetness is higher than in zone A

and the 1‘C4/nC4 ratio is lower,

Zone C; 2503-2524 m: In this zone there is a decrease in Cl—C4 and
C5—C7 gas abundances associated with the occurrence of mostly organic
carbon-poor grey and green-grey claystones. Wetness is still high, and
1'C/nC4 ratio remains Tow.

Zone D; 2524-2557 m: Cl-C4 and C5-C7 gas abundances are greater than
in Zone C. This 1is associated with the occurrence of more organic
carbon-rich brown-grey shales and silty shales. Cl—C4 and C5-C7 gas
abundances are good.

Zone E; 2557-2596 m: Cl-C4 and C5--C7 gas abundances show a sharp
decrease in this zone, which is characterized by silty, in part sandy,
brown-grey shales. The Tower values (although abundances are still
classified as good) are probably due to the higher porosities of these
sandy shales. Wetness shows a slight decrease in comparison with the
zone above. The 1'C4/nC4 ratios remain constant.

Zone F; 2596-2653 m: Cl—C4 gas abundances are good and are similar to
the levels in zone E. C5-C7 gas abundances and wetness are higher
possibly indicating migrated hydrocarbons from the TOC-rich shales
into the largely grey and grey-green claystones in this zone. The
1‘C4/nC4 ratios remain constant.

Zone G; 2653-2701 m: This zone consists of a mixed lithology of grey;
grey-green claystones and silty and sandy dark grey shales; grey-green
siltstones and thin sandstones. There are considerable variations in
the Cl—C4 and C5-C7 gas abundances, related presumably to the
variation in lithologies, with the highest gas abundances associated
with dark grey siltstones and shales. Cl-C4 and C5—C7 gas abundances
are however generally good throughout the zone.

Zone H; 2701-2850 m: As in zone G consists of mixed 1ithologies of

sandstones, siltstones, and grey and grey-green claystones with minor
dark grey to black, silty shales. from 2701 to 2800 metres shows good
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Cl—C4 and C5—C7 gas abundances, high percentage wetness with values
remaining relatively stable. Gas abundances are extremely variable
below 2800 metres and is due mainly to the variability in the quality
of the samples. Below 2800 metres a number of samples consist almost
entirely of cement and/or mud additives.

Zone I; 2850-2900 m: Gas abundances vary considerably however there is
a marked increase in Cl-C4 gas abundances for some samples in this
zone associated with a reduction in wetness and reduction in C5—C7 gas
abundances. The coal and carbonaceous claystones which are present in
this zone are the most probable main source for the gas.

Zone J; 2900-3118 m: The top 58 metres of this zone was not analysed.
The remainder of this zone consists of sandstones and some grey and
brown-grey siltstones and silty claystones. Cl-C4 and C5-C7 gas
abundances are good; percentage wetness values are higher than in zone
I. The 1'C4/nC4 values remain constant. The high wetness and C5—C7
abundances in a sandstone-rich section suggest the presence of
migrated hydrocarbons.

Zone Kj; 3118-3352 m: This zone consists predominantly of sand and
sandstone and some carbonaceous (waxy) grey, brown-grey, silty
claystones, with occasional coal stringers. Cl-C4 gas abundances are
good, C5-C7 gas abundances are fair to good. Towards the base of the
zone wetness decreases due probably a relative increase in methane
produced from the coal stringers.

Zone L; 3352-3550 m: This zone consists of a mixture of lithologies
but mainly sandstones and grey-green and red-brown claystones. Cl-C4
gas abundances are good decreasing to fair towards the bottom of the
hole. The C5-C7 gas abundances are generally poor to fair and wetness
is again low as in zone K. Methane is predominant.
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TOTAL ORGANIC CARBON (TOC)

Where shales/claystones constitute greater than 10% of a sample, they
were analysed. Occasionally shales/claystones of different colours
were picked and analysed separately. Similarly siltstones where
prominent were picked and analysed separately. Limestones and shaly or
silty sandstone were also picked and analysed where they comprised
greater than 10% of a sample. Clean sands and sandstones were not
analysed. Only a few red-brown and green claystones were measured,
since they are generally poor in organic carbon.

Zone A: Consists mostly of grey, green-grey and red-brown claystones
with TOC values varying from 0.2 to 0.65% (poor to fair). Limestones
from the base of this zone have low TOC values (0,24 and 0,25%; poor).

Zone B: The brown-grey fissile shales in this zone have rich TOC
values between 4,84% and 7,84%.

Zone C: Brown-grey fissile shales as above with TOC values between
7.47% and 10.2% (rich). Also includes grey and green claystones with
TOC values less than 1%.

Zone D: Consists mostly of dark grey silty shales with TOC values
varying from 5,74% to 8,05% (rich). TOC values apparently decrease
going down through the section.

Zone E: Consists mostly of dark grey silty and in part, sandy shales
with TOC values varying from 3,66% to 6,23% (rich).

Zone F: Consists of a mixture of dark grey silty and sandy shales and
grey claystones. The dark grey silty shales have TOC values varying
from 2,8% to 7,52% (rich). The claystones have TOC values of less than
0,7% TOC (fair).

Zone G: Similar to zone F, the dark grey silty shales which grade to

sandy siltstones in part, have TOC values varying from 3,6% to 6,5%
TOC (rich). The mostly grey to 1ight grey claystones contain less
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than 1% TOC (fair). Fine silty sandstones at the base of this zone
contain 0,39 and 0,52% TOC (fair).

Zone H: Consists of a mixture of lithologies mostly siltstones,
claystones and fine, calcareous sandstones which are silty in part.
The dark grey silty shales and siltstones are a minor component
(perhaps caved) below 2734 metres. TOC values vary between 2,26 and
6,96% (rich) in the part of this zone between 2701 and 2734 metres.
The claystones are mostly grey and greenish with some red-brown and
have TOC values generally less than 1%. The sandstones which grade
into siltstones and clayey siltstones have TOC values between 0,58 and
1,83% TOC (i.e. fair to good), the highest values occurring in the
clayey siltstones towards the bottom of the zone.

Zone I: Consists mostly of carbonaceous, brownish grey claystones,
which have a waxy texture in part, with coal stringers, some coal and
sand towards the bottom of the zone. The TOC values vary considerably
dependent on the amount of coal present i.e. from 0,7% to 22,7%.

Zone J: Consists mostly of sandstones at the top of the zone. Grey
silty claystone and clayey siltstone have TOC contents varying from
1,19% to 3,66% (good to rich).

Zone K: Consists of similar 1lithologies to the zone above, but more
sandstones. The silty claystones with some coal stringers have TOC
values from 1,07% to 2,92% (mostly good).

Zone L: Consists of sandstones and grey, grey-green and red-brown
claystones. The grey claystones from 3352 to 3406 metres have TOC
values from 0,86% to 1,24% (fair to good). Below this level the clay-
stones are mostly red-brown and green which are generally very low in
TOC.

Extraction and Chromatographic Separation

Twenty-one samples were extracted and the extractable organic matter
(EOM) was fractionated into saturated and aromatic hydrocarbons and
non-hydrocarbons. The saturated and aromatic hydrocarbons were

033/A/3j1h/11



- 12 -

analysed by gas chromatography.

Saturated Hydrocarbons

Zone A: No samples were taken for extraction.

Zone B: Five samples were analysed; K 8222 (2458-2461 m), K 8225
(2467-2470 m), K 8229 (2479-2482 m), K 8233 (2491-2494 m) and K 8236
(2500-2503 m). They all have rich abundances of extractable
hydrocarbons, and of total hydrocarbons normalized to TOC. The samples
all show similar saturated to aromatic hydrocarbon ratios (roughly
1:1) with hydrocarbons comprising 38,4% to 51,5% of the total EOM. The
gas chromatograms show an even predominance of n-alkanes between n024
and nC28 (CPI values between 0,7 and 0,9). The normal alkanes ranging
from nC11 to nC33 display unimodal front end biased distributions
(C12—C18 dominant) with a maximum at nCy3 or nCyg. A1l the samples
have a small hump, roughly between nC25 and nC33. In this region there
are a number of resolved components, (besides the n-alkanes) which are
probably steranes and triterpanes. The normal alkane distribution and
the prominent cyclic alkanes suggests that the EOM comes from moderate
mature kerogens derived from lower plant sources. The even n-alkane
predominance suggests that deposition may have occurred in a highly
reducing environment. Normally in such environments pristane/phytane
ratios are low when immature. These samples are probably moderate
mature.

Zone C, D, E and F: Six samples were analysed from these zones; K 8239
(2509-2512 m), K 8243 (2521-2524 m), K 8246 (2530-2533 m), K 8251
(2545-2548 m), K 8257 (2563-2566 m) and K 8270 (2602-2605 m). Apart
from the sample 2521-2524 m, they all have rich abundances of
extractable hydrocarbons and of total hydrocarbons normalised to TQC.
The sample from 2521-2524 metres has a good abundance of extractable
hydrocarbons and a poor abundance of total hydrocarbons normalised to
TOC. Except for one sample, they all have saturated to aromatic
hydrocarbon ratios of approximately 1:1, similar to the samples from
zone B. The anomalous sample (2530-2533 m) shows a high content of
saturates over aromatics. The gas chromatograms of the saturated
hydrocarbons from these samples closely resemble those from zone B.
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There is a slight increase in pristane/phytane ratios and decrease in
pristance/nC17 ratio with increasing depth, and CPI values approach
unity. The data indicate moderate mature to mature sediments
containing amorphous kerogens derived from lower plant sources.

Zone G: Four samples were analysed from this zone K 8288 (2656-2659
m), K 8291 (2665-2668 m), K 8297 (2683-2686 m) and K 8302
(2698-2701 m). They have fair to rich abundances of extractable
hydrocarbons and fair to good abundances of total hydrocarbons
normalised to TOC. Saturated to aromatic hydrocarbon ratios are
slightly Tower than in the zones above. The saturated hydrocarbon gc
traces display relatively smooth bimodal n-alkane distributions
ranging from nC12 to nC35 (CPI 1-1,2). The bimodal distributions
centre around nC15-nC19 (maximum generally nC17), and nC25-nC29
(max imum nC27). The n-alkanes from nC15-—nC19 are dominant. High
molecular weight material (besides n-alkanes) above nC25 is again
prominent. Pristane/phytane and pristane/nC17 ratios show a slight
increase in values compared with samples in zones A-F. The data dis-
cussed suggest hydrocarbons derived from a mixed input of amorphous
and terrestrial material which is moderate mature to mature.

Zone H: One sample was analysed from this zone; K 8315 (2737-2740 m).
This sample shows very similar characteristics to the samples from
zone G. One exception is that the cyclic alkanes between nC25 and
nC35, which are prominent in samples from higher zones, are lacking in
this sample.

Zone I: Two samples were analysed from this zone K 8415 (2857-2860 m)
and K 8425 (2887-2890 m). The samples have a rich abundance of
extractable hydrocarbons and K 8425 has a rich abundance of total
hydrocarbons normalised to TOC. Sample K 8415 has a poor abundance of
total HC/TOC. The distribution of saturated hydrocarbons in the lower
sample is very similar to the samples in zones G and H. Sample K 8415
has a smooth bimodal n-alkane distribution with high molecular weight
n-alkanes between nCZ0 and nC30 predominating with a maximum at nC25.
The maximum short chain length n-alkanes 1is nC14. Sample K 8415 has
the characteristics of a mature carbonaceous shale or coal. Sample
K 8425 resembles those from zone G and H.
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Zone J: Two samples were analysed from this zone. K 8439 (3021-
3024 m) and K 8433 (2982-2988 m). They have rich abundances of
extractable hydrocarbons and of total hydrocarbons (normalised to
TOC). The saturated to aromatic hydrocarbon ratios are of the same
magnitude as those from higher zones. The smooth unimodal n-alkane
distributions ranging from nC11 to nC34 are front end-biased
(nClz-nC18 dominant). Pristane/nC17 ratios are less than one. The data
suggests mature hydrocarbons derived from amorphous material.

Zone K: One sample was analysed from this zone K 8458 (3127-3130 m).
It has a good abundance of EOM and a rich abundance of total
hydrocarbons (normalised to TOC). The percentage of total hydrocarbons
in the EOM is 62,8% the highest recorded in the samples analysed. The
n-alkane distribution is unimodal with a maximum around nCl4-nC21.
There is some higher molecular weight cyclic material and a slight odd
n-alkane preference (CPI=1,2). Pristane/phytane ratio is somewhat
higher than in the samples from zone J, but pristane/nC17 is less than
1. The data suggest a sample which is mature (oil window) and the
hydrocarbons derived from predominantly terrestrial material.

Zone L: No samples were analysed from this zone.

Aromatic Hydrocarbons

The aromatic hydrocarbon distributions permit a division of the
samples as follows:

Zone A: No samples were analysed.

Zones B-F: Eleven samples from these zones show many similarities as

do the saturated hydrocarbon traces of these samples. The aromatic
hydrocarbon traces are generally dominated by the alkyl naphthalenes
particularly the methyl naphthalenes (A in gc traces) and dimethyl
naphthalenes (B in gc traces). Also prominent are aromatic steranes (C

in gc traces). The aromatic steranes are often found in abundance in
hydrocarbon fractions from marine type II kerogens. Samples at levels
2521-2524 m and 2530-2533 m show a slight variation from the general

trend, in that the methyl phenanthrenes (D in gc traces) are more prominent.
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Zones G and H: Five samples from these two zones display differences
to zones B-F. There is a prominent peak, marked on the chromatograms.
X (perhaps pyrene?) in all the samples, and aromatic steranes are less
prominent. Generally the zones show aromatic hydrocarbons more charac-
teristic of coals.

Zone I: Two samples in this zone. K 8415 (2857-2860 m) contains
relatively (relative to other compounds in the gc traces) much more
methyl and dimethyl napthalenes than samples from zones G and H. In
the other sample K 8425 (2887-2840 m) the prominent peak X is
considerably diminished and the methyl phenanthrenes are less
prominent. '

Zones J and K: Three samples in these zones can be distinguished from
zone I since they display prominent methyl phenanthrenes and also

phenanthrene (peak E in gc traces).

