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SUMMARY

J4/10-38

The three DST olls and ¢l in mud from 34710-38 are virlually identical and probably
from & highly mature {(~1 % Ho) marine soures rock with an appreciable fand plamt
nput. Tha off shows in the Ness Frv of this well are identical to the olis. The analysed
oif shows in ha Cook Fm. of this well are similar o the oilg, bul hapang distribution is
difterent and is more fke the trace ofl shows in the Statljord Fm. The hopane
distribution of thase suggests the possibiiity of & ditferent sourcs (possibly lacustiing?
ar different migrebial inputh, An il show in the Shetland Go. marl from 3830 m &g
differant 1o tha oils and all other oil shows in hopane distiibution and is less mature
{~ 0.8 % Ho} based on eromatic maturity, but is probably from a marning soures,

The o in 3410-23 and the ol shows in 34/10-23 are vary similar 1o the olls and Ness

&

ntoo ghows in 3440-35 In hopane distribution, isotope valuss and maturity

{~ 1 56 Aol

L9 i

The following tentative correlations have been mads:
The off in the Shetland Gp. marl from 3530 m in 34710-35 is from a source similar to

the Draupne Fm. in 34/10-35 {(mid-maturs {~ 0.8 % Ro) marine source).

The oils from 3410-25 and 3410-28 andd the ol shows in the Ness Fm of 34/10-38
and Tarbert P of 3871023 are from g similar sourcs - robably an anoxie, highet
plantrich, late mature {~ 1 % Ra) marineg source {-‘Sraugm ivigathar Fg., Dunlin Gp.?

or mixiura?s.

The oif shows in the Cook Frm. of 34/10-35 rezemble partly the Ness Fri. ol shows
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and pantly the Siatliord Fm. trace ofl shows In the same well. The latisr shows are
possibly from a diffgrent marineg or possibly lacustrine source than the other ol shows

and is of mid - late maturty {0.8 - 1 % Ro).



GECOPRAKLA o seoLasBior

Chapter 1

INTRODUCTION

Fluids from two NOOS wells; 34106-28 and 34/10-35 were anslyvsed on behalf of
Statoll, The adjectives of the study were ag follows:

. Characterisation of hydrocarbons in ofls and gases from DSTy, ol in mud and

in ol shows in reservolr rocks i the two walls,

- Datgrming any variations i bydrocarbon composition of gaszes, olls and o
shows within each wall and between the two wells and relating these varlations

to matunly and source differences.

- it o off and ol show correlation

Both soreening an foliow-up analyses were performed, Samples for analysls were
selected in association with Statoll on & sontinuous basis, The samples from 34/10-23
warg two sandstone core chips and a OST fluid (oilgas) sampie. The samples from
34710-38 include 23 cuttings samples, & side wall cores and 14 core chips (some of
which were for source rock evalugtion), three DSET fiuid sampiles {(gasioll) gnd one oil

in mud sample, Some of rock samples in 34/10-35 wary analysed for evaluation of

seurce rook potential and will be the subjed! of & separaie geochemical report,
Samples analysed for avaluation of migrated hydrocarhons were g8 follows:

Qi Shows In sandstones of the Tarber Fm. 408488 {0 4084.81 myand 40087 .37
o 4097 42 m

i
¥

95
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. Fluid sample DST # 1 wested in the intarval 40858 - 4085 m in the Tarbern Fm.

{i.e. batwaen the twa ofl shows)

34/10-38

8. Ol Shows i

Shatiand Gp. Mart from 35830 'm
Ness Fm. sandsiones x 3 {3831

“d

¥
L83
(el
(s
m
Do
[
3 =
ped

i

(D el
]

o

T3

=

[y

Cook Fm. sandstones x 4 {3883.7

SRR

Statfiord P sandstones x B {4287.47 - 428

B3
61
3
B
[a23
=3

. Thres Fiuid bam;}i& DET # 1, 2 and 2 iested in the indervals;
DET #3320 -
DET# 2 3984 - 3888 m
DET &1 4015 - 4025 m Cook Fm

L

m Nasgs B

fa

ook Frry

(6]

and ore ol in mud sampie from the Interval 3486 - 3504 m in the Shetland Gp,

Al analyses were conducted by Gaolab Nor except for ofl specific gravities which were

wasured gt GECO's petrolsum iaai}f*}twy The report is divided indo chaplers

according to the varous analvtical methods vsed,
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Chapler 2

SOREENING ANALYEBES

Usad to avaluate oif shows « Lithology Description Tables 1a and 1h. Rock-BEval Data
Tabies 2a and b

2.1 Ol Shows

Based on Hook-BEval data {Tables 23 and b, the sandsiones in the Ness and Cook
Fms. of 3§10-35 and Tarbert Froo of 34/10-23 are not very heavily staned, with 3,

N

values ranging from 058 - 1.33 mg HG/g ok in 3410-35 and ~ 0.35 mg HO/ rock
i 34/10-23. 5, values do not corrslale with & valuss, some samples have low &,
ralative 10 8,, othars have high &, relative 1o 8, (production index values vary from
£.38 1o 0.84}, possibly indicating different relative amounis of migrated hydrocarbons
o N&O compounds. In comparison, the Statflord Fm. sandstones in 34/10-35 are only
vary lightly oil-stained, with &, values fess than 0.1 mg HO/g rock and 8, rom 0.04 o
0.4 myg HO/g rock. The most heavily cil-stainad sampls iz the Shetland Gp. mar! from

2530 m with an §, of 4.54 mg HC/g rock and an 3, of 1.48 mg MG/ rock.
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2.2 O Gravity

Tables 3a and 3b show Ol Gravily Data and quantiative topping data. The rasulis of
this show that the ol from 34/10-23 is a slightly beavier than the olls from 34/10-358;

Sp Gr a8t 15°C AP Gravity

84/10-23  DST # 1 0.8274 pice 39.5°
3410-35 D57 #1 0.8082 gice 43.8°
DET # 2 0.8104 glce 43.1°
DST # 3 0.808% gice 435
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Ghapler 3

DETAILED GEOCHEMICAL ANALYSES

3.1 Gas Composgition and isotope Composition of Gases

This s based on O, - G, gas composition {Tables 4a-b) and 8°C composition of O, -

Oy hydrocarbons (Tables Ha-bl.

the olls In 341023 and 341 0-35. The main difference is the amount of methans from
83 % Inthe 34023 ol lo 78 % in DST 3 of 34/10-858,

ek

A crossplot of the 80 composition of mathane versus sthane (Schosll 1983) shows
{Figure 1&) that the different sampies plot falrly close togethar and indicate that they
are gssocialed with olis from mature maring source rogk. The crosspiot (Figure 1b) of
S0 somposition of methane vearsus % Cf?_@- ases (Schoell 1883) could indicate thay
the gases arg assnciated with condensate, Figure 1o (Uames 1883) sugoests the gas
i@ of-gssociated. Based on these plots, the most fkely interpretation is that the gases
ars derived from & maring sowrce and 2re gssocialed with condensaiss or highly

mature oilx

Eight off shows in whale rook samples and five shale source rock samples were
selvent gxtracted. The solvant extractable organic material (EOM) of these samples

and the five oll samples four from 34/10-38 and ons frm 34/10-23) were turther

N

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

e
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presantad in Tables 8a-d and 64 All the chromatograms can be found in Appendix
2. Whole TOM of all ot shows and source rocks werg also analysed by gas
chromatography.

Four whole oils, three from 34/10-35 and one from 34/10-83 were analysad by gas
chromatography. Both FID and FPD {sulphur sensitive detector} chromatograms of the
whole oif were produced. n addition, €, - G, as well as G, - U+ 088 chromatograms
weare made. All these traces can befound In Appendix 3. Data is presented in Tabies
fe gnd 81

Exemplary C, - G+ whole olf chromastograms from 3410-35 and 34/10-23 are shown
in Figures 2a-c. Exemplary safurated and aromatic hydrocarbon gas chromatograms

are shown it Figures 3a-f and 4s-g respectively.
3.2.1 Solvent Extraction

344038

Sandstones are falrly lightly stained by migrated ofl indicaied by EOM ppm valuss
ranging from 200 - 2400, with sxiraciable hydrocarbon {EH{T} cordents from « 100
ppm i 1300 ppm. The sibstained mart in the Shedand Gp. at 3830 m s an exception
in that | has significantly higher EOM and EHO cortents of 5188 m andg 4212 ppm
respectively, TOG-normalised values are generally typleal of olb-stained reservoir rocks

from 100 1o almest 800 mg EOMGg TOC in the marl EOM contant i3 towest in the

Statfiord Fm. sangstones, ndicating only fraces of oil are presant.

4

alurate/aromatic ratio of olls and off shows in the DSY szection are high,
sugpesting fairly high maturity maring source rooks oF & non-maning  source.

o
Asphaltene content is low (<« 10 % i shows and < &

<
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EOM content of tha two analyzed sandsiones i3 low {« 1000 ga;m}, incicating only fight
oif-staining {= 1000 pom}. Saturatefaromatic ralio is high (> 2) i both. The olf sample
sonsisis predominantly of saturated hydrocarbon content {w %} and sughests this
pigh AP gravity {~ 38) ofl is highly mature. Tha whols ol GC also indicatss s s lght
off {Figure 2¢)

3.2.2. Whole Ol Gas Chromatography

4038, 341838

Thera gppesr 1o be only very slight diferences in the O - G, composition of the D8T
oilg from the two wells, The G, - Ty whole off QUs do, however, show that here is a
differancs betwaen DET 3 Figure 2a) and DETs 1 and 2 (Figure 2b) from 34/10-35.
D5T 3 has slighlly more G0+ n-alkanes and siightly more isoprenoids relative to i
alkanes {possibly signitying lower maturiiy). DET 3 also has lsss methane than the

z"\'\-v*

other two DBT olis from this well The 34/10-28 oil appears {o have signiticantly less

gt (Figure 2¢} than the 34/10-35 oils. Sulphur aromatics are not abundant in any of

ihe oils basad on the FPD chromatograms of the oils.

3.2.3 Saturgted Hydrocarbon Gas Chromatography

34/13-358

The four oif samples {3 USTs and one ol in mud) have very sirnitar hydrocerbon gas
chiromatograms with & smooth n-alkane eovelope tfrom nl, - nU, with 8 maximum

<
<3

al ~ n,, (Figure 3g). There is no obvicus odd or even n-alkang preference.

isoprenoidin-alkane ratios {e.g. pristane/nly ~ 0.5} suggest & mature sources for the

5y
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gils, Fristang/phyiane ratio of about 2 suggests a source rock with g significant land

Ry

plant input,

The ol ghows in the Ness and Cook Fry sandstones have similar n-alkane envelopes
from nGy, 10 00, as the oils. The kw nly, - nC,, alkane cordant is due to losses

sourred during sampling and work-up procedures, The more propounced unrgsolved
gnvalops {of “hump™) {s aiso due (o samping/work-up. A very slight odd n-alkang
prefarence can be sesn in some of the olf shows {Figure 3b), suggsasting a significant
fand plant input

Other oif shows in the Shetland Gp. mard al 3530 m and in the analysed Statijord
sandstong section (4250 - 4300 m} have slightly different saturated hvdrocarbon
distributions o the Nass/Dook Fmy ol shows, The marl has an n-alkane envelops from
aly; 1o nluel+) with & maximum at about nl,, (Figure 3n). The low nC, - nl,, content
is partly due to samplingiwork-up, bud s also probably due o migration processes
{(residual off show in migration pathway¥). There are siight differences in detall
between the matd and Ness/Cook Fmu oil shows, panticularly the lower prigtang/
ohyiane ratio of the marl {possibly pantly due to migration processes rather than just
anvimnmemﬁsmme} and slight sven nwakane preference mii‘ - nCy), Suggesting &
mors anoxic source than the Ness/Cook Fm, oil shows {or less mature?). The Statiiord
Fm, sandstones have similar saturate fractions to the Ness/Cock Fra, sandstones
except ior the more prominent unrasobved envelope between nCy, and nly, in the
Statfiord samples (Figure 3d}. This could be due to the presence of an earlier charge
whinh has bean biodegraded.

