
Titt*
CORRELATION OF FLUIDS BETWEEN NOCS 34/10-35 AND NOGS 34/10-23

osl-øil correlation, g
Shetland Group, Brent

s source, maturity, 34/10-35,
Ness, Tarfoeri Cook, Slaifjord

See the Summary on p. 1.

The work described in this report has besn carried out in accordance with the
Statoil standard for organic geochemfea!

j f>

Geolab Nor A/B

Get var/Graas, g^ctfoH fcfanagsr

< • / ( /



GEGO-FRAKLA GEDLABlHOR

Authors: Peter B, Hai:

Geoiafa Nor A/S

P.O. BQX 5740 Fosssgrenda

7002 Trondheim

08.12.92



GECO-PRAKLA GEQUSl

Figures

Interpretation Limits

Abbreviations

Experimental Procedures

endix 1, 2, 3

Pag?

1

Chapter 2i SCREENING ANALYSES 5

2.1 Oil Shows 5

2.2 Oil Gravity 6

Chapter 3: DETAILED GEOCHEMICÅL ANALYSES 7

3.1 Gas OoTnpQsitio.n and Isotopes 7

3.2 Solvent Extraction and Ghromatography 7

3.3 Isotope Analysis i3

3.4 Gas Chrornatagraphy - Mass Speciromefry 14

17



GECG-PRAKL& GEGLAB&OR

i a~c Gas Composition and Isotope Crosspiots.-

2a-c Selected Whole Oil Chromtograms

3a-f Selected Saturated Fraction Chrornatograms

4a-g Selected Aromatic Fraction Chrornatograms

5a Carbon Isotope Composition of Saturated versus Aromatic Fractions

5b Galimiov Plots

8a~s Selected Fragmentograms



GECQ-PRAKIA i GEOtABWNOft

fa, b Uthoiogy Description

a 34/10-35

b, 34/10-23

2a, b Rock-Eva! Data

a. 34/10-35

b. 34/10-23

3a,. b Oil Gravity

a, 34/10-35

b, 34/10-23

4a, b Gas Composition

a. 34/10-35

b, 34/10-23

5a, b Isotapic Composition of Ga.se$

a, 34/10-35

b. 34/10-23

8a-] Solvent Extraction Data

a-e 34/10-35

f-j 34/10-23

Ta, b Saturated Hydrocarbon Ratios

a. 34/10-35

b. 34/10-23

8a, b Aromatic Hydrocarbon Ratios

a. 34/10-35

b. 34/10-23

Sa-d Carbon isotope Data for C1S* Fractions

a-b 34/10-35

o-ci 34/10-23

1.0a~h Gas Chromatography - Mass Spectrometry

a-d 34/10-35

e-h 34/10-23



GECD-PRAKtÅ GEOLABINOR

Appendix 2: GAS-CHRQrøATQGRAMS

1. Wiioie OH Chromatograms (C, -C7, FID and FPD of C, •• C30+)

I!. Whole EOM Chromatograms (FID and FRO); Oils and Rocks

111 Saturated Fractions Chromatcgrams (FID); Oils and Rocks

IV. Aromatic Fraction Chromatograms (FID and FPD); Oils and Rock

3: GAS CHROMATOGRAPHY» MASS SPECTROM.ETRY,

FRAG MENTOG RAMS



GEOLABJÉNQ&

ThB three DST oils and oil in mud from 34/10-35 are virtually identical and probably

from a highly mature (~1 % Rp) marine source rock with an appreciable iand plant

input. The oil shows in the Mess Fm,, of this well are identical to the oils. The analysed

pi! shows sin he Gook Fm< of this well are similar to the oils, bui hppane distribution is

different and is more like the trace oil shows in the Statfjord Fm. The hopane

distribution of these suggests the possibility of a different source: (possibly lacustrine?

or different' mierobial input). An oil show in the Shetland Gp. marl from 3530 m is

different to the oils and all other oil shows in hopane distribution and is less mature

(~ 0.8 % Ro) based on aromatic maturity, but is probably from a marine source.

.34/10-23

The oil in 34/10-23:and the oil. shows in 34/10-23 are very similar to the oils and Ness

.Fm, oil shows in 34/10-35 in hopane distribution, isotope values and maturity

:{- 1 % Ro}.

he following tentative correlations have been made;

The oil in the Shetland Gp, marl from 3530 m m 34/10-35 is from a source similar to

the Draupne Fm, in 84/10-35 (mid-mature {.- 0.8 % Ro) marine source).

The oils from 34/10-35 and 34/10-23 and the oil shows in the Ness Fm, of 34/10-35

and Tarbert Fm. of 34/10-23 are from a similar source - probably an anoxic, higher

plant-rich, late mature (~ 1 % Ro} marine source (Oraupne/Heather Fms,, Dunlin Gp.?

or mixture?}.

The oil shows in the Cook Fm. of 34/10-35 resemble partly the Ness Frn. oil shows
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and partly the Statfjord rtn. trace oil shows in the same we!!. The latter shows are

possibly from a different marine or possibly lacustrine source than the other oil shows

and is of mid •• late maturity (0.9 - 1 % Ro),

2
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Fluids-from two NOCS wells; 34/10-23 and 34/10-35 were analysed on behalf of

Statoil The objectives of the study were as follows:

Characterisation of hydrocarbons in oils and gases from DSTs, oil in mud and

in oil shows in reservoir rocks in the two wells..

Determine any variations in hydrocarbon composition of gases, oils and oil

shows within each wsO and between the two wells and relating these variations

to maturity and source differences,

OH to •pi! and pi) show correlation

Both screening an follow-up analyses were performed. Samples for analysis were

selected in association with Statoil on a continuous basis, The samples from 34/10-23

were two sandstone core chips and a DST fluid (oil/gas) sample. The samples from

34/10-35 include 23 cuttings samples, 5 side wall cores and 14 core chips (some of

which were for source rock evaluation), three DST fluid samples (gas/oil) and one oH

in mud sample. Some ol rock samples in 34/10-35 were analysed for evaluation of

source rock potential and will be the subject of a separate geochemicai report.

Samples analysed for evaluation of migrated hydrocarbons were as follows:

34/10-23

a. OH Shows in sandstones of the Tarbert Fm. 4034,86 to 4034.91 m and 4097,37

to 4097.42 m
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Fluid sample OST # 1 tested in the interval 4085 - 4095 m "m the Tarbert Fm,

(Le. between the two oil shows)

a. Oil Shows in:

Shetland Gp, Marl from 3530 oi

Ness Fm.: sandstones-x 3 (3931.71 - 3939.36 m)

Cook Fm. sandstones x 4 {3993,79 - 4006.1? m)

Staifjord Fm. sandstones x 5. (4257.47 - 4283,48 rrs)

b. Three Fluid samples DST # 1 , 2 and 3 tested in the intervals;

DST # 3 3920 - 3929 m Ness Fm.

DST # 2 3984 - 3995 m Cook Fm,

DST # 1 4018 - 4025 m Cook Fm,

and one oil in mud sample from the interval 3496 - 3504 m in the Shetland Gp,

All analyses were conducted by Geolab Nor except for oil specific gravities which were

measured at GE'OO's petroleum laboratory. The report is divided into chapters

according to the various analytical methods used.

.4
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Chapter 2

Used to evaluate oil shows •- Uihology Description Tables 1a and lb . Rook-Eva! Data

Tables 2a and b.

Based on Boek-fcval data (Tables 2a and b), the sandstones in the Ness and Cook

Fms. of 34/10-35 and Tarbert Fra of 34/10-23 are not very heavily stained, with S,

values ranging from 0.58 - 1.33 mg HC/g rock in 34/10-35 and ~ 0.35 mg HC/g rock

in 34/10-23. S£ values do not correlate, with S, values, some samples have low 8,

relative, to '%, others have high S-, relative to Ss (production index values vary from

.0,38 to 0,84), possibly indicating different relative amounts of migrated hydrocarbons

to USQ compounds, in comparison, the Statfprd Fm, sandstones in 34/10-35 are only

very jighijy oil-stained, with St values fess than 0.1 mg HC/g rock and S2 from 0.04 to

0.4 rng HC/g rock. The most heavily oi{-$tained sample is the Shetland Gp. marl from

3530 rn with an S1 of 4,54 mg HC/g rock and an S2 of 1.46 mg HC/g rock.



GECO-FRAKLÅ GEOLÅBINOR

Tables 3a and 3b show Oil Gravity Data and quantitative topping data. The results of

this show that the oil from 34/10-23 is a slightly heavier than ih® oils from 34/10-35;

34/10-23

34/10-35

DST

DST

DST

DST

# 1

# 1

#2

# 3

0

0

0

0

.8274

.8082

.8104

.8085

g/cc

g/cc

g/cc

Q/ce

39,

43.

43.

43.

5°

6°

r
5°

6



G ECO • P R A KL A ] G EG L A B

Gas Composition and isotope Composition of Gases

This, is based on C1~ C7 gas composition (Tables 4a-b) and 513C composition of C1 ~

G4 hydrocarbons (Tables 5a~b}.

There are slight differences in the Ĝ  - C7 composition of the gases associated with

the oils in 34/10-23 and 34/10-35, The main difference is the. amount of methane from

8:3 % in the 34/10*23. oil to 75 % in DST 3 of 34/10-35,

A crossplot of the 815C composition of methane versus ethane (Schoel! 1983) shows

(Figure la) that the different samples plot fairly close together and indicate that they

are associated with oils from mature marine source rock. The crossplot «'Figure 1b) of

S13C composition of methane versus % C?+ gases {Schoel! 1983} could indicate that

the gases are associated with condensate. Figure 1c (James 1983) suggests the gas

is oil-associated. Based on these plots, the most ikeiy interpretation is that the gases

are derived from a marine source and are associated with condensates or highly

mature oils.

Eight oii shows in whoie rock samples and five shale source rock samples were

solvent extracted. The solvent extractabie organic material (EOM) of these samples

and the five oil samples (four from 34/10-35 and one frm 34/10*23) were further

fractionated and the hydrocarbons analysed by gas chromatography. The data are

7
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presented in Tables 8a»d and 8M. As! the chromatograms can be found in Appendix

2> WhoJe EOM of all oil shows and source rocks were also analysed by gas

chromatography.

Four whole oils, three torn 34/10-35 and one from 34/10-23 were analysed by gas

•chromaiography. Both FID and FPD (sulphur sensitive detector) chromatograms of the

whole o\\ were produced. In addition, 0, - C7 as well as C, - Cso+ gas •chro.matoprams

were made. Ail these traces can be'found in Appendix 3. Data is. presented in "Tables

.88 and 6],

Exemplary C^« Csc+ whole: oil chromatograms from 34/10-35 and 34/10-23 are shown

in Figures 2a-e. Exemplary saturated and aromatic hydrocarbon gas chrp.matog.rams

are shown in Figures 3a»f and 4a-g respectively.

'3.2:1 Solven! Extraction

Sandstones are fairly lightly stained by migrated oil indicated by EOM ppro values

ranging from 200 - 2400, with extractabie hydrocarbon (EHC) contents from < 100

ppm to 1300 ppm. The oil-stained mar! in the Shetland Gp, at 3530 m is an exception

in that it has significantly higher EOM and EHC contents of 5155 m and 4212 ppm

respectively, TGC-normaiised values are generally typical of oil-stained reservoir rocks

from 100 to almost 800 mg EOM/g TOC in the mar!. EOM content is lowest in the

Staff jord Fm. sandstones, indicating only traces of oil are present.

Saturate/aromatic ratio of oils and oil shows in the DST section are high, > 3,

suggesting fairly high maturity marine source rocks or a non-marine source.

Asphaltene content is low (< 10 % in shows and < 5 % in oils).

8



GEGQ-PRAKLÅ

EOM content of the two analysed sandstones ;s low {< 1000 ppm), indicating only light

oH~sta:ning (< iGOQ pprn). Saturate/aromatic raiio IK high (> 2) in botn. The oil sample

consists predominantly of saturated hydrocarbon content (82 %) and suggests this

high API gravity (~ 39) oil is highly mature. The whole oil GO also indicates it is a light

oil (Figure 2c).

3.2,2. Whot© OH Gas Chromatøgraphy

34/10-35, 34/10-23

There appear to be only very slight differences in the C4 - C? composition of the DST

oils from the two wells. The C, ~ C3S whole oil GCs do, however, show that here is a

difference between DST 3 (Figure 2a) and DSTs 1 and 2 (Figure 2b) from 34/10-35.

DST 3 has slightly more 0^+ n-alkanes and slightly more isoprsnolds relative to n»

alkanes (possibly signifying lower maturity). DST 3 also has iess methane than the

other two DST oils from this well The 34/10-23 oil appears io have significantly less

C2o+ (Figure 2c) than the 34/10-35 oils. Sulphur aromatics are not abundant in any of

the oils based on the FPD ehrornatograms of the oils.

3.2.3 Saturated Hydrocarbon Gas; Chrp.matograp.liy

34/10-35

The four oil samples (3 DSTs and one oil in mud) have very similar hydrocarbon gas

chromatograms with a smooth n-aikane envelope from nC,0 - nC35 with a maximum:

at - nC!0 (Figure 3a). There is no obvious odd or even n-alkane preference.

Isoprenoid/n^alkane ratios (e.g. pr!stane/nC,7 - 0.5) suggest a mature source for the
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oils. Pristane/pnytanc ratio at about 2 suggests a source rock with a significant land

The oil shows in the Ness and::Oook Fm, sandstones have similar n-aikane envelopes

from nGS0 to nC35 as the oils» The low nC10 - nCZ0 alkane content is due to losses

incurred during sampling and work-up procedures» The more pronounced unresolved

envelope (or "hump") is also due to sampling/work-up. A very slight odd rvalkane

preference can be seen in some of the oil shows (Figure 3b)s suggesting a. significant

land plant input.

Other oil shows in the Shetland Gp, marl at 3530 m and in the analysed Siatfjord

sandstone section (4250 - 4300 m) have slightly different saturated hydrocarbon

distributions to the Ness/Cook Fm, oil shows» The marl has an n-aikane envelope from

nC1s to- nC39{+} with a maximum at about nO^ (Figure 3c).. The tow nC10 - nCao content

is partly due to sampling/work-up, but is also probably dim to migration processes

(residual oil show in migration pathway?). There; are slight differences in detail

between the mart and Ness/Cook Fm. oil shows, particularly the lower pristane/

phytane ratio of the marl (possibly partly dus to migration processes rather than just

environment/source) and slight even n-aikane preference (nC££ - nCas}, suggesting a

more arroxie source than the Ness/Cook Fm. oil shows (or less mature?}. The Statfjord

Fm, sandstones have similar saturate fractions to the Ness/Cook Fm, sandstones

except for the more prominent unresolved envelope between nC£0 and nC30 in the

Statfjord. samples (Figure 3d). This could be due to the presence of an earlier charge

which has been biodearaded.

1S

I he n-aikane range and distribution of the oil and two oil shows are fairly similar, i.e,

smooth n-alkane envelope from nC13 - nC38 (nC<0 - nC5g in oil) with a maximum at nC1g

In the shows and nC17 in the oil. The hydrocarbons in the shows and oil have a

pristane/phytane ratio of about 2 and slight odd n-alkane preference at nC2, and nCw

of (Figures 3e and 3f), The source ot the oil and oil shows probably had a iarge land

10
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input and/or mildly anoxie depositions! environment. Low isopreriosoVn-alkane ratios

both oil and oil shows indicate they probably come from mature source rocks.

