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The organic carbon-rich Upper Jurassic Draupne and Heather Fm. shales are

identified as oil-prone source rocks, with good to rich petroleum potentials. Both

formations are classified as type 11 to type H/JIS kerogen source rocks, deposited in a

marine dsposhional environment, possibly relatively close to land areas, owing to

significant presence of reworked and degraded land plant material. Reworking of

liptinitie material indicates that the depositionaj conditions might have been oxic,

Additionally, more: mature and probably more land plant dominated source rocks are

identified in the carbonaceous Middle Jurassic Cook Fm. claystone and the Lower

Jurassic Burton fm . clayston.es. However, these source rooks have poor to fair

potential for generating' mainly gas.

The genera! maturity trend for well NOGS 34/10-35 indicates that the top of the oil

window (0.6 % Ro} is reached at approx. 3100 m, using Romeasurements. Peak oil

generation is around 3700 - 3800 m (0.8 % Ro) and the base of the oil window is

approx. at 4000 - 4100 m (1.0 % Ro}. Application of different maturity parameters, e.g.

Ro measurements, the MPs-vaiues and SCi-vaiues, have compatible maturity values.

The Draupne and Heather Fm, claystones are well within the oil window maturity

range, with vitrinite reflectance values around 0.75 to 0.80 %, suggesting that the

source rocks are at peak oil generation or just passed it- The CooK Fm. claystone is

highly mature, i.e. probably at the base of the oil window.
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The on-prone Oraupne and Heather Fms, have already generated, are actively

generating and most likely Nave also expelled hydrocarbons irr significant amounts,

based: on the maturity data and rich amounts of free hydrocarbons within the units.

From the whole EOM GC analyses and solvent extraction data it is interpreted that the

generated oils are classified as being mainly pamffmlc, non-waxy oils. The Cook Fm.

ciaystone, possibly a local oil- and gas-prone source rock with limited extension, has

probably generated and expelled hydrocarbons, however, in small amounts and

probably only contributing locally to the Cook Fm. sandstones.

Three DST oils and associated DSs gas samples have been recovered from the

Middle Jurassic Ness Fm, sandstone (OST 3, 3920 - 3929 m) and the Lower Jurassic

Cook Fm. sandstone (DST 1 and DST 2., 4015 - 4025 m and 3984 - 3995 m

respectively). The API-gravities, ranging 43.1° - 43,8°, are compatible for all the DST

oil samples. Additionally, an "oil in mod" sample was recovered trom the Upper

Cretaceous Shetland Gp (3495 - 3504 m), AH the oils and associated gases have

been generated from highly mature marine clastic source rocks, thus excluding the

Draupne and Heather Fms. from being the local source for these oils, mainly due to

the large differences in maturities. Hence the source rocks, which generated the

hydrocarbons encountered \n the Middle - Lower Jurassic sandstones are likely to be

buried aeep&t than the Draupne and Heather Fms, daystones in this well. The Upper

Cretaceous Shetland Gp, oil show (3530 rn)s is generated from a mature marine

source rock, most likely the Draupne and Heather Fms. encountered in this well, which

indicates a short vertical migration.
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The well 34/10-35, analysed on behalf of Statoil, is located in the Norwegian Sector

of the North Sea and situated in the northern part of the Gamma Reid structure. The

water depth at the location is 158 m and the well was drilled to a total depth of 4310

m in the Lower Jurassic Statfjord Fm. Ail depths given are relative to KB unless

otherwise specified. The location of the well is shown in Figure 1.

Both Screening and follow-up analyses were performed in order to evaluate both

potential source rock horizons and migrated hydrocarbons. Samples for analyses were

selected in agreement with Statoil on a continuous basis. The well was analysed from

2500 to 4283,5 m (range of samples supplied to Geofab Nor) The samples were 23

cuttings samples, 14 conventional cores, 5 side wall cores, 3 oil samples, 1 oil in mud

and 3 gas samples. All analyses were conducted by Geolab Nor, except for the

vitrinSte reflectance measurements, which was performed by Institutt for Energiteknikk

(IFE) on request by Statoil and API-gravity measurements, carried out by GECO

Petroleum Laboratory (Stavanger). The report is divided into chapters according to the

various analytical methods used, Within the chapters the results are mainly discussed

in a strattgraphic context.

ienersi comments

The cuttings samples were supplied unwashed in bags. These samples were washed,

described and the samples were picked before analyses commenced. The
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conventional cores were supplied as core-chips which were analysed after cleansing

of any superficial contamination. The side-wait cores were cleansed of drill mud before

analyses.
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in accordance with the contract, samples availability and the screening analyses

results, the following analytical program was executed for well NOCS 34/10-35 in the;

section 2500 m to. 4233-5 m:

Analysis type M ^ l s a m p l e figures Tables

Washing 23

Lithology description 42

TOO 13

Rock-Eva! pyrolysis 41

API-Gravity, Quantified toppmq 3

Pyrolysis GC (GRM, S2) 4

Soxhlet Extraction of organic matter 13

iVIPLC separation 1?

Whole OW/WhQ'm Extract GC 17

Saturated hydrocarbon GC 17

Aromatic hydrocarbon GC 17

Vitrinite reflectance 28

Visual kerogen microscopy 4

Isotope composition C15+fractions 10

Isotope composition kerogen

concentrates 4

GC - MS of saturated HC 17

Gaseous Hydrocarbon GG 3

Gaseous Hydrocarbon 553C Isotopes 3

2

2

3:;4,5

6,7a-b

8a-c

9a~c

10a-d

11a-b

12

13,14

U

15a-q

16a-b

1

1,2

2

3

4

5a-d

58

8

7

10a-b

10a

i i a~u

I2a-o

13
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The following' is the .stratigraphy of the well NOCS 34/10-35 as supplied by Statoil.

Lsthostrafcgraphie

Nordland Gp,

Utsira Fm.

Hordaland Gp,

Bog aland Gp,

Balder Fm.

Lista Fm.

Shetland Gp.

Cromer Knoll Gp.

Viking Qp.

Draupne Fm.

Heather Fm,

Ness Fm.

Dunlin 8p,

Drake Fm,

Cook Fm,

Burton Fm.

Amundsen Fm.

Statfjord Fm.

Target Depth (TD)

Age

fm)

Tertiary

Tertiary

Tertiary

Tertiary

Tertiary

Tertiary

U. Cretaceous

L. Cretaceous

U> Jurassic

U. Jurassic

U. Jurassic

M:. Jurassic

M. Jurassic

L Jurassic

L. Jurassic

L. Jurassic

L Jurassic

L Jurassic

L. Jurassic

Top RBK

158

754

982

1871,5

1871.6.

1937.5

2097

3835

3791

3791

3876

3912.5

3912.5

3941.5

3941.5

3964,5

4048

41.18

4238,5

4310

Thickness

LVuAuVuAuiuuuiiatuuui^.

208

909.S

222.5

t>8

1533

156

121.5

85

38.5

29

29

297

23

83.5

68

122,5

71.5 ^
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A tola! of 42 samples, covering the tiepit) interval 2500 - 4283,50 m, was supplied by.

Statoil for screening analyses. The cuttings samples were washed and ail samples

lifhologically described (Table 1).Thirteen samples, considered to represent potential

source rocks were analysed by LEGO Carbon Analyser, Å total of 41 samples was

analysed by Rock-Eva! (Table 2). Figure 2 Is a lithologica! column with relevant

strati-graphic information and TOG values. Figures 3 and 4 show the production index

and Tniax plotted as a function of depth respectively, while figure 5: shows a hydrogen

tndex/Tmax crosspiot.

2.1,1 Source Rock Potential

The samples from the Upper Cretaceous Shetland Gp. (2097 - 3835 m) and the Lower

Cretaceous Cramer Knoll Gp. (3635 • 3?S1 m) contain mainly light to medium grey

claystones. The samples frequently contain light grey siitstones and the sample from

3530 m contain prominent amounts yellowish grey to light grey mart Thirteen samples

were analysed by Rock-Eva!. Most samples have low Shields {< 0,30 mg HC/g rock),

indicating poor contents of free hydrocarbons. The Shetland Gp. samples are not

considered to have any source rock potential One marl sample, 3530 m, has a good

S;-yleid (4,54 mg HC/g rock), however, believed to represent migrated hydrocarbons.
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The cuttings samples from the: Upper Jurassic Draupné Fm. (37S1 - 3.876. ta) were so

general highly contaminated, but the prominent Irthology is considered to resemble that

of the side-wall cores being dusky yellowish brown to brownish black shales. The 7 0 0

contents of the shales are rich to very rich {2,80 - 5,53 %}, The hydrogen indices

range 118 - 154 mg HC/g TOG and oxygen Indices ranging 7-18. mg CO3/g TOO

suggesting organic matter of type Will kerogen having a relatively high maturity (see

later chapters). The samples are thought to have a fair to good potential (6.8 -

14.1 mg HC/g rock) for generation of mixed oil and gas.

As the samples from the Draupne Fm,, also the cuttings samples from the Heather

FIT». (3876 - 3912.50 m) are highly contaminated, but the dominant tithoiogy is

described as medium to dark grey and dusky yellowish brown shales. These shales

have good to rich contents of organic matter (1,15 - 3.82 % TOG). The hydrogen

indices range 54 - 244 mg HC/g TOG while the oxygen indices ranging 9 - 43 mg

CO3/g TOG suggesting both type 11 (the samples from 3S85 and 3S31 m) and type Hi

kerogen (3882,50 and 3894,50 m) having good potential (7,0 -12,1 mg HC/g rock) for

generation of oil and poor to fair potential (1.2 - 2.8 mg HC/g rock) for gas generation

respectively.

Three grey to pale yellowish brown fine grained/siity and hard sandstones were

analysed from the Brent Gp. (Ness Fm, 3912.50 - 3941,5 m). None of these samples.

are considered to have any potential for generation of hydrocarbons.

The prominent litfcoiogy of the samples from the Cook Fm, {3984.50 - 4048 m) is

greyish white to brownish grey coarse grained hard sandstone with no potential tor

generation of hydrocarbons. The lowermost sample of the formation (4021.93 m) is

a claystone (showing clear lamination) and has a good content of TOC (1.33 %},

hydrogen index of 147 mg HC/g TOC and oxygen index of 17 mg CQ3/g TOC

indicating organic matter of type li/lll kerogsn with a fair potential (2.5 mg HC/g rock)

for generation of mixed oil and gas.
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The greyish and brownish siltstones and ciaystones from the Burton Fm. {4048 -

4116 m) have fair to good content of organic carbon (0,99- - 1.59 %}. The hydrogen

indices are 83 and 1.1.2 mg HC/g TOC while the oxygen indices are 38 and 22 mg

COg/g TOG respectively for the two samples suggesting type HI (the siltsione from

4063.54 m) and type fl/iii kerogen (the shale from 4110 m) with poor to fair potential

(1,2 - 2.6 rng HC/g rock) for generation of gas probably mixed with small amounts of

None of the light greyish white to light grey coarse grained sandstones from the Lower-

Jurassic Statfjord Fm. (4238.5 ~ 4310 m, TO) are considered to have any potential for

generation of hydrocarbons,

As can be seen from Figure 4, a thermal maturity depth trend based on Tmax is

established for the analysed section of the well. The data suggest the weH to be

immature down to about 3300 m and early mature down to approximately 3500 m

where the oil window is entered (Tmax of 435*0 corresponding roughly to 0.6 % Ro).

The peak oil generation maturity (Tmax of 440°C for type I! kerogen, comparable

roughly to 0.8 % Ro) is considered to occur around 3750 - 3800 m (just above the

Draupne Fm.J while tim base of the oil window (1.0.•% Ro) is located at approximately

4050- 4100 m.

2,1.3 Generations

Following the above discussions regarding the potential source rocks, the Draupne

and Heather Fms, have a maturity slightly past the peak oil generation stage («0.8

% Ro) and are tentatively suggested to have generated, and probably stilt actively

9
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generating hydrocarbons. The samples from these formations, containing mainly types

li and II/IH kerogen, have high S<-yields, in the range 2,17 - 8.59 nig HC/g rock for the

Draupne Fro. and 0.56 - 3.3S mg HC/g rock for the Heather Frn. indicating the

presence of a certain arnourris of in-situ generated hydrocarbons. This is also

supported by the production indices (Figure 3), ranging 0,27 - 0.45.

The three samples from the Cook and Burton Fms,s thought to have a poor to fair

potential for gas generation, have maturities dose to the base of the oil window (1.0 %

Ro). The units have Shields in the range 0.41 - 0.76 mg HC/g rock and generally low

production indices (0,21 - 0,33). These data suggest most o? the hydrocarbons of

these samples to have been generated.

Fre& hydrocarbons thought to be due to migration are detected in the samples from

the Brent Gp. and the upper part of the Dunlin Gp. The production indices of these

samples are typically in the range 0.38 - 0.81 and the Shields range 0.53 •• 1,33 mg

HC/g rock. These data are thought to be compatible with the presence of small

amounts of migrated hydrocarbons.

Small amounts of migrated hydrocarbons can also be traced in the lowermost section

of the Shetland Gp, and the Cromer Knot! Gp., These shales have production indices

in the range 0,45 -0.76 but -in general Sryie!ds-< 1 mg-HC/g rook. However, the mar!

sample from 3530 m containing significant amounts of free hydrocarbons, has a good

S^yield (4,54 mg HC/g rock), The presence of migrated hydrocarbons Is also

supported Say the high Pl-value. (0.78). The sample was chosen for further detailed

analyses,

To confirm whether these free hydrocarbons can be correlated to the actual source

10
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rock described \ft the well (Draupne and Heather Fms.) foPow-up analyses was

required. See later chapters,, i.e. Solvent Extraction - GC (3.2) and GO - MS (3,6) for

detailed discussion of the origin of these hydrocarbons.
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Table 3 shows the oil-gravities for the three oils DST 1 j(4Qt5 - 4025 m), DST 2 {3984

- 3995 m) and DST 3 (3920 - 3928 m). The 34/10-35 oils have relatively uniform

specific gravities, ranging from 0.8082 g/cc to 8104 g/ce, equivalent to API gravities

ranging from 43; 1° to 43,6Q. Thus the oils are classified as light oils.
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A total of 4 samples, one from the Shetland Gp., two from the Draupne Fm. and one

from the Heather Fm. was analysed' by pyroiy.sis gas chromatography. The pyrolysis

data are listed in Table 4 and plotted in pyroiysis products triangles in Figures ?a and

b. Exemplary pyroo-rams ara shown in Figure 8. while all four pyrograms are located

in Appendix 2,

The pyrogram of the K4ar! from the Shetland Gp. shows a strong front end biased

distribution, with only smaii amounts of C10* compounds. The prominent compounds

are the aliphatic hydrocarbons while monoaromatic hydrocarbons (Le benzene,

toluene and xylene) only are found in smaller amounts and phenolic compounds only

traced. The patterns observed (note the prominent amounts of alkenes) and the

relative amounts of n-ootene, rn+p-xylene and phenol (tarter 1985} suggest the

organic matter in this sample to be of an asphaitenic type without any source rock

potential, but rather representing the heavy asphaitenic fraction of a migrated oil.

Two dark shales were pymlysed from the Draupne Fm. The pyrograms of these

samples are dominated by aikene/alkane homologous series up to abo.utC2S, with

only small amounts of aromatic'hydrocarbons. Phenolic compounds are also identified,

albeit i:n very small amounts. The patterns observed in the pyrograms (Figure 6), and

in plotting the relative amounts of n-octene, m+p-xyiene and phenol (tarter 1985)

suggest the organic matter in these samples to be "past peak oil generation stage"

mature (~ 0.90 % Ro) type II kerogen, believed to still remain some of its potential as

13
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a source rock for generation of light oi l

The pyfogram of the shale from the Heather Fm, resemble those of the Draupne. Frrs.

showing simHsr patterns and is .plotted doss to the Draupne Fro, samples in the

lys^s products' triangles (Figures 7a and b) and similar conclusions are made.
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A lota! of thiaeen samples was solvent extracted and separated by MPLC ana the

saturated and aromatic hydrocarbon fractions analysed by gas chromatography after

the F:OM samples had been analysed by gas chromatography. In addition, three oils

and the Shetland Gp. "oil In mud" sample were analysed as whole oils by gas

chromatography and also separated by MPLC and the saturated and aromatic

Hydrocarbon fractions further analysed by gas chrornaiography. Extraction data are

listed in Tables 5a-ds while the saturated and aromatic hydrocarbon data are

presented in Tables 6 and 7 respectively. The quantified whole oil C.? • C9 compounds

ere found in Table 5e. The extraction data and the saturated hydrocarbon data are

presented as depth plots in Enclosure 2. and 3 respectively. Exemplary whole oil

chromatograms are shown in Figures 8a~c, saturated hydrocarbon chromatograms in

Figures 9a~c, while the exemplary aromatic hydrocarbon gas ohrornaiograms are

shown in Figures 10a-d. AH chromalograrns are presented in Appendix 3,

3,2.1 .Extraction

One marl from the Shetland Gp, was solvent extracted and separated by MPLC. The

content of Extractabie Organic Matter (EOM) in this sample is rich (5155 pprn} and as

is the content of Extractabie Hydrocarbons (EHC), 4212 ppm. The ratio of saturated

to aromatic hydrocarbons is 2.23 anti the hydrocarbon to non-hydrocarbon ratio is

4.4S. Normalised against TOC the sample has rich contents of both EOM (781 mg

EOM/g TOC) and EHC (638 mg EHC/g TOC). These data suggest rich amounts of an

aliphatic rich (residual?) oil.

The two shales from the Upper Jurassic Draupne Frn. have rich contents of both EOM

(4504 ~ 4730 ppm} and EHC (3097 - 3299 ppm}. The saturated to aromatic

15
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hydrocarbon ratio range 1,48 - 1,54 and the non-hydrocarbons are about half as

•abundant as the hydrocarbons {hydrocarbons/non-hydrooarbons «-2,2 - 2.3). When

normalised against TOO the contents of: EOM are fair to good, ranging 68 -181 mg

EOM/g TOG, while the EHC contents nt'B good to rich, ranging 48••- 128 mg EHC/§

TOG, These data show that the samples from the Draupne Fm. stil! hava a good

potential far generation of hydrocarbons.

Two shales were extracted from the Heather f m. Both samples have rich contents of

both E-OM (4775 - 6632 ppm} and EHC (2815 »4333 ppm). The saturated to aromatic

hydrocarbon ratios: are 1.47 and 2,09 for the two samples respectively.» while the
: hydrocarbon/non-hydrocarbon ratios are 1.8 and 1.4 which is lower than observed før

the Praupne Fm, The TOC: normalised contents of EOM are good (180 - 187 mg

EOM/g TOC}, while the TOG normalised contents of EHC are rich (65 - 66 mg EHC/g

TOG). These data suggest that the samples from the Heather Fm. hav© In generar

good potential for generation of hydrocarbons.

The two sandstones from the Brent Gp. (Ness Fro.) have good to nor? contents of

EQsVI (1208.- 2345 ppm) and rich contents of EHC (840 - 1227 ppm). The saturated

to aromatic hydrocarbon ratio varies between 1,88 and 3,58 and also the

hydrooarbon/ncn-hydrocarbon ratio show big variations between the two samples, 2,3

and 1,1 respectively. Normalised against TOC the samples have good to rich contents

of SOM (173 ~ 431 mg EOM/g TOG) and rich contents of EHC (SO ~ 300.mg EHC/g

TOC}, These data are thought to represent the presence of migrated hydrocarbons.

The Cook Fm. sandstones (2) and shale (1) have fair to rich contents of EOM (972 -

2103 ppm} and rich contents of EHC (750 - 1293 ppm}, When normalised against

TOC the EOM contents are good to rich (108 - 500 mg EOM/g TOC), while the

content of EHC is rich for all three samples (86 - 308 mg EHC/g TOC}. The

sandstones have In general very high saturated to aromatic hydrocarbon ratios (3.4 ~

4.9), while the shale shows a somewhat lower ratio (1.90) and the hydrocarbon to

16
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non-hydrocarbon ratios ranging 1.8 - 3.4. Based on these data the samples are

tentatively suggested to contain certain amounts of migrated aliphatic rich

hydrocarbons. See also later discussions.

The Lower Jurassic Sfatfjord Fra sandstones have poor contents of both fcOK4and

E.BC, ranging 220 - 421 pprn and 53 -81 ppm respectively. All three samples have

saturated to aromatic hydrocarbon ratios of 1.5 and very low iiydrocarbon/non-

hydrocarbon ratios, ranging 0.1.4 -• .0.38. The TOC normalised data indicate good to

rich contents of EOlvi (146 - 206 mg EOM/g TOC) and good contents of EHC (23 - 40

mg EHC/g TOC). The latter data are believed to be influenced by the very low content

of organic matter m the samples (0,16 - 0,23 % TOC). Based on the extraction and

group separation data the Sfatfjord Fm, samples are thought to contain only small

amounts of heavy (residual?) oil or asphaltenes.

3.2,2 Whole Oil Gas Chromalography

The whole extracts from all solvent extracted rock samples were analysed by gas

chromatography. In addition, three oil samples (DST 1, 2 and 3) and one "oil in mud"

sample were analysed. In the following discussions these oils are included in the

discussions of their respective stratigraphic belongings.

The Shetland Gp. "oil in mud" sample (3495 - 3504 m) Is more comparable to an

whole extract gas chrcmatogram due to the loss of the light hydrocarbons (C, - C.o).

The hydrocarbon distribution is dominated by n-aikanes ranging Ct1 •• Csa, Isoprenoids

are present ~ pristane and phytane have lower peak intensities than the corresponding

nC17 and nC1s. The pristane/phytane ratio, approx. 1.40, is indicative of a marine

source, possibly with some terrestrial landplant input. The FPD chromalogram has no

sulphur containing compounds detected in if. The extract of the Shetland Gp. marl has

17
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an BD ohromatogram showing the presence of a wide range of hydrocarbons in the

Cj2 - C3S range, mainly n-alkanes, with a maximum in the distribution a! about n.Ca4,

A. wide.hump of peaks can be observed in the nC20 - riCao. range in the chromatogram,

The FPD chromatogram shows that the sample is almost barren of sulphur aromatic

compounds. The patterns observed from these eftromatograms Vindicate an aliphatic-

rich, probably residual oil See also later chapters for further details.

