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SUMMARY

The whole analysed sequence of the well down to approximately 2800 m is
immature increasing to moderate mature in the interval from 2800 - 3100 m.
It should be noted that interpretation based mainly on screening analyses
and a few follow-up analyses is only tentative. The analysed sequence was

divided into zones:-
Zone A, 1040 - 1500 m: Was not analysed for source rock potential.

Zone B, 1500 ~ 1680 m: This was found to have a good potential as a

source rock for oil and gas.

Zone C, 1680 ~ 2010 m: The claystones are found to have a fair potential

as a source rock for gas.

Zone D, 2010 - 2310 m: This sequence can be divided into various sub-
zones including some dark grey/black claystones found in relatively high
proportions in the intervals from 2030 - 2055 m, and 2130 - 2175 m which

have a rich potential as a source rock for oil and gas.

Interpretation based on the few analyses performed below 2300 m is diffi-
cult. The coal/coaly claystones interval below 2300 m has a rich potential

as a source rock 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 sives 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 crus-
hed in water using an airtight ball mill, and one ml. of the headspace ana-

lysed chromatographically. The results are shown in Table 1lb.

Total Organic Carbon (TOC).

Picked cuttings of the various lithologies in each sample were crushed in a
centrifugal mill. Aliquots of the samples were then weighed into Leco cruci-
bles and treated with hot 2N HC1 to remove carbonate and washed twice
with distilled water to remove traces of HC1l. The crucibles were then placed
in a vacuum oven at 50°C and evacuated to 20 mm Hg for 12 hrs. The samp-
les were then analysed on a Leco E C 12 carbon analyser, to determine the

total organic carbon (TOC).

Extractable Organic Matter (EOM)

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 filings were used to remove any free sulphur from the

samples.

After extraction, the solvent was removed on a Buchi Rotavapor and trans-

ferred to a 50 ml flask. The rest of the solvent was then removed and the

amount of extractable organic matter (EOM) determined.

018/0/1/mk
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Chromatographic Separation.

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

Gas chromatographic analyses.

The saturated fraction was 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 injection was performed in the split mode (1:20).

Processing of Samples and Evaluation 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 meshes).

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

X-slides contain oxidized residues, (oxidizing may be required due to sapro-
pel which embeds palynomorphs, or to high coalification preventing the

identification of the various groups).

T and/or O slides are necessary to evaluate kerogen composition/palyno-

facies 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 evaluations of kerogen have been undertaken from residues

mounted in glycerine jelly, and studied by Leitz Dialux in normal light

018/0/2/mk
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(halogene) using x10 and x63 objectives. By x63 magnification it is pos-
sible to distinguish single particles of diameters about 2 and, if wanted, to

make a more refined classification of the screened residues (particles >15u).

The colour evaluation is based on colour tones of spores and pollen (pre-
ferably) with support from other types of kerogen (woody material, cutic-
les and sapropel). These colours are dependant upon the maturity, but
also are under influence of the paleo-environment (lithology of the rock,
oxidation and decay processes). The colours and the estimated colour in-
dex of an individual sample may therefore deviate from those of the neigh-
bouring samples. The techniques in visual kerogen studies are adopted

from (Staplin 1969 and Burgess 1974).

In interpretation of the maturity from the estimated colour indices we
follow a general scheme that is calibrated against vitrinite reflectance

values (RO) .

Ro 0. 45 0.6 0.9 1.0 1.3

colour 2- 2 2+ 3- 3

3+

index

Maturity Moderate Mature (oil 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.

018/0/3/mk
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RESULTS AND DISCUSSION

Based on the light hydrocarbon results the analysed sequence of the well

is divided into eight zones:

A: 1040 - 1500 m
B: 1500 - 1680 m
C: 1680 - 2010 m
D: 2010 - 2310 m
E: 2310 - 2490 m
F: 2490 - 3015 m
G: 3015 - 3285 m
H: 3285 - 3717 m

Zone A; 1040 - 1500 m: The abundance of C1 - C4 hydrocarbons is good
while the amount of of C5+ hydrocarbons is mostly too low to be detected.
Of the C1 - C4 hydrocarbons, methane is the most abundant, and the wet-
ness of the gas is very low. This would indicate a mainly biogenic organic

origin for this gas.

Zone B; 1500 - 1680 m: The abundance of C1 - C4

ly in this zone which consists mostly of claystones. The C5+ hydrocarbons

hydrocarbons falls sharp-

are, however, present in measurable concentrations in this zone and the

wetness of the gas is markedly higher than in zone A.

Zone C; 1680 - 2010 m: This zone which consists of claystones and tuffs
has a markedly higher abundance of C1 - C4 hydrocarbons than zone B,
while the wetness is much lower. The abundance of C5+ hydrocarbons is

also lower indicating mainly biogenic gas in this zone.

Zone D; 2010 - 2310 m: The abundance of C1 - C4 hydrocarbons is very
erratic in this zone while the abundance of C5+ hydrocarbons is constant
at approximately 900 ul/kg of rock. The wetness of the gas is markedly
higher than in the zone above while the iC4/nC4 is much lower than in
zone C. This would indicate a larger input of petrogenic gas than in

zone C.

Zone E; 2310 - 2490 m: The abundance of C1 - C4 hydrocarbons drops

compared to the zone above while the C5+ hydrocarbon contents are very

018/F/6/mk
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erratic. This zone consists of a large proportion of sand and the very low

abundance of hydrocarbons indicate this zone does not contain migrated

hydrocarbons.

Zone F; 2490 - 3015 m: The abundance of Cl - C4 hydrocarbons is good
over this zone while the CS+ hydrocarbon abundances are fair to poor in
the 2800 -2900 m interval. The wetness of the gas is erratic throughout
the zone while the iC4/nC4 ratio is high throughout the zone, indicating

immaturity.

Zone G; 3015 - 3288 m: The abundance of C1 - C4 hydrocarbons is mar-
kedly lower in this zone than in the zone above while the abundance of
C5+ hydrocarbons is similar to zone F. The wetness of the gas is very
erratic throughout the zone while the iC4/nC4 ratio decreases noticeably

compared to zone F. This could indicate a higher maiurity in this zone.