Tha n-atkans range and distribution of the off and two ofl shows are fairly similay, Le.
smooth n-akane envelope fram nly, - nly (N4, - Gy, in oil) with & maximum at nCy
in the shows and nl,; in the ol The hydronarbons in the shows and ol have a
pristane/phytans ratio of about 2 and slight odd n-atkane preference at nC,, and ny,

of (Figures 3e and 31}, The source of the off and ofl shows probably had a large land

18
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input andéor mildly anoxic depositional environment. Low isoprenoid/n-alkane ratins of

both off and ofl shows indicate they probably come from maturs S0UICe 1o0KS.

124 Aromatic Hydrogarbon Gas Cheomatography

3435

The oils have very similar aromalic hydrocarbon distributions (Figure 4a). The high
vajues for aromatic maturity parameters such as MNHA, DMNR and MF 1 and 2 are
typical of highly mature source racks. The calcuiated vitrinite reflectance based onthe
MPE 1 &8 11 % Foo This may be slightly too high (bassed on general in-house

bservations), but centainly suggs sourcs matrity near the base of the ol window
{~ 0.8 - 1% Ho) The high bipheny! {biphenyl and methyliphenyvis) content is also

ingicative of 8 highly mature source, ud ong with an appraciable fand plant input
{biphenyis are grosally most abundang in coals). Su,ghur aromslios sgert in thy FPO
chromalograms of the gromatic fraction of these pils also indicate g highly malure

source rock. This s based an the virtugl abssnce of t-methyl dibenzothiophenss and

dorminance of early eluting O,-dibenzothiophenes (Flgure 4b).

The Nesgs/Cook Fmoil shows are very similar to the gils, sxcent for a raduced amount
of aikyl naphthalenes, due o sampling and workeup (Figure 4.(:}, and have similar

T

saioulated vitrinite reflectances of ~ 1.1 % Bo based on the MPHYL

it shows in the Statfiord Fm. and in the Shetland Gp. mari are siightly different to the
Ness/Couk Fm. shows, having even less alkyl naphthalenes {because they arg miy
residugl ol shows {migration pathway?), The aromatics of the marl consist

predominantly of & high molerular weight unresoived envalops. Maturity of the mar

and Statfiord Fm. off shows is slightly less than the Ness/Oook P shows and oils,
being about 0.8 % for the marl and 1 % Fo for the Statfiord Fm. from MPEL Sulph
aromatics wre apparently absent rom the mard and Statfjord Fr. shows,



GECO-PRAKLA T seoLasBnon

34/10-23

Very similar gromatic hydrocarbon distribution in off and off shows {Figures 4fand gl
Caloulated vitrinite reflectance based on MPL 1 i ~ 1.1 % Ho for the two ol shows
{similar to Ness Fn. shows in 34/10-35) and for the oil. Sulphur aromatics are virfually
abwent from the ofl shows and off, the distnbution seen 1 oil iz very similar to that of
tha 35/10-23 oils and indicates g highly mature source {virlually no T-methylk

dibenzothiophene rslative 10 4- and 3+2-isomers),

ey
P
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3.3 Isotope Analysis of C ¢ Fractions

EOM and EOM fractions (EOM, saturated hydrocarbons, aromatic hydrocarbong, NSO
compound fraction and the asphaltene fraction) from four oils from 34/10:-35 and one
oil and two oll shows from 34/10-28 were analysed for stable carbon isolope
composition. The data is listed in Tables 8s-b and So-d and plotted in Figures Sa and

Sh. Figure 5a shows a crosspiot of the 8°C lsotops values of saturated versus
aromatic hydrocarbong, and Figure 5b shows the Galimov plots of the 8°C isolops

valugs of the various fractions from the sxtracted material of the samples

SH10-35 and 34/10-23

fsotopic composition of the olls from 34/10-35 and off 34/10-23 clustar in a tght group

f.;)

a8 can be seern from Flgurg Ba The ol shows from 3410-2 o cluster close o
these oifs. Tha 84/10-38 oifs and the 34/10-22 oif shows plot wall within the terrestrial
fieid of the Boler (1884 }-derved crossplot {Figure 5a) and suggest a significart land
plant input {0 the source of these samples. The 34/10-23 ol plots wosest 1o the 34/10-

35 ol in rmud sample taken during delling of the Shetland Gp. section

vy
T3
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3.4 Gas Chromatography - Mass Spectromstry

In 34/40-38, thres DST oils from the Ness and ook Frms., ong off from the mud from
the Shetland Gp. and of shows from the Shatland G, (1), Nass Fm (8, Cook P
{2} and Statfiord Fm. {3) were analysed. In 34/10-23, one DET ol and two oif shows
from the Tarbert Fro. wers analysed. The data are pressenied in Tables 10a-d and 10e-

~

b and the fragmentograms in Appendix 3. Exemplary fragmentograms menticned in

the text are shown in Figures 8a-3

24/M10-35

The oils have very similar M/Z 177 fragmeniograms in which + steranes and
Irilerpangs are very mingr components. and lower molecular weighl compounds

4

pradominate {(Figure 8a). G,

i 27

- 0, diasieranes and G, off hopanes and O,

nechopang are the dominamt G+ compounds,

The Ness and Oook Fm. ofl shows have similar M2 177 fragmeniograms 1o the oils
{Figurg 8b}. The Shetland Gp. mad from 3530 m and two of the Sisttiord Fm. ol

shows have mare G+ compounds than the olls, particularly the Cy, digsteranes and
Cug hopanes (8.9, Figures 8o and d). The distribution of communds searn in the M2
177 fragmentograms of all the cils and off shows is typical of mature marine {and

s

some avmt;wa source rocks fwith Gy, » O, diasteranes and diasigrane: hopane of

ﬂ)

111} The higher coment of U, steranes and hopanes in the Shetland Gp. mard and
Statfiord Fmu. sandsionss could be due to lower maturily source for the oil shows in

these rocks than the oils and ol shows in the Ness and Cook Fms.,

The M/Z 181 ragmentograms show thers are clear differences betwesn the olls and
associated Ness F, ol shows, the Cook Fm. shows, the Siatfiord Fm. shows and the
Shetiand Gp. Marl oif show. The oils and Ness Fru oif shows (Figures e and 6f) are

characterised by a fow content of Cye hopanes in which the off hopanes are relatively
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minor gomponents. The dominant hopanes arg the &, nenhopane (paak A, the Cy,
off hopane {peak B} and the C,, dighopans {peak X} Trioyolic terpanes from G,
G, are also prominent. In contrast, the Cook Fm. shows {Figures 8g) bave more of
the uff hopane series, aithough the ©,, nechopans {(peak A} is still prominert. The G,
~ 5o tricyolic wipanes, and Gy~ Uy triovedio terpanes gre alse more abundant and the
ratio of Oy 1o Oy off hopane {peaks O/E) is much higher than in the oz, Thds i also
the case for the Statfjord Fm. off shows {Figure 8h), where, in addition, T/T, is mug
higher and the §,, diahopane o Oy of %mptﬁ,w ratio (peaks XVE} is lower, This is
taken to indicate that the Statfiord Frm, ol shows are less mature than the Cook and
Ness Fm. olf shows and oils. There is also the possibility of a different souree for the
Statfiord and Cook Fm. shows compared to the Ness Fm. shows. This is i contrast
to the Cook Fm, DET oiis which are virtually identival 1o the Ness Fm. oils and ol in
rmud sample from the Shetiand Gp. The reason for the diffgrences betwean the Cook
Fm. olls and Cook Fri. off shows indicatss that there are vertical hatarogeneities inthe
resanvoired hydmearbons in the Onok Fmy

]

The ol show in the mar! from the Shetlang Gp. is different 1o the olis and other ol

shiows in that, while off hopanes are as abundant g8 in the Staﬁjmﬁ Fi. olf shows,
(Figure 81, the T /T, is lower and T, dishopana/C,, ¢f hopane VE) ratio is higher,

which is more like the oils, it s possible that the mad ol show is sowced by & less

:-‘}

mature squivaient of the souwrce of the olls and Ness Fm. oll shows.

{Note the mad oil show has a very similar M 181 fragmeniogram to the Upper
Jurassic shales (Figurg §)), while the nils and other oll shows are similar to the Cook

shale {Figure 8K} - detailed sowrce rock/oll corrsfation in

Qiis and il shows are probably all dedvad from maring anoxic source rocks based on
the distribution of Oy - Ty «f hopanes {e.q. 8y 2 ’i)gg where visiblel). The high C.y/Cy,

)

af hopane ratio {peaks C/E} and very abundant toyalic terpanes inthe Cook Fm. and

particutarly in the Statford Fmy, shows suggests a different source {marine &iso - or

possibly acustring? Nolg low Oy, steraneg contents - ses balow).

ik
]

sEoLanBNoR



| GECO-PRAKLA ceoLasBinor

The sterane composition (M 217 fragmentograms) of the oils and Ness/Cook Fm.
oif shows 1z fypical of bighly mature clastic maring sowrce rocks ~ Le. dominated by Gy,
- {3y, shor side-chain steranss and G, ~ Gy diasteranes (Figures & 1), In comirast, the
Siatfiord Fm. and Shetland Gp. mart ol shows have less Ty - O, compounds and
more of the reguiar steranes {Lo. offd and oo sleranes - Figure 8m}. However, ke
the oils and Ness/Cook Fm. off shows, they have similar relalive amounts of
CurilueUay compounds {ypical of maring, and soms lacustring source roeks). The

served differences in sigrane distibution of the oils and Neas/Guok Fri. il shows
o the one hand and the Statfjord FmJ/Shetland Gp. mar! shows on the other arg
probably partly dug to the jower maturity of the latter. Note that, although probably
from the fsast mature source, the Statfiord Fm. shales appear 10 have less or very low
contents of O, steranss comparsd 10 the olls {possibly Indicating a non-maring

mtuence source for the Statfiord P ol shows)

34/10-23

The oll sample and the two olf shows have simitar MZ 177 fragmentograms {(Figures
oy and 8o}, G, ~ O, diasteranes are the dominant componants, bl much less

abundant compared 1o the « O, hydrocarbons.