The FID ehrernatograms o! the two shales from the Draupne Fm, show ch.rqm.atq~

grams with quite similar patterns with a wide distribution of hydrocarbons in the range

nC r i ~ nC3Sf and mainly n-alkanes with a maximum around nC13 - nCts. The prlstane/

phytane ratios are 1..5 lor both samples (Figure 8a). The FPD chromatograms show

that the upper sample (3831 m) is almost barren of sulphur compounds, while the

lower sample (3852 rn) show the presence of somewhat higher concentrations of

these compounds.The patterns observed are thought to be consistent with the

extraction data discussed in chapter 3,2.1 indicating the Draupne Fm. presented in this

well still has a good potential tor gene ration of hydrocarbons.

Extracts of two dark shales were analysed from the Heather Fm. The FID

chromalogrsms are to a high extent quite similar to those observed for the overlying

Draupne Fm., having a wide distribution of hydrocarbons, mainly n-alkanes in the nC^

• nCM range with a maximum around nC13. As for the Draupne Fm. samples, the FPD

chromatograms of the Heather Fm shales show that these samples contain srnal:

amounts of sulphur aromatic hydrocarbons. Based on these observations the Heather

Fm. is thought to still have a good potential for generation of hydrocarbons.

One oil (DST 3) and two extracts were analysed from the Brent Gp, (Ness Fm.}, The

OST 3 oil has an FID ehromatogram showing a wide distribution of hydrocarbons,

consisting mainly of n-aikanes up to about nC3Ql and moderate amounts of isoprenoitis

.(pri.stane/nC17 - 0.6). and aromatic hydrocarbons (Figure 8h), The FPD ehromafogram

shows that the sample is barren of sulphur compounds. The patterns observed from
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the whole oil chromatog rams indicate the oil to be a mature oil (comparable to about

0.8 ~ 0.0 % Ro) of a marine source rock origin. The FID chromatograrns of both

sandstone samples show hydrocarbons m the n C u - nC33 range, however the

distribution patterns are quite different. The upper sample {3931.71 m) shows a

distribution of compounds in the nCts - nCzs range with similar peak heights. The Sower

sample (3933.18 m): shows a progressively decreasing compound concentration with

increasing carbon number. The pristane/phyiane ratios of these samples ere 1,7 and

2.3 respectively. The F'PD chro.matograms. show that both samples are barren of

sulphur aromatic hydrocarbons. The patterns observed indicate two different sources

of the extracts, but the differences observed rosy also be due to local variations in

porosity and permeability of the reservoir rock.

Extracts from two sandstones and one shale and two oils {DST 1 and DST 2) were

analysed from the Cook Fm. The two oils show quite similar FID chromatograms,

containing n-aikanes up to nC3c. Both aromatic and aliphatic hydrocarbons are

prominent in the FID chromatograms of the two oils, while isoprenoids are defected

in moderate amounts (pristane/nC,7 ~ 0.5 - 0.7). However, the DST i oil seems to be

somewhat more aliphatic rich than DST 2. As lor the DST 3 oil the FPD

chromatograms show that the DST 1 and 2 oils are barren of sulphur compounds. The

pattern observed suggests a mature oil. See also later discussion for further details.

The sandstones from the Cook Fm. have FID chromatograms quite similar to that of

the 3931.71 m sandstone of the Ness Fm. showing a wide distribution of hydrocarbons

in the nC1s - nCS3 range, mainly n-alkanes with a distribution pattern showing only

small variations in the concentration of the compounds In the nC1s - nC£6 range with

and prtstane to phytane ratios around 1.8 (Figure 8c). In the FpQ chromatograms of

these sandstones only one strong unidentified compound (elemental sulphur?)

appears, showing that the samples are almost barren of sulphur compounds. The F!D

chromatogram of the shale aiso shows a wide distribution of hydrocarbons in the nC,3

- nC33 range, mainly n-alKanes with a maximum at nC15, and a weak bimodai

distribution. The FPD chromatogram of the shale resembles those of the sandstones.

18
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These chromstographic data suggest mainly presence of well mature aliphatic rich

migrated hydrocarbons, probably derived from a manne source rock with a prominent

terrestrial influence.

The three sandstones1 from the Statfjord' Frn. ali show FID ehromafograms where only

smell amounts of hydrocarbons, mainly aliphatic hydrocarbons, are present. The FP'D

chromatograms show only one or two unidentified compounds, possibly elemental

sulphur, Indicating that the samples are almost barren of sulphur aromatic

hydrocarbons. For more detailed discussion of the nature and origin of these

hydrocarbons the reader is referred to later chapters.

The same seventeen samples analysed by whole oil ehromatography were also

separated and analysed by gas chfornatography.

The Shetland Gp. "oil In mud" saturated hydrocarbons have an unimodal n~a!kane

distribution, dominated by the short chained n-alkanes. The sow isoprenoid/n-alkane

ratios indicate relatively high maturity. The mar! from the Shetland Gp. has a

chromatogram showing a wide distribution of hydrocarbons in the nC]? - nC3s range

with a maximum at nC15 and with moderate amounts of isoprenokis (pristane/nC.7 =

0.89). The distribution patterns observed and the calculated prisiane/phytane ratio

(1.24) together with the CPi (1.02), suggest well mature (0.8 • 0,9 % Ro) migrated

hydrocarbons derived from a marine source rock.

The two shales from the Draupne Fm. have chromatograms with a wide distribution

of hydrocarbons in the nC1? - nCM range (Figure 9a), similar to that of the Shetland

Gp. marl (3530 m), &n6 with moderate amounts of isoprenoltis (pristane/nC17 range

0.44 - 0,47). The observed distribution patterns, the calculated pristane/phytane ratios
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(1,51 -1.53) and the GPI values (i .05 -1.26) suggest in-situ generated hydrocarbons

from a marine source rock with minor input of land plant organic matter. Based on

these observation the maturity of the hydrocarbons detected Is considered to be past

the peak oil generation stage (i.e. 0.8 - 0.9 % Ro}.

The chromatograms of the two shales from the Heather Fm. resemble those of the

overlying Draupne Frn, showing a wide distribution of hydrocarbons in the nCu> - nCi4

mnge with a maximum at nC n and moderate amounts of isoprenoids (pr!stane/nC,7

range 0.44 - 0,49), The prlstane/phyiane ratios (1.62 •• 1.82} are somewhat higher,

indicating a higher Input of terrestrial derived organic matter. The CPi values are

somewhat lower than observed for the Draupne Fro. The distribution patterns observed

and the calculated ratios suggest in-situ generated hydrocarbons irom a marine source

rock with a moderate input of land plant organic material The maturity of the

hydrocarbons from the Heather Fro. is considered to be around 0.9 % Ro.

The saturated fractions from two sandstones and one oil were analysed from the Brent

GR (Ness Fm,), The chromatogram of the oil (DST 3} shows a progressive decrease

in ths concentration of n-alkanes with increasing carbon number up to nC34 as

exemplified by Figure 9b. The prtstane/nC17 and pristane/phytane ratios are 0,49 and

2.09 respectively, while the CPi is 1,06. The chromatograms of the sandstone

saturated fractions sriow similar distribution patterns, except in the low-moiecular

weight end of the chromatogram. The calculated pristane/nC17 (0.50 • 0,5.2),

pnstane/phytane (1.33 - 2.09} ratios and CPI values (i.OS - 1,19) resemble those for

the oil Ths observed distribution patterns and the calculated ratios suggest the oil and

the extracts to be derived from the same source, which is suggested to be a marine

source rock with, a prominent influence of land plant organic matter. The maturity of

the hydrocarbons is thought to be comparable to about 0.8 - 0.9 % Ro.

The saturated fractions from two sandstones and one shale, and two oils (DST T and

2) were analysed from the Cook: Fm. The chromatograms of the saturated fractions
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resemble those of the Ness Fm,, showing wide distributions of hydrocarbons in the

nCu -nC34 range with a maximum around nC,ss ~ nC1s and with moderate amounts of

isoprenosds {pnstane/n€1? range 0.43 - 0.49), exemplified in Figure 9c. The calculated

prisiane/phytane ratios is 2.10 for the shale and range 1,64 -1.6? for the sandstones,

while the CPI values range 1X58 - 1.17 for a!! three saturated fractions. The

chrømatogfams of the oils resemble that of the oil from the Ness Fm; (DST 3),

showing a wide distribution of hydrocarbons up to nCs4 with a progressive decrease

m concentration with increasing carbon number. The calculated prisfan8/nG17 s the

pristane/phyiane ratios and CPI values for the oils are 0.49, 2.05 - 2,11 and 1.12 -

1.15 respectively. As the observed .saturated hydrocarbon distribution patterns and the

calculated ratios ressmbie those of the Ness Fm. similar •conclusions are made both

regarding sourdng and maturity.

The three sandstone saturated hydrocarbon fractions, all from the Lower Jurassic

Statfjord Fm. show wide distributions of hydrocarbons m the nCu ~ nOSli range,

however with only small amounts of nCg$+ hydrocarbons and small to moderate

amounts of isoprenoids (pristane/nC17 range 0,40 - 0.43} detected. The calculated

pristane/phytane ratio is 1.74 for al! samples, while all CPi values range 0.8? - 1.49.

Based on the calculated ratios and the observed gas chromafographic patterns the

extractable hydrocarbons in the Statfjord Fm. are thought to be derived from a marine

source rock with a moderate influence of terrestrial organic matter. The hydrocarbons

are present in small amounts and are considered to have a relative high maturity (i«e,

0,90 - 0.95 % Ro).

3.2,4 Aromatic Hydrocarbon Gas Gbrotnatography

The Shetland Gp, "oil in mud" sample has an aromatic gas chromatogram which is

dominated by methyinaphthalenes compared to methylated phenanthrenes. The MPI

values are high, indicating that these hydrocarbons were generated from a highly
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mature marine source rock (1.09 % Re, Table 7), The sulphur containing compounds

detected in the FPD-chromatagram, shows that benzpthipp.henic compounds are

present which supports that the migrated hydrocarbons were generated from a manne

source. One marl was analysed from: the Shetland Gp. The FID Ghromatogram shows

only small amounts of methylated naphthalenes and traces of phenanthrene and

methyfphenarrthrenes and a big "hump" of unresolved hydrocarbons in the 45 - 70

mins, retention time range. The FPD ehromatogram shows that the sample is: barren

of sulphur compounds. The chromatographie pattern1 .arid the calculated maturity based

on y p l (Radke & Welt© 1983, Radke TS83) suggest a migrated mature (« 0.8 % Ro}

aliphatic rich (residual?) oi l

The two shales from the Draupne Fm, have F!D chrornatograms that differ slightly

from each other. The upper sample (3831 m) shows a wide distribution of and

approximately equal amounts of methylated naphthalenes and phsnanthrenes (Figure

10a), suggesting irvsitu generated aromatic hydrocarbons from a marine source rock

with a strong influence by terrestrial derived organic matter. The iower sample

(3852 m) shows more prominent amounts of methylated naphthalenes relative to the

phenanthrene and methylated phenanihrenes, indicating hydrocarbons derived from

a mature marine source rock with a low to moderate influence of land plant organic

matter. The dominance o! methylated naphthalenes is typical for hydrocarbons derived

from a mature type 11 kerogen (Hall et.al. 1885), The calculated MPi (Radke & Weiie

1983, Radke 1988) suggests a maturity of about 0.75 • 0.80 % Ro equivalent (Table

6), which is somewhat lower than indicated by other maturity parameters. Sulphur

aromatic hydrocarbons are limited to 4-methylaibenzothiophene and ver/ small

amounts of dimethyidibenzothlophenes (Figure 10b).

The most prominent peaks in the FID chrgmatograms of the two shales from the

Heather Fm,. are those of the rnethylnaphthalenes and dimeihylnaphthaienes followed

by smaller amounts of the frimethylnaphlhalenes, phenanthrene and the methyl-

phenanthrenes. These patterns indicate hydrocarbons derived from a mature marine
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source rock with a moderate influence by land plant organic matter. The FPD

chromatograms of these samples, resemble those of the overlying Draupne Frn, with

a significant amount of 4-methyldfeen£othiophene and very smal] amounts of

dfmefhyldsbenzolhiQphenes. The calculated maturity based on the MPI (Radke & We Ste

1983, Radke 1988} suggests a maturity close to the peak oil generation stage (Le,

0.75 - 0.80 % Ro) which is somewhat lower than indicated by other gas

chrornatographic observations.

The oil (DST 3} and the two sandstone aromatic fractions from the Mess Fm. have FID

chrømatograms that differ clearly from each other. The FID aromatic fraction

chromatogram of the oil is dominated by methylated naphthalenes and shows the

presence ot only very small amounts of phenanthrenes (Figure 10c), suggesting a well

mature marine oil as mefhylnaphfhaienes are believed to be typical for hydrocarbons

derived from mature type I! kerogen (Hall et aL, 1985), The extracted sandstone from

3831.71 m, which is only 2-3 metres below the test interval for the DST 3-oiL shows

an aromatic fraction FID chromatogram where the prominent peaks are those of

phenanthrene and the methylated phenanthrenes, while methylated naphthalenes are

only detected in small amounts (Figure lOd). This distribution is an indication of

hydrocarbons derived from a terrestrial source rock with minor marine influence. In

contrast to the oil and the upper sandstone the FID chromatogram of the lower

sandstone aromatic fraction (3933.16 m) shows a wide distribution of both methylated

naphthalenes and phenanthrenes suggesting a mixed marine/terrestrial source rock.

The prominent peak in the FPD chrornatograms of all three samples is that of 4-

methyidibensothiophene. while other sulphur aromatic compounds only are traced.

These patterns observed suggest a mixed sourcing ot the hydrocarbons in ih& Ness

Fm. and the reader is referred to later chapters for further discussions of their origin.

The calculated fviPi (Radke & Welle 1983, Radke 1988) show that all samples have

the same maturity in the range 1.0 - 1,05 % Ro which is in agreement with earlier

estimates of the maturity level of these samples,
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As far the oil from the Ness Fm, (DST 3}: the FID chromatograms of the aromatic

fractions from the two oils from the Cook Fm. (DST 1 and 2) show prominent amounts

of methylated naphthalenes and only small amounts of phenanthrene and the methyl-

phenanthrenes, suggesting the oils to be generated from a mature marine source rock

with a minor Influence by terrestrial derived organic matter. The most prominent peaks

in the FID chromatograms of the extracted sandstones are those of phenanthrene and

the methyiphenanthrenes with only small amounts of methylated naphthalenes,

suggesting hydrocarbons derived from a terrestrial source rock with minor influence

by marine organic matter similar to the upper sandstone of the Ness Fm. (3931.71 rn).

The extracted shale has an FID chromatogram showing prominent amounts ot

phenanthrene and methyiphenanihrenes, but also methylated naphthalenes appear

in prominent amounts. The patterns and calculated ratios suggest hydrocarbons

derived from a terrestrial source rock with a strong marine influence, tentatively

suggested to be a. mixture of migrated and in-sliu generated hydrocarbons. The most

prominent peak In the FPD chromatograms of the oil aromatic fractions is that of the

4-methyidibenzothiophøne, with only very small amounts of dimethyl-

dibenzothiophenes, while the FPD chromatograms of the sandstones &r-6 shale

aromatic fractions are showing the presence of only elemental sulphur. The calculated

maturity of the oils and extractabie hydrocarbons of the Cook Frn., based on the MPI

(Radke å Weite 1983. Radke 1888), suggests a maturity around 1.1 % Ro.

The FID chromatograms of the sandstones aromatic fractions from the Statfjord Fm.

show the presence of only small amounts of phenanthrene and methyiphenanthrenes,

while methylated naphthalenes only are traced in these samples. The FPO

ehromatograms show that the samples are barren of sulphur aromatic hydrocarbons.

The calculated MPI suggest maturities around 1.0 % Ro, which is slightly less than

observed for the overlying Cook Fm. The patterns observed and the calculated ratios

(Table 7) suggest these samples to contain small amounts of migrated hydrocarbons

derived from a terrestrial source rock.
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Vitrinite Reflectance

The vitflnJte reflectance measurements were, by clients request, performed by Institutt

for Energiteknikk (!F'E}>

A total of 25 samples was analysed forthsrmal maturity using vitrimte reflectance. The

samples are from the depth interval 1300 - 4300 m. covering the str.atigraphic range

of Tertiary aged Hordaland Gp, down io the lower Jurassic Sfatfjord Fm. The crossplot

of vilnnite reflectance versus depth is shown in Figures' 11a-b.

The thermal maturity depth trend proposed for the well suggests that the wall reaches

early .maturity (RQ ™ 0,5 %} at around 27Q.Q - 2800; m, The top of the oil window (Ro

~ 0.6 %) .is •estimated to lie at approximately 3100 ms while peak:• oil generation (Ro ™

0,8 •%) is thought to occur at approximately 3700 rn. Accordingly the base of the oil-

window (Rs = 1,0 %) Is expected to occur at around 40QC m,
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Four samples from well NOCS 34/10-35 were optically examined, these covering the

Interval3792 •• 3885 m of Upper Jurassic age. The detailed kerogen compositions are

shown in Table 9, while the gross compositions are plotted in a triangular diagram,

Figure 12, Thermal maturity data (Spore Colour Index) are included in Table 8.

Three samples from the Draupne Fm. were examined, these having quite variable

kerogen compositions and textures. The uppermost sample (3795 m) consists

practically entirely of what is interpreted to be amorphous iiptinite. This is non-

fluorescent, which is considered to be not only the result of advanced maturity, but

also 6ue to the nature of this organic matter, which may consist either of reworked

material or of amorphous matter which has been degraded after deposition (i.e. not

preserved), Deirita! inertinite and vitrinite occur in only trace amounts. It Is difficult to

judge the original potential of this kerogen assemblage due to the advanced maturity,

but due to the total lack of fluorescence it is considered most likely that the organic

matter consisted of degraded or reworked material with little potential for hydrocarbon

generation. The present potential is considered practically to be nil, though the

hydrogen index (from Rock-Eva!) suggests some gas potential Very abundant whitish

fluorescent grains and droplets of possible free hydrocarbons occur in this sample, and

it is possible that the labile components of possible staining could have enhanced the

hydrogen index.

The next highest sample (3852 m) has a completely different composition, containing

roughly equal amounts of iipfinite and woody material (semifusinitic inertinite &n6

telimtic vitrinite). The Iiptinite fraction consists mainly of amorphous matter but includes
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abundant spores, Viitrinite and inertinite occur in roughly equi-proportionai amounts,

though the iRertinlte assemblage is considered to have a minor potential for gas at

present, the original potential possibly being for mixed oil and gas. Traces of bluish-

white fluorescent free (?) hydrocarbons were recorded in this sample.

The lowest Draupne Fm. sample (3867 rn) consists mainly of very fine grained and

amorphous material which is practicaiiy non-fluorescent, similar to the uppermost

sample, but which probably contains degraded spore material. Spores are otherwise

a conspicuous component however. Reworked inertiniie and vltrlnlte occur in minor

amounts. Traces of bluish-white fluorescent free (?) hydrocarbons were recorded in

this sample.

These samples indicate the Draupne Fm. of this well to be quite variable in organic

matter composition, but generally to have a more terrestrial nature than is normally

met within the North Sea, as suggested by the local occurrence of abundant woody

material and spores. Other observations such as the occurrence of degraded/reworked

material, the abundance of detrita! grains and the abnormally low contents of pyrite

aiso support more landward, less anoxic depositionai conditions. It is tentatively

proposed that the Draupne Fm, in the well locality originally had a fair potential mainly

for gas, with lesser (relatively (?) heavy) oil. The present potential is minor, for gas

only.

One Heather Fm. sample was examined (3885 m), this being composed mainly of

liptinite (70 %), The iiptinlte component consists mainly of non-fiourescent fine

grained/amorphous matter which probably contains degraded spore and woody

material. Spores are aiso abundant. Inertinite and viirinite, commonly bitumen stained,

occur in accessory to moderately abundant amounts. This assemblage suggests the

Heather Fm, to have had a fair to good potential for mixed oil and gas, i e. quite

possibly better than that of the Draupne Fm. at this locality.
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Since only tour samples ov@r a short interval were analysed, a maturity gradient

cannot be proposed for the well. The SC! data suggest the Draupne and Heather Fms.

samples examined to have a maturity ranging from around peak oil generation (for

type .1! kerogen} to the base of the oil window, SC! 7.0 * 8,0, i.e. an equivalent Ro of

approximately 0,8 - 1.0 %.



G£CO-FRAKLA i QEOLABl

Carbon isotope Analysis of Gts+ Fractions and Kerogen

Three oils (DST 1, 2 and 3}, one "oil in mud" and six extract samples (total extract,

saturated hydrocarbons, aromatic hydrocarbons, NSO compound fraction and the

asphaltene fraction), mainly from the Jurassic section, were analysed for stable carbon

isotope composition. In addition, the 5i3C isotope compositions for lour kerogen

concentrates were determined. The data are ilsted in Tables 10a-b and plotted In

Figures 13 and 14. Figure 13 shows a crossplot of the S13C Isotope values of saturated

versus aromatic hydrocarbons and Figure 14 shows the Galimov plots of the 513C

isotope values of the various fractions, i.e. the total extracts and the MPLC separated

fractions of the samples and the kerogen concentrates.

The Isotope data for the extracted mart from the Shetland: Gp. and the "oil In mud"

sample differ greatly from each other. The samples have calculated CV values (Soler,

1984} indicating the hydrocarbons in the marl to bs of a low to moderate mature

marine source rock (Figure 13), and the oH to be a highly mature terrestrial origin. As

can be seen from Figure 13 the mar! plots dose to the samples from the Draupne

and Heather Fms., while the oil plots near by the oils from the Ness and Cook Fms.