3.2.4 Aromatic Hydrocarbon Gas ChromafograpJiy

34/10-35

The oils have very similar aromatic hydrocarbon distributions (Figure 4a). The high

values for aromatic maturity parameters such as MNR, DMNR and MPI i and 2 are

typical of highly mature source rocks. The catenated vit finite reflectance based on the

MPI 1 is 1,1 % Ro. This may be slightly too high {based on general in-house

observations), but certainly suggests a source maturity near the base of the oil window

(~ 0.3 - 1 % Ro). The high blpheny! {biphenyl and rosthyibsphenyis) content is also

indicative ot a highly mature source, but one with an appreciable land plant input

(biphenyis are generally most abundant in coais). Sulphur aroroaiies seen In the FRO

chromalogrsms of the aromatic fraction of these oils also indicate s highly mature

source rock. This is based on the virtual absence of i-methyl dibenzothiophenss and

dominance of early elming C2-diben2othlophene$ (Figure 4b).

The Ness/Cook Fm. oil shows are. very similar to the oils, except for a reduced amount

of aikyl naphthalenes, due to sampling and work-up (figure 4c), and have similar

calculated vitrlnite reflectances of - 1.1 % Ro based on the MPI 1,

Oii shows in the Statfjord Fro, and in the Shetland Go. marl are slightly different to the

Ness/CooK Fm. shows, having even less alky I naphthalenes (because they are only

residual oil shows (migration pathway?). The aromatics of the mar! consist

predominantly of a high molecular weight unresolved envelope. Maturity of the mad

and Statfjord Fm. oil shows is slightly less than the Ness/Cook Fm. shows and oils,

being about 0.6 % for the marl and 1 % Ro for the Statfjord Fm. (from MPI i) . Sulphur

aromatics are apparently absent from the marl and S-atfjord Fm. shows.
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Very similar aromatic hydrocarbon distribution in oil and oil shows (Figures 4! and g).

Calculated vitrinite.reflectance, based on MPl 1 is - 1.1 % Ro for the two oil shows

(ssm.il.ar to Ness Fm. shows in 34/10-35} and for the oil. Sulphur aromatics are virtually

absent from the oil shows and oil, the.distnbutlon seen in oil is very similar to that of

the 35/10-23 oils and Indicates a highly mature source (virtually no i~melhyl~

dibenzofhiophene relative to 4- and 3+2-isomers),
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•EOM and bOM fractions (EOM, saturated hydrocarbons, aromatic hydrocarbons, NSO

compound traction and the asphaitene fraction) from four oils from: 34/10-3.5 and one

oil and two oil shows from 34/10-23 were analysed for stabte carbon isotope

composition, The data fs fisted in Tables 9a-b and 9c-d and plotted in Figures Sa and

5b. Figure 5a shows a crassoiot of the §'3C isotope values of saturated versus

aromatic hydrocarbons, and Figure 5b shows the Gajimov plots of the 653C isotope

values of the various fractions from the extracted material of the samples.

3.4/10-35- and 34/10-23

Isotopic composition of the oils from 34/10-35 and oil 34/10-23 duster in a tight group

as can be seen from Figure 5a. The oil shows from 34/10-2$ also cluster close to

these oils. The 34/10-35 oils and the 34/10-23: oil shows plot we?! within ths terrestrial

field of the Soler (1984}-denved cross-plot (Figure 5a) and suggest a significant, land

plant input to the source of these samples. The 34/10*23 oî  plots closest to the 34/10-

35 oil in mud sample taken during drilling of the Shetland Gp. section,
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in 34/10-35, three DST oils from the Ness and Cook rms., one oil from the mud from

the Shetland Gp. and oil shows from the Shetland Gp. (1), Ness Fm. (2), Cook Fm,

(2) and Statfiord Fm. (3) were analysed. In 34/iO-23; one DST oil and two oN shows

from the Tarbsrt Frn. were analysed. The data are presented in Tables IDa-d and 1 De-

ri and the fragmentograms in Appendix 3. Exemplary fragmenfograms mentioned In

the text are shown in Figures 6a-s.

The oils have very similar M/Z 177 fragmentograms in which C274- sieranes and

iriterpanes are very minor components and lower molecular weight compounds

predominate (Figure 6a). C27 - Ca3 diasteranes and Cz$ o;p' hopanes and C2&

neohopane are the dominant C£7* compounds.

The Ness and Cook Fm. oil shows have similar M/Z 17? fragmentograms to the oils

(Figure 8b). The Shetland Gp, mar! from 3530 m and two of the Statfiord Fm. oil

shows have more Cs7+ compounds than the oils, particularly the OZ7 diasteranes and

C29 hopanes (e.g. Figures 8c and d). The distribution of compounds seen in the M/Z

177 fragmentograms of ail the oils and oil shows is typical of mature marine (and

some lacustrine) source rocks (with Cr.> > C£3 diasteranes and cfcasterane: hopane of

a i : i} . The higher content of Oirr steranes and hopanes in the Shetland Gp. marl and

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 Fms.

The M/Z 191 fragmentograms show there are clear differences between the oils and

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

Shetland Gp. Marl oil show The oils and Ness Fm. oil shows (Figures 8e and 6f) are

characterised by a low content of C274 hopanes m which the a{3 hopanes are relatively

14
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minor components. The dominant hqpanes are the C27 neohop.ane (peak A), the C30

o$ hopane {peak E) and the C30 diahopane (peak X),. Trioyøic terpanes from C£; to

Cas are also prominent. In contrast, the Cook Fm. shows (Figures 8g) have more of

the o$ hopane series, although the C2? neoliopane (peak A) is still prominent. The C2,

~ G2g iricyciie terpanes, and Cas - C3C trioyelie terpanes are also more abundant and the

ratio of Cn to C30 «p: hopane (peaks C/E) is much higher than in the oils. This is also

the case for the Statfjord Fm. oil shows (Figure 8h), where, in addition, T jT s is much

higher and the Cso diahopane to C3C a$ hopane 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. oil shows and oils. There is also the possibility of a different source for the

Statfjord and Cook Fm. shows compared to the Ness Fm. shows. This is in contrast

to the Cook Fm. DST oife which are virtually identical to the Ness Fm. oils and oil in

mud sample from the Shetland. Gp.The reason lor the differences between the Cook

Fm. oils and Cook Fm, oil shows indicates that there are vertical heterogeneities in the

reservoired hydrocarbons in the Cook Fm..

The oil show in the marl from the Shetland Gp, is different to the olis and other oil

shows in that, while ap hopanes are as abundant as in the Statfjord Fm. oil shows,

(Figure Si), f he Tm/Ts is lower and C30 diahøpane/O3o a|5 hopane (X/E) ratio is higher,

which is more like the oils. It Is: possible thai the marl oil show is soorced by a less

mature equivalent of the source of the oils and Ness Fm. oil shows.

(Note the marl oil show has a very similar M/Z 1S1 fragmentogram to the Upper

Jurassic shales (Figure 6j), while the oils and other oil shows are similar to the Cook

Fm. shale (Figure 6k) - •detailed source rock/oH correlation in 34/10-35 will be the

subject of a separate report.)

Oils and oii shows are probably ail derived irorn marine anoxic source rocks based on

the distribution of Cs, - C35 c$ hopanes (e.g. C3S > Cu where visible!). The high C2g/C30

a& hopane ratio (peaks C/E) and very abundant tricyciic terpanes in the Cook Fm. and

particularly in the Statfjord Fm. shows suggests a different source (marine aiso - or

possibly lacustrine? Note low C30 sterane contents - see below).

15
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The sterane composition (M/Z 217 Iragmentograms) of the oils and Ness/Cook Fm.

oil shows is typical of highly mature clastic manne source rocks ~ Le. dominated by C?(1

- C22 short side-chain steranss and C£7 - C^ diasteranes (Figures 8 {}. in contrast, the

Staff lord Fm. and Shetland Gp. marl oil shows have less O20 - C£2 compounds and

more of ilia regular steranes (Le. aj"3!3 and aaa steranes •• Figure 6m). However, like

the oils and Ness/Cook Fm. oii shows, they have similar relative amounts of

C27:C28:C2g compounds (typical of marine, and some lacustrine source rocks). The

observed differences in sferane distribution of the oils and Ness/Cook Fm, oil shows

on the one hand and the Statfjord Fm./Shetland Gp. marl shows on the other are

probably partly due to the lower maturity ot the latter. Note that, although probably

irorn the least mature source, \f\e Statfjord Fm. shales appear to have iess or very low

contents of C30 steranes compared to the oils (possibly indicating a non-marine

influence source tor the Staffjord Fm. on shows).

The oii sample and the two oil shows have similar M/Z 177 fragmentograms (Figures

6n and So). C?J - C?9 diasteranes are the dominant components, but much less

abundant compared to the < CS7 hydrocarbons.

The M/Z 191 fragmentograms also show great similarity between the oî  and the oil

shows. The oil and oil shows have a lower content of the C31 •• C3S ocB hopanes than

tricyelic te'panes (Rgures op and 6q), The tow Tm/Ts and high C30 diahopane/aB

hopane ratio suggest the oii ss from a highly mature source.

The C27 - C£s sterane distribution of the oils and oil shows seen in the M/Z 2177

fragmentograms is fairly similar (one oi! show has siightiy more of the C27 diasteranes}.

The main differences between oil and oil shows is the tower amount of C£1 - C22 short-

side chain steranes in the oil (Figure 6n compared to the oi! shows (Figure 8s).

16
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Chapter 4

The four oils (3 DSTs and oil in mud) of the 34/10-35 well are very similar in

composition. The three DST oils are very light (API gravity ~ 43°) and the data on the

associate gases suggest they are mature. The GC and GC-MS data suggest the oils

are from a highly mature marine source rock with a significant land plant input.

Estimated source maturity is about 1 % Ro (1.1 % Ro based on MPi 1 index). The

high land plant input is based on the slight odd n-alkane preference (in some oil shows

only), abundant biphenyis and pristane/phytane ratio of - 2. A marine source is

indicated by the relative sterane to hopane abundance in the M/Z 177 fragmentogram

and from the sterane distribution in the M/Z 217 tragmentogram. The Upper Jurassic

in this well has a quite different biomarker composition and is unlikely to be the source

of the oils. In fact, ihe biomarker distribution of the Cook Fm. shales is more like the

oils..

The Mess Fm, CM! shows in 34/10-35 and to a lesser extent the Cook Fm, shows, are

similar in composition to the oils. The shows in Statfjord Fm. and to some extent the

Cook Fm, have slightly different biomarker compositions, but the GC data is similar

to the other oil shows. The hopane distribution in the Statfjord Fm. (and to a lesser

extent in the Cook Fm.) is noticeably different to ihe oils and Ness Fm, shows in that

the c$ hopane distribution is slightly different, e.g. higher C2S/C3C a$ hopane ratio,

(peaks C/E) and there is noticeably more Czo -Oso tricyclic tsrpanes than in the oils.

This could be due to a different source for the trace oil shows in the Statfjord Fm.

(similarly for the Cook Fm. shows). The maturity of these appears to be less than the

oils - probably in range 0.8 % Ro •• 1 % Ro (1 % Ro according to MPi 1 index), in

contrast to these, the oil show in the Shetland Gp, Marl at 3530 m is probably from

a marine source with a lower land plant input and more anoxic source, but less mature

(MPi 1 suggests - 0.8 % Ro} than the oils.

The 34/10-23 Tarbert Fm. oil and the two Tarbert Fm. oil shows are very similar to the

17
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oils in 34/10-35, i.e. from a highly mature source with a large land plant input. They

are isotopicaily also very similar to the 34/10-35 oils. A preliminary grouping of the oils

and oil shows: is as foHows:

Å 34/10-35 Oils and oil in mud

34/10-35 Ness Fm, Oil Shows (part of Cook Fm, shows)

34/10-23 Tarbert Fm; OH Shows

34/10-23 Tarbert Fm. OH

B 34/10-35 Shetland Gp. Oil Show

O 34/10-35 Trace Oil Shows m Statfjord Fm.

(plus part Oil Shows in the Cook Fm.)

Summary of some of the main differentiating parameters for these three groups as

follows:

BphFf OMNR* MP11* •« % Rca Q/E* C/EB B/Ab SatS13O

A

6

C

0.4-0

<0,2

<0.1

.7 >3

-1.3

?

1.1-1

-0.7

0.8-1

,2

-1

.1

-B

i /i

%

%

»

).S* -0.4" 0.2-Q.4 - 2 9

1.1.5* -0.3 -0,2 - 3 1

},6 -0.9 >Q,6 ?

*• from aromatics table
b from hopans - QC-MS table

* excludes oils
x excludes oil in mud sample

Q/E s= C25 t.rfeyci}c/C3p hopane ratio

C/E ™ C2s/C50 aP hopane ratio

B/Å == TJTS or C27 !risnorhopane/C2? trisnomeohopane ratio
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U isotope ratios, Gaiimov plot
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Figure 8g,
Cook Fm. Sandstone
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Figure 6k,
Cook Fm. Shale
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Al! analyses and interpretation in this report have been performed by Geolaø Nor,

unless specifically stated otherwise. The interpretation is based on the analytical

results in this report, information supplied and quoted by the client, and genera! public

knowledge of the area in which the well is located The interpretation is right to • the

best of Geolab Nor's knowledge, but as Geoiab Nor does not have access to either

all geological nor geoohemical information of the area of the well, Geoiab 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 GG-MS Maturity Parameters

Applicable only for marine type !i kerogen with low terrestrial input. For definition of
J1, J2, D, F, C, £, q, t, r and s, see GC-MS definitions.