Tha M/Z 181 fragmentograms also show greal similarity betwsen the ot and the off
hows have a lower contert of the &, - Oy uS hopanas than
trinyclic terpanes {(Figures 8p and 8g). The low T/T, and high €, dialopans/of

hopang ralio suguest the ol is from a highly mature sourcs.,

The O, - Oy slgrane distibution of the oils and ol shows seen in the MZ 21

iragmsntograms iz {aidy similar {one ol show has slightly more of the G, diasteranes).

The main differences between oll and o shows is the lowar amount of G, - G, short-
site chain sleranes in the ol {Figure &) comparad 1o the ol shows (Figure 8s).



Chapter 4
LCONCLUSIONS

The four oils (3 DEYs and oll in mud) of the 34/10-35 well are very similar in
fty ~

composition. The three DST olls are very light (AP grav 43% and the data on the

g%

ssociale gases suggest they are mature. The GO and GC-MS data suggest the olls

arg from & highly mature marine source rock with a significant lang plant input,

ustimated source maturlly is abowt 1 % Ho (1.1 % Ho based on MPI 1 index). The
high tand plamt input s based on the slight odd n-alkans preforence n some off shows
only}, sbundant biphenyls and pristane/phytane ratio of ~ 20 & maring zourcse is
indicated by the relative slerane 1o hopane abundance in the MZ 177 fragmentogram
and from the sterane distribution in the MWZ 217 fragmeniogram. The Upper Jurassio
in this well has a guite diffetent blomarker composition and is unlikely 1o be the source

of the oils. In fagt, the blomarker distribution of the Cook Fm. shales s mors like the

ol

The Mess Fm. ol shows i 34/10-35 and 10 8 lesser extent the ook Fm, shows, are
simitay in compaosition to the olls, The shows in Statfiord Fro. and o some sxtent the
Cook Frm, have slightly different biomarker compositions, but the GO data is simslar
to the other ofl shows. Ths | cpang disiribution in the Satfjord Fm. {and o a
gytent in the Cook Py is noticeably ditferent 1o the olls and Ness Fm. shows in that
the off hopane distribution is slightly different, e.g. higher 0,00, 08 hopane ratic,
ipeaks GVE) ang there s noticeably more Gy -0y tioyalic terpanes than in the oils.
This cowld be due to a different source for the trace ofl shows in the Statfjord B,
{stmilarly for the Cook Fr. shows), The matunity of these appears 1o be less than the
olls - probably i range 0.8 % Ro - 1 % FHo {1 % Ro according 1o MPL 1 index). In
contrast o these, the off show in the Shetland Gp. Marl at 3530 m is probably from
a maring soures with a lower land plant input and more anoxic source, bul isss mature

{MPFL 1 suggesis ~ 0.8 % Ro) than the oils.

The 34/10-23 Tarbert Fm. o and the two Tarbert Pm. ol shows very similar fo the

wih
o

ceoLaaBnon



i 34/10-35, |
gre isotopically also very similartothe 5

olis

and oil

3413
34403
34/10-23
341023

ixs

14y}

34/10-35

shows &

GECOFPRAKLA

Le. from a highly mature sourge with a

as follows:

Gils and o
Noss Frin Qi Shows {pan of Cook Frm. shows)
Tarbart Fm. O
Tarbert Fm. O

iy moud

Shows

sEoLasBnon

targe fand plant inpul. They
34/10-35 gils. A preliminary grouping of the il

Shetland Gp. O Show

in Statfiord Fon

Trace O Shows
o Coaok F

s
us pa

Shows in the 51

Summary of some of the m

'

ain cifferentialing parametsrs for these three groups as

follows:

BphR®  DMNRS MPH® = % Re® DUEY /B BAY  Ba®C
A 0407 23 1412 ~11% ~0ET S04 0204 ~28
B <02 =13 ~07 SOLE% OB A8 02 ~31
0 <y 9 £.8-1 {9 =06 ~0.8 D& 9

®ofrom aromatios tabis

® from hopans - G0-MS able

*

gxciudes pils

*excludes ofl in mud sample

("\

B = Oy Tioyolic/S,, hupane ratio

hopane ratio

hopana/C,, risnorasohopane ratio

18
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interpretation Limits

All analyses and frderpretation in this report have been performed by Geolal Nor,
unless specifically sigted otherwdse. The interprefation is bassd on the analytical
resuits in this repord, information suppiied and guoted by the clisnt, and general public
knowledge of the arsa in which the well is located. The interpretation is right 1o the
bast of Gaolsh Nor's knowledge, but a8 Geglad Nor does not have acoess 1o sither
all geological nor geochemizal information of the area of the well, Geolab Nor's
imerpretation must be ussd & the chenl's owe sk,

Tha following intarprelation fimits have bean used in this repon. These fmite have

been establishad by Geolab Nor, onthe basis of #ts experience and in conjunction with

other published data and must not be regarded as absolute.

Comparison of GO-MB Maturity Paramelers

Applicable ondy for manne fype H k {}go*} w ith ow terrestrial Input. For defipttion of
G2, 0 F G 8, gt rand s, see GU-MS definilions,

Vitrinita %o % B
o Bo M) DaPVOAEY offos esViasteres)
0.5 48 25 20 Q.37
8.8 80 15
0.6-0.F 54
0.7-0.8 080

Comparison of Aromatic Hydrocarbon Maturity Parameters

Yitriniia

e Ro . MNR 41 MDRT
i} 7 1.0

1.3 2.0

GECD-PRAKLA aseoLasilnos
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Source Rook Depositional Environment based on saturated HC GO
~ General Indicators

Prgtang/phviane Source rock inrroretation
<1 Maring, hyparsaling, saline lagustrine
13 Maring or lacustring with
varighle land-plant inpt
=3 Fredominant iand-plant input of non-maring

CP, pre-peak

ol gengration Souree rock intarpretation
< Maring, saiing lgoustring svapontes
T2 dMived marinefterresing! source ook
or eshwatarflacusling
P Mainly 1ermestngt soures rack

Source Rook Deposhiional Environment and Maturities based on Slable carbon
isotope Dala

Most of the ’ntemre’zaxm of stgble carbon izotope data are based on cross-plotting
and a visual examination of the plofled data, The interpratation imits are shown inthe
figures, when \}.,,e;ci
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Abbrevigtions

List of abbreviations usad for Mhology deseription
{sorted aiphabelicaly]

ang = angular

har = Banvte {mud sddifive)

it = Dituminous

bl = Diugbiveish

ik = black

by = hriltle

b = Drown/brownish

Ca = Uarbonate {imestone/chali/dolomite/siderite)
cale = Caloarenus

carb = CArhOnACECUS

£am = cgment used gs additive {undsr “tont™) o to desarihe cemanted B/5st
Chert = Chert

chk = Chalk/chaly

oy = Clayevishaly

engl = gonglomerstic

Goal = Goal ‘

Coabad = Losblike additive {e.g. chromiignosulfonats)
Lm,&f = Conglomarnat

Cont = Coramination{s)

org = COAMse grainsd

did = grigd deilling mud

ol = Dolon :tefﬁaiamitéa

gk = dark { foud &

dsk = fms\ owh; {coiourn;

evan = SalilGypsumiHalite {(naturad "Other” or as additive "Cont”
i = fne grained

HE = farruginous

§ib = fibres {mud additive/contarningtion)

S = figaile

s = fossiliferous

giaug = Giguconite/glauconitic

an = grean/greenish

gy = grayigrayish

hd = harg

ety = igneous {mateal derived rom igneous souros)
Kaolin = Kaoin{is)

kin = Kgoinitic

; = {0088

am == z:*‘s‘mic*"‘i‘:minae

b = Hght {colou

m = medium gwiou‘;‘ or grain size)

Marl = Mar fcaicafeaus claystone/mudstong)

mic = ITHCACROU

w= Mica ust:sd as mud additive

.
H

Mica-ad



£

No Mat.

ns

of

tolnl

or
Other
o

ol

Qrp
B
Pyr
rad
g

5

sH
S/5s8
ShCist

{

id
il
it
Shat
&t
tar-agd
trbvfgs
fuff

v ool
W

WX

S‘}i‘

&y 45 W

GECO-PRAKLA

= marky

H

No matenal lell over after washing

= nutshells {mud additive)

olive

Oolitefpolitic

OrENGS

Oiher lithology/mineral, specitied alter this word
pin/pinkish

gale {colourn}

paint/rusiplastic contaminations/additives
purple

Pyrita/pyritic

redfraddish

roundirounded

sandy

Sand andfor sandsicns
Shale andior claysiong

= Sideritefsiderilic

stained {(with natural ofl or cil-ike additive}
Tardike additive {e.g. "Black Magich
furbodritled fragments

Tuft

tuftaceous

vasious colours

witite

Waxy

yaliow/yeliowish

aEoLanBror



......

gEoLanBuoR

List of abbreviations used for parameters, ratios angd snatylicsl methods
{stoted siphabstically)

Rt

EOM
FiD
FRD
GG
GO-MS
GHM

{"
3
&

'

[
<f<
3]

Trmax
TOG

Qarban P’réz‘ermcg index,

0.5 x D28+C27+028+0314023 + DES4027+028+ 0314038
O24+026+028+030+032 ©2 4{;28«:» 30+032+034

Extraciabia Organic Matier

Flame jonisation Deteatw

Flame Photomelric Detector

Gas Chromatograph

Gag Chromatogeaph - Mass Speclromater

Geofing Hydrocarbon Meter {(combined thermal

gxtrastion - pyrohysis gas chromalograph)

Hydracarbons

HMydrogen index {1 f{‘} x S&TOCS

High Pressure Liguid Chromatograph

Ratio of 4+/1 »memgf diberizothiophens

Ratio of 2-/1-methy! naghthalens

Methyl phenanthrensg

Methy pha‘:«n:zntwm:; islel= N

TERIMPL2MPY / PLOMP L IMP

Madium Fressure Liould Chromatograph

Nitrogen-, Sulphue- and Ox ygen-compountds

Oxygen index (100 x BTOC)

Phenanthrens

Production Index (14514821

Petrpieum Potential {(51+823

Measured Vitninite Reflectance in Paroent

24 show and source rock evaiuation msxumem

Amount of Fres Hydrocarbons, Hogk-Eval

Acmount of Kerogen pyrolysate, Rook-EBval

Amourt of Oxdised C}mz:rl:g, Material

Spore Colour index {maturity indicatorn

Tharmal Sonductivity Dstector

Thermal Allsration Indeyx (matully indicaton)

Tempgrature of maximum @;{u%y.saie yield, Rook-tval

Total Organic Carbon
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EXPERIMENTAL PROCEDURES
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3as Analysis

The gas was analysed on a Varian 3400 model gas chyomatograph. A 5 m Plol fused
siica column with 0.82 om intgrmal diamster and § pm ALOYRCTE fim thickness
{Chrompack ine} were used; nilroges is used as carnigr gag. The temperalure
program in the column oven is as follows; an initlal temperature of B0°C, a heatling
rate of 8°0/min up to 20070 heid for 10 mins,

The analysis s performed using & 0.5 mi loop injector and flame lonization detecior.
Correlation was schisved by use of external standards. Two o’ of gas are removed
fom each sample for chromatographic analysis of {he Gy o G, range of

hydrocarbons.

et
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Tutal Organie Carbon {TOL) and Total Carbon Analysis
This analysis is performed using a LECG ©8244 Carbon Analyser,

Hand-picked ithologias rom cuttings sampies are crushed with a monar and pestle

nd approximalely 200 mg (80 mg for coals) are accurately waighed into LECOD
prucibles. The samples are then treatad three times with 10 % hydrochions acld o
remove oxidized (carbonals) carbon, and washed four imes with distiled water. Tha
samples are dried on a hotplale at 80 - 700 before analysis of total organic carbon,

Total carbon is also analysed on the sams inslrument using approximataly 200 mg of
untreated crushed whole rock, Oxidized {carbonate) carbon is caloulsied by weight
differencs.