The: kerogen 813C~value for the marl is isotopicalfy significantly heavier (- 27.61 %$

than the extract-values, l a about 3 %«, This suggests that the extract is not genetically

related to the kerogen.

The data for the Draupne and Heather Fms. have calculated CV values (Sofer, 1984}

suggesting mixed marine/terrestrial organic matter source rocks, (Figure 13). The

maturity level of these samples is thought to be moderate, Le. in the pre~peak oil

generation level. The kerogen concentrates have similar 513C-values (-28.09, -28.3?

and -27.61 %>) with the Heather Fm. sample, being slightly heavier compared to the

Draupns Fm. The kerogen concentrate 813O-values are isotopically heavier by about
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1.5 to 3.0 % compared to the total extract and associated fractions (3831 m» Table

10a).

The isotope composition of the Ness Fro. oil and oil shows have values indicating a

high maturity and suggests terrestrial origin for these samples. Figure 13 show that

these samples plots: close to the oils from the Cook Fm. The variation in carbon

isotope composition of tlie fractions oan be seen from Figure 14.

The data for the Cook Fm. oils and oil shows show fairly big variations between the

tractions (Figure. 14). The data indicate that the hydrocarbons are derived 'from one

single source, suggested to be a 'terrestrial source rock. The Cook and Ness Fm. oils

and oil shows have saturated and aromatic hydrocarbon 813C-va!ues plotting close

together, indicating that the samples are genetically related. However, the Cook Fm,

oils have in genera! somewhat lower Isotope values tor the aromatic hydrocarbon

traction than their extracts and the Ness Fm. samples. Based on the isotope data the

maturity of these samples Is considered to he close to the base of the oil window (i.e.

0,95 ~ 1.0 % F

From the isotope data l\ is apparent that the relative large differences in 813C-va!ues,

when Viking Qp. extracts are compared with Ness and Cook Fms. oil shows and oils,

indicate that there is no genetic relationship between those two sets of data, seen

clearly in Figure 13, However, the Shetland Gp. oil shew is likely to have been

generated from the Draupne and Heather Fms. source rocks.

3:1
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fr- -}A fota? of seventeen saturated hydrocarbon samples, including the three oils (DS

DST 2, DST 3), the single Upper Cretaceous Shetland Gp, "oil in mud" sample, the

eight oil shows: extracted from seven sandstones and one marl sample &nå the five

potential source rock samples from the Viking Gp. and the Cook Fm The saturated

hydrocarbons were .analysed using the M/Z 177, 191 and 205 fragmentograms,

representing terpanes and the M/Z 217, 218t 231 and 259 fragmentograms,

representing regular steranes and diasieranss, The potential source rocks and oils/oil

shows are treated In different sections. Additionally, the GO-MS interpretation of the

NOCS 34/10-35 oils and oil shows from the correlation study between this welf and

the. NOGS 34/10-23 all and o;1 shows, presented in an earlier geochemioai report, are

brought into this chapter. The GD-MS data: are presented in Tables 11a-d,

Representative fragmentograrns related to topics discussed in the text are shown in

the Figures 1Sa-q.

3.6,1 Potential Source Bock

Tergarjes;

The Viking Gp. demethyiated triterpane series seem to have the C£9 ap hopane (peak

C) and the C29 neohopane present as dominant peaks (Figure 1Sa). The C31- to C35

extended hopanes are present, however with low peak intensities In ail samples. The

C£7 - C2$ diasteranes are present in all the samples.

The four Viking Gp. M/Z 191 fragmentograms (3831 - 38S4 m} show considerable c$

hopane peak intensities. The CZ) - Ci5 extended hopane distributions (peaks G/H to

J1/J2), showing homologous series with significant intensities, are typical (Figure 15b)
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for the Viking Gp. fragmentograms. The tricyciic terpanes (peaks N« O, P, Q, R, S) are

abundant peaks, possibly reflecting relatively high maturity. The extended hopane

series are indicative of marine source rocks, possibly deposited under strong!y{?)

reducing conditions. The T,/Ts-raiio (8/A, Table 11a) is relatively constant, ranging

0,13 - 0.18. Another maturity parameter, the C3S a(J hopane 22S/(22S+22R)-epimer

ratios ranging from 80.89 to 61.89 %, indicates that this ratio has reached thermal

equilibrium. The C30 diahopane/otp hopane ratio (X/E) is relatively low (0.20 - 0.29)

compared to the more mature Cook Fm. claystone (X/E: 1.87), indicating that this

tetter sample either has been stained by migrated hydrocarbons or is significantly more

mature than the Viking Gp, samples. The C^ neohopane, eluting between the C5g a$

norhopane (peak C) and the CSCl aj3 diahopane (peak X), are prominent peaks in the

Viking Gp, and Cook Fm. fragmentograms, The C29 neohopane is considered to

originate from thermally induced alterations, with an increased abundance with

increased maturity. Thus the significant presence of this compound is together with the

low T,/rs~ratios indicative of high thermal maturities for both Viking Gp. and Cook Fm.

samples, tentatively suggested to be equivalent to Ro > 0,9 % {Wapies and

Machihara, 1991). The Cook Fm. M/Z 191 fragmentogram has (Figure 15c), contrary

to the Viking Gp, sample fragmentograms, only weak C2r+ c$ hopane intensities,

particularly for the C31 - C35 extended hopanes. The CookFm. M/2 191 fragmsntogram

has a triterpane distribution and peak intensities quite similar to those of the Ness and

Cook Fm. oiis. The trisnorneohopane (TJ, the C30 a$ diahopane (X) are present as

the dominant C£7+ peaks, together with the tricyciic terpanes (Figure 15c), supporting

the higher thermal maturity compared to the Viking Gp. samples.

Sterangs;

The regular sleranes and diasteranes are identified by the M/2 217, 218, 231 and 259

fragmentograms. The Viking Gp. M/Z 217 tragmentograms generally have prominent

contents of Ca7 - C29 diasteranes and C20 - Cn short side-chain steranes compared to
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the pp steranes, indicative of mature marine source rocks (Figure i Sd). The C?/C£S

diasierane ratios, given by ratio 4 in Table 11b, are relatively uniform, ranging 1.24 -

1,38, i.e. indicative of a slight C£r~ over C2« tfasterane predominance. The fvi/Z 218

fragmentograms (fip steranes) have subequal distributions of the Cs?-, Oz$- and C2S*

compounds (Figure 15e). The dominant C27 pp 20R sterane peak relative to the 20$

peak, is probably due to the contribution from the C2& 20S pa diasierane. The Cook

Fra M/Z 217 fragmentogram has, similar to the Viking Gp, M/Z 217 fragmentograms,

a dominance of the C20 - O2Z short side-chain steranes. However, the dominant CS7 -

C2S diasieranes have a slightly different distribution compared to the Viking Gp.

fragmentograms, in that there is a subequal C£7/C29 distribution (ratio 4 in Table 11b:

l .01}. The Cook Fm. M/2 23S fragmsntogram, has in contrary to the dominant Viking

Gp. C27 diasteranes, subequai C27 and C2,5 dlasterane contributions, indicating a more

mixed marine/terrestrial source. The sterane maturity parameter, the C25, Pf> 20S/{20S

4- 20R) epimer percentage (50<7Q %) is clearly different (and discrepant) compared to

ihB Viking Gp. regular steranes (56.43 - 64.33 %}. Possibly the calculated percentage

is unreliable owing to the Sow peak intensities. Additional, the WZ 218

fragmentooram bears some resemblance with the Ness and Cook Fm. oils, indicating

some genetic relationship, either as staining of the Cook Fm. daystone by migrated

hydrocarbons or that the Cook Fm. clay-stone has functioned as a local source giving

a contribution to the oils encountered in the Ness and Cook Fms.

3.6/2 Migrated Hydrocarbons

Terpanes:

The oils have very similar M/Z 177 fragrnentograrnsjn which Ga7-f triterpanes are very

minor components and lower molecular weight compounds predominate (Figure 151}.

The. Cgg.txp hopanes and C2S neohopane are the dominant Ca7.+ compounds.
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The Ness and Cook Fm. oK shows have similar M/2 177 fragmentograms compared

to the oils (Figure i5g). The Shetland Gp. mar! from 3530 m and two of the Statfjord

Fm. oil shows have more Gz7+ compounds than the oils, particularly the Osr

diasisranes and C2,5 hopanes are prominent (e.g. Figures 15h and !}, The distribution

of compounds seen in the M/Z 177 fragmentograms of all the oils and oil shows is

typical of mature marine (and some lacustrine) source rocks (with C27 > 0.^

diasteranes and diasterane:hopane with a ratio of 1:1). The higher content of Gz>+

sleranes and hopanes in the Shetland Gp, mar; and the Statfjord Fm. sandstones

could be due to lower maturity source for the oil shows in these rocks than the oils

and oil shows in the Ness and Cook Frns.

The M/Z 191 fragmentograms show that there are clear differences between the bils

and associated Ness Fra oil shows, the Cook Fm. shows, the Statfjord Fm. shows

and the Shetland Gp, marl oil show. All the oils and the analysed Ness Fm. oil shows

(Figures 15] and 15k) are characterised by a low content of C2?+ hopanes in which the

c$ hopanes are relatively minor components. The dominant hopanes are the Cr/

neohopane (peak A), the C30 ap hopane (peak E) and the C30 dlahopane (peak X),

Tricyciic terpanes from C21, to C26 are also prominent. In contrast, the Cook Fm. shows

(Figure 151) have more of the aS hopane series, although the Cz7 neohopane (peak

A) is still promment. The C21 - C2S triGyolio terpanes, and Cm - C30 Inoyciic. terpanes are

also more abundant and the ratio of the C£s to C30 a|5 hopane (peaks C/E) Is. much

higher than in the oils. This is also the case for the Staffjord Fm. oil shows (Figure

15m), where, in addition, "TJTe is much higher and the C30 dia.hopane to C30 q$-

hdpane ratio (peaks X/E) is lower. This is taken to indicate that the Statfjord Fm, oil

shows are less mature than the Cook and Ness Fm, oB shows and oils> There is also

the possibility of a different source lor the Statfjord and Cook Fm. shows compared

to the Ness Fm. shows. TNs is in contrast to the Cook Fm, DST oils which are

virtually identical to the Ness Fm. oil and the "oil In mud" sample from the Shetland

Gp.The differences between, the Cook Fm< oils and Cook Fm, oil shows indicate there

could foe vertical heterogeneities in the resérvoired hydrocarbons in the Cook Fm.
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The oil show in the marl.from the Shetland Qp. is different to the oils and other shows

by having lower TyT^ratfo and higher C.3O di'aIiopane/C3o ap hopane (X/E) ratio

compared to: the Statfjord Fm, oil shows.

AN the oils and oil shows are probably derived from marine anoxsc source rocks, based

on the distribution of the C31 - C35 e$ hopanes. The high Cg§/050 ap hopane ratio (C/E)

and very abundant .tricycllc terpanes in the Cook Fm. and particularly in the Staffjord

Fm. shows could suggest another source:, possibly another marine source or

lacustrine.

Steranes:

The regular sterane and diasterane compositions (M/Z 217 fragmentograrns) of the oife

and the Ness and Cook Fms, oil shows are typical o! highly mature elastic marine

source rocks, due to that 'they are dominated by Cm •• €.*>% short side-chain steranes

and G£7 - C29 diasteranes (Figure 15n), The Statfjord Fm. and Shetland &p., marl oî

shows (Figures 15p and q) have slightly lower C20 ~ Czz compound intensities and

more of the reauiar steranes fi;e, «SB and aacx steranes). However, ail the oils and

oii shows have simjiar distributions of the Cs7~f C2&~ and O^-cempounds, most often

seen in marine source rocks, The observed differences in sterane distribution of the

oils and Ness and Cook Fm. oil shows compared to the Statfjord Fm. and Shetiand

Gp. oil shows are probably due to lower maturity of the latter.

3.6,3 GO•- MS Summary

The Draupne and Heather Fms, trlter-pane and sterane fragmentogranis ail indicate

that the marine source: rocks possibly with a terrestrial organic material mpul have

reached a high f herma! maturity, possibly at the base of the oil window, Le, equivalent
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to Ro > 0.9 %, From the presented iriterpane and sterane data it Is apparent, that the

Viking Gp. friterpanes and steranes cannot be correlated with the Ness and Cook Fm.

oils and oil shows. The WZ 191 frsgm.entøgrams ars riot compatible, mainly due to

the very low Intensities of Car+ hopanes in the latter group of samples and the

significant variations in X/E and Z/E ratios, which are significantly higher lor the oils

and oil shows, Thus a thermaOy induced difference is suggested, Regarding a source

related correlation, the Cg7/C2s-diastaran8 ratios are compatible, indicating marine

origins for both sets of samples, however with slightly higher relative C29 diasterane

contributions for the oil shows. The slightly lower Gook Fm, oil Ca7/C^a-ratios might

indicate differences in source compared to the. Cook Fm. oil shows and the Ness Fm.

oils and ol! shows. Additionally,, the Cook Fm, oils and the Ness/Cook Fm. oil shows

have diasterane distributions {M/Z 259 fragmentograms), which have relatively higher

CJK, diasterane contributions, indicating contribution from terrestrial organic material

compared to Viking Gp, M/Z 259 fragmentogmms.

The highly mature Gook Fm. claystone, with triterpane. and sterane distributions and

intensities partly compatible to the Cook and Ness Fms. oils, might have contributed

to the hydrocarbons present in-the Cook Fm., possibly as a local highly mature mixed

marine/terrestrial source contributing together with other source rocks.

The Statfjofd Fm. oil shows, interpreted to. originate from a marine source are different

to the Ness Fm. and Cook Fm. oils and oil shows, in that they are of lower maturities,

Additionally, the Staff jord Fm, triterpane and sterane fragmentograms show variations

in peak intensities and distributions, indicating oil show heterogeneities,: which could

be related to both differences: in maturity and/or source.

The Shetland: Gp, "oil in mud" sample, interpreted to have been generated from a

highly mature marine source, is most compatible with the Ness and Cook oils and oil

shows. However, the Shetland Gp, oil show is not compatible with the "oil in mud"

sample, mainly aus to differences in maturities. The Shetland Gp> oil show is the
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sample, which bears the closest resemblance to the Draupne and Heather Fms.

fragmentograms, both in terms of source and maturity correlation. The similarities

induct© the C31- to Css extended hopane homologous series, the compatible C30 c$

diahapane/C30 ap hopane ratios (peaks X/E) and the abundant C£9 neohopane peak

intensities and the bisnorhopane/Cae ap hopane ratios (peaks 2/E). The Shetfend Gp.

oil show is probably slightly less mature than the Draupne and Heather Fms. in-situ

generated saturated hydrocarbons, mainly due to tower ratios {X/E, 2/E), Thus the

Shetland Gp. oil show is probably generated from the Viking Gp,, through a short

vertical migration.



Three pressurised gas samples, OST 1 (4015 - 4025 m), DST 2 (3984 - 3995 m) and

PST 3. (3920 - 3929 m), are :aii gas samples taken Ironi the same depth intervals as

the DST oil samples. The gases were analysed using gas chromaiography to detect

the Cj - C7 gases. Additionally, the S's3C-compositions for the Ct - C4 gases were

analysed. The: C, - C7 gas analysis results are presented in Tables 12a-o and the 513C-

vaiues are listed in Table 13 and shown in the Figures 18a-b. The gaseous

hydrocarbon ehrorostograms are included in Appendix 5.

The gas compositions vary slightly In C1 ~ O7 compositions, with the methane: content

varying from about 75 % (DST 3} to about 80 % and 82 % for DST 1 and DST 2

respectively. Thus, the wetness varies relatively more, with DST 3 having a C2-f

content at about 25 %, whereas DST 1 and and DST 2 have G2* contents totaiHng

20 % and 18 % of the totalgas contents, respectively.

A crossplot of the S1SC compositions of methane versus ethane {Schoefi, 1983} are

indicative of that the gasss are thermally generated and associated with osls from a

mature marine source rock. Plotting the P/GC_tMn& aoainst the C,+ oercenlaqe in

Figure 16b (James, 1S83), suggests tin at the gases are associated with condensate.

Compared to the DST oil 8'3Q-values (Tabie 10a) the DST gas samples have S13CS

isotopic values approx, 10 to 12 %a lighten which also supports that the gases are

geneticaiiy associated with the oils.
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The mature organic rich Upper Jurassic Draupne and Heather Frns., with type ii,

mixed with type M/ili to type lit kerogen (37S1 - 3912.5 m) are the most prominent

source rocks. The Draupne and Heather Fms. already have generated hydrocarbons.

The organic rich to very rich Draupne Fm. has a fair to good residua! potential for

mixed oil- and gas generation. Trie Heather Fm. is considered to be a more varied

source rock with good to rich organic carbon contents and variations in kerogen type

from type II to type Mi. Some intervals have good potential for oil generation. Other

intervals in the Heather Fm. consisting of type in kerogen source rocks, have poor to

fair potential for gas generation. The pyrolysis-GC analyses support the generation

potential for paraffinic oil generation for both the Draupne and Heather Fms, The

visual kerogen analyses indicate, that the amorphous iiptinitic material has been

reworked/degraded to some extent. Additionally, reworked inertmite and vltrinite

suggest a significant land plant input. The Heather Fm. appears to nave a relatively

higher land plant Input compared to Draupne Fm, Hence, the visual kerogen data

suggest less anoxic and more landward depositiona! conditions than commonly seen

for the Draupne and Heather Fms, This is somewhat contrary to the saturated

hydrocarbon GC-MS analyses, which suggest the source rocks to be marine, possibly

deposited under reducing conditions. The highly mature type Hi to typs li/IH

carbonaceous Lower Jurassic Burton and Cook Fm, claystones have poor to fair

remaining generation potentials, mainly for gas. Detailed analyses, including aromatic

hydrocarbon GC and saturated hydrocarbon GC-MS analyses indicate, that the Cook

Fm. claystone might consist of mixed marine/terrestrial organic material. However,
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there is some uncertainty concerning the organic fades, åu& to possible effects from

staining by migrated hydrocarbons. Therefore the Cook Fm. daystone could be biased

møre towards a terrestrial source rock, than the detailed analyses suggest. No detailed

analyses were performed for the Burton Fm.. claysfone samples, making kerogen

typing based solely on Roek-Eval data uncertain.

The overall maturity profile for the well, based on vitrinite reflectance and Trnax from

Rock-Eva! analyses, indicates that the onset of hydrocarbon generation is at approx.

3500 m (Tmax; 435CC), whereas the Ro~measurements (0.6 % Ro) suggest the depth

to be shallower, i.e. at 3100 m. The vitrinite reflectance data is considered to be the

most reliable maturity assessment; owing to the relatively good data coverage and

fairly consistent data (e.g. Figure 11b). The peak oil generation (equivalent to 0.8 %

Ro) is estimated to be at a depth around 3750 - 3800 m. Both the Tmax-vaiues and

Bo-measurements snow compatible values. The base of oil generation (1.0 % Ro) is

estimated to be around 4000 - 4100 m. Using the maturity assessment indicates that

the Draupne and Heather Fms. have just passed peak oil generation but are still within

the oil generating phase. The Cook and Burton Fms, claystones are close to the base

of trie oil window or just passed it, however, with some potential left for gas

generation. Other maturity parameters, such as the MP! indices» indicate that the

Draupne and Heather Fms. have maturities equivalent to -~~- 0.8 % Ro, slightly lower

than the previously mentioned maturity assessment The saturated hydrocarbon GO

MS maturity assessments, although uncertain for highly mature samples, suggest that

the derived maturity is higher than 0.75 % Ro, possibly as high as 0,90 % Ro. The

SCi-data, although only based on four samples from the Draupne and Heather Fms.

also suggest that these source rocks are mature to highly mature (SCI: 7.0 ~ 8.0,

equivalent to 0.8 -1.0 % Ro). The Cook Fm. claysfone, at 4021.93 m is highly mature
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when the :MPi-vafue is used, i.e. close to 1,0. % Re-, which is in agreement with Re-

values at that depth.

From the above mentioned conclusions concerning source rock potential and maturity

assessment if follows that the Draupne and Heather Fms. have generated and are

actively generating and expelling hydrocarbons at this maturity stage. This is confirmed

by the rich free hydrocarbon yields (S1 from Rock-Eva!}, associated high Pi-values ana

the rich EHC-eontents, with a saturated to aromatic hydrocarbon ratio of 1.5 to 2.0,

The generated hydrocarbons are mainly paraffinic with little waxyness, suggesting that

the generated oils at this maturity stage are relatively light oils, derived from the

predominantly marine source rocks. Regarding the Cook Frn. claystone and the Burton

Fm. ciaystones, it is tentatively concluded here that these source rocks have

generated oil and gas. The Cook Fm. claystone, apparently a lithologic unit of limited

vertical extension, is considered to be a iocal source, which might have generated and

expelled hydrocarbons to the local reservoir sections, i.e. first of aii the Cook Fm.

sandstones, but possibly also the Ness Fm. and the Statfjord Fm. More detailed

knowledge regarding vertical and lateral extension of the mud rock fades are required

In order to estimate the volumetric significance of hydrocarbons generated from the

Cook Fm, ciaystone. The limited geochemicaS data from the Burton Frn, ciaystones

suggest this potential source rock to have a poor to fair remaining potential for

generation of wet gas.
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Migrated hydrocarbons are first of a\\ present in the Ness and Cook Fm, sandstones.

where three PST oils and associated DST gas samples were recovered. The DST oils

and gas samples have been subjected to detailed analyses, together with oil shows

from the Ness/Cook Fms. Additionally oil shows from the Statfjord Fm. sandstones and

the Shetland Gp. mar! were analysed in detail. The Ness and Cook Fm. oils are light

oils, with API-gravities ranging 43.1* to 43.6°, consisting of highly mature mainly

paraffinic non-waxy oils. The three whole oil gas chromatograms have simitar

hydrocarbon compositions. The h4ess and Cook Fm. oil and oil shows are probably

generated from highly mature clastic marine source rocks, owing to the calculated Re-

values derived from the aromatic hydrocarbon GC (FID) analyses and the saturated

hydrocarbon GC-MS analyses. The Rc-vaiues range from about 1.05 to 1,15 % Ro,

with the Ness Fm. oif and oil shows having slightly lower maturities than the Cook Fm,

oils and oil shows. The Cts+ 513C-values indicate that the source(s) for the Ness and

Cook Fm. oil and oil shows are terrestrial. The three DST gases are classified as

associated gases, either generated from oil window mature marine source rocks or

from highly mature source rocks, i.e. associated with condensate. The Shetland Gp.