Vitrinite % %
% Ro J1/(J1fJ2) (D+R/(C+E) q/fq+t)
0.5 45 25 20 0.37
0.6 80 15
0-6-0.7 SO
0.7-0.9 0.60

Comparison of Aromatic Hydrocarbon Maturity Parameters

% Ro MNR 4/1 -M.DBT

,6 2.0
.7 1,0
.8 10.0
.3 2.0



CPI, pre-psak

G E O L A B I M O R

Pristane/phvtane Source rock interpretation

<1 Marine, hypersaline, saHne iacustrine
1 ~ 3 Marine or lacustrine with

variable land-plant input
>3 Predominant land-plant input or non-marine

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

or freshwater/lacustrine
>2 Mainly terrsstfial source rock

source Roolc Deposftforia! Environment and Maturities' based on Stable earbor

Most of the interpretation of stable carbon isotope data are based on cross-plotting
and a visual examination of the plotted data. The interpretation Omits are shown in the
figures, when used.
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List of a
(sorted •alphabetically)

ang ^ angular
bar ~ Baryte (mud additive)
bit
bl
blk
br
bm
Ca
calc
carb
oem
Chert
ciik
cly
cngl
Coal
Coal~ad
Congl
Cont
crs
dd
doi
drk
dsk
evao
f
fe
fib
fiS
fos
glauc
9"
QY
hd
ign
Kaolin
kin

iam
n
m
Marl
mic
Mfca-ad

~ bituminous
a= blue/biueish
- black
« brittle
~ brown/brownish
~ Carbonate (iimestone/chalk/dolomite./sid.ørite)
ss calcareous
~ carbonaceous
™ cement used as additive (under "cont") or to describe cs
- Chert
ss Chalk/chalky
~ clayey/shaly
~ conglomeratic
- Coal
s= Coal-!ike additive (e.g, chromlignosulfonate)
~ Congiomerat
~ Contamination(s)
i» coarse grained
~ dried drilling mud
~ Dolomite/dolomitic
~- dark (colour)
« dusk/dusky (colour)
~ Salt/Gypsum/Haiite (natura! "Other" or as additive "Gont"
™ fine grained
~ ferruginous
™ fibres (mud additive/contamination)
~ fissite
~ fossiliferous
= giauconite/glauconitic
= green/greenish
- grey/greyish
= hard
- Igneous (material derived from igneous source)
~ Kaolin(ite)
~ kaolinitic
~ loose
™ laminated/laminae
~ light (colour)
= medium (colour or grain size)
- Marl (calcareous claystone/mudstone)
™ micaceous
™ Mica used as mud additive
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mrl
No Mai
ns
ol
ool
or
Other
pi
Pi
prp
pu
pyr
red
rnd
s
sft
S/Sst
Sh/Clst
sid
sil
sit
Sltst
st
tar-ad
trbfas
Tuff
tuff
v col
w
wx

y

~ mariy
ss No material left over after washing
* nutshells (mud additive)
~ olive
» Ooliie/ooiltic
*= orange
ss. Other iithology/minerai; specified after this word
SB' pink/pinkish
™ palø (colour)
~ paint/rusi/piaslic contaminations/aciditive.s
~ purple
~: Pynfe/pyritic
SE. red/reddish
^ round/rounded
~ sandy
•= soft
=: Sand and/or sandstone
~ Shale and/or Gladstone
~ Siderite/siderltic
= syiceous/cnerty
~ si Ity
~ siltstone
•ss stained (with natural oil or oil-like additive)
= Tar-like additive (e.g. "Black Magic")
~ turbodrilled fragments
« Tuff
« iuffacequs
~ various colours
s white
™ waxy
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List of abbreviations used for
(sorted alphabetically)

parameters, ratios and analytical methods

DPI

EOM
FID
FRD
GC

Carbon Preference Index,
0,5 x C25+C27+C29+C31+C33 + C25+C27+C29+C31+C;

HC.
Hi
HPLC
MD8T(4/1)
MNR
K4P
MPI1

MPLC
NSO
Qi
P
PI
PR
Ro (%)
Bdck-Evaf
S.1
S2
S3
SCI
TCD

C24+C26+C28+C30+C32 C26+C28+C30+C32+C34
Extractable Organic Matter
Rame ionisation Detector
Flame Photometric Detector
Gas Chromatograph
Qas Cnromatograph - Mass Spectrometer

Tmax
TOG

Geoflna Hydrocarbon UQtBr (combined thermal
extraction - pyroiysis gas chromatograph)
Hydrocarbons
Hydrogen Uvdex (100 x S2T0C}
High Pressure Liquid Chromatograph
Ratio of 4-/1-methyi dibenzothiophene
Ratio of 2-/1~maihyi naphthalene
Methyl phenanthrene
Methyl phenanthrene Index,
1.5x(3MP+2MP) / P+9MP+1MP
Medium Pressure Liquid Chromatograph
Nitrogen-, Sulphur- and Oxygen-compounds
Oxygen Index (100 x S3/TOC)
Phenanthrene
Production Index (S1/(SUS2))
Petroleum Potential (S1+S2)
Measured Vitrinite Reflectance In Percent
Oil show and source rock evaluation instrument
Amount of Free Hydrocarbons, Rock-Evai
Amount of Kerogen pyroiysate, Rock-Eva!
Amount of Oxidised Organic Material
Spore Colour index (maturity indicator)
Thermal Conductivity Detector
Thermal Alteration Index (maturity indicator)
Temperature of maximum pyroiysate yield. Rock-Eva!
Total Oraanic Carbon
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The gas was analysed on a Varian 3400 mods! oas chromatograph. A 50 m Plot fused

silica column with 0,32 mm internal diameter and 5 jxm A^OyKCI film thickness

[Chrompaek Inc.) were used; nitrogen is used as carrier gas. The temperature

program in the column oven is as follows; an initial temperature of 50°C, a heating

rate of 8'C/min up to 200°C held for 10 mins.

The analysis is performed using a 0.5 ml loop injector and fiame iomzation detector.

Correlation was achieved by use of external standards. Two cm3 of gas are removed

from each sample for chromatographic analysis of the CT to C? range of



GECO-PBAKLA

This analysis is performed using a LEGO CS244 Carbon Analyser»

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

and approximately 200 nig (50 mg for coals) are accurately weighed into LEGO

crucibles. The samples are then treated three limes with 10 % hydrochloric acid to

remove oxidized (carbonate) carbon, and washed four times with distilled water. The

samples are dried on a hotplate at 80 - 70©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. Oxidized (carbonate) carbon is calculated by weight

difference.

Total organic carbon can also be analysed on the Rock-Eval !! Pyrofyser during the

normal run of the instrument

This analysis is performed by using a Rock-Evas li Pyroiyser. Approximately 100 mg

crushed whole rock is analysed. The sample is first heated at 300oC for thee min in

an atmosphere of helium to release ins free hydrocarbons present (81 peak) and then

pyroiysed by increasing the temperature from 300&C to 60OC (temp, gradient

25«>C/min} (S2 peak). Both the S1 and S2 yields are measured using a flame

ionization detector (FID). In the temperature interval between 3Q0»C and 390oC, the

released gases are spirt and a proportion passed through a carbon dioxide trap, which

is connected to a thermal conductivity detector (TCD), The value obtained from the

TCD corresponds to the amount of oxygen contained in the kerogen of the sample and

is reported as the S3 peak.

The RQGK-6VAL II Pyroiyser also analyses the TOG of each sample during the

normal run of the instrument,
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The samples are extracted using a Tecator Soxtec HT-System, Carefully weighed

samples are taken in a pre-extracted thimble. Some activated copper is added to the

extraction cup and dichloromethane/methanQl (93/7) is used as an extraction solvent

The samples are ooHed for 1 hour and then rinsed for 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, 3QoC), The

amount of EQM is gravimstnosHy estabiishsd.

Removal of Asplialtenes

The EOM Is dissolved in tetrahydrofuran in a fiask and n~penfane is added to

precipitate the asphaiten8s..The solution is then stored in the dark and at ambient

temperature for at least 8 hours. The solution is then filtered (Baker iQ~spe system)

and the precipitated asphaitenes returned to the original flask by dissolution in

dichfororneihane. The solvent is removed by rotary evaporation at 200 mB and 30«C.
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Chromatographic separation is performed using an MPLC system developed by the

company. The EQM (minus asphaitenes) is injected Into the MPLC and separated

using hexane as an eluem. The saturated and aromatic hydrocarbon fractions are

collected and the solvent removed using a rotary evaporator at 30oC. 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 NSG fraction which is retained on the

column, is obtained by weight difference.

Gas Chromatographic analyses

Saturated hydrocarbon fractions:

The instrument used for this analysis is a: PERKIN ELMER 8320 Gas Chromalograph

equipped with an FrQ detector and an OV1 .column. The carrier gas is helium and the

temperature program runs from S0»G to 300«>C at a rate of 4oC,/nnin< Rna! hold time

is 20 rnins. The saturated hydrocarbon f radion is dikited by 1:30 and a 1 microlitre

aliquot of this is injected Into the instrument.

Aromatic hydrocarbon fractions:

The instrument used is a Varian 34:00 Gas Gnromatograph with a 25 m SE 54

eapiHary column, split injector må 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 4Q»O

to 28G»C at a rats of 4°C/mjn. Final hold time Is 10 mins. The aromatic hydrocarbon

fraction is diiuted by 1:30 and a 1 microlre aliquot of this is Injected into the

instrument.

4
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Whole Qil/Whq.te Extract

Whole oil chromatograms are determined on a Perkin Elmer Sigma 2000 gas

crirornatograph fitted with a split injector, 25 m $£54 capillary column and effluent

splitter connected to FID and FPD detectors allowing simultaneous determination of

hydrocarbons and sulphur compounds. Approximately 0.1 mieroiitres of whole oil are

injected and the temperature program on the cnromaiograph runs trom -10*0 to

SGQoC at 4oC/mln.
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Combined Gas Chromatography - Mass Spectrometry {GC-MS}

The GG-MS analyses: are performed on a VG TS250 system interfaced tq a Hewlett

Packard 5890 gas cbfomatograpti. The BO is fitted with a fused silica $£54 .capillary

column (40 m x 0,22 mm Id.) directly' into the ion source. Helium (12 psi) is used as

carrier gas and the injections are performed in spfitless mode. The GO oven is

programmed from 45«G to 150©C. at 35©G/mrn, at which point the programme rate is

2»G/min up to ,31.0oC where the column is held isothermalty for 15 min,. For the

.aromatic hydrocarbons, the QQ oven is programmed from 50eC to 310oC at SoC/mm.

and held isothermaiSy at 310«<C for 15 min. The mass spectrometer is operated in

eiectron Impact (Ei) mode at 70 eV .electron energy, a trap current of 500 UÅ and a

source temperature of 220«C< The instrument resolution used is 2500 (10 %.value).

The data system used is a V.Q POP 11/73 for acquiring data, and a Vax station. 31 GO

tor peak processing the data. The samples are analysed in multiple ion detection

mode (MID) at a scan cycle time of approximately 1.1 sec.

Calculation of peak ratios is periormed from peak heights in the appropriate mass

fragmentograms.

Saturated' Fractions

The most commonly used fragment ions for detection of ierpanes are M/2 163: for

detection of 25,23,30 trlsnormoretane o.r:25.,-2S.3Q trisnorhopane, M/21 ?7 for detection

of demethyiated hopanes or moretanes, M/Z 191 for detection of tncyoli'c, tetracyolic-

and pentacydie terpanes and M/Z 205 for methylated hopanes or rnoretanes. The

molecular ions UfZ 370 and 384 are also recorded for identification of Ci? and 0SB

triterpanes respectively.

6
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Sferanes

The most commonly used fragment ions lor detection of steranes are M/Z 149 to

distinguish between 5a and 5j3 steranes, M/Z 188 and 259 for detection of rearranged

steranes, M/Z 21? for detection of rearranged and normal steranes and M/Z 218 for

detection of 14p(H} 17p(H) steranes.

The M/Z 231 fragment ion is used to detect possible aromatic contamination af the

saturated fraction, ft is also used for detection of methyl steranes.

7
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The M/Z 106 fragment ion is often used to detect the aikyi-substituted benzenes, St ;s

especially useful for the detection of di-substituted benzenes. M/Z 134 can aiso be

used for the detection of C4-aikyibenzenest but benzothiophene will also give a signal

with "this fragment ion.

Methyl naphthalenes are normally detected by the M/Z 142 fragment ion, while C?-

naphthaienes are detected by M/Z 156 and Cs~naphthalenes: by M:/Z 170,

Benzøihiophene can be detected, as mentioned above, by M/Z 134. The M/Z 184

fragment ion is used to detect the dibenzothiophenes. The M/Z 198 and M/Z 212

fragment ions are used for methys-oubstifuted dibenzothiophenes and dimethyl-

substituted dibenzothiophenes respectively.

Phenanthrerses

Phenarsthrane is detected using the M/2 178 fragment ion. Anthracene will, if present,

also give a signal in the M/Z 178 fragment ion. Msthyl-substituted phenanthrenes give

signals m the M/Z 192 fragment ion, while the M/2 206 fragment ion shows the

dimethyl-substituted phenanthrenes and the M/Z 220 fragment ion shows the C3

substituted phenanthrenes.

8
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Mooparqmatic steranes are detected, using the KVZ 253 fragment ton, while the

tnsrømatic steranes are detected using the: MfZ 231 fragment ion.
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{M/2 163,. 177, 191, 205, 370, 384, 398, 412 and 426)

Peak identification; (a and p refer to hydrogen atoms at C-17 and C~21 respectively

unless indicated otherwise)

A. 1 Sa f risnomeohopane (TJ (

B. 17a trisncrhopane (Tm) C

Z. Bisnorhopane C

C. ap norhopane 'Oi9Hso (

D. pa norhopane C29H£0 (

E. ap hopane C30H52 (

I)

U, F

IV)

r

F. pa hopane

G. 22$ « ^ hornohopane

H. 22R ap hcmohopane

i. pa homohopane

J. 22S ap bishomohopane

22R txp bishomohopane

K. 22S ap trishomohopane

22R ap tr ishomohopane

L. 22S ap tetraklshomohopane

22E ap tetrakishomohopane

M. 22S ap pentakishomohopane

22E ap psntakishomohopana

P. Tricyciic terpans

Q, Tricyciic terpane

R. Tricyciic terpane (17R, 17S)

S. Tetracyciic terpane

T, Trlcyclic terpane (17R 17S)

N. Tricyciic terpane

O, Tricyclic terpane C

Y, 25,28,30-tr!snorhopane/more-tan :e C

X. aS drahooane C

S2 ( I I

C32HS6

C33H5S

v 55" '552

'"''46

'V;

(ill

R^i-e

R

Rd~<

(V (.f

( VI)

( V, i

(V,

( V F

( Vil)

(V) il)

^rl^-rn^f;]

1:0
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Mass Fragmentograms representing Stetanes

(M/Z 149, 189, 217, 218, 259, 372, 386, 400 and 414}

Peak identifications; a and § refer to hydrogen atoms at C-5, C-14 and C-17 in regular

steranes and at C-1.3 and C-1? in diasteranes}.

a. 20S $a diacholestane Ca7H t t .{ I, R-H)

b. 20R jkt diacholestane CS7H48 ( I, R=H)

c. 20S a p diacholestane CS7H4S { l i , FWH)

d. 20R ap diacholestane C£7H48 { i i , F^H)

e. 20S Set 24-methyi*diachoiestane CssH50 ( I, R^CH3}

f. 20R pa 24~methyi-diachotestane C^H^ ( L R«CH3}.

g. 20S ap 24-methyhdiacholestane CasHS0 ( f!( R=CHa)

+ 20S a a a choiestane C27H4S (HL R-H)

h. 20S |3a 24-eihyi~diachofestane C æ H s z (. i l , R-CSHS)

+ 20 R al33 ohoiestane €.i7H^ ( I V , R«H)

i. 20S ap[5 cbotestane C 2 7 H^ ( IV, R«H)-

+ 20R ap 24-methyi-diacholestane C2gH5c ( I], FWCH3)

). • 20R a a a choiestane C ^ H ^ (HJ, R^H)

k. 20R Ba 24-ethyl-diacho!estane C£SHS2 { I; R=€j>Hs)

L 2QR a 3 24-ethyl-d iacholesfane C £ ^ i 5 2 ( \l, R-G2HS}

m. 2QS « a a 24-methy!-cholestane C2gH60 (Hi, R^CH3 )

n. 20R aBB 24-methyl-cholestane G£SH5G ( IV, R==CH3)

+ 20R a$ 24-ethyi-diacholestane C2^z ( \\, R~C2H5)

o. 20S api5 24-rnethyi-choiestane C2^i50 ( IV, R«CH3)

p. 20R a a a 24-methy!-choiestane Cs gH5 0 ({i i , R«CH3 )

q. 20S a a a 24-ethyj-choiestane O->SH52 { : i l l , -R=CEHs)

r, 20R app 24-ethyi-choiestane C&H& ( IV, R«CgH5)

s. 20S ccj3£ 24-ethyJ-cholestane G2,,HS2 ( .IV, R « C £ R )

t. 20R a a a 24--ethy[-cho!es!an@ C25H52 (Hlr R™G?HS)

u, Sec sterans G2 1H% ( V i : R-CSHS)

v, Sas terane O^i,s {V I , ;R-G3H7)

12
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Carbon isotope analysis is performed on a dual Inlet VG SIRA 10 instrument. The

combustion of the samples is performed by a.Carlo Erba EÅ 1108 element analyser

directly connected to the inlet system of the mass spectrometer.

