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SUMMARY/ SAMMENDRAG

On the basis of lithology and analysis of light hydrocarbons seven zones
were distinguished.

In general the analysed sequence contains kerogen type III and/or IV with a
poor to fair potential for gas generation.

Notable exceptions are a shale in zone E which contains kerogen type II and
has a rich potential for oil and gas, and the carbonaceous claystones in
zone G which have varied kerogen (II, 11/III and III) and have a rich poten-
tial as source rocks for gas and paraffinic oil.

The sequence is immature down to approximately 2752m, immature to moder-
ately mature to 3346m and moderately mature to mature below this.
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GC-conditions
Column: 25m 0V-1, I.D. 0.3 mm, fused si l ica capillary column.

rs 40° c- 27Q°C %t 4°C/mi n,.- d

Gas chromatographic-mass spectrometric analysis u 0 .

The analyses were performed on a VG 7Q-yM3hLGPcM$/D5 applying multiple
ion detection (MID) with a scan cycle_tfrae-of,approximately 1 sec and
an ion source temperature of 200°C.(Seven .samples were analysed for
triterpanes (m/e 191) and steranes (tn/e 217J. in- the, saturated
fractions, and for aromatic steranes( (m/je-231, 239 and. 253) in the
aromatic fractions. The Varian Model 3700 GC was fitted with a 30m
OV-1 fused silica column and the injections were performed in split
mode. The temperature of the GC oven was- pr-ogpammed ̂ frjom I50n6__to
270°C at 4°C/min.

The ratios from the mass chromatograms were all calculated-from the
peak heights in the appropriate, chromatograms." („ ,

(Urea-adductian

Urea-adduction was performe-d pn .the. same isampTes that \wenfc ajialsyse.d on
GC-MS. The sample containing 5> mg,tof ̂ n-a]ka,nes was dissQilvedcJn
2 ml of n-hexane and 1 ml of, acetone ;Wa.S: rajddeé. j/V-satu,rate,d solution
of urea in methanol (1 ml) was t,hen addedrdeopwiseycTb,e£SoliVeni-was
removed (N2) and the adduction step re pea tecL ,tw i ce,u The rwh\te t crystals
,were rinsed (3x5ml hexane) and the combined'-extragjhijaijtefed. CcQtton
wool plug covered with AUO.,), to afford a non-adduct* ^GC/iaoalyses
were performed on the samples after the urea adduction, using the same
conditions as for the other GC analyses. ' - , c ^ "
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RESULTS AND DISCUSSION

"Onrthé basis éfresalts froftf taeadspace 'and sDCcTudecF
gether with lithological description the'analysed'sequence (can Tse-div-
ided into seven zones:

Zone A:
Zone B: 1670 - 2200m
Zone C: 2200"-'2644m
Zone D: 2644 - 2752m
Zone E: 2752 - 2986m
Zone F: 2986- 3346m
Zone S: 3346 - 3870itf

Zone A:a000 - 1670m. s <•
This zone consists of a variable mixture of sand and rock fragments to-
gether with conspicuous glauconite changing to brown-grey siltstone at
the bottom of the zone and small amounts of limestone and claystone.
The abundance of C, - C* hydrocarbons is yery variable ranging from poor
to g'oocb btii» «with a general increas'e towards the bottom of the zone. The
gas is 'predominantly methane (probably biogenic). There is consequently
>a very-low"wetness throughout 'the zone. The amounts of isobutane and
n-lutane'ar-erbelGW"the!detection limits (apart from one sample which is
'presum¥d to 4>e" a-nomaTbus) a*id consequently no iC./nC- ratio can be deter-
rai-ned.- -T\ie ablindance of C5+ hydrocarbons is also erratic but is poor
throughout ttifé̂ zone. ' -

Zone B: 1670 - 2200m.
This zone is dominantly__claystone (brownish grey and greenish grey)
with medium to dark grey siltstones in varying amounts. The abundance
of C, - C^ hydrocarbons decreases slightly at the top of the zone but
is ^ery variable throughout, increasing slightly again at the bottom.
For most of the zone the gas is dominantly methane with amounts of Cp
- C- hydrocarbons too low to record wetness or iC^/nC» ratio. Towards
the bottom of the zone there is a slight increase in C2 - C» hydrocarbons
thus giving low wetness values. The abundance of Cg+ hydrocarbon is
poor throughout the zone.

057/d/ah/7
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fhiVzone begins With"Varying ratios of grey

grey-'si I ts tone ana'f i hé- sandstone but changes3 to' 'a- gradation" ;of clay-

stone ancJ si 1 tstohe with* 1 imestone traces'at : 'the-66'ttém; 'There"is a

general increase in -the "abOndance of "C,0 -̂  'Cy1 hydrocarbons wtfrch

remains good' throughout the zone.J C2 '-"GA: hytfrbcarbbris' bebbme^mcire

signif icant^ within this zone :afrid cihéréf-¥s° a -consequentPWaiiiaific

increase in-wetries^^nfcF'afthbtfgh-'this1 ts f e r r a t i c f t ^néraY\yJ de-

creases1 with'depth: iC^/nC^-'råtibsV;aré "sfmii;ar to zone B én'3~sreniain

consistent throughout the zone. There is a signif icant increase in

the abundance of Cg+ hydrocarbons in this zone1 (from"poor to goo'd'f and

i t remains Mgh throughout".1 The increases seen firi~ this z6nedare

probably attribu-table^'to gas^finding i t s Way f rom -the1 carbonac'eous

ciaystohes below (zone-E) and having more space to Accumulate due to

the sil^V/sandy hattfre of the°claystone in this i'one'.';' "'- '"' 9 w

Zone D: ;2644C- 2752mi5

The l i thology of this" zone is1 dominantfy claystone1. However1 "herie i t

can be divided into a grey/greenish-grey/brownish grey un i t and 'a

separate reddish-brown uni t . There is alsoLa variable amount of l i gh t

brown to brownish-grey limestone throughout the zone. Although this is

a relat ively thin zone there is a considerable decrea~sé ^n t h V c , " - C,

hydrocarbon abundances witH deptih (from good to poof)'.' Wetness remains

low but re lat ively constant :as does thé iC^/n'Cr ra t io . The Cg+'abun-

dances decrease to the same degree as the C,-- C/hydrocarbTonsV This

is presumed to be due to the red^brown claystone content;"J r J É

Zone E: 2752 - 2986m.
The top of this zone continues with the same claystones'as in zorie D
but further subdivisions on the basis of colour become possible ."In
the middle of this zone, 2851 - 2860m, a dark brown to grey°fissile
shale appears in minor amounts and then begins to dominate'the lithol-
ogy for approximately 90m before the claystones again assume dominance
towards the bottom of the zone. This change in lithology isbclearly
mirrored in the gas analysis results. There is a increase inC, :- Q.
hydrocarbon abundances from poor in the claystones at the top to a
peak (rich) in the middle (shale) section of the zone and this de-
creases again to fair in the claystone at the bottom; A similar
increase in wetness is observed at the rinset of the shale but this

057/d/ah/8
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then remains high throughout. The iC^/nC^ ratio has a much
moderate variation throughout the zone ,and remains low.,The abundance
of Cr-t,hydrocarbons again reflects accurately both the increase in C,
- C^ hydrocarbons and the Jithology variations, going from poor in, the
,upper clay stones, peaking with fgood abundances in the shale and
returning ta fair, abundances in the lower claystone;,, Tftis zone may be
the^sourcepOf^tbe gas associated ̂ wjrth $he si Itstone/clay stone iprzone
C but as the claystone in zone D has a low,xjas abundance this-has
probably acted as a cap and migration occurred through faults/structures.

Zone F: 2986 - 3346m.
This zone is characterised,, by,,an increased but initially variable
sandstone content. Claystone and carbonaceous claystone dominate the
top of the zone but from 3200m a fine to coarse, white sandstone is
the predominant lithology. The abundance of ,C, - C- hydrocarbons
increases from fair to good throughout the zone but is somewhat
erratic. Wetness remain high but trails off slightly^at the bottom of
the zone. iC^/nC* ratios remain low and constant. The abundance of C5+
hydrocarbons fluctuates between fair and good throughout the zone but
returns to approximately the same at the bottom as it was at the top.

Zone.G: 3346 - 3870m.
This is a thick zone which consists of varying proportions of sandstone,
claystone/carbonaceous claystone and coal. The abundance of C, - C*
increases considerably from zone F and remains high (though trails off
at the bottom) throughout the zone. The distribution of C, - C. abun-
dances appears "stepped". Wetness decreases in comparison with zone F
but is still moderately high and this is characterised by small scale
steps in the values. iC^/nC» ratio increases towards the centre of the
zone and exhibits similar, though less marked, changes or steps. Cg+
abundances decrease from fair at the top of the zone down to 3569m
where there is a sudden drop to poor values. This persists until 3785m
where values increase again to fair and good. These minor but very
noticeable sharp changes correlate quite well from one parameter to
another and possibly constitute subdivisions within zone 6.

057/d/ah/9
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Total Organic Carbon

Where the lithology was suitable (ie. in this case not sandstone or
metamorphic/plutonic rock fragments), organic carbon measurements were
•undertaken-on those"lithologies constituting 10% or more of the
sample.
-1 j _„

Zone A: 1000 - 1670m.
Due to lithology only samples from 1530m were analysed. There is a
siltstone coming in here but due to similar gas results the seGtion is
•not divided into a separate zone; The siltstone is light brown and
grey and has good to rich abundances of organic carbon throughout.

Zone' B: 1670 - 2200m
•This zone consists mostly-of brownish grey and greenish grey claystone
to 1880 metres arfd -in this top section of .the zone the clay stones
have good organic carben contents.- Lighter tone' claystones from.1890m
to 1920m have fair TOC values» Claystones (partly tuffaceous) between
1930 and 1969m have organic carbon contents of approximately 2%. The
brown siltstones developed below 1930m generally have only fair
organic carbon values, whereas light green, brown and grey claystones
in this section have a poor abundance (generally less than 0.5%).

Zone C: 2200 - 2644m.
This zone consists of grey calcareous/silty claystones, grey siltstone
and sandstone. The claystone is sampled most frequently and has fair
to good organic carbon contents (average 0.95%). Where analysed the
siltstone has similar values to the associated claystone.

Zone D: 2644 - 2752m.
This zone consists of claystones distinguishable on the basis of
colour. Total organic carbon values show a general increase with depth
from fair to good and this is associated with an increase in the dark
grey component of the claystone at the expense of greenish and brownish
grey varieties.

Zone E: 2752 - 2986m.
This zone consists of claystones of varying colours and dark, fissile
shale. The grey to dark grey claystone has a good organic content

057/d/ah/10
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throughout the zone. The shale which occurs in the centre of the j2one
has rich organic carbon contents (7.15 - 9.65% TOC).

i

Zone F: 2986 - 3346m.
Grey to dark grey claystones similar to zone E are present along with
sandstone. Throughout the zone the claystone has good and rich organic
carbon contents but there is no clear trend with depth. Sandstones are
dominant between 3211 - 3328 metres.

Zone G: 3346 - 3870m. - ;
This zone consists of claystones (variably carbonaceous) sandstone
(not analysed for TOC) and coal .„ Theugrey claystones generally have
good to rich organic contents throughout the zone but at the bottom
the claystone grades to greenish, brownish and yellow and here it has
poor organic contents. The more carbonaceous claystone is transitional
in places between grey claystone and coal and has generally higher
organic contents than.the grey claystones but is very variable (3.90
to 44.31%, ie. yery rich}. As expected, where analysed the coal has
still higher values.

057/d/ah/ll
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Extraction and Chromatographic Separation.

Zone A: 1000 - 1670m.
No samples from this zone were extracted.

Zone B: 1670 - 2200m.
tlo samples from this zone were extracted.

Zone C: 2200 - 2644.
Na samples from this zone were extracted.

Zone D: 2644 - 2752m.
Three samples from this zone were analysed. (M-7414, 2671-2680m;
M-7416, 2689-2698m; M-7422, 2743-2752m). All three samples have poor
abundances of extractable hydrocarbons both as p.p.m. from the rock
and when normalised to organic carbon. There are large differences in
the ratio of saturated/aromatic hydrocarbons between the samples
possibly indicating different kerogens. The amount of extractable
non-hydrocarbons is much higher in the first sample (M-7414) even
though the values are low - this can be an indicator of Tower maturity.
The very high percentage (71% and 94%) of hydrocarbons in the last two
samples (which are also marked by high Rock-Eval production indices
0.69 and 0.63) is suggestive of the presence of migrated hydrocarbons.
Samples M-7414 and M-7416 both show distinct bimodal n-alkane distri-
butions, and a strong preference for odd numbered n-alkanes, (espe-
cially in M-7414). In sample M-7422 this feature is less well deve-
loped because the chromatogram is dominated by lower molecular weight
n-alkanes. All three samples have high CPI values indicating low
maturity, however the low pristane/nC,7 ratio does not support this.
The results can be explained in terms of the input - the samples have
a high input of lower molecular weight compounds which will thus
dilute the pristane/nC,7 ratio. It should be noted that Rock-Eval
production indices for this zone are very high implying migrated
hydrocarbons. The hydrogen and oxygen indices would also imply type IV
kerogen (inertinite, reworked material) so here we are probably seeing
a masking of the true kerogen composition by migrated hydrocarbons and
the higher molecular weight end is probably more representative.

057/d/ah/12
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Zone E: 2752 - 2986m.
Eight samples were extracted from this zone. On the basis of extract-
abilities the zone can be divided into two sections. Samples M-7426
(2779-2788m), M-7430 (2815-2824m) and M-7432 (2833-2842m) constitute
the first group. In these three samples extractabilities are poor both
as p.p.m. of the rock and when normalfsed to organic carbon (as for
zone D). Sample M-7426 is very similar to M-7422 of zone D. The other
two samples have a more complicated picture at the higher molecular
weight end of the chromatogram. Here, more geochemical fossils can be
seen implying low maturity CPI values also indicate low maturity. In
sample M-7430 as with certain samples above, the pristane/nC,7 ratio
does not agree with a low maturity evaluation. The same reason as for
zone D is probably accountable. The high percentage of hydrocarbons in
the lower two samples (91 and 93%) suggests migrated hydrocarbons.

*

Sample M-7432 does have a high pristane/nC,-, ratio indicating low
maturity but the pristane/phytane ratio appears to be the result of
oxidising conditions and, terrestrial Irjput. Sample M-7430 has a much
higher saturated/aromatic hydrocarbon ratio than the other samples.
Again Rock-Eva! production indices imply that migrated hydrocarbons
are present and these must be responsible for the lower molecular
weight distribution in the gas chromatograms of the top group within
this zone. Hydrogen and oxygen indices indicate type IV kerogen which
would be more in agreement with the predominance of higher molecular
weight material in the saturated hydrocarbon distribution and also
with the calculated parameters (Pristane/Phytane ratios).
The second group - samples M-7434 (2851-2860m), M-7436 (2869-2874m),
M-7438 (2887-2896m), M-7440 (2905-2914m) and M-7442 (2923-2932m) all
have rich abundances of extractable hydrocarbons which are good when
normalised to organic carbon. All of the samples have front biased
n-alkane distributions with high contents of low molecular weight
compounds. In the case of these samples the Rock-Eval production
indices show no indication of migrated hydrocarbons and the hydrogen
and oxygen indices imply type II kerogens. In the gas chromatograms of
this group we are probably seeing a clear picture of a change in
kerogen type to marine dominated input along with the associated
lithological change from claystone to rich shales. There is a higher
content of aromatics than of saturates and of extractable non-hydro-
carbons than of hydrocarbons. The higher molecular weight end has a
considerable input of geochemical fossils and the general picture is
one of samples dominated by a marine input. High pristane/nC and low

057/d/ah/13
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" pristane/phytane ratios indicate immature samples. Values for pristane/-
-phytane of less than 1 indicate that sediments were deposited in a

~r/ highly anoxic environment.

• 'Zone F: 2986 - 3346m.
- Three samples from this zone were extracted (M-7661: 3085-3094m,

M-7665: 3121-313Qm and M-7669: 3157m3166m). Sample M-7661 has a rich
abundance of extractable hydrocarbons which is good when normalised to
organic carbon (in this respect it is similar to samples from zone E)

•" whereas the two lower samples have only a fair extractability (both as
" p.p.m. of rock and when normalised to organic carbon). The samples
have front-end biased n-alkane distributions (although there is a

"- large unresolved envelope in the higher molecular weight end of sample
M-7661), with maxima at nC,5 in M-7661 and M-7665 and nC,7 in M-7669.
Sample M-7669 (3157-3166m) shows more of the higher molecular weight
compounds indicative of a large terrestrial input. Pristane/nC,7 ratio
and CPI are indicative of immature to moderately mature samples. There
is evidence of possible migrated hydrocarbons from Rock-Eval produc-
tion indices - this being responsible for the lower molecular weight
distribution. The percentage of total hydrocarbons is quite high for
what is a moderately mature to mature zone (40 and 61%) and probably
represent migrated hydrocarbons, or in the case of M-7661, contaminant
in the sample.

Zone G: 3346 - 3870m.
Four samples from this zone were extracted (M-7694: 3382-3391m;
M-7704: 3472-3481m; M-7716: 3578-3587m and M-7728: 3686-3695m).
Samples M-7694 and M-7704 have a rich abundance of extractable
hydrocarbons but when these results are normalised to organic carbon,,
the values are poor. This is possibly due to the low maturity of the
samples. Both samples have far higher extractabilities of non-hydro-
carbons than of hydrocarbons which is also a indication of immaturity.
Sample M-7716 has a rich abundance of extractable hydrocarbons which
is only fair when normalised to organic carbon (again due to immaturi-
ty). Sample M-7728 has only fair extractabilities both in p.p.m. of
the rock and when normalised to organic carbon. This sample also has a
much higher extractability of non-hydrocarbons than of hydrocarbons.
The gas chromatograms of all of the samples are similar. There is a
very high content of pristane and there is a greater abundance of high
molecular weight n-alkanes with maxima at nCoc. or nCo... There is

CO tl
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a high CPI. Because of the high pristane content the pristane/nC,7
ratio appears \iery high indicating low maturity but this could be
misleading if the pristane content is high as a consequence of terre-
strial input. Pristane/phytane ratios are extremely high and are
indicative of a high terrestrial contribution and/or oxidising condi-
tions. The distributions are typical for mixed type II/III kerogens of
low maturity.

Many of the saturated hydrocarbon gas chromatograms are characterised
by a high peak accompanying the C27 n-alkane. This is believed to be a
phthalate contaminant and is marked Ph on the chromatograms. It is
possibly introduced along with some component used intermittently in
the drilling mud as it is not believed to be a laboratory contaminant.

057/d/ah/15



Aromatic Hydrocarbons

Aromatic hydrocarbon gas chromatograms were obtained for seven samples

5c,from the analysed section of the well.

j

The seven samples make two distinct groups. Three samples from 2869 -
2878m, 2887 - 2896m and 2905 - 2914m (M-7436, M-7438 and M-7440)

_, constitute one group. The samples from 3382 - 3391m, 3472 - 3481m,
. 3578 - 3587m and 3686 - 3695m (M-7694, M-7704, M-7716 and M-7728) make

up the second group.

, The first three samples which have \/ery similar gas chromatographic
patterns show the following characteristics:

a) There are a number of peaks in region F which probably include
aromatised steranes and triterpane compounds.

b) Organic sulphur compounds (marked with an asterisk - *) have
been tentatively identified.

c) C, - naphthalenes are the dominant peaks in the gas
chromatograms.

Generally the second group of samples are yery similar to each other.
However, unlike the first group there are few peaks in region F and
organic sulphur compounds are less prominent. C, - naphthalenes are
still the dominant compounds. However phenanthrene (P) and the C-,
phenanthrenes (D) are more prominent particularly in the first two
samples of the lower group.