"oil in mud" C,5+ saturated and aromatic hydrocarbon 813C-values are similar to those

of the Ness and Cook Fm. oils and oii shows, indicating a genetic relationship between

these oils and oil shows. The GC-MS data, however; point towards highly mature

marine source rocks rather than terrestrial source rocks, A source rock - oil correlation

between the Draupne and Heather Fms. and the previously mentioned oils indicate

that the first-mentioned source rooks cannot have generated and expeiied the

hydrocarbons encountered in the Ness and Cook Fms., based on the large differences

in maturities. Possibly a deeper buried and more mature equivalent to the Draupne

and Heather Fms. might have generated the oils and gases encountered in the Ness

and Cook Fms. This model requires lateral migration over some distance. The

Statfjord Fm. oil shows, probably generated from a mature marine source are less
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mature compared to the Ness and Cook Fm. oil and oil shows, Similar to the Ness

and Cook Fms., the oil shows in the Statfprd Fm. are significantly more mature

compared to the Draupne and Heather Fm. source rocks. However, aromatic

hydrocarbon GC RD, the isotope and GC-MS data tor the Shetland Gp. marl oii show

are very similar to those of the Draupne and Heather Fm. source racks: indicating a

genetic relationship,
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Figure 7 : Pyroiysis GC Composition
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Figure 11a, vitrinite reflectance (linear scale) versus depth
wen 04/iu^D,
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Figure 12: Kerogen Composition and Potential Hydrocarbon Products
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Figure 13: Aromatic v.s. saturate isotope values
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Figure 14: 13C/12G isotope ratios. Galimov plot,

t NOGS 34/10-35
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Figure 14: 13C/12C isotope ratios, Gaiimov plot.
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Figure 14: 13C/12C isotope ratios. Gqlirmov plot,

fell NOCS 34/10-35
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Ål! analyses and interpretation in this report have been performed by Geolab Nor,

unless specifically stated otherwise, The interpretation Is based on the analytical

results In.this report, information supplied and quoted by the client, and general public

knowledge of the area sn which the well is located. The interpretation is right to the

best of Geolab Nor% knowledge,, but as Geoiah Nor does not have access to either

all geological nor geoehernica! information of the area of the well, Geolab Nor's

Interpretation must be used at the client's own risk.

The following Interpretation limits have been used in this report. These limits have

been established by Geoiab Nor, on the basis of its experience and in conjunction with

other published data and must not be regarded as absolute.

Comparison of Maturity Parameters

Viirtnite Tmax: Fluorescence SCI TA! MF

0.2 Green 1
0.2-0,3 . Green-Yellow 2

0.3 425 Yellow 3
0.4 420 Yellow-Orange 4 1 +
0.5 430 435 Light Orange 5 0.1?
0.6 435 440 Moderate. Orange 6 2 0.33
0.7

0.7-0.S Dark Orange
0.8 440 " 7 0.67
0.9 445 2r

0,3-1.0 Dark Orange-
Red Orange

1.0 450 460 " 3 3~ 1.00
1.1

1.1 -1.2 Very Dark Orange-
Red

1.3 Sporei Extinction 9 3+ 1.50
1 -5 1 S3

1.5-2.0 Alga! Extinction 10
2.0 0.50:
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Applicable only for marine type II kerogen with iow terrestrial input. For definition
J1S J2, D, F; C. E, q, t, r and s; see GC-MS definitions.

Vitrinite

0,S
Q.B
0.8-0.7
0.7-0.9

% %
) g/fent) (r-*-s)/(

SO
0.60

Viinnits
%_Ro

0.6
0.7
0.8

MNR

1,0

2.0

4/1 M.DB"

2.0

10.0
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Maturity Interpretations

V'trinite
% Ro Generation

0

<C5 Immature
0.5 Oil threshold, ••early mature Early Condensate (sometimes)
0.5 Start main oil generation,

tap oil window
.6-0,7 Start liquid expulsion

from rich source rocks
0,7 Start peak ofi generation,

gas generation threshold from coal
0.7-0,8 Peak oil generation

.0,8 End peak oil generation
0,9 Late mature
1 -0 Base oil window Start condensate expulsion

from lean source rocks
1.3 Base condensate window, Start gas expulsion

oil floor
1.5 Peak gas generation coal
2.0 Wet a as floor

futur i t ies Interpretation (Simplified)

Vitfinite Generation

0.2-0.5 immature
0,5-0.6 Oil threshold
0.8-1.0 Oil window
1.0-1,3 Condensate window
1,3-2.0 Gas window

The term "condensate" is an engineering term, i his engineering meaning of the word
is not impiied here. The term is used for historical reasons (in geochemistry) and is
interpreted as:rp

Condensate window = Liquid preservation window, i.e. maturity range in which oil has
started to crack to gas but where still some of the hydrocarbons are in the liquid
hydrocarbon range {untier surface conditions and temperatures).
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Petroleum*
TOC% Potential EOM(ppm) EOM/TOCf HC(ppm) HO/TOC# Leve?

0.0-0.3 (2
0.3-1.0 2-8
1.0-2.0 6-15
2.0-5,0 15-25

)5.0 )25

(500
500-1000
1000-2000

)2000
»2000

NOTE * ~ mq HC/a rock
# - rng EOW

Gas Richness {

01 ~C4

) 10000
3000-10000
1000-3000

(1000

I or HC/g TOC

Heacfspaee 4- O

C5+

) 10000
3000-10000
1000-3000

(1000

(50
50-100
100-200

)200
»200

^eluded ga;

Level

Rich
Good
Fair
Poor

(100
100-200
200-500

)500
»500

s (pi gas/kg d

(10
10-20
20-50

yso
»50

iry sed'im

Poor
Fair
Good
Rich
Very

eni)

Kerogen. Typing based on RooK-Eyat Pyrplysls of Whole Rock

Ro (0,
Hi

)?00
350-700
200-350
100-200

0-100

5%
O!

10-40
20-80
40-80
50-150
20-200

Ro
Hi

200-250
250-250
100-150
50-150

(50

=0.8-1.0%
OI

10-20
10-20
20-40
20-60
20-100

Kero.

j

11
I I/Hi
ill
IV

Interpretation
Tvoe HC Species

Paraffinic Oil
Gil

Oil/Gas
Gas-condensate

No potential

Kerogen Typing based on Visual Kerogen

Keroaen Components Kerogen Type Classification

Ljptinite 100%
Lipiinile 50 %
Vltrinite 100 %
Inertinite 100 %

!l/i!i*
iii
IV

Oil-prone
Oil- and gas-prone

Gas-prone
Inert

* Assuming a low content of reworked liptinite. The interpretation table represents only
end-points. Continued mixing can occur. See also visual kerogen triangular plot.
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Kerogen Typing based on C3HM Pyroiysis - Source Rocks

n-oetane * m,p-xytene + phenof ^ 100 %

Compound fii iSfli l ltype Interpretation.

n-ociene > 60 % I4I + Asph* Dikprone + asphaftenes
n-oofene > 20 % < 80 % lii ' Gas-prone
rvociene < 20: % IV Inert

* If asph&ltsne from oil or extract, not from coal
See also oetene/xytene/phenol triangular plot

Kerogen Typing based on GHM Pyroiysis » Source Rocks

Range of
iwcirocaipons l^jgrgretation of pyroIvs 1 s products

C1 -100% Dry gas only
C2-C5 -100 % Wet gas only
C1-C5 > 50 % Predominantly gas
C6-C14 > 50 % Light oH/conriensate
C15+ -40-50 % Predominantly oii

Hydrocarbon Typing based on GHtå Pyratysfs - OH

Range of
hydrocarbons

G15+ -100 % Heavy oii/residua! oil
CT5* > 50 % Some heavy .oil/residua! oil

See ajso pyroiysate composition triangle, in the report.
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Source Røsk Depositlonai Environment based on saturated HC GC

PristangMiYtane Source rock interpretation

<1 Marine, hypérsaline, saline lacustrine
1 - 3 Marine or lacustrine with

variable land-plant input
>3 Predominant lancl-piant input or no.n-

OPl, pre~peak
M.i3Qneration Source rock interpretation

<1 Marine, saline lacustrine evaporites
1 -2 Mixed marine/terrestrial source rock

or freshwater/lacustrine
>2 Mainly terrestrial source rock

Source Bock Depositions! Environment and Maturities based on Stable carbon

Most of the interpretation of stable carbon isotope data are based on cross-plotting
&n6 a visual examination of the plotted data. The interpretation limits are shown in the
fiqures, when used.
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(sorted alphabetically)

ang ~ angular
bar ™ Baryte (mud additive)
bit ~ bituminous
bi ™ blue/blueish
b!k ~ black
Dr æ brittle
bm ™ brown/brownish
Ca •- Carbonate (limestone/chalk/doiomste/siderite)
calc - calcareous
carb ™ carbonaceous
cam •» cement used as additive (under "cont") or to describe cemented S/Sst
Chert as Chert
chk ™ Chalk/chalky
ciy « ciaysy/shaiy
ongl =• conglomeratic
Coal ~ Coal
Coal~ad «« Coal-like additive (e.g. chromiignosuifonate)
Cong! sn Conglomerat
Cent = Contamlnation(s}
crs ~ coarse grained
då SK dried drilling mud
do' ~ Dolomite/doiomitic
drk ~ dark (colour)
dsk w dusk/dusky (colour)
evap w Sait/Gypsum/Halite (natural "Other" or as additive "Com"
f «fine grained
fe ~ ferruginous
fib zz fibres (mud additive/contamination)
fis - fissile
fos s= fossiliferous
glauc = giauconite/glauconitic
gn r? green/greenish
gy a= grey/greyish
hd w hard
ign ^ igneous (material derived from igneous source)
Kaolin ^ KaoSin(ite)
kh a= kaolinitJc
i - loose
lam « faminated/larninae
It ~ light (colour}
m ™ medium (colour or grain size)
Mars s: Marl (calcareous daystone/rnudstona)
mic = micaceous
Mica-ad ~ Mica used as mud additive



No Mat,
ns
o!
ool
Of

Other
pi
pi
prp
pu
pyr
red
md
s
sft
S/Sst
Sn/Cist
sid
si!
sit
Sitst
st
tar-ad
trbfgs
Tuft
tuff
v co!
w
wx
y

» many
™ No material tett over after washing
~ nutshells {mud additive)
~ oiive
» Oolite/oolitic
« orange
~ Other lithoiogy/minéfal, specified alter this word
= pink/pinkish
™ paie (colour)
= paint/rust/plastic contaminations/additives
= purple
- Pyrite/pyritic
~ red/reddish
~ round/rounded
~ sandy
^SOft
« Sand and/or sandstone
» Shale and/or ciaystone
~ Siderite/sideritic
H siliceous/crserty
s= silly
= sillstone
~ stained (with natural oil or oil-like additive)
^ Tar-like additive (e.g. "Black Magic")
= turbodrilled fragments
«= Tuff
~ tuffaceous
~ various colours
~ white
» waxy
~ yellow/yellowish
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Gas y

The analysis is performed using a Vårlen gas chromalograph with a 50 m Plot fused

silica Ay03/KCL column, 0.5 mi. loop injector and flame iq;nization detector. Helium is

used as earner gas and the column is run from 50fiC to 20Q°0, at a rate of 8°C/mln,

Final hold time is 10 min.

Two cm3 of DST gas are removed from each pressurised cylinder lor chromatographic

analysis of the C. to C7 range of hydrocarbons.

Total Organic Carbon (TOO) and Total Carbon Analysis

Ibis arsalysis is performed using a LEGO CS244 Carbon Analyser,

Hand-picked iithologies from cuttings samples are crushed with a mortar and pestle

and approximately 200 mg (50 mg for coals} are accurately weighed into LECO

crucibles. The samples are then treated three times with 10 % hydrochloric acid to

remove oxidized (carbonate) carbon, and washed lour times with disiilled water. The

samples are dried on a hotplate at 60 - ?0°C before analysis of total organic carbon.

Total carbon is also analysed on the same instrument using approximately 200 mg of

untreated crushed whole rock. Oxidizeo (carbonate) carbon is calculated by weight

difference.

Total organic carbon can also be analysed on the Rack-Eva! II Pyroivser durion the

normal run of the instrument.

This analysis is performed fey using a Rock-Eval II Pyrolyser. Approximately 100 mg

crushed whole rock is analysed The sample is first heated at 300°C for three min in

an atmosphere of helium to release the free hydrocarbons present (Si peak) and then
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pyroiysed by increasing the temperature from 300°C io 600'3C (temp, gradient

2B°C'/mm) (S2 peak). Soth the SI and S2 yields are measured using a flame ipnization

detector (.FID), in. the' temperature: interval between 300°C and 3S0eC, the released

gases are split and a proportion passed through a. carbon dioxide trap, which is

connected to a thermal conductivity detector (TCD}« The value obtained from the TCD

Doriespands to the amount of oxygen contained m the kerogen of the sample and is

reported as the S3 peak.

The Rock-Eva! li Pyrolyssr also analyses the TOG of each sample during the normal

run of the instrument.

The instrument used for this analysis is a Varian 3400 Gas Chromatogaph interfaced

to a pyrolysis oven (the pyrolyser}. Up to 15 rog of whole rock sample is loaded on the

pyrolyser and heated ssothermaiiy, at 300°C: for 4 min, during which time thermal

extraction of the free hydrocarbons occurs (equivalent to the Si peak of the Rock-

Evai). The released gases pass to a 25 m OV'1 column with a liquid nitrogen-cooled

trap.

After 4 min. the pyrolysis oven is temperature programmed up to 53Q°C. at a rate of

3?°C/msn, causing bound hydrocarbons to be released from the kerogen (equivalent

to the 32 peak of the Rock-Eva!:}. The released gases pass to a 25 m OV1 column

with a liquid nitrogeR-cooied trap.

T he temperature program of the gas chrornatograph oven, in which the columns are

housed^ is -T0°C to 290°C at a rate of 8°C/min,

Both the columns are linked to a FID:,
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The samples are extracted using a leeator Soxtec NT-System, Carefully weighed

samples are taken in a pre-extracted th;rnb!e. Some activated copper is added to the

extraction cup and dichlorornethane/mefhanai (93/7) Is used as an extraction solvent.

The samples are boBed tor 1 hour and then rinsed lor 2 hours, if the samples contain

more than 10 % TOC, then the whole procedure is repeated once. The resulting

solution is filtered and the solvent removed by rotary evaporation (200 mb, 30°C). The

amount of EOM is gravimeiricaily established.

Removal of Asphaltenes

The EOM is dissolved in fetrahydrofuran in a flask and n-penfane is added to

precipitate the asphaltenes.The solution is then stored in the dark and at ambient

temperature for at least 8 hours. The solution is then filtered (Baker 10-spe system)

and the precipitated asphaifenes returned to the original flask by dissolution in

dichioromethane. The solvent is removed by rotary evaporation at 200 mB and 30©G.
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Chromatographic separation is performed using an MPLC system developed by the

company. The EOM (minus asphaltenes) is injected into the MPLC and separated

using hexane as an eluent The saturated and aromatic hydrocarbon fractions are

collected and the solvent removed using a rotary evaporator at-30°C, The fractions are

then transferred to small pre-weighed vials and evaporated to: dryness in a stream of

nitrogen. The vials are re-weighed to obtain the weights of both the saturated and the

aromatic fractions. The weight of the NSO fraction which is retained on the column,

is obtained by weight difference.

Gas CtiromatograpMe Analyses

Saturated hydrocarbon fractions;

The instrument used for this analysis is a FERKiN ELMER 8320 Gas Ghromatogr.aph

equipped with an FID detector and an OV1 column:. The carrier gas is helium and the

temperature program runs from 80°C to 3Q0°C at a rate of 4°C/min, Rna! hold time

is 20 mins. The saturated hydrocarbon traction Is. diluted by 1 ;30 and a 1 microlif re

aliquot of this is injected into the instrument.

Aromatic; hydrocarbon fractions;

The instrument used is a Varian 3400 Gas Chromatograph with a 25 m SE 54

capillary column, spilt injector and a column splitter leading to FID and FPD detectors,

which allows simultaneous analysis of co-eiuting hydrocarbons and sulphur

compounds. The carrier gas is helium and the temperature program runs from 40f)C

to 290»C at a rate of 4oC/min. Final hold time is 10 mins. The aromatic hydrocarbon

fraction is diluted by 1:30 and a 1 microiltre aliquot of this is injected into the

instrument.
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Whole oil chromatograms are determined on a Parkin Elmer Sigma 2000 gas

chrornatograph fitted with a split injector, 25 m SE54 capillary column and effluent

splitter connected to FID and FPD detectors allowing simultaneous determination of

hydrocarbons and sulphur compounds. Approximately 0,1 microiltres of whole oil are

injected and the temperature program on the chrornatograph runs from -10°C to 300°C

at 4°C/min.

Visual fCerogen Misroseopy

Kerogen concentrates are obtained from samples prepared by HCI and HF digestion

followed by zinc bromide flotation to remove pynte and other heavy mineral residues.

The cleaned concentrates are mounted on slides by smearing, these being analysed

microscopically in transmitted white light and UV light (530 nm barrier filter) to

determine the Spore Colour or Thermal Alteration indices {SCI or TAI) and the colour

and intensity of spore fluorescence. The spore colour index .backed by spore

fluorescence, is used as an alternative maturity parameter to verify the results

obtained from viinnHe reflectance.
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Reflectance

Green

Green/ye i low

Y&ltow

Yellow/orange

Light orange

Moderate-orange

Dark orange

Dark orange/red

Spore fluorescence extinction

2

5

6

9

0.2 %

0.2-0,3 %

0,3 %

0.4 %

0.5 %

0.8 %

1.0%

1.3 %

B.: This table only provides a rudimentary correlation as vitrinite reflectance and

spore fluorescence colour are both independently affected by factors such as

dspositionai environment and categanic history.

The GC-MS analyses are performed on a VG TS250 system interlaced to a Hewlett

Packard 5890 gas chromalcgraph. The GC is fitted with a fused silica SE54 capillary

column (40 m x 0.22 mm I d ) directly into the ion source. Helium (12 psi) is used as

carrier gas and the injections are performed in spiitiess mode. The GC oven is

programmed from 4S"C to 15O°C at 35°C/rnin, at v/hieh point the programme rate is

2°C/rnin up to 310°C where the column is held isothermaHy for 15 min. For the

aromatic hydrocarbons, the GC oven is programmed from SCTC to 31O°C at 5GC/min.

and heid ssothermaliy at 310°C for 15 min.. The mass spectrometer is operated in

electron impact (Ei) mode at 70 eV electron energy, a trap current of 500 uA and a

source temperature of 220°C. The instrument resolution used is 2500 (10 % value).

The data system used is a VG PDP11/73 for acquiring data, and a Vax station 3100

lor peak processing the data. The. samples are analysed in multiple ion detection
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mode (MID) at a scan cycle time of approximately 1.1 sec.

Calculation of peak ratios is performed from peak heights in the appropriate mass

iragmentograms>

The most commonly used fragment ions for detection: of terpanes are M/Z 183 for

detection of 25,28,30 tnsnormoretane or 25,28,30 trisnorhopane, M/Z 177 for detection

of demethylafed hopanes or morstanes, M/'Z 191 for detection of trioyciic, tetracyoiio-

and pentacyciie terpanes and M/Z 205 tor methylated bopanes: or moretanes. The

molecular ions iWZ 370 and 384 are also recorded for identification of C27 and C£S

triterpan.es respectively.

i he most commonly used fragment ions for detection of steranes are M/Z 149 to

distinguish between 5« and 5p< steranes, M/Z 188 and 259 for detection of rearranged

steranes, M/Z 217 for detection of rearranged and normal steranes and M/Z 2"; 8 for

detection of 14^{H) 17p(H) steranes.

The M/Z 231 fragment ion is used to detect possible aromatic contamination of the

saturated fraction, it is also used for detection of methyl steranes.

7
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183, 177, 191, 2Q5S 370, 384, 3.98, 412 and 426)

Peak identification; (a and p refer to hydrogen atoms at C-17 and C~2i respectively

unless indicated otherwise)

A, 18a trisnorneohopane (Ts) C27H^ ( I)

B, 17a tnsnorhopane (Tm) C27H46 { II, R=H)

Z. Bisnorhopane C2gH^ {;V)

D,

G.

L...

fvl

R
«i

i f

O.

V

ap norhopane

|3a: norhopane

ap hopane

fkx hopane

22 S a|3 ho mo hopane

22R ap homohopane

fkx homohopane

22S a|3 blshomohopane

22R a|5 bishomohopane

22S ap irishomohopane

22R aB trishomohopane

22 S ap! tet ra kis ho mo hopane

22E a p tetrakishomohopane

22S a|3. pantakishornohopane

22B a$ pentakishomohopane

Trfcyciic terpane

Tri cyclic terpane

TFicyclic terpane (17R, 17S)

TetracycHc terpane

Tricyciic terpans (17R, 17S)

Tri cyclic terpane

Tri.cyclic terpane

2S,2S;30-tfisnorhooane/rnoretane

C51H554

H
V 54

U
S4"S

C«H«

! i , R=I-C3H7)

I, R~i~C^H )̂

li, R-i-C,R9)

R=i.r.

X. a|3 diahopane

(ii, R»i-C8H,7)

( \/ ; Rs.j.r

( V, R^i-Cg

(VI)

( V, R4-C,

( V, R~C2h

{ V, R-C3h

( V I ! )

( VIII)

8
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Mass Fragmenløgrams representing Stefanes

(WZ 149, 189, 217, 218, 259, 372, 386, 400 and 414)

Peak identifications: a and p refer to hydrogen atoms at C-5, O14 and C-17 in regular

steranes and a! O1.3 and C-17 In diasteranes}.

e.

i

9-

p,

q-

r.