Total organic carbon can alse be analysed on the Rock-Bval § Pyrolyser during the

normal run of the ingtrument,

Rock-Eval Pyrolysis

This analysis is performed by using a Rock-Eval i Pyrolyser. Appravimately 100 mg
crushed whole rook is analysed. The sample is frst heated at 30060 for thee min in
an atmosphere ot helium to release the free hydrocarbons presant (81 psak) and then
pyrolysed by increasing the ivmpammm frome 3000 to 8000 {emp. gradient
25eC/ming (52 peak]. Both the $1 and S2 vields are measured using & flame
ienization detector (FID), In the tamperaturs interval between 30020 and 2000, the
relzased gases are spit and a proponion passed through & carbon dioxide trap, which
5 connectad i a tharmal conduntivity detector (TCD), The valug obigined from the
TOU corrgsponcs 1o the amount of oxygen contained in the kerogen of the sample and
iz reportad as the 33 peak

The ROCK-EVAL I Pyrolyser also analyses the TOO of each sampls during the

aormal run of the instrument,
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Solvent Extraction of Organic Matler (EOM)

The samples are extracted mszm a Tecator Soxter HT-Bystem. Carefully weighsed
samples are taken in & pre-extracted thimble, Some aotivaled copper s added 1o the
gxtragtion cup end dichloromethans/methanni (8377 Iz used as an extraction sobvent.

The samplas are bolled for 1 hour and then rinsad for 2 hours, If the samples contain
more than 10 % TQC, then the whole procedure is repeaied ones. The resulling
solution is fillered and the solvent ramoved by rtary evaporation {200 mby, 30883 The
amount of EOM s gravimstrically established.

Removal of Asphalisnes

The EOM is dissolved in tetrabydrofuran in a fask and n-pentane is added to
pracipitals the asphalsnes The soldion ig then stored i the dark and at amblert
emperature for at least 8 hours. The solution s then fillered (Baker 10-5pe system)

‘“;

and the precipiialed asphaltengs retumed  fo the original flask by disschidion in

dichioromethane. The solvent s removed by rotary gvaporation ai 200 mB and 30eC.
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GChromaiographie Separaglion of deasphaliened EOM

Chromatographic separation is performed using an MPLD system developed by the
company. The EOM {minus asphalienas) is injected into the MPLC and separated
using hexane as an stuent. The saturalsd and aromatic hydrocarbon fractions arg
collentad and the solvent removed using a rolary svaporator &t 300, The fractions
are then transferrad to small pre-weighed vials and gvaporaied o dryness In 8 stream

oo
i
¥

of nitrogen. The vials are re-weighed to oblain the weights of both the saturated and
the asromatic fractions. The weight of the NSO fraction which is relained on the

colume, is obdained by weight difference.

Gas Chromalographic Analyses
Saturated hydrooarbon fractions:

The instrumnent used for this analysis is a FERKIN ELMER B320 Gas Chromalograph
pguippad with an FID detector and an OV column, The carder gas is hellum and the
{femperature program runs from 80=0 o 30020 at 2 rate of 4ollimin. Final hold time
iz 20 mins. The saturated hydrocarbon fraction is diluted by 130 and a 1 microlitre

aliouol of this is injacted info the instrumeni,

Aromatic hydrocarbon fractions:

The instrument used i3 8 Varan 3400 Gaz Choomatograph with a 88 m SE 54
capiiary column, split injector and a columy splitter leading to FiD and FPD dateciors,
which allows simullanesus analysis of co-eluting hydrocarbons and  sulphur
compounds. The carrler gas is hellum and the temparature program runs fom 400
¢ 2800 at a rale of SoCimin, Final hold tims is 10 mins. The aromatic hwdrocarbon
fraction is cilited by 130 and a 1 microlitre aliquet of this is injected inio the

instrument.
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Whole Ol Whole Exirast

Whole ofl chromatograms are determined on a Perkin Elmer Sigma 2000 gas
chromatograph fitted with a split injsctor, 28 m SE84 capillary column and effluent
gplifter connscted (o FID and FFD detectors gllowing simuliangsous determination of
hydrocarbons and suiphur compounds. Approximaiely 0.1 microlitres of whole ol are
poted and the temperature program on the chromalogeaph ams from 1000 1

30050 at 4olimin.
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Combined Gas Chromatography - Mass Spectromelry {GO-MS}

The GU-MS anglyses are parformead on a VB THZED system inmterfaced 1o a Hewlelt
Fackard 5880 gas chromatograph. The GO is fitted with & fused sllica S84 capillary
colurmn (40 mx 0.22 mm Ld.} dirgctly info the fon source. Helium (12 pall is usad as

carmgr gas and the injections are performed in spitiess mode. The GO ovan is

»

programmad from 4500 10 1500 at 35«0imin, at which point the programme rale is
2ollimin up {6 31060 where the column is held iscthermally for 15 min. For the
aromatic hydrocarbons, the GC oven is programmed from 50eC 1o 3100 at Solimin,
and hald isothermally at 310=0 for 15 min. The mass spectiomslyr i operated in
glactron impact (B} mode at 70 ¢V sleciron energy, & rap current of B0 ud and &

source femperaiure of 22000, The instrument resolulion used is 2500 {10 % value).

The data syslem used is g VG PDPUY73 for acquinng data, and a Vax station 3100
for peak processing the dala, The samples are analysed in multiple on detaction
mods (MID) at g scan cvele time of appraximately 1.1 sex

Caloulstion of peak ratios is performed from peak heighis in the zppropriate mass
fragmentograms.

Saturated Fragtions
Terpanes

The most commonly used fragment fons for detection of terpanes are M/Z 183 fur

defection of 25,2820 trisngrmoretane or 25,2830 risnorhopang, M 177 for detection

<

of demethviated hopanes or morstanes, M 191 {or detection of tricyoiic, tetracyolic-
and pantacyelic lerpanes and MW/ 205 for methyisted hopanes or morsianes. The

e

motecular fons MAZ 370 and 384 are also recorded for identification of Gy, and Cy

ititerpanes raspectively.

%
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Sieranes

The most commonly ussd fragment jong for detection of steranes are M 148
distinguigh betwgen buand 88 s s, M/Z 188 and 253 for detsction of rearrangsd
steranss, M2 217 for detection of rearanged and normal steranss and MZ 218 for
detection of T4R{H} 17B{H) steranes.

‘

The WZ 237 fragment fon s used to detect possible aromatic contamination of the

saturated fraction. i also ussd for datsction of methy! steranses,

~eod
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&romalic Fractions

Alkyi-subsiiiuled Benzenes

The M/Z 108 fragment ion is often used to detedt the alkybsubsiitiited benzenes. ftis

espacially useful for the detection of di-substitiied benzenes, M 134 can also e

used for the detection of G -alkylbenzenes, but benzothiophane will aiso give a signal
with this agme&ﬂi fon.

Naphthalenes

Methyl naphthalenes are normally detected by the M/AZ 142 fragment fon, while T

e
'y

naphthalenes are detstied by M/Z 188 and Conaphthalenes by W2 170,

Benzothiophenses and Dihenzothiophsnes

Benzothiophene can be detedisd, as mentionsed above, by MWZ 1234, The ME 184
fragment lon is used {o detedt the dibenzothiophenss, The M/Z 188 and M/Z 212
fragment ions ars ussd for mg;:thyénsu‘msiﬁutm dibenzothiophsenes and dimsthyd

subsitiuted dibenzothinphenes respactively,

Bhenanthrenes

Phenanthrene is detecied using the M2 178 fragment lon. Anthvacene will, § pragent,
also give a signal in the MAZ 178 fragment ion. Methyl-substitited phenanthrenes give
signals in the MZ 182 frggment lon, whils the WZ 208 fragmert ion shows the
dimethlsubstituted phenanthrenes and the M/ 220 fragment fon shows the O,

substitutad phenanthreneas.

93]
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A%

Aromalic Sleranes

Monoaromatic sterangs are detected using the MZ 253 fragmant lon, whils the
trigromatic steranes are detecied using the MZ 231 fragment fon,

(8]



Mass Fragmentograms representing Terpanes
{(M/Z 183, 177, 191, 205, 370, 384, 388, 412 and 428)

Peak Identification: {coand § refer lo hydrogen atoms at U-17 and 0-21 respectively
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TRUCTURES REPRESENTING TERPANES
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Mass Fragmentograms representing Steranss
(MUZ 148, 188, 217, 218, 288, 372, 388, 400 and 414}

FPeak ldentifications: cand B refer {0 hydrogen atoms at -8, G4 and G417 in reguilar

steranes and at 413 and C-17 in diastsranes).
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205 Bo diacholestane CooMin

wn
i
=

OR Bo diachoiesiane Cortie

i
£

205 off discholestana Lonrblye

= woa oo
P
H;.
=

20H «ff diacholesiang O N { 1, R=j
. 208 B 24-mathybdiacholestane Oy, { 1 B=UM,)
20R Bo 24-mathykdiacholestane  CuH., { 1, R=OHy)
g 208 of 24-mathyldincholestane Oy { H, F=OHg

+ 208 gao cholestans Cartlyg (i, RetHy
o 208 Bo 24-ethyl-diacholsstane I { B, R=CoHa
+ 208 o cholestans Cortlia { IV,
i 2058 ofiff cholesians Covtlia { 1V, RaM}

+ 20H of 24-methyvbdiacholestans T M.,

,m
i
H
5
o

Lo

i 208 aee cholesiane G {Hi, Hat)
k. 20 Bo 24-sthyl-discholestane CaeHis { 1 H=GH)
20H aff 24-ethyl-diachalestang Coeidan {1 8=
m. 208 o 24-methyi-cholestans O {5, H=OMg
n. 208 BB 24-methyl-cholestane CagMan { IV, B=UH,
+ 20H «ff 24-sthyl-diacholestane Oy M, { 1, B, M,
g, 208 ofB 2d-methyvi-cholestans Cagttes { IV, HaCOHy)
g. 20N acwe 24-methybcholestane O {1, H=OH)
o 205 oo d4-sthyicholestang CagHsn {1, ReloHe)
. 20H «ff 24-ethyi-cholestan CaHgs {1V, “%w-iiffﬂis}

g 208 off 24-ethyl-cholastans O T { IV, RalH

L 20R gou 24-ethyi-cholestans &

. Booslerans Cois { VL Rmugi-{b.}
C

V. o slerane



GECO-PRAKLA

STRUCTURES REPHRESENTING STERANES
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Steble Cwrbon isolope Ratlie Mass Spectrometry

Carbon isolopg analysis is pedormed on a dual inlgt VG SIRA 10 instrumant. The
combustion of the samples iz performed by & Carle Edba £4 1108 eloment analyser
diregtly connecied 10 the inlel system of the mass spectromeler.