An additional difference between the two groups is that the peaks in
the region in which the Cp and C3 - naphthalenes elute (B and C) have
slightly different distributions in the two groups.

The aromatic hydrocarbons of the first group of samples is character-
istic for moderately mature marine type II kerogens (marked by an ab-
undance of aromatised steranes/triterpanes and of organic sulphur com-
pounds, whereas phenanthrene and the alkyl phenanthrenes are relative-
ly minor constituents). The second group is characteristic more of
moderately mature - mature type III kerogens.

057/d/ah/16



17

GC analyses of branched/cyclic saturated hydrocarbons after
urea-adduction.

Seven samples from two different depth intervals were treated by urea
adduction and the branched/cyclic fraction was analysed by gas chromato-
graphy.

Some samples, M-7438 in particular, still contain traces of n-alkanes
after the urea adduction step. Due to low sample amounts the process
was not repeated. Even with some n-alkanes left in some of the chromato-
grams, the samples can easily be divided into two different groups.
The 3 shallowest samples (2878 - 2914m) contain nearly the same amount
of pristane and phytane (Pr/Ph = 0.8-1.0), and also a certain amount
of the lower molecular weight isoprenoids (C,c, C,g, C,g). The sterane/-
triterpane part of the chromatograms is dominated by one peak, except
for M-7438 where a prominent peak representing an unidentified compo-
nent, is seen. GC-MS analysis of one of these samples revealed that
the peak marked C 2 7 in the chromatograms is a C 2 7 triterpane. The mass
spectrum of this component does not have a prominent m/e 191 ion, and
will thus not be seen as the dominating component in the m/e 191
traces. This component has previously been found in immature samples.

The 4 deepest samples appear different from the shallower ones, in
that the Pr/Ph ratio is increased (4.7-9.2) and the sterane/triterpane
region looks more like a,typical triterpane (m/e 191) trace. This is
discussed in the GC-MS section.

The deepest sample in zone G (M-7228) has a chromatogram which differs
from the others in this zone. The picture is somewhat intermediate
between those of zone E and the others in zone G. The same sample has
a higher content of phytane than of the C,g and C,7 isoprenoids
whereas in the other samples in zone G the situation is reversed.

O57/d/ah/17
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Transmitted Light Analysis of Sedimentary Organic Matter

The analysis of 6407/2-1 was based on a selected batch of 28 shale and
claystone samples, from ditch cuttings.

The organic material in the acid insoluble residues is dominantly from
terrestrial sources. The residues are pyritic. The entire well is
immature, (1-, 1/1+ and 1+/2- increasing to 2- below 3472m).

Interval 1530 - 1620m:
Two residues composed of dense granulate aggregates, with an amorphous
matrix, embedding small sized, sapropelised vitrinite particles and
palynomorphs. The exact amount of true amorphous material was difficult
to estimate, but it is probably the dominant component in the upper
sample.

Interval 1730 - 2400m:
Four well-dispersed residues with dominantly woody material and
reworked/oxidised woody material (semifusinite/fusinite). Rich and well
preserved dinoflagellate cyst assemblages. True amorphous material is
present in smaller amounts (20 - 30% of the residue).

Interval 2470 - 2680m:
Woody material and reworked/oxidised woody material dominate
completely. The oxidised woody material has increased compared with the
above samples. The relative amount of pollen and spores in relation to
cysts, is reduced. True amorphous material accounts for about 20% of
the residues.

Interval 2689 - 2716m:
Composition, mainly woody and reworked woody material (as for interval
2470 - 2680m). Coal fragments are present in the residues. The composi-
tion and preservation of the cyst assemblage is different from the samples
above. Amorphous material accounts for about 20% of the residues.

Interval 2743 - 2824m:
The residues (which are smaller than in the above interval), consist
of a major part of reworked woody material and indigenous woody
material. Vitrinite fragments may show a dull colour and etched
surfaces. The cysts are well preserved as above. Amorphous material

seems subordinate.
057/d/ah/18
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Sample 2833 - 2842m:
Dense pyritic aggregates embedding small vitrinite particles. Occa-
sional grey vitrinite particles and some semifusinite. Well preserved
dinoflage!late cysts. Subordinate true sapropel.

Sample 2851 - 2860:
Small rounded aggregates and generally poorer preservation. Tasmanitids
are fairly common, Botryococcus is present. True sapropel was evaluated
as about 30% of the residue and is of greater significance than in the
samples above.

Interval 2869 - 2914m:
Fairly dense, pyritic, aggregates where amorphous material embeds
mostly sapropelised structured material (cuticles). Tasmanitids and
Botryococcus were frequent. It is difficult to distinguish confidently
between algae and degraded cuticles. The preservation is mostly poor.

Sample 2923 - 2930m:
The sapropelised former structured material in this sample was evalu-
ated as representing a major algal input'(Botryococcus) beside common
cuticles. As above, the distinction between the two categories is
difficult.

Interval 3085 - 3130m:
The residues contain a larger proportion of well dispersed particles
and woody material is more abundant than in the sample above (2923 -
2930m). Structured woody material is common. Of note is the presence
of Botryococcus and small fungal/algal bodies. Amorphous material
seems subordinate, but sticks to cyst surfaces. The colours seem
brighter at this level.

Sample 3157 - 3166m:
This residue is rich in sapropelised cuticles but otherwise seems to
resemble 3085 - 3130m above.

Sample 3382 - 3391m (Carb.):
The sample contains mainly woody material partly as coaly fragments
that are too dense for closer classification. Palynomorphs are fairly
well preserved and generally represent long-ranging Mesozoic forms.
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Sample 3472 - 3481m:
Coaly fragments, mainly woody material, and some spores as in sample
3382 - 3391m above.

Sample 3578 - 3587m:
More strongly sapropelised material, dominantly cuticles. The palyno-
morphs are well preserved and of Early Jurassic nature.

Sample 3686 - 3695m:
Sapropelised woody material and cuticles dominate. Fairly well preserved
palynomorphs include common Limbosporites lundbiadii together with the
forms also seen above this level.

057/d/ah/20
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Examination in Reflected Light.

Fifteen samples were selected to give an approximately even coverage
of the drilled sequence. These samples are described in detail below:

Sample M-7298; 1530 - 1540m: Siltstone, sandstone and limestone,
Ro = 0.30 (18)
The sandstone and limestone were almost barren. The siltstone has a
moderate organic content and the result is based on this lithology.
There are some good vitrinite wisps with bituminite and occasional
inertinite particles. No fluorescence is observed.

Sample M-7314, 1690 - 1700m: Claystone and sandstone, Ro 0.31 (23)
The sample has a moderate to high organic content. This is dominantly
vitrinite with bitumen blobs and staining. There is a trace of inerti-
nite and reworked vitrinite. Fluorescence is seen from a trace of
green spores.

Sample M-7328, 1830 - 1840m: Claystone, Ro = 0.31 (5)
There is a very low organic content which is yery patchily distribu-
ted. It is dominantly bitumen blobs and staining with a low vitrinite
content and still lower inertinite content. There is a trace of spores
which fluoresce green.

Sample M-7340, 1950 - 1969m: Claystone and sandstone, Ro = 0.33 (14)
The sample has a low to moderate organic content which is dominated by
bitumen staining and blobs. There is only an occasional gnarled vitri-
nite particle and a trace of inertinite. Cleaner particles give values
slightly above the average. There is a trace of possible spores fluor-
escing green.

Sample M-7374, 2290 - 2300m: Claystone, siltstone and lignite,
Ro = 0.45 (5)
Apart from the lignite (Ro = 0.35) there is only a moderate organic
content and this is dominantly inertinite and reworked vitrinite. It
is a poor sample and the result may be high (especially if the lignite
is in situ). There is a trace of green/yellow spores.
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Sample M-7384, 2390 - 2400m: Claystone, No Determination Possible
The sample appears to contain only reworked vitrinite and inertinite
but in ultra-violet light a trace of green/yellow fragments (spores?
algae?) is observed.

Sample M-7400, 2545 - 2554m: Claystone, shale and sandstone, Ro = 0.49 (6)
There is a low organic content and this is almost completely inertinite
and subordinate reworked vitrinite. There is a poor vitrinite content
and some lignite (Ro = 0.30) but it is not clear if this is additive.
The result may be high. There is green yellow fluorescence probably
from the lignite.

Sample M-7420, 2725 - 2734m: Claystone, Ro = 0.33 (1)
The sample contains almost totally reworked vitrinite together with
inertinite. The result, based on only one possible vitrinite fragment
should be treated cautiously. There is fluorescence from algae (green)
but this is probably from the minor (contaminant?) coal fraction.

Sample M-7436, 2869 - 2878m: Shale, Ro = 0.30 (16) and 0.50 (4)
The sample has a high organic content which consists dominantly of
bitumen, bitumen staining and vitrinite with only a low inertinite
content. The bitumen staining is very heavy in places. There is
fluorescence from green/yellow spores and algae and a trace of yellow/-
orange spores.

Sample M-7653, 3013 - 3022m: Claystone, sandstone and shale, Ro 0.28 (1)
and 0.42 (3)
This is a poor sample. The claystone is rich in inertinite but contains
very little vitrinite. The shale is rich but is assumed to be caved.
There is only a trace of green/yellow fluorescence from algae.

Sample M-7669, 3157 - 3166m: Claystone, sandstone and lignite,
Ro = 0.32 (2) and 0.55 (3)
This is another poor sample. The claystone contains almost completely
inertinite and reworked vitrinite whilst the lignite is probably addi-
tive. Green and green/yellow spore fluorescence agrees with the lower
Ro value.
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Sample M-7689, 3337 - 3346m: Claystone and limestone, Ro = 0.46 (6)
There is a moderate organic content which is dominantly inertinite and
reworked vitrinite. There is a moderate bituminite content. There is a
(reworked?) population about Ro = 0.75. Green/yellow and yellow fluor-
escence is seen from a low spore content.

Sample M-7710, 3526 - 3535m: Claystone and coal, Ro = 0.54 (27)
The claystone is rich, especially in vitrinite and bitumen. The coal
is very variable but there is sufficient to assume that it is in situ.
The result seems to be high, however, yellow/orange fluorescence from
spores supports a slight increase in maturity.

Sample M-7728, 3686 - 3695m: Claystone, sandstone and coal, Ro = 0.60 (27)
The claystone is very rich, there are some good vitrinite bands.
Bitumen staining is locally yery heavy. The coal gives the higher
values although the two lithologies overlap. There is fluorescence
from low orange spores and algae probably from the coal.

Sample M-7744, 3829 - 3838m: Claystones, Ro = 0.51 (20) and 0.77 (3)
The sample is yery variable but is mostly dominated by inertinite and
some loose coal fragments of higher Ro which could be contamination
(additive?) There is some bitumen and bitumen staining. There is
fluorescence from spores within the coal (yellow/orange and low
orange).
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Rock-Eva! Pyroiyses

Zone A: 1000 - 1670m.
Four samples from this zone were pyrolysed on a Rock-Eval instrument.
All of the analysed samples have low T „ values indicating immaturity.

max

The samples have low hydrogen and oxygen indices typical for type
III/IV kerogens. Production indices are moderate to high indicating
the possibility of migrated hydrocarbons. The potential (S, + Sg) is
fair but due to the type of kerogen this will be only for gas.

Zone B: 1670 - 2200m.
Five samples from this zone were analysed. T values are all low
indicating immature samples. Hydrogen and oxygen indices are represen-
tative of type IV kerogens (especially M-7326 and M-7330). Production
indices are even higher than in zone A and indicate the presence of
migrated hydrocarbons. Apart from the top sample (M-7341) for which
the potential - and the production index - is more like those of zone
A, the zone has a poor petroleum potential. Due to the kerogen type
this would be only for gas.

Zone C: 2200 - 2644m.
Eleven samples were selected from this zone for Rock-Eval pyrolysis.
In general there is an increase in T „ indicating some increase in

max

maturity however the values are still within the immature zone.
Production indices remain high throughout the zone and indicate the
presence of migrated hydrocarbons. Hydrogen and oxygen indices are
similar to the zones above and indicate type IV kerogens. The zone
has a poor potential for gas. .

Zone D: 2644 - 2752m.
Six samples were analysed from this zone. In general the hydrogen and
oxygen indices imply the presence of type IV kerogen. T m a u values seem

max

very high but are quite erratic and probably misleading. Production
indices are very high indicating the presence of migrated hydrocarbons.
The zone-has only a poor potential for gas.

Zone E: 2752 - 2986m.
Fourteen samples from this zone were pyrolysed on a Rock-Eval instrument.
There is a general decrease in T „ values implying that these from

maX

zone D were too high. The first five samples (down to 2842m depth)
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have extremely high production indices indicating migrated hydrocarbons
are present and~T±ey~have a~1cerogerT similar to the zone above. Samples
M-7426 and M-7428 have yery low anomalous T v values probably due to

Itlet A

measurements on bitumen rather than kerogen. Below 2851m (where the
organic-rich shale comes in) there is a drastic change in the data.
T ,v values once again are low (indicating immature samples) as aremax
the production indices. Hydrogen and oxygen indices indicate the kero-
gen to be type II (possibly with some type I?) The bottom section of
the zone has a rich potential as a source for oil.

Zone F: 2986 - 3346m.
Six samples from this zone were analysed. Apart from one sample
(M-7661: 3094m) there is a return to low hydrogen and oxygen indices
probably indicating a kerogen type IV input for the rest of the
samples. T values indicate immature samples. The production indices
vary and overall are intermediate between zone E and previous zones.
There is less if any indication of possible migrated hydrocarbons.
Apart from sample M-7661 and M-7669 which have good and fair poten-
tials (S, + S2) respectively, the zone in general has a poor potential
which due to the kerogen type would be mainly for gas.

Zone G: 3346 - 3870m.
Four samples from this zone were analysed. These were all carbonaceous
claystones of yery high TOC. T „ values for this zone indicate moder-

max

ately mature to mature kerogens are present but the production
indices are very low which implies an absence of migrated hydrocarbons.
From the hydrogen an oxygen indices the samples contain type II
(M-7694) type III (M-7728) and mixed type II/III (M-7704 and M-7716)
kerogens. The petroleum potential for all of the samples is high and
the carbonaceous claystone within the zone would be a good (rich)
source based on S, + S2 richness.
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Pyrolysis Gas Chromatography (Py-GC)

28 thermoextracted whole rock samples were analysed by Py-GC. The
instrumental conditions are described in the experimental section. The
results are discussed below. Based on retention times and mass spectro-
metric data from other kerogens, peaks in the pyrograms are tentatively
identified. The numbered peaks are n-alkene/n-alkane doublets of the
corresponding carbon number. The n-alkenes have the shorter retention
time. B = benzene; X =m p-xylenes and Pr = pristenes.

M-7298 (1540m), M-7306 (1620m) and M-7318 (1740m).
The pyrograms of these three samples are overall very similar showing
an n-alkene/n-alkane homology ranging from C7 to ca C 2 0 and the abun-
dance of aromatics is high relative to the aliphatics. Generally the
pyrograms show a type III kerogen fingerprint.

M-7368 (2240m), M-7376 (2320m), M-7384 (2400m), M-7392 (2480m) and
M-7400 (2554m).
The pyrograms of these five samples are overall very similar showing
an n-alkene/n-alkane homology Yanging from Cy to ca. C 2Q. The abundance
of aromatics is lower than in the three previous samples but the short
range of the aliphatic homology indicates a low input of lipid
material. The kerogens may be classified as mixed type I11/II.

M-7408 (2626m), M-7414 (2680m), M-7416 (2698m) and M-7418 (2716m).
The pyrograms of these four samples are overall very similar showing
an aliphatic homology ranging from Cy to ca. C,y. Generally the
pyrograms show a type III kerogen fingerprint.

M-7422 (2752m), M-7426 (2788m), M-7430 (2824m) and M-7432 (2842m).
The pyrograms of these four samples are overall yery similar showing a
high abundance of aromatics, i.e. a type III kerogen fingerprint.

M-7434 (2860m), M-7436 (2878m), M-7438 (2896m), M-7440 (2914m) and
M-7442 (2932m).

^ The pyrograms of these five samples are almost identical showing an
n-alkene/nralkane homology ranging from Cy to ca. C0o with a moderate
content of aromatics, i.e. a type II kerogen fingerprint.
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M-7661 (3094m), M-7665 (3130m) and M-7669 (3166m).
The pyrograms of these three samples are almost identical showing an
aliphatic homology ranging from Cj to C,g. Generally the pyrograms show
a type III kerogen fingerprint.

M-7694 (3391m), M-7704 (3481m), M-7716 (3587m) and M-7728 (3695m).
The pyrograms of these four samples are yery similar showing an n-alkene/
n-alkane homology ranging from Cy to C 2 5 with a moderate content of aro-
matics, i.e. a type II kerogen fingerprint.
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Gas Chromatography - Mass Spectrometry (GC-MS)

Seven samples were picked for GC-MS analysis, 3 shale samples from
2878 - 2914m and 4 claystones from 3391 - 3695m. The same samples had
undergone urea-adduction as discussed previously. The samples were
analysed for triterpanes (m/e 191) and steranes (m/e 217) in the
saturated hydrocarbon fractions, the GC-MS analyses performed after
the urea-adduction. From the aromatic hydrocarbons the distribution of
monoaromatic (m/e 239 and 253) and triaromatic (m/e 231) steranes was
analysed.

Triterpanes

Mass chromatograms of m/e 191 represent the triterpane distribution,
and calculated molecular parameters from these traces are given in
Table 11.

The shallowest samples have nearly identical triterpane distribution,
all having a relatively high content of the C 2 8 - triterpane found in
in North Sea wells. As discussed previously on the urea-adducttt)n, the
samples also contain a relatively high amount of a Cp7 - triterpane.
This component has no prominent m/e 191 in the mass spectrum, and will
thus not be seen clearly in the triterpane trace. The deepest of these
3 samples, M-7440, contains relatively more of both the Cpo - component
(Z) and the C 2 g -ag- hopane (C). Apart from this difference the 3
chromatograms show similar fingerprints. From the content of the most
stable isomers of these compounds, i.e. ag/ag + ga and %22S in Table
11, the samples can also be assigned to be of the same maturity, all
moderately mature to mature. These 3 samples can be said to be different
from the 4 deeper samples on the basis of the triterpane data. The
content of C^g -ag- hopane (C) is higher, while the Cpo - component
could not be detected. This suggests another source rock for the
hydrocarbons found in the deeper samples. The maturity parameters in
Table 11 assign the saturated hydrocarbons in these samples as slightly
less mature than in the 3 samples from zone E.

Steranes
Table 12 gives the calculated molecular ratios from the sterane mass
chromatograms (m/e 217).
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This data might also be used to divide the 7 samples into different
groups. The 3 shallowest samples seem to be of slightly higher maturity
than the 4 from the deepest zone. By looking at the fingerprints the 3
shallow samples can be said to be similar, all having a relatively
high proportion of rearranged steranes (*). An extra peak (x) eluting
immediately before the 20R-aa-C29 sterane, probably a 4-methyl sterane,
is found in all the deeper samples. The relative concentration varies,
but is higher (for all the samples) than in the samples from zone E
above. The amount of rearranged steranes is low in 3 of the samples
from the deep zone G, only in the deepest sample (M-7728) does the
concentration of these components increase towards the level found in
the shallowest samples.