20S &a diaenoiestane

20R |3a diachoiestane

20S «p diachoiestane

20R ap diechotestane

20S fkx 24-methyl-diachoiestane

20R pa 24-methy!-diachotestane

20S ap 24~methyl-diachoiestane

* 20S aaa choiestane

h, 20S pa 24-ethyi-diacholestar,e

•f 20R app choiestane

i, 20S a|3p choiestane

+ 20R ap 24-methyl-discholestane

}, 20R aaa choiestane

k. 20R 3« 24-ethyl-diachoiestane

I 20R ap 24-ethyl-diachoiestane

m. 20S aaa 24-rnethy!-cholestane

n. 20R ap[5 24-methyl-cholestane

4- 20R ap 24-ethyi-diacholestane

o. 20$ «36 24-methyi-cnoiestane

20R aaa 24-methyl-choiestane

20S aaa 24-ethyi-chalestane

20R ap[3 24-ethyi-chotestane

20S «pp. 24-ethyl-cholesiane

L 20R aaa 24-ethyi-cholestane

u< See sferane

v. 5a ste rane

V23nS0

C
U

Jt3nS0

e.
''29^55

'50

fi11 t i
•> ' - •

{ II, R^H}

{ II, R-H}

( I, R-CHa)

(Hi, R=H)

( Hf R-C,H5)

( IV, R«H)

( IV, R=H)

( II, R=CH3}

(III, R^H)

( I, R-C£H5)

( ". ^-C2HS)

(ill, R=CH3)

/ i\/ q_pu \

(II!, R=-CH;}

(111, R-C2H

( IV, R-C2

(III, R-C,H

(VI,R=C£

i. v:, n~oS

H5)

ID
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Stable Carbon Isotope Batio Mass Speetrom&try

Carbon isotope analysis is performed on a dual inlet VG SIRA 10 instrument. The
combustion of the samples Is performed by a Carlo Erba EA 1108 element
analyser directly connected to the inlet system of the mass spectrometer.

The combustion temperature is 1020*0 and the carrier gas used was Helium. After
the combustion H./:) and CO? are trapped in individual cool traps. The GO£ gas is

then heated up before admission into the mass spectrometer. The whole operation
is controlled by an IBM PC50 computer system.

The isotope ratios are given as 5-vaiues in %o versus the PDB-sfandarti:

§1SO (R sample - R standard/R standard) x 1000

The PDB-standard (a marine chalk of the Pee Dee-formation, USA) was created by
Craig 1957. All results of ^C/^C-anaiysis of organic matter today are calculated

(Craig correction) against this international standard.

Reprodueibility

The precision of the combustion system and the mass spectrometer is controlled
by determination of an International calibrated standard, N8S22 oil and a house

standard carbon. Replicate analyses are also performed on samples.



Ĵ

For the gas analyses the GC is fitted with a fused silica column

of 25 metres length, 0,32 mm X.D,, coated with PQRAPLOT Q

stationary phase leading directly into the combustion furnace.

The GC is started at ~40°C and held isothertnaUy for 2,0 minutes,

and then programmed to 140»C at 8&C/min and then to 200<>C at

IS^C/min and held isothermally for 5 min. Helium is used as a

carrier gas and the injections are performed in splitless/split

mode depending on the concentration of gas.

Inside the GC oven, a valve is used to direct the column effluent

between the FID and the IRMS, At the exit from the GC oven, make-

up carrier gas (helium) is added to the flow froin the capillary

column. This ensures that the full performance of the GC

separation is preserved by maintaining the linear velocity of the

carrier gas in the interface and the combustion furnace. The

furnace is made of capillary-bore quarts tubing packed with

platinised copper oxide. The furnace temperature is set to 7 50°C

for gas analysis. Before the gas enters the mass spectrometer,

water is removed in a cold trap using liquid N2,

For calculation purposes a CQ3 reference gas is automatically

introduced into the IRMS in series of pulses before and after the

array of chrornatogram peaks of interest.
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The IRMS is operated at 100 ev electron energy, having a trap

current of 400 ua.

s-values

The isotope ratios are given as 6-values in & versus the PDB~

standard:

5!3C = (R sample ~ R standard/R standard) x 1000

The PDB standard (a marine chalk of the Pee Dee-formation, USA}

was created by Craig 1957, All results of 13C/^C-anaiyse8 of

organic matter today are calculated (Craig correction) against

t h i. s i n t e r n a t i o aa i s t a n d a r d,

:Rep r od u e i b i I i ty

The reference gas used on. the GC-IRMS is calibrated against the

NBS 22 oil (international calibrated standard}. h house standard

{eIkane~K\ixture) is used daily. Double analysis on saruples are

also 'done.
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Table 1 ; Litholcgy description f.or veil NOGS 34/10-3.!

Depth unit of measure; si

Depth Type Orp rim Age

Xnt Cvd TOC% % Lithology description

Sample

25D0.DO Shefc Cretaceous

9 0 Sh/Clst; & gy, calc
5 S/Sst ; gy"v to It gy, sit, t
5 Cont : prp

t:: Karl ; it or gy

0038

G038-1L
00 38-2L
0038-3L
00 38-4L

2600.QO Shet U, Cretaceous

95 Sh/Cist: KI gy, c&ic
5 Sh/Clstt pi brn

tr Cont. : prp

0039

0039-1L
0039-31
0039-2L

.70.0,00 Shet U. Cretaceous

60 Sh/Clstx if, gy
25 Sltst : It'gy to ra gy
5 Cont ? prp
5 sh/Clst: pi brn
5 s/Sst x gy v to It gy, £, crs,. 1

004 0

0G4 0-1L
0040-4L
Q040-2L
0040-3L
0040-SL

2800-00 Shet

70 Sh/Cisi
25 Sltst
5 Ga

tr Cont
h/Clst; pi brn

:tetaceous

gy
it gy to m gy
It or gy
prp

0041

004i~iL
00 41-4L
004I~5L
0.041-2 L
0Q41-3L

Shet

70 Shy gy
20 Sltst ;; It gy to JS gy
v5 Cont ; prp
5 Ca : it or !

tr Sh/Clst; pl forn

0042

U ^: "̂  ^. w JC ij

004 2-5L
0042-3L
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Table 1 : Lithology dese'iption lor vell NOCS 34/10-35

Depth unit: of measure; m

Depth Typ-» Grp F r JR Aqe

Int Cvd TOC% % Liihology description

rb Sample

30 00.00 She', U. Cretaceous

S.O Sh/Clsfc; m gy, s i t
10 Cont s prp'
10 Sltst : it gy to r, gy
t.r Sh/Clst; pi brn
tr Ca ; v to It: :øi: gy, fos

00 4 3

0043-lL
00 4 3-2L
G043-4L
004 3-3L

3-5L

3100,00 Shei U- Cretaceous

75 Sh/Clst: It gy to a gy, caic, sit
15 Cont ; prp» *ib
5 Sltst J It gy
5 Ca : w to It or gy, fos

004.

004 4-2L
0044-31.
0044-4L

3200.G0

*J "i <"! n C> C:^ 5 v y v V' W

Shst D. Cretaceous

SO Sh/CistJ It gy to n> «gy, esle, sit
10 Cont x prp, fib
5 Sl.t.st, i 1 fe Qv
5 Sh/Clst: xa brn to pl brn

tr Ca : w to it or gy, fos

50 Sh/Clstx It gy to jr. gy, calc, si
?0 Ca : v to It cr gv, nrl
20 Cont
t x S11 £ t

&rp, fib
I gv

Sh/Cls' to Di brii

004

00
QD
00
00
00

45-
45-
45-
4 5-
45-

- J.

-2
^ ."i

-5
„ 4

r

L

v « c

^: Si.i/t,1 A U l ' Shet Cretacecus-

&0 Sh/Clst; it gy to m oyf calc
15 Cont : PrP> -i^1

3 Ca ; w to It or gy, mel
tr Sh/Clst: iti brn to pl brn i ' l ' ^ ,
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Table i ;• Lithology description for well HOGS 34/10-35

Depth -unit of measure t æ

Depth Type Grp Frm Age

int Cvd TOC% % Lithology description

Trb

.34 98.00 Shst

95 Sh/Cist; It. gy to ss gy., calc
5 Cent t prp

0048

0G48-IL
0D48-2L

3530,00 She i U. Cretaceous

0,87 S5 Marl : v ay to It gyf hd
10 Sh/Clst: k gy
S Cont ; prp

0049

0049-IL
C049-2L
0049-3L

3620,00 Shet U. Cretsceous

D.S3 60 Sh/Clst; s gy
35 Sltst : gy w to It gy, s, 1, glauc
5 Cont t prp

0050

0050-iL
r< n t i H *:> •<•
V- \j _ • V — w i J

3 7 Q 0 . D 0

70 Sh/Clst: xs. gy to drk gy
30 Cont : prp, åå

00.5X

0051-lL
0051-2L

3 7 9 2 . 0 D Vik i Dr au U. J-urassic

.100 Cont ; ptp
t r Sh/GIst; I t gy to si cy
t r Mari ; I t er cjy

0 052

0 052-lL
0 LO ^ — ^ L

C052-3L

92v§0 swc Viki Dr au. U, CJurassii

2.8.0 100 Sh/Clst: b:n blk

003-3:

GO33~.IL



Table 1 % Lithology description for well NOGS: 34/10-35

Depth unit of sieasure: m

Depth 'Type Grp F r si Age

lnt Cvd TOC% % Lithology description

Trb Sample

3831.00 Vik i Drau U. Jurassic

.00 Cont ; prp, bar
tr Sh/Cisti m cy to drk gy

00 S3

00S3-IL
0053-2L

3832,50 swc Viki Dx.au. U. Jurassic

4.71 100 Sh/Cls.t.: drk gy to brn blk

0034

5832,00 Viki Drau u, Jurassic

70 Sh/Cist
30 Cost
tr Jiarl

drk gy to brn blk
prp
w to It or gy

0054

0054-2L
0054-1L
0054-3L

3SS-2.50 swc ki Drau U« Jurassic

.6.71 10Q Sh/Clstj drk gy to brn blk

38.67,00 Viki Drau 13. Jurassic

70 Cant ; prp
5.53 30 Sb/Cls": dirk gy to brn blk

t" Karl : v to It. or gy

3882,0D . Viki H«at IK Jurassic

£5 Cont t pj:p, bar
IS Sh/Clst: drk qy to brT. blk

3882.50 swc Viki Beat U, Jurassic

1,15 100 Sh/Clst; dsk brn to dsk y b:

G0S5

Q0S5-1
0 05
005

0 05

005
005

093

DOS

,v'

5

6

6
6

6

/*

~ 2L
-3L

•-•• 1 L

— 21,
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Tabi© I i Lithology description for well NOCS 34/10-35

Depth -unit of seasure; m

Depth Type Grp F::~: Age

int Cvd YOC% % Lithology descripti.on

3885.00 Viki Heat U. Jurassic

50 Sh/Clst
40 Coat:
ID Marl

is gy to drk gy
prp, bar
pi' gy to It gy

?rb Sample

005?

0057-2L
•00S7-1L
0057-3L

.3391 v GO Viki Heat IK Jurassic

100 Cont t prp, bar
2,88 tr Sh/Clsti m gy to drk gy

0058

00B.S-1L
0058-2L

3894..0.0- Viki Heat U. Jurassic

60 Cont ; P^P* ^
4 0 Sh/Clst: res gy to drk gy
tr Karl : It or gy

0059

0059-iL
Q059-2L
0053-3L

3894.50 swe viki Heat U. Jurassic

100 Sh/Clst: cisk bra to dsk y brn

0037

0037-IL

3931,71 ccp Brn.t Ness K» Jutassic

100 S/Sst t pi y forn, £? Eiic,, hd

0 019

3933 «. 16 ccp Brnt Ness K. Jurassic

.;.0u S/Sst ; gy w to pi. y

U 'J 'i U

393:9.36' ccp Brnt Ness K, Jurassi

1 O fV ^ / ĉ 1 c *•
V v* Cv J. ̂ ^ J
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Table X 5 Lithology description for we'll NOGS 34/10-35

3>epth. unit of measures: m

Depth Type Gcp Frits Age ?rb Sample

int. Cvd TOC% % Lithology description

3993,79 cep Btml Cook L.. Jurassic • 0022

100 S/Sst ; gv w to It ben gy to brn c?v, cts, 0022-IL

3994.05 ccp D«nl Cook L. Jurassic 0023

3.0-0 S/Sst ; gy v to It brn gy to brn gy, crs, 0023^-lL
hd

3998,74 ccp »unl Cook L, Jurassic 0024

10O S/Sst ; sv v? to It brn ay to brn gy> ers, 0C24-1I.
li hd

4006,17 ccp .Dual Cook L. Jurassic 0028

100 S/Sst : cv w to bcrj o;v to dsk b-rn, crs. QC25-IL
i"s cly, hd.

•4021,93 ccp Dun! Cook L. Durassic 0026

50 S/Sst : It gy to it brn gy, f., xsic, hd, OQ26-3.L
lam

1.33 SO Sh/CXst:; brn gyf tnlc,. lam 0026:-2L

4063.54 ccp Dunl Burt L. Jurassic 002"?

0<«?9 100 Sltst : a 9Y to it brn gv- to brn qv, civ, CG27-IL
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Table 1 : Lithology description for well KOCS 34/10-35

Depth unit of measure; av

Depth T?yp.& Grp .Friti Age

Xnt Cvd TQC* % Li thelogy description

4X10,00 Brn.t Burt R* Jurassic

70 Oont •; prp
1,59 30 Sh/Clstt It gy torn gy to drk

4257,47 ecp

4263.52 cc.p

4270.75 CCT

4277. SS cep

Trb Ssrapl«

Stat L, Jurassic

100 S/Sst :: It gy w to It bra gy, crs

Stat L, .j.yre.&sic

100 S/Sst J It gy w to It brn gy, crsf ha

Stat t. Jurassic

100 S/Sst it gy? crs, cngl

Stat >... Ji

IDD S/Sst .: It gy v to Xt gy to It brn gy:,
crs, cnci, hd

tx Coal ;; blk, vx

Stat L. Jurassic

1C0 S/Sst •: It cy vr to it gy, crs, cngl

006 0

0D6Q-1L
006Q-2L

0C28

0028»XL

0029

0029-lL

0031

003

003

003

003

003

<-•,

v'

0-

0-

-11

• S •;

"1 v
- iJ



'Fable 2 : Rock-Eval table for well NOCS 3.4/10--35-

Depth «nit of saeastira; JU

Depth Typ Lithology Si

2S00.00 cut Sh/Clst: m gy

2600.00 cut Sh/Clst: m gy

2700.00 cut Sh/Clst? m gy

2800,00 cut Sh/Clst?. ffi oy

2900.00 cut Sh/Clst: ;r< gy

3000.00 cut :5h/eist: m gy

3100.00 d.3t Sh/Clst: i t gy to m-gy

3200.00 cut Sh/Clst; I t gy to m gy

33O0.OG cut -Sh/elst: I t gy to m gy

3400,00 tøt Sh/Clst; I t ay to m gy

.3498 ..00 cut Sh/Clst: I t gy to m gy

3530.00 ast Karl : y gy to I t gy

3620.00 cut Sh/Clst; m gy

3700.00 cut Sh/Clst: m gy to drk gy

3792,90 sv«: Sh/Clst: brn blk

0.12

0,04

0,19

0,16

0.16

0,12

0.11

0.07

0.22

0.14

0.9S

4..54

0.26

0.14

2.. 44

S2 S3 S.2/S3 IOC HI OI

0.23 0,61 0,38 - -

0.26 0.47 0.55 ~ .-

0<30 0.33 0.91 - -

0.28 0,29 0.97

0.35 0,38 0.92 - - . -

0.3S 0.33 1,06

0 32 0,46 0.70

0,28 0.39 0,72 - -

0,41 0.78 0,53 - -

0,34 0.51 0,67

0.46 0.36 1.28 - -

1,46 0.4.2 3.48 0,87 168 48

0,20 0.16 .1.25 0,53 38 30

0,17 0..19 S.89

4.32 0.20 21.60 2.80 154 7

F'P

0,

PI

0.5 0.31

•G.,5 0,26

0,3 0.20

Q«6 0.35

.0,5 0,29

Page; i

Sample

0.3 0.34 419 0038-lt

0.3 0.13 411 0039-1L

0,5 0,39 422 0040-lfc

0.4 0,36 415 Q041-1L

421 0042-1L

426 0043-lL

0.4 0-26 400 O044-1L

426 0045-l.L

429 0G:46--lL

427 0047-1L

1.4 0,67 431 0O48-1L

6.:0 0,76 401 0.049-lL

0,5? 405 OOSO-lL

0.3 0.45 424 00S1-1L

6.8 0.36 443 0033-lL

GECO^PRAKtA



Table 2 t- ^ocfc-Eval table for vell 'HGCS 34/10-35

Depth unit of measure t ra

Depth Typ Lithology

3831.00 cut Sh/Clst; ffi gy to drk gy

3832.50 swc Sh/Clst: dirk gy to br:n blk

3852«00 cat Sh/Clst? ckk gy to bm folk

38S2.5Q swc Sh/Clst: drk gy to brn bik

3867.00 cut Sh/Clst; tkk gy to bm blk

3882.00 cut Sh/Clst: drk gy to brn blk

3882.50 sv/c Sh/Clst: dsk brn to dsk y bni

3885,00 cat Sh/Clst: m gy to drk gy

3891.00 ore Sh/Clst: m g-/ to drk gy

3894,00 cat Sh/Clst: m gy to drk gy

3894.50 swe Sh/Clst: dsk brn to dsk y bin

3931.71 ccp S/Sst : pl y brn

3933.16 ccp S/Sst : gy w to pl y brn

3939.36 ccp S/Sst : I t or gy to pl y brn

3993.79 ccp S/Sst : gy w to I t brn <jy to brn .

S3 S2/S3 TOC HI 01

2.17

4,46

6,59

5.62

5,73

3,39

0.S6

3.28

1.92

1,9.7

0,82

0.56

0.80

0,62

0.69

4,7.1

5,55

15.76

8.44.

7.95

9.15

0.62

3.85

5,05

4,87

1,95

0.19

0.81

0,38

0,13

0,21

0,54

0,68

0.46

o ..m
0,89

.0 - 50

0,34

.0.44

0,53

0 - 48

0.55

0.58

0.6O

0.33

22,4.3

10.28

23.18

18.35

8.93

10,29

1.24

26.03

11,48

9.19

4.06

0,35

1,40

0.63

0.39

4.71

-.

6,71

5.53

-->

1,15

3.62

2,88

~

2,12

118

„

126

144

....

54

244

175

92

-

11

7

16

-

43

9

15

....

23

PP

12.1

Page

Pl Tsax Sample

6.9 0,32- 442 0053-2L

1D,O 0.-45 436 O034-IL

22.4 0.29 4U, 0054-2L

7 14.1 0.40 437 0035-1L

13,7 0.42 439 0055-2L

12-.6 0.2? 445 0056-21.

1.2 0.4? 443 0O36-1L

444 0057-2L

7,0 0.28 443 0058-2&

6,8 0.29 446 0059-2-L

2.8 0,30 444 0037-11,

0.8 0.75 430 0019-1L

1,6 0.50 449 002O-1L

1.0 0.62 424 0021-1L

0.8 0,84. 404 0Q22-1L

GEOLAB



Table 2 i Roek-Kval table for well NQCS 34/10-35

Depth unit, of measuret in

Depth Typ Li Otology Si

3994.05 ccp S/Sst t gy w to It brn gy to brn

3998„74 ccp 5/5 st ; gy w to It br:n gy to brn

' ' gy

4006.1? ccp S/Sst : gy v to brn gy to dsk fern

4021,93 ccp Shyclstj brn gy

40S3*54 ccp Sltst : ra gy to It brn gy to bra

4110.00 cut Sh/Cisbs It gy to m gy to drk gy

4257.47 ccp S/Sst : It gy w to- It bra gy

4263.52 ccp S/Sst : It gy w to it brn gy

: It gy -w to It gy4270.75 ccp S/Sst

•4277.89 ccp S/Sst It gy w to li gy to it
brn gy

4283.48 ccp S/Sst ; It gy w to It. gy

S2 S3 S2/S3 TOG HI OX FP

Page; 3

FI Traax Sastple

.1.33 0v32 Q.:33 0.97

0.99 1-77. .0.20 8.85

0.81 412 •0023-11»

2,8 0.36 443 0024

0.

0.

0.

0.

0.

0.

0.

0.

69

53

41

76

09

06

05

07

0.40

1.95

0.S.2

1.78

0.04

0.12

0.07

0.18

0.-25

0.22

0.36

0.35

0.21

0.15

0.13

0,10

1

8

2

5

0

0

0

1

.60

.86

.28

»09

.19

.80

.54

.80

1,33

0,99

1.S9

...

-

—

147

83

112

...

-

—

17

36

22

-

„

1,

2.,

1.

2.

0.

0.

0,

0.

1

2

5

1

2

1

3

0

0

0

0

0

0

.0

0

.63

.21

,33

,30

.69

.33

,42

.28

437

449

455

449

405

397

375

410

Q02S-1L

0026-21

OO27^1L

0Q60-2L

0028-1L

0029-lt,

0Q31--1L

0030-iL

0.07 0,40 0,04 10, 0.5 0,15 396 00-32-



GECO-PRAKLA

Table 3 : WEIGHT AND API GRAVITY FOR WELL NOCS 34/10-35

O i l Light
(9)

3-4/10 ~3 5

35/10~35

34/10-35

DST 1

DST 2

1.8.473

1.27 22

1.5 98 8

0.5387

0,3901

0.3554

.;. , å x s o

1.2434

4 3,58

43. U

4.3 .52



fable 4 ; Pyrolysi® GC Data (S2 peak) as Percentage of Total Area for Well NOCS 34/10-35

th unit of .measures m

Depth Typ Lithology

3530.00 cut Mari i y <jy to It cy

3831.00 cut Sh/Clst: m gy to r].-;k ĝ /

3852.00 cut Sh/CIst; drk gy to b m blk

3885.00 cut Sh/Cist: m gy to drk gy

G

3

S

7

r.
,.>

X.