Zone H; 3285 - 3717 m: The abundance of C1 - C4 hydrocarbons is only
slightly lower than in zone G, but it is distinguishable from zone G be-
cause of a large decrease in the abundance of C5+ hydrocarbons and the
wetness of the gas. The abundance of C4 hydrocarbons is very low so that

the iC4/nC4 ratio was not calculated.
Total Organic Carbon (TOC)

Zone A: No samples from this zone were analysed for organic carbon. This

part of the zone consists mostly of sands and gravels with some claystone

at the base of this zone.

Zone B: The lithology of this zone is similar to the lowermost part of the
zone above. The abundance of organic carbon varies from 1 - 4,6% with

values above 2% restricted to that part of the zone above 1560 m.

Zone C: The main lithology of this zone is found to be of light grey, green-
ish-grey and green claystones with some medium grey claystone or tuff in
some samples. The main claystone lithologies are found to have a low abun-
dance of organic carbon, decreasing with increasing depth. The lowermost
samples are found to be mainly grey claystone with organic éarbon values

of approximately 1%.

018/F/7/mk
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Zone D: The upper part of this zone is found to have a lithology similar to
the lower part of zone C, with similar organic carbon values. From app-
roximately 2030 m a dark grey-black claystone is encountered. This is found
to have a rich abundance of organic carbon, approximately 10%. This dark
claystone is found in relatively large proportions down to approximately

2110 m.

Based on this information some of this could of course be cavings. Infor-
mation from Saga Petroleum give the "Hot shale" interval as 2030 - 2055 m
and this can, on the basis of total organic carbon be separated out as a

separate zone DZ'

From 2130 m down to 2175 m again a dark grey, black claystone is encoun-
tered. This claystone is, however, carbonaceous, and also has a very high
organic carbon value, which could on this basis be separated out as another
zone. The lower part of this zone, 2200-2310 m is found to consist mainly
of claystone, with a good abundance of organic carbon. This is separated
out as a zone of special interest by Saga Petroleum. On the basis of this
extra information together with the organic carbon values zone D can be

divided into the following subzones:

Zone D.: 2010

1 - 2030 m
Zone Dz: 2030 - 2055 m
Zone D3: 2055 - 2130 m
Zone D4: 2130 - 2175 m
Zone D5: 2175 - 2250 m
Zone D6: 2250 - 2310 m

Zone E: This zone consists mainly of sandstones and organic carbon values

were not measured.

Zone F: This zone consists mainly of dark grey to dark brown claystones
with coal laminae. Saga Petroleum requested organic carbon on a few samp-
les from this zone. These are found to have large variations in the results,
probably due to various amounts of coaly stringers in the claystone cuttings.
The claystone in the lowermost part of the zone was analysed and the organic

carbon values are found to vary from 1-5%.

Zone G: Again a zone with a mixture of sandstones and claystones. The clay-
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stones change from mostly grey to brown and this change is seen in the

organic carbon values as a large drop from approximately 2% down to 0.1%.

Zone H: Mainly reddish brown claystones with very poor abundance of or-

ganic carbon.
Extraction and Chromatographic Analyses.

Saga Petroleum requested three samples, all from zone D, for extraction.
The two samples with black claystone, 2025 and 2040 m both have a rich
abundance of extractable hydrocarbons, which is, however, very low when
it is normalized to organic carbon. This is probably due to the low matu-
rity of these samples. The gas chromatograms of the saturated hydrocar-
bon fraction of the two samples show some similarities but also some differ-
ences., The two chromatograms both show a typical bimodal distribution
with a maximum for phytane and nC29. The first suggests strong reducing
environment of deposition while the latter shows an input from terrestrial
material. The amount of geochemical fossils (steranes and triterpanes) is
large in both samples. Due to the very low maturity of the samples the
proportion of geochemical fossils is high, but will diminish considerably

with increasing maturity.

The third sample requested for extraction was from 2280 - 95 m. The
sample is found to have a good abundance of extractable hydrocarbons.
The gas chromatogram of the saturated hydrocarbon fraction shows a bi-
modal n-alkane distribution with maxima at nC18 and nC27 indicating an

input from both marine and terrestrial kerogen. The CPI value is far lower

for this sample than in the two samples higher up in the well. A change

like this over approximately 200 m is not entirely due to a change in matu-

rity but in part to a change in the kerogen composition.

Examination in Reflected Light
All the examination in reflected light was done by Saga Petroleum person-
nel, and a table of vitrinite reflectance was supplied to IKU. No informa-
tion was given with the table.

Examination in Transmitted Light

Saga Petroleum requested eight samples analysed in transmitted light.

018/F/9/mk



- IKU

Judged by the very small organic residues they have all been derived from

lithologies poor in acid insoluble organic matter.

The uppermost samples, at 1875-90 m, is clearly immature. Five samples

cover the interval 1935 - 2045 m. All these residues had been derived from
lithologies also containing some limestone or carbonate cement. We therefore
suspect that the colour indices 2- or 2-/2 are too high as maturation para-

meters, and evaluate the interval as immature to moderate mature.

The lowest samples, 2250 m and 2280 m, represent an Early Jurassic inter-
val which has been evaluated as moderate mature or immature to moderate
mature. The pollen grains observed were more or less of the same colour

tones or even lighter than those from the layers above.

Sample 1875 - 90 m (K 6655)

The residue also included inorganic aggregates which disturbed observation
and classification of the amorphous material present. Terrestrial material,
mostly of cuticular origin dominates. Pyrite framboids and fungi were obser-

ved. Colour index: 1+.

Sample 1935 - 50 m (K 6659)
The residue consists mainly of amorphous material observed as aggregates
and embedding cysts, fungal hyphae and large amounts of pyrite. Colour

index: 2-.

Sample 1980 - 95 m (K 6662)
The residue is dominated by terrestrial material mostly of a woody nature.
The amorphous material tends to form aggregates embedding the other par-

ticles including well preserved cysts. Colour index: 2-.

Sample 2010 - 25 m (K 6664)

The residue consists of a dominant part of amorphous material recorded as
aggregates and embedding cysts, woody mai“;erial»,w”il";dé‘ferminate small her-
baceous particles, reworked woody/coaly material and pollen. Colour index:

2--
Samples 2030 m and 2045 m

The residues consist of a major terrestrial element which is strongly sapro-

pelized, especially in the sample from 2030 m. The presence of amorphous

018/F/10/mk
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aggregates embedding other particles suggest material derived from a carbo-

nate lithology. Colour index: 2- or 2-/2.