Aromatic steranes

Only minor differences can be seen from the m/e 253 mass chromatograms
(dimethyl monoaromatic steranes) of the 3 shallowest samples. The
dissimilarities that can be seen are probably due to low resolution of
the printer/plotter. On the basis of the m/e 253 traces the 4 deepest
samples can be divided into two different groups. The samples from
3391 and 3481m contain ralatively more of the late eluting C2o and C-g
components than of the lower molecular weight compounds. These deeper
samples also contain two isomers which are not found in the samples
from zone E. The samples from 3587 and 3695m have a fingerprint more
similar to the shallowest samples, the deepest one being the most
similar.

The m/e 239 mass chromatograms of the methylmonoaromatic steranes are
not presented. These traces show a complex pattern of isomers, making
it difficult to identify the individual components. The fingerprints
show, however, the same pattern as for the m/e 253 traces.

The more simple patterns representing the triaromatic steranes are
given as the m/e 231 mass chromatograms. Again the 3 shallowest
samples show nearly identical patterns. M-7694 (3391m) and M-7704
(3481m) both contain relatively higher amounts of the late eluting Cpg
compounds than do the shallow samples. Further down in the deepest
zone a trend towards more of the Cp6 and C 2 7 components can be seen,
leading to the deepest sample being nearly similar to the samples from
zone E. This trend can also be seen from Table 13, where the degree of
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side chain cracking of triaromatic steranes, is calculated. The more
mature samples have a higher degree of the low molecular weight
components. This assigns the aromatic hydrocarbons in the deepest zone
as more mature than in the shallow zone.

CONCLUSION

On basis of the GC-MS analyses of the saturated hydrocarbons the
maturity of the analysed samples can be assigned as nearly the same. A
slight difference can be seen, giving a different trend to data
discussed previously. The shallowest samples seem to be of slightly
higher maturity than the deepest ones. The analyses of the aromatic
steranes give a trend more similar to the other data, the deepest
samples being somewhat more mature. This difference might be due to
migrated hydrocarbons in the shallowest zone. If the saturated hydro-
carbons have migrated more easily into this zone, this could explain
the discrepancy.
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CONCLUSIONS

Zone A: 1000 - 1670m.
The zone consists of conglomeratic, glauconitic, sandstones with some
brown-grey siltstones at the base. The rich abundance of gas in the
sandstones is mainly methane of diagenetic origin. The siltstones
which have 1-3% organic carbon (good - rich) are immature (0.3% Ro,
1/1+ TAI, <425 Tm ). Pyrolysis analyses indicate that the kreogensmax
are type III or IV kerogens (mostly amorphous material according to
visual kerogen analysis). The data indicates that the siltstones have
a fair potential for gas.

Zone B: 1670 - 2200m
The zone consists mainly of brownish and greenish grey claystones with
varying amounts of medium to dark grey siltstones. The claystones in
the section from 1670 - 1880 metres have 1-2% organic carbon contents
whereas most of the rest of the zone has only poor to fair (<1% TOC)
abundances. The whole zone is immature (0.31 - 0.33% Ro, 1/1+ TAI,
<415 Tm ). Pyrolysis data indicates mostly type IV kerogens are
present (woody and reworked woody material dominates according to
visual kerogen analysis). The data indicates that the zone generally
has a poor source rock potential.

Zone C: 2200 - 2644m.
This zone consists of varying amounts of grey, calcareous and silty
claystones, grey siltstones and fine sandstones, becoming less sandy
towards the bottom. The claystones and siltstones have fair to good
organic carbon contents. The whole zone is immature (0.45, 0.49% Ro,
1/1+ TAI, <430 T ). Pyrolysis data indicates mostly type IV kerogens
(woody and reworked woody material dominates). The data indicates that
this zone has a poor source rock potential.

Zone D: 2644 - 2752m.
The zone consists of grey-green, grey-brown and red-brown claystones.
The red-brown claystones have yery low organic carbon contents. The
other claystone types show an increase from fair to good (also
becoming darker in colour) with increasing depth. The whole zone is
immature (0.33% Ro, 1/1+ TAI). Pyrolysis data indicates mostly type
IV kerogen (woody and reworked woody material dominates according to
visual kerogen). The data indicates that this zone has a poor source
rock potential.
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Zones A - D. (General)
This well section (particularly 2200 - 2752 metres), is marked by an
abundance of Cp - C» and Cg+ hydrocarbons (particularly zone C) which,
in a relatively organic poor sequence, ijldjcjU^jnijjraJ^e^^
Rock-Eval production indices are very high for an immature sequence
also suggesting migrated hydrocarbons. The very high percentage of
C,c+ extractable hydrocarbons (71%, 94%) also supports this suggestion.
However a potential source rock in zone E is probably not mature
enough to have generated the extractable C,5+ hydrocarbons (but it may
be responsible for the high gas contents of zone C).

Zone E: 2752 - 2986m.
Grey-dark claystones with fair to good TOC values dominate in this
sequence, however below 2851m dark brown to dark grey fissile shale
with roughly 7-10% TOC (rich) are present. There are rich C,-C4 and
good C,g+ hydrocarbon abundances in this zone, which is immature -

moderate mature (0.3% Ro, 1/1+ TAI, generally <420 T m,J. Pyrolysis
max

data indicates that the claystones have type III or type IV kerogen,
whereas the organic rich shales have type II kerogens. Visual kerogen
analysis indicates that thi^ kerogen type IJE contains algal bodies
including tâ majiijtidls and BotryococcusJujn amongst cutiojlar material
embedded in an amorphous matrix. Richness data (TOC, petroleum poten-
tial ,^C^+^trictable material) indicates that the ̂ shales have a rich
potential as source rock for gas and oil.
The saturated sterane and triterpane distributions suggest that these
shales are mature unlike the more conventional maturation parameters.
It is possible that migrated hydrocarbons (observed in higher zones)
from a deeper source have affected the data distributions. This zone
is probably responsible for the high gas contents found in zone C.

Zone F: 2986 - 3346m.
Grey to. dark grey claystones and sandstone are the main lithologies in
this zone. The claystones have a good to rich organic carbon abundance
but pyrolysis data indicates mostly type IV kerogens. The zone is
moderately mature (0.46% Ro, 1/1+, 2- TAI). All the data suggest a
generally poor source rock potential, any deviation from this assess-
ment is probably due to caved material from zone E.
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Zone G: 3346 - 3870m.
Consists of sandstones with some claystones, carbonaceous claystones
and coals. The carbonace^us_cjaystor[esU^JL.YJriy variable but rich TOC
values from 3.9 - 44.3% (higher values probably include coal__stringers~).
The grey-dark grey_ claystones as in zone F have good to rich TOC
values. The zone is moderately mature - mature (0.51 - 0.60% Ro, 1+/2-
to 2- TAI, 430-440 T J . The pyrolysis data indicates that the

max

carbonaceous claystones are type II, mixed type I I/I 11 or type III
kerogen (Visual kerogen data indicates woody and cuticular material).
These claystones and coals have a good-rich potential as source rocks
for gas and oil (paraffinic).
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2180

2200

2220

2240

2260

2280

2:300

2 3 20

C1

1147

4628

946

3169

696

3864

869

4788

4146

432

2748

4467

•9419

15839

6575

9091

1 6069

1597

3 3349

169c i

C2 C3 i.C4 nC4
SUM SUM WET-

C5+ C1-C4 C2-C4 NESS
iC4

nC4

6

47

6

55

12

143

44

3 48

75

12

77

174

' 187

321

1346

2999

4407

230

4571

"7378 2 340 42703 3 0053

1

10

23

12

4.

22

63

.61

3.50

2215

4365

6275

J4j

5129

5129

8965

1153

4678

953

3226

709

4016

921

4959

7 0.60

50 1.07

7 0.68

57 1.75

13 1.84

153 3.80

52 5.69

171 3.45

87 2.06'

18 3.94

103 3.62

270 5.71

265 2.73

561" 3.42

1 1 450.

4 0 3 2851

3 2 21 3 4737

16 9684

33 56 16 16400

815 1276 1183 i2227 5651 46.22

133 9 2185 1978 19959 10868 54.45

1913 3131 2973 31794 15725.49.46

325 536 434 2829 j 233 4.3.57

2535 3336 26878 :• 3530 50,34

1314 2471 2957 30817 3 3856 44,96

2114 442; 6c:51 68254 :I"t-53 37.43

0.77

0.58

0". 59

0.64

0.60

0.61

0. 61'

0.53

0 r S 3

0,43

3 87753 61799 46603 9773 -:i7i6!



I a.

CONCENTRATION ( u 1 H-3S / ks Rock) OF Ci - C7 ! itTADsPACG'

I
"i"

1

.1.

r
T

I
T

I

J

I
J
I
i
J

1

I
I
I
I
I
T
J

I
I
I
I
I
I
I
I
I
I
I
I
I
I.
I
I
I
I
I
I
I
1
I
T

7

J

?•••

M

:-i

11

M

ri

M

M

M

M

M

M

M

M

M

M

N

ii

M

M

M

T :.••; ,

n o»

7? 04

~7 -. <-• /
/ . " n % irj"i

7~i'-;8

7390

789?

7394

7396

7398

7400

7402

7404

7406

7408

7410

7412

7414

7416

7418

7420

7422

7424

TZ! VA

742'c

P~P
n>

2400

2420

2440

2460

2480

2500

2513

2536

2554

2572

2590

2608

2626

2644

2662

2680

2698

2716

2734

2752

2770

"7ft";

. 2306

TH C .1

K>5374

30693

2 4 4,A,

34534

30546

46 i 62

41865

£4395

10575

19223

8472

• 12885

23147

30589

3423

2115

4201

1051

569

405

409

5 221

863

C2

29816

7931

529

6788

4903

6934

5301

2098

i 726

2386

1550

1597

2761

1588

466

188

83

91

83

44

81

i P.F,

C3

21253

744 1

552

6901

3058'

4678

2908

1762

1738

1709

1132

• 1091

140?

893

298

. 162

57

54

33

1 51

100

96

i C4

4247

1737

184

2777

1561

1444.

858

763

771

897

317

407

270

167

63

57

24

14

_

1

• - .

10

nC-4

3137

856/-,

4.1.3

6333

3559

3139

1374

' 1763

1638

1713

581

. 750

484

337

118

134

' 60

39

' " :-:

5

* ,-,

21

C5J-

12182

6489

1037

16403

.11034

10034

7913

13091

8059

12375

3558

6274

3929

3469

688-

1755

1604

1021

1.85

107

250

296

221

SUN
c i - r •-

169331

4129

57834

44426

62357

5230?

20781

16447

25923

12052

16730

28071

33574

4368

2657

4426

1243

700

477

554

1537

i 15 j

02-C4

68457

20674

1688

22800

13880

16 i 95

10942

6386

5373

6705

3580

. 3844

4924

2985

945

542

224

197

131

72

i 44

•~'' 1 C 1

V.:::d

; • • • :

••"

•-•••-

*0

40

39

8 1

25

20

30

35

25

'"'V

.22

17

8

21

20

5

15

18

15

26

20

~-* ^~i

V i -
rr •"• r-

*:}

.A 3

-,-

. 75

.,77

. 24

.97

„ 92

, 78

.71

.86

. 70

..98.

.54

. 89

. 64

.40

.07

.81

. 76 '

. 19

. 06

"/-.

. 00

n C

o.

0.

0.

0.

o „

0.

0 o

0.

0.

0.

.0.

0.

0.

0.

0.

0.

0.

0.

0,

0.

0.

0,

—
• 4

52

49

44

44

4-4

46

46

48

47

5'?

55

54 _

56

50

53

42

39

•z< 5

30

• " ' ' " '

47

/ - . '"••

1.' *~ • n. *



CONCENTRATION (ui Gas / kp Rock) OF Ci - C7 HYDROCARBONS IN HFAHSPACt".

I
1 IKU DEPTH
3' n o. rr-

Cl
SUM SUM Wt:! - 3 C4

C5+ C.I-C4 C2-C4 NES3
(%) nC4

i,C4 nC4

I
I h 7430 2824
T
I i'i 73-32 2842
J
I H 7434 2860
I
J. i'i 743c. 2378
I
j i-j 74 3,5 2896
J
I i-i 744 0 2914
j

1 i*i 7442 2932
1
I f-j 7444 2950.
I-
I ivi 7c.~!7 2968
T ^

I ft 76'4y 2986
I
I H 7651 3004
J
I >i 7653 3022

. 1 • •

I ii 7655 3040
I
I ii 7657 3058
3;
I ii 7659 3076
J
I i'i 766 i 3094
I
I M 7663 31i2
I
I i'i 7665 3130
j

I f'i 7668 3157. "
I
1 * ii 7669 3166
I
I j"i 767.1 3 i 84
I
I i"i 7t'73 8202

4223 618 303

1627 412 162

.155 0 6 5 9 5 0 3 0 9 0

24700 8304 4946

6376 3531 2776

6

9

~'/

24

08

30

7

13

/

2

7

7

->

9

03

5707

4868

1663

699

' 15

569

635

167

353

90

414

416

,608

154

1662

2414

•Z' J£ C» -Z'

635

279

7

224

337

73

103

54

139

291

207

56

750

1458

1613

529

205

11

166

226

69

87

57

126

230

212

70

971

260

340

118

44

25

. 31

'ii

• 1 4

12

28

53

65

20

261

- 145

466

5 6-3

135

69

46

59

26-

29

20

41

j - ; "•'

93

475

i 05 2254 62/ 27.81

8 9 5 2 5 9 3 3 i 0 427 40.21

1292 40253 15553 38.64

633 14511 7635 52.6i

461 i0465 4758 45.46

435 11336 6"+63 57.06

431 3130 1468 ^6.89

146 1296 59 7 46.09

34 19 55.19

86 1029 460 44.75

67 1339 653 48.81

36 346 180. '51.91

52 586 233 39.81

O"| £.•££. 142 61.30

/702 1867

54 798 384 48.09

'?'9 1071 655 61.13

63 1135 577 43.72

23 325 174 53,00

416 4119 2457 59.65

313 5019 27 04 53.33

i 0 7 i **3 c-0 . 4 i

0. 80

0.84

0. 78

0.68

0. 61

0.56

0. 60

0. 64

0. 64

0. 54

0. 52

'0*. 43

0. 48

0. 59

0. 63

0.64

0. 70

0. 69

f) , F: F,

0.-53

0. 66

0. .'_'O



TABLE I a.

CONCENTRATION <u1 Gas / ks Rock) OF Cl ~ C7 HYDROCARBONS IN HEADSPACE.

I SUM SUM WET- iC4 1
I IKU DEPTH Cl C2 C3 i C4 nC4 C5+ C1-C4 C2-CA NESS I
I no. m (7.) nC4 I

I ' I
I h 7677 3233 701. 371" 201 28 . 53 S3 1355 653 48.22 0.52 I
I . • ' I

I M 7679 3256 6371 2954 1158 i07 181 183 10770 4399 40.85, 0.59 I
I • ' ' I
I M 7680 3265 2768 1724 897 J15 204 231 5708 2940 51.51 0.56 I
I I
I M 7631 3274 4587 2400 1278 149 274 297 8687 4100 47.20 0.54 I
I . ' - . 1
r II 7688 3292 . . 883 588 507 67 i 42 142 2189 i 305 59.65 0.47 J
I • ' . I

I h 76S5 3301 27 5 3 36 8 23.50 . I
J. • i

I M 7687 3328 819 153 69 8 ii 9 1060 241 22.72 0.69 I
I ' • . . • ' - ' I
I M 7689 3346" 5978 2848 1318 160- 222 124 10526 4549 43.2i 0.72 I
I • ' • ' I
I M 7690 3355 50130 22590 6106 672 792 345 80290 30160 37.56 0.85 I
I - • I

I M 7692 3373 28086 11182 3379 364 460 226 43472 15385 35.39 0.79 1
1 • ' I

I M 7694 3391 93562 44446 i 1806 1200 1299 430152313 58751 38.57 0.92 I
I . ' . I
I ti 7696 3409 7403 3546 957 . .85". 78 . 21 12070 4667 38.67 1.10 1
I. ' ' ' • I
I M 7698 3427 8858 1607 422 36 •" 34 54 10957 2099 19.15 1.07 J
I ' • , . • I

I M 7700 3445 7364 2669 716 6? 66 25 10885 3521 32.34 1,04 I
I ' • . I

I M 7702 3463 . 1 1 5 - 1 7 5 136 21 15.54 I
I . I
I M 7704 3481 87247 41324 8882 905 630 196138989 51742 37.23 1.44 I
I . I
I M 7706 3499 ' 989 86 19 2" 1097 107 9.79 I
I . I
I M 7708 3517 1048 145 38 4 4 • 1238 191 15.39 i.17 I
I ' . ' I
I M 7710.3535 3681 1263 244 25 ' 18 8 5231 1550 29.63 1.40 I
:r , 1
I hi 7712 3551 38909 16564 3074 261 201 67 59009 20100 34.06 1.30 I
1 1
I M 77j4 3569 54677 23625 4261 392 314 109 83269 2859? 34.34 i.25 1
I • . 1

I h 775 6 3537 16966 5187 884 83 63 25 23183 62 5 8 26.82. 1.32 I
T • T
1 • . i.

I i-i 7718 3605 J 0486 3355 689 78 63 35 1467 3 4 5 85 28.53 1.25 I



T r. TV i !—
I MDI.X I ct .

CONCENTRATION (ul Gas / ks Rock) OF Cl - C7 HYDROCARDONS IN HEADSPACE.

I
I
I
i
i
i
i
i

i
i
i

i

i

,1
i
T
.1.

I
I
I
i

I
T

I

I
I
1
I
I
I
I
I
I

ii

li

ii

M

ii

ii

M

ii

M

ii

li

li

ii

ii

M

IKU
n o.

•7720

7722

7724

7726

7728

7730

7732

7734

7736

7733

7740

7742

7744

7746

7743

DEPTH
m

3623

8641

3659

3677

3695

3713

3731

3749

8767

3785 '

3803

3820 .

3838

3856

3870

Cl

24341

11214

4429

7747

12849

12972

33930

6393

4263

• 6724

10396

. 20079

20742

12130

11562

1 
II II

1 
O

 
il

I 
to

 
il .il .11

11460

5461

2329

3363

5760

5036

10177

1544

687

1541

2274

3752

3966

1613

1210

C3

1953

1008

461

679

1104

397

2808

429

217

386

1039

1531 .

1036

367

298

iC4'

112

64

31

53

79

.52

203

18

35

143

.171

89

25

21

nC4

127

63

34

46

6ft

46

219

42

26

44

255

350 •

135

44

39

C5+

21

21

20

24

IS.

121

27

13

29

i 93

255

104

27

22

SUM
C1-C4

37998

17311

7284

11889

19860

19002

47340

8443,

5211

3730

14607

25883

25967

14179

13130

SUM
C2-C4

13657

6597

2855

4142

701. l

6030

13411

2050

948

2006

3710

5304

5226

. 2049

1568

WET-
NESS

35.

37.

39.

34.

35.

31.

23.

24.

13.

'"•'2.

25.

20.

14.

11.

94

04

20

84

30

74

•-..-,

28

20

98

40

42.

12

45

94

i 04

nC4

0

1

0

1

1

1

0

*.o.
0

o

0

.0

.0

0

o

.88

.01

. 90

. 16

. 15

. 13

.95

. 83

.68

i 79

.56

,49

•. 66

.58

.55

DATE '• 27 - • 9 -



TA BL F I b.

CONCENTRATION <u1 Gas / kg Rock) OF Cl - C7 HYDROCARBONS IN CUTTINGS

I
I
I
1 =
I
I
I
I
I
I
I
I
I
I
I
I
I
I
i

I
I
I
I
I
I
I
TX

I
I
I
I
I
I
I
I
I
I

r
i
i
i
i
i
i
i
i
i
i
i
i

ii 
-i

M

ft

ft

ft

ft

ft

ft

ft

ft

ft

ft

ft

ft

ft

ft

ft

ft

ft

ft

ft

ft

ft

ft

IKU
n o.