Vitrinite Reflectance

K 8182, 2090-2105 m: Shale, Ro=0,45(2)

The sample contains traces only of organic material, a few specks of
inertinite and a couple of vitrinite particles. There are occasional
bitumen wisps. UV 1ight shows a yellow fluorescence from spores and a
low exinite content.

K 8189, 2195-2210 m: Shale, Ro=0,32(2) and 0,54(7)

The sample consists of bitumen wisps and blebs with a Tow content of
inertinite and reworked particles. There is a trace only of poor
vitrinite particles. UV Tight shows yellow and yellow-orange
fluorescence from spores and a low exinite content.

K 8196, 2300-2315 m: Shale, Ro=0,56(3) and 0,77(2)
The sample consists of bitumen wisps and blebs with a Tow content of
inertinite and reworked particles. There is a trace of vitrinite

particles and a couple of coal particles. UV light shows yellow and
yellow-orange fluorescence from spores and a low exinite content.
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K 8209, 2418-2422 m: Shale, Ro=0,53(8)

The sample has a low to moderate organic content and consists of
gnarled particles of inertinite and reworked material. There is a
trace only of vitrinite wispy particles plus particles and some
bitumen stained cuttings. UV light shows yellow and yellow-orange
fluorescence from spores and a low exinite content.

K 8223, 2461-2464 m: Shale, Ro=0,49(11)

The sample has an overall strong bitumen staining with plentiful
wisps. Some of the cuttings are saturated by bitumens. It has a Tow
content of reworked and inertinite particles with a trace of true
vitrinite particles. UV Tlight shows a yellow and yellow-orange
fluorescence from spores and a Tow exinite content.

K 8227, 2473- 2476 m: Shale, Ro=0,36(12)

The sample shows an overall moderate bitumen staining and plentiful
wisps. It has a low content of inertinite and reworked particles With
a trace of vitrinite particles. UV light shows yellow and
yellow-orange fluorescence from spores and a moderate exinite content.

K 8236, 2500-2503 m: Shale, Ro=0,43(3)

The sample has a low organic content with a strong bitumen staining
and plentiful wisps. It consists almost wholly of inertinite and
reworked particles. Only a couple of vitrinite particles were located.
UV Tight shows yellow fluorescence from spores and a moderate exinite
content.

K 8239, 2509-2512 m: Mixed shale lithologies, Ro=0,44(6)

The sample shows strong bitumen staining with plentiful wisps in some
pyritic cuttings and has a very low content of phytoclasts. There are
inertinite and reworked particles with a trace of vitrinite particles.
UV Tight shows yellow fluorescence from spores and a moderate to rich
exinite content.
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K 8246, 2530-2533 m: Shale, Ro=0,39(20)

The sample has an overall strong bitumen staining with plentiful
wisps. There is a low content of inertinite and reworked particles
with subordinate vitrinite particles. UV light shows yellow and
yellow-orange fluorescence from spores and a moderate exinite content.

K 8259, 2569-2572 m: Shale, Ro=0,47(21)

The sample shows strong bitumen staining and plentiful wisps. It has a
moderate content of inertinite and reworked particles with subordinate
vitrinite particles and wispy particles. UV 1ight shows a yellow-
orange and Tight orange fluorescence from spores and a moderate to
rich exinite content.

K 8279, 2629-2632 m: Shale and Carbonate, Ro=0,52(21)

The sample has variable strong bitumen staining. It has a moderate
content of inertinite and reworked particles with an equal proportion
of vitrinite particles and wispy particles. There are a few coal frag-
ments. UV light shows 1ight orange fluorescence from spores and a low
exinite content.

K 8287, 2653-2656 m: Shale and Siltstone, Ro0=0,52(20)

The sample has strong overall bitumen staining and plentiful wisps. It
has a moderate content of vitrinite particles and wisps with sub-
ordinate inertinite and reworked material. UV 1ight shows 1ight orange
fluorescence from spores and a low to moderate exinite content.

K 8292, 2669-2671 m: Shale and Siltstone, Ro=0,49(21)

The sample shows a variable heavy bitumen staining. It has a moderate
organic content, in which inertinite and reworked particles are
dominant, and vitrinite wisps and particles are subordinate. UV Tight
shows Tlight orange fluorescence from spores and a low to moderate
exinite content.
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K 8301, 2695-2698 m: Shale and Siltstone, Ro=0,50(22)

The sample shows strong bitumen staining and plentiful wisps. It is
moderate to rich in inertinite and reworked particles with about an
equal proportion of vitrinite particles. UV 1ight shows yellow and
yellow-orange fluorescence from spores and a moderate exinite content.

K 8312, 2729-2731 m: Shale and Siltstone, Ro=0,50(20)

The sample is heavily bitumen stained and has plentiful bitumen wisps.
It has a low content of vitrinite wisps and wispy particles with
subordinate inertinite. UV Tight shows yellow to mid-orange fluore-
scence from spores and a moderate exinite content.

K 8321, 2755-2758 m: Shale, Siltstone and Carbonate, Ro=0,47(22)

The sample shows strong bitumen staining and abundant bitumen wisps.
[t is moderate to rich in bitumen wisps and particles with subordinate
inertinite and reworked particles. UV 1light shows yellow-orange
fluorescence from spores and only a trace of exinite.

K 8326, 2770-2773 m: Shale, Ro=0,45(21)

The sample shows strong bitumen staining and plentiful bitumen wisps.
It has a Tow content of inertinite and reworked particles with sub-
ordinate vitrinite wispy particles and particles. UV Tight shows
yellow fluorescence from spores and a moderate to rich exinite
content.

K 8333, 2791-2794 m: Shale, Siltstone and Carbonate, Ro=0,49(14)

The sample has variable moderate bitumen staining and a moderate
abundance of bitumen wisps. Otherwise, it has a low organic content.
There are vitrinite wisps and particles with subordinate inertinite
and reworked particles. UV 1ight shows 1light orange fluorescence from
spores and a low to moderate exinite content.
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K 8337, 2803-2806 m: Shale, Ro=0,71(1)

The sample contains only a trace of organic material. There are small
particles of gnarled inertinite and reworked material and one
vitrinite wisp. UV light shows Tight orange fluorescence from spores
and a Tow exinite content.

K 8415, 2863-2866 m: Coal, Carbargillite and Shale, Ro=0,62(21)

The sample is rich in organic material with an overall bitumen
staining. It has plentiful vitrinite and inertinite particles and
wisps. UV 1ight shows mid-orange fluorescence from spores and a low to
moderate exinite content.

K 8419, 2869-2872 m: Shale, Carbargillite and Coal Traces, Ro=0,72(22)

The sample is moderate to rich in organic material with Tight bitumen
staining and plentiful wisps. It has good vitrinite wisps and
stringers with loose coal fragments. Inertinite is subordinate. UV
1ight shows 1ight to mid orange fluorescence from spores and a low to
moderate exinite content.

K 8425, 2887-2890 m: Shale, Ro=0,77(21)

The sample has a moderate organic content. Inertinite particles are
dominant. It has some good vitrinite wisps, stringers and some
particles of rather variable Ro. It has an overall Tlight bitumen
staining. UV 1ight shows mid orange fluorescence from spores and a
moderate to rich exinite content.

K 8431, 2973-2976 m: Siltstone and Shale, Ro=0,56(18) and 0,92(3)

The sample has a low organic content. Inertinite and reworked
particles are dominant with some subordinate vitrinite wisps and
particles. There are a few loose coal fragments and bitumen wisps. UV
1ight shows 1ight orange fluorescence from spores and a moderate
exinite content.

033/A/31h/19



- 20 -

K 8441, 3030-3036 m: Sandstone, Siltstone and Shale, Ro=0,42(4)

The sample has plentiful bitumen wisps and a very low content of smalil
inertinite and reworked particles with only a handful of vitrinite
specks. UV Tight shows 1ight orange fluorescence from spores and a
moderate exinite content.

K 8445, 3054-3060 m: Sandy Siltstone, Ro=0,59(16)

The sample has bitumen staining and has some bitumen wisps. It has a
low content of inertinite and reworked particles with a trace of
vitrinite particles. UV light shows light orange fluorescence from
spores and a low to moderate exinite content.

K 8462, 3148-3154 m: Siltstone, Ro=0,39(3) and 0,65(17)

The sample has a moderate organic content. It is bitumen stained and
has plentiful bitumen wisps. It has vitrinite particles plus wisps
with about an equal proportion of inertinite and reworked particles.
UV Tight shows 1light to mid orange fluorescence from spores and a
moderate exinite content.

K 8468, 3184-3190 m: Shale and Siltstone, Ro=0,64(21)

The sample is bitumen stained and contains some bitumen wisps. It has
a moderate organic content. There are vitrinite wisps and particles
with subordinate inertinite. UV 1ight shows mid-orange fluorescence
from spores and a Tow to moderate exinite content.

K 8489, 3304-3310 m: Sandstone, Shale and Coal, Ro=0,65(21)

The sample is bitumen stained and contains some bitumen wisps. There
are plentiful coal fragments - wholly vitrinite which are rather
brecciated. UV light shows 1light to mid-orange fluorescence from
spores and hydrocarbons and a moderate to rich exinite content.
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K 8505, 3400-3406 m: Mixed Shale Lithologies, Ro=0,76(22)

Organic matter is restricted to grey shale cuttings. It has a low
content of inertinite particles with a few vitrinite wisps and
particles. There are some bjtumen wisps and staining and some loose
coal particles. UV 1ight shows mid orange fluorescence from spores and
a moderate exinite content.

K 8521, 3496-3502 m: Mixed Shale Lithologies, Ro=0,69(20) and 1,06(1)

The sample has a low organic content, restricted to loose coal cutt-
ings, plus vitrinite and inertinite particles in a couple of grey

shale cuttings. UV Tight shows mid orange fluorescence from spores

which are abundant in some cuttings and a low to moderate exinite

content. ’

Analysis in Transmitted Light

Sedimentary Organic Matter/Visual Kerogen Analysis

A batch of 45 samples from 2418-3214 m, all picked lithologies from
ditch cutting samples, were investigated to get an evaluation of the
maturity and type of sedimentary organic matter present in the
analysed sequence of this well.

From a palynological point of view all the samples have rich residues
and most of them are composed mainly of terrestrial plant remains, a
major part of which are cuticles, pollen, and spores. There is also a
considerable amount of woody material, inertinite and fusinite as well
as vitrinite and semifusinite. The proportions vary, dependent upon

the environment.

True amorphous material dominated in about 10 residues from the inter-
vals 2656-71 m, 2737-67 m, 2791-2976 m and 3102-08 m. However, a
distinction between true amorphous and sapropelised terrestrial
material is difficult since they occur together in dense aggregates.
We have partly used chemical oxidation of the residues as an aid in
solving this problem.
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A lot of the material which was examined, appears to have potential
for gas and o0il, but is perhaps more o0il prone especially in the four
intervals mentioned above.

The observed colours of the coniferous pollen grains (bisaccates)
correspond to a colour index increasing from 1+/2- to 2+/3- or 3-
through the investigated interval. In samples deviating from this
general trend the colour was probably controlled by the lithology.

The material is apparently mature from 2719 m.
To subdivide the investigated interval we have used the composition of

sedimentary organic matter, structure, state of preservation, as well
as the level of maturity.

Interval 2418-2606 m: immature to moderate mature
Interval 2605-2686 m: moderate mature

Interval 2686-2722 m: moderate mature to mature
Interval 2722-2740 m: mature

Interval 2740-2767 m: mature

Interval 2770-2827 m: mature

Interval 2857-2994 m: mature

Interval 2994-3108 m: mature

Interval 3108-3190 m: ?mature

2418-2605 m
The residues contain fine to coarse frdagments and are dominated by
terrestrial matter, mostly cuticles. Admixtures of woody material

indeterminate herbaceous, pollen and spores, are also present.

The material is sapropelised and occurs as aggregates of variable
density. True amorphous material was estimated to be subordinate.

Colour index: 1+ or 1+/2- to 2-
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An increase in coalification between 2500-3 and 2509-12 marks the
transition from immature to moderate mature deposits and probably
represents a boundary between units of different geologic ages.

2605-2686 m

Terrestrial matter is dominant and most of it seems of woody nature
with subordinate, fairly tough cuticles. The residues are well dis-
persed and of generally better preservation than in the level above.

The amount of amorphous material appears to be greater in the lower
part of the interval and indicates more marine conditions.

Colour index: 2 or 2/2+. The colours are fairly uniform but probably
somewhat high (oxidized material).

2686-2722 m

Terrestrial matter dominates, consisting either of equal portions of
woody and cuticular matter or is dominantly woody. Variable sapropeli-
sation, with fairly well-preserved palynomorphs. True sapropel seems
subordinate.

Colour index: 2 or 2/2+

2722-2740 m

Amorphous and terrestrial material appear to be equally abundant. Some
admixing of 1ithologies were indicated by the cysts observed
(Cretaceous and Late Jurassic). The terrestrial material seems to be
mostly woody material.

Colour index: 2

2740-2767 m

The residues contain well dispersed particles, mostly from terrestrial
sources and includes fair amounts of cuticles and woody matter. The
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palynomorphs are poorly or fairly well preserved. Amorphous material
is recorded as generally more important than at level 2686-2722 m.

Colour index: 2/2+
2770-2827 m

Aggregates of strongly sapropelised material. About half of it was
estimated to consist of cuticles in the upper part of the interval,
and true amorphous material was more abundant below (40-50% of the
residues). The palynomorphs were variably well-preserved.

Colour index: 2/2+ and 2+, 2+/3-
2857-2994 m

The residues in the upper part of the interval (2857-90 m) are well
dispersed, while those of the lower part (especially 2970-94 m)
consist of strongly sapropelised material in aggregates. True
amorphous and terrestrial remains were evaluated to be equally
abundant. The palynomorphs are well or fairly well preserved and in
2899-994 Nannoceratopsis gracilis are common to abundant.