Samples 2250 - 65 m (K 6680) and 2280 - 95 m (K 6682)

The residues apparently consist of equal amounts of amorphous and terrest-
rial material. The terrestrial remains which seem sapropelized, include cutic-
les and pollen grains as well as woody material. The sparse residues also

contain reworked woody/coaly material. Colour index: 2- or 1+/2-.
Rock-Eval Pyrolyses

A total of eighty-three samples were analysed on a Rock-Eval pyrolyser.
Most of the samples are from the depth interval 1500 - 2000 m with a few
samples from the interval 2500 - 3100 m. None of the samples from below
3100 m were pyrolysed. The Tmax values indicate that most of the samples
to be immature increasing to moderate mature at approximately 3000 m. The
52
reading of the T .
max

peak is, however, rather broad and it is difficult to get an accurate

The whole analysed part of zone A together with the upper part of zone B
has a moderate hydrogen index and high oxygen index indicating samples
of kerogen type III, possibly of kerogen type II and III, of low maturity.
The very low production index, indicate that the samples, contain a low
proportion of free hydrocarbons. The petroleum index is poor to fair for

all the samples.

From approximately 1635 m the picture changes completely and the samples
are found to have a far lower hydrogen index and a very high oxygen
index. The latter is probably caused by decomposition of carbonate and
thereby producing COZ' The very low hydrogen index does, however, show
that all the samples contain kerogen type III. The petroleum index for all
of these samples is poor. The production index is high for some of the
samples indicating that a large proportion of the hydrocarbons found during
the pyrolyses experiments are present as free hydrocarbons. These results
are found for all the light grey or green-grey claystones down to approxi-
mately 2310 m. The sequence 2030 - 2300 m contains varying amounts of
dark grey or black claystone. These samples all have a high hydrogen
index and a low oxygen index indicating kerogen type II. All the samples

have a high petroleum index while the production index is very low indica-
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ting that the samples contain very small amounts of free hydrocarbons.
The Tmax is far lower for this lithology than for other lithologies at the
same level. This could be due to a combination of the differences in kero-
gen compositions found in the samples, and that for kerogen type III
where the S, peak is normally broad and the Tmax values will therefore be

2
less accurate and generally too high.

Conclusion

A conclusion based mainly on screening analyses and a few follow-up ana-
lyses will be very uncertain. In our evaluation the richness of the source
rock is mainly based on the total organic carbon analyses while the typing
of the kerogen is based on the Rock-Eval data. The maturity is based on
the Tmax values from the Rock-Eval pyrolyses and the supplied vitrinite

reflectance data.

The whole analysed sequence down to approximately 2800 m is immature in-
creasing to moderate mature in the interval 2800 - 3100 m. The sequence

below 3100 m was not analysed.

Zone A: 1040 - 1500 m, was not analysed for source rock potential, only

light hydrocarbons.

Zone B: 1500 - 1680 m: The zone is found to have a good potential as a

source rock for gas and oil. The richness decreases with increasing depth.

Zone C: 1680 - 2010 m: The abundance of organic carbon in this zone is
markedly lower than in zone B and the claystone in the zone is found to

have a fair potential as a source rock for gas.

Zone D: 2010 - 2310 m: This section should be divided into various zones.
The light grey claystones found throughout the whole of zone D have a

fair potential as a source rock for gas while the dark grey/black claystone
found in relatively high proportions especially in the intervals 2030 - 2055 m
and 2130 - 2175 m have a rich potential as source rocks for oil and gas.
The claystone sequence from 2200 - 2310 m has a good potential as a source

rock for gas.

018/F/12/mk
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Very few analyses were performed on the samples below 3300 m and inter-
pretation is therefore difficult. The coal/coaly claystone interval below

2300 m has a rich potential as a source rock for gas.

018/F/13/mk
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TARLE I a.

CONCENTRATION (ul Gas / ke Rock) OF C1 - ©7 HYDROCARBONE IN HEALDSFACE.
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INUVU

TABLE 1 a.
CONCENTRATION (ul Gas / ke Rack) OF £1 — C7 HYDROCAREBONS IN HEADSPACE.
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IKU

TAELE I b.

CONCENTRATION (ul Gas / ke Rock) OF ©1 — 7 HYDROCARBONS IN CUTTINGS.
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IKU

TAELE I b.
CONCENTRATION (ul Gas / ks Rock) OF C£1 — 7 HYDROCARBONSG IN CUTTINGS.
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TABLE 1 b.
CONCENTRATION (wl Gas / ke Rock) OF €1 — €7 HYDROCZARBONZS IN CUTTINGS.
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INU

TAEBLE I b.

CONCENTRATION (ul Gas / ke Rock) OF €1 — 7 HYDROCARBONS IN CUTTINGS.
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CONCENTRATION (ul

TAELE

S3as / ke Rock)

OF

I b.

1

— 27 HYDROCARBONE

INU

IN CUTTINGE.

IEU LDEFTH 1
No. (m)

K&714 27600 191322
K&6715 2775 2605
K&7146 2790 231024
E&717 2205 70122

F&718 2320 446520

L

EA71%9 2535 2420
E&720 JR50 £24
K&721 2265 1£47

F&722 2520 Y=2

XAl

&7 25

1742 1298 743
7307 42246 1297
7541 2407 &H17

270 240 &2

AR 2721 1072

27= =47 =7

AZTZ 4315 2238
S0Zy ZT7ES 1459
41 Tt 27z

By 11z by

A3 5298 451
—_ DES 270
ol | 3LOY S35

1635 33927 14204 3

14535 179462 2051

2487 2070 1474

1724 4374 4OET7 =25, B

1451 1725 1205 =

174z 1447 1104

EO8 RS 220
25 41 chis
1755 345 132

e 432 Y

;30,10 2,32

65,00 1.74

12.4%2 2,37
14.50 -

82,27 4,32

S0.37  2.51

&E.72 2,00

P bt b e e b et Rt bt et bl b b bt d b b b b bt bt el bt bt b et bt bl bt bed ed bt e bed el bed b bt feef bed beed b B b e e fed P e g

|
li



CONCENTRATION

TEL DEFTH C1

N, (m)

KA7S7 3405

F&752 24320

i

TABLE

/ ke Roclk) OF

51 -
a2 ££3

137 g

!
]

oL A _—

U
I

03
£

C7  HYDROCARBONG

122 3

51 —
-7'5 -

1INV

IN CUTTINGS.

ey

P e —
LR ==
Lo} —
Siin —



INU

TABLE T b.