The combustion temperature is I0200G and trie carrier gas used was Helium. After

the combustion \%Q and GO2 are trapped in individual cool traps. The COS gas is then

heated up before admission into the mass spectrometer. The whole operation Is

controlled by an IBM PCSO computer system.

The isotope ratios are given as S-vaiues in %# versus the PDB-standard:

S;3C ~ (R sample. - R standard/R standard) x 100.0

The PD8-standard (a marine chalk of the Pee Dee-formation, USA) was created by

Craig 19S7, Ail results of "C/^C-anafysis of organic matter today are calcuiated (Craig

correction) against this international standard.

The precision of the combustion system and the mass spectrometer is controlled by

determination of an internationa! calibrated standard, NBS22 oil and a house standard

carbon. Replicate analyses are also performed on samples.
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Table la; Lithology description for well NOGS 34/10-35

Depth unit of measure; m

Depth Type Grp Prm Age

Xnt Cvd :rOC% % Lithology description

Trb Sample

'5Q0.0Q She t U, Cretaceous

90 Sh/Clst? ra gy:, calc
5 S/Sst i gy w to It gy, sit, f
5 Cent ; prp

tr Marl : It or gy

0038

0038-1L
003S-2L
0038-3L
0038-4L

J 6 0 0 . 0 0 Shet U. Cretaceous

9 5 Sh/Clst: jii gy, cal
5 Sh/Clst; pl 'brn

tc Cont ; prp

00 39

00 39-1L
0039-3L
0Q39-2L

2700,00 Shet LK Cretaceous

60 Sh/Clst; in gy
25 S i t s t : I t gy to si gy

5 Cont : prp
5 Sh/Clsts pi birn
5 S/Sst ; gy w to It gy» f, ers, I

0040

0040-1L
0040-4L
00 40-2L
0040-31

: 8.00. 00 Shet U, Cretaceous

7 0 Sh/Clst; ja gy
25 Sitst : It gy to :•• gy
5 C&

tr Cont : pep
te Sh/Clst: pl brn

It or gy

CO 41

004I-1L
0041-4L
•J i; <* i - D i.i

U v' H .L "" '- -w
ft r\ f -. "I -f

2SG0.00 U, Cretaceous

7 0 Sh/Clst; ̂  gy
20 Sltst : It gy to m gy
,. 5 Cont ; pT.p
5 C& '. It" or gy

tr Sh/Clst i pl b m '

004 2

0042-11,
0042-4L
004 2-2L
0Q42-SL
Q042-3L
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Table la; Llthology description for vell NOC.S 34/10-35

Depth unit of measure: æ

Depth Type Grp Frrc Age

int Cvd 1?OC% % Lithology description

Sampie

3000.00 Shei u. Cretaceous

80 Sh/Clstc at gy, sit
10 Cont ; prp
10 SItst .' It 9y to m gy
tr Sh/Clst; pi btn
tr Ca t v to It or gy, fos

0043

0043-lL
0043-2L

Q043-3L
00 4 3-&L

3100.00 Shet U< Cr&taceous

75 Sh/Clst; It gy to si cyf eslc, sit
Is Cont r prpr fib
5 SXtst ; It gy
5 Ca : w to it or gy, fos

0044

0044-1L
0044-2L
0 04 4-3L
0044-4L

320 0. 00 Shet f, Ccetaceous

80 Sh/Clst: It gy to a gy.. calc, sit
10 Cont t prp, fib
5 SItst : It gy
5 sh/CIst; ro brn to pi ben

tr Ca : w to It or gy( fos

0Q45

00 4 5-IL
0045-2L
0045-3L
0045-5L
004S-4I,

3300,00 u, Cretaceous

50 Sh/CIst; It gy to sa gyf calc, sit
30 Ca ; w to" It or gy,. arl
20 Cont : P^p; fib
tr SItst : it'gy
tr Sh/Clst: K. brn to pi brn

0 046

0046-1L
0046-4L
0046-2L
0046-3L
0046-5L

3400,00 3 hel II, Cretaceous

80 Sh/Clst: It qy ta m gy, calf
15 Cont ? pzv~ fib
S Ca :: w to it or gy, ra r I

tr Sh/Clst. m brn to pi brn

00 47

0047-lL
0047-2L

0047-4L
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Table la: Lithclogy description los well NOCS 34/10-35

Depth unit of measure: is

Depth Type Grp Fn» Age

lat Cvd TOC% % Lithology description

Trb Sample

3498.00 Shet U. Cretaceous

95 Sh/Clst: It gy to m gy, calc
S Cont ; pep

0048

0048-1L
0048--2L

3530,00 U, Cretaceous

0,8? 8 5 Kasrl ; y gy to It gy, hd
10 Sh/Clstt ra gy
5 Cont i. prp

0049

0049-2L
0049-3L

3620,00 Shet « Cretaceo-as

Q,S3 60 Sh/eisfcj is. gy
3S Sltst t gy w to It -gyr. s, 1, qlauc
S Cant i prp

0 050

0050-IL
0050-2L
00&0~3L

3700,00 Grom L. Cretaceous

10 sh/Cist: ra gy to åtk gy
30

0051

0051-1L
00 51,-2 L

3752.00 Viki Drau U. Jucassic

100 Cont t prp
tr Sh/Clst; It gy to s g\
tr Marl •; It or gy

00 52

D052-1L
0Q53-2L
0.0S2-3L

3732,90 swc V.ik.1 Drau U, Jurassic

2,80 100 Sh/Cistj brn blk

O0B3

0 0 3 3 -1L
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Table la; Lithology description, for well KOCS 34/10-35

Depth unit of measures m

.Depth ^yp« G"p Firm Age

Int Cvd TOC% % Lltholcgy description

3831. Q0: Viki Drau u. Jurassic

100 Cent c prpy bar
tr Sh/Cist: a gy to drk gy

3832,50 sve viki Drau U, Jurassic

4.71 100 Sh/Clst; drk gy to hrrs blk

3852, GO: Viki Drau U< Jurassic

70
30^ rs.. L

Sh/Cl
Coftt
Marl

st d
> P

- & 9'

to

<
•<

1. 'C

to

or

brn blk

3852,50 swe Viki Drau U*

6,71 i00 Sh/Clst* drk gy to brn blk

3 86

3 as

7

2

.00

. 00 .

5. -V,

70
30
tr

viki

Cent
Sh/C
Marl

Vik i

Drau U.

r prp
1st: dfk

: w t

Heat U.

Jurassic

gy to brn blk
o It or gy

Jurassic

85 Coat ;
15 Sh/Clst; drk ay to brn blk

3882,50 swe Viki Beat 0, Jurassic

1.15 100 Sh/Clsts dsk brn to dsk y brn

0053

0053-1L
0053-2L

0034

0054

0Q54-1L
O0S4-3L

00 35

0035--IL

0055-1L
0Q55-2L
0055-31.

0056

00 56-1h
00 56-2L

0036

00 36-1L
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able la; Lithology description for well N0C5 34/10-35

Depth unit of measures ra

Depth Type

Int Cvd TOC%

3835.00

3.82

3891,00

3894,00

Gcp Frrr; Age

% Lithology description

Viki Heat U. Jurassic

50 Sh/Clstt K gy to drk gy
40 Cont : prp, bar
10 Marl : or gy to It gy

Viki Heat u. Jurassic

100 Cont .; prp, bar
tr $h/Clst; KE gy to drk gy

Viki Heat U, Jurassic

6 0 Cont ; prp, bar
4 0 Sh/Clst: ir> gy to drk gy
tr Karl ; It or «y

Trb Sample

0D57

0057-1L
0057-31,

0058

005S-11»
0058-2L

€0 59

D059-1L
0 0 59-2L

3894,50 SWG Viki Heat U, Jurassic

2.12. i00 Sh/C.lstJ dsk brn; to dsk y brn

3931.11 ecp Ernt Ness M, Jurassic

100 S/Sst ? pl y brnf .£, mic, hd

3933,.16 ecp Brn.t Sess: n« Jura

100 S/Sst : gy w to pl y brnf £, sit,

003?

0D37-1L

0019

D019-1L

0029

0020-lL

3:93$. 36 ecp Brnt Ness K» Jurassic 0021

100 S/Sst ; It or gy to pi y brnf f, sit., hd 0G21-1L
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Table la; Llthology description for well HOCS 34/10-33

Depth unit of rseasuxe; m

Depth Î ype Grp Fns Age Xrb Sample

Int Cvd TOC% % Lithoiogy description

•3.993,79 ccp Dunl Cook L. Jurassic 0022

100 S/Sst 5 gy w to It brn gy to brn gy, crs, 00.22-1L

3994.05 ccp Dunl Cook L.. Jurassic 0023

100 S/Sst .; gy vr to It brn gy to brn gy,. ers» 0023-1L
ha

3998,74 ccp Dunl Cook £.•. Jurassic 0024

100 S/Sst : gy w to It brn gy to brn gy, era, 0024~.lt,
£ i hå.

4006.17 ecp Duia Cook L. Jurassic 002 5

100 B/Bst : gy v? to brn gy to d&k brnf crs, 0025-lL
f? cly, hå

4021,93 ccp Dunl Cook L, Jurassic 0026

5 0 S/Sst ; it gy to It brn gy, f, niic, hdf 0026-1L
1815S

33 5D Sh/ClstJ brn gy, jrdc, lam 0026-2L1

4QS2 v54 ccp Dunl Burt L, J-urassic 0027

0,99 100 Sltst : m gy to It brn gy to brn gy, civ, 0Q27-IL
hd
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Table lax Lithology description for veil NOGS 34/10-35

Depth unit of measure: m

Depth Type Grp fna Age trb Sample

Int Cvd TOC% % Lithelogy description

3110,00 Bent Burt K, Jurassic 0960

70 Ccmt i prp 0/Q6O-IL
1,59 30 Sh/Cist: it gy to sa gy to drk gy 0060-2L

425?«47 ccp Stat L. Jurassic 0028

100 S/Sst ;. It gy w to It brn gy, ers 0828-1L

4263.52 ccp Stat L. Jxitassic 0029

100 S/Sst J It gy w to It brn gy, crs,: hd 0029-IL

4270.7S ccp Stat h~ Jurassic 0031

100 S/Sst x It gy w to It gy, ers, cn-gl 00 3I-1L

4277.89 ccp Stat t, Jurassic 0030

100 S/Sst ; Ife gy w to It gy to It brn gyf OC30-.1.L
crs, cngl, hd

tr Coal ; blk, wx' 0030-2L

4283«48 cep Stat L. Jurassic 0032

100 S/Sst ; It gy w to It gy, crs, cngl 00 32-1L
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Table lb; Lithology description for well NOCS 34/10-23

Depth unit c£ measure: us.

Depth Type

int Cvo. TOC% % Lithology description

Trb Saapie

384,91 c.cp

100 S/S st s It .gy to It br r. gy, £f hd

0358

03B8-.lL

4097,42 ccp 0359

100 S/Sst : I t gy to bsrn gy to pi brn f f, hd 0359-11=



Table 2 a: Bock-Eval table for well tJOGS 34/10-35

Depth uni t of measure; rn

Depth Typ Llthology

2500,00

2600.00

2700.00

2800.00

2900,00

3000.00

3100,00

3200,00

•3300.00

3400,00

3498,00

35.30.00

3620.00

3700,00

3792.90

cut

cut

cut.

CUt

cut

cut

cut

cut

cut

CUt

CUt:

cut

cut

cut

swc

sh/cistJ

Sh/Clst;

Sh/Clst:

Sh/Clst;

Sh/Clst;

Sh/Clst.

Sh/Glsts

Sh/Clst:

Sh/Clst;

Sh/Clst:

Sh/Clst;

Marl ;

Sh/CXst.:

Sh/Cist:

Sh/Clst?

ra gy

5» gy

m gy

m qy

m gy

m gy

It gy

It gy

It gy

it gy

It gy

y wi

m gy

sa gy

to

to

to

to

to

to I

rn

m

m

m

M

It

to étk

brn blk

gy

gy

gy

gy

gy

<»y

gy

51.

0,12

0.04

0.19

0,16

0.16

0,12

0,11

0.07

0.22

0.14

0.95

4,54

0,26

0,14

2.44

S2

0/23

0,26

0,30

0.28

0.35

0,35

0.32

0.2:8

0,41

0.34

0,46

1.46

0,20

0,17

4.32

S3

0.61

0,47

0,33

0.29

0,38

0,33

0,46

0,39

0,78

.0.51

0,36

0,42

0,15

0,19

0,20

S2/S3 TOO HI 01

0.38

0,55 - - -

Q-.97

0/92

.1,06

A 7H — ™
V > ' w - ™.

0.72

0,53 - - -

0,67 ~ -

1,28 - -

3,48 0,87 168 48

1,2S 0.53 38 30

0.89 -~ -

21,60 2.80 154 7

FP

0.3

0,3

0.5

-0-. 4

0,5

0/5

0.4

0,3

0.6

0.5

1A

6.0

0.5

0,3

6,8

PI

0,34

0,13

0,39

0.36

0,31

0.26

0.26

0,20

0,35

0,29

0,67

.0.76

0.57

0,45

0.36

Tæax

419

411

422

415

421

426

400

426

429

427

431

40.1

405

424

443

Sample

00.3.8-11,

0039-1L

0040-lL

0041-1L

0.042-1L

0043-1L

0044-lL

0045-1L

Q046-1L

QO47~1L

OO48-1L

0049--.1L

0050-lL

0051-1L

0033-1L

GEGQ-PRAKLA GEOLABUNOH



Table 2a: Rock~E</al table for well NG€S 34/10-35

Depth unit of measure; tfi

Depth Typ Lithology Si

Page: 2

S2 S3 S2/S3 fXOC HI 01 PI

3831

3832

3852

3852

3867

3882

3882

3885

3S91

3894

3894

3931

3933

3939

3993

.00

.50

.00

,50

,00

,00

,50

,00

,00

.00

,50

.71

,1.6

.36

.79

pit

•SVC

ait

swc

cut

cut

swc

cut-

cut

Clit

SVC

ccp

ccp

cep

ccp

Sh/Clst;

Sh/Clst:

Sh/Clst:

Sh/ClsU

Sh/Clst;

Sh/Clst;

Sh/Clst:

Sh/Clst:

Slyest:

Slv^Ist:

Sh/Clsi::

S/Sst :

S/Sst :

S/Sst t

S/Sst t

m gy

drk

drk

drk

drk

drk

•dsk

in gy

tn ay

rn qy

cisk

pi y

•iy *

to

gy

gy

w
gy

gy

brn

to

to

fo

brn

drk gy

to brn blk

to brn blk

to brn blk

to brn blk

to bra blk

to dsk y brn

drk gy

f.S r k q y

drk gy

to dsk y brn

brn

to pl y hrn

It or; gy to pl y brn

9Y w
gy

to It brn gy to brn

2.17

4.46

6.59

S.62

5,73

3,39

0.56

3.28

1,92

1.97

0,82

0.56

0.8O

0.62

0,69

4

15

8

7

9

0

8

5

•4

1

0

•0

0

0

.71

.55

.76

.44

.95

.16

.62

.85

,05

,87

,95

.1:9

.81

.38

.13

0.21

0.54

0.68

0,46

0,89

0,89

0,50

0,34

0,44

0.5.3

0.48

0.55

a.58

0,60

0,33

22.43

10., 2.8

23,18

18.35

8,93

10,29

i-,24

26.0.3

11.48

9.19

4,06

0.35

1.40

0.63

0,39

4,71

—

6.71

-

1.15

3.62

2.88

„.