Colour index: 2+

2994-3108 m

The residues consist mostly of aggregates of sapropelised cuticular
and woody matter. True sapropel is never dominant. Pyrite framboids
are abundant. N.gracilis was observed through the interval.

Colour index: 2+ to 2+/3-

3108-3190 m

The residues contain well dispersed fragments, occasional large, tough

cuticular fragments and inertinite, fusinite, vitrinite and semi-
fusinite. Some of the material observed was evaluated as true
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amorphous. The residues were much smaller than in the sediments higher
in this section.

Colour index: 2+/3-
3190-3214 m

The residues are very small and woody and degraded woody material
appears to be dominant.

Colour index: 3- and 2+/3-

The Towest value, observed in 3208-14 m, has been evaluated on the
basis of a lithology that was probably caved material. This is
suggested from the residue resembling (K 8458, 3124-30 m). If caving
could be excluded, we suggest a colour index of 3- representing
oxidised material, with 2+/3- perhaps being the maturation index for
this interval.
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ROCK-EVAL PYROLYSIS

A total of 47 samples from the analysed sequence in this well were
taken for Rock-Eval analysis. The results are discussed below.

Zone A: One sample were analysed from this zone. The sample picked was
a grey claystone and showed a high oxygen index and a low hydrogen

index, T was low but the production index was high. The data

max
suggest an immature type III kerogen with migrated hydrocarbons giving
the high production index. Claystones of this sort should have only a

poor potential for gas.

Zones B-F: Twenty-two samples were analysed from these zones. The dark
grey and brown-grey shales all have high hydrogen indices and low
typeoxygen indices. TmaX values between 420 and 430 indicate immature
to moderate maturity and production indices are all low. The hydrogen
indices vary somewhat from 409 to 697 which suggests mostly type II
kerogens with some type III associated with the lower values. Oxygen
indices show a slight decrease with increasing depth of burial for the
shales. One dark grey shale K 8286 (2650-2653 m) shows a relatively
Tow hydrogen index perhaps indicating a mixture; mostly of type III
with some type II kerogen. The grey claystone analysed from this sec-
tion K 8273 (2611-2614 m) shows similar characteristics to the grey
claystone from zone A. The data suggest immature to moderate mature
predominantly type II kerogens, with a good to rich potential for oil

and gas.

Zones G and H: Eleven dark grey silty shales and siltstone samples

from these two zones were analysed. They show Tower hydrogen indices
than similar lithologies in zones B-F. TmaX and production index

values are similar to the silty shales towards the base of zone F. The
data indicate moderate mature, mixed type II and III material, with a

good to rich potential for oil and gas.

Zone I: Four samples were analysed from this zone. Production index
values indicate that generation of hydrocarbons has begun, and Tmax
values suggest moderate mature to mature kerogens. Hydrogen index

values are Tow to moderate (i.e. 170-350) suggesting a mixture; mostly
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of type III and some type II kerogen. The data indicate mature
kerogens with a good to rich potential for gas and paraffinic oils.

Zones J, K and L: Eight samples were analysed from these zones. Two
samples from zone J (K 8439, 3018-3024 m and K 8443, 3042-3048 m) have
moderate hydrogen indices, and are probably mature type II kerogens,
the rest have lower hydrogen indices and are predominantly mature type
III kerogens. Production indices and Tmax values are higher in these

zones than in zone I. The data suggests mature, predominantly type III
kerogens with some horizons i.e. approximately 3000-3050 m with some
type II, generally good source for gas and perhaps some oil, in zones
J and K. The grey claystones in zone L contain mature type III kerogen
(based on only one analysis).

Pyrolysis - Gas Chromatography

Fifteen samples of kerogen concentrates prepared for visual kerogen
analysis were also analysed by pyrolysis-gas chromatography. The
instrumental conditions are discussed in the experimental section. The
results are discussed below.

The numbered peaks in the pyrograms are n-alkane/alkene doublets of
that carbon number. The n-alkanes have the shorter retention time.
Tol=toluene; Xyl=m(+p)-xylene, and Pr=pristenes.

Zone A. No samples were analysed from this zone.

Zones B-E. Seven samples were analysed from this section. In the top
two samples and the lowest sample; the n-alkane/alkene homologies are
the major resolved components below nCl7. In the others from this
section the pyrograms are more complex, and include a number of other
resolved components below nCl7. Further, alkenes tend to be relatively
more prominent than the n-alkanes in the latter samples. The range of
n-alkanes is roughly from nC7 to nC30. Sample K 8239 (2509-2512 m)
exhibits less of the n-alkane/alkene homology above nCl7. The three
samples below this K 8243, K 82 46, K 8251 all show a prominent
unresolved hump between nCl7-nC26 and also a more prominent
n-alkane/alkene homology in this region. The increased abundances of
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n-alkanes/alkenes of high molecular weight in these three samples
suggests an increased input from higher plant waxes. Generally they
show type Il kerogen fingerprints.

Zone F. No samples were analysed from this zone.

Zone G. Three samples were analysed from this zone. In the first
sample K 8291 (2665-2668 m), the n-alkane/alkene homology is Tess
prominent than in those from zones B-F. A number of resolved com-
ponents around nC13 and nCl4 are most prominent. The other samples
K 8297, K 8302, resemble the samples from zones B-F in which the
n-alkane/alkene homologies are again more prominent. ’

Zone H. Two samples were analysed from this zone. K 8415 (2857-2860 m)
exhibits a prominent n-alkane/alkene homology from nC14 to nC25
probably derived in part from a terrestrial input. As in the first
sample from zone G there is mass of resolved and unresolved components
between nC11 and nC17. The pyrogram of K 8425 (2887-2890 m) exhibits a
less complex pyrogram in which the n-alkane/alkene homology is again
the dominant feature. Wide poorly resolved, tailing peaks can be
distinguished between nC11 and nC14. Both samples may be regarded as
type III kerogens with perhaps a minor amount of lipid-rich material
i.e. type II/I kerogen.

Zone I. No samples were analysed from this zone.

Zone J. Two samples were analysed from this zone. K 8439 and K 8443
(3018-3024 m, 3042-3048 m). The n-alkane/alkene homologies dominate
the pyrograms. Rock-Eval pyrolysis and the nature of the pyrograms
indicates that these two samples are probably type II kerogens.

Zone K. One sample was analysed from this zone K 8458 (3124-3130 m).
The n-alkane/alkene homologies are prominent, and also between nC11
and nC15 are several wide, poorly resolved, tailing peaks which are
probably polar compounds. This sample is largely of type III which

perhaps a minor lipid component (i.e. from which the n-alkane/alkene
homology is derived).
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Discussion

A characteristic of all the pyrograms is the homology of doublets
(n-alkanes/alkenes). Characteristic also of all the pyrograms except
the bottom four is the presence of isoprenoid alkenes e.g. the
pristenes. The pyrograms of all samples tend to exhibit products
mainly in the carbon number range below nCZO' Normal and branched
alkanes and alkenes are the dominant products in the samples from
zones B-E and indicate a 1ipid rich kerogen (mostly type II).. In two
samples from zones G-J e.g. K 8291 and K 8415 the n-alkane/alkene
homologies are less prominent than other resolved components between
nC
peaks (e.g. Z in K 8458) in the lower carbon number range, which

12-n015. In addition samples from zones G-K exhibit wide tailing

probably include oxygenated compounds such as alkyl phenols. The
prominence of such compounds suggests a source from higher plant
sources. The occurrence of low molecular weight aromatic compounds
such as toluene, p/m-xylene may perhaps be of higher plant origin.
However, they are abundant in type II kerogens (as defined by
Rock-Eval) such as those from zones B-F, and can be produced equally
well from the sporepollenin of spores and pollen.

In summary:- Samples from zones B-F have pyrograms which indicate that
they consist mostly of type II with perhaps some type I in the horizon
between 2455 m and 2509 m. Below this level in zones B-E the samples
are of type II kerogens. In zones G-J the samples vary markedly, with
much terrestrial material, and some horizons which consist of a
mixture of terrestrial woody and 1ipid rich kerogen (e.g. 2698-2701 m
and 3018-3024 m and 3042-3048 m).

The origin of the type II material in the lower zones G-J is from
visual kerogen analysis mostly cuticular material. Spores and pollen
are also abundant in zones B-E, and true amorphous material is
generally subordinate in both B-E and G-J. Thus it would appear that
the pyrograms in zones B-E represent mostly herbaceous material, with
some amorphous material presumably derived from bacterial lipids. In
zones G-K the pyrograms represent a mixture of herbaceous and woody
material.
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Conclusions

The maturity of analysed sequence from the well 30/6-5 is mainly based
on vitrinite reflectance, spore fluorescence, spore colouration, and
Tmax values from Rock-Eval pyrolysis. The richness of the samples is
based on TOC and Rock-Eval pyrolysis with additional evidence being
supplied from the abundance of 1light hydrocarbons, and C15+
extractable hydrocarbons. Source rock quality is based mainly on
pyrolysis, both Rock-Eval and pyrolysis gas chromatography, and on

visual kerogen examination.

Zone A, 2375-2455 metres. Consists mostly of grey, green-grey and
red-brown claystones with some carbonates. Mostly diagenetic methane
was present in the 1light hydrocarbons. Only a few TOC values were
obtained, all below 1%. Rock-Eval of one grey claystone indicated an
immature type III kerogen. Visual kerogen examination indicates mostly
terrestrial material. This zone is immature and has a poor potential
as source rocks for gas or oil.

Zones B-F, 2455-2653 metres. These zones include much (80-90%) dark
brown, brown-grey fissile shales which becomes progressively more
silty and sandy in zones D through F. They are rich in TOC (5-10%).
From visual kerogen analysis the kerogens are rich in sapropelised
cuticles and other herbaceous material with subordinate amorphous
material. More woody material is found between 2605-2653 m. Rock-Eval
and pyrolysis- gas chromatography indicate predominantly type II
kerogens, from 2455 to 2605 m and mixed type II/III below this level.
The saturated hydrocarbon gas chromatograms suggest that hydrocarbons
are predominantly derived from amorphous kerogens since the n-alkanes
exhibit front end-biased distribution with maxima at nC13—nC15. Visual
kerogen analysis and vitrinite reflectance data indicate that the
zones are moderate mature. Visual kerogen analysis also suggests that
the change from immature to moderate mature occurs at about 2500
metres. Rock-Eval and pyrolysis gas chromatography indicate source
rocks which have a good to rich potential for o0il and gas.

Zone G, 2653-2701 metres. This zone includes silty and sandy dark grey
shales which are rich in TOC (3,6-6,5% TOC). Lower TOC values
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generally occur in the most silty and sandy horizons. As in the lower
part of zone F, visual kerogen analysis and Rock-Eval indicate that
this zone consists of a mixture of woody type III and herbaceous type
IT material. The saturated and aromatic hydrocarbon traces mark a
change in this zone, with a larger terrestrial input than in the
sequence above. Vitrinite reflectance, spore colouration and
fluorescence indicate a moderate mature zone. The data suggest that
this zone has a good potential as source rocks for gas and paraffinic
oil.

Zone H, 2701-2850 metres. The dominant Tithologies are grey, green and
red-brown claystones, dark grey, brownish grey silty claystones
grading to siltstones, with some sandstones and some coal. TOC values
vary in the dark grey claystones and siltstones in the top 30 metres
of the zone from 4-6%, below this brownish-grey siltstones and silty
sandstones have TOC values varying roughly from 1 to 2%. Visual
kerogen indicates that the top 30 metres contain a mixed kerogen type
II/III as in zone G. The brown-grey siltstones below this contain
predominantly type III kerogen. Saturated hydrocarbon traces indicate
a large terrestrial input. The samples from the bottom 50 metres of
the zone are poor quality and the nature of the main Tithology is
obscured by cement. Some bands of coal are present. Spore colouration
and fluorescence indicates a mature zone. The data indicates a zone
with a good potential as source rocks for gas.

Zone I, 2850-2900 metres. The main Tithologies in this zone include
brownish and grey to light grey waxy claystones with coal stringers,
some coal and sandstones. The claystones have TOC values between 1-5%.
Visual kerogen analysis indicates that the organic matter consists of
a mixture of true amorphous and terrestrial material. Rock-Eval and
pyrolysis gas chromatography point to predominantly type III kerogens
with some type II. Saturated and aromatic hydrocarbon traces indicate
a large terrestrial input, the sample from 2857-2860 m is a
carbonaceous claystone/carbargillite. Visual kerogen and vitrinite
reflectance indicate mature oil window. Both vitrinite reflectance and
Rock-Eval Tmax values are high in comparison with the zone directly
below indicating that the values are anomalous in this zone. This zone
js therefore mature (oil window?) and the brownish-grey waxy
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claystones have a good potential as source rocks for gas and heavy
oil.

Zones J and K, 2958-3352 metres. The main lithologies in this section
are sandstones and brownish-grey to light grey silty claystones. Below
3328 metres claystones are mostly TOC-poor grey, green and red-brown
claystones. The brownish-grey, grey silty claystones have TOC values
varying from 1-3% approximately. Visual kerogen analysis indicates
that from 2958 to 3190 metres; sapropelised cuticular and woody
material and some true sapropel 1is present. Rock-Eval analysis
indicates that for most samples the kerogens are type III. In some
samples however, e.g. 3018-3024 m and 3042-3048 m visual kerogen and
Rock-Eval analysis indicate that some type II kerogen is present.
Pyrograms of the same samples exhibit prominent n-alkane/alkene
homologies, also suggests the presence of some type I or II kerogen.
Below 3190 metres Rock-Eval data indicates mostly type III kerogen.
Vitrinite reflectance data indicates mature to mature (oil window),
and all the data suggest that the brownish grey claystones have a fair
to good potential as source rocks for gas and some heavy oil.