CONCENTRATION (ul Gas / ks Rock) OF C1 - C7 HYDROCAREBONZ IN CUTTINGS.
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TARLE I <.

CONCENTRATION (ul Gas / ke Reock) OF C1 - ©7 HYDROCARBONS  ( Ia + Ib ).
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IKU

CONCENTRATION (ul Gas / ka Rock) OF 21 - ©7 HYDROCARBONES ¢ Ia + Ik ).

TABLE I c.
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TABLE I «.
CONCENTRATION C(ul Gas /7 ka Rock) OF 1 - 7 HYDROCAREONS ( Ia + Ib ).

1
IKL DEFTH o1 cz o3 iz4 nC4 CS+ C1-C4 C2~-C4 NESS —— 1
No. (m) (%) nC4 I
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IKU

CONCENTRATION (ul Gas / ke Rock) OF C1 - ©7 HYDROCARBONS ¢ Ia + Ik ).

TABLE I c.
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TABLE I «=.

CONCENTRATION (ul Gas / ke Rock) OF C1 — 27 HYDROCARBONS  ( Ia + Ib ).
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TABLE I «.
CONCENTRATION (ul Gas / ke Rock) OF  C1 — £7 HYDROCARBONES  ( Ia + Ib ).

[ S SLUM WET— iC4 I
[ TEL LEFTH 1 oz (I 14 n-4 L5+ C1-C4 C2-C4 NESS ——— 1
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CONCENTRATION (w1l Gas / ke Rock) OF 01 - 7 HYDROCARBONZS  ( Ia + Ib ).
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TABLE NO.:

WELL NO.:6507/12-1

Sample Depth TOC Lithology

K 6614 1030 1005 Sand/Gravel, containing diffe-
rent types of metamorphic rock
fragments together with sand
dominated by quartz, but also
containing feldspar, amphibole,
mica and shell fragments

K 6615 1060 100% Sand/Gravel, as above

K 6616 1090 1008 Sand/Gravel, as above,also
containing coal fragments

K 6617 1120 100% Sand/Gravel, as above

K 6618 1150 100% Sand/Gravel, as above

K 6619 1180 100% Sand/Gravel, as above

K 6620 1210 1003 Sand/Gravel, in roughly equal
amounts, as above

K 6621 1240 100% Sand/Gravel, as above

K 6622 1270 100% Sand/Gravel, as above

K 6623 1300 100% Sand/Gravel, as above
Gravel size < 12 mm

K 6624 1330 100% Sand/Gravel, as above

K 6625 1360 1008 Sand/Gravel, as above

K 6626 1390 100% Sand/Gravel, as above

e




TABLE NO.:

WELL NO.: 6507/12-1

Sample Depth TOC Lithology

K 6627 1420 80% Sand/Gravel, as above

Glauconite observed

15% Claystone, light brownish
and greenish grey
Occasionally somewhat silty

K 6628 1450 80%  Siltstone/Silty claystone,
brownish grey, micaceous

20% Sand/Gravel, as above

K 6629 1480 100% Claystone, brownish grey.
Sample contains 5% cement

K 6630 1500-15 4,61 90% Claystone, brown to brownish
grey, silty

103 Gravel/sand, probably caved
30% of total sample consists
of cement.

K 6631 1515-30 2.40 1003 Claystone, brownish grey, brown
Cement makes up 10-20% of total
sample

K 6632 1530~-45 2.67 1008 Claystone, as above

K 6633 1545-60 2.46 100% Claystone, silty, brownish grey
Volcanic material present?

K 6634 1560-75 1.81 100% Claystone, light brownish grey,
silty, micaceous, glauconitic

K 6635 1575-90 1.53 100% Claystone, as above

K 6636 1590-1605 1.77 100% Claystone, light brownish grey,
silty

014/1/ Z/nr{k




TABLE NO.:

WELL NO.:6507/12-1

Sample Depth TOC ‘ . Lithology

K 6637 1605-20 1.66 1004 Claystone, light brownish grey

K 6638 1620-35 1.43 100% Claystone, light brownish grey

K 6639 1635-50 1.09 100% Claystone, light brownish grey,
calcareous

K 6640 1650-65 1.43 100 Claystone, light brownish grey,
mottled

K 6641 1665-80 1.31 100% Claystone, light brownish grey,

light grey, light greenish grey

K 6642 1680-1694 1.13 90% Claystone, light brownish grey,
grey
108 Claystone, dark brownish grey,

non-calcareous

K 6643 1695-171¢ 1.31 90% Claystone, light grey, greenish
grey, fissile, mottled
10% Claystone, dark brownish grey,

non-~calcareous

K 6644 1710-25 1.27 80% Claystone, light grey, greenish
grey, fissile, mottled

20% Claystone, medium grey, fissile

K 6645 © o 1725-174( 1.16 80% Claystone, light grey, greenish
grey, fissile, mottled

208 Claystone, medium grey, fissile

K 6646 1740-55 0.57 - 80% Claystone, light grey, greenish
grey, fissile, mottled

20% Claystone, medium grey, fissile




TABLE NO.:

WELL NO.: 6507/12-1

Sample Depth TOC Lithology
K 6647 1755-70 0.54 60% Claystone, green, greenish grey,
mottled, partly tuffaceous
40%  Tuff, brownish white, laminated
K 6648 1770-85 0.63 85% Claystone, green, greenish grey,
mottled, fossiliferous, tuffaceous
15%  Tuff, as above
K 6649 1785-180( 0.93 85% Claystone, as above
15%  Tuff, as above
K 6650 1800-15 0.43 70% Claystone, green, greenish grey
20% Claystone, brownish red
105  Tuff, as above
K 6651 1815-30 1.05 80% Claystone, green, greenish grey,
brownish red
20% Tuff, as above
K 6652 1830-45 0.39 70% Claystone, green, greenish grey
30% Tuff, as above
K 6653 1845-60 0.32 60% Claystone, green, greenish grey,
brownish red
40%  Tuff, as above
K 6654 1860-75 0.29 60% Claystone, green, greenish grey,
brownish red
40% Tuff, as above
K 6655 1875-90 0.34 80% Claystone, grey, greenish grey,
purplish grey, brownish red
20%  Tuff, as above
014/1/4/mt