.2.12

~

-

....

.„.

...

118

~ -

126

144

-

M

244

175

~

92

-

...

-

„

11

-

7

16

43

15

23

„

-

6,9

10.0

22.4

14 A

23.7

12.6

1.2

12.1

7.0

6,8

•2.8

0.8

1.6

1.0

0.8

0.32

0,45

0.29

0,40

0,42

0,27

0,47

0, 27

0,28

0,29

0,30

0.75

0.50

0,62

0,84

442

436

444

437

439

445

443

444

443

446

444

430

449

424

404

0053-

0034-

0054-

00:35-

•2L

-1L

~2h

-Ih

O05S-2L

0056-

0036-

-2L

-11,

0057-2L

0058-

0059-

0037'

0019-

0020-

Q021-

QQ22-

-2L

-2L

-11,

-1L

-1L

-1L



Table 2a:• Rock-Eval table £of well NOCS 34/10-35

Depth u n i t of ffseas'ijire: m

Depth Typ Lithology S3 S2/S3 IDC HI 01 PF

Page;

3994.05 ccp 5/Bst gy w to I t ben gy to brn

3998.74 ccp S/Sst 5 gy v to I t bm gy to bra

4006

4021

4063

4110.

4257

4263

4270

4277

.17 ccp S/Bst % gy w to brn gy S:o dsk hen

,93 ccp Sh/Clst: brn gy

.54 ccp Sltst ; re gy to i t brn gy to hm
gy

,00 cat Sh/Clst: I t gy to m gy to drk gy

,47 ccp • S/Sst : i t gy w to I t bai gy

.52 ccp S/Sst : i t gy w to I t brn gy

.75 ccp S/Sst : I t gy w to I t gy

89 ccp-S/SSst to It gy to ItIt gy -w to I t gy
bra gy

4283,48 ccp S/Sst ; It gy-w to It gy

1.33 0.32 0,33 0.97

0.99 1.77 0.20 8.85

0,53

0.41

0.76

0.09

0.06

0,05

0.07

1,95

•0.82

1.78

0.04

0.12

0.07

0.18

0.22

0.36

0.35

0.21

0.15

0.13

0.10

8.86

2.28

5.09

0.19

D.80

0.54

1.80

1

0

1

.33

.99

.59

0,07 0.40' 0.04. .10.00

147

112

17

22

1,7 0.

2,8 0.36

412 0Q23-1L

13 0024-1L

1.1 0.63 437 0025-1L

2.5 0.21 449 0026-2L

1.2 0.33 455 0027-1L

2.5

0.1

0.2

0.1

0,3

0

0

0

0

0

.30

,69

.33

.42

.28

449

405

397

375

410

006.0-

0028-

0029»

-2L

-XL

-1L

0031-1L

.00.30--1L

0.5 0,15 396 0032-1L

GFCO-PHAKIA GEGLABlNOR



Table 2 b; Hock-EVal table for well M3CS 34/10-23

Depth wilt of measure-• m

Depth Typ Llthoiogy Si S2 S3 S2/S3 TOC HI 01

91 ccp S/Sst x It q-f to It b m gy 0.37 0,26 0.18 1.44

97.42 ccp S/Sst ^ It gy to brn gy to pi brn 0.35 (3.61 0.17 3:53

•PP FI

Page; I

Saifiple

0>6- 0,59 436 '0358-11

1.0 0,36 448 0359-lL

•GECO-FRAK1A GEOLABlNOR



G&CO-PRAKLA GEOLABlNOB

Table 3a; WEIGHT AMD API GRAVITY FOR WELL HOGS 34/1i

Oil Whole
(g) (g)

34/10-3 5

•35710-3-5

34/10-35

DST 1

DST 2

DST 3

1,84.73

1,2722

1,5988

0,5287

0,3901

0.3554

1 V! R£
.1. « ...' .i. sJ w

0.8821

1.243 4

43.58

43 .11

43.52



GECO-PRAKLA

Table 3b: WEIGHT AND API GRAVITY FOR WELL- NOCS 34/10-23

Gil Whole Gil Light

Cs)

34/2! DO 1.841' 1. 39,52



GECO-PRAKLÅ GHOLASlMOR

Fags;: 1

Table4a: Gaseous Hydrocarbons Data from K-oes 34/10-35

Sample; OST 1

d Area Time

Hethaae

Ethane

Propane

Is obts tane

Butane

Neopentane

Cyelopentane

2~Kethylbuian$

Peotane

2 •( Z-Dijnethylbutane

Cyclohexan«!

.M e t hy I cy c 1 o p en t a n.e.

2-Methylpsnt5ne

3-Methylpsntsne

K.s xa.ne

Methyleyelohex ane

2 ~He t hy1he xaae

Hsptans

Benzene

147 83620

1868262

977404

180S98

3029S7

2392

4IS0

104026

93321

2470

12723

\ ̂ 736

23588

131S5

28133

C "J *! 1
J 1JV 6* Jv

664S

5169

62 57

1,82

2,11

3.13

5.71

6.10

S »4 i

10.0.8

1.0.12

10,62

14>22

14,30

14.56

14,73

14,85

15.32

18.78

19,17

19,78

28,7 3



GECOPR&KLA

:l 2

Table4as Gaseous Hydrocarbons Data from Hoes 34/10--35

Sample; DST 2

Compound Me a

Methane

Ethane

Propane

Xsobutane

Butane

Neopentane

Cyclopentans

2~MethyIbutane

Pentan©

2,2-Dime thy1butane

Cyclohexans

Me thy1cyciopen tans

2-Me tfcylpen tan©

3-Me thy I .pentane

Hexane

M et. hy 1 cy c i o h e x a n e

2-Methylhexane

Heptane

Bensene

13515302

2142:473

11DS914

1S38S5

315115

2167

4208

83381

7 51Q2

2191

16502

2053 4

27959

17215

36411

16622

•8 0S 6

9104

7581

1.82

2.11

3.13

5 < 73

6.13

9,47

10, IS

10,20

10 „ 70

14.30

14,37

14 ,63

14.81

14.93

15.41

18 vS0

19. 34

19.95

20.95



Psgs; 3

Tahle4a; Gaseous Hydrocarbons Data fxom Hoes 34/10-35

Saæple; DST 3

Compound Area

Kethane

Ethane

Propane

Isobutane

Biy'tane

•Néopentane

Cyeioperitane

2~Methyibuta«e

Pent&ae

2,2~Diæethylbutane

Cyclohexane

Methylcyclepentane

2-lie thy 1 pentane

Hexane

Methyleye1oh ex ane

Heptane

Bsnsene

7219672

1105653

657756

117250

225121

il$?

3285

69581

70915

1364

S15&

12243

17708

9608

22531

SX65

-5786

40SQ

5851

1.8-5

2,14

3.17

5/76

6.15

9.46

10.14

10,20

1.0.68

14.29

14.36

14,62

14, SO

14,92:

15. 3 8.

18.86

19.26

1S ,, 8 7



G ECO-PR A KL A

Tabl«4b: Gaseous Hydrocarbons Data from Koes 34/10-23

Sample: PST 1

Compound Area Tisse

Methane

Ethane

Propane

Isabutsne

Butane

He opentane

Cydopsntane

2~Heihylbyt&fi&

Pentane

2,2-Pimethy1butane

Cyelohexane

Kethy1eycl operrtane

2~Rsthylpen&ane

3--Ke thy 1 pent ane

Hexane

Kethyicyelohexase

2-r'Sethyihexane

Heptane

Bensene

16859146

1742552

776 362

148798

239272

24 33

4 576

97101

93300

38 S3

16917

28109

29923

18942

42023

20634

13091

,. ,-•« .-^ f- .\

1S9S3

1

2

3

5

6.

0

10

10

10

14

14

14

14

18

IS

«82

.1.1

. 14

.72

,11

,40

. OS

,12:

,62

, IS

-27

.• 5 1

.71

. 82

.30

.74

v 1 4

19. 75

10.69



GECO-PRAKLA

able Sa; Isotope GC Analysis of Headspace Gas for wsll. 34/10-35.

n-Cl n~C3 .i. ™ \.- V «-€4

DST

DST

DST 3

-39

~38

-40

,4

. 1

.9

- 2 9

-29

.8

,0

-S

—27

«25

-26

.2
,2

, 7

-26,1

-26.4 -25.1

-25.6



GEGO-PRÅKLA GEOLABINQR

Table 5b; Isotope G.C Analys i s of OST G&s for v e l l 34/10-23

Samp.i. e * ~- C X

DST 1. ••28 ..9 • 2 4 , 8



Table 8 a: Weight of EQH and Chmmatograplue Fraction for well MOCS 34/10-35 Faget 1

Depth, 'unit of measure; m

Rack
De

Depth Typ Lithology

3504,00 oil bulk

3530.00 cut Katl : y gy to It QV

3831.00 cut Sh/Clsfc:-m gy to drk gy

3852.00 cut Sh/Clst: drk gy to brn blk

3885,00 cut Sh/Glst; m gy to åzk gy

3894,00 cut Siydst: m gy to drk gy

3929.00 oil bulk

3931,71 ccp S/Sst -, pi y brii

3933.16 ccpS/Sst i gy w to pi. y brst

3994.05 ccp S/Bst ; gy w to It brn gy to forn
gy

3995.00-oil bulk

4006.17 ccp S/Sst j gy vf to ben gy to dsk bra

4.021 .-93 ccp Sh/Clst; brn gy

10,0

5,9

9,9

9.8

9 .3

„

9.3

8.2

•n $3

„

»ra 9,5

8,8

mm
(rag)

81.6

51.4

28>1

44 y 5

65.2

44,6

67,8

11.2

19.3

17.4

72.1

9,2

13,6

Sat
{Jag-5

63,5

29,0

11,9

ia.3

25,4

17.8

52.7

6 ,1

6,6

8,3

58.7

5.5

5.5

Aro
(mg)

13,7

13,0

"7 '7
/ A y

.1.2,3

17.2

.8.5

10.7

1.7

3.5

1.8

ID, 7

1,6

2.9

Asph
(mg)

2.9

4.1

4.6

5,8

11,2

10,0

3,8

1,7

7.0

4.7

1.8

0.9

3.2

NSO
(mg)

13

S3

3.9

8,1

1 1 , 4

8,3

0,6

1.7

2,2

2 .0

0,9

1,2

2 .0

(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

Norv»HC

4.4

9.4

8,5

13.9

22,6

18,3

4.:4

3.4

9.2

6.7

2,7

2,1

5.2

TOCje)

U)

„

0.66

2,61

6,63

3 m

2.98

„

0.28

1.35

0.42

0.40

1.43

Scstr.pl e

D061-QB

0049"

0053-

0054-

0057-

0059-

~th

-2L

-21,

-2L

-2L

0Q62-0B

0019-

0020-

0023-

0063-

0025-

0026-

-IL

-li.

-0©

-IL

-2L

GEeO-PRAKLA ! G E O L A B I M O R



Table 8 at Weight of EOM and Chsram&togjraphie Fraction for well NGCS 34/10--35

Depth unit of measure; m

[>epth % p Lithology

Page; 2

4D25.00 oil bulk

4257.47 cap S/Sst

4270,75 ccp S/Sst

4281.48 ccp S/Sst

: I t <jv w to I t bra gy

j i t gy v to I t gy

: I t gy w to i t gy

Rock
Extracted

8.2

9,3

8,4

EOM
Cmg)

59.7

1..8

3.9

2.6

Sat

53.6

0,3

Q.3

0.3

3.

•6.

0..

0,

8

2

2

2

ASph
{Eg)

1.4

0,4

0.7

0,9

NSO

0.9

0,9

2.7

1,2

HC
(ir.g)

57.

0*

0.

0-.

4

5

5

5

non-B

2

1

3

•2

-̂

,3

.3

.4

.1

TOC(e}

0.15

0<23

0,15

Sampl

0064-

0028-

0031-

0032-

e

OB

1L

XL

XL

GECO-PRAKtA GEOLABMNOR



Table 6 b'; Concentration of SOM and Chromatographlc reaction {wt ppm rock) for well NCCS 34/10-35

Depth unit o£ measure? is

Facje; 1

Depth Typ Lithology

3504,00 oi l bulk

3530,00 cut Marl ; y gy to I t gy

3831-00 cut-Sh/Clst: m gy to dxk gy

3852.00 cut Sh/Clst; <irk gy to brn blk

3885,00 cut Sh/Clst: m gy to drk gy

3894.00 cut Sh/Clst; m gy to drk gy

3929.00 oi l bulk

3931.71 ccp F rist ; pl y brn

3933.16 ccp S/Sst ; gy w to pi y brrv

3994*05 ccp S/Sst ; gy w to I t brn gy to brn

3995.00 oil bulk

4006.17 ccp S/Sst : gy w to brn gy to dsk

4021.53 ccp Sh/Clst; brn gy

Sat Aro X-1S0 HG NOB~HC Saropls

_

51SS

4730

4504

6632

4775

-

1206

2345

2103

972

1548

_

2908

2003

1852

2583

1905

.„

657

801

1076

_

581

626

.„,

1303

1296

1244

1749

910

....

183

425

217

~

169

330

411

774

587

1139

1070

183

SSO

568

• ~

95

364

531

656

819

1159

888

183

26?

241

-

126

227

4212

3299

3097

4333

2815

840

1227

1293

„.

750

956

942

1430

1406

2299

1959

366

1117

810

...