.83

,55

.08

.22

C2-C5

31.72

23.34

25, 47

20.69

C6~

54

46

39

38

€14

,94

>3Q

.00

, 8 3

Cl

9

24

27

35

5+

.51

.82

.65

.26

S2 from
Rock-EvEsl

1.46

4 «71

15.76

8,85

Sarnple

0049-11.

0053-2L

0054-2L

0057-2L

GECO-PRAKLA



Table 5 a: Weight of £054 .and Chrosabographic Fraction for well NOCS 34/10-35

Depth unit of measure; w.

Depth Typ Lithology

3504,00 o i l iri MHO

3530,00 cut; .Karl ; y gy to I t gy

3831.00 cut Sh/Cist: m gy to drk gy

3852,00 cut Sh/Cist'. dtk gy to bra blk

3885.00 cut Sh/Cist: m gy to dik gy

3894.00 cut Sh/Clst: m gy to dtk gy

3929,00 oil DST 3

3931/71 cop S/Sst : pl y bm

3933.16 ccp S/Sst : gy w to j;l y brn

3994,05 ccp S/Sst : gy w to I t brn qy to Ŝ rrs

3995,00 oi l DST 2

4G06.1? ccp S/Ssl % gy w to bra gy to dsk brn

4021,9.3 cop Sh/Glstt brn gy

Page; 1

Hock
Extracted

<g)

10.0

5.9

9,9

9.8

9.3

-

9.3

8,2

8.3

9-5

8.8

EOH

81.6

51.4

28.1

44,5

65.2

44.6

6.7.8

11.2

19.3

17,4

72,1

9.2

13.6

Sat
Cmg)

63.5

29.0

11.9

.18.3

25.4

17.8

52.7

6.1

6,6

•a. 9

58.7

5.5

5.5

Aro
•Cmg)

13,7

13.0

7.7

12.3

17.2

8.5

10,7

.1,7

3,5

1.8

10.7

1.6

2,9

Asph
(mg)

2,9

4,1

4.6

5,8

11.2

10.0

3,8

1,1

7.0

4.7

1.8

0.9

3,2

1.5

5,3

3,9

8.1

11.4

8/3

0.6

1.7

2,2

2.0

0,9

1-2

2,0

HC
(mg)

77.2

42.0

19,6

30.6

42.6

26.3

63.4

7.8

10.1

.10.7

69,4

7.1

8.4

Kon-HC "T

t^g)

4.4

$..4

8,5

13,9

22.6

18.3

4,4

3,4:

9.2

6,7

2,7

2.1

5.2

OC(e)
(1)

_

0,66

2.61

6.63

3,54

2.98

„

0.20

1.35

0.42

0.40

1.43

Sample

0061-OB

0049-1L

0053-2L

0054-2L-,

0057-2L

0059-2L

0062-08

0019-lL

0020-lL

0023-1L

0063-OB

0025-1L

0026-2L

GECO-PRAKLA GEOL,



Table 5 a: Weight of HlOn and Chromatographic Fraction for well NOCS 34/1Q---3S

•Depth unit of .measure: m

Depth Typ Lithology

4025,00 oil ])ST 1

4257.47 ccp S/Sst

4270,7S ccp S/Sst

4283.48 ccp S/Sst

: It gy w to It brn gy

.; It gy w to It gy

: It gy w to It qy

Rock
extracted EOM Sat

(g) (mg) (ing)

8,2

9,3

ft.4

59.7

1.8

3,9

2.6

53.6

0,3

0.3

j\to

3,8

0.2

0,2

0.2

Asph KSO HC Non-HC'TOC(e)
(rag) (sig) (rag) fffig) M ) Sanitple

1.

0.

0,

0.

4

4

•y

$

0

0

2

1

,9

.9

•>1

.2

57

0

•0

0

..4

.5

.5

.5

Z. 3 - 006-4-0B

1.3 -0.J5 0028-IL

3.4 0,23 0031-1L

2.1 0,15 0032-1L

GECO-PRAK; GEOLASINOR



Table 5 b ; Concentration of E0?1 and Chromatographic Fraction (vt ppsrt rock) for well &0C3 34/10-35

Depth uni t of measure i m

Page • 1

Depth Typ Litholoqy EOM Safe Åra Asch KSO HC Hon-HC Sample

3504.00 o i l i n mucl

3530,00 cut Marl : y gy to i t gy

3831.00 cut SMClst; m gy to drk gy

3852,00 cut Sh/Cls'fc: drk gy t o hm bik

3885,00 cut Sh/TA&t:. m gy to drk gy

3894.00 p.3l: -Sh/Clst: JU gy t o dck gy

3929,00 o i l DST 3

3931/71 ccp S/Sst : pi. y .ben

3933,16 ecp S/Sst : gy w to pl y Inn

3994.05 ccp S/Sst •% gy w to I t brn gy to br̂ T

399.5..00 o i l 1>ST 2

4006,1? ccp S/Sst 2 gy w to ben gy to åsk brn

4021.93 ccp Sh/Clst: brn gy

5155

4730

4504

6632

4775

1206

2345:

2103

972

1548

_

2908

2003

JL O J £.

2583

1905

657

801

1076

581

626

1303

1296

1244

1749

910

183

425

217

169

330

4.11

774

587

1139

1070

„

133

850

568

_

95

364

531

656

819

1159

888

...

183

267

241

...

126

227

4212

3239

309?

4333

2815

-

840

1227

1293

-

750

956

„,

942

1-130

1406

2299

1959

366

1117

810

221

592

0061-08

0049-11..

00S3-2L

G054-2L

0057-2L

0059-2L

0062-OB

0019-1L

0020-1L

0023-11,

0Q63-0B

0025-1L

Q026--2L



Table 5 b: Concentration of EOfi ̂ nå Chromatogtaphic Fraction {-wfc ppm rock) for well MX;S 34/10-35

"Depth unit of measure: m

Page; 2

Depth Typ Lithology

4025.00 oil PST 1

4257.47 ccp S/Sst

4270.75 ccp S/Sst

4283.48 ccp S/Sst

: It o y v t o It brn gy

: It gy w .to It gy

; It gy w to It gy

EQM Sat Ara Asph .NSO HC Non-HG Sample

220

421

309

3;&

32

35

24

21

23

48

75

107

110

291

143

.̂

61

53

59

158

"67

250

006 4.-0B

0028-1L

GO31-IL

0032-1 \,



Table 5 ct Concentration of EOM and Chromatographic Fraction frng/g TOC(e)} for well NOCS '34/10-35

Depth unit of measure: m

Faget 1

Depth 'Typ Lithology EOM Sat Aro HSO Non--HC Sample

3504,

3530,

3831,

3852.

3885,

3894.

3929,

3931,

3933,

3994.

3995.

4006,

4.021.

00

00

00

00

00

.00

.00

71

16

05

,00

.17

.93

oil

cut

co t

cut

cut

cut-

oil

ccp

ccp

ccp

oil

ccp

in m-d

lia r I i v gy to It gy

Sh/Clst-, a gy to drk gy

5h/Cist; drk gy to ben blk

Sh/Clst; n gy to drk gy

Sh/Clst; ffi gy to drk gy

DST 3

S/SS'c : pl y brn

S/Sst

S/Sst

DST 2

gy v to pl y brn

gy w to It brn gy to brn
gy

781.13 440.72 197,56

181.25 76.76 49.67

67.93 27.94 18.78

187.37 ^2.99 49.43

160.24 63.95 30,54

431,03 234/76 65.42 65,42

17:3.71 59.40 -31.50 6.3. QO

50G;95 256.23 51,82 135,31

62.31

29,67

8,85

32,19

35/93

80

25

12

32

29

57

, 54 638.2S 142,85

.16 126,42 54.B3

,37 46,71 21.22

.76 122.42 64,95

,82 94.49 65.75

,42 300.18 130,85

,80 90.91 82,80

.58 308.06 192,89

0061

0049

0053

00.54-

0057

0059

0062

0019

0020

0023

•-0B

—IL

-2L

-2L

-2L

-2L

-0B

••IL

-It,

-IL

S/Sst c gy w to brn gy to dsk brn

ccp 'Sh/Clst* brn. gy

_ . . . - - .- 0063-OB

243.13 145.3.5 42.28 23.78 31.71 187,63 55,50 0025-1L

108.32 43-81 23.10 25.43 15,93 66.90 41,42 0026-21.

GEGO~PRAK;LA.



Table 5 cr Concentration of EOH and Cbiromatoaraphic Fraction (mg/g TOC(e)) for well NØCS 34/10-35

Depth unit of measures ffi

Page; 2

Depth Typ Lithology

4025.00 oil DST I

4257.47 ccp S/Sst

4270.75 ccp S/Sst

4283.48 ccp S/Sst

; It <jy w to Is' brn gy

: 11. gy w to 11 gy

: It gy w to It gy

EOM Sat Arc NSO

146

183

206

.7.0

,12

.60

24

14

23

A3

M

M

16-

9.

15.

30

39

89

3:2

32

71

.60

.87

31

1

7 3

.26.

95.

35

77

35

BC Kon-HC Sample

- 0064-0B

40.75 105.95 Q028--1L

23.48 159.64 0031-lL

39.73 166.87 0032-lL

GECO-P8ÅKLA GEQLABMHOR



Table S d: Composition of

Depth unit of measure: ta

Depth Typ Lit-hology

extracted from the rock (I) for well NOCS 34/10-35 Page

3504

3530

3831

3852

3885

3894

.3929

3931

3933

3994

00 oil in m

00 cut Karl - y gy to It gy

00 cut -Sh/Clst; a gy to drk gy

00 cut Sh/Clst; drk gy to forn blk

00 cist Sh/Clstt a gy .to drk gy

00 cut Sh/Clst: m gy to drk gy

00 o i l I3ST 3

71 ccp S/Sst : pl y brn

16 ccp-S/Sst : gy w to pl y brn

05 ccp S/Sst : gy x<? to I t brn gy to ben

3995,00 oil DST 2

4006/17 ccp S/Sst : gy w to hin gy to dsk brn

4021.9.3 ccp Sb/Clst: brn gy

Sat

EOM

77,82

56/42

42,35

41,12

38,96

39.91

77/73

54,46

34,20

51,15

Arc

EXDM

16,79

25.29

27,48

27,64

26,38

19/06

15/78

15.1.8

18.J.3

10.34

Aspn

B:M

3 ..55

7,98

16,37

13.03

17,18

22.4.2

5.60

•15.18

36.27

27.01

MSO

EOK

1.84

10.31

13.88

18,20

3.7,48

18.61

0.88

15,18

11.40

11,49

HC

EOM

94.61

81,71

69,75

68,76

65,34

58,97

93,51

69,64

52,33

61.49

.Non~HC

EOM

5.39

18.29

30.25

31.24

34.66

41.03

6.49

30.36

47.67

38,51

Sat

Aro

463,50

223.08

154.55

148/78

147.67

209,41

492,52

358.82

185,57

494,44

HC

Kon-HC

1754,54

446.81

230.59

220,14

188,SO

143,72

1440,91

229.41

109,78

159.70

Sairsple

0061-QS

0049-lL

0053-2L

O05.4-2L

00S7--2C

0059-2L

0062-OB

0019-XL

0.020-1L

0023-1L

81,41 14.84 2,50 1.25 96.26 3.74 548.60 2570,37 0063-08

59,78 17,39 9,78 13.04 77.17 22.83 343/75 338,10 0025-lL

40,44 21.32 23.53 14/71 61,76 38.24 189.66 161.54 0026-2L

GECO-FRAKLA



Table 5 år Composition of material extracted from the rock (%) for well NOCS 34/10-35

Depth unit of Measure: m

Sat Aro Asph NSØ HC

Depth Typ Lithology

Page: 2

EQM ECM EGM BOM

4025.00 oil DST i

4257.47 ccp S/Sst

4270,75 ccp S/Sst

4283.48 ccp S/Sst

: I t gy w to i t fcirn gy

: I t gy w to i t gy

••: I t gy w to I t gy

89.78

16,67

7.65

11.54

6,37

11.1.1

S.13

7,69

2.35

17,95

34,62

1.51

BfKOO

69,23

46.15

96.15

27.78

12,82

19,23

Non-iiC

EOM

Sat HC

Non-HG

.3,85 1410.53 2495.65 0064-OB

72.22 ISO.00 38.46 0028-1L

87.18 150.00 14,71 0031-lL

80,77 150,00 23 ,81 0032-lL

GcCOPHAKLA GEOLABINOR



Table Sex GC of: Whole Oil for S^TON.: WELL A {% ef C2 .- C9)

Well Description i« nC4 iC5 nC5 2 t

INOCS 34/10-35 DST 3

NOCS 3.4/10-35- DST 2

34/1Q-3S DST i

Well

IOCS .34/10-35 DST 3

NGC5 .34/10-35 DST 2

IOCS 34/10-35 DST .1

Description

NOCS 34/10-35 DST 3

NOCS 3-1/3.0-35 S>ST 2

!C3CS 34/1.0-35 DST I

0..38

0:,46

0,58

3.14

3.06

3.10

•nC7

.1.50

1,80

Description .MéyCS Bens

7.09

6.13

6.-22

- j f

1A1 14,45

6.35 14,51

•6,88 14,41

2,26

2*. 26

2.41

CyC6

4 .-00

S.17

4.86.

Tol

3.57

3.27

3,50

2KC6 3KC

2,84 2,31

2.88 2.32

2.B7 2,20

21C7 3HQ/C5

2>3DMC4
CyC5 AVC5 2MCS 3MC5 nCB

0,91

0.90

0,91

•2.7-1

2.57

1,70

1,70

1,62

5,65 H47/0062

5.41 H47/0063

S.ll- H47/0664

C6 1,3ciEMCyCS 1 , 3tKDfSCyC6 l,2trDMCVC5 Sample

0.82

0.83

0.82

15.26

15.00

14,93

4,73

4,33

1.58

1

1

4

.14

,45

.32

7

7

7

,74

,24

.14

Q.,77

0,77

1.51 H47/00S2

1.65 H47/0063

1.42 H47/0084.

l~cis»2 1/1,3
n-PrCyC5 DSCyCS TMCyCS EtBena Sample

H47/0062

H47/0063

H47/0064

GECO-FRAKLA



Table 6 •: Saturated Hydrocarbon Ratios for well NOCS 34/10-35

Dept!) unit of measure? m

Pristane Pristane Prlstane + Phytane Pbytane

Depth Typ ^ithoJogy

Page; 1

.00 Oil i n n«id

.00 cut Karl t y gy to It gy

.00 cut Sh/Clst; B gy to drk gy

,00 cut Sh/Clst; drk gy to brn bik

,00 cut Sh/Clst: n gy to ckk gy

<00 cut Sh/Clst: n gy to drk gy

,00 oil DST 3

,71 ccp S/Sst ; pi y brn

.16 ccp 5/Ssl: ; gy w to pl y brn

.05 ccp S/Sst : ny w to It brn gy to brn

9Y

,00 oil DST 2

,17 ccp S/Sst : gy w to brn gy to dsk brn

,93 cep Sh/Glst? brn gy

3530

3631

3852

3894

3929

3931

3933

3994

3995

4006

4021

nCl7

0,48

0.69

0.47

0,44

0,49

0.44

0.49

0.&2

0,50

0,48

0,49

0,49

0.43

Fhytar^e

2,36

1,24

1,53

1,51

1.62

1.82

2.09

1.93

2.09

1.64

2,0B

1.67

2.10

nCX7 4 nC18

0.36

0,59

0.43

0,41

0.43

0,38

0«39

0.41

0.39

0>38

0.33

0.38

0.35

nClS

0,23

0,50

0.38

0,36

0.36

0,3:0

0.27

0.28

0,26

0,28

0.28

0.28

0.-2S

CPI

ia.i

1,02

.1.05

1.26

0,97

1,08

1,06

.1,19

1.06

1,12

1.12

1,08

1,17

Saitiple

6Q61-0B

0049-lL

0053-2L

0054-2L

0Q57-2L

0059-2L

00:62-08

0019-11»

0020-1L

0023-1L

0063-OB

0025-lL

0026-2L

GECG-PRAKLA



Table 6 t -Saturated Hydrocarbon Ratios for well NOCS. 34/10-35

Depth limb of measures nt

Depth Typ Litholog

4025,00 o i l DST J

4257,43 ccp S/Sst

4270,7-5 ccp S/Ssfc

4283,48 ccp S/Sst

Page;

; It

i it

i it

gy

gy

gy

w to

w to

w to

It brn gy

It gy

It gv

Pristane

nC17

0,49

0,43

0>40

0,49

Pristane

Phytane

2,11

1,74

1.74

1,74

P i7 is tane +

nCl7 .+

0.39

0.35

0..32

0.37

Pnytane

nC18

Phytaiie

nCIS

0,27

0.26

Q.24

0.26

GPI

1,15

1.49

0.87

1.10

Sample

0064-08

0028-1L

0031-lL

0032-1L

C3EOLA8



Hydro' n\vTable 7 ; Ajr-Fat

Depth unit of measure: m

Depth Typ Lithology

o'- it f ve Page; 1

3504.

3530

3831

3852

3885

3894,

3929.

3931,

3933.

3994,

3995.

4006.

-soil

4025.

.00

.00

.00

.00

.00

.00

.00

.71

.16

05

00

.1?

9J

00

oil

cut

eat

cut

cut

cut

o i 1

ccp

cop

ccp

In n'iud

Marl : y gy to I t qy

Sb/Clst: Jtt gy to drk gy

Sh/Clst; drk gy to ben blk

Sh/Clsi;.; m gy to drk gy

sh/Olst ; m ay tn f'lr.k oy

n o ?

:x "S/SSt

C X > • J

o i l PST i

: pl y bm

j gy w to pi y ben

: gy w to i t brn gy t o btn
•9Y

; >jy w i ?, bi " "y to 0r,< >n

>t: br-.i v/

BP!xR 2/lMF KPIl MPI-2

1.68

.1. ,00

0,82

0.94

0.96

1,07

1.57

1.47

1.65

1.59

4.26

1,26

1,25

1.43

1.31

1.45

3,85

2,0:9

3,70

3.45

3,96

2,94

3.40

3, SO

0.7.1

0.18

0.20

0.22

0,30

0.-5S

0,37

0.22

0,59

0.18

0.34

0.63

1,79

0.78

0.68

0.77

ft, 68

0,78

1.69

1.65

1,38

1,78

1.89

1.71

1.32

1.87

0,6:9

0.. 59

0,65

0.60

0.65

1,11

1.10

1.02

•1.20

1,19

•i i "t

1.23

1,35

.0.78

0.66

0,74

0.67

0.76

1.32

1.31

1.20

1.41

.1.43

1.29

1.06

1.49

Re

1 -09

0.81

0.75

0.79

0.76

0,79

1.07

1.06

1,01

1.12

1.11

1.07

0,95

1.14

DB:r/P 4/1.MDBT

51,23

0061-0B

•0049-1L

0053-2L

Q054-2L

0057-2L

0059-2L

0062-OB

0Q19-1L

6.25 0020-lL

0023-1h

0063-QB

0025-1L

0026-2L

0064-0B

B B B . GECO-PRAKLA-. GEOLABlHGB



Table 7 : Aromatic Hydrocarbon Ratios for well KOCS 34/10-35 Paqe: 2

Depth unit of Treasure;

Depth Typ Llthology
3+2}

DMNR BPhK 2/1MP MPI1 MPI2 Ec DBT/P 4/lMDBT /1HDBT Sarrtple

4257.47 ccp 5/Sst : I t gy w t o I t ben gy

4270,75 ccp 5/Sst • It. gy w to I t gy

4283.48 ccp S/Sst : I t gy w to It gy

1.02 0,88 0,99 ff.93

1,80 1,01 1.16 1,01

0.69 0.85 .0,99 0*91

002.8~iL

00 31-11.

0032-iL

GEGD-PHAKLA GEOtABliNOR



Table 8 : Thensal Maturity Data for well rOCS 34/10-35

Depth unit o£ measure: m

Depth Typ Lithology
V i t r i n i t e Number of Standard Spore

Fef-lectance Readings Deviation Fluorescence SCI
Colour

3792.90 swc Sh/Glsti bra blk

3852.00 cut S^s/Glst: drk qy to brn blk

3867,00 cut Sh/Clstr d-k gy to bin blk

3885.00 cut Sh/Clsti ?s gy to drk gy

7.-0U)

7,5

7,5-8.0

7,5-8.0

Tipax Sample

443 0033--1L

444 00S4-2L

439 0055-2L

444 ;0.057-2L

GECO-PRAKLA GEDLABlHOR



Table 9 : visual Kc-rogen Composition Data for well î OGS 34/10-35 Faqe:

Depth unit of measure: in.

Depth Typ Lltbology

3792,90 sve Sh/Clst: ten bik

3852.00 cut Sh/Clst: drk gy to bin blk

3867,00 cut .Sh/Cl&t: drk gy to brn blk

3885.00 cut Sh/Clst: us gy to drk gy

j *•< 1
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D
i
n
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h
c
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i
t

B •;

i
fc

I. 1

[ ii i
| E i
( R |
j T |

I % 1

I:R
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5
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F
u
s
I

n

•A-

s
e
w
F
a
s

**

*;*

i

n
t
D
e
t

*

*

M
1
£
r
i
n

S
c
1
e
r
o

B
V j

R i I
I i

I I n

i:'R

30

c
o
1

• 1

i

V A
i m

o
r

t
D
£

B
i
t

Vv V

*

•* - f r -

ies * •* *

0033-11:,

.0054-2L

00S5-2L

0057-2 r,

GECO-PHAKLA mon



Table lOA: -Tabulation of carton isotope da!;a for ECI-I/KĜ  - fractions for well IOCS 34/10-35

Depth unit of measure: m

Depth Typ Llthology EOM Saturated Aromatic MSO Mphaltenes Kerogen

Page: 1

Sample

3504.00

3831.00

3852,00

3085.00

3894.00

3929.00

V^.OJ

4021.93

4025.00

3530.00

oil

cut

cut

cut

eat

oil

ccp

Oi '

ccp

oil

cut

i ti m u å

Sh/Clst

Sh/Clst

Sh/Clst

Sh/Clst

l;ST 3

F/CrJ

Sh/Clst

DST 1

Harl

-30.72*

-30.34

-30.39

-

-28,34

-26,79

-2B.49

-20.52

-28.31

-28.45

-30.6.3

-28,78

-31.18

...