Zone L, 3352-3550 metres. This zone consists of sandstones with grey,
green and red-brown claystones and occasional bands of coal. The
claystones have TOC values around 1% which 1is high for these
lithologies, presumably small coal fragments adhering to the
claystones has raised the TOC values. The zone is mature o0il window
based on vitrinite reflectance data. The data indicate a zone with a
poor to fair potential as source rocks for gas (mostly from coal
bands).
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TABLE I a.
CONCENTRATION (ul Gas / ke Rock) OF 1 — C7 HYDROCARBONS IN HEADSFACE.
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TABLE I b.

CONCENTRATION (ul Gas / ke Rock) OF C1 - C7 HYDROCARBONS IN CUTTINGES.
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CONCENTRATION (ul Gas / kg Rock)
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TABLE I a.
CONCENTRATION (ul Gas / ks Rock) OF 1 — €7 HYDROCARBONS IN HEADSPACE.
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- C7 HYDROCARBONES IN CUTTINGE.
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TABLE I c.
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TABLE I b.

CONCENTRATION (ul Gas /- ke Rock) OF €1 - 27 HYDROCARBONS IN CUTTINGS,
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TABLE 1 a.

CONCENTRATION (ul Gas /- ks Rack) OF C1 - C7 HYDROCAREBONS IN HEADSPACE.
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TABLE I b.

CONCENTRATION (ul Gas /. ke Rock) OF C©1 - C7  HYDROCARBONS IN CUTTINGS.
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TABLE 1 c.

CONCENTRATION (ul Gas /-ks Rock) OF C1 - C7 HYDROCARBONS  ( Ia + Ib ).
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TABLE I L.
CONCENTRATION (ul Gas /- ke Rock) OF C1 - 7 HYDROCARBONS IN CUTTINGS,
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TABLE 1

CONCENTRATION (ul Gas / ke Rock) OF ©1 - 07 HYDROCARBONZ  ( Ia + Ib )

I SUM Sl WET- ic4
I Ik LDEFTH g | CE o ic4 nc4 CS4+ Ci-C4  C2-C4  NESS
I Na. (m) (%) n4

EEL2T7 2538 1277 214 141 41 a1 1697 418 24,463 . 00



LITHOLOGY AND TOTAL ORGANIC TABLE NO.: 11
CARBON MEASUREMENTS

WELL NO.: 30/6-5

Sample Depth TOC 9 Lithology
K 8176 2000- 77 Claystone, partly silty and with Tamina
2015 of sandy Siltstone, with diatom/radio-
larian zones, grey to light grey and
some green, brown-grey, partly
pyritic
15 Claystone, red-brown
5 Silt/Claystone, partly very finely
laminated, ?tuffaceous, pyritic
3 Limestone, white to light grey;
Siderite, yellow-brown
sm.am. ?Silica cemented ?Siltstone, hard,
dark grey, tight; Sand
K 8177 2015- 40 Claystone, as above, some red-brown,
2030 some bluish, green seems most coarse-
grained
3 Silt/Sandstone, brittle/hard, tight,
dark grey to grey, pyritic (dark), as
lamina, ?silica cement
sm.am. Siderite, partly sucrosic; yellow-
white Limestone
60 Silt/Claystone, light grey, largely
finely Taminated, ?tuffaceous, some
pyritic
K 8178 2030- 25 Claystone, red-brown
2045 60 Claystone, grey to light and green
15° Silt/Claystone, as above
7 dark Sand/Silt-stone, as above,
observed as lamina in Silt/Claystone,
as above
sm.am. Limestone

032/E/j1h/1




LITHOLOGY AND TOTAL ORGANIC TABLE NO.:  II

CARBON MEASUREMENTS WELL NO.: 30/6-5
Sample Depth TOC % Lithology
K 8179 2045- 80 Claystone, greenish/green to grey/
2060 Tight grey, grey-brown, occasionally
pyritic
15 Claystone, as above

5 Silt/Claystone, as above
sm.am. Limestone, white, yellow; Silt/
Sandstone, as above

K 8180 2060- 83 Claystone, greenish/green to light
2075 grey/grey, some grey brown,
occasionally some calcareous
15 Claystone, red-brown, occasionally
some calcareous
2 Limestone, white to yellowish
sm.am. secondary Calcite, clear; observed
Sand, rounded
sm.am. Sand/Silt-stone, as above and Clay/

Silt-stone
K 8181 2075- 80 Claystone, as above
2090 20 Claystone, red-brown, as above

sm.am. Limestone, white; Siderite, brown
(yellow) to grey

K 8182 2090- 80 Claystone, as above
2105 20 Claystone, red-brown
sm.am. dark Silt/Sand-stone, as above

K 8183 2105- 80 Claystone, as above, occasionally
2120 pyritic
15 Claystone, red-brown
5 Limestone and Siderite

032/E/j1h/2




LITHOLOGY AND TOTAL ORGANIC TABLE NO.: 11
CARBON MEASUREMENTS

WELL NO.: 30/6-5

Sample Depth TOC % Lithology
K 8184 2120- 85 Claystone, as above
2135 15 Claystone, red-brown
K 8185 2135- 95 Claystone, as above
2150 5 Claystone, red-brown
K 8186 2150~ 95 Claystone, as above, observed
2165 dark grey
5 Claystone, red-brown
sm.am. Siderite and Limestone; observed
Sand, coarse, rounded
K 8187 2165- 100 Claystone, grey/light grey to
2180 greenish/green, partly brownish,
some red-brown
sm.am. Silt/Sandstone, glauconitic, 1light
grey, calcareous
sm.am. Limestone, hard, grey-brown, yellow-
brown, Calcite-dominated
K 8188 2180- 92 Claystone, grey, light grey to green,
2195 some brownish, observed bluish and
dark, occasionally some calcareous
8 Claystone, red-brown
sm.am. Limestone, white to brown; Siderite,

yellow

032/E/j1h/3




LITHOLOGY AND TOTAL ORGANIC TABLE NO.: II
CARBON MEASUREMENTS

WELL NO.: 30/6-5

Sample Depth TOC % Lithology
K 8189 2195- 88 Claystone, grey, light greenish to
2210 green, some brownish and dark grey,
occasionally calcareous
Claystone, red-brown
Limestone, white, some Calcite
(secondary)
sm.am. dark hard/brittle Silt/Sandstone, as
above; laminated Silt/Claystone, as
above
K 8190 2210~ 85 Claystone, as above
2225 Claystone, red-brown
Limestone, white, some yellowish
Siderite, yellow-brown
K 8191 2225- 80 Claystone, as above
2240 10 Claystone, red-brown
10 Limestone
sm.am. Siderite, sucrosic; Pyrite
K 8192 2240~ 80 Claystone, grey, greenish, some
2255 brownish and red-brown, partly
calcareous
20 Limestone, white
K 8193 2255- 88 Claystone, grey, some greenish/
2270 green and red-brown, scattered
grey-brown, partly calcareous
12 Limestone, white (slightly yellowish)
obs. ?Siderite

032/E/j1h/4




LITHOLOGY AND TOTAL ORGANIC
CARBON MEASUREMENTS

TABLE NO.: II
WELL NO.: 30/6-5

Sample Depth TOC % Lithology
K 8194 2270- 90 Claystone, grey, greenish/green
2285 and some red-brown, partly calcareous
10 Limestone, as above, some yellow-white,
partly with clear spherules
sm.am. Sand, fine
K 8195 2285~ 92 Claystone, as above, but more
2300 red-brown (10%)
8 Limestone, as above
K 8196 2300~ 85 Claystone, grey, greenish/green,
2315 scattered red-brown, partly some
calcareous
15 Limestone, white
K 8197 2315- 88 Claystone, grey, greenish, some
2330 red-brown, some grading to dark
grey (observed fissile), partly
some calcareous
12 Limestone, white
K 8198 2330- 85 Claystone, grey, sm.am. green/greenish
2345 and red-brown, non-calcareous to
calcareous
15 Limestone, white
K 8199 2345- 92 Claystone, as above
2360 8 Limestone, white

032/E/j1nh/5




LITHOLOGY AND TOTAL ORGANIC TABLE NO.: II

CARBON MEASUREMENTS WELL NO.: 30/6-5
Sample Depth TOC % Lithology
K 8200 2360- 0,44 100 Claystone, silty, grey, green-grey
2375 (1ight) (15%), red-brown (5%)
sm.am. Siderite, yellow-brown, Limestone,
white
K 8201 2375- 0,54 70 Claystone, grey
2390 0,38 15 Claystone, grey-green
5 Claystone, red-brown
10 Siderite, 1ight yellow-brown
sm.am. Limestone, white
K 8203 2400- 0,58 75 Claystone, grey
2404 15 Claystone, grey-green
10 Siderite
K 8204 2404 - 0,20 97 Claystone, grey, some grading to
2407 green some red-brown
3 ?Siderite, yellowish, grey-brown
K 8205 2407 0,52 88 Claystone, grey
2410 10 Claystone, grey-green
Claystone, red-brown
Siderite
sm.am. Limestone, white
K 8207 2413- 0,45 90 Claystone, grey, some greenish/green
2416 10 Limestone, white, Siderite
K 8209 2418- 0,65 88 Claystone, grey, light grey to green
2422 12 Claystone, red-brown
K 8211 2425- 0,42 100 Claystone, grey, grey-green, and
2428 red-brown (15%)
sm.am. Siderite and white Limestone

032/D/j1h/1




LITHOLOGY AND TOTAL ORGANIC TABLE NO.:  [I

CARBON MEASUREMENTS WELL NO.: 30/6-5
Sample Depth TOC % Lithology
K 8213 2431- 0,43 100 Claystone, grey, (grey) green and
2434 red-brown (15%)
K 8215 2437~ 0,51 85 Claystone, grey
2440 0,26 15 Claystone, green to light grey
sm.am. Claystone, red-brown
K 8217 2443- 0,28 100 Claystone, grey, light grey to green,
2446 some red-brown
sm.am. Limestone, white; Calcite; Siderite
K 8218 2446- 0,44 85 Claystone, as above
2449 15 Limestone, white, as above
sm.am. ?Siderite, Pyrite
K 8219 2449- 0,64 75 Claystone, grey, some greenish/green
2452 and red-brown
0,24 25 Limestone, white, chalky
K 8220 2452~ 0,35 50 Claystone, as above
2455 50 Limestone, as above
K 8221 2455~ 0,25 50 Limestone
2458 7,62 15 Shale, brown-grey, fissile
0,77 35 Claystone, as above
K8222 - 2458~ 6,20 70 Shale, very fissile, as above
2461 15 Limestone (caved)
15 Claystone (caved)
K 8223- 2461- 6,99 68 Shale, brownish dark grey, very
2464 fissile, pyritic
0,38 25 Claystone, as above, (?caved)
7 Limestone (?caved)

032/D/31h/2




LITHOLOGY AND TOTAL ORGANIC TABLE NO.: 11

CARBON MEASUREMENTS WELL NO.: 30/6-5
Sample Depth TOC % Lithology
K 8224 2464 - 6,25 70 Shale, very fissile, as above
2467 20 Claystone, as above (caved)
10 Limestone, as above (caved)
K 8225 2467 - 7,19 80 Shale, as above
2470 15 Claystone, grey to green, as above,
(?caved)
5 Limestone, as above (?caved)
K 8227 2473- 5,48 90 Shale, brownish, dark grey, very
2476 fissile, pyritic
10 Claystone (?caved)
sm.am. Limestone, as above
K 8229 . 2479- 6,22 90 Shale, as above
2482 8 Claystone, as above
2 Limestone, as above
K 8230 2482- 5,70 80 Shale, very fissile, as above
2485 15 Claystone, as above (caved)
5 Limestone, as above (caved)
K 8231 - 2485- 4,84 95 Shale, as above
2488 5 Claystone; Limestone
K 8232 2488- 6,91 80 Shale, very fissile, as above
2491 0,81 15 Claystone, as above (caved)
5 Limestone, as above
sm.am. Coal, black shiny
K 8233 . 2491- 5,11 85 Shale, silty, as above, dark grey
2494 fissile, some micromicaceous, pyritic
12 Claystone, as above
3 Limestone, as above

032/D/j1h/3




LITHOLOGY AND TOTAL ORGANIC TABLE NO.: 11
CARBON MEASUREMENTS WELL NO.: 30/6-5
Sample Depth ToC % Lithology
K 8235 2497 - 6,18 85 Shale, as above
2500 15 Claystone, grey to green
K 8236 2500~ 7,84 85 Shale, as above, very fissile
2503 13 Claystone, as above
2 Limestone, as above
K 8237. 2503~ 7,47 90 Shale, as above
2506 0,65 8 Claystone, as above
2 Limestone
K 8238 2506- 8,34 60 Shale, as above
2509 0,49 35 Claystone, as above, (?caved)
5 Limestone (?caved)
sm.am. Cement
K 8239 - 2509- 10,2 93 Shale, as above
2512 5 Claystone, as above
Limestone, as above
K 8240 2512- 8,95 85 Shale, as above
2515 0,61 15 Claystone, grey, some green and
red-brown
sm.am. Limestone; Pyrite
K 8241 2515- 0,75 65 Claystone, grey, some green and
2518 red-brown
6,64 35° Shale, dark grey, subfissile/fissile
K 8242 - 2518~ 8,35 50 Shale, as above
2521 0,75 50 Claystone, as above, partly some
calcareous
sm.am. Limestone, white; Pyrite
obs. ?Siderite, yellow-brown