221

592

O061-ØB

0Q49-1L

0053-2L

0054-2L

00S7-2L

0059-at

0062-OB

0019-1L

0020-1L

0023-1L

•0063-OB

0025-1L

0G26-2L

GECO-PRAKLA



Table 6 b; Concentration of EOIi and Chrornatograpbic Fraction (wt ppm rock) for well NOCS .34/10-35

Depth unit of measure:• m

Depth Typ Llthology

4025.00 oil balk

4257.47 ccp S/Sst

4270,75 ccp S/Sst

4283.48 cop S/Sat

; I t gy \̂  to I t brn gy

- I t gy w to I t gy

: I t gy w to I t gy

EOM Sat Aro Asph •NSO Sample

220

421

309

36

32

35

24

21

23

_

48

75

107

no
291

143

61

53

59

158

367

250

0064-08

0-028-11»

0031-.1.L

O032-1L

G K C O - P R A K L A GEO-L



Table 6 c: Concentration of EOM and Chrofrøtogr^pbic Fraction (mg/g TOC(e}} for well NOCS 34/10-15

Depth unit o£ Treasure; m

Page: 1

Depth Typ Lithology EOM Sat Are

3504,00 oil bulk

3530,00 cut Karl t y gy to I t gy

3831.00 cut Sh/Clst; m gy to dik gy

3852,00 cut Sh/Clst: drk. gy to ben folk

3885.00 cut Sh/CIstt: m gy to drk gy

3894,00 cut Sh/Clst- m gy to drk gy

3923.00 oil bulk

3931.71 ccp S/Sst : pl y bm

3933.16 ccp S/Sst t gy w to pl y forn

3994.05 ccp S/Sst i .gy w to I t brn gy to ben
gy

3995.00 oil -fcwilk

4006.17 ccp S/Sst ; gy w to forn gy to dsk brri

4021.93 ecp -Sh/Clst.: bm gy

781.13 440.72 197.56

181.25 76.76 4-9.67

67.93 27.94 18-78

187.37 72.99 49<43

ISO,24 63.95 30,54

Åspb

62.31

29.67

8,85

32.1.9

35,93

NSO liC Kon-HC Sm-Aple

.431.03 234.76 65.42 65.42

173,71 59.40 31.50 63.00

500,95 256,23 51-82 135.31

80.54 638.28 142,85

25.. 16 126,42 54,83

12,37 46,71 21,22

32,76 122.42 64,95

29.82 94.49 -65.75

65,42 300.18 130.85

19.80 90.91 82.80

•57,58 308.06 192.89

0.06:1-

0049-

0053-

•Q054-

O0S7-

0059-

0062-

0019-

0020-

0023-

•0B

•XL

•2L

•2L

-2L

•2L

•0B

•1L

™ 0063-08

243.13 145.35 42.28 23.78 31.71 187.63 55.50 0025-1h

t,32 43.81 23.10 25.49 15,93 66,90 41.42 0026-2D

GECO-PRAKLA G€OtAB.lNOR



Table 6 c ; Concentration of EQM-and Chrossatographic Fraction (isg/g lDC{.e|) for well NOCS 34/10-35

Depth uni t o£ if tea sure;: m

•ej 2

Deptli Typ Li thology Sat

4025,00 oil buik

4257.47 cep S/Sst

4270.75 ccp S/Sst

4283.48 ccp S/Sst

: It gy w to It b m gy

: It gy w to it ^y

? It gy w to It gy

Asph NSO

.146,70 24.45 16,30

183 J.2 14,09 .9.39

206,60 23,84 15.89

32,60 73.3S

32,87 126.77

.71,51 95.35

HC Non-HC Sample

- 0064-OB

40,75 -105.95 0028-lL

23.48 159.64 0031-1L

39.73 166.87 0032-lL

GECO-PRAKLA GEOLASlMOf?



Table 6 d ; Composition o£ rftaterial extracted from the rock {%) for well NOCS 34/1-0-35

Depth'unit of measure; m

Sat Arc Asph NSO HC Non~H€

Depth; Typ X>ithology EGK EOM K M EOM "E0& EOM

Page? I

3504

3530

3831

3852

3885

3929

3931

3933

.00

.71

.16

oil

ccp

CCP

bulk

s/sst

s/sst

Sat

Arc Noa-HC Sample

00 oil bulk

00 -cut Marl : y gy to It gy

00 cat Sb/Clst: m gy to dik gy

00 c«Jt Sh/Clsts drk gy t.a bfn blk

.00 cut Sh/Clst; m gy to drk gy

00 cut Sh/Clst; ni gy to drk gy

pi y brn

gy v to pl y brn

,05 ccp S/Sst ; gy w to It brn gy to ben

399S..Q0 oil bulk

4006..17 ccp S/Sst ; gy w to ,b-tn gy to dsk

4021.93 ccp SVCist; bm gy

77.82

56,42

42.35

41.12

38,96

39.91

77.73

54.46

34.20

51.15

16.79

25.29

27.40

2? .64

26,3.8

19.0:6

15.78

15.18

18,1-3

10.34

3, 55

7 > 98

16,37

13.03

: 17.18

22.42

5,60

15,18

36,27

27,01

1.84

10.31

13.88

18.20

17.48

18.61

0,88

15,18

11.40

•11.49

94.61

81.71

69,75

68.76

65,34

sa ..97

93.51

69.64

52.33

61.49

5.39

18,29

30.25

31.24

34,66

41,03

6.49

30.36

47,67

38 «51

463,50

223.08

154.55

148.78

147,67

209,41

492.52

358.82

188,57

494.44

1754.S4

446.81

230.59

220.14

188,50

143.72

.1440,91

229.41

109.78

.159.70

0061-08

0049-1L

0053-2L

00S4-2L

0057-2L

0059-2-t»

0062-OB

0019-1L

0020-11.

0023-1L

8U41 14.84 2.50 1.25 96,26 3.74 548.60 2570.37 0063-8B

59,78 17.39 9.78 13.04 77.17 22,83 343.75 338.10 0025-iL

40,44 21,32 .23.5-3 14.71 61.76 38.24 189.66 161.54 0026-2L

GEGO-PRAKLA GEOLÅ8MMOFI



Table 0 4: Coftsposition of material extracted from the rock {%} for well HOGS 34/10-35

Depth -.unit of measure: m

Page: 2

Depth Typ Lithology

4025.00- oil bulk

4257,4? ccp S/Sst

4270.75 ccp S/Sst

4283,48 ccp S/Sst

: It qy -v? to It forn gy

; 3.t gy w to it gy

; It gy w to It gy

Sat

EOM

89.78

16.67

7.69

11,54

ft.ro

EOH

6.

11.

5.

,37

,11

.13

.69

A

2

22

17

34

spn

CM

.35

.22

.95

.62

Mb<J

EOM

1,.

50.

69,

46;

51

00

23

15

EOH

96.15

27,78

12,82

19.23

Sat HC

Aro Non-HO Sample

3,8S 1410,53 2495,65 0064-OB

72,22 150.00 WAG 0028-1L

87,18 150.00 14.71 0031--1L

80.77 150,00 23.81 0032-lL

GECO-.PRAKLA
j GEOLABINOB



Table f>e; GC of Whole Oil for STATOIL WELL A (% of C2 ••• C«)

2,3DMC4
Well Description iC4 nC4 iG5 n€S 2,3DMC4 CyCS /CyC5 2MC5

CS 34/10-35 DST 3

MQCS 34/10-35 DST 2

CS 34/10-35 DST 1

W e l l

NOCS 34/10-35 DST 3

•J3OCS 34/10-35 DST 2

M3CS 34/10-35 DST 1

Oescsrlption

SOCS 34/10-35 DST 3

MOCS 34/10-35 DST 2

r«XTS .34/10-35 DST 1

0,38

0,46

0, SB

1..4B

l .SQ

1,80

3.14

3.06

3.10

7,09

6.13

MCyCo

2,26

2,26

2.41

Descriptioji MCyCS Benz CyC6

•4 .00

5,17

4,86

Tol

3,57

3,27

3,50

2MC6

2.84

2,87

7.17 14.45 15,26 4,73

6.85 14.51 15,00 4,33

6.86 14,41 14.93 1,58

3MC6

2 , 31

2.32

2.20

3MC7+1,2
2MC7 3MCyC5

1,14

1.45

4.32

0.91

0,90

0,91

2,71

2..57

2,62

lf3fcj;DMCyC6

0.83

0,83

0.82

0,7?

0.77

0.77

3MC5

1.70

1,7.0

.1,62

nC6

5,65 IU 7/0062

5,41 H47/0063

5.11 H47/0064

1,51 H4.7/0062

1.6-5 84-7/0063

1.42 H47/0064

i . ' " C l &'̂ " jfc .4. ̂  X f .>

nCS n~PrCyC5 DMO/C6 TMCyC:6 EtBenz Sample

7,74

7.24

7-.14

H47/0D62

H47/Q063.

H47/0064

GECD-PRAKLA



Tsble Bl-'* Weiqht of SOM and Chrorøtographic Fraction for well MOCS 34/10-23

Depth unit of measure; m

Depth Typ. Llthology

Page; 1

4084.91. ccp S/Sst : I t gy to I t brn gy

4095,00 oi l bulk

4037.42 ccp -S/S-s'fc ; I t gy to brn gy to pi brn

mek
Extracted

a . o
—

hvn 8 .. 4

EOH
(mg)

4.8

5S.8

7.9

Sat
Crag)

2,4

46.5

2,1

Aro
(rag)

0.6

8.3

1.2

•Asph

0.6

0.5

1,4

NSO

1.

1.

2.

2

5

6

He
(tag)

3.

54.

3,

Non-
{•SK

0

8

9

-HC

?)

1,

2-..

4:.

8 0

0

0 0

%•)

.25

.„

.42

Sample

0358-1L

0360-OB

0359-lL

GECO-PRAKi.A GEOLABlHOR



Table 6 g; .Concentration of ECB and Chromatographic Exaction {wt ppn rock) for well !C€S 34/10-23

Depth unit of measure: m

Depth Typ Litholog'/

L91 cop -S/'Ssfc .: It -<jy to It ben gy

4095,00 oil bulk

4097-.42 ccp -S/Sst : It gy to brn gy to pi ten

Sat Aro Asph

&02 301

936 319 142

75

165

NSO EC Non-iiC Sample

150 376 225 0358-XL

- - 0360-OB

308 462 473 0359-lL

GECO-FRAKLA GEOLABUNOR



Table. Qhx Concentration, of KGM and Chrcsnafcographic Fraction (mg/g TOCleH for well NOCS 34/10-23

Depth «nit. of measure; m

Depth Typ Lit SOM Sat Arb Asph KSO HG Non~HC Sample

4084.-91 ccp S/SSt i I t gy to I t fora gy 261/85 130-93 32.73 32.73 65.46 163.66 .98.19 G358-1L

4095,00 o i l bulk- - "' ~ ~ " ™ .0360-OB

4097,42 ccp S/Sst : I t gy to brn gy to pi fam 222.86 76,17 33.85 39.49 73,35 110.02 112.84 -0359-lL



Table g i: Composition of material extracted from the rock {%) fos; well ICCS 34/10-23 Page? 1,

Depth uni t of measure: rn

Typ Lithoietgy

Sat Aro Asph NSO HG

EOM EGI4 Epf-l EOK EOM

Noa-HC

EOM

Sat HC

Arc- Mon-HC

4084,91 ccp S/Sst j I t gy to I t torn gy 50,00 12,50 12.SQ 25.0G 62,50 -37.50 400,00 166,67 0358-1L

4095.00 o i l bulk . 81,87 14,61 0,88 2.64 96.48 3<52 560.24 2740.00 0360-08

4097,42 ccp S/Ssfc ; I t gy to brn gy to pi bra 34,18 15.19 17.72 -32.91 49,37 50.63 225,0.0 97.50 0359--1L

GECO-PRAKtA GE0LA8IRNQR



T a b l e 6 \ •% GC of Whole O i l £OJ: SrøVTCHL WELL B {% of C2 - C9)

Well

3̂OCS 3 4 / 1 0 - 2 3 .DST 1

Well

MXS 34/10-23 DST 1

Well

inscription iC4 nC4 IC5 nCS

Page:

2MC5 3MC5 nC6 -Sample

0.28 0-60 1, 1.35 1.63 1.13 3,50

.Description. HCyCS .Ben* Q?C6 2HC6 3KC6 13eiIMCyC5 l,3tfDMCyC6 l:>2trDMCyC5 Sample

2.10 ,73 ,15 .2.58 2.14

3HC7+1,2
Descript ion nCi MCyC6 Tol 2MC7 3MCyC5

ICCS 3 4 / 1 0 - 2 3 BST 1 •

•0.6.9

l-cis
nC8

6 «46 .15.57 21.01 2,82 5.08 8/8Q

0,63

DKCyC6

1..46 G34/0360

1,1, J
TMCy€6

G34/0360

GECD-PRAKLA GEOLÅBMNOR



Table 7m Saturated Hydrocarbon Ratios for well. NOC.S 34/10-35

Depth unit of sneasuret tft

Bristane Pristane

Depth Typ tithology

3504.00 oil bulk

3S30.00 cut Marl : y gy to It gy

3831.00 cut Sh/Clstt m gy to ckk gy

3852 00 cut Sh/Clst; drk gy to brn blk

3885.00 cut. Sh/Clst; m gy to dr.k gy

3894,00 cut Sh/Clst; m gy to dr.k gy

3929,00 oil bulk

3931,71 ccp S/Ssc : pi y brn

3933.16 cep S/Sst : gy w to pl y brn

3994.05 ccp S/Sst : gy w to It brn gy to brn

399S.00 oil bulk

4005.17 ccp S/Sst : gyv to brn gy to dsk

4021,93 ccp Sh/Clst: brn gy

Page; 1

Pr; is tane + Phytane Pbytane

nei?

0.48

0,63

0.47

0,44.

0.49

0.44

0.49

0,52

0,50

0,48

0,49

0,49

0.43

Phytane

2,36

1.24

1.53

1.51

1.62

1.82

2.09

1.93

2.09

1,64

2,05

1.67

2.10

nei7 4 neia

0,36

o, m
.0.43

0,41

0.43

0., 38

0.39

0.41

0.39

0,38

0,39

0,38

0>3S

"nciø

0,23

0.50

0.38

0.36

0.3.6

0,30

0.27

0.28

0.26

0.28

0.28

0,28

0-25

GPI

1.11

1.02

1,05

1,26

0,97

1.08

1.66

1,13

1.06

1.12

1.12

1,08

1,17

Saraple

0061-08

Q049-1L

0053-2L

0054-2L

0057-21,

0059-2L

QQ62-GB

0G19-1L

0020-lL

0023-lL

0063-OB

002B-.1L

0026-2L

Of: CO-PR AK LA



Table 7a: Saturated Hydrocarbon Ratios for veil '80CS 34/10-35

Depth unit of measure? ?ft

Depth Typ Ltthoiogy

Page; 2

4025,00 oi l bulk

•4257.47 ccp S/Ssfc

4270,75 ccp S/Sst

4283.48 ccp S/Sst

; i t gy w to I t brn gy

; I t gy w to I t gy

: I t gy yy to I t gy-

Pristine

nC3.7

0... 49

0,43

0,40

0,49

Pristane

Phytane

2,1:1

1,74

1.74

1.74

FrIstane * Ph

Ti.C17 •+ rsCl

0.39

0.35

0,32

0,37

ytane Phytane

8~ ncl»

0.27

0.26

0,24

0,26

CPI

1.15

1.49

0,87

1,10

Sample

0064-08

0028-lL

0031-1L

0032-lL

GECOPRAKLA GEOLABlfJOR



Table 7b: Saturated Hydrocarbon Ratios fox well W3CS 34/10-23

Depth unit of measure; m

Fristane Priataae

Depth Typ Lithelogy

Paae: 1

4084,93. ccp S/Sst •; I t gy to I t brn gy

4D95.0S oi l bulk

4097,42 ccp S/Sst ; I t gy to brn gy to pl forn

Pfi stang 4- Phytane Phytane

nCl

0.

0.

0.

7

52

å6

BO

Phyt

2

2

2

ane

.03

.39

Ml

nCl?

0.

•Q*

0.