TABLE NO.:

WELL NO.: 6507/12-1

Sample Depth TOC Lithology
K 6656 1890-1904 0.16 75% Claystone, light grey, light greenish
grey, grey, green, brownish red
25% Tuff, as above
K 6657 1905-20 0.26 70% Claystone, light grey, light greenish
grey, grey, green
30% Tuff, as above
K 6658 1920-35 0.27 70% Claystone, light grey, light greenish
grey, grey, green
20% Tuff, as above
K 6659 1935-50 0.36 85% Claystone, greenish grey, grey,
reddish brown
5% Claystone, purple
10% Tuff, as above
K 6660 1950-65 0.28 85% Claystone, greenish grey, grey
5% Claystone, purple
108  Tuff, as above
K 5661 1965-80 0.94 100% Claystone, grey, laminated, mica-~
ceous, reddish brown
K 6662 1980-1995 0.92 90% Claystone, grey, laminated, mica-
ceous, reddish brown
10% Limestone, grey to brownish white
K 6663 1995-2010 0.84 90% Claystone, grey, laminated, fissile,
reddish brown
103 Claystone, brownish grey, fissile
K 6664 2010-25 0.68 1003 Claystone, grey, laminated, fissile,
reddish brown, brownish grey, fissile

014/I/S/rr1k




TABLE NO.:

WELL NO.: 6507/12-1

Sample Depth TOC Lithology
K 6665 2025-40 0.99 1003 Claystone, grey, laminated, fissile,
reddish brown, black, dark grey
2030 1.0 50% Claystone, grey
20% Claystone, reddish brown
205 Claystone, brown, grey, fissile
13.35 103 Claystone, black, dark grey
2035 0.74 50% Claysfone, grey
15% Claystone, reddish brown
11.08 35% Claystone, black, dark grey,
fissile
2040 0.79 55% Claystone, grey
105 Claystone, reddish brown
11.23 35% Claystone, black, dark grey,
fissile
K 6666 2040-55 0.73 1005 Claystone, grey, reddish brown
2045 0.76 60% Claystone, grey
103 Claystone, reddish brown
8.23 30% Claystone, dark grey
2050 0.75 60% Claystone, grey
10% Claystone, reddish brown
11.34 20%  Claystone, black, dark grey
5% Sandstone, subangular to sub-
rounded
5% Limestone, with pyrite

raw

014/1/6/m])




TABLE NO.:

WELL NO.: 6507/12-1

Sample Depth TOC . Lithology
2055 0.96 65% Claystone, greenish grey, mott-
led, often silty or sandy
8.41 20% Claystone, black, dark grey,
fissile

5% Sand/Sandstone, white with
pyrite
5% Limestone, white with pyrite

K 6667 2055-70 0.77 100% Claysbtone, partly sandy or silty,
greenish grey, mottled, black,
dark grey

K 6668 2070~2085 ' 305 Sand, as above

0.75 5% Claystone, greenish grey

9.35 65% Claystone, dark grey, black
K 6669 2085-210( 60% Sand, as above

0.61 105  Claystone, greenish grey

9.16 30% Claystone, dark grey, black
K 6670 2100-2114 50% Sand, as above

10.11 40% Claystone, dark grey, black,

carbonaceous

0.79 10% Claystone, light grey
K 6671 2115-30 75% Sand, as above

0.62 25% Claystone, light grey, dark grey,

black, carbonaceous

K 6672 2130-45 50% Sand, as above
0.49 25% Claystone, light grey
10.18 25% Claystone, dark grey, black,
carbonaceous

014/1/7/mk 7




TABLE NO.:

WELL NQ.: 6507/12-1

Sample Depth TOC Lithology
K 6673 2145-60 108 Sand, as above
8.97 508 Claystone, dark grey, black,
carbonaceous
0.49 40% Claystone, light grey
K 6674 2160-75 50% Sand, as above
105  Silt
12,47 40% Claystone, grey
0.87 Sm.am. Claystone, reddish brown
K 6675 2175-90 75% Sand, as above
11.87 5% Claystone, black, carbonaceous
0.59 20% Claystone, light grey
K 6676 2190-2204 70% Sand, as above
12,15 10% Claystone, black, carbonaceous
4.91 203 Claystone, light grey
K 6677 2205-222( 90% Sand, as above
5% Claystone, black, carbonaceous
5% Claystone, light grey
K 6678 2220-2231 90% Sand, as above
5% Claystone, black, carbonaceous
5% Claystone, light grey
K 6679 2235-225( 95% Sand, as above
5% Claystone, light grey, light greenish
grey, light brownish grey
K 6680 2250-65 0.64 95% Claystone, light grey, light greenish
grey, light brownish grey
5% Claystone, reddish brown

014/1/8/n
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TABLE NO.:

WELL NO.: §507/12-1

Sample Depth TOoC Lithology
K 6681 2265-80 0.44 65% Claystone, light grey, light greenish
grey, light brownish grey, green
5% Claystone, reddish brown
5% Claystone, dark grey, black, car-
bonaceous
25% Sand, as above
K 6682 2280-95 1.02 80% Claystone, light grey, light greenish
grey, light brownish grey, green
5% Claystone, reddish brown
5% Claystone, dark grey, black
108 Sand, as above
K 6683 2295-231( 0.43 85% Claystone, light grey, light greenish
grey, light brownish grey, green
5% Claystone, reddish brown
6.57 105 Claystone, dark grey, black
K 6684 2310-25 95% Sand, with coal fragments
1.67 5% Claystone, light grey, dark grey etc.
K 6685 2325-40 95% Sand, as above
1.47 5% Claystone, light grey, dark grey etc.
K 6686 2340-55 §5% Sand, as above
5% Claystone, as above
K 6687 2355~-70 95% Sand, as above
5% Claystone, as above
K 6688 2370-85 95% Sand, as above
| 5% Claystone, as above
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TABLE NO.:

WELL NO.: 6507/12-1

Sample Depth T0C Lithology
K 6689 2385-2409 95% Sand, as above
5% Claystone, as above
K 6690 2400-15 90% Sand, as above
5% Claystone, light grey, light greenish
grey, light brownish grey
5% Limestone
K 6691 2415-30 40% Coal, black, shiny
60% Sand, stained brown
K 6692 2340-45 95% Sand, stained brown
5% Pyrite
K 6693 2445-60 95% Sand, stained brown
2%  Silt
3% Claystone, light grey
K 6694 2460-75 100% Sand, stained brown
K 6695 2475-90 50% Sand, stained brown
50%  Silt, grey, calcite cemented, hard
K 6696 2490-2504 70%  Silt, as above
5% Claystone, dark grey, with coal
laminae
30% Coal, as above
K 6697 2505 60% Sand, clear to white, angular to
subangular, fine to medium
grained
35% Claystone, often silty, black, dark
grey, dark brownish grey
5% Coal, as above
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TABLE NO.:

WELL NO.: 6507/12-1

Sample Depth TOC Lithology
K 6698 2520-35 50% Sand/Sandstone, fine to medium
45% Claystone, as above
5% Coal, black
K 6699 2535-35 60% Sand/Sandstone, fine to medium
40% Claystone, medium grey to black,
(darker colour with increasing
organic content), coal laminae
K 6700 2550-65 90% Sand, as above
55.5 5% Claystone, with coal laminae
5% Coal, as above
2553 95% Sand/Sandstone, white, sub-
rounded, loose
13.9 5% Claystone, dark grey, dark
brownish grey
2556 90% Sand/Sandstone
23.8 5% Claystone, dark grey/dark
brownish grey
5% Coal, as above
2559 90% Sand/Sandstone
50.0 5% Claystone, dark grey, dark
brownish grey
5% Coal, as above
K 6701 2565-80 80% Claystone, black, dark grey,
dark brownish grey, carbona-
ceous and with coal laminae
15¢ Sand, as above
5% Coal, as above

014/1/71_1/[nk




TABLE NO.:

WELL NO.: 6507/12-1

Sample Depth TOC Lithology
K 6702 2580-95 90% Claystone, dark grey, dark
brownish grey, black, with
up to 50% coal as laminae,
often somewhat silty
8% Coal, as above
2% Sand, as above
K 6703 2595-261( 85% Claystone, dark brownish
grey, carbonaceous, as above,
15% Coal, as above
K 6704 2610-25 80% Claystone, dark grey to dark
brown with coal laminae
208 Coal, as above
K 6705 2625-40 50% Claystone, dark grey, dark
brown with coal laminae
45% Coal, black
5% Sand, milky white, fine to
medium, subangular to sub-
rounded, often stained brown
K 6706 2640-55 80% Claystone, medium grey, dark,
grey, brown, fissile, carbona-
ceous, with coal laminae
15% Coal, as above
5% Sand, fine to medium, as above
K 6707 2655-70 60% Claystone, as above
30% Coal, as above
10% Sand, milky white, sub-"

nk

014/1/12/

angular, often stained brown,

mainly quartz grains




TABLE NO.:

WELL NO.: 6507/12-1

Sample Depth TOC Lithology
K 6708 2670-85 80% Sand/Sandstone, subangular,
clear to milky white, calcite
cemented
15% Claystone, dark brown, dark
grey, black-brown, grey,
with coal laminae
5% Coal, as above
K 6709 2685-270( 85% Claystone, brown, dark
brown, dark grey and grey,
carbonaceous, sometimes with
coal laminae
10% Sand/Sandstone
5% Coal, as above
K 6710 2700-15 90% Claystone, as above
5% Coal, as above
5% Sand, as above
K 6711 2715-30 85% Claystone, with coal laminae,
as above
10% Coal, as above
5% Sand, as above
K 6712 2713-45 85% Coal, as above
10% Claystone, with coal laminae
5% Sand, as above
K 6713 2745-60 90% Claystone, dark grey, brown,
brownish grey, carbonaceous
5% Coal, as above
5% Sand, as above

_ 014/1/13/kk




YABLE NO.:

WELL NO.: 6507/12-]

Sample Depth TOC Lithology
2745 65% Coal, as above
18.5 45% Claystone, dark grey, dark
brownish grey
2757 3.58 90% Claystone, dark grey, dark
brown, grey with coal laminae
7% Coal, as above
3% Sand/Sandstone
K 6714 2760-75 80% Claystone, with coal laminae
and plant remains
10% Sand/Sandstone
5% Coal, as above
2766 6.65 85% Claystone, dark grey, dark
brown, grey, with coal laminae
10% Sand/Sandstone
5% Coal, as above
K 6715 2775-90 85% Claystone, as above
10% Sand/Sandstone
5% Coal, as above
K 6716 2790-28045 90% Claystone, dark brownish
grey, light to medium, brownish
grey, black with coal laminae.
The colour of the rock only de-
pends on the organic content
5% Sand/Sandstone, white, mainly
quartz, calcite cemented
5% Coal, as above

- 014/1/ 141:@(_7-




TABLE NO.:

WELL NO.: 6507/12-1

Sample Depth TOC Lithology
K 6717 2805-20 90% Claystone, light brownish grey,
to dark brownish grey, often
almost black, carbonaceous with
coal laminae, light brown clay-
stone often grades into siltstone
with coal laminae
5% Sand/Sandstone, white calcite
cemented
5% Coal, as above
K 6718 2820-35 70% Sandstone/Sand, clear to white
Grains angular to subangular,
well sorted, medium grained
208 Claystone, as above
10% Coal, as above
K 6719 2835-50 80% Sandstone/Sand, as above
15% Claystone, carbonaceous, but
with less coal laminae
5% Coal, as above
K 6720 2850-65 45% Sand/Sandstone, more cemented
than above. The grains mainly
guartz, cement is formed to be
calcite
556 Claystone, as above
5% Coal, as above
K 6721 2865-80 60% Claystone, brownish grey
(light to dark) and grey
35% Sand/Sandstone, sorting
not as good as above, grain
size fine to very coarse
5% Coal, as above

014/1/15/
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TABLE NO.:

WELL NO.:6507/12-1

Sample Depth TOC . Lithology

K 6722 2880-95 90% Claystone, medium to dark
grey, medium to dark brownish
grey. Sandstones silty and
sandy, with coal laminae,
though less numerous than
above