032/D/j1h/4




LITHOLOGY AND TOTAL ORGANIC

TABLE NO.: II

CARBON MEASUREMENTS WELL NO.:30/6-5
Sample Depth TOC % Lithology
K 8243 - 2521- 0,57 50 Claystone, as above
2524 8,98 50 Shale, silty, dark grey, subfissile/
fissile, pyritic
sm.am. Limestone, white
K 8244 2524 - 8,19 25 Shale, as above
2527 0,80 75 Claystone, as above, partly some
calcareous, some greenish and red-brown
3 Limestone, white
obs. Glauconite
K 8245 2527 - 8,05 60 Shale, as above
2530 0,72 40 Claystone, as above
K 8246 - 2530- 7,28 90 Shale, as above
2533 10 Claystone; Limestone (7caved)
K 8247 2533- 7,48 92 Shale, silty, dark grey, some
2536 micromicaceous, subfissile/fissile
8 Claystone
sm.am. Limestone, white; Siderite
K 8248 2536- 7,00 95 Shale, silty, subfissile, pyritic,
2539 as above
5 Claystone; Limestone; ?Siderite;
Pyrite
K 8249 - 2539- 6,51 92 Shale, silty, dark grey, fissile,
2547 some micromicaceous
8 Claystone, as above
K 8250 2542- 5,77 90 Shale, as above
2545 10 Claystone; some Limestone; Pyrite

032/D/j1h/5




LITHOLOGY AND TOTAL ORGANIC TABLE NO.: 11

CARBON MEASUREMENTS WELL NO.: 30/6-5
Sample Depth TOC % Lithology
K 8251+ 2545~ 6,24 95 Shale, as above
2548 5 Claystone, as above
K 8252 2548~ 6,97 85 Shale, as above
2551 15 Claystone, as above

sm.am. Pyrite (rel.abundant); Limestone;
observed Coal

K 8253 2551~ 7,97 100 Shale, silty, as above, pyritic
2554 sm.am. Claystone; Sand; Limestone; Pyrite

K 8254 2554 - 5,74 95 Shale, as above
2557 5 Claystone

K 8255 2557- 5,04 100 Shale, silty, very slightly sandy,
2560 as above

K 8257. 2563- 6,23 90 Shale, grading to very siity and some
2566 sandy, micromicaceous, subfissile/

fissile, dark grey, pyritic
10 Claystone, grey to light grey and
greenish (?caved)

K 8259 2569~ 4,14 92 Shale, as above, with sand lenses/
2572 lamina
8 Claystone, as above
K 8261 2575- 5,26 95° Shale, as above
2578 5 Claystone, as above

sm.am. Sand, subangular; Pyrite

K 8263 2581- 5,84 95 Shale, as above
2584 5 Claystone, as above
sm.am. Sand, fine to medium
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LITHOLOGY AND TOTAL ORGANIC

TABLE NO.: I

CARBON MEASUREMENTS WELL NO.: 30/6-5
Sample Depth TOC A Lithology
K 8265 2587- 3,66 98 Shale, as above
2590 2 Sand
sm.am. Claystone; Pyrite
K 8267 2593- 3,98 85 Shale, as above
2596 15 Claystone, as above
K 8269 2599- 4,01 80 Shale, very silty and sandy, as
2602 above, with Sand-lenses
15 Claystone, as above
5 Sand/Sandstone, fine-medium, some
glauconitic
sm.am. Limestone, white
K 8270 2602~ 6,62 85 Shale, as above
2605 15 Claystone, as above
sm.am. Limestone; ?Siderite; Coal (?additive);
Pyrite; Sandstone
K 8271 2605~ 7,52 85 Shale, as above
2608 15 Claystone
sm.am. Pyrite; Limestone, white; Sandstone
Coal
K 8273 - 2611~ 5,23 40 Shale, as above, dark grey
2614 0,62 60 Claystone, grey, light grey to grey-
green, some red-brown
sm.am. Siderite, light yellow-brown
K 8275 2617~ 5,11 30 Shale, as above
2620 70 Claystone, as above
sm.am. Limestone, white
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LITHOLOGY AND TOTAL ORGANIC

TABLE NO.: II

CARBON MEASUREMENTS WELL NO.: 30/6-5
Sample Depth TOC % Lithology
K 8277 2623- 5,26 55 Shale, as above
2626 0,54 45 Claystone, as above
sm.am. Sand
K 8279 - 2629- 4,83 75 Shale, as above, some grading to
2632 sandy Siltstone, Sand/Silt-inter-
calations, micromicaceous
0,58 25 Claystone, as above
sm.am. Sandstone/Sand
K 8281 2635~ 4,96 75 Shale, as above
2638 25 Claystone, as above
K 8283 2641- 3,27 75 Shale to Siltstone, as above, sandy
2644 25 Claystone, as above
K 8285 2647~ 2,82 85 Shale to Siltstone, as above
2650 0,59 15 Claystone, as above
%
K 82@6 . 2650- 4,55 85 Shale to Siltstone, as above
2653 15 Claystone, grey, some light grey,
greenish and red-brown, as above
sm.am. Sand, fine
K 8287 2653~ 4,68 90 Shale to Siltstone, as above
2656 10 Claystone, as above
sm.am. Sand
K 8288 - 2656- 6,50 75 Shale to Siltstone, as above
2659 0,62 25 Claystone, grey, greenish/green and
red-brown
sm.am. Pyrite; Limestone
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LITHOLOGY AND TOTAL ORGANIC TABLE NO.: II

CARBON MEASUREMENTS WELL NO.: 30/6-5
Sample Depth TOC % Lithology
K 8289 2659- 5,34 80 Shale/Siltstone, as above
2662 0,76 20 Claystone, as above
K 8291 2665~ 5,02 90 silty Shale to sandy Siltstone
2668 10 Claystone
K 8292 . 2668- 4,60 80 sandy Siltstone grading to Shale,
2671 as above, micaceous
20 Claystone, as above
sm.am. Pyrite; Limestone
K 8293 2671- 5,87 25 Shale/Siltstone, as above, dark grey
2674 0,85 75 Claystone, grey, light grey to grey-
green, some red-brown
K 8294 2674 - 0,64 75 Claystone, grey to light grey, green
2677 and red-brown, partly calcareous,
some grey-brown
4,63 25 Siltstone/Shale, as above
K 8295 2677 - 3,66 30 sandy Siltstone to Shale, dark grey,
2680 micaceous, intercalations of Sand/
Siltstone
0,83 70 Claystone, as above
sm.am. Limestone; Siderite
K 8297 - 2683- 4,94 50 sandy Siltstone partly grading to Sahle,
2686 occasionally coaly, dark grey
0,72 50 Claystone, as above
K 8299 2689- 3,96 70 Siltstone, sandy, some grading to
2692 silty Shale, dark grey, micaceous
30 Claystone, as above
sm.am. Limestone, white
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LITHOLOGY AND TOTAL ORGANIC TABLE NO.: 11

CARBON MEASUREMENTS WELL NO.: 30/6-5
Sample Depth TOC 9 Lithology
K 8301 2695- 4,22 77 Siltstone/some Shale as above
2698 20 Claystone, as above

3 Sand/Sandstone, partly carbonate
cemented, subangular, glauconitic
sm.am. Limestone, yellow-white, white

K 8302 - 2698- 5,20 65 Siltstone/some Shale, as above
2701 0,60 15 Claystone, as above
0,39 20 Sandstone, fine, glauconitic,

brownish light grey, to light grey/
white (slightly brownish) Limestone

K 8304 . 2704- 6,96 45 Siltstone/some Shale, as above
2707 0,45 40 Claystone, as above
0,52 15 Sandstone to Siltstone/Limestone,

brownish Tight grey to white

K 8305 . 2707 - 4,49 35 Siltstone/some Shale, as above, dark
2710 grey
0,91 50 Claystone, grey, some greenish and
red-brown
15 Sandstone, very calcareous, very fine

to fine, white, some yellow (sideritic/
dolomitic), some glauconitic

K 8307 2713~ 2,26 25 Siltstone/some Shale as above

2716 0,97 50 Claystone, as above

25° Sandstone, as above, light grey to
white, silty partly and micaceous

sm.am. Limestone, white
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LITHOLOGY AND TOTAL ORGANIC TABLE NO.: II

CARBON MEASUREMENTS WELL NO.: 30/6-5
Sample Depth TOC % Lithology
K 8309 2719- 3,85 20 Siltstone/Shale, as above, dark grey
2722 0,93 40 Claystone, as above

40 Sandstone, white to light grey,
brownish, as above
sm.am. Siderite/Dolomite; Pyrite

K 8311 2725~ 15 Siltstone/Shale, as above
2728 0,73 55 Claystone, grey, some greenish and
red-brown
40 Sandstone, as above, some grading to
Sandstone/Limestone

sm.am. Calcite, light fibrous

K 8312 2728- 5,71 15 Siltstone/Shale, as above
2731 50 Sand/Sandstone, as above
0,65 35 Claystone, grey, sm.am. greenish
K 8313 2731- 40 Sandstone, silty, as above, white to
2734 light grey, very fine to medium
0,55 50 Claystone, as above

10 Shale to Siltstone, dark grey

K 8315 2737 - 70 Sandstone/Siltstone, 1ight grey, 1oose,
2740 micaceous
25 Claystone, as above

5 Shale/Siltstone, dark grey

K 8317 2743- 1,70 80 sandy Siltstone to Sandstone, light
2746 grey, micaceous, slightly brownish
0,66 20 Claystone, grey, some greenish
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LITHOLOGY AND TOTAL ORGANIC TABLE NO.: II

CARBON MEASUREMENTS WELL NO.: 30/6-5
Sample Depth TOC 9 Lithology
K 8318 2746~ 80 sandy Siltstone/Sandstone
2749 10 Claystone, grey, sm.am. greenish and
red-brown
5 silty Shale
K 8321 . 2755- 1,06 43 sandy Siltstone, slightly brownish
2758 light grey, micaceous, occasionally
calcareous
0,48 50 Claystone, grey, greenish and some
red-brown
7 silty shale, dark grey
K 8323 2761- 0,98 42 Siltstone, grading to Sandstone,
2764 1ight grey to brownish
0,86 50 Claystone, as above
8 silty Shale, dark grey
sm.am. Pyrite
K 8324 2764~ 0,54 88 Claystone, grey, light grey-green
2767 and red-brown
6,42 10 silty Shale, dark grey/black
2 Limestone, white
K 8325 2767 - 20 Siltstone to Sandstone, brownish
2770 Tight grey, partly carbonate cemented
0,95 70 Claystone, grey, light grey to grey-
green, some red-brown
4,73 10 silty Shale, dark grey to black
K 8326 2770~ 0,58 40 Siltstone to Sandstone, as above
2773 0,54 50 Claystone, grey, greenish/green and
red-brown
6,64 10 silty Shale, dark grey to black
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LITHOLOGY AND TOTAL ORGANIC

TABLE NO.: II

CARBON MEASUREMENTS WELL NO.: 30/6-5
Sample Depth TOC % Lithology
K 8327 2773~ 40 Sandstone to sandy Siltstone, light
2776 brown-grey, some micaceous, very
slightly to very calcareous,
occasionally glauconitic
0,56 50 Claystone, as above
10 silty Shale, dark grey to black
sm.am. Limestone, grey-brown, ?sideritic
K 8329 - 2779~ 1,32 80 Silt/Sandstone, as above
2782 15 Claystone, as above
5 Shale, as above
K 8331 2785~ 1,38 75 Sandstone to sandy Siltstone, light
2788 brown-grey, as above
0,47 20 Claystone, as above
5 Shale
K 8333 2791- 1,41 70 Silt/Sandstone, as above
2794 0,43 30 Claystone, as above
sm.am. Shale
K 8335 2797 - 65 Silt/Sandstone, as above
2800 0,36 30 Claystone, as above
5 Shale
K 8336 2800- 0,54 46 Claystone, as above
2803 46 Siltstone/Sandstone, as above,
’ to very calcareous Limestone
8 silty Shale, as above
K 8337 - 2803- 0,59 100 Claystone, grey to light grey and
2806 some 1ight green, some red-brown,
partly some calcareous
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LITHOLOGY AND TOTAL ORGANIC TABLE NO.: 11

CARBON MEASUREMENTS WELL No.: 30/6-5
Sample Depth TOC A Lithology
K 8338 2806~ 100 Cement
2809
K 8339 2809- 87 Cement, white
2812 8 silty Shale, dark grey
5 Sand/Siltstone, as above
K 8340 2812~ 100 Cement and Coal (additives)
2815
K 8341 2815- 93 Coal (additive) and Cement
2818 7 Sand/Siltstone
K 8343 2821~ 70 Cement
2824 1,83 30 Siltstone, clayey and sandy, grey
to brown-grey
K 8344 - 2824- 1,63 30 Clay/Siltstone, brown-grey
2827 70 Cement, 1ight grey/white
K 8345 2827 - 65 Cement
2830 1,65 30 clayey Siltstone, some micaceous,
grey (brownish)
5 Silt/Sandstone, light grey
K 8347 2833- 50 Cement and mud cake, white (greyish),
2836 some Coal (additive)
0,99 40 clayey Siltstone, as above, grey and
' brown-grey to Tight grey
10 Sandstone, white
K 8348 2839- 50 Sand, medium, some coarse/very coase,
2842 angular to subrounded
50 Cement
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LITHOLOGY AND TOTAL ORGANIC TABLE NO.: 11

CARBON MEASUREMENTS WELL NO.: 30/6-5
Sample Depth TOC 9 Lithology
K 8410 2842~ 32 Sand, as above
2845 1,79 8 Claystone, grey to light grey and
greenish
60 Cement, some Coal
K 8411 2845~ 70 Sand, medium-~coarse
2848 30 Cement ,
sm.am. Claystone, light greenish grey,
brown—grey, Silt/Claystone; white
Limestone
K 8412 2848~ 1,52 30 Claystone, (brownish) grey, grading
2851 to very silty, partly some micaceous,
coaly
30 Sand, as above
40 Cement, some steel
K 8413 2851- 95 Cement and additives
2854 1,46 5 Claystone, partly very silty,
micaceous, brown-grey, some Tight
(brownish) grey waxy, some fissile,
partly waxy
K 8414 2854 - 1,35 80 Claystone, brownish light grey/grey,
2857 waxy, Coal-strings/lamina
20 Cement, 1light grey (yellowish), some
Coal and steel
K 8415. 2857 - 0,71 30 Claystone, brownish 1ight grey,
2860 waxy
22,7 60 Claystone, brown-grey to dark grey/
black, partly waxy, with coalified
plants and Coal-stringers
10 Coal
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IKU