The combustion tlemparature is 102020 and the carrier gas used was Hefium. After
the combustion HQ and GO, are trapped in individual cool traps. The GO, gas is then
heated up before admisdon into the mass spectrometer. The whole operation ig
comtrolied by an iBM PCSD compuisr system,

Sy

The isotope ralios are given as Svalues in %e versus the FDB-sandard:
AC = (R sample - B standardR standasd) x 1000
R - 13 ((ﬁ-EC

The PLB-standard {a maring chalk of the Pee Desdormation, USA) was created by
Craig 1957, Al reaults of PO/ C-analysis of organic matter today are caloulated (Crai

e

enrrection) against this international standard,

Reprodunibility

The precision of the combustion system and the mass spectrometsy is controlied by

determingtion of an intermnational calibrated standard, NBS22 oif and 3 house standard

carbon. Heplicate gnglyses are also performed on samples,
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Tabls 1b: Lithology despription for well NOCE 34/10~23
Depth unit of measurer w

Depth Type Trbh  Sample
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Table 2z Rock-Eval table for well NOCS 34/10-35 Page:
Depth unit of measurs: ©

Depth fyp Lithology 51 &2 53 52783 TOC B3 1§11 FE PI  Tmax Sampls
£ i

3831.00 out ShACist: m oy to drk gy 2,47 A1 0.3 22,43 - .- 6,9  0.32 442 O53-2L

e i

3832.50 swe Sh/Ciste drk gy to b blk 4.46 5.55%  0.%4 10,3 4,71 118 1L 0.0 0.45% 4356 00%4-1L

3852.00 cut Sh/0ist: drk gy bo bro blk 5.58 15,76  0.58 Z3.14 - - 22.4  0.29 444 0054-2L

352,50 swe B8h/Clst: dek gy to bin bik .62  &.44 0,46 18,35 6,71 118 70 3401 G40 437 0035%-1L

f
3867.40 cub Sh/Clst: drk gy to brn hlk 5.73  7.85  0.R9 3.93  5.53 144 15 313.7 042 439 0055-2%

3B82.00 cub SheClst: dek gy ho bra blk 3.3% 9.1 £.8% 18,28 - - - 2.6 D27 445 (056-ZL
O

3882.50 swo ShyClst: dsk bin to dsk y brn 8.56 0.64 5B .24 1.15 %4 43 1.2 047 443 D36-1L

3885 .00 out ShyClst: m gy bo drk gy 3.28  B.B5  L.34 26,03 3.62 244 g Ii.1 LA 444 DRET-2L

3891.00 cut 8h,/Ulst: m gy to drh gy 1,92  5.0% 0.44  11.48 2.88 175 15 7.0 .28 443 QOBE-2L

3894.00 cut Sh/Clst: m gy to drk gy 1.97  4.87 0,53  @.19 - - - 6.5 0.2% 445 005975

oo TR on: SR as B ove

3894.,50 swe 8h/Clst: dsk brn to dsk y bin §.82  1.%% 0.44 4,06 2,12 a2 23 2.8 L3 444 0037-1L
393171 cop 8/85t ¢ pl oy ban 2.5 0.1%2 8.55 ¢,35 - - - 6.8 .75 430 0919-lL

333336 cop 5888 ¢ gy w ko opl oy bn 4.80 4.81 0.58 1.40 - o - 1.8 0.50 449 O020-1L

3932.35 cop 8788t @ Lt oor gy to pl oy bin §0.62  0.38  4.60 .63 e - o .8 8.2 434 0021-1%L
2993.79 vop §/58st 1 gy w to 1t brn gy to bun g.62  0.13 0.23 $.39 - = e 0.8 0,84 404 002215
9y

........................................

L), CEUO-PRAKLA seoLABBinoR




Table 2a: Bock-Bval table for well MOUS 34/10-3% Page
pepth unit of measure: m

Depth Typ Lithology 51 82 43 52/8% 300 HY Q1 b3 2L Tmax Bample

3994.05% cop 8/8sk

v

gy w to It bonogy B Dip 1.3% 0 .32 8.33 .97 - - - 1.7 .81 412 0023-1L
gy
3998.74 nop S/8s5t gy w to it bhrn gy bo bin 3.9 L% .30 8.85 o - - 2.8 .36 443 0024-1L
gy

X8

006,17 cop §/88k ¢ gy w to ben gy te dsk bin g.6%  0.40 0.2% 1.560 - -~ - 1.1 D63 437 0025%-1L
4821.93 cocp Sh/Clsts brn gy .53 1.8% 0.2z 8,86  1.33 147 17 2.5 $.2L 0 448 QU26-IL

1%

&b
i

406354 cop 51tst 3 mogy Lo 1t brn gy to bin §.41 L.82  0.36 2.28 .98 23 34 1.2 0.33 455 40

4110.08 cut sh/Clsty 1€ gy Lo m gy to drk .76 1,78 .35 5.09 1.5% 1iZ 22 Z.5 09,30 449 G060-2L

W3
‘\"3

1t brn gy 6,09 0.04 0.2 6.1% - - .1 0,63 405 COZR-1L

g .
4257.47 cop B8/8aL
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e
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4563.52 cop 888t ¢ 1b gy w Eo 1 bin gy 0.06 0,120 .15 g.80 - o - B.% 0§33 387 002910

1t gy w ko it gy 8,05 .07 0,13 0.54 - - L 6.42 375 0031-1%
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4277.89 cop 5785t 1 b gy w to 1L gy to 1t 9.07 0018 0.310 0 1.86 0 - - 8.3 0.28 410 DO3L-IL
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£
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ek
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Table 2b: Pock-Bval table for well MNOCS 34/10-23 Page:

Depth unit of measure: n

Depth Typ Lithology St 52 53 BZ/83 IR HI 0Of 2P P1  Tmax Sawple

4084.91 oop S/5st 2 1t gy to it bin gy 0.37 8.26 8.8 1.44 - - - 0.6 .59 436 4358-1L

40%7.42 cop 5/%st 3 1t gy to bun gy to pl bin 0.35  0.81 .17 3.5% % - - 1.0 .35 448 13581
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abhle 3k WEIGHT AND APRL GRAVITY FOR WELL MNOCS 34/10-23
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Tableda:

Gaseous Bydrocarbons
Semple: DET 2

Compound
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Table &b: Isotope G Analysiz of DST Gas for well 34710-23.
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Table & a: Weight of 20 and Chromabtographic Fraction for well MOCS 34/10-35 Page: i

Depth unit of measure: w

Ruck
Erbrantad Bp Sak B Lapk NED HC Hon-HC Tie}
pepth Tvp Lithology ‘ {g} {10y} { ey} oy} {mg} {mg} {mgy  {mg) {%) BSanple

350400 il baolk - 8.5 63,5 13.7 2.9 1.% T2 4.4 - O00RI-0B
3830.00 cut Parl oy oy bo It gy ' 1.4 51.4 28,0 130 4.1 5.3 43,6 9.4 G856 0049114

33100 cut Bh/Clst: m gy to drk gy 5.8 28.1 i1.%2 7.7 4.5 3.4 19.4 8.5 Z2.81 005%-3L

fad

852,00 cut Sh/Clst: drk gy to bon bik 4.9 44.% 8.3 12.3 5.8 8.1 306 .63 50543

ot
o0
>

o

388500 cut Sh/Clsty m gy to drk gy 3.8 65,2 25 .4 i7.2 11.2 i1.4 32.6

Ay
B
£l

&

o

3.54 0O%7-2

Tl
&
H

e
LR
s

e
L]

394,00 cubt EheClst: mogy to drk gy 2.3 44 .5 17.8 B.5 ig. o 8.3 26,3 GOLG-2L

339,00 oil bulk = 67.48 827 167 3.8 .5 63,4 4.4 ~ O062-0B

L%

%

A2

.71 cop 87558 @ pl oy bin 9.3 11.2 6.1 1.7 1.7 I

o
L
33N
pve ]
=
b
<3
pREY
e

xy

7
3233.36 cop 57880 gy w to pl v brn B.2 12.3 6.5 3.5 7.8 2.2 1g.1 9.2
2.8

398445 cop 5788t gy w te 1t brn gy to bio 8.3 17.4 8.9 1.8 4.7 6.7 8.7 0.42 D011

HY

a3

3995.00 oil bulk = 734 58.% 1.7 1.8 8.9 £9.4 2.7 - 005308
400617 oop B/Est ¢ gy w Lo brn gy to dsk brn 3.8 4.4 5.5 1.6 C 8.3 1.2 7.1 2.1 040 4025-1n

4021.93 vop 3h/Clsty bun gy 5.8 13.8 5.5% 2.8 3.2 2.0 8.4 5.2 1A% 402524

P

cEoLsaBinog




Table

Dapth

Depth

4025.00
4257.47
4270.7%

4283.48

& a: Weight of 20M and Chromabographic Fraction for well NOUS 34/10-35

uriit of measure: o

Rook
Cuvracted O

Typ Lithology tg) g

AT
{mg}

Asph

{meg}

NAD

{mg}

51

£

{ey}

Page: 2

Kon-4C 1cie)
{myg} {%}

Sample

jead
o
ol
o

&

iEogy wta It bro gy

Tk
o8
G
w3
.
A
522
P
8
Bast

L
5]
<

W

v ow ba 1b gy 4.:

]
kel
o
U3
X
>
{43
u,
e
s
T
::
o

woto 1t 214 8.4 2.6

cop S/Est 1 AL gy

Do {ad
- >
e kel

T
¢
o)

0,2

oo B
% *
=N el

<
=3

3.9
5.9
2.9

1.2

7.4

1.3 #.315
3.4 .23
3.1 #.1b

gentanBuon

(306408
002811
O031-1L

B32-1L



Table © by Concentration of BEOM and Chromatographic Fraction {wh ppm rock) for well NS 341035 Page: i

Depth unit of measure: w

Depth Typ Lithology 1585 Sat Aro Baph MEG HE Hon-HC  Sample

3504.00 il bulk P - ~ B - - -~ B061-08

942 0049-1L

P
e
ok
b

3530.00 ent Marl ¢ oy gy o 1t gy 51t5 2508 1303 411 531

43 0053-2L

Pk

383100 out Bh/UIlst: m gy to dik gy 4730 24433 1295 74 656 3259
3852.400 cub 8h/Clsty dok gy to brn blk 45404 1852 1d44 587 815 3057 1406 0054-2L
388500 cub Sh/Clatr m gy to dvk gy BE32 2583 1743 1139 1159 4333 229%  DOST-3L
3894.00 ouk Sh/CLst: wmogy to dik gy 4775 1985 310 pRIFEY BR4 2815 1959 0ER9-2L