7270

7271

7272

7273

7274

7275

7276

7277

-7278

7279

7280

7281

7232

7283

7284

7285

7286

7287

7288

7289

7290

7291

7 "••:;• -

DEPTH
m

102O

1040

1060

1080

i

1

1

1

1

100

120

140

1 60

180

1200

1

1

220

240

1260

1

1

1

1

3

i

i

280

300

320

340

360

380

400

1420

1

1

440

A 60

Cl
SUM SUM WET-

C2 C3 iC4 nC4 C5+ 03-04 C2-C4 NESS
(7.)

iC4

nC4

534

599

1002

720

1447

800

1406

1097

.1339

1118

1224

1005

1550

1035

1565

1454

1330

961

1174

945

i 11 o

1190

1048

53

119

14

30

'"' 9

21

17

21

51 13

: 41

677

i 67

1306

42

0

0

o

0

90

84

i 21

158

97

79

0

26

•?'\

174

61

534

599

1002

720

1447

800

1406

i 097

1339

11J8

1224

1005

1550

1086

1769

1454

1345 •

961

1174

962 •

1161

1 190

1097

• -

51

204

14

17

51

o

4 9

0.

0.

0.

0.

0.

0.

0.

0.

' 0.

0.

o'.

0.

0.

4.

11.

0.

1.

0.

0.

1.

4.

- 0.

A.

00

00

00

00

00

00

00

00

00

00

00

00

00

70

53 3.

00

08

00 .

00

76

38

00

48



TADLE 3 h.

CONCENTRATION (ul Gas / kz Rock) OF C.t - C7 HYDROCARBONS IN CUTTINGS

I SUN SUM WET- iC4
I JKU DEPTH 0 5 C2 03 iC4 nC4 05+ 01-04 02-04 HFSS
I no. m (%) nC4

I . '
1 h 7293 1480 1355 13 • 85 1368 . 13 0,95
I •

I M 7294 1500 863 132 863 0 0.00
I • •
1 hi 7296 1520 388 388 0 0.00
I
3' H 7298 1540 723 29 752 29 3.85
T
I hi 7300 1560 "' 443 - 443 0 0.00
I
I hi 7302 1580 446 446 0 0.00
I • - ' .
I M 7304 1600 878 5 833 5 0.57
I
1 li 7306 1620 • 100 0 0
I - .
1 hi 7308 1640
I
3 if 7310 1660
I
I hi 7312 3 680
I
I M 7314 1710
j. . . . . . . . .
I hi 73i 6 1720
I
I li 7318 1740
I
I hi 7320 1760
I
I M 7322 1780
I
I hi 7324 1800
I
I h-7326 1820
I
I hi 7328 1840
1
I lvi 7330 1860
I
I h 7332 1880 101
I
I !'i 733^ 1900 89

1 H 7 386 ]920 3 3 2 - 9 ' 350

478

568

672

504

712

577

526

156

308

86

79

85

13

. 3.8

16

15

18

50

1 9

7

12

1 0

9

12

10

17

53

. 12

9

141

i 27

277

362

162

552

4-98

598

717

52"-"'

747

6 SO

547

175

323

98

79

V v"1

19

30

44

24

.-rir

103

20

19

15

J 2

'0

10

8

3.91

5. 01

6,18

A. 63

'4.71

15. 17

3.72

10.98

4. 73

11 • 82

0. 00

3 0.47

7 . 28

6. 5 J



TABLE I b.

CONCENTRATION <u1 Gas / kg Rock) OF Cl - C7 HYDROCARBONS IN CUTTINGS

I
I
I
T _
J. ~

r
j

i
j

i
i
i
i
i

i
i
i
j

i
j

i
i
i
i
i

1—
4

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
1
I
I

l—
i

I
I
T

!

M

Ii

fi

h

Ii

fi

Ii

Ii

Ii

Ii

Ii

Ii

Ii

Ii

M

Ii

Ii

Ii

Ii

Ii

ii

r i

I KU
n o.

7338

7340

7342

7344

7346

7348

7350

7352

7354

7356

7358

7360

7362

7364

7366

7368

7370

7372

7374

7376

7378

7380

DEPTH
ITl

i 940

1960

1 980

2000

2020

2040

2060

2080

2100

2 i 20

2140 .

2160

2180

2200

2220

2240

2260

2280

2300

2320

2340

2360

2380

Cl

128

73

48

46

43

47

53

58

44

54

52

36

58

190

225

708

624

1283

1744

869

•

1025

1245

C2

15 .

8

13

34

22
*

14

16

20

18

10 •

16

•79

599

526

1268

1241

828

809

964

979

C3

26

14

17

19

22

11

24

187

1752

i 546

3000

2876

1933

1933

2089

1895

iC4

9

0

• i o

Ii

13

5

12

112

1003

906

1415

i415

898

870

87 3

719

nC4

15

15

24

28

36

15

31

302

2525

2297

4044

3940

2673

2634

2616

2317

C5+

P. P.P.

300

249

291

282

224

303

163

262

200

339

2172

8988

7576

17364

16790

15763

9551

13801

1 0084

SUM
C1-C4

144

80

48

46

43

60

137

no
58

121

4 30

. 126

100

273

906

6587

5900

11010

11215

720 i

7069

7564

7156

SUM
C2-C4

15

8

0

0

o

13

" 85

52

14

67

78

89

41

83

68 i

5879

5276

9727

9472

6331

6245

6539

5910

WET-
NESS
("

10.

9.

0.

0.

0.

22.

61.

47.

23.

55.

59.

71.

41.

30.

75.

89.

89.

8ft

84.

87.

88.

;-:,'-,,

i)

77

46

00

00

00

00

73

11

64

22

75

08

64

43

20

25

42

35

45

9 3

45

59

i 04
—
nC4

0,

0.

0.

0.

' 0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

• o .

. 61

, 00

,41

, 39

, 36

35

39

37

40

3.9

35

36.

34

•i* ~*

• 7 ; •";

3 3

I
I
I

— T

I
i

r
• i
i
i
i
i
7

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
_I

I
I
i

I
T

I
T
i.

J



TABLE I b.

C O N C E N T R A T I O N < u l G a s / k s R o c k ) O F C l - C 7 H Y D R O C A R B O N S I N C U T T I N G S

I
I
I
I
I
I
T
J

I
J

I
I
I

J.

I

I
T
A

I
T

1
I
I
I
I
I
I
T
I
I
I
I

j

I

I
I
I
I
I
I
I
I

I
I
I

I
I
T

7

1

T

M

M

M

M

i'l-

M

M

h

M

M-

H

M

M

M

M

N

M

M

M

M

H

i'i

IK U
n o»

7384

7o'W6

7388

7390

7392

7394

7396

7393

7400

7402

74O4

7406

7403

7410

7412

7414

7416

7418

•7420

7422

7424.

7426

7 4 ,;'•-:

D E P T H
m

2400

2420

2440

2460

2480

2500

2518

2536

2554

2572

2590

2608

2626

2644

2662

2680

2698

2716

2734

2752

2770 ,

2788

2306

Cl

1335

406

252

278

321.

399

250

175

202

117

9 5 9

19.0

128

137

74

96

70

87

46

51

61

• 63

56

C2

1086

507

214

. 208

156

247

142

94

102

50

:-;O8

103

78

105

46

25

15

17

38

28

24

26

r

C3

2019

1240

524

505

283

375

215

162

198

74

4 -•>•-/

161

94

212

91

29

13 '

14

45

39'

46

51

70

iC4

769

543

292

311

181

186

83

i 00

128

55

15:-;

94

27

60

28

13

6

5

'5

nC4

2420

1726

1033

1123

668

661

272

345

445

193

4 A 6

288

• 90

205

. 107

65

31

23 _

. - ! .••'

'"f/-.

C5+

11359

9185

6220

8092

7174

6407

3039

6630

5418

2 9 R ft

4729

5039

281-9

183

1809

493

1191

633

1172

486

537

274

o '-z* c'

SUM
C1-C4

7629

4421

2316

2423

1609

. 1868

961

376

•1075

489

28J.5

836

416

719

345

228

134

145

168

118

13 i

141

193

SUM
C2-C4

6294

4015

2t>63

2 1 4 5

1 2 8 3

1 4 6 9

. 7 1 2

• 701
-

373

372

135 A

646

288

582

271

132

- 65

58

121

67

70

/ y

137

WETT-
N
(

O'"'

90

!-iV

88

80

78

74

80

81

76

5ft

77

69

80

78,

57,

48,

40,

72,

57,

53,

55 =

71.

c c- c-

7.)

,50

. 11

= 54

. 06

. 65

.01 '

.07

.23

. 0 9

.57

.30

. 23

. 8 8

.47

.81

, 06

. 12

, 36

, 08

, 37

, 02

, 14

if.

n«:

0.

0.

0.

0.

0»

0.

0.

0.

0.

0.

o.

0.

0.

0.

0,

0.

0.

0.

0.

0»

::4

::4

32

31

28

28

27

28

30.

29

29

28

33

30

29

26

20

20

20

16

Oil)



TABLE I b.

CONCENTRATION (ui Gas / ks Rock) OF Ci - C7 HYDROCARBONS liv CUTTINGS

J

I
I
I
I
J.

I
J
I
I
I
I
I
I
i

I
1
y
J
i

j

i
i
i
i
i
i
i

i
i
i

i
i

j.

I
I
I
1
I
I
I

i

J.

"l

1"
i

•j •

ii

ri

ii

fi

I-i

(•!

ii

ri

ii

ri

I"!

ii

ii

ii

ii

ii

ii

ii

i'i

"rl

r;

IKU
n c>.

7430

7332

7434

7436

7433

7440

7442

7444

7647

7649

765 i

7653

7655

7657

765?

7661

7663

7665

7668

7669

7671

/ '..• .- -"'

DEPTH
ni

2824

2842

2860

2878

2896

2914

2 9;-i 2

2950

2963 -

•"'9;-!,'-.

3004

•~iO22

3040 .

3076

3094

3112

3130

3157

3 i 66

3184

3202

32:20

Cl

82

1 79

667

1684

2014

3691

821

164

-; (-i-"-i

.•- •—••-.'

148"

157

296

. • 466'

• 514

171

224

215

372

245

2'~'9

434

r-, o;r;

59 4"

C2

115

485

2176

7864

11209

10550

3577

305'

423

158

480

976

6 6 0

• 419

419

335

200

552

4 9 "'

374

i 196

4966

i 3> i

C3

206

691

• 3210

14287

24344

18218

77 IS

849

. 739

417.

743

1522

1171

1042

960

707

506

1620

1710

1563

2103

":-,,''-.,'-.

1678

iC4

44

i 37

~" i~i *"7

/ y /

3733

6 o' / 4

4112

1955

315

242

130

181

358

390

363

327

269

192

711

637

706

700

772

4 0 3

nC4

116

1-i £• A

1535

7345

12366

7733

4309

795

5S~'

391

495

1010

i 100

1011

843

637

561

1931

ivi 0

197 r

2000

2075

i i 04

C5+-

272'

575

1895

7956

11250

5030.

:~'99;-!

1322

1406

1707

1558

' 2024

5420

4579

2319

2502

i 897

3972

3222

3172

4390

T~, "~i ''• -•f-

£'r • ! . " [ • ; _ '

SUM
C1-C4

562

1778

'8435

34913

56306

44353

13380

2428

2144

i244

2061

4162

3738

3343

2726

2222

i 674

5235

5044

6433

i 6 77 6

5 i. 7 5

SUH
C2-04

430

.1599

7768

33234

Fi4-2'93

40662

17559

2264

1961

i 096

1904

3366

3322

2334

2555

1998

1453

4363

4799

46 i 5

60 05

X i 2- ! '"'

.*• nr ,~: ,

,WF:T-
MESS
('

O •_> .

i™. V ,

92»

95.

96.

91.

9-5.

c-.

9 i.

yy.

92,

92.

•87.

84.

93.

89.

87.

92.

95.

.-' -_; >

,; -r

93

09

18

H 2

63

=;;•;;

45

07

90

70

65

72

13 •

ft 9

14

2 8 •

iC4

nC

0.

0,

0.

0.

0.

0.

0.

• o .

0.

0.

0.

0.

' 0.

0.

0.

0.

0.

0.

o..

0,

0.

0 r

0.

'•A

43

50

51

•-'il

53

45

40

44

33

36

35

36

39

39

34

36

- - . .•• # •

. S ™i

~.-7

•"_ ~7"



TABLE I b.

CONCENTRATION (ui Gas / kg Rock) OF Cl - C7 HYDROCARBONS IN CUTTINGS

I
I
.1. —

I
I
T

I

I

I
I
X

T
T
.!-

I
I
I

I
I
T*
.1.

I
I
I

i.

T
A

I
I
T

I

I
I
I
I

I
I

I
X
I
I
3:
X.

I

I
I

i
T

M

hi

li

M

fi

li

li

li

li

li

li

M

li

M

M

fi

f-i

li

li

fi

li

M

f-i

IKU
Pl Ci .

7677

7679

7680

7681

768":

7685

7687

7639

7690

7692

7694

7696

7698'

7700

7702

7704

7706

770.8

7710

• 7712

7714

77 3 6

7718

DEPTH
m

3238

3256

3265

3274

•-;•>:>•"•

3303.

o *Tj v;-;

3346

3355

3373

3391

3409

3427

3445

3463

348 3

3499

3517

3535

3553.

3569

8587

3605

II
. 

II II II
O

 
II

>•
* 

II
. 

II

416

1 687

544

828

•~:6O

971

1063

.742

18577

9588

33664

65345

79458

3608 i

. 35761

92794

17071

.11117

82514

119575

3 04286

67028

34313

C2

596

3298

1162

2014

25"1

930

1964

2213

27946

3.6514

38006

41373

47353

34678

27078

54115

10523

10750

45753

40055

34105

28494

14594

IIII 
C

O
II 

O
IIIIii 

1

734

3093

1640

2287

6 4 " 7

1124

i751

2590

9840

7830

17054

24935

26722

14640

9754

29965

42i9

5098

18525

27978

23659

9004

9251

i 04

177.

608 -

330

377

•"•05

232

• 292

494.

860 '

723

1306

1752

1871

1118

831

2530

454

575

1493

2571

2174

1 040

866

nC4

457

1585

883

i 047

61 1

635

775

.1218

1718

1641.

2418

2776 -

2644

2068

1412

2322

812

1108

i 946

•2554

2340

1103 '

1040 •

C5+

1412

3644

1859

2249

"•87H

1906

1724

2220

y j y

1088

854

9811

9261

1039

762

6971

886

896

SUM
i_: 3 - C 4

2380

i 0272

4559

655 i

pO74

•T«O •"»•":•

5842

7257

58942

36296

92448

36180

58047

88586

74836

81726

33077

28647

916150232

943192732

876166564

383 3

465

06669

60064

SUM
C2-C4

1 9 6 4

• 8 5 8 4

4 0 1 5

5 7 2 3

1~ 3 5

2920

4783

6515

40365

26708

58784

70835

78589

52505

39075

88932

16007

17530

67717

73157

62278

39640

-~r ZT ~~7 ™ i

WET-
NESS
< %)

S3.

87.

.-.•-.

75.

81.

68.

73.

63.

52.

49.

59.

52.

48.

48.

61.

45,

•~,"7
•-'.' .

37.

37.

4 2.

51

tr-?

06

36

65

04

84

78

48

58

59

02

72

27

21

94 e'

39

3 9

08

96

39 .

16

iC4

nC4

0.

0.

0.

0.

o.

0.

0.

0 r

0.

0.

0.

0.

0.

0.

0..

• 1.

0.

0.

0.

3 .

0.

0,

0,

•-•'V

3 o

37

36

•-:4

36

38

45

50

44

54

63

71

54

.59

09

56

52

77

01*

93.,

94

*T.' '~Zi



TABLE I b .

CONCENTRATION (ul Gas / k<=> Reck) OF Ci - C7 HYDROCARBONS IN CUTTINGS

I . • SUM CUM WET- . i 04 I
I IKU DEPTH Cl C2 03 iC4 r,C4 05+ 01-04 02-04 MEGS I
I no m (%) r.C-'-1 I

I ' . Z

I H 7720 3623 -=16970 32206 9003 356 '"•''•c' 419 90004 43034 47.31

! '•-' 7722 36*1 66896 45523 .' ! 3G6 95-1 1203 400126465 59569 47.10

I •*! 7^24 3659 32''L4 30279 9 i 87 ' 732 1030 402 73641 41227 55.93
T

I H 7726 3677 66543 47632 14319 1303 1646 537131943 65405 49,57

I H ~"r7::": 3695 75553 40676 j 044'3 C33 1104 420128615 53056 41,25
T
I M 7730 3713 108836 61198 19453 1320 • 1519 323192326 83491 43.4]
j

I.ii 7732 3731 .37678 54361' 231.83 218 3109 109011:3550 80372 68=22
I . . .
1 ivi 77.?4 3749 12236 20649 i 1049 1159 1780 . 719 4As"74 34637 73.89

I ivi 7786" 3767 11648 15611 8750 ' 999 1710 948 38717 27069 69.92
J
T !>1 7738 3785 ' 15791 216.71 11037 1243 -2336 1375 52123 36337 69.71
I • .

I M 7740 3303 7139 13552 9244 1568 3862 5071 35364 28226 79.8i
I :
I M 7742 3820 8130 6962 5402 933 2321 3203 18747 15618 83.31
I • . . . '

I M 7744 3838 9341 13012 6797 968 2053 2646 32176 22835 70,97
I
I M 7746 3856 2555 5101 3135 714. 850 1111 12355. 9800 79.32
I
I M 7748 3870 1884 3483 2012 281 382 471 8041 6158 76*58
I

DATE : 27 - 9-82.

o . yy

0 :, 79

0=71

0. 79

0. 75

0. 87

0. 07

0.65

0. 53

0. 53

0 - 4 1

0. 40

0.47

0.84

0.73

.1

1
T

T
X

I
I
I
T
J.

J

I
I
I
I
I
I
I
T

I
I
I
I
T

7

i
i
i
i
i
i
i



TAE:i ET I c.

C O N C E N T R A T I O N < u 1 G a s / k g R o c k ) O F Cl C7 HYDROCARBONS ( la + Ib )

I
I IKU DEPTH
I n •:•. m

I
I M 7270 1020
I
I M 7271 1040
I
I M 7272 1060
I
I Pi 7273 1080
I
I Pi 7274 5 100
T
x

I M 7275 1120
I
I pi 7276 1140
I
I M 7277 1160
T
i

I M 7278 1180
I
I K 7279 1200
T
I Pi 7280 3.220
I
I M 7281 i 240
I
I M 7282 1260
I
I Pi 7283 1280
I
I Pi 7284 1300
I
I Pi 7285 1320
I
I PI 7286 1340
I
I Ii 7287 1360
I
I PI 7288 5 380
I
J ii 7289 1400
I
I Pi 7290 1420
T

J Pi 72T~1 144 0
J'
J I"; 72'?2 1460

Cl C2 C3 iC4 nC4

2300

602

1270

6872

90

10357

5 6

.y

2820

153^

2125

2 "-"••'"! 7

4667

9777

1942

4763

3912

2870

2484

5873

945

1608

5872

A F i !-;•"•

8

17

52

124

5

17

3

12

0

. 31

13 •

99

48

4

39

. 18

- io

57

17

4

47

13

10

C5+

8

45

677

167

1306

42

32

88

90

84

121

168

97

122

26

23

174

61

SUM
C1-C4

2302

602

i 270

6877

i 2063

905

10383

•-• •-••-.••:;

1535

2125

2337

4674

9842

1999

4990

3934

2897

2487

5942

962

5 663

538°

267 38

SUM
C2-C4

2

0

o

5

.-,£r

o

26

•-,

0

0

o
I—1

65

56

227

22

27

3

69

17

56

1 7

156

W E T -
N E S S
17.)