-31,28

-29,05

-28.98

-29:. 03

-29.19

-29,43

-29,10

-31.23

-25.80

-30.25

-30.15

-26.32

-26.13

-26,09

-26.. 21

-26.94

-25,18

-30 < 46

-26,50

-29.99

„

-29.94

....

-26,51

-27,19

-28.27

-26.85

-28.01

-26,89

-30,22

-28.18

-29.65

-29,67

-28.48

-25,68

-27.95

-28.5B

-27.72

-28,57

-30.37

-28,09

-28.37

-

-27.61

-

-

...

....

-

-

-27.51

0061-C

0053-2

OOS4-2

©057-2

0059-2

0062-0

0020-1

0023-1

0063-0

.0028-4

0064-0

0049-1

Unreliable result due to problematic "oi plfi (mixed oil/formation water)

GECOPRAKLA GEOLASMH0R



Table 1GB; Tabulation of cv valises f rora carbon isotope data for well NOCS 34/10-35

Depth unit of measure; m

Depth Typ Litlraloqy Saturated Acoinatic cv value Xrsterprétatiori

Page;

3504,00

3530,00

3831.08

3852.00

3885.00

3894,00

3929,00

3933.. 16

3994.. OS

3995.00

4021,93

4025,00

oil

cot

cut

cut

cut

cut

oil

ccp

ccp

oil

ccp

oil

1 t\ !i: 1.i (

Kacl

Sh/Cls-t

Sh/Clst

sh/elsfc

Sh/Clst

ØST 3

S/Sst

S/Sst

D S T 2

Sh/Glst

!)8T I

-28.78

-31,23

••31.1:8

-29,05

-20.98

•59.03

-29.19

-29,43

-29,10

-25.80

-30.. 46

-30.25

-30.15

-26,32

-26,13

-26,89

-2(5.21

-26.94

-26.18

3.8.9

•0.26

0.56

3.42

3.66

2.10

4.01

3.00

Terrigenous

Marine

Marine

WarAne.

Terrigenous

Marine

Terrigenous

Terrigenous

Terrigenous

Terrigenous

Terrigenous

Terrigenous

Sample

Q061-Q

0049-i

8053-2

0054-2

0057-2

0059-2

0062-0

0020-1

0023-1

Q063-0

0026-2

0064-0

GECOPRAKtA GEOLABMNOR



,xule 11/.; V&riativu i n Tr.ifcerpane Distr ibution (peak height) SIB for Well NOCS 34/10-3;)

Depth, uni t of -nseasxire; ffi

J l

3504.

3831,

3852.

BOBS.

3894,

3929.

3931.

3933,

3994,

3995,

4006.

4021.

4025,

4257.

:0G

,00

00

00

00

00

71

16

05

00

17

93

00

47

Lithoioqy

Oil m mVi

Sh/Clst

Sh/Clst

Sh/Clst

Sh/Clst

DST 3

S/Sst

S/Sst

S/Sst

DST 2

S 'Sst

Sh/Clst

T33T }

S/Sst

B

0

0

0

0

0

0

0

0

0

0

a

0

0

i/A

.13

,18

.13

, 13

.35

.17

,19

,30

;3I

.40

.17

.24

.80

B/B-fA

:0

0

0.

n

0.

0,

0.

0,

0,

0.

o..
0,

.0.

.12

.is

.12

,12

,26

.15

,16

.23

24

.28

15

19

44

B*E-s-F

0

0

0

0

0

.0

0

o

0

0

0

0

0.

„

,05

.08

.05

,06

,40

.15

. 20

.29

.43

.21

,16

.3?

,25

C/E

0.

0..

0.

9,

0.

a.

Q.

a,
i.

p.-

o-.
0.

0,

0,

.9-1

.27

28

24

25

39

44

42

31

44

88

66

4 b

89

c/q+E

0.48

0,21

•0.22

0.20

8.20

0.28

0.31

0.30

0,57

0,31

0.47

0.40

0,31

0.47

X/E

3.40

0,25

0,20

0.24

0,29

1.08

0/76

0.71

0.45

1.75

0.25

.1.-67

1.71

0.07

0

.0

o

0

0

0

0

0

0

•0

0

0:

0

0

/E.

.91

.04

.07

,04

.05

.37

.19

.24

.15

.72

.13

* -J*-£

.54

2/

1,

0,

0,

•o.

0.

0.

0.

0.

0.

i.

Q>.

i.

0,

c

.GO

15

,24

.15

18

96

43

56

12

62

14

51

29

12

Z/Z-fE

0,

0.

0,

0,

0.

0,

0,

0.

.0,

0.

0.

0.

0,

0.

48

04

06

04

04

n
16

19

13

42

11

25

35

10

3.

0.

0,

0.

0,

1.

0,

0,

1<

3,

c
0.

•Tr

0.

,28

14

27

IS

17

62

80

74

24

18

69

96

88

66

E/E

1.

0.

0.

0,

0.

1.

1.

1.

1.

1.

0.

0.

1,

0,

GO

94

95

94

94

00

00

00

00

00

92

66

00

92

C+m-E-fF O

0.48

0.20

0.21

0,19

a. 1.9

0,28

0.31

•0.30

0.57

0.31

0.47

0.30

0.31

0.47

0

0.

,05

.04

0..Q5

0,

- •

• •

0.

0,

0.

,05

.09

.31

08

60

61

60

61

100

59

63

60

58

61

100

58

321

."89

.07

.95

,85

.00

.24

.91

.58

.15

.89

,00

.54

Samp'

0061-

0053-

0054-

0057-

0059-

0052-

0019-

0020-

0023-

0063-

0025-

0026-

ie

-.0

-2

-2

•2

-2

-0

-1

-1

-1

-0

-i

•2

0064-0

0028--1

GSfCO-PMAKLA



Table LIA: Variation in Triterpane Dist r ibut ion (peak height) SIE for Well MXS 34/10-35

Depth un i t of measure.: m

B

Depth Lithology B/A B/BtA BfEHF G/E C/C-fS X/E Z/E 2/t:

Page: 2

Jl

E/E^F G+DfE-iF D-sF/C+E Jl4j2% Sample

4270.'75 S/Sst

4233,48 -S/Sst

3530,00 Marl

0*60 0.37 0.24 0.92 0,48 0.09 0.08 0.09 0,08 1,48 0.94 0,48

1.14 0.53 0.25 (L7B 0.44 0,05 0..07 0.09 0.06 0.62 0.91 0,44

0,16 0.13 0.05 0,31 0.24 0,19 0.01 0,09 0,0.3 0.12 0.94 0.22

0.06 61.63 0031-1

G..10 63.75 0032-1

0.05 6.1.72 0049-1

GECO-PRAKLA



Table lia; Variation ir* Sterane Distribution {peak height) SIR for Well NOCS 34/10-35

Depth "unit of measure: m

.Depth Lxthology Ratiol Eatio2 Ratio3 Ratio* Katio5 Batio6 Ratio? Rati.08 Ratio?

Faae; 1

Ratio! G Sample

3504.00

3831,00

3852.GO

3885,00

3.894.00

3929.00

3931.71

3933.16

3994.05

3995.00

4006.17

4021.93

0 i 1 i n m u (I

Sh/Clst

Sh/Clst

Sh/Clst

Sfe/Clst

BST 3

S/Sst

S/Sst

S/Sst

i)3T 2

S/Sst

Sh/Clst

0.

0.

0.

0,

0,

0,

0..

0,

0.

0,

0,

0.

84

84

81

86

85

85

ei

80

81

83

77

57,

s&.
56,

60.

64.

47.

5 7 .

59.

52.

S3.

51

20

43

29

33

37

62

56

4 3

54

69

70

79,99

79,12

78,71

78,95

77.62

74.57

7:8*05

82.96

79.40

€0,90

80,28

74.29

1.06

1.33

1.24

131

1,36

1,38

1.35

.1.29

1,40

1,26

1.41

1,01

0.78

0.77

0,77

0.76

0,73

0,75

0,76

0.80

0.7.9

0,79

0.79

0.74

0,70

0,58

0,69

0.62

0.62

0.70

0.63

0.69

0.65

0.-71

0.6.0

0.70

0,57

0.43

0.54

0.48

.0,48

0.59

0.52

0,55

0.49

0,60

0-46

0.58

0

0

0

0

0

0

0

0

0

0

0

0

,67

.65

.65

.65

,63

.59

.64

,71

,66

.68

.67

,59

i

1

1

1

1

e
.1

1

1

1

1

1

.35

.39

,30

.52

,80

,92

,36

,47

.1.0

,30

,16

.03

4

A

4

4

4

2

4

6

4

4

A

*i.

2

.71

,53

.24

,72

,86

.81

.20

.02.

,05

.87

.40

.93

0061-0

0Q53-2

0054-2

0057-2

0059-2

0062-0

0019-1

0020-1

0023-1

0063-0

0025-1

.0026-2

Ratiol : a / a 4- 1
Ratio2; q / q •*• t * 100%
Ratio3t 2{t I s) /{q -f- t -f 2{r + s)} * 100%
Katio-1; a + b f c -?- d / h f k f 1 f n
Katic5; r + s / r ->- s 4 q

P.atio6; u + v / u -5- v a - q 4 - r
Kntio7t \x \ v / u i- v 4- i •)• m.
BotioS; r + s / q -J r i s -f- t
Ratio9: a / t
RatiolO: \- >, s / t

t
q r -4- s

GECO-PRAKLA



Table ilB:: variation in Sterane Distribution (peak height) SIR fos: Well M3CS 34/10-3S

Depth unit of measure; m

Depth Lithology Ratiol Ratio?. Eatio3 Ratio 4 Ratio5 Ratioo Ratio7

Page;

RatioS Katio9 BatiolO Sample

4025.00

4257.47

4270,75

4283.48

3530.00

PSt i

S/Sst

S/Sst

S/Sst

Karl

0,84

0.80

0.84

0.78

0.87

61.956

50.42

47.32

39 M

55.47

79,89

75.49

69.30

71.85

80,91

.1.25

1.48

1.85

1.21

1,48

0.76

0.75

0.70

0.76:

0,79

0,70

6.62

0.78

0.66

0.32

0,59

0.47

0.64

0.53

0,20

0,67

0,61

0,53

0,56

0,68

1.6:3

1.02

0.90

Q,.66

1.25

5,22

3,10

2,14

2,12

4,76

0064-0

Q023-1

.0031.-1

0032-1

0049-1

R a t i o l ; a / a 4- j
Hatio2: q / g + fc * 100%
Rat io3: 2{c ^ s ) / { q + t + 2(r + s)} * 100%
Rat io4; a + b -E- C *• d / h -f k -;• ] -J- r,
Rat ioS: r •*• s / i f s -*- a

Pat1o6: u -f v / u 4 v •!• q 4 r + s + t
Ratlo7x u + v / u 4 v •;• i. 4 m + n + q *• r 4 s -f- t
RatioS: r •*• s / q * r: •!• s 4- t
Rofcio9: q / t
RatiolO: r •>• s / t

GECO-PRAKLA



Table llCx mm QCHS tciterpane data (peak height) SIB for Well NOCS 34/10-35 Page; 1

Depth unit of iseas-usre: ra

Depth Lithology p q r s t a b z e Sample

x d e £ g . h I jl

J2 kl k2 11 13 ml m2

3504,00 O i l .i,» mud 7795.2 6876*1 3 2 7 3 3 2186.5 0 .6 9001,0 0.0 1919.7 1906.7 0061-0
7130,0 0,0 2095,5 0.0 1392,4 0.0 0.0 0 .0

o.o 0,0 o.o o.o. o.a 0,0 O;D

3831.00 SVGlst 164243.3 121820.6 62714.6 81861.7 39636,1 377119.1 49309.3 34422.6 224828.8 0053-2
210P-3R.9 0.0 B40424.3 51040.3 371545.6 248520,7 27952,0 292774.2

168041.5 206359.0 135044.3 145520.0 89968,0 122430.4 75913.6

3652.00 Sh/Clst 9753B.5 70000<8 30721,0 42203.4 20472.0 141144.7 24790,4 17435.9 71282.8 0054-2
52432.0 0.0 258744.8 14293.3 104164,6 67113,6 8305.3 79-144.6

50445.2 55024.9 37493,0 38363.0 25842.7 31732.2 21651.2

3885.00 Sh/elst 92513.4 71821.2 38986.7 47788.0 19966,8 202544,8 26944.8 .17415,4 114474,0 0057-2
112431.3 0,0 467301.3 28522.2 197230.4 123024.8 13109.0 156215.7

100072.9 105077.4 68524.6 73082.1 46322.4 57069,2 36742,5

3894.00 Sh/Clst 78871.1 60185.4 29801.5 45577.8 17590.4 188621,2 24019,0 16142.5 88889,3 0059-2
102656.0 0.0 354484.1 21836,7 140264.4 91996.9 10484.8 111864.6

69012.3 72602.6 51260.7 53088.0 35525.1 40840.9 26439,5

GECO-PHAKIA



Table IlC: Raw GCHS triterpane data (peak "height) SIR for Well NOGS' 34/10-35

Depth unit of measure: a

Depth Litholoqy p g r s t

x å e f

•i2 kl k2 11 12

Page; 2

c SaiTipl e

3929.00 D

h

ml

97BQ.fi 8024/^ 4098,5 2947.6 24B5.9 9231,7 3270.6 1848,S 1924,1 0062-0
'5346.9 0.0 4t5?,O 0,0 2S71.2 1780,4 0.0 1347,6

0,6 0-..0 0.0 0.0 0.0 tLO 0.0

3931.71 33467,1 22963.5 12008.9 9275.2 6974.3 29281,6 4976,0 5483.0 12624.0 0019-1
21.772.0 0.0 28631.4 0,0 15668.0 8026,2 0.0 9808.7

6749.3 7111.2 4587.9 4827.0 3528.4 5348.0 4756.0

3933.16 S/Sst 28384.0 19057.8 9921,1 7527.1 7124/0 32652.8 6364.9 6090,1 10895.0 0020-1
18284.0 0.0 25804.0 0.0 12042.3 7947,5 0.0 8436,0

4764.3 5218,1 3460.8 3002.6 0.0 3267.8 0,0

•3994.05 S/Sst 867'^ 8 46746.8 24000.0 47979,1 16276.0 50989.2 15293,0 5710.8 49532.0 0023-1
16925.5 0,0 37850.2 0.0 15389.0 10743.0 0.0 9002,7

5857,6 3698.5 0,0 4547.9 0.0 2904.0 0.0

3995.00 OST 2 16152.5 12375.9
6788.3 0.0 3889.5

5740.3 4347.0 3212.5 9516.4 2972,5
0.0 2207,8 Q,.O

2801.4 1724,6 0063-0
0>0 0.0

0 Si 0.0 0.0 0,0 0.Q 0.0 0.0

C5ECO-PRAKLA
GEOLABlNOR



Table 11C: Raw GCKS t t i t e r p a n e data (peak height} SIR for Well NOCS 34/10-35 Page: 3

Depth .unit of measure: m.

Depth Lithology p q r s t a b a c Sample

x d e f <? . h i i l

j2 kl k2 11 12

400.0.17 S/Sst 85930.6 4860''.2 ?7152.7 44054,4 14640.6 52990,1 21048.5 8981.5 624S1.7 0025-1
17626.5 5519.3 70819.3 6450/7 28738,0 17098.9 4081,0 14467,3

10411,0 10184,8 7951.7 5989,6 3890.5 5992,6 4363,6

4021,93 S h A l s t 27408«0 21026,1 8154.7 9514.2 7X08.0 37724.8 6442,7 7351.8 1.4394.7 0026-2
36363,4 0..0 21633,0 11250.0 13101,6 7260.4 10775.4 11321.2

697Q.2 422-8*0 0,0 G..0 0.0 .0.0 0.0

4025.00 DST I 11480.0 10443.1 4556.4 2419.1 2961.1 8906.6 2123.8 1951.3 1619.4 0064-0
61B8.6 0.Q 3626.4 0,0 2641.1 1272,0 0,0 1225.1

0.0 0,0 0.0 0.0 0.0 0.0 0.0

4257.47 S/Sst 138288,0 82220,7 39544.6 59422.0 19236,2 55302,9 44024.5 13707,0 111125.9 0028-1
8643,8 0935.1 124591.5 10133.5 49125,5 32179.3 4368.0 24204.7

17142.5 1S402.8 9430,8 9590.5 6395.6 9234,8 4785.3

.4270.75 S/Sst 42?P ,J : ' j . / * .5 /-r-^6 U9r''),i A'-'/l.! 7461.0 4441,5 i l30 .0 12460.5 0033.-1
1150.6 i?"\.\i J 3520,4 921.6 4 481.0 2«JJ?.2 0..0 21.97.1

i3r.7.c 1431. h ll7G.b J^o3.S 0,0 1103,7 0,0

QECOPBAKLA



Table llCs Raw GGHS triterpane data (peak height) SIR for Well NOCS 34/1.0-35 Page; 4

Depth unit of measure: m

Depth Lithology p q r s t a b z c Sample

x d e f g ; h i jl

i 2 kl k.2 11 12 ml -ia2

4283.48 S/Sst 84288.2 46825.5 19405.0 27167.2 9513,1 24601,2 28033,5 4977,6 58559,4 0032-1
3747.2 6557.3 75001.6 7415.8 26374,7 17007*4 3542,8 12315,9

7004,3 6593.6 4136.4 3696.9 2535,8 3391,2 1783.4

3530,09 Marl 98299.4 76623,0 49919.0 52S28.0 28949.5 240201.4 37477.9 17544.5 203625,6 0049-1
126545.6 0.0 661509.3 43704-0 297702.9 185017,7 .19903.0 230044.3

142672,0 167049,8 106648,5 122209.6 79513.4 105895.0 62013,9

GEOlAeiMOR



Table UD; Paw GCMS sfcerane d : t ta (peak height.) StK iror Well NGC3 3-1/10-35 Page: 1

Depth u n i t or rfieasure- m

Depth Li tholoqy ti v a b c d e J

h I j k 1 . ffi n o

P q 5;

3504.00 O i l in „,,-, / !6^ , fc J / ' ^ .O 15JC0.f 3103,9 410*,,J ?Md. , 6^2 8 . ! / '3 . t
:39s<M 4'n4.rj 2QJ4 S f;S^3 b >I^i,l 'AW A 3141*."? 4?80.3

IC 9 . ' ' 2175. a ^ O O . I 3-!' f.'-

3811 00 S h ^ l s t 292760.0 15362B.7 377926.4 235392.0 93285.8 9^368.9 182701,4 1O?QO7.4 73939.1 005B-2
lOOfPG.e 149814.8 70675.1 156691.1 55276.0 32947.5 91123.5 129100,9

30752.0 64??0.5 118159.6 92770.8 46528.3

38^? 00 ShA'Ist 216166,? ^06419.1 141358,8 91172.0 34464.4 36-166.8 79141.8 46374,5 34824.6 0054-2
2152/9.2 63087,2 33034.2 60792,1 21881,4 17849,4 46425,4 59001.4

18929.4 28977.3 52063.0 42873.0 22372,0

3885.00 Sh/TJst 186811.2 89480.0 199636,0 121486.0 45150.3 44884,1 90228.1 49769.6 40971.2 0057-2
J557P.7.2 70635.2 33691.2 86922.2 27141.3 19973.3 44885.3 66933.3

20300,0 35586.2 60502.6 50181.3 23443.6

<M 00 ShÆl^t 14009^ 0 72067.8 165033.6 100149.2 38739.6 36730.7 75273.1 38337.3 31189.4 0059--2
123637.4 54933.1 28496.2 70500.8 24051.0 12384.7 33412.9 51743.9

13200,6 300?7.4 44471.8 36503.8 16656,8



fable 110; Raw GCHS ste tane data (peak height) SIR for Well MX:5 34/10-35

•Depth unit of råeasuce: s».