LITHOLOGY AND TOTAL ORGANIC TABLE NO.: 1I
CARBON MEASUREMENTS WELL NO.: 30/6-5
Sample Depth TOC 9 Lithology
K 8416 2860- 1,57 80 Claystone, brownish 1light grey/
2863 grey (beige) and some dark grey,
coaly, waxy
15 Coal and carbonaceous Claystone,
dark grey to black
5 Sand/Sandstone
K 8417 2863~ 3,71 45 Claystone, brown-grey to dark brown-
2866 grey, as above, waxy
0,51 40 Claystone, light grey (slightly
brownish) as above or beige
10 Sand
5 Coal
K 8418 2866- 1,12 80 Claystone, brownish 1ight grey
2869 (beige)/grey, waxy, Coal-strings
10 Coal
10 Sand
K 8419 . 2869- 2,16 95 Claystone, light grey (beige) to
2872 brown-grey (dark), occasionally
Coal-stringers, waxy
5 Coal
K 8421 2875~ 2,21 65 Claystone, as above
2878 25 Cement, white to light grey
10 Sand
K 8423 2881- 50 Cement, white
2884 2,59 50 Claystone, as above
sm.am. Coal
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LITHOLOGY AND TOTAL ORGANIC TABLE NO.: II

CARBON MEASUREMENTS WELL NO.: 30/6-5
Sample Depth TOC % Lithology
K 8425 . 2887 - 3,63 60 Claystone, as above
2890 40 Sand, medium to coarse, angular,
white
sm.am. Siltstone, micaceous, brown-grey
K 8426 2890- 2,15 20 Claystone, as above
2893 72 Sand, as above
8 Coal
K 8427 2893- 60 Sand, medium, some coarse
2896 4,50 40 Claystone, as above
sm.am. Coal
K 8428 2896- 10 Claystone, as above
2899 90 Sand, as above
K 8453 - 2899- 3,34 75 Claystone, 1ight grey/beige to
2902 grey-brown
15 Sand
10 Interlaminated Coal/Claystone, black
and brown
K 8429 2958- 100 Sand, medium to very coarse, white,
2964 angular, pyritic
K 8431 2970- 1,73 85 silty Claystone to Siltstone, partly
2976 micaceous, (brownish) grey/light
grey, laminated
15 Sand
sm.m. Coal (?additive)
K 8433 2982- 1,39 100 Sil1t/Clay-stone, slightly brownish
2988 grey, as above
sm.am. Sandstone, slightly glauconitic
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LITHOLOGY AND TOTAL ORGANIC TABLE NO.: II

CARBON MEASUREMENTS WELL NO.: 30/6-5
Sample Depth TOC 9% Lithology
K 8434. 2988~ 1,35 75 Silt/Clay-stone, as above -
2994
25 Sand and some Sandstone, medium, some
fine and coarse, white
K 8436 3000- 1,57 55 Clay/Silt-stone, as above, grey,
3006 laminated, with sandy Mica-lamina
45 Sand/Sandstone
sm.am. Limestone, white
K 8437 3006~ 1,63 50 Silt/Clay-stone, (brownish) grey
3012 50 Sandstone, fine to medium, calcareous,
white to light grey, interlaminated
with Silt/Clay-stone, Mica-lamina
sm.am. Limestone, brownish white
K 8438 3012- 1,20 50 Silt/Claystone, brownish grey
3018 50 Sandstone, white, some calcareous,
as above
sm.am. Limestone
K 8439 - 3018- 2,26 80 Silt/Clay-stone, as above, micaceous
3024 20 Sandstone, as above
K 8441 3030- 2,56 75 Silt/Clay-stone, as above
3036 25 Sandstone, as above, interlaminated
with Silt/Claystone
K 8443 | 3042- 2,45 50 Clay/Siltstone, as above, partly sandy
3048 50 Sandstone, as above
sm.am. Limestone, sandy
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IKU

LITHOLOGY AND TOTAL ORGANIC TABLE NO.: 11
CARBON MEASUREMENTS WELL NO.: 30/6-5
Sample Depth TOC % Lithology
K 8445 3054~ 1,86 80 Clay/Silt-stone, as above
3060 20 Sandstone, as above, partly micaceous
sm.am. Limestone
K 8447 3066- 1,19 60 Sand and some Sandstone, angular,
3072 medium to coarse, white
40 Clay/Siltstone, partly micaceous,
brownish grey/light grey
K 8449, 3078- 1,52 75 Claystone, grey (brownish), silty
3084 and micaceous
25 Sandstone, medium, calcite-cemented,
white
K 8451 3090- 85 Sandstone, as above
3096 1,91 15 Claystone, as above
K 8454 . 3102- 3,66 20 Siltstone (very micaceous) to
3108 Claystone, brown-grey, partly very
micaceous
80 Sandstone, fine to medium, calcite-
cemented, laminated
K 8456 3112- 85 Sandstone, as above, with silty
3118 micaceous brown-grey lamina
2,40 15 Siltstone to Claystone, as above
K 8458- 3124- 75 Sandstone, fine-very fine, white, -
3130 Tamina of Silt/Claystone
2,83 25 Silt/Claystone, brown-grey, as above
sm.am. Siderite/Dolomite, dark brown-grey,
hard
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LITHOLOGY AND TOTAL ORGANIC TABLE NO.: II

CARBON MEASUREMENTS WELL NO.: 30/6-5
Sample Depth TOC % Lithology
K 8460 3136- 70 Sandstone, as above
3142 1,55 30 Clay/Siltstone, brownish grey to
dark, micaceous
sm.am. Limestone, yellow-white, Ooliths
K 8462. 3148- 1,07 50 silty Claystone to Clay/Siltstone,
3154 grey to brownish grey and dark, some
micaceous
42 Sandstone, partly some calcareous
8 Limestone, ?sideritic, light yellow-
brown
sm.am. Coal; Ooliths
K 8464 3160- 55 Sand/Sandstone, very fine to medium
3166 1,35 45 Silt/Clay-stone, as above
sm.am. Siderite/Dolomite
K 8466 3172- 1,25 60 silty Claystone, grey to brown-grey
3178 and dark, scattered Mica flakes
40 Sandstone, as above
K 8468 3184- 1,93 40 silty Claystone, as above
3190 60 Sandstone, very fine to fine, some
calcareous, white
K 8469 3190- 1,23 25 silty Claystone to micaceous Clay/
3196 Siltstone
75  Sandstone, laminated with Silt/Clay-
stone
K 8471 3202- 80 Sandstone, as above, partly micaceous
3208 0,18 20 silty Claystone to Clay/Siltstone,
brownish grey/dark grey
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LITHOLOGY AND TOTAL ORGANIC TABLE NO.: II
CARBON MEASUREMENTS

WELL NO.: 30/6-5

Sample Depth TOC % Lithology
K 8472 - 3208~ 75 Sandstone, as above, some Sand,
3214 with very micaceous lamina, very
fine to medium
2,18 25 Claystone to Clay/Siltstone, brownish
grey/dark grey, partly micaceous,
laminated
K 8474 3220- 100 Sand, medium to coarse, white,
3226 slightly micaceous
2,92 sm.am., Claystone, silty as above
K 8476 3232- 85 Sand/Sandstone, medium to coarse,
3238 very coarse, white
1,11 15 Claystone to Siltstone, brownish
grey/light grey, occasionally
some Coal-stringers and some waxy,
partly some micaceous
sm.am. Coal, black shiny
K 8479 3244- 87 Sand/Sandstone, as above
3250 1,35 10 Claystone, grading to Silt/Clay-stone,
as above, partly waxy
3 Coal, black, shiny
K 8481 3256- 100 Sand, medium to coarse, some very
3262 coarse, white
K 8483 3268~ 1,39 15~ Claystone grading to Silt/Claystone,
3274 as above, (brownish) grey and some
light grey, partly waxy, occasionally
Coal-stringers
83 Sandstone, as above
2 Coal
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LITHOLOGY AND TOTAL ORGANIC TABLE NO.: II

CARBON MEASUREMENTS WELL NO.: 30/6-5
Sample Depth TOC % Lithology
K 8485 3280- 95 Sandstone, as above
3286 5 Claystone, grading to Clay/Silt-
stone, as above
sm.am. Coal
K 8487 3292- 90 Sand, medium to coarse, observed
3298 very coarse
2,56 10 Claystone, grading to Silt/Clay-
stone, as above
sm.am. Coal
K 8489 3304- 90 Sand
3310 5 Claystone, silty, brown-grey, waxy,
occasionally silty and micaceous
5 Coal
K 8491 3316~ 85 Sand, as above
3322 15 Claystone, red-brown and grey, some
greenish
sm.am. Coal
K 8493 3328- 75 Sand, medium to coarse
3334 1,12 15 Claystone, grey, sm.am. greenish
0,24 10 Claystone, red-brown
K 8495 3340- 65 Sand, as above
3346 1,69 30 Claystone, grey, greenish
5 Claystone, red-brown
obs. Ooliths
sm.am. Coal
K 8496 3346- 60 Sand/Sandstone, as above,
3352 0,98 25 Claystone, grey to green
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LITHOLOGY AND TOTAL ORGANIC TABLE NO.: II

CARBON MEASUREMENTS WELL NO.: 30/6-5
Sample Depth TOC % Lithology
K 8497 3352~ 80 Sand/Sandstone
3358 0,86 20 Claystone, grey to green, red-brown
(10%)

sm.am. Coal; white matter?; Ooliths,
slightly greenish grey, slightly

calcareous
K 8498 3358~ 85 Sand, as above
3364 8 Claystone, grey to green
8 Claystone, red-brown
K 8499 3364- 25 Sandstone/Sand, white, medium to
3370 coarse
1,16 75 Claystone, grey, red-brown, light

grey to green

K 8501 3376~ 75 Sand/Sandstone, white, as above
3382 0,95 18 Claystone, grey
6 Claystone, red-brown

sm.am. Coal; observed Limestone/Sandstone

K 8502 3382- 70 Sand/Sandstone, as above
3388 1,44 15 Claystone, grey, very silty, some
micaceous
10 Claystone, red-brown
3 Claystone, green
K 8503 - 3388~ 65 Sand/Sandstone, as above, some
3394 calcareous Sandstone
1,24 20 Claystone, grey
15 Claystone, red-brown

sm.am. Coal; Limestone, light grey and white

032/D/j1h/23




LITHOLOGY AND TOTAL ORGANIC TABLE NO.: II

CARBON MEASUREMENTS WELL NO.: 30/6-5
Sample Depth TOC 9 Lithology
K 8505 3400~ 30 Sand/Sandstone, fine-coarse
3406 1,05 35 Claystone, very silty, grey, some
greenish
20 Claystone, red-brown, silty
15 Cement
2 Limestone, white to red-brown

sm.am. Coal

K 8507 3412- 30 Sand/Sandstone, as above, some
3428 calcareous and micaceous

10 Claystone, grey, silty

50 Claystone, silty, red-brown
sm.am. Limestone, as above

10 Cement
K 8508 3418- 55 Claystone, red-brown, brown, very
3424 silty

10 Claystone, grey to green
35 Sand/Sandstone
sm.am. Limestone, white-pink

K 8509 3424- 85 Sand/Sandstone, medium-coarse
3430 10 Claystone, red-brown
sm.am. Claystone, grey, greenish
5 Coal, black concoidal

sm.am. Limestone

K 8511 3436- 50° Claystone, red-brown, silty
3442 10 Claystone, silty, grey
40 Sand/Sandstone, as above, some
calcareous

sm.am. Limestone, white
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LITHOLOGY AND TOTAL ORGANIC TABLE NO.: II

CARBON MEASUREMENTS WELL NO.: 30/6-5
Sample Depth TOC % Lithology
K 8513 3448- 70 Claystone, silty, red-brown
3454 23 Sand/Sandstone, as above
5 Claystone, silty, grey to light grey-
green
2 Limestone, white
K 8515 3460~ 70 Sand/Sandstone, medium to coarse
3466 22 Claystone, red-brown

Claystone, grey to green
Limestone, white

K 8517 3472- 80 Sand/Sandstone

3478 17 Claystone, red-brown
3 Claystone, grey

sm.am. Limestone; Coal

K 8519 3484 - 30 Sand/Sandstone, partly calcareous
3490 cement
60 Claystone, red-brown

10 Claystone, grey to green
sm.am. Limestone, white

K 8520 3490- 20 Sand/Sandstone
3496 70 Claystone, red-brown
10 Claystone, green to grey

sm.am. white matter; grey-white Limestone

K 8521 3496~ 60 Claystone, red-brown, some brown
3502 10 Claystone, grey to green, some
brownish

30 Sand/Sandstone
sm.am. Limestone, white; Coal
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LITHOLOGY AND TOTAL ORGANIC TABLE NO.: 1]

CARBON MEASUREMENTS WELL NO.: 30/6-5
Sample Depth TOC % Lithology
K 8523 3508- 65 Claystone, silty, red-brown
3514 25 Sand/Sandstone
10 Claystone, silty, grey to light grey
and green
5 Limestone; Coal
K 8524 3514- 35 Sand/Sandstone, white
3520 50 Claystone, red-brown
5 Claystone, light grey (brownish)
10 Claystone, green/greenish
3 Coal
K 8525 3520- 60 Claystone, red-brown
3526 30 Sand/Sandstone, some calcareous
Cement
10 Claystone, grey to green and brown-
grey
3 Coal and Limestone
K 8527 3532- 50 Sand/Sandstone, medium to coarse,
3538 white
35 Claystone, red-brown
10 Claystone, grey to green and brownish
5 white matter, calcareous
K 8529 3544- 65 Claystone, red-brown
3550 10 Claystone, grey to green and light
~ grey
20 white matter?
5 Coal
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] E=23202 ¢ 2701 a A s 12z H 255 H 42 H 433 I
I : : H : H 2 I
T k-85 2 2740 wR0 s s = ESTON T
I : : g : H 1
I K—8415 @ 28460 @ 274&5 @ In4 : 372 706 & 2OAZ T
T 2 s H z H : 1
I bF--2425 ¢ 28%0 1405 ¢ 457 N : 741 = oo T
T : H H H : I
1 bt—=24z2% ¢ 2024 @ BTa 470 270 &41 : 214% 1
T : H H : : : I
Tt —-=44% ¢ 2043 8 1120 ¢ R 257 ¢ S50 3 571 I
1 H : H : : : I
ToE=Ed55 ¢ 2130 i : 144 ¢ I =41 = 143 I