0

0,

0,

0,

0.

0.

0.

0.

0.

0.

0.

0.

0.

2.

4.

0.

0.

0.

1.

1.

0.

0.

.07

• 00

. 00

.07

, 21

. 0 0

, 25

, 10

, 0 0

00

, o o •

17

66

83

55

57

93

13

16

76

34

29

iC4

nC4

3.97



TABLE i c..

CONCENTRATION < u 1 Gas / 'ks Rock) OF Cl - C7 HYDROCARBONS ( la + Ib )

i
T
I

I
I
I
I
I
I
1

I
I
1
i.

I

I
I
1
I
I

i
i
i
i

i—
i

i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i

i

ti

ii

ii

li

M

ii

ii

ii

ii

li

ii

M

ii

ii

ii

li

M

li

li

li

ii

ii

M

I KU
n o.

7293

7294

7296

7298

7300

7302

7304

7306

7308-

7310.

7312

7314

7316

73i8

7320

7322

7324

7326

7328

7330

7332

7334

DEPTH
m

1480

1500

i 520

1540

1560

1580

1600

1620

1640

1660'

1680

1710

1720

1740

1760

1780

1800

1820 ,

1840

1860

1880

1900

1920

Cl

9515

863

6115

16208

9705

37925

2441

17492

3469

19089

22950

6064

3131

3631

547

1248

4606

5851

3797

1500

3392

3516

855

C2

25

25

S5

5

42

16

59

78

30

23

56

8

'"' 3

29

58

21 '

18

20 *'

20

12

23

57

25

71

9

26

12

' 35

58

18

19

55

12

1

13

7

.T,

i

i

iC4

6

6

i

nC4

-

SUM
C5+ C1-C4

85 9563

132 863

6115

i 6297

9754

3808 i

2455

i00 17566

3498

19189.

23087

323 6U2

i41 . 3174.

3742

567

i27 1272

277 4647

.362 5916

162 3821

252 1519

552. . 3413
•

SUM
C2-C4

48

0

o

O .-'

49

156

14

74

29

100

i37

48

43

111

20

24

42

65

-"•:-;

19

21

22

12

WET-
NESS
("/.)

0. 50

0.00

0.00

0. 55

0. 50

0.41

0.57

0. 42

0.82

0. 52

0.59

0. 78

1 .36

2.97

3. 59

1.86

0.90

1. 09

0.61

1 . 25

0.61

0. 61

i . $'••

iC4 3
]

r.C4 3

3

1
3
I
1
I
I
3
I
I

I

I
3
I
3
I
3
2
3
I
3
3
3
3
3
3
3
3
3
3
3
3
1
j

3
*
]

3
3
3
i

]



TABL E 7 c.

CONCENTRATION (ul Gas / kg Rock) OF Ci - C7 HYDROCARBONS ( la + lb )

I
I
I
1=
I
1
I
I
I
I
I
I
I
I
I
I
I
I
I
J-

I
I
I
I
I
I
I
I
I
I
1
I
I
I
I
I
1
I
I
I
1
I
I
I
I
I
I
i
J
I

IKU DEPTH
r i c<. m

Ci O to

SUM SUM WET- iC4
iC4 nC4 C5+ C1-C4 C2-C4 NESS

('/.) nC4

li 7338

!i 7340

li 7342

li 7344

fi 7346

fi 7348

li 7350

ii 7352

ii 7354

ii. 7356

fi 7358

fi 7360

li 7362

M 7364

fi 7366

li 7368

li 7370

fi 7372

fi 7374

li 7376

h 7378

ii 7380

3.940

i 960

1980

2000

2020

2040

2060

2080

2100

2i20

2140

2i60

2180

2200

2220

2240

2260

2280

2300

2320

2340

2360

2380

1275

4701

994

3215

739

3910

" 921

4846

4191

486

2301

4503

9477

16029

6800

9799

i 6693

2880

1783i '

43527

4 0842

3 88998

54

6

55

3 2

156

78

170

89

.28

97

193

198

337

1425

'3598

4933

1499

' 5770

3 0860

1224 6

62779'

2

1

10

38

10 15

15

3b 8

300

249

291

282

224

1297

4758

1001

3272

752.

4076

1058

50A9

2 A

58

7

57

13

166

i 37

223

1. 72

i.2i

0.65

1. 73

i . 73

4.07

12.96

4.40

('s

).

66

00

11

15

25

22

45

927

12

21

41

84

72

174

2402

6117 2322

782i 2819

3141 1740

8005. 2710

7062 2212

10897 2984

1 i 029 2868

4 84 98 104 4 i

57

15

' 87

1579

4711

5428

4580

6475

5144

7055

6350

3o3

165

265

200

356

3354

10966

10549

i 7798

20127

3 8720

3 6402

1912 3

4291 i 01

571 84

2982- 3.81

4863 360

9783 ' 306

16672 • 644

13133 6333

26546 16747

37694 2i002

13839 10960

38094 23001

380j8 20187

75323-'31796

73335 324 73

i30i 951 4 i i 97

14.

6.

• 7 .

•-•

-—1

48.

63.

55.

79.

60'.

53.

42.

44.

42.

y 1,

07

40

13

86

22

09

72

19

3 b

3 0

21

31

76

0.42

0.54

0.44

!. 46

0.52

0.59

0,49

0. 52

0. 38

0.42

0. 4 3

0. 4 2

u. 45

0.54



TABLE I c.

CONCENTRATION <ul Gas / ks Rock) OF Cl - C7 HYDROCARBONS ( la + Ib )

I
i
J
I
I
I
I
I
I
I
I
I
I
I

j.

I
I
I
J.
I

I
I
I
I
I
I
T
X

I
I
I
I

X

I
j.

I
I
I
I
I
I
I
I
I
j.

I
I
I
i
i
j

M

.M

M

M

H

M

M

i'i

M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

IKU
n o.

7384

7386-

7388

7390

7392

7394

7396

7393

7400

7402.

7404

7406

7408'

7410

7412

7414

7416

7418.

7420

7422

7424

7426

7428

DEPTH
m

2400

2420

2440

2460

2480 •

2500

25i3

2536

2554

2572 .

2590

2608

2626

2644

2662

2680

2698

2716

2734 •

2752

2770

2788

2806

itil1 
O

 
i

1 
• 

1
1 

1
II 

1
II 

1

107209

31099

2699

34812

30867

46561

41615

14570

10776

19340

9431

13075'

23275

30727

3497 .

2211

4271.

1 138

615

455

.471

1234

9 i 9

C2

30902

8438

743

6995

5059

7181

5443

2192

1328

2436

1857

1699

2839

1693

512

213

98

108

126

72

.106

211

184

II
1 

II
i 

II
i 

O
 

II
1 

C
O

 
1 1

1 
1

23277

8680

1076

7406

414.1

5053

3123

1924

1936

1783

1561

1252

1503

1105

389

192

71

68

79

62

97

. 151

167

iC4

5016

2280

476

3088

1742

1629

940

863

399

951

470

501

297

227

91

70

30

18

8

1

3

10

i5

nC4

10556

5292

1451

7456

4228

3801

2146

2109

2083

1906

1048

1038

573

541

224

199

91

61

40

5

9

21

60

C5+

23541

15675

7258

24500

18208

16441

10951

19721

13476

15363

8286

11313

6748

3653

2497

2248

2795

1654

1357

593

787

570

554

SUM
C1-C4

176960

55789

6444

59757

46036

64225

53268

21657

17522

26417

14367

17565

• 28487

34293

4713

2885

4560

1393

868

. 595

685

1678'

13-43

SUM
C2-C4

69751

24690

3746

24945

15168

17664

11653

7087

•6745

7077

4936

4490

• .5212

3566

.1216

674

289 '

255

253

140

214

393

425

WET-
NESS
(7.)

39.

44.

58.

41.

32.

27.

21.

32.

26.

34.

25.

18.

10.

25.

23.

6.

18.

29.

31.

2'J.

31 .

42

26

12

74

.95

50

88

72

50

79

36

56

30

40

80

36

34-

34

11

49

30

45

62

iC

nC

0.

0.

0.

0.

0.

0.

0.

• 0 .

0.

0.

0.

0.

o.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

A

A

48

43

33

41

41

43

44

41

43

50

45

48

52

42

40

35

33

30

20 :

30 :

29

47



i nDLt. i C .

CONCENTRATION ( u l Gas / kp R o c k ) OF C i - C7 HYT<ROCARBOHi- < l a •+ lin >

SUH SUi'i WET- i'C 4
Cl ' C2 C3 iC4 nC4 C5+ C1-C4 C2-C4 NESC

('/.) nC4

J
I
I
1 -

I
i

J
f
2.

I
I
I
I
I
7
X

•r

I
i

1
I
3
I
3
I
I

I
I
T
I
J
I
J
I

M

i'i

M

i'i

i i

M

i-i

ft

hi

ii

ivi

M

i'i

rl

ft

IKU
n •:•.

743

743

743

7 4 3

744

/ 44

iO

4

3

0

7444

764

7 6" 4

.765

765

765

765

765

7

9c

1

tt

7

• • ; -

DEPTH
m

2824

2342

23"60

2896

291 4

iiyj i

2950

2968

298t- ' .

3004

3022

3040

3058

3076

4305 732 508 10i 187 . 611 5834 1529 26,20 0.54

1806 896 353 161 315 679 4032 2226 55.21 ' 0.5i

16173 8126 6301 1405 2363 2790 34368 18195 52.94 0.59

26384 16168 19233 4668 8717 9247 75171 48787 64.90 0.54

8339 14739 27120 6877 13191 11888 70817 61927 87.45 0.52

9393 12964 19836 4372 8249 5491 54813 45420 32.86 0.53

5689- 6860 10001 2295 4872 4433 29716 24027 80.86 0.47

1827 940 1379 433 930 2252. 5559 373.1 67.13 0.44

882 707 945 286. 621 1552 3441 .2553 74.36 0.46

164 i 65 428 130 39i 1707 1273 Iil5 87.20 0.33

726 704 914 205 .541 1643 3090 2364 76.51 0.38

98i 1314 1748 388 1069 2090 5501 4520 82.17 0.36

632 733 1240 401. 1127 5456 " 4134 3502 84.70. 0.3.6

867 522 1129 377 1040 4632 3934 3068 77.97 0,36

261 473 1017 339 868 2854 2958 2697 91.18 0.39

I M 7*61 3094 633 524 833 297 . • 727 2557 3020 2882 78\87 0.41

I H 7663 3ii2- 632 490 736 244 ' 643 1996 2745 2113 76.98 0.38
J
1 i'i 7665 3130 980 758 1832 776 2074 4035 6420 5441 84.74 0.37
r .
I i'i 7668 3157 399 543 1730 706 1938 3245 5372 4973 92.57 0.36
J
I iV 7669 3166 1891 1125 2534 967 2447 3587 8963 7072 78.91 0.40»
J ' *
7 '"i 767 1 3184 2749 2654 2'̂ 33 846 2276 4703 .! 1457 8703 76.01 0.37
1

'.'. n 76 73 3 20'Z .i3l0i 6052 4.i 43 835 2170 5585 27101 14000 5i«66 0.33
j

I ri 7c<75 3'-?20 .•':•.".'2 i4 j. i j.693 hi i i lC'9 4359 52^6 4<.23 38, i 4 0.37



TABLE I c.

CONCENTRATION (ul Gas / ks Rock) OF Cl - C7 HYDROCARBONS ( la + Ib )

I
I
I

r

J—:

I

I
I
J.

1"
T
.L

J

I
J
T

r
i

i

i

i

i

i

i

r
i
i
i
i
i
i

I
I
I
I
I
I
I
I
T

I
i

I
I
I

T

T

M

M

M

M

Ii

M

M

Ii

M

M

Ii

ii

M

M

M

M

Ii

M

M

Ii

Ii

fi

!i

IKU
n o.

7677

7679

.7680

7681

7633

7685

7687

7689

7690

7692

7694

7696

7698

7700

7702

7704

7706

7708

7710

7712

7714

7716

7718

DEPTH
m

3238

3256

3265

3274

3292

3301

3328

3346 .

3355

3373

3391

.3409

3427 ,

3445

3463.

3481

3499

3517

3535

3551 •

3569

;-:!=; ft 7

3605

Cl

1 13 8

8058

3312

5415

1243

999

1881

6719

6:3-707

37675

127226

72748

. 88317.

43445

35876

180042

18060

12165

86196

158484

153963

83994

' 44799

C2

•

968

6252

2886

4413

840

. 935

213 7

5062

50536-

27696

82451

44919

48960

37347

27095

95439

10609

10895

4 70 i 6

56619

57731

33681

17950

C3

935

4253

2538

3564

1154

i 127

1820

3908

3.5946

11209

28860

25892
.-.

27143

i 5356

9759

38846

-4238

5135

13769

33O5i

27919

9888

9939

iC4

204

755

445

525

273

•£- '."' X-

299

654

1533

"1087

2506

i 837

1907

1188

831

3436

456

580

153 8

2832

2566

1123

94 4

nC4

510

1 766

3 087

i 320

753

635

' 786

1440

2510

2102

3718

2854

2677

2134

1412

2952

812

1111

i 964

2755

2654

i 166

3 i" 0 3

i 495

2090

2546

2520

3 906

• 1733

2345

i i 83-1

1313

SUM
C3-C4

3734

21042

10268

15238

4263

3927

6903

i 7784

39233

79768

1284244761:

1002148250

980169004

i 064

762

99470

74973

SUM
C2-C4

2617

1 2984

6955

9823

3020'

2929

" 5022

11064

70525

42093

f 17535

• 75502

80688

56026

39097

892320715140673

886

896

9241

10102

34174

29885

55463

51741

985249833

4081

500

29852

74736.

16114

3 7721

69267

93257

90870

•4 5858

29936

WET-
NESS
("

70.

61 .

67.

64.

70»

74.

72.

62.

50;

52.

48.

50,

47.

56.

•52.

43.

47.

59.

44.

37.

36.

35.

40.

i)

07

70.

74 •

47

84

57

76

22

6 5 •

77.

02

93

74

32

15

86

3.5

3 0 •

56

04-

37

• - ; • -

06

• iC4

ni.

0.

0.

0.

0.

0.

• o.

0.

0,

0.

•0.

0.

0.

0.

0.

0.

1.

0.

0.

0.

1.

0.

0,

0.

'.A

40

40

41

40

36

36

38

45

61

52

67

64

71

56

59

16

56

52

77-

03

97

96

y c *

i
i

= 3
I
I
I
I
I
I
I
I
I
j

I
J
I
I
I
I
J

1
I
I
T

I
I
I
I
r
i
i

i

i
i
i
i
i

i
i

i

i

i

I
r

T
j.
T

i

T



TA BL r c.

CONCENTRATION (ul Gas / ks Rock) OF €1 - C7 HYDROCARBONS ( la + lb )

I IKU DEPTH
I n o. m
*r — —• ™ — — — - ~ — — — — — — • — «•

i
T ii 7720 3623
I
I i-l 7722 3641
I
I il 7724 3659
T
I M 7726 3677
I
I M 772S 3695

Cl
. • SUM SUM WET-

C3 iC4 nC4 C5+ C1-C4 C2-C4 NESS
iC4

nC4

I ;•! 7730 3713

!. r; /732 3 s'31
I
T jvj 7734 3749 .
T
"I ''"• 7736 3767

f h 7738 3735
T
I H 7740 3803
1
I H 7742 3820
j

•I i-*1. 7744 3S38
I
I M 7746 3856
I
I M 7748 3870
I

44*143474 60^)67 40,46

34 1211328 89521 42,36

71311 43666 10962 968 1096 482128002 56691 44.29

78111 50984 12395 1015 1272 42i 144276 66166 45.36

36842 32607 9643 763 1064 423 80925 44082 54,47

74290 50995 15498 i.362 1692 607143838 6.9548 43,35

93407 46436 11547 9:12 .11.73

i21808 66234 20350 3 372 1565

71603 64538 25991 426 3329 1211165090 942C3 56,C3

13629 22193 1L47;=> 1194 isn:2 746 553 i.7 36607 -66.32

15911 16298 8967 1017 1736 • 961 43923 28018 63.73

22515 23212 11473 1278' 2380 i404 -60353 38348 63.00

18035 15325 i0233 • 1711 4117 5269 49971 31936 -63.91

23208 10714 6933 1104 2671 3458 44630 21421 43.00

30083 16978 ' 7833" '1057 2193 2751 58144 28061 43.26

14686 6714 3503 '739 . 894 1133 26535 11849 44.66

13446 4693 2309 302 422 493 21172 7726 36.49

0. 88

0. 80

' 0.72

0 • 80

0. 78

0, 88

0, 13

0- 66

0. 59

0,54

0.42

0. 41

0. 48

0.83

0.72

DATE = 27 - 9 - 82.



Lithology and
Total Organic Carbon measurements

TABLE NO.: II
WELL NO.: 6407/2-1

Sample
Depth

(m)
TOC Lithology

M-7270

M-7271

M-7272

M-7273

M-7274

M-7275

M-7276

M-7278

M-7279

M-7280

1000-1020

1020-1040

1040-1060

1060-1080

1080-1100

1100-1120

1120-1140

1160-1180

1180-1200

1200-1220

10% Sand, fine to very coarse, but other
minerals, such as hornblende and feldspar
angular to subrounded.

80% Rock fragments of plutonic and
metamorphic origin.

10% Casing cement.

60% Sand, as above.
35% Rock fragments, as above.
5% Casing cement.

50% Sand, as above.
50% Rock fragments, as above.

40% Sand, as above.
60% Rock fragments, as above.
Sm.am. Shell fragments.

60% Sand, as above.
40% Rock fragments, as above.

Sm.am. Shell fragments.
Pyrite.

60% Sand, as above.
40% Rock fragments, as above.
Sm.am. Shell fragments;

Garnet;
Pyrite.

70% Sand, as above.
30% Rock fragments.

Sm.am. Shell fragments.

40% Sand, as above.
60% Rock fragments, as above.

Sm.am. Mica.
Pyrite.
Shell fragments.

60% Sand, as above, fine to coarse, angular t<
rounded.

40% Rock fragments, as above.
Sm.am. Shell fragments.

Chalk, white.
Kyanite.

60% Sand, as above.
40% Rock fragments, as above.
Sm.am. Shell fragments.

Chalk, white.

051/i/ah/l



LIfhoiogy and
Total Organic Carbon measurements

TABLE NO.: II
WELL NO.: 6407/2-1

Sample

M-7281

M-7282

M-7283

M-7284

M-7285

M-7286

M-7287

M-7288

Depth
(m)

1220-1240

1240-1260

1260-1280

1280-1300

1300-1320

1320-1340

1340-1360

1360-1380

TOC Lithology

60% Sand, as above.
39% Rock fragments, as above.
1% Shell fragments,

Sm.am. Forams

60% Sand, as above.
40% Rock fragments, as above.
Sm.am. Shell fragments.

?Coal.
Forams.
Pyrite.

70% Sand, as above.
30% Rock fragments, as above.
Sm.am. Shell fragments.

Pyrite.
Glauconite, very dark green.
Chalk, white.

70% Sand, as above.
30% Rock fragments, as above.
Sm.am. Shell fragments.

Pyrite.
Coal, black, silty.

40% Sand, as above.
60% Rock fragments as above.
Sm.am. ?Coal.

Shell fragments.

50% Sand, as above.
50% Rock fragments, as above.
2% Shell fragments.

Sm.am. Wood fragments.
Pyrite.

40% Sand, as above.
60% Rock (metamorphic and plutonic)

fragments.
Sm.am. Shell fragments.