+ nCl8

38

36

37

nC18

0.25

0.24

0.24

CPI

1.11

i ;io

1,07

Sample

0358-1L

0360-08

03S9-1L

•GECO-PRAKLA



Table 8a: Aromatic Hydt-ocairbon Ratios for well t¥JCS 34/10-35

Depth unit of measure: m

Depth Typ tithology i « ©MKR BPhR

3504.00 oil balk

3530.00 cut Mari : y gy to I t gy

3831.00 cut Sh/Clst: r& gy to drk gy

3852.00 cut Sh/Clsfci drk gy to brn bik

3885.00 cut Sh/Clst; m gy to drk gy

3894.00 cut Sb/Clst; m gy to drk gy

3929.00 o i l bulk

3931.71 ecp S/Sst ; pl y brn

3933.16 ccp S/Sst : gy w to pi y brn

3994.05 ccp S/Sst x gy v to i t bin gy to brn

3995,00 oil bulk

4006.17 ccp S/Sst i gy w to brn gy to dsk brn

4021.93 ccp Sb/Clst; bra qv

•1025.00 oil bulk

2 / 1 HP HP 12
{3+2}

DBT/F 4/lHDSl' ,/lKDBT Sample

1,68

1.0Q

0,82

0.94

0,96

1,97

1,57

-

1.47

.,.

1.65

-

1,22

1.59

4,2.6

1.26

1.25

1.43

1,31

1,45

3,85

2..09

3.70

3.45

3,96

2,94

3,40

3.80

0.71

~

0.18

0.20

0.22

0.30

0.55

0.37

0.22

0.59

0.18

0.34

0.63

1.79

0,78

0,68

0.77

0.68

0.78

1.69

1.65

1.38

1-.78

1,89

1.71

1,32

1.87

1.15

0.69

0,59

0,65

Q.S0

0.65

1.11

1.10

1.02

.1.20

1.19

1.12

0*91

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

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

- 0061-OS

0049-1L

0053-2L

0O54-2L

0057-2L

- 0059-2L

- 00.62-OB

- 0019-1L

51.23 6.25 0020.-1L

0023-1L

- 0063-08

0025-lL

0026-2L

» 0064-OB

GECO-PRAKLA GEOLABlfiOR



Table Sa: .Aromatic Hydrocarbon Ratios for well WX"S 34/10-35

Depth \mit of measure ? m

Depth Typ Llthology

Page; 2

BPhR 2/1MP MPX1 MPI2
{34-2}

Re DB'I/P

4257.47 ccp S/Sst s I t gy w to I t brn gy

4270.75 ccp S/Sst ; I t qy w to i t gy

4283.48 ccp S/Sst ; I t gy w to i t gy

1.02 0,88 0,99 0,93

1.80 1.01 .1,16 1.0.1

0,69 0..-8S 0,99: 0.91

0028-1h

0031-1L

0032-1L-

GECOPRAKLA GEQUxBmUQft



Table Bbt Aromatic Hydrocarbon Ratios far well NOCS 34/10-23

Depth unit of measure: m *

Depth Typ Lithology BPhR 2/1HP MP I I Mf 12

408.4.91 ccp S/Sst

4095.00 oil ta.:lk

4097,42 ccp S/Sst

It qy to It brn gy

DBT/P

1,73 1.20 1,34 1.12

1,59 3.93 .0.73 1.6.9 1.15 1,36 1,09 1.

I t gy to brn gy to pi brn 3U44 2.09 0,26 1*74 1.16 1.3S 1.10

Page: 1

•(3+2?
/1.MDBT "Sample

0358-1L

0360-OS

0359-1L

OECO-PRAKLA GEOLABSNOR



Table 9a; Tabulation of carton Isotope data for EOM/EOK - fract ions for well r̂ QCS 34/10-35

Depth uni t of ffeasure; fa

Depth Typ Lithology BOM Saturated AroKsatie MSO Asphal tenes Kexogers

3504*00 oil bulk

3831.00 cut ShÆlst

3852.00 cut Sh/t'lst

3894.00 exit Sh/Clst

3919.00 oil bulk

3995,00 oil bulk

.4025.00 o i l bulk

3530,00 ctst Marl

Pa as:

-28 .

-

-

„ .

•••29.

-29 .

-29 >

78

05

19

10

-25,80

-

-26.32

-26,21

-26.18

-26

~

-

-26

-26

-26

.50

.51

.85

.89

-2 8.18

-

-28.48

"28.58

-28.57

.„

-28.09

-28.37

-27.61

-

-27.51

0061-0

0053-2

00S4-2

QO5@~2

0062-0

0063-0

0064-0

00.49-1

GECO-FRAKLA GEOL



Table 9b; Tabulation of cv values f rom carton isotope data for well l-IOCS 34/10-35

Depth «ni t of measure; .m

Depth Typ Lithology Saturated Aromatic cv value Interpretat ion

350-1.00 o i l bulk

3831,00 cut SlyClst

3852,00 cut Sh/Clst

3894.00 cat Sh/Clst

3929.00 o i l bulk

399S.00 o i l bulk

4025.00 o i l

3S3CL00 eut H

Page:

28,78

-

-

29,05

29.19

29.10

-25,8Q

...

-

-26,: 32

-26,21

-26.18

3,89

3.42

4.01

3,85

Terrigenous

Marine

Marine

Marine

•Terrigenous

Terrigenous

Terrigenous.

Marine-

0061-0

0053-2

0054-2

0059-2

0062-0

0063-0

0064-0

0049-1

GEGO-PRAKLA



Table BCr. .Tabulation of carbon isotope data for OT/EQM - fractions for wall W C S 34/10-23

Depth unit of iaeasurre: m

Depth Tw l-ithology K M Saturated Aromatic NSO -Asphal tenes Kerogen

Paoe

4084.91 ccp S/Sst

4 095.00 o i l tolk

4097,42 ccp S/Sst

-27:71

28.75

28.68

28.80

-26.54

-25.78

-26.44

-28.49

-26.93

m7"! "f 1 ~ 0358-1

036Q-0

0359-1

GECD-PRAKLA GEOLABSiMOR



Saturated Aromatic cv value intecprefcatiori

Table SD: Tabulation of cv values from carbon isotope data for well W3CS 34/10-23

Depth unit of -measure-:. »

Depth Typ Lithology

4084.91 ccp S/Sst.

4095,00 oil -bulk

4097,42 ccp S/Sst

Page: I

28

28

28

,75

.68

.80

-26,54

~25/?8

-26,44

2

3'

2

,17

,68

,52

Terrigenous

'Terrigenous

Te r r iqenoiis

0358-1

0360-0

0359-1

GECO-PRAKI.A GEOLA8



Table lO'A: Variation In Triterpane .Distribution igeak height) SIR for Well røCS; 34/X0-35

Depth un i t of measure: m

Depth Llthology B/A B/B+A B+B+-F C/E £/C-f-E X/£ Z/% ?,/C Z/Z+E

C+D J l

.E/E+F C+D+E+S? IMF/C+E J l*J2% Sample

3504.00

3831,00

3852,00

3885,00

.3894.00

3929.00

3931.71

3933.16

3994,05

399S.00

4006.17

4021,93

4025,00

4257,47

bulk

Sh/Clst

Sh/Clst

Sh/Clst

Sh/tlst

bulk

S/SBt

S/Sst

S/Sst

tolk

S/Sst

Sh/Clst

bulk

•S/Sst

0.13

ø, 18

0.13

0,13

0,35

0.17

0.19

0,30

0,31

0,40

0.17

0.24

0.80

0.12

0.15

0.12

0.12

0.26

0.15

0,16

0,23

0,24

0,28

0.15

0.19

0.44

0.05

0.08

0.05

0.06

0.40

0J.5

0.20

0.29

0.43

0,21

0,16

0.37

0.25

0,91

0.27

0,28

0,24

0,25

0,39

0.44

0,42

1.31

0.44

0.S8

.0.66

Q, 45

0.89

0.48

0.21

IK 22

0,20

0,20

0.28

0,31

0.30

037

0,31

0.47

0.40

0,31

0.47

3.40

0,25

0.20

0,24

0,29

1,08

e:?6

0,71

0.45

1,75

0.25

1.67

1.71

0.07

0.91

0.04

0,07

Q..04

0,05

0,37

0,19

0,24

0,15

G-,72

0.13

0.34

0,54

0,11

1.00

0,15

0.24

0.15

0.18

0.96

0.43

0.56

0.12

1.62

0,14

0,51

1,20

0,12

0,48

0.04

8,06

0.04

•0.04

0.27

0.16

0.19

0.13

0.42

0.11

0.25

0.35

0,19

3.28

0,14

0.27

0,15

0,17

1,62

0,80

0.74

1,24

3.18

0,69

6,96

2.88

0.66

1,00

0.94

0,95

0,94

0.94

1,00

1,00

1.00

1,00

1..00

0.9:2

0.66

1,00

0.92

0<48

0,20

0,21

0,19

0.19

0,28

0,3i

0,30

0,57

0,31

S.47

0.30

0,31

0,47

0.05 60.89

0.04 61,07

0.05 60.95

0.05 61,BS

100.00

59,24

63.91

60.58

-

Q.09 58,15

0.31 61.89

•» 1:00.00

.0.08 58.54

0061-0

0053-2

0054-2

0057-2

0059-2

0062-0

0019-1

0020-1.

0023-1

0063-0

0025-1

0026-2

0064-0

0028-1

GECO-PRÅKLA GEOLABIMOR



Table iøÅ: Variation in Triterpane Distribution (peak height) SIR for well MDCS 34/10-35

Depth «nit of measure; m

Jepth Lithology B/2V B/tHA BfE+F C/S C/C4É Z/E Z/C Q/'E

4270.75 S/Sst

4283.48 S/Sst

3530.00 Marl

0,60 0.37 0.24 6.92 0,48 0.09 .0-08 0,09 0,08 1.48 0.94

1,14 0.53 0.25 0,78 0.44 0,05 0.07 0.09 0.00 0,62 0.91

0.16 0.13 0.0.5 0.31 0,24 0,19 0,03 0.09 0.03 0.12 .0.94

Page t 2

CfD J l

.C-fD+S-fF EH-F/C+E JlfJ2% Sample

0.48 0.06 61«63 0031-1

0.44 0,10 63.75 0032-1

0,2.2 0.05 61.72 0043-1

GECO-PRAK-LA



Table IQhi Variation in Sterane Distribution (peak height) SIR for Well ICCS 34/10-35

Depth «nit of laeasutet m

Depth Lithology Katiol Rafcio2 Satio3 Ratio! BatioS HatioS Ratio? Ratio9 RatioiO

3504,00

.3831.00

3852.00

3885.00

3894.00

.3929,00

3931.71

3933,16

3994*05

3995,00

400647

4021.93

bulk

Sh/Clst

Sh/Clst

Sh/Clst

Sh/Clst

talk

S/Sst

S/Sst

S/Sst

bulk

S/Sst

Sh/CJ st

0,84

0.84

Ml

0,86

0.85

0.8.5

0,83

0.80

0.81

0,83

0.79

0.77

57,51

58,20

56.43

6.0.29

64.33

47.87

57.62

59.56

52,43

56,54

53.69

50.70

79,99

79.12

78,71

78,95

77.62

74.57

78,05

•82.96

79.40

80.90

80,28

74,29

1.06

1.33

1,24

1.31

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..79

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

•0.60

0.70

0.57

0,43

0,54

0.48

0.48

0.59

0.52

0,55

0.49

Q.60

0,46

0,58

0.67

0,65

0.65

0.65

•0.63

0.59

0.64

0,71

0,66

0.68

0,67

0,59

1.35

1,39

1,30

1 ..52

1.80

0,92

1,36

1,47

1.10

1,30

1.16

1.03

4.

4

4

4

4

2

4

6

4

4

4

2

,71

,53

.24

.72

,86

.81

,20

.02

..05

,87

.40

.93

0061-Q

005,3-2

0054-2

0057-2

0059-2

0062-0

0019.-1

0020-1

0023-1

0863-0

0025-1

0026-2

Eatiol: a / a •+ j
Hatio2.: g / q + t •* 100%
Ratio3; 2{r + s}/Cq + t •+ 2U + »•)} * 100%
?^tio4: a •{- b + c + d / h + k + 1 + n
Ratio5: r + s / r - f s + q

RatioG; u •?- v / u -!• v
Ratio7j u i- v / u -!- v
Ratio8: r -s- s / q •;- r
Ratio9c q / t
RatioiO: "r * s / t;

-̂ q i- r •*• s
4- i •!• xs •*• n

4- s •*• ; :

t
q -f r 4-- s

G ECO- PR AK LA GEOLÅBUNOR



Table 108; Variation in Sterane Distribution (peak height) SIR for Well MOCS 34/10-35

Depth «nit o£ measure; ro

Depth Lithology Ratio! Mtio2 Ratio3 'Rat-io.4 RatioS Ratio6 Ratio? RatioB F3.tlo9 EatiolO Sample-

4025

4257

4270

4283

3530

.00

.47

.75

.48

.00

bulk

S/Sst

S/Sst

S/Sst

Marl

0

0

0

0

0

.84

,80

.84

.78

.87

61.

50.

47.,

39,

55.

96

42

32

66

47

79,89

7S-.49

69.. 30

71.85

80,91

X
1

1

.1

1

.25

.48

.85

.31

.48

0.76

0,75

0.70

0.76

0..79

0.70

0.62

0,78

0.66

0.32

0

0

0

0

0

.59

,47

,:64

.53

,20

0

0

0

0

0

.67

.61

.53

.56

.68

1,63

1.02

0,90

0,66

1.25

5.22

•3.10

2,14

2.12

4.76

.0064-0

0028-1

0031-1

0032-1

0049-1

Ratiols a / a •?- j
Ratio2: q / q ••• t * 1QO%
Ratio.3: 2{r -f- s)/(q •*• t + "2{r -*• sj
Satio4; a •;• b f c f d / h ^ k -s- 1
RatioS; r •<• s / r -f- s -f q

RatioS: \jt ̂  v / u -̂  v •?• q 4- c * s -*- t
Rat io / ; u -!• v / « 4- v *.• i -J- as *- n •$• q 4- r -f- s -f t
RatioS: r: + s / q •*• r •? s 4 t
Rat.i.o9s q /
RatlolO; r. >,- s /

G£-:CO-FRAKi..A



Table lOCt Raw GCHS t r i t e rpane data (peak height) SIR for Well BXS 34/10-35

Depth uni t of measuret m

Depth Lithology p q t s t

x d e f.

k l-V? k2

3504.00 bulk

Page; 1

7795.2 6876.1 3273,3 2186,5 0.0 9001.0 0,0 1910>7 1906.7 0061-
7130,0 0,0 -2095.5 0.0 1392.4 0.0 0,0. 0.0

0.0 0.0 O'.O -0.0 0.0 0.0 O.'O

3831.00 Sh/Glst 164243.3 121820,6 62714.6 81861>7 39636,1 377119,1 49309,3 34422.6 224828,8 0053--2
210838,9 0,0 8^0424.3 51040,3 371545.6 248520.7 279^,0 292774,2

188011,5 206259,0 135044,3 145520,0 89968,0 12243Q<<? 75913.6

•38-52..00 Sh/Clst 97538.5 70000,3 30721,0 42203.4 20472.0 141144,7 24790.4 17435.9 71202,6 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 30363,0 25842,7 31732,2 21651.2

3885,00 Sh/Clst 92513.4 7.IS21.2 389B6,7 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 24819,0 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 35526,1 40840.9 26439.5

GECO-PRAKiA



Table iOCt Raw GCM5 t r i t e tpane data (peak height) SIR for Well SCCS 34/10-35

Depth u n i t of stea s« ter ta

Depth Lithology p q * s t

x å e f g

12 kl K2 11 12

Page % 2

c Sample

3929,08 bulk

h

9730.6 8024 .-0 4098.5 2947.6 148S.-9

ml

9231,7 3-270.6 1848*5 1924,1 0062-0
5346.9 0,0 -4957,0 0,0 2571,2 1780,4 0.0 1347,6

0*0 0.0 0,0 0.0 0,0 0.0 0-0

.39.31.71 S/Sst n467../3 22968,5 12008,9 9275.2 6974.3 29281.6 4976,0 5483.0 12624,!
71772- 0 0.0 28631,4 0,0 15668.0 8026,2 0.Q 9808..7

6749.3 7111,2 4587,9 4827.0 3528.4 5348.0 4756.0

-1

3933,16 S/Sst 283B4 0 3 90^7.8 9921.1 7627,1 7124,0 32652.8 6364,9 6090,1 10895.0 0020-1
13284 0 a.O 25804.0 0.0 12042,3 7947,5 0.0 8436.0

4764.3 5216,1 3460,8 3082.6 0.0 3267.8 0.0

3994,05 S/Sst m 8 46746 8 ^400«.O 47979.1 16276,0 50989,2 15293.0 5710,8 49592.0 0023-1
16925.5 0.0 ' "37850,l" 0,0 15389.0 10743,0 0,0 9002,7

5857.6 -369.8,5 0.0 4547.9 0.0 2904,0 0.0

3995.00 bulk 16152.5 12375,9 5740.3 4347.0 3212,5 9516.4 2972,5 2801.4 1724,6 0063-0
$788,3 0.0 3889,5 0.0 2207.8 0.0 -0..0 0.0

0,0 0,0 8.Q .0.0 0.0 0.0 0,0

GECO-PBAKLA GEOLAB.iMDF!