3329.90 211 mlk - - - - - = ~  BIG2-0R

[ey

393171 onp £ odst s pl oy brn 1208 557 183 183 83 B4L 366 001

[Pl

31,

Y

e

%

o

e

42

ST

3933.16 oop S/8st 1 gy w bo pl v b 2345 801 425 850 267 1327 1117

3994.05 oop S/8st 5 gy w Lo 1t brn gy bo bre 2103 1075 217 68 243 1293 510 0023-1L
gy

3995.00 oil bulk - - ~ - - - - 005308

5 138 754 221 BO25-1L

(%3]
jae]
N
Y
fwx3
K3
553
&

4006.17 cop B/58% ¢ gy w o bin gy bto dsk bon 972

h
N
o3
$ad
[
o
153
o
PRy
8]
5
~d
W
%3]
DN
1
wi
fao)

4021.93% cop 8h/Cist: brn gy 1548 GO26-31%

GECOPRAKEA sEoLasliNoR



{

Tahle 6 b Concentrabion of B0 and Chromatographic Frackion {(wh ppm rock) for well s 34710-35 Pagms
o i. LA o k4 Pt

=

Depth unit of measurer w

Depth Typ Lithology EOM Sat g:¥ 2! Beph N80 HE Non-HC  Sample

4025.00 oil bulk - o - - - - - 6408
4257 .47 cop 8788t ¢ 1b gy w to 1y brnogy 228 36 24 45 110 61 158 4U28-1Ln
4270,75 cop §/8Bst 1 b gy w o LE gy 421 32 2% 5 291 53 87 00831-1%

 4283.48 cop S/8st ¢ 1E gy w to 1t gy 369 35 23 197 143 59 358 0032-1L




Table 8 oo Contentrabion of BEOM and Chromatographio Praction mg/g TO0{e)) for well MOCS 34/10-35 Page: 1

Depth unit of weasure: n

2
¢
x5
e

papth Typ Lithology Sat Bro Asph N5O 58 Hon-HC Sample

350400 oil ik = = = - - - -~ 061113

fad
L
Las
<2
<
Ponc
¢

g
pees
CA.)

td o oyogy to Lboagy FE1.E3 440,92 197.56 62,31 B0.5%4 638,28 142.85 0049-1L
3831 .00 cub Shallsbts mogy to dek gy 181025 15,76 485,67 22,67 25.18 126,42 54,83 0053-2L
IB52,00 oub ShClsh: dek gy to bon bik 67.93  I7.94  18.78 8.85 12,37 48,71 21.22 G4054-2L
3845 00 cub Shallst: wogy to dvk gy 187,37 72.9% 49,43 32.1%  32.76 132,42 64,95 005726
385400 cut 83h/Clsby m gy ko dik gy 166,24 £3.85  30.54 35,93 I8.82  94.4%3  £5.75 008%-3L
3928.460 ol bulk - - - o - - ~  DDBE-0B

32171 cop 5/8sb ¢ birn 431,83 234.7¢ 85.42  65.42  65.42 300.18 130,85 G0L%-1iLn

¥

[}
i)
ot

kv'\

IFAZLAG cop B/8s

EXS

gy w to ploy brn 173,71 B2.40 31.50  63.00  19.80 90.91 82,80 0020-1L

3994.0% cop 555

Y3

gy w to It bin gy fo bip 500,9% 256,23 51.83 135.31  BT.E8 08,08 182,89 0023-1L
gy

3995.00 oil bulk - .- - - PUAI-0B

4006.17 cop 885k ¢ gy w bto Din gy bo dsk bin 243,13 145,35 42,28 23,78 31.7L I8T.63 0 BRSO OU25-1L

4021.%% cop Sh/Clsty brn gy 168,32 43.8% 23,310 25,49 15,93 65.90 41.43 002626

ceoLABBNOR



Tablie §o: Concentration of B and Chromstographic ¥Fraction {mg/g TX{e}) for well HOCS 34/10-35 Page: 2

pepth unit of measure: m

8 Mon-HC Sample

253
N t]
[
e
=
o]
2
i
3
o
5
PEA]
2

Depth Typ Lithology 7R

402500 o1l bHulk - - - . - - OU64-0B
4028-11%

)
Gt
o]
Lt
o
A0
i3

4257.47 cop 8788t @ 1t gy ow to 1t bin gy 146,70 24.45 16,30 32,80 73.3% 40,75

£
&

$5031-1%

L8
peo
«

o3
N

427075 cnp 5485t ¢ 1t gv w to 1t gy 163,12 14.09 9,39 32.87 136.77  23.48 15

-
w3
~

4283.,48 cop 888t ¢ Lt gy ow e it gy WE.AL 2384 15,83 71.%1 95.35  39.73  18B.B7 0032-1L

cEoLARENOE




Fable B d ¢ Copposition of material exbracted From the rook (%) for well MOCS 34/10-3% Page:

Depth wnit of moasurs:

Zat Bro Asph VRO HC e sat HC

Deptly Tyvp Lithology R oM B 58741 B BOW Bro Hon-HC Sample

3504.00 il ndk 182 16,79 1.55 1.84 w461 5.39 463,50 1754.5%4 00108
353000 U Marlk v ouy ko b gy 56.42  25.2% TLUB 0 A0.31 0 BLLEL O EBL2Y 223,08 446,81 0049-11
383100 ent ShUlst: wogy fo drk gy 42.35%  7.4% 0 16,37 1388 6975 A0.3% 15455 230,58 (0053-2L
385200 cut Shallst: dek gy to brn bl 41,12 @3.84 0 13.03 1820 &B.7E 0 HL1.24 M4B.UTE 0 230,14 095424
3885 .00 cut B3hyUlsts m gy to drk gy 38,96 3538 17,18 17,48 65,34 34,66 147.87 188,50 0087-2L
3894,00 cutr Sh/CLlsty mogy Lo drk gy 33.91 18,06 22.42 18,81 E8.87 41,03 209,41 143.7¢ 00B9-2L
3%28.00 o1l bulk 13.73 0 35,78 5.60 $.88  93.%1 £.4% 492,52 1440.81 0062-0B

393171 cop 87888 @ pl oy b 54,46 18,38 15,18 15,18 B%.64 30,36 35B.82 229.41 (GOL%-1L

R
W]

933,16 cop S/55t : gy w £o pl v bro 34,20 38.13  36.27 11,40 33 47.67 1BB.57 109.78 0020-1L

<3
ot
e
UD
SR
prx]
N

(X
Jodt

3994.05 cop 5/55t ¢ gy w to 1f bra gy to brn 51,35 10.34  27.01  11.49 £94.44 159.7% ©0023-1L

gy
399500 oil bulk 81,41 14.84 4,50 .25 B6.I5 314 548,60 570,37 G053-0B
4006.17 cop 3580 ¢ gy w Ro bro gy to dsk brn 53,78  17.39 .75 13.04  T7ULT 0 22,83 34375 338,19 90251

40723.93 cop Bh/Chat: bin gy 40,44 21.3% 23,53 14,731 6L.76 38.24 189.66 161.54 002620

K H
:

o DGR GECOPRAKLA cecLaslivon



Tatile

pepth

Page:

il bulk

cop 5,83k

6 d: Oomposition of material exbracted from the rock (%) for well WIXCE 34/30-30
unif of memasure: @
Sat BTO Azph N5 qe o830 3at HC
Typ Lithology Féﬁ 2O FOr ;gé %&% B Are Mon-HC  Sample
85.78 5.37 2.35 1.51 86.15 3,85 1410.%3 2495.65 0064-08
: 1t gy w o 1L byn gy 16,67 13.310 22,22 86,00 27,78 72,23 150100 38,46 0028-1L
Ytogy w to 1t gy 7,68 5,13 17.8% 89,23 12.82 87,18 150.00 14.71 L031-1L

O
O
e
83

A VI

o
)

It gy w to b gy

S

feat

cop B

7.68

34.62

Lot
L
o]
At

156,00

0032~-1%

aEoLanBNoR



Table Ser G0 of Whole QL1 for STATOIL WELL A 7 5f 0 - 09} - Page: 1
N _ 330004
well Lescription ic4 Sa0 s Fpies) &, 30804 Cyh s 0 25 s NG Bample

RS 34/30-35 DET 3 3.38 .48 s 35 3.57 - - .91 2,91 1.718 5.85  B41/0062

+

OB 34/10-35 LsT 2 0,46 1.50 Z.26 3.27 - - .90 2.57 1.74 5,41 B47/0063
HOCE 3/16-35 5T 1 0,58 1.88 244 3.50 - - .91 262 1.6% 5.1 B4T/0064

Weell Descripbion MCy S Bens Ty Ch 2BCE 3B 1,3ciDnCyCh 1, 30eidiCyC6 1, 2%rDMoyCs  Sampls

H47 /030632

U
)

MOCS 3473035 DET 3 3.14 7.0% 4.00 .84 2.3 .82 4.7% k.,

[
%
1

MR 34710-35 35T 2 3.06 £.13 5,17 288 2.33 .83 8.77 HAT 4053

ot

A Q.77 W47 ,0064

Fri
»
fto%

o

WS 34,1035 DET 1 .10 £.22 4.45 2.87 AL g.

‘ IMCH+E,2 R 4.3
Well fesoription 17 MG Tl 2827 IS izl a-Proylh DMOYCE ISyt B

Benz  Sampls

+

¢

MOCS 34714035 RT3 137 14,45 15.286 4.73 1.14 774 - - ~ - H47 0062

§
§
i
}

MOCS 3470035 L2 6,85 14,51 15%.00 4.33 145 1.24 H47 /0063

k]

4,32 P14 = - - = w4764

Y
¢
92 ]
23

NCE 34/10-35 DaT 4 5. 85 14,41 14.93

G cecopRAkiA aEOLABRNOR



Table

Depin

g1 Welghk nf B

wnit of measure: m

Typ bithology

and Chromatographic Praction for well wOC3 24/10-23

Ronk

Extracted

{3}

{meg} {53

Fay

Hor-HC TOCted

3

%3

i

]

3
n

Sample

Lowop 5/8st

uil bualk

cop BA55L

e

ooy ko 1R oo gy

¢ 1t gy bo iy gy Bo o

AT GECO-PRAKLA

oo

b £

23

Lad

4]
RN
[

W
S

1.8 0.23
2.0 -

4.8 3.42

sroLasBnon

035815
BA60-0n

35915



Table 6 g2 Concontrabion of EOM and

e

o

Depth unilf of measure: m

Depth Typ LDitholowgy

o
o]
o]
PN
o

A
—

3L ocop 8783t ¢ 1t gy bo 1t benogy

o3t talk

s
o2
3
(W23
o
3

097,42 cop B/Bst 1t gy to brn gy to pl brn

.......................................