Pyrite.

70% Sand, as above.
30% Rock fragments, as above, now including

well cemented sandstone and grey claystone
Sm.am. Pyrite (after bioturbation).

Shell fragments.

051/i/ah/2



Lithology and
Total Organic Carbon measurements

TABLE NO.: II
WELL NO.: 6407/2-1

Sample

M-7289

M-7290

M-7291

M-7292

M-7293

M-7294

M-7296

Depth
(m)

1380-1400

1400-1420

1420-1440

1440-1460

1460-1480

1480-1500

1510-1520

TOC Lithology

70% Sand, as above.
30% Rock fragments, as a.bove, no sedimentary

rocks observed.
Sm.am. Pyrite.

Shell fragments.

80% Sand, as above.
20% Rock fragments, as above.

Sm.am. Pyrite.
Coal.

80% Glauconite, dark green.
15% Sand, fine to coarse, mainly quartz.
5% Rock fragments, as above.

Sm.am. Shell fragments.
Pyrite.

20% Glauconite, as above.
70% Rock fragments, as above, but also include

some silty and sandy some light grey
claystone.

10% Sand, as above.
Sm.am. Shell fragments.

Pyrite.
Forams.

10% Glauconite.
80% Metamorphic and plutonic rock fragments.
5% Limestone, brownish grey, blocky,

microcrystalline.
5% Claystone, silty, light grey, micaceous,

often glauconitic.
Sm.am. Pyrite, indicating burrowing.

30% Metamorphic and plutonic rock fragments.
40% Sand, as above, fine to ̂ ery coarse.
5% Glauconite.

10% Siltstone, brownish grey, micaceous,
sandy and clayey.

15% Limestone, brown, brownish grey,
microcrystalline, blocky.

Sm.am. Pyrite.
Shell fragments.

50% Siltstone/silty claystone, light brownish
grey, occasionally pyritic, occasionally
glauconitic.

30% Sand, as above.
15% Rock fragments, as above.
5% Glauconite.

Pyrite.
Shell fragments.

.051/i/ah/3



Lithology and
Total Organic Carbon measurements

TABLE NO.: I I
WELL NO.: 6407/2-1

Sample

M-7298

M-7300

M-7302

M-7304

M-7306

Depth
(m)

1530-1540

•

1550-1560

1570-1580

1590-1600

1610-1620

TOC

2.49

1.66

1.76

2.01

2.52

Lithology

60% Siltstone, as above.
20% Sand, as above.
8% Rock fragments, as above.
2% Glauconite, as above.

10% Limestone, as above.
Sm.am. Shell fragments.

Pyrite.
Forams.

45% Siltstone, brownish grey, as above.
10% Sand, as above.
30% Claystone, ^ery light brownish grey,

micaceous, occasionally silty.
5% Limestone, as above.

10% Rock fragments, as above.
Sm.am. Pyrite.

Shell fragments.
Forams.
Glauconite.

90% Siltstone, brownish grey, micromicaceous,
calcareous.

5% Claystone, brownish grey, light brownish
grey.

5% Sand, fine to \iery coarse.
Sm.am. Rock fragments, plutonic and metamorphic.

Coal.
Chalk, white.
Glauconite.

40% Siltstone, brown, brownish grey, as above.
5% Claystone, as above.

35% Sand, fine to coarse, mainly quartz,
poorly sorted, poorly cemented.

20% Rock fragments, as above.
Sm.am. Shell fragments.

Forams.
Pyrite.
Glauconite.
Coal.

90% Siltstone, brown, brownish grey, as above.
8% Rock fragments, as above.
2% Sand, fine to coarse, as above.

Sm.am. Claystone, light brownish grey, brownish
grey, as above.
Glauconite.
Pyrite.
Shell fragments.
Chalk, white, light brown.
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Lithology and
Total Organic Carbon measurements

TABLE NO.: I I
WELL NO.: 6407/2-1

Sample

M-7308

M-7310

M-7312

M-7314

-

M-7316

M-7318

Depth
(m)

1630-1640

1650-1660

1670-1680

1690-1700
•

1710-1720

1730-1740

TOC

2.12

2.21

1.95

2.11

1.54

1.24

Lithology

100% Siltstone, brown, brownish grey, as above.
Sm.am. Claystone, as above.

Sand, as above.
Rock fragments, as above.
Glauconite.
Limestone, brown.

100% Siltstone, as above.
Sm.am. Claystone, as above.

Rock fragments, as above.
Sand, fine to very coarse, as above.
Glauconite.
Pyrite.

95% Claystone, light brownish grey, as above.
5% Siltstone, as above.

Sm.am. Sand.
Glauconite.

95% Claystone, as above.
5% SiHstone,

Sm.am. Sand.
Glauconite.
Limestone, brown.
Shell fragments.
Rock fragments.

95% Claystone, as above, occasionally light
greenish grey.

5% Siltstone, as above.
Sm.am. Glauconite.

Coal, black, shiny.
Limestone, as above.
Sand, as above.
Pyrite.

95% Claystone, light greenish grey, light
brownish grey, occasionally silty,
slightly calcareous.

5% Siltstone, brownish grey, occasionally
dark brownish grey, micaceous,
occasionally sandy.

Sm.am. Sand, as above.
Rock fragments, as above.
Glauconite.
Pyrite.
Limestone, brownish grey, blocky,
microcrystalline.
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LIthology and
Total Organic Carbon measurements

TABLE NO.: I I
WELL NO.: 6407/2-1

Sample

M-7320

M-7322

M-7324

M-7326

M-7328

M-7330

Depth
(m)

1750-1760

1770-1780

1790-1800

1810-1820

1830-1840

1850-1860

TOC

1.40

1.34

1.37

1.23

1.48

1.25

Lithology

98% Claystone, as above.
2% Siltstone, as above.

Sm.am. Sand, as above.
Glauconite.
Limestone, as above.
Pyrite.

98% Claystone, as above.
2% Siltstone, as above.

Sm.am. Sand, as above.
Coal.
ryrite.
Sandstone, very fine to fine, brownish
grey, well cemented.

93% Claystone, as above, occasionally light
grey, occasionally subfissile.

5% Siltstone, as above.
2% Limestone, brownish grey, brownish white,

blocky.
Sm.am. Sand, as above.

Pyrite.

95% Claystone, light greenish and brownish
grey, grey, as above.

5% Siltstone.
Sm.am. Limestone, brownish grey, as above.

Sand.
Rock fragments.
Pyrite.
Sandstone, wery fine to fine.

95% Claystone, brownish grey, greenish grey,
light brownish, light greenish grey,
grey, brown.

5% Siltstone, brownish grey, as above.
Sm.am. Limestone, as above.

90% Claystone, as above.
5% Claystone, brown to dark brown.
5% Siltstone, brownish grey.

Sm.am. Pyrite.
Limestone, as above.
Sandstone, yery fine to fine brown,
immature, well cemented.
Forams.
Coal.
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Lithology and
Total Organic Carbon measurements

TABLE NO.: I I
WELL NO.: 6407/2-1

Sample

M-7332

M-7334

M-7336

M-7338

M-7340

M-7342

Depth
(m)

1870-1880

1890-1900

1910-1920

1930-1940

1950-1969

1970-1980

TOG

1.00

0.63

0.64

2.00

0.59

1.82
0.50

0.49

Lithology

95% Claystone, light brownish and greenish
grey, brown, often mottled, occasionally
silty, occasionally off-white.

5% Siltstone, brown, light brown.
Sm.am. Pyrite.

Limestone, light brown, brown.
?Tuff.

95% Claystone, off-white, light brown, light
green, brown, occasionally mottled,
occasionally silty.

5% Siltstone, medium to dark brown,
micaceous.

Sm.am. Limestone, as above.
Forams.
Pyrite.
Shell fragments.

98% Claystone, light green light brown,
occasionally brown, non-calcareous.

2% Siltstone, brown, micaceous.
Sm.am Limestone, grey, brownish grey, brown.

Tuff, bluish grey, occasionally
laminated.
Rock fragments, as above.
Pyrite.

80% Claystone, as above, often with fine
laminae (tuffaceous).

20% Siltstone, brown, brownish grey, grey,
micaceous, probably tuffaceous.

Sm.am. Limestone, as above.
?Tuff
Sandstone, similar to above siltstone,
very fine to fine, immature.

70% Claystone, as above.
30% Siltstone, as above.
Sm.am. Limestone, as above.

?Tuff.
Sandstone, as above.
Pyrite.

93% Claystone, light green, light brown, as
above, with some white claystone.

2% Claystone, reddish brown.
5% Siltstone, as above.

Sm.am. Pyrite.
Limestone, as above.
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Lithology and
Total Organic Carbon measurements

TABLE NO.: H
WELL NO.: 6407/2-1

Sample

M-7344

M-7346

M-7348

M-7350

M-7352

M-7354

Depth
(m)

1990-2000

2010-2020

2030-2040

2050-2060

2070-2080

2090-2100

TOC

0.27

0.0

0.28

0.0
0.36

0.37

0.44

0.39

0.64

0.20

1.63

0.29

Lithology

80% Claystone, light grey, light greenish
grey, light brownish grey, slightly
calcareous, occasionally subfissile,
occasionally mottled.

15% Claystone, reddish brown, occasionally
light purplish grey, calcareous, blocky.

5% Siltstone, brownish grey, as above.
Sm.am. Pyrite.

Limestone, as above.

65% Claystone, light grey, light greenish
grey, light brownish grey.

15% Claystone, reddish brown, purple.
20% Siltstone, brownish grey, occasionally

sanay.
Sm.am. Limestone, dark brownish grey, brownish

grey, brownish white.

50% Claystone, light grey, light green, light
brown, as above.

•5% Claystone, reddish brown, as above.
45% Siltstone/Silty claystone, medium to dark

grey, dark brownish grey, medium to dark
greenish grey, possibly tuffaceous.

Sm.am. Limestone, as above.
Pyrite.

20% Claystone, off-white, light grey, light
green, light brown, as above.

5% Claystone, reddish brown, as above.
75% Siltstone, as above, possibly tuffaceous.
Sm.am. Pyrite.

70% Claystone, off-white, light grey, light
green, light brown, slightly calcareous.

30% Siltstone, brownish grey, occasionally
laminated, possibly tuffaceous. -

Sm.am. Claystone, reddish brown.
Pyrite.
Tuff.

90% Claystone, as above.
10% Siltstone, as above.

Sm.am. Claystone, reddish brown.
Limestone, light brown and brownish
grey.
Pyrite.
Tuff.
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Lithology and
Total Organic Carbon measurements

TABLE NO.: II
WELL NO.: 6407/2-1

Sample

M-7356

M-7358

M-7360

M-7362

M-7364

M-7366

Depth
(m)

2110-2120

2130-2140

2150-2160

2170-2180

2190-2200

2210-2220

TOC

0.54

0.42

0.64

0.70

•

0.52

Lithology

95% Claystone, light grey, light greenish
grey, light brownish grey, slightly more
silty than above.

5% Siltstone, as above.
Sm.am. Claystone, reddish brown.

Limestone, dark brownish grey, blocky.
Pyrite.
Tuff.

100% Claystone, off-white, light grey, grey.
Sm.am. Siltstone, as above.

Claystone, reddish brown.
Pyrite.
Tuff.

100% Claystone, as above.
Sm.am. Siltstone, as above.

Claystones, reddi sh brown.
Pyrite.
Tuff.

90% Claystone, as above.
5% Siltstone, probably tuffaceous, as above.
5% Coal, black shiny (?additive).

Sm.am. Limestone, white to light grey, light
brown.
Pyrite.
Tuff.
Sandstone, very fine to fine, well
cemented.

90% Claystone, mainly light grey calcareous,
occasionally white, light greenish and
light brownish grey.

10% Coal, as above.
Sm.am. Limestone, white (chalky) and grey

(blocky).
Pyrite.
Siltstone, as above.

85% Claystone, as above, mainly grey,
calcareous.

10% Casing cement.
5% Coal, as above.

Sm.am. Limestone, as above.
Claystone, bright red, reddish brown,
yellowish brown.
Siltstone, as above.
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Lithology and
Total Organic Carbon measurements

TABLE NO.: II
WELL NO.: 6407/2-1

Sample

M-7368

M-7370

M-7372

M-7374

M-7376

M-7378

M-7380

M-7382

Depth
(m)

2230-2240

2250-2260

2270-2280

2290-2300

2310-2320

2330-2340

2350-2360

2370-2380

TOC

0.82

0.70

0.78
0.76

1.01
1.03

1.28
0.91

1.00

0.93

1.13

0.94

Lithology

80% Claystone, silty grey, occasionally not
silty.

20% Siltstone/very fine sandstone, grey.
Sm.atn. Pyrite.

Chalky limestone.
Green claystone.

60% Claystone, silty, grey, as above.
40% Siltstone/very fine sandstone, as above.
Sm.am. Pyrite.

Glauconite.
Limestone, grey, angular, blocky.

40% Claystone, silty, grey, as above.
20% SiItstone, grey, light grey, as above.
40% Sandstone, \/ery fine to fine, containing

glauconite.
Sm.am. Pyrite.

Glauconite.
Coal.

60% Claystone, as above.
20% SiItstone,as above.
19% Sandstone, very fine to medium, angular

to subangular, mainly quartz, moderately
cemented.

1% Coal.
Sm.am. Pyrite.

Glauconite.

100% Claystone, grey, occ. silty, with
silt laminae grading to Siltstone, light
grey to grey, occ. sandy, grading to
Sandstone, light grey, yery fine,
moderately to well cemented.

Sm.am. Pyrite.

100% Claystone, grey, as above, grading to
SiItstone, as above, grading to Sandstone
as above.

Sm.am. Pyrite; Coal, Reddish grey Claystone.

100% Claystone, grey, grading with lenses of
sand and silt grading to Siltstone and
sandstone.

Sm.am. Limestone, light brown; Coal; Pyrite.

100% Claystone, grey, grading to silt and
very fine Sandstone.

Sm.am. Limestone, light brown; Coal, Pyrite,
Mica.
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Lithology and
Total Organic Carbon measurements

TABLE NO.: II
WELL NO.: 6407/2-1

Sample

M-7384

M-7386

M-7388

M-7390

M-7392

M-7394

M-7396

M-7398

M-7400

Depth
(m)

2390-2400

2410-2420

2430-2440

2450-2460

2470-2480

2490-2500

2509-2518

2527-2536

2545-2554

TOC

1.02

0.95

0.88

0.87

0.94

0.91

0.98

1.00

1.02

Lithology

100% Claystone, grey, silty, often laminated,
lenses and laminae are silty and sandy,
grading to Siltstone and yery fine sand-
stone.

Sm.am. Light grey to white limestone (chalky)
Coal; Pyrite.

100% Claystone, grey, as above, but less silty
and sandy, occ. laminated.

Sm.am. Coal, Limestone, brownish grey.
Chalk, pinkish white; Claystone, brick-
red; Pyrite, Glauconite (trace).

100% Claystone, gry with occ. sand and
silt laminae, as above.

Sm.am. Limestone, brownish white to buff;
Coal.

100% Claystone, grey, laminated with silt
and sand laminae, grading to sandstone
and Siltstone.

Sm.am. Limestone, light brown; Pyrite.

100% Claystone, grey, often laminated, with
lenses and laminae of silt and sand;
together with the Sand there is some
Glauconite.

Sm.am. Limestone, light brown, blocky; Pyrite;
Coal.

95% Claystone, grey, as above.
5% Limestone, light brown to brown, grey-

ish brown.
Pyrite.

100% Claystone, grey, as above, grading to Silt
stone and Sandstone.

Sm.am. Limestone, light brown; Coal.

95% Claystone, as above grading to Siltstone
and Sandstone.

5% Limestone, light brown.
Sm.am. Coal; Pyrite.

95% Claystone, grey grading to Silt and
Sandstone.

5% Limestone, brownish grey, Coal; Pyrite.
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Lithology and
Total Organic Carbon measurements

TABLE NO.: I I
WELL NO.: 6407/2-1

Sample

M-7402

M-7404

M-7406

M-7408

M-7410

M-7412

M-7413

M-7414

Depth
(m)

2563-2572

2581-2590

2599-2608

2617-2626

2638-2644

2653-2662

2662-2671

2671-2680

TOC

0.93

0.92

1.01

1.06

0.92

0.76

0.94

2.28

Lithology

80% Claystone, grey, as above.
10% Limestone, light brownish grey, as above,
10% Additive (Lignosulfonate?).

Sm.am. Pyrite; Coal.

90% Claystone, grey, occ. silty and sandy,
occ. grading to Siltstone and Sandstone,
but less Silt and Sandstone than above.

5% Limestone, light brownish grey.
5% Additive (Lignosulfonate).

Sm.am. Coal.

85% Claystone, grey, occ. silty and sandy,
occ. grading to Sand.

10% Limestone, light brown.
5% Additive (Lignosulfonate).

Sm.am. Coal; Sand, as loose grains reaching
coarse grain size; Glauconite.

95% Claystone, as above, grading to Silt and
Sandstone.

5% Limestone, light brown.
Sm.am. Lignosulfonate.

75% Claystone, grey, occ, brownish grey,
grading to Siltstone.

15% Limestone, light brown, occ. dark
brownish grey, blocky.

10% Additive (Lignosulfonate).

90% Claystone, grey, occ. greenish grey,
brownish grey, occ. grading to Silt-
stone.

2% Limestone, brown, light brown.
8% Additives/Lignosulfonate).

Sm.am. Sandstone, fine to very fine, well
cemented; Pyrite; ?Coal.

98% Claystone, grey, occasionally brownish anc
greenish.

2% Limestone, light grey and brownish grey.
Sm.am. Glauconite, additives.

95% Claystone, grey, occ. brownish grey,
as above.

2% Limestone, light grey, occ. dark brown-
ish grey.

3% Additives (Lignosulfonate)
Sm.am. Pyrite; Coal.
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Lithology and
Total Organic Carbon measurements

TABLE NO.: 11
WELL NO.: 6407/2-1

Sample

M-7415

M-7416

M-7417

M-7418

M-7419

M-7420

M-7221

M-7422

Depth
(m)

2680-2689

2689-2698

2698-2707

2707-2716

2716-2725

2725-2734

2734-2743

2743-2752

TOG

0.90

0.83

0.94

1.10

1.12

1.54

1.54

1.45

Lithology

95% Claystone, grey.
5% Claystone, brownish grey and greenish grey.
2% Limestone (light brown).
3% Coal and Lignite additives.

Sm.am. rust, Glauconite.

85% Claystone, grey, occ. greenish grey,
brownish, grey grading to Siltstone.

5% Claystone, reddish brown.
5% Limestone, light brown, as above.
5% Additives (Lignosulfonate).

Sm.am. Coal; Pyrite (trace).

70% Claystone, grey, greenish and brownish
grey.

10% Claystone, reddish brown.
5% Limestone, light brown, as above.

15% Lignite additive.

80% Claystone, grey, greenish and brown-
ish grey, as above.

5% Claystone, reddish brown.
5% Limestone, light brown, chalky or dark

brown, blocky.
10% Additives.

Sm.am Coal.

70% Claystone, as above.
25% Lignite (additive?).
5% Limestone, as above.

90% Claystone, medium to dark grey, pro-
bably more carbonaceous than above,
micaceous.

10% Limestone, light brown, brownish grey,
as above.

Sm.am. Coal; Pyrite; Claystone, reddish brown.

80% Claystone, light grey to grey and brownish
yrey.