Table ^OC: Haw GCKS tritesrpane data (peak height) SIR for Well NOCS 34/10-3$

Depth uni t of peasure-: m

Depth Llthology p q r s t

•x d e f

j2 kl k2 11 12

b

Page: 3

c Sample

,1? S/Sst

9 h

ml

85930.6 -18607.2 27152.7 4.1054.-1 14640.6 52990.1 21048.5 8981,5 62451,7 0025-
17626.5 5513-3 70813.3 6458.7 2fi738,0 1709B.9 4081,0 H467,3

10411,0 10104.8 7951.7 S989.6 3390.5 5992.6 4363.6

4021.93 Sh/Clst 27408.0 21026.1 8154;?
36363.4 0,0 21833.

6970,2 4228.0 0.0

U4.2 7108.0 37724.8 6442.7 7351.8 14394.7 0026-2
11250.0 1.3101,6 7260.4 10775.4 11321.2

0-0 0.0 0,0 0.0

4025.00 bulk 114S0.0 10443,1 4556>4
6188,6 .0,0 3626«

0.0 0,0 0,0

19.1 2961.1 8906,6 2123,8 1951.3 1619.4 0Q64-0
G.Q 2641,1 .1272.0 0.0 1225.1

0.0 0,0 0,0 0,0

4257.47 133288.0 82220,7 3954-1,6 59422.0 19236,2 55302,9 <H024.5 13707.0 111125.9 0028-1
8643,8 8935.1 124591.5 !.0133<5 49125.5 32179.3 4368,0 24204,7

17142.6 15402,8 9430,8 9590.5 6395.6 9234.8 4785.3

4270,75 S/Sst 42283.3 20056,3 7603.6 11965.5 4.593,7 7461,0 4441..5
1158.6 723.0 13520.4 921,6 4481.0 2637.2

1367.6 1439,6 1176,5 1263.5 0,0 1103.7 0.0

130.0 12460.5 0031-1
0.0 2197,1

GÉCO-PRAKLA



table IOC; Raw GCMS t r i ter pane data (peak height) SIR for Well WXB 34/10-35

Depth unit of measure: si

Depth Lithology p q r s t

x d e f 9

12 k l

4283,48 S/Sst

h

k2 11 12

Pagei 4

; Sample

84288.2 46825.5 19485.0 27167.2 9513.1 24601.2 28033,5 4977.6 585S9.4 0032-1
3747.2 6S57,3 75001,6 7415,8 26374.7 17007.4 3542.8 12315.9

700<U3 6593.6 4136,4 3696.9 2535.8 3391.2 1703.4

•3530 ..00 Marl BB23BA 76623.0 4991.9.0 52S28.0 28949,5 240201.4 37477.9 17544.5 203625,6 0039-1
126545,6 0,0 661S03.3 43704,0 297702.9 105017,7 19903.0 230044,3

142672,0 167049.8 1.06648.5 122209.6 79513.4 105895.0 62013.9

GFCOPRAKLA



Table SGDt Saw GCMS sterane data (peak height) SIR for Well NOCS 34/10-35

Depth w i t of me&mx-t&t m

Depth t i t ho logy u v a b c

h i j k 1

D a r s t

d

Page; 1

f g Sample

n o

3SO4.GO bulk 21636,6 5256.0 15160,5 8103,9 4186.3 2534,3 6682,8 309S.4 2646.8 0061-0
13954.1 4509.8 2914.S 8523.5 2653,7 1447,4 3140.3. 4380,3

1829.6 2178.8 4206,4 3366.4 1609,5

3831.00 Sh/ClKt 292760,0 159628.7 377926,4 235392,0 93285.8 9B368.S 182701.4 102907.4 73939,1 0053-2
30GS76.6 149814,a 7067B,i 1566S1.1 55276,0 32947.5 91123,5 129100.9

30752.0 64770.5 118159,6 9277G.3 46520.3

3852,00 216366,2 106419,1 141358,8 91172,0 34464.4 36466.8 7914KB 46374,5 34024,6 0054-2
115279,2 630B7,2 33034,2 60792.1 21881.4 17849.4 46425.4 59001,4

18929.4 2U<m3 52063.0 42873.0 22372.0

3885.00 Sh/Clst lB68]i,?. B9430.0 199636,0 121486.8 45150.3 44884.1 90228.1 49769.6 40971,2 0057-2
155787.2 70635,2 33691.2 86922.2 27141,3 19973.3 44885,3 66933,3

20300,0 35586,2 60502,6 50181/3 23443.6

3894,00 140095,0 72067,8 166833,6 100149.2 38739.6 36730.7 75273.1 30337.3 31189.4 0059-2
123637.4 54933.4 28496.2 70500.8 24051.0 12384,7 33412,9 51748.9

13200.6 30037.4 44471.8 36503.8 16656,3

GECO-PRAKLA



Table fQD; Paw GQSS sterane data {peak height) SIR for Well KOCS 34/10-35

•Depth «ni t -of ate a sure i ta

Depth Litholegy u v a b c

h i j k

p q K s t

Page; 2

3929.00 bulk

d é

m n

l e

o

22657,7 6570.0 19938.0 12331,7 4522,0 4075.9 11498.3 4655.3 2735.0 0062-fi
14167.0 4519.0 3570.3 87S1.6 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 33245.8 10782-7 12671,8 29420.2 14310.3 8492.7 00.19-1
40838.0 14893.9 11490,2 26301.6 7565.4 3749,9 8217,0 14349.9

4060,2 9236,0 15964,4 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 0020-1
34110.4 15248,0 10344.5 22051.5 7598.7 3580,2 7738.4 12330.5

3872,0 58.1.4.8 14006,2 9753,2 3948.5

3994.05 S/Sst 75013.Q 28124.7 80765.8 46681.0 18089.9 17370,5 36480,0 17197,5 18634,7 0023-1
5609.0.7 -25882.7 18890.2 32201,9 12776,3 8664.3 156003 18784,3

6960.7 9941.3 21534.7 15010.2 9018.8

3995,00 balk 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 31929.3 4513,5 0*0 5200,4

2659,2 3680,7 6094,3 6889,4 2S29.7

GECO-rRAKLA



Table JO.Di Eaw GCMS sterane data (peak height) SIR for Well NOCS 34/10-35

Depth unit of measures KS

Depth Lit.hology u v a b c

ti i 1 k 1

t

4006,17 S/Sst

& £ g Sample

n o

P

75976.0 T>'*26.2 05304.3 51528,0 20367.4 19939,4 41220.6 18953,2 21507,1 0025-1
64659 J. 29571.1 22855,8 34688.0 11229,9 7115.1 15427,1 23427.1

8492.0 12784,1 27148.0 21324.0 .11025.6

4021.93 Sh/CIst 48008,7 12667.3 32825,5 21816,4 7-120,0 1Q44S.3 18975,6 10204.0 8365.0 0026-2
34482,6 1.1616,4 9857.6 21164,1 10528.0 0.0 5423.8- 10311,8

1756,8 5489,0 8454,0 7184,4 5337>9

4025,00 bulk 3779c,c5 9284.0 24541.0 13611,3 5416.2 4915,4 11611,4 5684.3 4764,5 0064-0
19064.5 6080,5 4557.6 10834,1 4439,1 2165,2 4306,5 6342.5

1866,2 4180.2 6969,4 6431.0 2566,8

4257,4? S/Ss.fc 83132,9 45740,2 117452,0 67979,3 2451.5,2 24356.9 47508,9 21822,9 30553,6 0028-1
85273,6 33233.6 29865,4 4X316,4 12351.4 9741.2 19869.2 22741,2

11804,0 15903,4 26692,0 21874,0 1.5641,5

,75 S/Sst 20277..5 9258.0 14344.7 7720,7 3393..3 2670.8 5780.8 2458,0 3S7.1.4 0031-1
7945.4 4589,4 2798,3 3903,2 1188,1 116S.6 2197,5 2781,5

.1094.5 1880.2 .2279.4 2206.3 2093 ..4

GECO-PRÅKLA



Table lOD: Raw GCRS -sterane data (peak height) SIR for Well NGCS 34/10-35.

Depth unit of sæasure; m

Depth Lithology u v - a b c d ft f g

j k 1 ift n o

p q r s t

4283,48 S/Sst 36127.1 19814,6 32056.5 16367,0 5965,2 6348.3 13772.0 5593.6 9422,1 0032-1
27978.1 11478/1 8882.5 U977.7 4753 ..5 3571 ..5 5663,5 6863,9

4357.4 5008.8 9241.3 6879,5 7622,1

00 Harl 94913.6 5663.3 340814..9 194222,8 813.17..6 80318,0 165342,0 87272,0 5S188.7 0049-1
237436.7 104252.7 50988.1 137446,6 42063.8 19445,8 54153,9 9.5999-. 9

22109.7 37736.3 79732,8 64468,8 30290,6

GECOPRAKLA I GEQLABi



Table !G8; Variation in 'friterpane Distribution (peak height) SIR for Well JCsCS 34/10-23 -Paqe: 1

Depth unit of measure: m

B c-fD Jl

Depth Lltholcgy B/& B/BfA B+E-s-F C/E C/C+E X/E Z/B Z/C Z/24E Q/E E/HH-F G4D-fEff p-s-F/C+E Jl^-J2% Sample

4.0.8 4.,91

4095.00

4097.42

S/Sst

Dst!

S/Sst

0,55 0.3.5 0.23 0.75 0.43 0-43 0.10 0,14 0,09 1.54 0.89 0.40

0,48 0.32 2.74 0.48 1..O0 0,32 0,50 1,00 0.32

0.43 0,30 0,31 0.66 0.40 0,90 0,27 0.41 0.21 0.99 1.00 0.40

0.07 67.17 03S8-1

70.08 0360-0

•54 ..95 G359-1

GECO-PRAK1A GEOLABlMOR



•Table !0F5 Variation in .Stefane Distribution (peak height} SIB for Well. MOCS 34/10-23 Page? 1

.Depth 'unit of measure: m

Depth Utholooy Ratio! Ratie>2 Ratio3 Ratio4 RatioS Ratio6 Ratio? RatioS 'RatioS RatiolO Sample

4084.91 S/Sst

4095-00 O s H

409?.42 S/Sst

0.03 49.65 78.34

0.82 -48.19 7"? ..21

0.79 50,93 75.78

1

0

1

.23

,89

.03

0

o

0

.78

.78

.75

.0

0

0

.73

.36

.65

0.

0,

0.

63

26

52

0

0

0

.64

.63

.61

0

0

1

,99

.93

.04

3

3

3

.59

,27

,19

0358-1

0360-0

03S9-1

R a t i o l r a / a ••$• |
R a t i a 2 : q / q + t * 100%
Ratio3t :2{r + &}/iq + t -f 2 ( r s- s ) } * 1.00%
Rat ion : a -t- b + c + d / h f k -s- 1 -f n
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Table lOQi Raw GOAS t r i t e f pane data (peak height) SIR for Well IOCS 34/10---23

Depth uni t of measure: xfr

'Depth Lithology p q r s t
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l i

a

Page r 1

Sample

4084.91 S/Sst

11.

kl k2 12 ml

171625,6 94331,2 40164.2 19292.0 13680.0 36654,8 20156,5 6415.7 46230.5 0358-1
29295.1 0,0 -61404;0 7851.5 32620,4 20998,9 0.0 21300.9

10410.0 9632,9 6734.7 5803.7 4151.3 4382,9 2961,$

4095.00 Dsc 53984,0 34144.0 0.0 28640.0 17312.0 142795.5 0,0 32220.0 32227.0 0360-0
185056,0 0,0 67647.9

12653.8 32275.8 0.0
0.0 17670,0 19904.0 29655.5 2964Q.5

0,0 0,0 0,0 0.0

4097.42 S/Sst 28574.5 15389.5 72X6,0 6691.4 3187,1 16159,9 6958.2 4209.1 10276.8 0359-1
14011,2 0.0 15495.6 0.0 6880.0 3745,1 2026,5 3647.5

2990.6 3253.a 1902,0 0.0 0.0 0,0 O.G



Table SQH; Raw GCMS sfcerane data {peak height) SIR for Well NQCS 34/10-23

Depth unit o£ measure: fa

Depth Lithology w v a b c

i i k

Page; 1

h

e f g Sainple

n o

40T34.9i S/Ssfc 105721.8 49546.4 57442.1 32091.2 14833.2 13000.0 28123,7 14671.3 10939.6 0358-1
48947,6 17699.6 11609.4 26039.3 9409,0 4547.5 11035.5 14779,5

6173.7 9981,3 19783.1 16572,5 10X21.6

4095.00 p,-<. 115622.7 27098.6 1S5934.5 138780.8 38186,7 44896.0 111776.0 60936.2 39080,2 0360-0
205608.3 74344,2 41121,6 140257,7 58590.3 19830,3 55643.4 84170.7

28653.0 45957.0 90518.8 7101.3.1 49401.7

4097.42 S/Sst 35947,4 9630.1 23061,2 12375,0 6214,2 5801,0 13009.0 6272.0 5725.2 0359-1
23077.2 8773.2 6136.2 13902,0 3726.6 2994.5 5520.7 8092.7

2726,8 ^857,8 8149.4 6769.4 4580.1

.(
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