Chromatographic Fraction {wh rock) for well WOOB 34/10-23%

H

Lad
N

GECOPRARLA cEnLABENon



Table

Depth

Denth

4084.91
4055, 48

4087 .42

&he Concentration of M and Chromatographic Fraction {mg/g T0C{e}} for well MNICE 34/10-23

unit of measires m

Tvp Lithology

BED

Page:

Sample

pExd

cep B/Sst ¢ itogy t

oil bulk

coep 87558 ¢ 1L gy to bin gy to pl bin

5 1t brn gy 26185

222,65

130,23

76.17

32.73

33.85

8% .46

G358-11L
036008

G3559-114

GEOLABBNOR

fo



Table 6 i: Composition of saterial exbracted from the rock (%) for well MOCS 34/10-23 Page:

Depth wnit of measurs: m

Sat Ao asph NGO 518 Hon-B0 Sab B2

Pepth Typ Lithology EOp ECH Fia B 78 ] 1 Bro Nod

P s
=
bt

. Bample

484,91 cop 87858 ¢ L1t gy to 1t brn gy 50,00 12.30 12,50 25,00 62,50 37.80 400.00 15%6.67 4358-1L
b3

4095 .00 »il bulk v 8187 14,81 0.88 2.64  Bh.48 3.52 55i.24 Z740.00  (3540-0n

4097.42 cop 87888 ¢ kb gy o bon gy to pl brn 3408 15.1% 0 17.73% 0 32.3% 0 45,37 50,63 225.00 27,50 0353-1L

7, cEcopRAKLA _ aeoLanlinon



Well

i

Dezcription

s <
LN
well

34,10-23

DET 3 0.28

Description

ol

2 »
FEALE

Wall

e

34,750~

N2
£

R A 2.10

Descoiption nil?

Table 6 ;1 & of whols 01l for STATOLL WELL B

nC4

of 03

FR1040

24

SN

2, 30004

SgCh

k“
{3
(23

7L Ammcd £

25

Page: L

30 182

§.64

Beonz

1.35

ZHC6

- 0,54

i,3kr

1.63

DI

3.50

Sample

G34,/0350

Lo
.

o
Lol

AYI0Y

ol

2,58

ANCTI+L 2 R s -2
INCYTH nig -Priyh

8.53

DHOVEE

o g
&L Sy

Sample

BOELS

34/50-23

oEr ol

7
123

S crcopnak

A

15,57

21,61

3 :
1 3

crovasBuon

%
R
™
fraa
Lad
o
fan]



Pabile

Bepbh

Depth

Tay Saturated Wydrocarbon Habios fov well BOCS 3410~

uniy of measurer w

vp Lithology

Priabans

s

Pristane

Pristane + Phylane

Phytansg

LT

Phytarg

nCL? o+ 1l

nCig

Page:

3504 .80

353000

3831.00
3052.460

3R8

L]

.63

894,00

359465

3995.00

400617

404183

g

cop

btk
PMarl g
B Tlst:

Eh/Tlst

- Sh/Cist

LY
\’\
2
o
o
s

Ss88L ¢

Sh,/Clist:

¥ gy bo 1t gy
mogy toodrk oy
drk gy to ben blk

m gy o dok gy

: mogy o drk gy

pl oy brn

gy W to nl oy bin

s gy w o bo it brn gy ko ban

2he

gy w to brn gy to dsk brn

brn gy

..........................................

G.48
0,85
0.47
0.44
4,49
0,44
.45
.52
8.50

&.48

.45
.49

.43

1.24

1.1 gusl-CB
1.0% 004815
1.65%  0053-2L
1.3 405425
G¢.97 005724
1.08  0055-2L
1.406  O0AZ-0B
1.19 ohig-in
1.06  O030-1Ln

1,12 0023-1L

i.12 0 G0A3-0B

Ll

€]

1.408 S PASE R

)

1.17  B026-2L

nEoLapBNon

i



tee]

Table Ta: Saturated Hydrocarbon Batios for well NOCE 34/10-35 Fage:
Pepth unit of measurer m

pristans Pristane Pristane 2 Phytens  Phytane

penth Tyvo Litholo 7 Prvtane nCi? + nlls g TPl Samnie
fx / Y

4025.00 il bulk .49 2,11 0.39 h,27 1.15  0064-08
4257 .47 wop 5/8st ¢ 1t gy w to 1t bin gy _ 3,43 1.74 0.35 1,365 1.4%  D0O28-1L

4370.,75% cop 5/88¢ it gy wobe it gy : 8. 40 1.4 0.3% §.24 46,87 0031-1L

e

4283.45 cep B/Sst : 1t gy w to It gy 0.49 1.74 0.37 0,26 1.3 0032-1%

GEoLABBNOR




Table ¥hy Saturated Hydrocarbon Batios fov well ROCS 34/10-73 Page: 1
Pepth unit of weasurs: o

Pristene Priztane  Pristane + Phytang  Phytane

mg?% Ty Lithology L7 Ehytans nCl7 + nCis 1C18 Pl Sample

3.52 243 .38 8.25 1.1 0338-1%

>y
aad
-
~
2y
s
o3
O
et
T
o
In)
3
ol
o
b’ﬂ

4084,9% cop B/SsL
4695, 0% oil bulk .45 2,35 .36 g.24 1,10 Q360-0B

4097.42 cop §/8sh ¢ 1b gy bto ben gy ta pl bro .50 2.7 8.37 .24 .87 035%-1L

?; VVVVVVVVV - %Zggﬁ%@;j%% GECO PQ&KL& ,,,,77 ;”;”;m; j ~ cEoLapBnon



Table Ras Aromatic Hydeposrhon Ratios for well MOCS 24/10-35

Depth

Depth

3504.08

3530.00
383100
352,00
885,00
3694 .00
3639.400
3931.71
3933.16

399405

3945.00 o

4G806.17
40321 .43

4025 .00

wnit of measure: m

Ty Lithology

$A40E

D

BPhER

210

MPI2

R

Page: 1

DETP 4/1¥0BT JAMDBT  Sample

bulk

Marl :

C BETIety

cut Sh/Clet:
cut BhClsts
cut BhAClsb:
oil bulk
cep 3788t s
cop 5/8ak

oop

5/8st 1

ik

——
O BSSE 2

3 ShClsty

bulk

5 creo-PRAKLA

voay b bbogy
gy to drk gy
dek gy to bin hik
m gy to drk gy

moqy boodvk gy

pl oy bra

gy w to pl oy brn

gy w to 1t bro gy to bin
%1"

gy w Lo bro gy to dsk bin

bro gy

1.88

1,80

g
B

fe)
beS,

1,55

1.22

4. %5

4.71

0.18
.20
.22
0.36

§.55%

1.79
.78
.68
G.F
.68
.78

1.69

1.35
45.78
.56
0.74
0.87
.76
1.32
1.3%

1.69

ceosnBvor

G0651-08
£049-1L
805321
G0B4~11
LO57-2L
G059-2L
SO62-08
0019-1L
002010

G231k

L063-08
f035-1%
GO 26-2L

006408



Table Ba: Aromatic Hydrocarbon Ratios for well NOCS 34/10-3% Pagmr 2

Depth unit of measure:r m
{3443

pepth Typ Lithology MR DR BRRR Z/1MP MEIL MPIZ Re  DRLP 4/1MDBT JIMDET  Sample

4257.47 cop 5788 1t gy w to it bon gy e o i .62 9.88  g.9%  0.33 - = - 002814

s

<X

C4270.75 cop 885 gy w to 1L gy o - - 1.80 1.0y 1.1 1.0d - - - OU3E-1L

4282,48 cop /83t ¢ Lt gy w bo Lb gy - - o 5.6 §.85  8.%%2  0.591 - - - HHEVEG S

neEoLaBnos



Table by hrosmatic Hydrocarbon Ratios for well NOCS 341023 Page: 1

pepth unit of peasure:r w «
{3523

pepth Typ Lithology MR DR BPhR O 2/iMP Mpid MEL2 fited ETee 4/YDBT SLHDBT ‘ Sawplie

#358-1L

ok
B
Lad
el
Tk
]
fo
Ot

§

H

i

084,91 cop 585t 2 1R gy to 1t brn gy - e .73 1.2
4095,00 oil ik 1.5% 3.83 0 0,73 1.6%  1.1% 36008

s
o
Jet
ad
7
}-ﬁ
=
ve!
o
o
o

t

t

o - » e 0359-1L

e

e

£

pox
(e
53
P
83

4097.42 cop 8788t ¢ 1t gy Lo Drn gy bo pl ban i.44  2.0% 0.3 1.4

SECO-PRAKLA . cEoLanBinon

o



. ; ‘
table %o Tabulation of carbon isotope data for ZOM/EOM - fractions for well WOCS 344106-35 Pages 1
pepth unit of measure: m

pepth  Typ Lithology B Saturated Aromatic HEG szphalienes Rerogen Sample

504080 il bulk o «26., 18 «35, 81 w6, 50 ~28.18 e 80814
835,00 cut ShUlst - e - - o ~48.0% G053-2
AB52.00 cut BhElst - -~ -~ - e ~48 .37 0542
389400 cub shUlst - - - - = ~37 5L {3582

3939.00 il bulk - ~29.05% ~26. 32 ~25. 53 —25% 48 - L6 2

\,_}“!

3895.00  oil ik ~ ~£9.15 &6 .21 26,85 ~ 45,58 o 30634
025,00 o1l bulk - ~29., 20 ~26. 18 ~26.8% 284,57 - G640

3530.,80 cut Marl = ‘ - o i e ~E7T.51 B049-4

Wﬁ s Wﬁ’;% CECO-PRAKLA cECLABBNOR
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vahle 9h: Tabulation of ov values from carbon isotope data for well NOUS 34/10-35 Page:

Depth unit of measure: »

pepth  yp Lithology Saturated Aromatic ov value Interpretation Sample

3504.00 oil bulk 28,78 <35 840 3.8% TeTLLgenous ooeL1-0

3831.00 cut ShAClst - - - Marine DE53~2
3852.00 out SnAClst - e e Harine BLE4-2
3894.080 cut BhAist - - - Marine 00592

3929.00 oil bulk ~2%,85% ~35,32 3.42 Terrigencus 0062-0
34995.00 oil bulk ~25.1% LIV 4,41 Tarrigenous 0630
4025.00 oll ulk ~£% .18 =26, 18 3.85 Prrrigenous (0641

3530.00 cut Harl - - Mavine 00491

ceEoLanBinon




rable 9¢: Tabulation of carbon isotope data for BOM/EOM - fractions for well WOCS 3450623 Page: 1

pepbh wnit of peasure: n

pepth  Typ  Ldthology B Zaturated Beomatic NSO Asphalienss - Berogen Sample

G84.91 cop EASs - 38775 ~26.54 ~328., 49 w2 ¥ el - 3358-1

18 ~26. %3 ~38.02 - 03640

[

409%.00 oil bulk ~27.71 ~28 .68 -3

4087 .42 oop 8,88 - ~ 28 B0 -3, 44 ~27.53 A P - ¢358-1

FMMW“MW,; — 5,'m(_ o A e,
: Rire oo GEDD-PRARL |
, | Schluniene, | O-PRAKLA i sroLasBnon
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20 Tabulation

pepth unit of »e

Ty

af v

amures

Lithology

pepth

4695,00

4637, 42

eop
gl

oep

“n L
5/&3L

5535 4

o

3/

%

P

T
4D

ud

42

;G

#

watuen

satnratsd  Aromatic oy value Interprebation
~3B. 75 w2 G, 5 2.37 ravrigencus
~28 .68 ~25.78 3.68 Terrigenous