20% Limestone, light brown and brownish grey.
Sm.am. Glauconite; Coal.
95% Claystone, grey to dark grey, sub-

fissile, occ. silty.
5% Limestone, light brown, probably

sideritic.
Sm.am. Claystone, green.
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Lithology and
Total Organic Carbon measurements

TABLE NO.: II
WELL NO.: 6407/2-1

Sample

M-7423

M-7424

M-7425

M-7426

M-7427

M-7428

M-7429

M-7430

M-7431

Depth
(m)

2752-2761

2761-2770

2770-2779

2779-2788

2788-2797

2797-2806

2806-2815

2815-2824

2824-2833

TOC

1.33

1.26

1.10

1.09

1.26 •

0.99

0.82

1.39

1.44

1.56

Lithology

95% Claystone, light grey to dark grey.
5% Claystone, reddish brown and greenish grey,
2% Limestone, light brownish grey.

Sm.am. Glauconite.

90% Claystone, as above, but occasionally
brownish grey, brown.

5% Claystone, reddish grey and brownish
red.

5% Limestone, grey, light brown, brownish
grey, probably sideritic.

Sm.am. Pyrite.

80% Claystone, grey to dark grey, brownish
grey-

10% Claystone, reddish brown.
5% Limestone, light brownish grey.

90% Claystone, grey to dark grey, brownish
grey, light grey, light brownish grey.

2% Claystone, reddish brown, as above.
8% Limestone, light brown grey, probably

sideritic.
Sm.am. Pyrite.

80% Claystone, grey to dark grey, brownish
grey, greenish grey.

15% Claystone, red/brown.
5% Limestone, light brown, grey as above.

75% Claystone, grey grading to dark grey,
subfissile.

20% Claystone, grey-brown.
5% Claystone, red-brown,

obs. Claystone light grey.
Sm.am. Si deri te, yellowish brown.

85% Claystone, light to dark grey.
10% Claystone, light grey to brown/grey and

greenish grey. •-
5% Claystone, red-brown.

85% Claystone, grey grading to dark grey.
10% Claystone, grey-brown, red-brown,

obs. green.
5% Siderite, light brownish grey to brown.

90% Claystone, light to dark grey.
7% Claystone, brownish to greenish grey.
3% Limestone, light brownish.

051/i/ah/14



LIthoIogy and
Total Organic Carbon measurements

TABLE NO.: II
WELL NO.: 6407/2-1

Sample

M-7432

M-7433

M-7434

M-7436

M-7438

M-7439

M-7440

M-7441

M-7442

Depth
(m)

2833-2842

2842-2851

2851-2860

2869-2878

2887-2896

2896-2905

2905-2914

2914-2923

2923-2932

TOC

1.70

3.80

1.79

0.26

8.97

8.70

1.87

8.59

9.65

7.15

1.66

8.58

2.36

7.68

Lithoiogy

85% Claystone, grey to dark grey, subfissile.
5% Claystone, red-brown.

10% Limestone, white to grey-white.
Sm.am. Limestone/Si deri te, brownish to brown;

Pyrite; light grey to green.
Claystone.

90% Claystone, grey to dark grey.
5% Claystone, red-brownish.
5% Limestone, light grey.

65% Claystone, as above.
5% Claystone, red-brown.

15% Claystone, light grey/white to greenish,
some calcareous.

15% Shale, dark brown-grey, \/ery fissile to
fissile, very silty.

Sm.am. Limestone, white;
Pyrite;
Siderite.

70% Shale, dark brown-grey, loose, papery
fissile, ^ery silty.

20% Claystone, grey to dark grey (?caved).
5% Claystone, light as above.
5% Claystone, red-brown (caved).

Sm.am. Limestone, white (?caved).

93% Shale, as above.
7% Claystones as above (caved);

Limestone (caved).

90% Shale, as above.
5% Claystone, grey, as above, (caved).
5% Limestone, as above, (caved).

90% Shale, as above. -
10% Claystones, as above (caved);

Sm.am. Limestone (caved).

85% Claystone, grey to dark grey, brownish
grey.

15% Shale, as above.

85% Claystone, subfissile, grey to dark grey
and brown-grey, some light grey to white,
red-brown, dark green.

15% Shale, as above.
Sm.am. Limestone, white; white Sandstone.
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Lithology and
Total Organic Carbon measurements

TABLE NO.: II
WELL NO.: 6407/2-1

Sample

M-7443

M-7444

M-7647

M-7649

M-7651

M-7653

M-7655

M-7657

Depth
(m)

2932-2941

2941-2950

2959-2968

2977-2986

2995-3004

3013-3022

3031-3040

3049-3058

TOC

1.78

8.53

1.72

1.80

1.52

2.36

1.66

Lithology

80% Claystone, light to dark grey, brownish
grey.

15% Shale, as above.
3% Claystone, red-brown.
2% Limestone, white, greenish grey.

25% Sand, medium to coarse, subangular to
angular, clear.

65% Claystone, grey to dark grey.
10% Claystone, red-brown.

Sm.am. Claystone, light grey to white, some
calcareous.

78% Claystone, as above.
10% Sand, as above.
7% Claystone, red-brown.
5% Claystone, green, light grey/white (some

calcareous);
Siderite;
white Limestone.

75%, Claystone, grey to dark grey, as above
20% Sand, as above, occasionally Calcite-

cemented.
5% Claystone, red-brown.

Sm.am. Pyrite; Claystone, light.

67% .Claystone, as above.
25% Sand, very fine to medium, clear.
5% Claystone, red-brown.
3% Claystone, grey-brown.

Sm.am. Pyrite.

85% Claystone, grey grading to dark, some
grey-brown.

15% Sand and some Sandstone, as above.
Sm.am. Claystone, red-brown, light grey; Pyrite;

Limestone, white.

50% Claystone, grey to dark grey.
50% Sand, fine-medium, rare coarse.
3% Claystone, red-brown.

Sm.am. Pyrite; Siderite.

77% Sand, fine-medium, subangular-angular.
20% Claystone, as above.
3% Claystone, red-brown.
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Lifhology and
Total Organic Carbon measurements

TABLE NO.: II
WELL NO.: 6407/2-1

Sample

M-7659

M-7661

M-7663

M-7665

M-7668

M-7669

M-7671

M-7673

Depth
(m)

3067-3076

3085-3094

3103-3112

3121-3130

3148-3157

3157-3166

3175-3184

3193-3202

TOC

1.92

2.41

•1.23'

1.39

1.33

1.95

2.80

2.05

Lithology

20% Sand, very fine to coarse.
77% Claystone, grey to dark grey.
3% Claystone, red-brown.

Sm.am. Pyrite; Siderite; Claystone, light grey.

80% Claystone, as above.
3% Claystone, red-brown.

15% Sand, as above.
3% Siderite; Pyrite; Claystone, light

greenish grey.

89% Claystone, grey to dark grey, silty,
occasionally sandy parts, some grey-
brown.

5% Sand/Sandstone, occasionally Glau-
conitic.

3% Claystone, red-brown.
3% Siderite.

Sm.am. Claystone, light grey (greenish);
Pyrite.

87% Claystone, as above.
3% Claystone, red-brown

Sandstone, fine, slightly glauconitic.
10% Siderite, hard, brown, light, micro-

crystalline.

50% Sandstone, yery fine, white, silty.
50% Claystone, as above.
2% Siderite.

Sm.am. Pyrite.

60% Claystone, dark grey-grey.
5% Si It/Claystone, grey-brown.

35% Sandstone, as above.
Sm.am. Siderite; Pyrite; Claystone, green,

red-brown.

22% Claystone, as above.
5% Claystone, very silty, grey-brown.

70% Sand, medium to coarse, white.
2% Siderite.
1% Pyrite.

65% Claystone, as above, some dark green.
3% Claystone, red-brown.

30% Sand, as above.
2% Siderite.

Sm.am. Pyrite; Limestone, grey.
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Lithology and
Total Organic Carbon measurements

TABLE NO.: I I
WELL NO.: 6407/2-1

Sample

M-7675

M-7677

M-7679

M-7680

M-7681

M-7683

M-7685

M-7687

M-7689

M-7690

Depth
(m)

3211-3220

3229-3238

3247-3256

3256-3265

3265-3274

3283-3292

3301-3310

3319-3328

3337-3346

3346-3355

TOC

1.91

1.68

2.51

1.94

1.83

1.97

Lithology

85% Sand/Sandstone, medium-coarse, white.
15% Claystone, as above.

Sm.am. Claystone, grey-brown, red-brown; Pyrite;
Si deri te.

88% Sand/Sandstone.
12% Claystone, as above.

92% Sand, fine-coarse, white.
7% Claystone, dark grey-grey.
1% Si deri te.

Sm.am. Pyrite; red-brown; Claystone.

94% Sand/Sandstone, fine to coarse,
occasionally yery coarse, white.

5% Claystone, dark grey-grey.
1% Siderite.

Sm.am. Claystone, red-brown; Pyrite.

94% Sand/Sandstone.
3% • Claystone, dark grey.
3% Siderite.

Sm.am. Pyrite.

93% Sand/Sandstone, as above.
7% Claystone, dark grey to grey.

Sm.am. Claystone, red-brown; Pyrite.

80% Sandstone, fine-medium, coarse, white.
20% Claystone, dark grey grading to grey.
Sm.am. Siderite; Claystone, red-brown; Pyrite.

80% Sandstone, as above, with some Coal
strings, occ. pyritic.

20% Claystone, dark grey, occasionally
brownish.

Sm.am. Claystone, red-brown.

50% Sandstone, very fine to fine, white,
some medium to coarse.

50% Claystone, dark grey to grey, silty.
Sm.am. Siderite.

80% Sandstone, as above.
5% Claystone, as above.

15% Coal to carbonaceous Claystone, dark
grey to black.
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Lithology and
Total Organic Carbon measurements

TABLE NO.: I I
WELL NO.: 6407/2-1

Sample

M-7692

M-7694

M-7696

M-7698

•

M-7700

M-7702

M-7704

M-7706

Depth
(m)

3364-3373

3382-3391

3400-3409

3418-3427

3436-3445

3456-3463

3472-3481

3490-3499

TOC

58.71
2.55

71.98
16.06

1.54
51.83

16.16

62.90 -

,

53.40
3.22

7.80

37.67

68.64

1.66-

24.35

Lithology

88% Sandstone, very fine to fine, some
medium to coarse.

8% Coal to carbonaceous Claystone.
4% Claystone, dark grey/grey.

Sm.am. Pyrite; red-brown Claystone.

75% Sandstone, as above.
10% Coal, black.
10% carbonaceous Claystone, dark brown-grey.
5% Claystone, grey-dark grey.

30% Sandstone, partly cemented by Cal cite.
10% Claystone, dark grey to grey.
60% Coal grading to carbonaceous Claystone.

50% Sand, clear, medium to coarse.
15% Claystone, carbonaceous, very silty,

dark brown-grey to brown, interlaminated
with Coal.

30% Coal, black.
5% Claystone, grey, dark grey.
Sm.am. Siltstone, light grey-brown.
Sm.am. Claystone, grey-brown, waxy; Siderite.

80% Sand, as above, angular-subangular.
10% Coal.
10% Claystone, grey/dark grey, brown.

70% Sand, as above, white.
25% Claystone, dark grey to brownish, some

grey, variably silty.
5% Coal.

Sm.am. Siderite.

55% Carbonaceous Claystone, dark grey to
very dark and brownish.

25% Coal.
15% Sand/Sandstone, fine-coarse.
5% Claystone, grey, dark green.

Sm.am. Siderite.

85% Claystone, grey, grading to dark
and brownish.

5% Claystone, red-brown.
10% Carbonaceous Claystone and Coal.

Sm.am. Siderite; Sandstone.
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LithoEogy and
Total Organic Carbon measurements

TABLE NO.: I I
WELL NO.: 6407/2-1

Sample

M-7708

M-7710

M-7712

V

M-7714

M-7716

M-7718

M-7720

Depth
(m)

3508-3517

3526-3535

3542-3551

3560-3569

3578-3587

3596-3605

3614-3623

TOC

5.54

0.95

7.03

64.08

44.31

64.09

31.68

65.29

15.86
61.91

9.27

4.19

-

Lithology

75% Sand and some Sandstone (partly
Calcite-cemented).

15% Claystone, dark grey, partly carbona-
ceous, silty.

10% Claystone, grey.
1% Si deri te.

Sm.am. Coal; red-brown Claystone.
Obs. Pyrite.

25% Sand/Sandstone, fine-coarse, white.
50% Claystone, carbonaceous, dark grey to

grey-black and brownish.
25% Coal, black.
2% Claystone, grey, red-brown.

Sm.am. Sideri te.
Obs. Pyrite.

60% Carbonaceous Claystone, dark grey to
black, grading to Coal.

30% Coal, black.
10% Sand/Sandstone.

75% Carbonaceous and coaly Claystone, dark
grey to grey-black and brownish.

20% Coal.
5% Sandstone.

Sm.am. Claystone, grey, brown-grey.

75% Carbonaceous Claystone, as above.
20% Coal.
5% Sandstone.

Sm.am. Claystone, light grey-brown, occ.
Coal-fragments; red-brown Claystone.

60% Sand/Sandstone, medium to fine, occ.
coarse, clear.

45% Carbonaceous Claystone; as above.
5% Coal.

87% Sand, white, coarse to medium.
10% Claystone, variably coaly and

carbonaceous, dark grey to grey-black.
3% Coal.

Sm.am. Siderite.
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Uthclogy and
Total Organic Carbon measurements

TABLE NO.: II
WELL NO.: 6407/2-1

Sample

M-7722

M-7724

M-7726

M-7728

M-7730

M-7732

M-7734

M-7736

Depth
(m)

3632-3641

3650-3659

3668-3677

3686-3695

3704-3713

3722-3731

3740-3749

3758-3767

TOC

3.90

12.87

5.98

56.93

22.73

8.60

6.21

1.12

3.23

Lithology

25% Sand/Sandstone, as above.
65% Carbonaceous and coaly Claystone,

dark grey to grey-black and brownish.
8% Coal.
2% Claystone, grey, friable.

Sm.am. Claystone, light grey-brown, waxy,
Siderite; red-brown Claystone.

92% Sand, white, coarse to medium.
5% Claystone, carbonaceous and coaly,

as above.
3% Coal.

65% Sand, as above, angular.
27% Claystone, variably carbonaceous and

coaly as above.
3% Coal.
5% Claystone (light) brown-grey.

Obs. Pyrite; ?Sphaerosiderite; red-brown.
Claystone.

75% Claystone, dark grey to black and
carbonaceous/coaly, (dark) grey-brown.

20% Coal.
5% Sand/Sandstone.

70% Claystone, dark (brownish) grey to
grey-black carbonaceous/coaly, (dark)
grey-brown (interlaminated with Coal).

on<y Tnal
OU/o V/Uo 1 •

Sm.am. Sand/Sandstone.

80% Claystone, dark grey, variably
carbonaceous, (dark) grey-brown.

15% Sandstone.
5% Coal.

45% Claystone, dark grey to grey-black,
variably carbonaceous.

35% Clayst&neu-jiark grey-brown to grey-brown,
partly coaly.

20% Sand/Sandstone.

85% Sand and Sandstone, white, medium.
15% Claystone, dark partly carbonaceous,

(dark) grey-brown.
Sm.am. Siderite.
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Lif hology and
Total Organic Carbon measurements

TABLE NO.: II
WELL NO.: 6407/2-1

Sample
Depth

(m) TOC Lithology

M-7738 3776-3785

M-7740

'1-7742

M-7744

3794-3803

3811-3820

3829-3838

M-7746 3847-3856

1.92

2.24

1.99

0.20

2.17

0.29

M-7748 3865-3870 0.17

60% Sand/Sandstone, medium-coarse.
40% Claystone, dark grey to brownish and

occ. grey-black.
Sm.am. Coal.

70% Claystone, dark grey to brownish and
grey-black.

30% Sandstone, white, fine-medium.
Sm.am. Limestone, white.

60% Claystone, as above.
40% Sandstone, as above.
Sm.am. Claystone, red-brown.

75% Claystone, light grey, greenish and
brownish, some yellow and red-brown.

25% Dark and brownish Claystone, as above.
Sm.am. Coal.

100% Claystone, red-brown, light grey to
greenish, some yellow.

Sm.am. dark Claystone and Coal; Limestone,
white.

100% Claystone, as above.
Sm.am. dark Claystone and Coal.
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CONCENTRATION OF EOM AND CHROMATOGRAPHIC FRACTION-"
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COMPOSITION IN 7. OF MATERIAL EXTRACTED FROM THE ROCK
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82.8 :

73.6 :

40. 1 :

91.0 :

•
 
••
 

l
l

li l 1
X
 
1

O
 
1

: N o ri

: 8 i

: 250

: 1500

: 57

: 1025

: 1333

: 76

35

28

41

9

170,

66.

64.

20.

35.

149.

9,

HC

£
B *-

. <

. < :

-i

.<:

c
B •-

. c
C

c

i

i

i

i

i

c
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TABULATION OR DATAS FROM THE GASCHROMATOG^AfiS

I
I
I
^
I
1
X

1
I
1
I
I
I
I
I
I
I
I
1
I
I
I
I
I
I
I
I
1
I
I
I

r
i
i
i
i
i
i
i
i
i

h

M

M

h

li

li

li

li

M

M

h

h

h

M

h

M

ii

1-1

:u No.

74i4

74 16

7422

7426

7430

7432

7434

7436

7438

7440

7442

7661

7665 :

7669

7694

7704

7716 •

7723 :

: DEPTH

: (m>

: 2680

: 2698
>
: 2752

: 2788

i 2824

: 2842

: 2860

s 2878

: 2896

s 2914

2v;":v

• 3094

3 i 30 :

. 3 i 66 :

3391 :

3481 :

3587 :

3695 :

: PRISTANE

: n-C17

: 0.7

: 0.7

: 0.4

: 0. 5

: 0. 6

: i . 8

3 .7
•

1.8 :

1.8 :

i. 1 :
•

1. 5 :

1. 8 :
•

3. 0 :

4.8 :

2. 7 :

: PR1STANE

: PHYTANE

: 1.

: 1.

: i.

i .

: i.

: 1.

0.

0.

i.

0.

i.

1.

1.

9.

7.

4.

9

7

5

5

4

9 •

1

9

8 :

0 :

'-/ "

4 :

6 :

4 ' :

-—i .

:-: :

7 :

: CF

• •—* •

; i.

: I.

• j

: i.

: 1.

i.

1.

i.

i.

i.

l.

i.

l.

i.

i.

i.

i.

•I

l

7

4

4

4

6

i

i

4

4

1

5

4

-7;

4

I
I
I
7
1

I
I
I
i

I
I
I
I
I
I
I
I
I
I
I
I
I
1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

DATE : 2 3 - 1 1 - 8 2 .



Visual Kerogen Analysis
TABLE NO.:
WELL NO.:

VIII
6407/2-1

Sample
Depth

(m)

1530-40
clayst.

1610 - 20
clayst.

1730 - 40
clayst.

2230 - 40
clayst.

Composition of residue

Am, Cy/W, P

W, P/Am, Cy

W, P, S/Am, Cy

WR!, W, P/Am, Cy

Particle
size

F-M

F-M

F-M

F-M

Preservation
palynomorphs

f a i r to good

f a i r to good

good

good

Thermal maturation
index

1 - 1/1+

1 - 1/1+

1 - 1/1+

1 - 1/1+

Remarks

Dense aggregates of ?amor-
phous material embedding
very fine v i t r i n i t e particles
and palynomorphs. Pyrite
abundant.

Amorphous grannulate matrix
adheres to palynomorphs and
embeds sapropelised woody
fragments (small v i t r i n i t e
particles as above). Some
pyrite.

Mostly well dispersed
material. Rich and well pres-
erved cyst assemblage. Abun-
dant pyrite. Some semifusinite

Resembles the 1730-40m above,
but an increase in dark, re-
worked/oxidised material,
(semifusinite/fusinite and
iner t in i te) .