Depth Lithology u v a b c

h i j k 1

D a r F: t

d

Page: 2

a f g sample

n o

3929,00 DST 3 22657 . / 6570.0 19938.0 12331.7 4522.0 4075,9 11498.3 465S>3 2735/0 0062-Q
14367,0 .1519.0 3570,3 8751.6 2792.8 0.0 3752.7 5546,2

1967.6 2387.5 3942.4 3369,9 2599.7

3931.71 S/Sst 59934.2 16381,3 54924.0 33245.^ 10782,7 12671.8 29420.2 14310.3 8492.7 0019-1
40838.0 14693.9 11490,2 26301.6 7565.4 3749.9 8217.0 14349.9

4060,2 9236,0 15984.4 12515.5 6792,8

3933.16 S/Sst 57523.8 15432.2 42329.7 26617.9 10491,5 12861,5 21482.5 11171.2 8841.3 QG20-1
34130,4 15248,0 10344.5 22051.5 7598.7

3872.0 5814,8 14006.2 9758.2 3948.5
3580.2 7738,4 12330,5

3994.05 S/Sst 75013.0 28124.7 80765.8 46601.0 18089.9 17370.5 36460.0 17137.5 18634,7 0023-1
56090,7 25882,7 18890.2 32201.9 12776.3 8664.3 15600.3 18784,3

6960.7 9941.3 21534.7 15010.2 9018.8

3995,00 DST 2 40469.6 9722,9 27064.2 16237.2 6724.0 5520,2 13546.4 7036.0 5261.3 0063-0
22536.7 7924.6 5602.1 11929.3 45.13.5 0.0 5200.4 8692.4

2659,2 3680.7 6894/3 6889..4 2829,7

GEOLABlMOT-i



Table UD: Haw GCMS .sfcerarsé data (peak height) SIR for Well NOCS 34/10-35

Depth uni t of measure: m

Depth LUholociy u v a b f

i i k

d

4006.17 S/Sst

•h

p

Paqet 3

g Sample

•n o

7S976 0 31126,2 85304,3 51528.0 20387.4 19939.4 41220.6 18953,2 21507.1.0025-1
64659.1 29571,1 22855.8 34688.0 11229.9 7115.1 15427.1 23427,1

8492.0 12784.1 27148.0 2.1,324,0 11025.6

$021«93 Sh/Clst 48008,7 12667.3 32825.5 21816.4 7420,0 10449.3 1897S.6 10204.0 8365.0 0026.-2

34482.6 11616.4 9857.6 21164.1 10528.0 0,0 5423.8 10311.8
3756.8 5489.0 8454.0 7184.4 5337,9

4025.00 37795.5 9284,0 24541.0 13611.3 5416/2 4915.4 11611,4 5684.3 .4764,5 0064-0
19064.5 6080,5 4657,6 10834,1 4439.1 2165,2 4306.5 6342,5

1866.2 4180.2 6969,4 6431.0 2566.8

4257,47 S/Sst 83H2.9 45740.2 117452.0 67979.3 24515,2 24356.9 47508.9 21822.9 30553,6 0028-1
8527*.6 38233.6 29885.4 41116.4 12351.4 9741,2 19869.2 22741.2

11804.D 159H3.4 26692.0 21874.0 15641,5

4270,75 S/Sst 20277.5 9258.0 14344,7 7720.7 3393.3 2670.8 5780.8 2458.0 3571,4 0031»!
7945.4 4589,4 2798,3 3903,2 1188,1 1165.6 2197.5 2781.5

1094.5 1880.2 2279.4 2206,3 2093.4



Table U.m Raw GCHS stetane data .{peak height) SIB for Well HOCS 34/10-35

Depth unit of measure: sn

Depth Litbology u v a b c

~ " h i i k 1

cl

Paqe: 4

q

4283.48 S/Sst

3530,00 Masrl

IV J

1: jf3C7 ; 5965,2 6348.3 13772,0 5593.6 9422J. 0032-1
30P2.E 19/7,7 4753.5 357.1-5 5663.5 6863,9

A 6 3 - 9 , L 7622 .1

9491).6 %63.3 340814.9 194222.8 81317,6 80318,0 165342.0 87272.0 56188.7 0Q49-1
237436.7 104252,7 50988.1 137446.6 42063.0 19445.8 54153.9 95.999,9

22109.7 37736.3 79732.8 64468.8 30290,6



I - S M I GECO-PRAKLA

Table 12. a: Gaseous Hydrocarbons Data

Ssffipls; DST I

Compound Area

Kocs 34/10-3:

Methane

Ethane

Propane

Isobutane

14''o3^C 8 2

Neopentans

Cyclopentane

2 ~Ke thy lbu t an e

Peatane

2,2-DiSiethylbii

Cyclohexane

3-HetnvIpentaRs

^ ̂  y •S rj ?•

KethylcycXohsxane

2-Ksthylhexane

Kgptane

B e n z é ri e

4 ^ 2 6

.^21

* 7 (

to*8

3 *

S -

6 .

9 .

1 0 .

10.-

1 0 .

14 .

1 å

13

71

i-e

41

08

12

22

30

b 6

14.83

8,78

Face



GECO-PRAKLA

Table 12b: Gaseous Hydrocarbons Data from Noes 34/10-3:

Sample; DST 2

Compound Area Tise

Methane

Ethane

Propane

Xscb-utane

Butane

Neopentane

Cyclopentane

2-Methylbutane

Fentane

2.2-Dimethylbutane

Cyclohexane

:•; s t h y 1 c y c 1 o p e n tane

2 - H e t h y 1 p & n t. a n e

Hexans

K» thy1eye 1ohexane

2-Hethylhexane

Benzene

18515302

2142473

1105914

193855

315115

216 7

4 2 OS

S33SI

75102

2.191

16502

2C534

27959

17216

36 411

15622

8086

9104

7 581

1,82

.6,13

»,4 7

10.15

ID. 20

10.7.0

14 . 30

14.37

14.63

14,81

18.90

19 ..34

IS. 9 6

20.-95

? 2



I l p S l l GEGO-PRÅKLA G E O L A B M N O R

Page: 3

Table :1.2 c : Gaseous .Hydrocarbons Data from Noes 3 4/10-3.5

Sample: DST 3

Compound A r ea Time

Us? thane

Ethane

Propane

I s o feu t an e

B:Utai>é

N s cpent a ns

Cyclopefttane

2~Methylbutane

Pentane

2, 2 -D i sue t hy I bu t arie

Cyclohéxane

Ks thy1eye1ope ftt ane

2-Methylpentane

3-Hethylpéntans

7219572

11Q5653

6577 56

225121

119?

3285

6S581

7 OSI5

1354

9156

1224 3

177 OS

9608

2,14

3,17

5,?6

6-15

9,46

10,14

10,20

10 , 6 S

1.4.29

.14.36

14,62

1 4 <. S 0

Ksthylcyclohezans

2~M;ethylhexans

Heptane

B 9 n z & n s

£165

4 785

18.86

19,26

IS. 87

20.82



GECO-PRAKLA

Table 13s Isotope GG Analysis of DST Gas for well 34/10-35

n~CI n~C2 n—c 5

DST 1

DST 2

DST 3

39.

3 8 ,

40,

4

I

9

— £,. J J>

•"• 4 , i ? »

- 2 9 ,

8

0'

9

- 2 7 .

-26 ,

- 2 6 ,

2

2

- 2 6

-26

- 2 6

. 4

- '-i

- 2 5

-25

» b -

.,i





Hnatysis Name s. [5262651 ?A Pi\k700491,
My) f. tchrotn

(i " "li)

WELL MOCS 34/10-35
PYROLYSIS GC (S2}

Is y gy t o I t gy

20 30
3530,00ia cut T i we On • f . uces )

Reported on 31 --RUG-1992 at 02% 36

GECO-PRAKLA 5 NOR



hin a l y s i s Nam

80Q ,....

?GG L

[5262633 24 Pl-14 700532, K l

0 iO

WELL NOCS 34/10-35
PYFOLYSIS GC (S2)
Sh/Clst; m gy to drk

20

3 8 3 1 , 0 0 m c u t

AO so oO <•«:

Reported on 31 -fiUG-1992 sc 0-2.»40

80

GECO-PRAHLA GEOLABlNOR



Rna lys \ s Name * [5262653 24 PH4?00542,1,1

I 3852,00 f jH

360

0
WELL NOCS 34/X0-i5
PYROLYSIS GC (S2)
Sh/C1stt drk gy to brn blk

3852.00m cut T t'n-i;

Reported on 1 5--SCP - i 992 ae 10

•GEC.O-PHAKLA



flnatysi-s Name . 1526265] 24 PH4700S?2. 1, I

600 ,
Hult ichrom

500

?0 80

WELL «OCS 3 4 / 1 0 - 3 5
PYROLYSXS GC (S2)
S h / C l s t : m gy t o dirk gy

38f55-OG!ri c u t

Reported on i5-5EP-i9?2 at 10*2!

GfOO-PRAKLA GEOLABUHOR







Rns U s is Name •< [5262651 31 ^03410351. ! , I

HOC

8 000

900

800

600

500

•S00

300? lJ^...r_Ju
2.0 4.0

ICI .L NDCB 3 4 / 1 0 - 3 5
WfSOLÉ DJL OC (F ID)

.f

«I
1
i

••&

•iv

å

6.0

Reported on 2B-S£P-^W92 BX 09,28

i 6 .0

GECO-PHAKLA GEOL



Rna l ys is Name i

i \ 00

1500

eooL...

700

600 i

L

SCO

400 [ „

' i n i' 5 c r f f t (f
D3T. 2

Tims Ui ivj'

Reported on 28~3EP~!992 at

i GPXG-PPAKLA



> 1200 I

lif U ^ I ,
16.0

WELL NOGS -3-4/itS--35
WSiOLE OIL OC (F ID) Reported on 28-5EP-I992 a? -09.29

SHEl GECQ-PRAKLA



flr*aly.s!:s Nsrae * [526265J 3! W034J035.1,1.

700

„.! L~J 1 L™i L....,L
SO 60

WeLL KOCS 3 4 / 1 0 - 3 5
OIL IN MUD
WHOLE OIL GC (FID)

Reported or. 16-SÉP-I992 as

GECC-PRAKLA



Rna lys is Name , 1526265] 31 VG3410353, h.I

1800 \-

Hult Xchcotr.

400 I-

I ims

DST * 3
OTI <f I L 5 on 2S~<i£P~l?92 si

(.-[ CO-PHAKI A



s U Name t [5262651 3! WO3410352,1,1

noo

t-OOG

900

800

7Q()

600

500

o

H u U

L00

l'Æl.L NOCS 34/1B'-3S
WHOLE OIL OG (FTOJ

DBT.2
on 225-SEI->-i9(?2 at



Rna l ys i s Name i C5262651 31 W03A1035 1 , 1 ,

HQQ

looo

900

800

t ?00

6QQ

500

!0

5

<i B
c

XX'. <s

a.

1 f

50 60

^,f i i . s.'Ui :T ' ' ' f / t w ' ; • P S T » i
WfUJi h ' J i ! Ct !J 1 0 ,

l i s s

"SO" 96'

Reported on 25-5bP-]992 st 09,06

i
GECO PMA^l A

i 00



Rna Lys is Name * [5262651 31 VG3U0353. i . I
Hu it *e hr

i 00

OST .3 .
1 , 1 I I I . ! > ' ' / t ' I V )

liisLv.J ? * L l ^ G F. J. O P R A K! A

^d on 2b-SEP-!992 -ac ISJ 07



Rna lys is Nome , C526265J 31 W03410352,i,\

800.

?00

60!)

i»

r 500

400

300 ;._,„.-i

0 10

£ J 1 L ' F , 0 5
Re po d o ' 992 at

GF-CO J'HA^L



Rna lys i-s Nam© . 1526265] 31 V/05410351» I .-1

yQ

T i rat

DS r.

180

on 25--5£P-l9'?2 a?

1ECQ PRAKLA GEOLABINOR



Rna Lys Ss 52626SJ 32 W03UG35,

i 000

900 ..

i i i. L~J~~~L~~.i

i», i ?iu t øs

WHOLE OIL. (3D (FPD) Reported on 16-SEP-I992 at 09,53

GECO-r-qAKLA



Analysis [526265) 32 V034103S3U,!

r

12GQ

1000

'a 800

c 600

400

200

(j J 5 J | _j j _ ! i J i i I
n:"' i n 1 '.?f) •' ~'"m

i I i,_.J i__L..L...J.__! 1 i L
40 50

i i.™i_._.L..^uJ_J i 1 1 i i L..J I—X-....1.. L
åQ ?0 80 .90 100

U f S •• U - H M ' , 1 / | « ^ c ,
Report-ed on ^S-SbP-!992 »^ 13*5?

GLCCJ r ^ A K i A



sf:S Nam- t 15262651 32 WQ3410352. 1

I860. U

i i.. ; i i t i L.._i.-..J l

IA ! t r ^ ' i i ' . '.-!/ l i 1 * v > > D S T . 2
W S ! < ! i ' J l i f i , ' i i - O S

- p orifn
""'C C P r"" i •"•up 'j j i ^*j

on PRAKLA GEOLAB



Rna Lys is Naue t [5262651 32 W03ÅI035UU

1600

20 :JO !-0 50 60

I ] "v<a (ir. i rxjJ. a s )

i:f H f U i i

80

on 2S-S£P-1992 gc 09,09

90

i chr o«

i A,, i. L I Å 5
100

tÆCO-PHAKLA



floa lys is Name , f52626Si 31 «03530,1,1
Hult ichro».

L s i .i I L,,...X

WELL NDCS 34/ .10-3S
WHOLE EOM GC <FID5

Reported on 17--SEP-i992 m

GECQ-PRAKLA



Rna lys is Name , 15262653 31

420

'.GO
r

3B0

^ 3 6 0 1 -

h

ZhZ

320

:"

'' ' "20"" "'"Id

Mult ichross

EL 34/10-35
É EOM SC .(FID,) Reported on 18-SEP--1992 at 10,06

o

f"i.
1 i.

i
if*

.,.,.1 i
90

u
«

~—-—\,..i.

1 L,,,A
soo

GECO-PRAKLA



RnsLy.s-is Name . 15262651 3! V03852, 1,1 •

SiOU

330

â
60 7Q

A . . X \

" W~
TifrHS

WELL NDCB 34/113-35 3852.883m
WHOLE EOM GC CF10?

1

90
A^O

100

on 18-SEP-S992 sx i2.08

GEOLABIiNOB



Rna lysis Name * £5262653 31 1/03885,1,].
Mui?. i «hr

• 4 0 0 l ~

i 34/10-35
HOLE EOM 8C (FIDJ

Reported on 31-fi.UG~19?2 at 01.25

GECO-PRAKLA OEOLABINOR



Rnalvsis Name t 15262651 31 V03094, 1,1.

S40

s—-<-"••' r i i s i, i 100

imi

i-JELL NOCS 34/J 8-35
HC ( F l D i

Reoorced on .31-RUG-1992 at

GECOPRAKLA GEOLABMMOH



final/sis Nam© s [5262651 31 W0393:l71, 1 ,1 .
Hu l i i chr ons

80 90 I DO

WELL. NOCS 3 4 / 1 0 - 3 5
UHQLE. -EOH GC CF ID)

9 3 1 -. 7 las
Reported on 23-SEP-1992 ac 09*0?

GECO-PHAKLA



Rna lys i s Nam© ., [5262651 31. VG393316,1, 1
Hu i5I

332,0

32>3

WF.1..L NDCS 3 4 / 1 0 - 3 5 3 9 3 3 . i é>nV
W5-JULE EOH GC -IFID)

Reported on 23-SEP-.1992 at I h 2 i

G ECO-P RAKLA GEOLAB



flnalvsis Name * [52.6265'] 3! U0399405,L,i.

40(1

WELL r-4nCS 3A / ! 0 - 3 5 3994'.-iaSi
HHULE EOH GC CFID)

23-SEP-I992 at 13*29



Rna lys i s Nam© •„ [5262651 31 V/04Q0'61?> 1., 1

512.0 _ _______„_

3U

3fO

309

308.

50 60

WELL. MQCS 3 4 / 1 8 - 3 5 AWM>.
WHOLE EOM -BD t

reported or. 23-SEP-1992 at 15,33

G-EOLABl-HOR



Rna lys is Ham© * [5262651 31 W0402193,1, 1

108

WELL NOCS 3 4 / 1 0 - 3 5
WHOLE EOH 6C <FIX)>

4ia21.93m on 24-3EP-1992- at



Rna lys i s War«e * [S26265] 31 MQh257h?, 1 , i

370

WHQ'LE EOH GC (FID)
Reported on L6--5EP-I992 ac 12,08

GECO-PRAKIA GSOLABi^MOfl



Rnalvsi-s Name , 1526265] 3

3701~...

r

3S0
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""RagV



S3fpp!e83 Texc:WKU, 34/10--35, U5T3, :s920~2:>M; SATURATED FRACTION FROM
177.1642 S:9 !

10QK

01 !< ExpiSATl
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EXAMPLE"OF PEAK IDENTIFICATION FOR H/Z 217 STESÅMES

70.

so:

40..1

•35-J

30.:

25.:

I 1 5 . |

A 0 4

si
0

L 3?IGO ' 40Ice 4 S - 0 0

UIMIIA

i' f
I I I fl
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-y- - 'fi' -f rnrr -f - - - - ' t • m m • i - • i t m I T y • ••>••• I-M-I-I î g-i-1-r * ' • j l * *. r.* - - - - • - - » » — »^— ̂ -»^ T"m-Jw • Bg^'j'^'j'f • f » ^ -> i> i * *^ j»»» M ^ M M - M • • ' • Y J - J J / ^ I * * * ^ ^ ^ I • • • . • • i.^ M-» • -u .y ̂  > - t y • • — ^ - ^ — ̂ * *^*»y

•35>OO ' 50 f GO " &5 i 00 }. ;f l0:00 .2 ; 0$ tOQ 1:10:030 "f""1—
TlHEi

GECO-PBAKLA



~TcqT.?7""S!^T<- "ZrXZnJTl <r"ETr"HS3nfcF~3Iir
Text;WELL 3 4 / 1 0 - 3 5 , 4/57 . ' ; M , GATUKATED FRACTION

259.2427 S : i ) .
SE4

GECO-PHAKLA ' j



Sample* 12 Text ;WBU.< 34/10-35, -i.ru;./:0M, avrURATEP FRACTiO!!
7 S;12

.8-..5E3

:.9,1E3

.7E3

L.7.3EJ

:>;,4E3

[L6.0E3

JL5..6E3

Ls,IE3

14.7E3

:.4.3£3

l': ]"670i) "* ' iVil;"00

L:3.0£3

;.2.IE3

4 . 3E'

.0,0 Ei
TIHEi

GECO-PRAKLA GEOLAB



r£T^^



H/'Z 21? Fragmentogxsfas, process^ using the Trlfcerpane
Window for comparison between Sfceranes ami friterpanes

90

es

80.

75.

7 0.

65:

60.

3?.;:

i r,

3 0 : 0 0 ' 4.0.-0.0

GLCO-PRAK A GEOLABMHOB



Samples 10 Text:WELL 34/10-35, OLJE OVER KUD, 3496-3504M, SAT, FBAC, FROM OIL
217,1956 Ss10
'! 00*

£xp; SAT i

/:'.x.

20 J

i 5.:

).!„

3 0 : 00
"r~ <"- r "i— f"

40:00 50:00- I:06•00 57^1:10:00 . :2^;eo'

S.-9E4

p-.6£4 [

i

:..2.9E2 i

i.t!..OE0 |
TIME;



l e i n Tf?x!" tWELt, 3 4 / 1 0 - 3 5 , .>530M4 SATURATED FRACTION'

GECO-PRAKLA GEOLASiNOB



31 47 n ft ,~Z2 rT

Hj CO-^HAKLA



vi&l&Wi Text;: WB!
7-1.556 St r

001 '2,5B5

1.2. 3 ES

U . 065

. 9 E5

. 7ES

^1.6ES

Li.SES

Li , 4F;5

LI

;;I

Ls
7

~>

.2

Lo

• 2E5 j
.1ES

. 4 E4

r9E«

.7K.4

. 5 B 4

-0E0



:qVll~Si?F^:WJlT7TlT;T1;J'TIX'lT«gnt?T~STFr
[Sample» 5 Text:WELL 3 4 / 1 0 - 3 5 , 28 85M, SATURATED FRACTION
12X7.1956 S:S

BsprSATl

GECO-PRAKLA



f
TeXt:W£LL 34/10-35, 3894M, SATURATED FHACTiO»

217.1956 Stfi

•etsnr

GECO-PRAKLA



Sample 89 Text:WELX- 3 4 / 1 0 - 3 5 , i )sT3. 7920-2CM, GATURATED I-
217.1956 S?;9
i DO?.

GECO P A



''mw'few«
i ! • •rj i , '•• I i

>.

o l .
30-00 ' ' ^ T

 4 : 0 f0 0 ' 50I00 '

h

ExptSKTl

wwiii

- f r j -r -<• r -

; l U : 0 0 1:20;00

L6.3B3

L2-3E4

V' l^ f i^^^»^^^^^^^

C-f.CO -P R A Kl. A



r ? Tex?; ;WEi.,L 3 . 4 / 1 0 - 3 5 , 3 9 3 3 . 1 6 M , SATURATED FRACTION
2 1 7 . 1 9 5 6 3>7
1002,

GECO-PRAKLA GEOLABSSNOR



Sample S-8 Text J'WELL 34/10-35, 3994, QSH, SATURATED FRACTION
217.1956 S:3
1005

.....|:..S, 0SO j
TIME;1;00:00

GECO-PRAKLA GEOtABiNOR



Sampled® Text:WELL 34/1
2t7', 19S6 S'.-8
100*

-35, OST/!, 3984-3995M, SAT

QECO PRAKSJ GEOLAE



JKa.RpleS? T e x ; : ; WELL 3 4 / 1 0 - 1 5 , 4 0 Q S . J 7 K , SATURATED FRACT1OW
1.217. 1956



2x7 .1956
1002, ,

) Text:WELL» 3 4 / 1 0 - 3 5 , 4 0 2 1 . S 3 M , SATURATED FRACTION
,9:10

GECO-PRAKLA GEOLABlMOfi



eC? TextsWEt.i. 3 4 / 1 0 - 3 S , QST1, 4015-25M, SATtrftATED FRACTION FROM OIL ExprSATl
217.1956 g;7

TIME

GECOPRAK1.A



3^11 Text;WEi»J, .14/10-3
217,
1 004.

^ !t> i i Lb TK t!

AK! A



ta<a;«ph;rt2 Text<WELL .3-S/10-3S, 4 270
P 1 7 . 1 S 5 6 8;12

a4;•*Jtl?mZl+- Magnet SIIT
' .75M, SATURATED FRACTION

GEOLABINOB



5Mp3.eS 13 T e x t : W E L L 3 4 / 1 0 - 3 5 , <S2S3.4Crt, SATURATED FRACTION
2 1 7 . 1 9 5 6 S : U
5.00

Exn;SftTl

GECO-PRAKi A





f i n a l y s i s Name

~ ^;r"::iE
—At' I

30.U

20

4.0 8.0 12,0

'Hult i

T it o ' i

WELL HOCS 3 4 / i ø - 3 3 DBF i

GECOPRAKI.A



Hnaiys is Nam© < [526265] 19 SnMPLECD5T2,1,i,

0,0

WELL MOC8 34/1;
GASS 6C

2

PHAKLA



Rr^iysis rismn [^62651 1? 3MMPLED0ST5, i

28,0

WELL NOCS 34/10-35
BASS SC

DB'i

GECO PHAKLA