TARBLE: v

CONCENTRATION OF EOM AND CHROMATOGRAFHIC FRACTIONS

(ma/a TOC)

T e M S S s e it ke b S i L i Sk o o ¥ . S Ko beis Voot M vt e brv . s WS A T P T T T —_— o S T A A s ey oo o o T T T T I e e e e e e e e e

1 H H H H H H N I
I IKEU-No 2 DEFTH = EOM s Sat. :  Arao : HiZ : HO I
T H H H H H H I
1 H {m) ¢ z : : 2 I
I :::::::::::::::::::::::==::::====".:=2=========================== I
I : s : : H H I
I F-2222 ¢+ 2461 H AT A S 12,5 ¢ 164.7 ¢ b PR CICTCIES |
I H H : : H H I
I E=-22325 ¢ 2470 ¢ 4,3 2 17.4 : 15.7 N 1.2 1
I : : : H : : 1
I E-g229 ¢ 2482 3 1.0 ¢ 14,% ¢ 14,1 = =2%.0 @ 2.0 1
I H H H z H I
I E-ozz2z2 ¢ 2424 5,1 ¢ 10.5 @ 1hot & 27.1 ¢ 2.0 1
I H H H H : I
I E-2236 ¢ 2503 @ 71.4 = 10.%9 3 14,5 ¢ 275 8 44,0 1
1 : : H : : z I
I KE—geme @ 2517 & 7E.5 ¢ ig.2 g, 2 24.0 : 44. 46 1
1 g : H H : : I
I k35243 ¢ 2524 oE.7 s 4,1 3 d. T3 E Tobls & S1.1 1
I : s : H : : i
T F-0244a ¢ 253232 3 LR 1.0 2 =P 29,1 8 40,7 1
I : : : 2 H : I
I E—2251 ¢ 2545 : LS, 0 ¢ 14.7 ¢ 14,5 = Hl. 2 8 He.2 T
I H H H H H H I
I E-2257 ¢ 2546460 @ 70.0 3 12,0 @ 161 ¢ 4.2 ¢ 25,9 1
I : H z z 2 H I
I H=2270 ¢ 2405 7.0 ¢ 1&.7 3 16,5 ¢ 232 4.8 1
1 : H : H H : I
I E-2285 @ 24657 & 7.5 4 LN = 2.2 s 14.% @ 12.% 1
I H H H H H H I
I B—22%1 & 26468 3 40.5 @ Gooba 3 .2 R 4.2 ¢ 25.7 1
I H H H z : ] 1
T E-2097 8 24824 : 41.7 = 2.0 ¢ 1.5 = 20.5 ¢ 21.2 1
I H H H H H H I
I E-8202 1« 2701 : 41.1 = Y.l o 11.32 = 20.4 ¢ 20,46 1
I : s : H H : I
Y E-2315 3 2740 @ e, 2 1.1 ¢ P E 2l.0 @ 27.3 1
I : : 3 H z I
I E—-8415 @ 22640 3 21,1 ¢ PRI = S. 4 2 15.7 1
I : H 5 H : z I
I E-23425 =290 s T7.32 % 2i.2 8 13.5 ¢ 5.3 ¢ 4.0 ¥
1 : 3 : s : H I
1 F-842% ¢ 2024 3 1o, 4.7 18,0 ¢ 42,7 = 1432.2 1
I H H : H H H I
T R—8447% ¢ 2045 : CACY S 24,4 = 21.4 3 45,8 = 47.6 1
I : : I
T -mass 21300 45,0 18,3 ¢ 1i.% 10 T, 17.% 1

IKU
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TARLE: VI
COMPOSITION IN % OF THE MATERIAL EXTRACTED FROM THE ROCK

I : 0 Sat H Ara 4 HiZ H Sat f Non HCo HC I
I IEL-No ¢ DEFPTH = —— ——— H —— H ——— § —————— 5 I
I : H EOM ¢ EOM 2 EoM :  Ara : EoM f Nen HD I
I : (m) H H H H : H I
I H H H H H H s I
I E—2222 ¢ 24461 H 27.0 = 24.4 = Sl1.4 @ 1105 & 45,64 ¢ 105,32 1
I H H H H H : H I
I E-3225 2 2470 @ 27.1 & =24.4 = 31,5 @ 111.0 ¢ 45,5 = 106,21
1 : H H : H H : I
I E—-2z22% ¢ 24572 : 24.4 = PEAC T I 47,5 & 105.7 @ 82.3 3 0.5 I
I H H H H H z H I
I E-5233 ¢ 2494 14,2 8 25,5 ¢ 41.7 ¢ 3.5 8 aE.3 71.4 1
1 : H z H H H : I
T F-22346 8 2503 : 15,3 ¢ Z£3.1 3 2.4 6 AL, ¢ Hl. b6 8 A4 1
I : H H H H H I
I k2239 ¢ 2512 & 20,1 = =3.1 08 43,2 & ST Sh.7 & VA-TREI )
I H H : H H H H I
I F—=824z ¢ 2524 3 2P ¥ I I P 12.9 3 112.7 & =7.1 ¢ 14.%9 1
I H H s H H : 4 I
1 KE-28244 ¢ 252332 s 2.0 ¢ 11.7 ¢ 41.7 = 2hA.2 s SE.3 s 71.5 1
I H : H H H H H I
I K-82E1 ¢ 25458 = 24,5 21.4 ¢ 45,% 3 114,58 3 24,1 ¢ 4,7 1
I : H H H H : : I
I K-8257 & 2544 H eS.7 s 23,0 2 4.8 3 111.2 = 21.2 ¢ R |
I H H B H H 5 : I
I E—-2270 2 SOS 21.1 3 20,9 3 42.0 3 100,52 3 = I 72.6 01
I H H H H H H H I
I K-8228 ¢ 2459 @ 24,3 ¢ 29.4 52,7 & D2, 7 8 4b&,3 8 1142 1
I H H H H H H H I
I E-S2vl & Z4AAZ ] 14,3 ¢ 20,3 8 S s 8 S0, 8 2.4 8 a27.5 1
I H : H H : : : I
I k-g297 LhEA H 21.5 & 27 b 8 4.1 ¢ F7.% & 20,7 Pt 1
I 2 H H H H 3 : I
I K=—-33202 @ 2701 H SZ.2 8 27.5 42,2 4 20,7 4 50,2 s A R §
I H H H H 2 : 5 I
I F~831S 1 2740 = 17.0 = 17.0 = AhH.D 2 111.8 ¢ L4, 0 8 54,3 1
T H : H H H H z I
I b-2415 2 23840 3 12.1 = 12.4 25,5 ¢ EENS 74,5 ¢ 24,2 1
I : H : : : H : I
T lE=-8425 ¢ 28920 ¢ EELE s 17.5 ¢ 45,46 161.23 3 54,4 ¢ ST |
I : : : H : H : I
I F=24z% ¢ z20z24 @ 12,3 ¢ S . 7 I - 137.0 ¢ 77.0 & JIG AN B |
I : s ' : : : H I
T 23472 8 2045 : 2.2 ERC 4,1 1 114,32 = 50,9 4 EL-TRC I
1 : : : : : H 1
1 2 T4.8 : 153,03 2702 s 1309 1




TABLE VIT

TARULATION OF DATAS FROM THE GASCHROMATOGRAMS

I H ' 5 i I
I kEgzzz ¢ 2461 H 1.5 : . : . I
1 H H : 4 I
I Fazas e 2470 : 1.4 : 1.5 : -~y I
I H H s s 1
I DR S R T : 13 : 1.6 : .7 I
1 H H : H I
I | RS NEIC I B 2495 s 1.1 1.5 : . I
I s H H I
I R T 2S00 : 1.1 : 1.5 . .7 I
1 H s H I
I Ro2ne s TR 1.1 1.5 H o7 I
I : 4 : z 1
I FEZ43 s 2524 : 1.3 : 1.4 H W« i I
I H H 3 = I
I ES24a & ZEEE : 1.4 : 1.% : . 1
I 2 : H H 1
1 Eozml : 254 H 1.3 : 1.3 H . I
i H H H H I
I EE2s7 4 25bE H 1.2 H .0 H . I
I : H : 5 I
I 2270 s 2505 H 1.4 : 2.0 : 1.0 I
I H H H s I
I kozom s TN H 1.7 : 2.5 : i.1 I
I : z s : I
I DS I I LYY : 1.7 g 2. b H 1.2 I
1 H H H H I
I EEZ¥7 3 S : 1.6 : 2.4 : 1.0 I
I H H : ] I
I FER0; H =701 : 1.7 : 2.7 : 1.0 I
I : H H I
¥ EEzEs 2740 : 1.1 : 2.7 : 1.0 I
I s : H s I
T EE4ls s SEA0 H i.4 H oy : 1.3 I
i H z H H I
T Egdes s 89P0 : .7 : 2.4 : 1.1 I
1 H : H : 1
I bE4ze s S024 : o7 : 1.% H 1.0 I
1 : H H I
T Fad4c : Z043 H 7 H 2.0 H 1.0 I
i H : : H I
1 bagss s S1E0 H o : 3.1 H 1.5 I
1 H H : H I

IKL



VITRINITE REFLECTANCE

TABLE NO.: VIII

MEASUREMENTS WELL NO.  30/6.5
Sample Depth | Vitrinite reflectance Fluorescence in UV light Exinite content
K8182 2105 h0,45(2) Yellow Low
K8189 2210 0,32(2) 0,54(7) Yellowt+Yellow/Orange Low
K8196 2300~ 10,56(3) 0,77(2) Yellow+Yellow/Orange Low

2315
K8209 2418- 10,53(8) Yellow+Yellow/Orange Low

2422
K8223 2461- 10,49(11) YellowtLight Orange Moderate-rich

2464
K8227 2473- 10,36(12) Yellow+Yellow/Orange Moderate

2476
K8236 2503 0,43(3) Yellow Moderate
K8239 2512 0,44(6) Yellow Moderate-vich
K8246 2533 0,39(20) Yellow+Yellow/Orange Moderate
K8259 2572 0,47(21) Yellow/Orange-Light Moderate-rich
K8279 2632 0,52(21) Light Orange Low
K8287 2656 0,52(20) Light Orange Low-moderate
K8292 2671 0,49(21) Light Orange Low-moderate
K8301 2698 0,50(22) Yellow+Yellow/Orange Moderate
K8312 2731 0,50(20) Yellow-Mid Orange Moderate
K8321 2758 - 10,47(22) Yellow/Orange Trace
K8326 2773 0,45(21) Yellow Moderate-rich
K8333 2794 0,49(14) Light Orange Low-moderate
K8337 2806 0,71(1) Light Orange Low
K8415 2866 0,62(21) Mid Orange Low-moderate
K8419 2872 0,72(22) Light+hid Orange Low-moderate
K8425 2890 0,77(21) Mid Orange Moderate-rich
K8431 2976 0,56(18) 0,92(3) { Light Orange Moderate
K8441 3036 0,42(4) Light Orange Moderate
K8445 3060 0,59(16) Light Orange Low-moderate
K8462 3154 0,39(3) 0,65(17) | Light+Mid Orange Moderate
K8468 3190 0,64(21) Mid Orange Low-moderate
K8489 3310 0,65(21) Light-Mid Orange Moderate-rich
K8505 3406 0,76(22) Mid Orange Moderate
K8521 { 3502 0,69(20) 1,06(1) ] Mid Orange Low-moderate

032/H/jIn/1




TABLE NO.: IX

. 30/6-5
VISUAL KEROGEN ANALYSIS WELL NO.: 30/
. i jon- Thermal maturation
Sample Depth Composition of residue Particle | elvaamorahs i Remarks
K 8209 2418 He ,W,WR! ,P,S,Cut/Cy,Am F-M good 2-/2 Loose am aggregates and
mixed aggr. Pyrite, some fungi,
woody material, inertinite.
Some reworked Cretaceous cysts.
K 8222 2458-61 Cut,W,WR! ,He ,P,S/Am F-M-L variable 1+ 1+/2- Aggregates with spongeous
structure, denser than above.
Difficult to distinguish true
amorphous from sapropelised.
Tasmanitides.
K 8225 2467-70 Cut,W,WR! ,He,P,S/Am,Cy F-M-L variable 1+ 1+/2- As K 8222 but more pyrite. More
semifusinite.
ABBREVATIONS . i
Am amorphous Cy cysts, algae W  woody material F fme_
He herbaceous P polien grains c coal M medium
Cut cuticles s spores R! reworked L large

032/6/j1n/1




TABLE NO.: IX

. 30/6-5
VISUAL KEROGEN ANALYSIS WELL NO.: 30/
. i ion- Thermal maturation

Sample Depth Composition of residue Particle | e Tindex Remarks

K 82227 | 2473-76 Cut,W,WR! ,He,P,S/Am?Cy F-M-L | variable 1+ 1+/2- Aggregates very dense but light
coloured cuticles may be seen
along edges of particles.

K 8229 2479-82 Cut,W,WR! ,He ,P/Am F-M-L | variable 1+ 1+/2- As K 8227 above.

K 8233 2491-94 Cut,W,WR! ,He,P,S/Am F-M-L | poor-variable 1+ 1+/2- As K 8227 and 8229. Dense
aggregates of sapropelised
mostly cuticular nature.
Pyrite. Semifusinite and
fusinite/inertinite, vitr.
Fungi.