ABBREVATIONS

Am Amorphous
He Herbaceous
Cut Cuticles

Cy Cysts,
P Pollen grains
S Spores

W Woody material
C Coal
R! Reworked

F Fine
M Medium
L Large

056/c/ah/l



Visual Kerogen Analysis
TABLE NO.: VIII
WELL NO.: 6 4 o 7 / 2 - i

Sample
Depth

(m)

2310 - 20
clayst.

2390 - 40C
clayst.

2470 - 80
clayst.

2545 - 54
clayst.

2617 - 26
clayst.

2671 - 80
clayst.

Composition of residue

W, WR!, P/Am, Cy

WR!, W, P/Am, Cy

WR!, W, P/Am, Cy

W, WR!, P/Am, Cy

W, WR!, P/Am, Cy

W, WR!, P/Am, Cy

Particle
size

F-M

F-M

F-M

F-M

F-M

F-M

Preservation
palynomorphs

good

good

good

good

good

good

Thermal maturation
index

1 - 1/1+

1 - 1/1+

1 - 1/1+

1 - 1/1+

1 - 1/1+

1 - 1/1+

Remarks

Resembles samples 1730 - 40m
and 2310 - 20m.

Resembles 2230-40m Cretaceous
palynomorphs with pyrite in
cavit ies.

Increase in reworked black
material and semifusinite.
Relative increase in cysts
compared with pollen and
spores.

As 2470 - 80m.

As 2470 - 80m, some cysts are
thick walled and dark
stained.

As 2617 - 80m.

ABBREVATI0NS

Am Amorphous
He Herbaceous
Cut Cuticles

Cy Cysts, algae
P Pollen grains
S Spores

W Woody material
C Coal
R! Reworked

F
M
L

Fine
Medium
Large

056/c/ah/2



Visual Kerogen Analysis
TABLE NO.: VI I I
WELL NO.: 6407/2-1

Sample Depth
(m)

2689 - 98

2707 - 16
clayst.

2743 - 52
clayst.

2779 - 88
clayst.

2815 - 24
clayst.

2833 - 42
clayst.

Composition of residue

WR!, W, P, /Am, Cy

WR!S W, P/Am, Cy

WR!, W, /Am, Cy

WR!, W, /Am, Cy

WR!, W, /Am, Cy

W, P, S, WR!/Am, Cy

Particle
size

F-M(-L)

F-M

F-M

F-M

F-M

F-M

Preservation
palynomorphs

good

good

good

good to fair

good

fair to good

Thermal maturation
index

1 - 1/1+

1 - 1/1+

1/1+

1/1+

1/1+

1/1+

Remarks

Dark stained cysts. Medium
to large sized semifusinite/
fusinite. Coal fragments.

Coal fragments. Mixture of
Cretaceous cysts and some
?reworked spores. Light-
coloured bisaccates as above.

A smaller residue in relation
to those above.

Increase in abundance of
cysts. Woody fragments with
a rather dull, dark colour.

Dense pyritic aggregates em-
bedding small vitrinite par-
ticles. Occasional grey
vitrinite, some semifusinite.

ABBREVATIONS

Am Amorphous
He Herbaceous
Cut Cuticles

Cy Cysts, algae
P Pollen grains
S Spores

W Woody material
C Coal
R! Reworked

F
M
L

Fine
Medium
Large

056/c/ah/3
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Visual Kerogen Analysis
TABLE NO.: V I I I
WELL NO.: 6407/2-1

ABBREVATIONS

Am Amorphous
He Herbaceous
Cut Cuticles

Sample Depth
(m)

2851 - 60
shale

2869 - 78
shale

2887 - 96
shale

2905 - 14
shale

2923 - 30
shale

Composition of residue

W, Cut, P, S/Am, Cy

Cut, W, P/Am, Cy

Cut, W, P/Am, Cy

Cut, W, P/Am, Cy

Cy, Am/Cut, W, P

Particle
size

F-M

F-M-L

F-M-L

F-M-L

F-M-L

Preservation
palynomorphs

fair to good

poor to fair

poor to fair

poor to fair

poor

Thermal maturation
index

1 - 1/1+

1 - 1/1+

1 - 1/1+

1 - 1/1+

1 - 1/1+

Remarks

Small rounded aggregates.
Tasmanitids, Botryococcus.

Pyritic aggregates mostly
of structured sapropelised
material (cuticles). Tas-
manitids, Botryococcus.
Distinction between algae
and cuticles is difficult.

As above.

As above.

Sapropelised material sticks
to particles and obscures them
Mostly former structured
material. Distinction betw-
een algae (Botryococcus?) and
cuticles is difficult.

Cy Cysts, algae
P Pollen grains
S Spores

W Woody material
C Coal
R! Reworked

F
M
L

Fine
Medium
Large

056/c/ah/4



Visual Korogen Analysis
TABLE NO.: VIII
WELL NO.: 6407/2-1

Sample
Depth
(m)

3085 - 94
clayst.

3121 - 30
clayst.

3157 - 66
clayst.

3382 - 91
carb.

3472 - 81
clayst.

Composition of residue

W, WR!, Cut, P/Am, Cy

W, WR!S Ps Cut/Am, Cy

Cut, W, WR!, P/Am, Cy

W, P, S/?

W, P, S/?

Particle
size

F-M

F-M

F-M

F-M

F-M

Preservation
palynomorphs

fair to good

fair to good

fair to good

fair

fair

Thermal maturation
index

1 - 1/1+, 1+/2-

1 - 1/1+, 1+/2-

1 - 1/1+, 1+/2-

1/1+

1/1+, 2-

Remarks

More well dispersed material.
Amount of vitrinite/semi-
fusinite, inertinite incre-
ased. Spores, Botryococcus,
-very small ?fungal or algal
bodies.

Jurassic/Cretaceous cysts.
Dominantly semifusinite/
fusinite stages of wood.
Amorphous material sticks
to the cyst surfaces.

As above, sapropelised
cuticles.

Coal fragments. Most paly-
nomorphs are long-ranging
Mesozoic forms. Chem. oxi-
dation needed to classify
plant material further.

As 3382 - 91m above.

ABBREVATIONS

Am Amorphous
He Herbaceous
Cut Cuticles

Cy Cysts, algae
P Pollen grains
S Spores

W Woody material
C Coal
R! Reworked

F Fine
M Medium
L Large

056/c/ah/5



Visual Kerogen Analysis
TABLE NO.: VIII
WELL NO.:

ABBREVATIONS

Am Amorphous
He Herbaceous
Cut Cuticles

Sample
Depth

(m)

3578 - 87
clayst.

3686 - 95

Composition of residue

W, Cut, S, P/?

W, Cut, S, P/Am

Particle
size

F-M-L

F-M-L

Preservation
palynomorphs

f a i r to good

good

Thermal maturation
index

1/1+, 2-

1/1+, 2-

Remarks

Change in composition,
stronger sapropeiisation
and change in palynoassem-
blage, Early Jurassic
material observed.

Limbosporites lundbladii
present together with the
Early Jurassic material
from above.

Cy Cysts, algae
P Pollen grains
S Spores

W Woody material
C Coal
R! Reworked

F
M
L

Fine
Medium
Large

056/c/ah/6



Vttrinite Reflectance measurements
TABLE NO.: I x

WELL NO.: 6407/2-

Sample

M-7298

M-7314

M-7328

M-7340

M-7374

M-7384

M-7400

M-7420

M-7436

M-7653

M-7669

M-7689

Depth
(m)

1530 -

1540

1690 -

1700

1830 -

1840

1950 -

1969

2290 -

2300

2390 -

2400

2545 -

2554

2725 -

2734

2869 -

2878

3013 -

3022

3157 -

3166

3337 -

3346

Vitrinite reflectance

0.30 (18)

0.31 (23)

0.31 (5)

0.33 (14)

0.45 (5)

N.D.P.

0.49 (6)

0.33 (1)

0.30 (16) and

•0.50 (4)

0.28 (1) arid

0.42 (3)

0.32 (2) and

0.55 (3)

0.46 (6)

Fluorescence in UV light

Nil

Green spores

Green spores

Green spores

Green/yellow spores

Green yellow spores? algae?

Green/yellow

Green algae

Green/yellow spores and algae.

Yellow/orange spores

—Green/yellow algae

Green and green/yellow spores

Green/yellow and yellow spores

Exinite content

Nil

Trace

Trace

Trace

Trace

Trace

Low

Trace

Trace

Trace

Low

Low

054/a/ah/l



TABLE

R O C K E V A L P Y R 0 L Y S E S

I
I
I
•f

I
1=
I
I
T

1

I
1
I
I
I
T1

I
I
I
T

I

M

M

M

M

M

M

M

\l M

I
I
I
I
I
I
I
fl
I
(f
I
I
I

# I

(i.
. i
I
T

i
T
1

I
TI
I
T
i
T
X

I
I

«3»

"M

M

M

M

M

M

M

M

M

M

M

M

M

M

M

IKU
No.

7418

7420

7422

7424

7426

7428

7430

7432

7433

7434

7439

7436

7438

7440

7441

7442

7443

7659

7661

7663

7665

7668

7669

DEPTH

m/ft

2716

2734

2752

2770

2788

2806

2824 :

2842

2851 - i

2860

2869

2878

2896 :

2914 :

2923 :

2932 :

2941 :

3076 :

3094 :

3112 i

3130 :

3157 :

3166 :

: Sl

: 0.24

: 0.46

: 0.22

: 0.11

: 0.09

: 0.09

0. 14

0. 18

0. 14
Cist
4. 04
Sh
7.76
Sh
3.81
Sh
4. 50
Sh
3.27
Sh
3.93
Sh
4.28
Sh
5.39
'-h

0.31

1. 02

0. 14

0.23

0. 22

0. 31

S2

0. 10

4.09

0. 13

0.03

0.02

0.01

0. 13

0. 18

2.71

54.42

39.49
-

47.94

49. 15

34. 07

41.03

40.27

39.72

0.74

5.01

0.31

0.61

0. 55

1 . 89

S3

0.93

0.74

0.56

0.51

0.39

0.45

0.37

0.45

0.41

0.73

0.40

1.04

0* 88

0.91

0.35

1.20

0.36

0.81

0.63

0.76

0.72

0.52

0.68

TOC

<-/.)

1. 1 0

1.54

1.45

1.26

1.09

0.99

1.44

1. 70

3.80

8.97

9.65

8. 70

8.59

7. 15

8.58

7.68

8.53

1.92

2.41

1. 23

1.39

1.33

1. 95

HYDR.
INDEX

9

266

- ,9

2

2

1

9

11

71

607

409

551

572

477

478

524

466

39

208

25

44

41

97

OXYGEN
INDEX

84

48

39

40

36

45

26

26

11

8

4

12

10

13

4

15

4

42

26

62

52

*39

35

OIL OF
GAS
CONTENT

S1+S2

0.34

4.55

0.35

0. 14

0. 11

0. 10

0.27

o . r-i/-.

2.85

58.46

47.25

51. 75

53.65

87.34

44.96

44.55

45. 11

1.05

6. 03

0. 45

0.84

0.77

2. 20

PROD.
INDEX
S3

S1+S2

0.

0.

0.

0.

0.

0.

0.

o.

er.

0.

0.

0.

0.

0.

0.

0.

0.

0.

.0.

0.

0.

0.

0 .

71

10

63

79

82

90

52

F.f>

05

07

16

07

08

09

09

10

12

30

17

31*

27

29

14

TEMP.
MAX

(C)

442

442

423

440

331

300

409

429

432

414

420

422

426

421

422

428

419

430

427 .

427

428

424

431

DATE : 17 - 11 - 8 2 .



R O C K

TABLE

E V A L P Y R 0 L Y S E S

DEPTH

m/f t

1 5 4 0

1 5 6 0

1 6 2 0

1 6 6 0

1 7 0 0

1 7 4 0

1 7 8 0

1 8 2 0

1 8 6 0

2 2 4 0

2 2 8 0

2 3 2 0

2 3 6 0

2 4 0 0 :

2 4 4 0 :

2 4 8 0 :

2 5 1 8 :

2 5 5 4 :

2 5 9 0 J

2 6 2 6 :

2 6 6 2 :

2 6 8 0 :

2 6 9 8 :

: SI

: 0 . 7 0

: 0 . 4 9

: 0 . 7 2

: 0 . 8 6

: 0 . 5 8

: 0 . 4 5

: 0 . 4 2

: 0 . 4 3

: 0 . 5 9

• 0. 15

: 0.27

0.23

0.21

0. 12

0. 15

0. 16

0.38

0. 18

0. 15

0. 17

0. 13

0.98

0. 18

S2

2.42

0.96

2.66

1 . 8 5

1 . 7 9

0 . 4 6

0 . 5 3

0 . 3 4

0 . 3 8

0 . 2 0

0 . 5 0

0 . 3 6

0 . 3 0

0 . 3 0

0 . 2 3

0 . 2 7

" 0 . 4 0

0 . 2 6

0. 17

0. 19

0 . 0 6

2 . 3 2

0 . 0 9

S3 TOC
HYDR.
INDEX

O X Y G E N O I L O F
I N D E X G A S

C O N T E N T

S 1 + S 2

P R O D . T E M P .
I N D E X M A X

S I

S1+S2 (C)

1.45

1. 14

1.92

1.81

1.57

0. 94

0.97

1.30

1.65

0.71

0.79

0.72

0.59

0.57

0.46

0.60

0.71

0.53

0.56

0. 60

0. 45

1.54

0. 63

2.49

1.66

2.52

2.21

2. 11

1.24

1.34

1.23

1.25

0.82

1.01

1.00

1. 13

1.02

0.88

0.94

0.98

1.02

0. 92

1.06

0.76

2.28

0.83

97

58

106

84

85

37

40

28

30

24

49

36

27

29

26

29

41

25

18

18

8

82

10

58

69

76

82

74

76

72

106

132

87

78

72

52

56

52

64

72

52

61

57

59

54

75

3. 12

1.45

3.38

2.71

2.37

0.91

0.95

0.77

0 . . 9 7

0 . 3 5

0 . 7 7

0 . 5 9

0 . 5 1

0 . 4 2

0 . 3 8

0 . 4 3

0 . 7 8

0 . 4 4

0 . 3 2

0 . 3 6

0. 19

3. 30

0. 27

0.22

0.34

0.21

0.32

0.24

0.49

0.44

0.56

0.61

0.43

0.36

0.39

0.41

0.29

0.39

0.37

0.49

0. 41

0.47

0.47

0.68

0.30

0. 69

420

424

414

405

414

401

406

410

407

421

429

429

429

430

426

424

430

430

391

426

405

439

D A T E : 1 7 - 1 1



TABLE

R 0 C K E V A L P Y R O L Y S E S

I
I IKU DEPTH
I No.
I
I m/ft
T w — m •rn • - .i., i in • n ....i .in. ii.ni '7

I |S^
I M 7694 I 3391
I
I M 7704 3481
I —
I M 7716 35S7

I M 772S 3695
I ~~

SI TOC

(7.)

5.03 72.09 1.25 16.06
Sh
7.57133.65 2.35 37.67
Sh
3.08 51.41 1.41 15.86
Sh
0.85 15.40 0.98 9.27
Sh

HYDR.
INDEX

449

355

324

166

OXYGEN
INDEX

S

6

9

11

OIL OF
GAS
CONTENT

S1+S2

77. 12

141.22

54.49

16.25

PROD.
INDEX
SI

S1+S2

0.07

0.05

0.06

0.05

TEMP.
MAX

(C)

429

440

438

438

DATE : 17 - 11 - 82.
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Table XI Molecular parameters from triterpane distribution (m/e 191)

IKU no. Depth (m) Lith Zone C2g/CgQ-<

M-7436
M-7438

M-7440

M-7694

M-7704

M-7716

M-7728

2878
2896

2914

3391

3481

3587

3695

sh
sh

sh
cist

cist

cist

cist

0.77

0.78

1.23

C29/C30-ag

0.45

0.38

0.60

0.97

1.29

1.33

0.79

3)

0.90

0.91

0.88

0.73 -

0.76

0.76

0.81

%22

66

60

56

55

55

54

59

1) C 2 8 - compound/17a(H), 21B(H) - hopane (Z/E)

2) 17a(H), 21g(H) - norhopane/17a(H), 21g(H) - hopane

3) 17a(H), 21g(H) - homohopane/17a(H), 21g(H) - + 17g(H),

21a(H) -homohopane

4) %22S in 17a(H), 21g(H) - homohopane (G/G+H)

Table XII Molecular parameters from sterane distribution (m/e 217)

IKU no. Depth (m) Lith. Zone %20S^

M-7436
M-7438

M-7440

M-7694

M-7704

M-7716

M-7728

2878
2896

2914

3391

3481

3587

3695

sh

sh

sh

cist

cist

cist

cist

60

55

55

47

47

52

51

44

46

40

40

36

35

39

1) % 20S in 14a(H), 17a(H) - C2g - steranes (q/q+t)

2) % 14g(H), 17ø(H) - C29 - steranes (r+s/q+r+s+t).

054/B/ah/3



Table XIII Molecular parameter from triaromatic sterane distribution

(m/e 231).

IKU no. Depth (m) Lith Zone % side chain cracking '

M-7436
M-7438

M-7440

M-7695

M-7704

M-7716

M-7728

2878
2896

2914

3391

3481

3587

3695

sh
sh

sh

clst

clst

clst

clst

0.17

0.10

0.14

0.48

0.61

0.64

0.25

1) % C2Q - triaromatic/C2Q - triaromatic + C27 - triaromatic (M/M+P)

054/B/ah/4



SATURATED HYDROCARBON GAS CHROMATOGRAMS

a = nC^7

b = Pristane
c = Phytane
Ph = Phthaiate contaminant

057/b/ah/l
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AROMATIC HYDROCARBON GAS CHROMATOGRAMS

N = Naphthalene
A = C, - naphthalenes
B = Cp - naphthalenes
C = C3 - naphthalenes

P = Phenanthrene
D = C, - phenanthrenes
E = C2 - phenanthrenes

F = Region in which aromatised
steranes/triterpanes are present

* = Probable organic sulphur compounds.

O57/b/ah/2
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BRANCHED/CYCLIC HYDROCARBON GAS CHROMATOGRAMS
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iso
iso
Pr
Ph
*

C27

C15
C16
C18

= C,5 isoprenoid
= r "L16

L18
= pristane
= phytane
= phthalate
= Cp7 - triterpane
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P

PYROLYSIS -GAS CHROMATOGRAMS

B = Benzene
T = Toluene
X = m- and p-gylenes
Pr = Pristenes

057/b/ah/4
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GC-MS CHROMATOGRAMS

Triterpanes m/e 191
C = i7a(H), 2le(H) -
D = 17a(H), 213(H) -
E = 17a(H), 2le(H) -
F = 173(H), 21a(H) -
G = 17a(H), 21p(H) -
H = 17a(H), 21g(H) -

Z = - triterpane

Steranes m/e 21-7
q = 14a(H), 17o(H) - C£

r,s = 14g(H), 17g(H) - C^
t = 14a(H), 17a(H) - C^
* = Rearranged steraneé;
x = probably 4-methyi

- sterane, 20S
- steranes, 20S + 20R
- sterane, 20R

Tri aromatic steranes m/e 231
M = C20 t r j<

N = C21

0 " C26
P = p *™£L p '•* _

Q = C23 " =

R = C 2 7

b L28

Monoaromatic steranes m/e

irom.
n

i i

i i

H

n

I I

253

a = C
b = C

21
22

monoaromatic! steranes
II -44-

c = unidentified
d = C
e = C
f = C

27
27
28

h = c28+c29

i = c29

j = c29

k = unidentified
1 =

054/B/ah/5
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