5% Coal, as above

5% Limestone, brownish white

K 6723 2895-291( 90% Claystone, as above
5% Coal, as above
5% Limestone
2% Sandstone, fine
"Tar" cover on cuttings
K 6724 2910-2925 90% Claystone, fissile, carbona-
ceous as above
5% Limestone (Dolomite/Siderite)
5% Coal, as above
K 6725 2925-40 85% Claystone, as above
105 Coal, as above
5% Limestone (Dolomite/Siderite
K 6726 2940-55 90% Claystone, colour as above,
sometimes silty
9% Sandstone, poorly sorted white,
grains mainly quartz, fine to
coarse—-grained
1% Coal, as above
K 6727 2955-70 1.19 80% Claystone, grey brown, less car-

bonaceous, with some coal laminae

205 Sand, white, coarse, poorly sorted

014/1/16/hk
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TABLE NO.:

WELL NO.: 6507/12-1

Sample Depth TOC Lithology
K 6728 2970-85 1.06 60% Claystone, as above
40% Sand, as above
K 6729 2985-300( 1.52 50% Claystone, dark grey, often
coal laminated, fissile
50% Sand, as above, although less coarse
K 6730 3000-15 4,73 90% Claystone, dark grey, fissile
10% Sandstone, medium grained, cal-
careous, fissile
K 6731 3015-30 2.66 50% Claystone, dark grey, coal laminae
50% Sandstone, white, calcareous and
fissile
K 6732 3030-45 80% Sand/sandstone, white, medium
grained, calcareous, fissile
1.68 20% Claystone, grey, fissile, with occa-
sional coal laminae
K 6733 3045-60 503 Sand/sandstone, as above
1.10 50% Claystone, greenish grey, purple
and olive green, brownish grey, grey,
fissile
K 6734 3060-75 40% Sandstone, as above
0.94 60% Claystone, greenish grey, purple
and olive green, brownish grey, grey,
fissile
K 6735 3075-90 0.53 85% Claystone, green, purple and olive
green, grey
0.12 103 Claystone, brown
5% Sand, white, medium, grained, cal-
careous
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TABLE NO.:

WELL NO.: 6507/12-1

Sample Depth TOoC Lithoiogy
K 6736 3090-3104 90% Claystone, green, purple and olive
green, grey
0.43 10% Claystone, brown, fissile
K 6737 3105-20 0.05 90% Claystone, purple and olive green
0.23 5% Claystone, green, fissile
5% Sand/sandstone, white
K 6738 3120-35 0.58 90%. Claystone, light grey, greenish grey,
purple, deep purple and olive green
108 Sand, as above
K 6739 3135-50 0.08 45% Claystone, reddish brown
1.75 50% Claystone, light grey, greenish grey,
purple, deep purple and olive green,
grey, dark grey, carbonaceous,
fissile
5% Sand, as above
K 6740 3150-65 0.09 90% Claystone, reddish brown
105 Shale, grey, dark grey, carbona-
ceous, fissile
K 6741 3165-80 0.15 95% Claystone, reddish brown
1.14 5% Shale, as above
K 6742 3180-95 0.18 100% Claystone, silty, reddish brown
K 6743 3195-3210 0.13 85% Claystone, silty, reddish brown
5% Shale, dark grey, carbonaceous,
often fissile
0.52 108 Claystone, green, grey, purple
014/1/ 18/!{1k




TABLE NO.:

WELL NO.: 6507/12-1

Sample Depth TOC Lithology
K 6744 3210-25 0.10 90% Claystone, reddish brown, silty
0.80 10% Shale, dark grey, carbonaceous,
often fissile
K 6745 3225-40 0.10 90% Claystone, reddish brown
0.82 10% Shale, dark grey, carbonaceous,
often fissile, and claystone, green,
grey, purple, olive green
K 6746 3240-55 0.26 90% Claystone, silty, reddish brown
0.29 10% Shale, dark grey
K 6747 3255-70 0.12 90% Claystone, reddish brown
0.56 10% Shale, dark grey
K 6748 3270-85 0.05 80% Claystone, reddish brown
205 Sand
K 6749 3285-330( 0.15 95% Claystone, reddish brown
5% Shale, dark grey
K 6750 3300-15 0.12 85% Claystone, reddish brown
5% Shale, dark grey _
0. 40 10% Claystone, light grey, greenish grey
K 6751 3315-30 0.14 70% Claystone, reddish brown
0.43 20% Claystone, light grey, greenish grey
5% Sandstone
5% Claystone, dark grey, fissile
K 6752 3330-45 0.11 80% Claystone, reddish brown
5% Claystone, light grey, greenish grey
10% Sand/sandstone
5% Shale, dark grey

mk
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TABLE NO.:

WELL NO.:6507/12-1

Sample Depth TOC Lithology
K 6753 3345-60 0.12 65% Claystone, reddish brown
30% Sand/sandstone
5% Shale, dark grey
K 6754 3360-75 0.10 95% Claystone, reddish brown
2% Shale, dark grey
13 Claystone, light grey to greenish grey
2% Sand/sandstone
K 6755 3375-90 0.10 80% Claystone, reddish brown
15% Sandstone
3% Claystone, light grey, greenish grey
2%  Shale, dark grey
K 6756 3390-3404 0.07 70% Claystone, reddish brown, silty
20% Sand/sandstone
5% Shale, dark grey
5% Claystone, light grey, greenish grey
K 6757 3405-20 0.07 55% Claystone, reddish brown, silty
35% Sand/sandstone
5% Shale, dark grey
5% Claystone, light grey
K 6758 3420-35 0.13 55% Claystone, silty, reddish brown
35% Sand/sandstone
5% Shale, dark grey
5% Claystone, light grey, greenish grey
K 6759 3435-50 0.13 50% Claystone, silty, reddish brown
45% Sand/sandstone '
5% Claystone, grey to 1i'ght grey

_014/1/20/pk




TABLE NO.:

WELL NO.:6507/12-1

Sample Depth TOC i Lithology

K 6760 3450-65 0.11 50% Claystone, silty, reddish brown

45% Sand/sandstone

5% Claystone, light grey, greenish grey
Tr Shale, dark grey

K 6761 3465-80 0.33 75% Claystone, red brown
20% Sand with traces of coal

5% Claystone, grey to light grey

K 6762 3480-95 60% Sandstone, brownish grey, light red
brown
0.11 25% Claystone, red brown
0.12 105 Claystone, grey to light grey

5% Shale, dark grey

K 6763 3495-351( 0.13 505 Claystone, reddish brown
45% Sand, as above
5% Shale, dark grey