K 8236 2500-3 W,WR!,Cut,He,P/Am F-M-L | poor-variable 1+ 1+/2- As above but looser aggr.

ABBREVATIONS ) §

Am amorphous Cy cysts, algas ) W  woody material F ine_
He herbaceous P pollen grains Cc coal M  medium
Cut cuticles § spores R! reworked L large

032/G/j1h/2




VISUAL KEROGEN ANALYSIS

TABLE NO.: IX
WELL NO.: 30/6-5

i ion- Thermal maturation
Sample Depth Composition of residue P:g':h p:;sm;, m-?nd,x Remarks
K 8239 2509-12 Cut,W,He ,WR! ,P/Am,Cy F-M-L {poor-variable 2-/2 Increase in coalification from
general colour. Semifusinite,
less strongly sapropelised.
Tasmanitides.
K 8242 2518-21 W,He,Cut ,WR!,P/Am,Cy F-M-L |poor-variable 2-/2 As above.
K 8243 2521-24 Cut,W,He,WR! ,P/Am,Cy F-M-L {poor-variable 2- Very dense aggregates, pyrite.
K 8246 2530-33 Cut,W,He ,WR!,P/Am,Cy F-M-L [poor-variable 2-/2 Fusinite and semifusinite. Very
light coloured after ox.
K 8248 2536-39 Cut, He,W,WR!,P/Am,Cy F-M-L fpoor 2-/2 As above, Tasmanitides abundant.
ABBREVATIONS . .
Am amorphous Cy cysts, aigae W  woody material F fine
He herbaceous P polien grains Cc coal M  medium
Cut cuticles S sporas R!  reworked L large

032/G/j1h/3
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TABLE NO.: IX

. 30/6-5
VISUAL KEROGEN ANALYSIS WELL NO.: 30/
i ion- } rati
Sample Depth Composition of residue Particle p';{;‘n:"‘“”l Thermal maturation Remarks
K 8251 2545-48 Cut,He ,W,WR!,P/Am,Cy F-M-L | poor 1+ 1+/2- Very rich in pyrite. Light

coloured pollen and cuticles,
dense aggr. More vitrinite than
above.

K 8257 2563-66 Cut ,W,He ,WR! ,P/Am,Cy F-M~L { poor 1+ 1+/2- Aggr. dense and rich in pyrite.
Strong sapropelisation.

K 8263 2581-84 Cut,W,He ,WR! ,P/Am,Cy F-M-L | fair-poor 2-/2 Less strong aggregates more
disperse. Nannoceratopsis sp.
Fusinite/semifusinite/vitrinite

K 8270 2602-5 Cut,W,He ,WR! ,P/Am,Cy F-M-L § fair-poor 2 Semifusinite, vitrinite and
inertinite. Aggr. hinder ident.
of relative amounts.

Callialasp.
ABBREVATIONS , f
Am amorphous Cy cysts, algae . W  woody material F ine
He herbaceous P pollen grains C  coal M medium
Cut cuticles s spores R!  reworked L large

032/G/jth/4
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VISUAL KEROGEN ANALYSIS

TABLE NO.: IX
WELL NO.: 30/6-5

Sample Depth Composition of residue Pzggzle p::ﬁ'zrx‘a;:_:gs Thermianldg:turatlon Remarks

K 8279 2629-32 W,WR!,Cut,He,P,S/Am F-M-L |fair 2 Inertinite, fusinite and vitr.
increased. Disperse residue
fairly tough cuticles.

K 8283 2641-44 W,WR!,Cut,He,P,S/Am F-M fair 2 As above.

K 8288 2656-59 W,He ,WR!,Cut,P,S/Am,Cy F-M fair to good 2/2+ Well dispersed residue with
vitr. and inert. Increase in
colour partly due to ox.

K 8292 2668-71 W,WR! ,He,Cut,P,S/Am,Cy F-M fair to good 2 As above.

K 8297 2683-6 W,WR! ,He,P,S/Am,Cy F-M fair 2 As above, well dispersed.
Tasmanitides.

K 8302 2698-701 Cut,W,WR! ,He,P,S/Am,Cy F-M-L [fair 2 Aggregates, pyrite, Pareodinia.

ABBREVATIONS
Am amorphous
He herbaceous
Cut cuticles

032/G/j1h/5

Cy cysts, algae

P pollen grains

S spores

woody material
coal
reworked

F fine
M medium
L large
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VISUAL KEROGEN ANALYSIS

TABLE NO.: IX
WELL NO.: 30/6-5

Sample Depth Composition of residue P;f:iecle p::%ir:;:':gs Thermianldgn:turatlon Remarks

K 8305 2707-10 W,WR! ,He,Cut,P,S/Am,Cy F-M fair 2 Fungi. Well dispersed fusinite,
semifusinite, vitrinite,
inertinite.

K 8309 2719-22 Cut ,WR! ,W,He,P,S/Am F-M-L [fair 2 2/2+ Aggregates with abundant pyrite
framboids. Rich in fusinite and
inertinite. Sapropelized
cuticles.

K 8315 2737-40 Am/He ,W,Cut F-M good 2 Cretaceous cysts observed
together with Gonyaulacysta
spp.

ABBREVATIONS . :

Am amorphous Cy cysts, algae W woody material F fme‘
He herbaceous P pollen grains c coal M medium
Cut cuticles S spores R! reworked L large

032/G/j1h/6
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TABLE NO.: IX

VISUAL KEROGEN ANALYSIS WELL NO.:  30/6-5
. . rati
Sample Depth Composition of residue P:;':" W""’l Therm;ld‘n:m on Remarks
K 8321 2755-58 Cut,W,WR! ,He,P,S/Am,Cy F-M-L | poor to fair 2-/2 2 Well dispersed mainly

terrestrial material with some
very coarse cuticular and woody
(inertinite) fragments.

K 8324 2764-67 Am,Cy/Cut ,W,WR!,P,S F-M poor More true amorphous but rich in
inertinite and fusinite, small
vitrinite particles.

K 8326 2770-73 Cut,He,W,WR! ,P,S/Am F-M-L | poor to fair Aggregates as in the interval
2473-2602. Very strong saprope-
lTisation. Tentative estimates.

Tasmanitides.
K 8329 2779-82 Cut,W,He,P,WR!/Am,Cy F-M-L | poor to fair 2+/3- As K 8326. Increase in colour
‘ Nannoceratopsis gracilis.
ABBREVATIONS . §
Am amorphous Cy cysts, algae . W  woody material F fine
He herbaceous P polien grains C coal M medium
Cut cuticles s eDores R!  reworked L large

032/G/j1h/7
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TABLE NO.: IX

VISUAL KEROGEN ANALYSIS WELL NO.:  30/6-5
Sample Depth Composition of residue a:;?“’ p:gz::::g:; Thonw;hg:mutﬂon Remarks
K 8333 2791-94 Am,Cy/Cut ,He ,W,WR! ,P,S F-M-L | good to fair 2+/3- Apparently more true amorphous

material but dense aggregates.
N.gracilis and cysts of Late to
Middle Jurassic nature.

K 8344 2824-27 Am,Cy/Cut ,W,He ,WR!,P,S F-M-L | poor 2+ Strongly sapropelised cuticles,
cuticles are difficult to
distinguish from true amorphous
material. Fusinite and
inertinite. Callialasporites.

K 8415 2857-60 W,WR! ,Cut,He,S,P/Am F-M-L | fair to good 2/2+ Tough cuticular fragments,
inertinite, fusinite and
vitrinite.

ABBREVATIONS . .

Am amorphous Cy cysts, sigae W  woody material F fine
He herbaceous P polien grains C  coal M  medium
Cut cuticles S spores R! reworked L large

032/G/j1h/8
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TABLE NO.: IX

VISUAL KEROGEN ANALYSIS WELL NO..  30/6-5
Sampile Depth Composition of residue P;!:Lcle pzfsfg:;:;zs Thermia:‘ld?:turatlon Remarks
K 8425 2887-90 Am?/Cut ,W,WR! ,He,S,P F-M-L | fair to good 2+ True amorphous material seems
dominant. Finely disintegrated
material.
K 8453 2899-902 Am,Cy/W,He ,WR! ,Cut,S,P F-M fair to good 2+ Aggregates, inertinite and
fusinite/semifusinite as above.
Nannoceratopsis gracilis,
Corollina meyeriana.
K 8431 2970-76 Am,Cy/Cut,W,WR! ,He,P,S F-M fair to poor 2+ Strongly sapropelised material.
Abundant Chasmatosporites and
Nannoceratopsis.
K 8434 2988-94 Cut ,W,H,WR! ,P,S/Am F-M-L | fair to good 2+ As above.
ABBREVATIONS . :
Am amorphous Cy cysts, algae W woody material F fme.
He herbaceous P pollen grains Cc coal M medium
Cut cuticles S spores R!  reworked L large

032/G/31h/9
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TABLE NO.: IX

VISUAL KEROGEN ANALYSIS WELL NO.: 30/6-5
Sample Depth Composition of residue Pz;;:::le ;{ﬁgﬁ;’ggs Therm?nld?:turatlon Remarks
K 8458 3124-30 Cut,W,He,WR! ,P,S/Am,Cy F-M-L |fair to good 2+/3- Disperse material with
occasional coarse fragments.
Botryococcus.
K 8462 3148-54 Cut,W,WR! ,He ,P,S/Am,Cy F-M-L [fair 2+/3- As above. Rich in woody material
all categories.
K 8468 3184-90 Cut,W,He ,WR!,P,S/Am F-M-L ]good to fair 2+/3~ Well dispersed material with
large cuticular fragments.
K 8469 3190-96 He ,W,WR!,P,S/Am F-M fair to poor 3- Much poorer residue.
K 8472 3208-14 He ,W,WR!,P,S/Am F-M-L |fair to good 2+/3-
ABBREVATIONS : i
Am amorphous Cy cysts, algae W  woody material F fine
He herbaceous P polien grains C coal M medium
Cut cuticles s spores R!  reworked L large

032/G/j1h/11




ROCE

TARLE

EVAL FPYROLYSES

i

e N T

S e et et e et e e e et ] et e bt e Ml fa beod e b e B bef bl bk b fad el i el i Ged faf e foef ed fed S fomf T fed fd fmf e i i bd b fomi [

IEL
N

-

Lt
b2
Lt
i

o ad
Pxx]
o]
LEX]

.,..
o0
e
X

£

]
b
EY
b

DEFTH

2482
Shale
T4EE

Zhale

3 2Av4

Zhale

e 2505

Shale
2ER0A
“hale
2512

Shale

} R} =]

Lo

Shale

Kaxdsn 252

K]
]
£
o~

..,.
)

ot
i=N
&

FERTE

Ve

f—
LR
-, .l
=5t
g

e

D

¢

2]
.,

.
i
b
LA

it

Shales
T

PN

Zhale

2542
Shale
2540

Shale
2hb4
Shale
Y]

Shale

3 2614

Shale
2814
Clst

N
o~
!

[
DI}
i

Shale
PITCYC
Cist
ZATE
Shale
TR

H =1
CR ¥
a

(= o
-1 =2 T am
| i

[
o S 1}
|

Ln

~

"
.
'

w
uw :1 L 13
|
x
>
o

or
Jou
1

-
i
n

'

or
hoe IS 1)
i
LSO I I O RT B A I T T

.
s e oae
-~ m

[ K4

el [y

[}
o ose e oaw

[n'l
on
N

5

L]
"~

[
s
i
"

- n
] ~J
K} O~

- 8 |
g
—
D)

[
-
Bk
[n]

[}
T

[
S R S T B O S I A OO IR I A

L]

v o m
-
hrd

(A

e
LTI
gk

L 3
-
: 1015
‘j ‘.. 9 .T.
: 1.,.30
db av
: 1,14

gCE R e
atincu R
e,
S P

=
r oot

e
8 et

] 4 (:)

.57

10.20

bx]

o
M

Foh]
)

Lh
[l
Ny

[ e T
D

s
o

o
N
N

HYDR.

OXYGEN

INDEX INDEX

+
%
bt

[Ax)
Ln

%)

DXy
L]
~

|
[y
e

O

™
R
~

R
0l
n

]
o
o

n
[y
Lt

iy
Pl
Ln

5
o
ol

L

o

17

OIL OF
GAS
CONTENT

29, a

Ch IS

20, vE

FROD.
INDEX

07

TEMF. I
masx I
I
I
I

ot

l“'1|-|I—!H“IHHHHHHHHHHHHHMHHHHHHHHHHHHHHHHHHHHHHHMHHHHHHHHH



TABLE X

ROCE EVAL FPYROLYZES

I : HYDR. OXYGEN OIL OF PROD. TEMP.I
I LS | 2 w3 T INDEX INDEX GAS INDEX max I
T No. : CONTENT =1 I
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MATURATION

rganic Geochemistry Department

Well no: So/5-5
Company: s7970/L-

VISUAL KEROGEN

COLORATION AND COMPOSITION OF ORGANIC RESIDUE
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C15 *HYDROCARBONS

Presentation of Analytical Data
Well no: 3os-5

Company: S7aToiL

ganic Geochemistry Department
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ganic Geochemistry Department

~C15" SATURATED HYDROCARBONS
Presentation of Analytical Data

Well no: 30/6-5
Company: S7a70/L
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ganic Geochemistry Department

INTERPRETATION DIAGRAM|

Wsll no: 50/6-5
Company: 57270/

EMO: Exstactable Organic Matter

SUMMARY OF SOURCE POTENTIAL
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| | C1 — C7 HYDROCARBONS

| Organic Geochemistry Department Presentation of Analytical Data

Well no: 30/6-5
Company: sTAToIL
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TOTAL ORGANIC CARBON (TOC)
Presentation of Analytical Data

Organic Geochemistry Department

. ' Well no: 3o0/6-5
Company: STATOIL
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Organic Geochemistry Department,

ROCK-EVAL PYROLYSIS

. Hydrogen index
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