K 6764 3510-25 0.73 80% Claystone, silty, red brown, brownish

grey
20% Sand, as above

K 6765 3525-40 0.17 90% Claystone, silty, red brown

10% Sand, as above

K 6766 3540-55 0.20 65% Claystone, silty, reddish brown
308 Sand, as above
5% Claystone, grey to light grey

K 6767 3555-70 0.19 40% Claystone, silty, reddish brown

60% Sandstone, reddish broen, grey ‘

K 6768 3570-85 0.18 80% Claystone, as above

20% Sandstone, as above

014/1/21/pk




TABLE NO.:

WELL NO.: 6507/12-1

Sample Depth TOC Lithology
K 6769 3585-360( 0.23 85% Claystone, as above
15% Sandstone, as above
K 6770 3600-15 0.16 80% Claystone, as above
20% Sandstone, as above
K 6771 3615-30 0.11 65% Claystone, silty, red brown, brown,
grey, greenish grey, purple
35% Sandstone, white, brownish red
K 6772 3630-45 0.30 55% Claystone, as above
45% Sandstone, as above
K 6773 3645-60 0.20 90% Sandstone, as above
108 Claystone, as above
K 6774 3660-75 0.11 50% Claystone, brown, light brownish grey,
reddish brown
50% Sandstone, white, light grey, light
brownish grey, medium grained
K 6775 3675-90 90% Sandstone, white to light grey, coarse
grained
0.25 1038 Claystone, brown, brownish grey
K 6776 3690-3705 80% Sandstone, white, light grey, medium
grained
0.11 20% Claystone, brown, greenish grey,
purple, dark grey
K 6777 3705-17 0.11 95% Claystone, brown, greenish grey,
grey, purple, dark grey
5% Sandstone, as above
i
014/1/22/
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TARELLE VII I KU

TABULATION OF DATAS FROM THE GASCHROMATOGRAMSE



lKU TABLE NO.: VIII

s VISUAL KEROGEN ANALYSIS WELL NO.: 6507/12-1
)
) ) Particle Preservation - Thermal maturation :
Sample Depth Composition of residue size palynomorphs index Remarks *
K 6655 1875-90 * Cut,He,WR!,P/am F-M fair to good 1+ Sparce residue, aggregates, f
pyrite, fungal spores. *Acid ;
resistant minerals. |

K 6659 1935-50 Am,Cy/He ,WR:!,P F-M-L fair to good 2- (ox) Sparce residue, aggregates,
pyrite, fungal hyphae. 1
K 6662 1980-95 W,He,Cut,WR.,P/Am,Cy F-M good 2~ (ox) Aggregates, dinoflagellate ;
cysts. {
K 6664 2010-25 Am,Cy/W,WR! ,He,Cut,S,P F-M poor to good 2- Aggregates of amorphous i
material. |
t
{

2030 He,WR: ,W/Am,Cy F-M-L poor to good 2-/2 Aggregates with "fibrous"

structure sapropelized terrest-i
rial remains, mostly probably ‘
woody origin. The colour index |
may be too high as a matura- |
tion index. ;
2045 He,W,P,Cut,NR!/Am,Cy F-M-L poor to good 2- (ox) Aggregates, dinocysts, pyrite. é
{
|
|
]

ABBREVATIONS
Am amorphous
He herbaceous
Cut cuticles

Cy cysts, algae
P pollen grains

S spores

woody material
coal
reworked

fine
medium
large

r£m



IKU

VISUAL KEROGEN ANALYSIS

TABLE NO.: VIII

WELL NO.: 6507/12-1

rial (mostly cuticles), py-
rite, Bortyococcus, Cerebro-
polienites. Rich residue.

o ) Particle Preservation - Thermal maturation
Sample Depth Composition of residue size palynomorphs index Remarks
K 6680 2250 Am,Cy/W,Cut,He,P F-M poor to good 2- Aggregates, Early Jurassic i
dinocysts, Bortyococcus, i
pyrite, resin. Sapropelized, i
rich residue.
K 6682 2280 Am,Cy/Cut,He,W,WR!,P F-M poor to good 1+/2- Sapropelized terrestrial mate-

ABBREVATIONS

Am amorphous
He herbaceous
Cut cuticles

Cy cysts, algae
P pollen grains

S spores

W
c
R!

woody material
coal
reworked

F - fine
M medium
L large



Table VIII B. Tabulation of vitrinite reflectance data
(Supplied by Saga Petroleum)

Saga

Sample Sample Vitrinite

No. Depth type Lithology reflectance (RO)(N)
3 800 - 930 Cuttings Coal 0.27 (24)
4 970 - 990 Cuttings Dk. minerals -

5 990 - 1000 Cuttings Coal 0.23 (7)
6 1020 - 1040 Cuttings Claystone -

7 1100 - 1150 Cuttings Coal 0.23 (12)
8 1190 -~ 1280 Cuttings Coal 0.32 (30)
9 1300 Cuttings Coal 0.32 (26)
10 1330 Cuttings Coal 0.26 (25)
1 1370 Cuttings Coal 0.28 (23)
12 1500 Cuttings Dk. minerals -

13 1500 Cuttings Claystone -

14 2050 Cuttings Claystone 0.33  (11)
15 2052 Cuttings Claystone 0.20 (4)
16 2334 Cuttings Claystone 0.37 (21)
17 2145 Cuttings Claystone 0.37 (40)
18 2313 Cuttings Claystone 0.36  (40)
19 2140 Cuttings Claystone 0.32  (3)
20 2190 Cuttings Coal 0.33 (40)
21 2600 Cuttings Coal 0.33 (40)
22 2569 Cuttings Coal 0.34 (40)
23 2499 Cuttings Coal 0.35 (40)
24 2547 Cuttings Coal 0.39 (40)
25 2404.35 Core Siltstone 0.33 (29)
26 2520 Cuttings Coal 0.37 (40)
27 2530 Core Claystone 0.35 (40)
28 2592 Cuttings Coal 0.36 (50)
29 2562 Cuttings Coal 0.36 (40)
30 2502 Cuttings Coal 0.37  (50)
1 2487 Cuttings Coal 0.36 (40)
32 2415 Cuttings Claystone 0.33 (3)
33 2415 Cuttings Coal 0.29 (27)
34 2412 Cuttings Claystone -

35 2496 Cuttings Coal 0.31 (50)

36 2814.50 Sidewall core Coal 0.44 (50)
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