~28.8

ECO-PRAKLA

b
¥

L
£

~26.4%

T, 5 ™ e
T LT Aennus

Fage:
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mable I0A: Varistion in Triterpane Distribublon {peak beight) Sin for Well ROUS 34/10-35 Poirr 4
Depth unit of measurs: m

oA Al J1

S SRR E USRS

pepth  Lithology BA B/BYA BRESF C/E D/GE XE 2% 270 TSRAE QSR ESERF CelnEsF DRF/CHRE JLa32% Sample

3504.00  bulk - -~ oo 4,97 0.48 340 4.91  1.00 £.48  3.28 1.99 .48 - ~  QOAL-{
831,00 sh/Clst .13 0.1z D050 0,27 B.21 0.2%  4.04 0 6.1% 0 0.84 0,34 0.94 (.30 8.0% 60.89 080L3-4

MY Bh/Clab 6,18 0.1% 4.08  0.38 0 0.2 0,200 .07 8.2 0.0 0,27 0.9% .21 .04 61,07 0054-3

b

)

385,00 ShaAllst 6,33 6,12 0.0%  0.24 G.E0 0,24 4.04 B35 0.84 015 0.94 .19 3.05 60.%5 00572

iBY%4.00 shist .13 8,12 0.06 0 0,25 0.ED 0 0.3 0,05 4.18 0 .04 017 8.%4 4,19 3.0% £1.85 00592
3329.00 bulk .35 0.26 0.40 0,39 £.28  L.08 0.3V .98 06.27 1.6%  1.00 .28 -~ RODL.00 0062-0

343170 Bs8st 8,17 4150 8.5 0 0.44 0 .31 6.7 6,39 G043 0.38 0,80 1,00 .38 - 52,34 00191

73

s 4,19 0,16 4020 0.42 036 C.71 .24 .56 $.3% 0 .74 1.0% G.30 = 53.21 G020-1

6 o
3994.05  B/85L O.% 0,323 0.29 0 31.3% 0 0.%7 6.45 0,15 #3200 6.13 0 1.24 0 L.Gh 8.5%7 - 60,58 0023-1

3595%.00 bulk 8,31 0.4 0.43 0 6.44 8.31 0 L.7% 0 0.72 1.62 00420 3,18 100 3.33 - - 0883~
4006 .17  B/8st 8.4 £.28  £.21 0,88 8.47  £.3%  8.13 0.14 G110 L.6% 0.BE 1.47 §.09 58,15 4025-1
.36 0.65 4,30 .31 £1.8% D02¢-2
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4021.93 8h,Clst

4025.060  bulk 0.24  0.1% 6.37  #.4%  4.31 1.71 0 6.%4 1,200 6,35 2.8& 1.08 4.31 - 104,00 464D

“

SREE 0.80  0.44  0.25 4.8%  B.47  4.07 4.3 8012 .10 6.86 0.52 8.47 .08 58.54 4028-1

4257, 47

cEoLasBnon



Table I0A: Variabion in Triterpane Distrilmtion {peak height) SIR for well NMOOE 34/10-35 Page: 2

Depth wnit of measure: m
o1 4D JE

o i A N T s i

Depth Lithology B/A B/BA BERY B C/ARE E/E LSE 20 /%R /B B/ESE DB DeF AR J1432% Sample

0,92 0.48  0.09  0.08  0.0% D.08 0 1.48  0.94 .48 .06 81.63 0031-1

o
f]
o

4776.75  8/8st 0.8 0.37
g7 0.44  0.8%  £.07 D03 0.06  0.62  0.91  0.44 8,10 6375 00321

o
£

e
ATt

4283,48  8/8st 1.14  §.%3
.31 0.24  G.i% 0 0.03 0 £.0%  0.03 8.1 B.U4 0.22 0.0% 61.72 44%8-%

-t

hee]
@
i
i3

3530.00  Marl $.16 G.13

GEoLABBNOR
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Table (08:; Variation in Sterane Diskribubion {peak height) SIR for Well NOCS 34/10-35

Bepth unii of measurs: n

pepth  Lithology  PBatiol  Habio?  Ratiod  Ratiod  Retiod  Ratlef  Rabio?  Ratiol  Ratio®  Ratioll Zample
3504.00 bailk .84 57,51 74.99 1.08 0.78 0.7 .57 8.87 1,35 4.7% 9081-0
3831.00 Shytist 1.84 58,248 o 1.33 .77 .58 8,43 0.65 1.3% 4£.53 00532

3852.00
3885.00
38%4.00
3929,00

3831.7%1

bad

93

s

ok

O

.—{.(}}

ek
LR
fre

'»G

53

399500
4606 .17

4021.93

Batioi: 2 /&
Raticity g
Batind:
Baticd: 3
Barin%y ¢

EhCist

bilk
5788t

Shallst

+ 4
g+ b ¥
4+ g3/
b+ oo+
s /S8 4

~a

48151 56,43 78.7%
78,95
77,62
14,57
8.05
$52.96
73.48
811,90
80,48

14,48

1.24 3.7

1.38 £.73
1.38 8.75
1,35 .75 &,

.43 1.79
1.0% 1.74

Fatinb: u s+ v S U v v H
.,:..
S g

Sabtint: w s v S u + v
RaticB: v + &
Ratio%y g / &
Ratiold: v + 8 / &

,,,,,,,,,,,,,,,,,

0.8 .

U¥
A

£.54
0.48
0.48
4,59
.52
.55

P4

faad
o
Uy

.60
0., 4%

.58

HERR S
%o N
e

.65
.65
.63
.58

.54

1.36
1.5%
1.84

8.22

4,86

2.8%

<3
]
&
N
§
ot

.20 04

P
et

18-
604 0020-%
4.0%  06023-1
§.87
4,40 0251

2.93  0U26-2
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Table 10B: vVariation in Sterens Distribution {pesk height} 3IR for Well w03 34710-35

Depth unit of measure: w

Paggzs

Depth  Lithology  Raticl  Ratio?  Rabind fRaticd Ratioh mRatich Ratice? Rabiofl  Ratind Hatioll Sample
402%.00 stk .84 83,96 75,83 1.25 B.%6 0.7 .55 .67 1.83 .22 [0B4-0
4257.47 5755t .80 50.42 7%.4% 1.48 8.7% 0 0.82 .47 4.6% 1.02 3,10 00283
4270.75 8rSat 0.484 47,32 £9.30 1.85 0.7% 0.78 .54 #.53 8.58 .34 0031
4283.48 5/5sb 0.75 39.6% 71,85 5 .76 .66 .53 &.56 .66 2.472  8G3z-1
3530.00 Marl 287 55.47 80.91 1.48 8.79 .32 8.2 8.68 1.25 4.76  0043-1

RBatiol: a /& + 3 Fabtich: 0 + V /0 b ¥ b g4 04 5+ K
Baticd: g /g + ¢ % 100% patictz a4+ v fu+ v r ismeb i+ g+ r4s+h
Ratiod: 2{r + si/Aq + £+ v 4+ 53} » 1043 Raticl: v + 8 g+ v 4+ 5+ £
Raticd:r a + b+ o+ d S k+14n Ratio%: g / ¢
RatioS: ¢+ & /S ¢+ 8 % g Ratioll: r + 3 /7 &
AKEA seoLasBnon
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Tabite 030 Raw GOHB

triterpane data {peak height} SIR

for Well woCs 34/10-35%

Depth unit of measurer w
pepth  Lithology ! 5 ¢ 5 ¥ & b % 2 Bample
% d 2 £ g h i i1
32 ki k2 11 134 mh wl
3504.00  bulk 3785.2  BEYE.L 32?3,3 2i88.5 4.0 BO0L.08 8.8 1816.7 1906.7 40610
7138.0 0.0 20955 0.0 1392.4 4.6 IRY §.0
8.4 .6 2.0 4.0 0.0 8.0 4.0
3831.00  S$h/Clst 164243.3  121B20.% §2714.6 Bi861.7 3G636.1  37I119.1 A334%.3 34422.6  224B28.8 0053-3
Z10838.9 8.0 840424.3 51040.3 371545.6  248B34.7 21952, 29274.2
188041.5% 206259.0  135044.3  145%30.1 89968.,0  122430.4 15213.4%
3852.6C s8hClst 9I538.5 ?Qb@ﬁ 1 3G7231.0 42203 .4 20472.0 141144.7 247390.4 17435.3 F1282.8 00%4-2
52432.4 0.6 258744.8 $1429%.3  104164.4 £7113.5 $30%.3 791445
50445.2 55024.9 37493.0 303630 258427 331732.2 21651.2
3885 .00 ShyUlst 92513.4 FEB2L.Z 28986.,7 A7 85,0 188668  202544.8 268544.8 374154 114474.0 80573
11243%.3 0.0 4673013 28523.2 197238.4  123024.8 1310%.0  156215.7
100072.9  105077.4 68524.8 73083.3 46322 .4 57069.2 38742.5
3894.00 EhClst T857L.1 6018%.4 298015 45577 .8 17590.4 188621.2 2481940 16142.5 BRB1%.3 40532
102656.0 3.4 354484.1 21836.7 140264.4 31995.9 16484.8  111864.6
Ga0612 .3 I2602.5 51268.7 S3048.40 355261 40840.9 IH5439.5
b&’ &O~F’?2ﬁ§(i& ----------- GECGLABBNOR




Table 10C: Haw GOMS briterpane daba {pesk helght} SIR for Well NOUS 34/10-35

“pepth unit of measure:r w

pepth  Lithology

Page: 2

1y

Sample

P
iy

1

12

392%.00  imik

383171 Bs8st

3933.16  8/8st

39%4,85 8/8st

389580 bulk

L

3.0

0.4

w4

&

2485.9
g.4
&.8

8974, 3
15668.0
3528.4 53

1R276.0
15389.0
0.4

3232.5
.0
8.9

Powd

T

605G, 1

2BG1.4

1848.5 18243

1347.6

3.0 126248

8087

8436.0

8.6

GEDLABR O

10895.0
43592.0
27

1724.5

0620

0619-1

(Hi20-1

G023~3
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Table 0C: Raw GOM5 triterpans data {(peak beight} 3IR for Well mE 34/00-35 Pager 3
Depkh unit of measure: w
Depth Ll{h?izwj & 4 r 5 £ & b z o Sample
% i3 2 £ 1 B i 33
32 ki k2 i 1z ml e
4406.17 5/8st 15930.86 48607 .2 PSR 44054 .4 14640.6 52994.1 21048.5 B981.5 5245 1 7 00251
17626.5 5519.3 06593 £458.7 ZR738.0 17098.% 4081.5 14467 .3
1641%.0 18184 .8 749517 598%.6 38945 5992.6 4363.6
4031.83  Bh/Clst 274080 230261 8154.7 89514.2 7108.0 37734.8 G442.7 7351.8 14394.7 0026-2
36363.4 0.0 21833 11254.0 131016 7260.4 167754 11321.2
£6970.2 4128.80 0.0 0.0 8.0 3.0 4.0
4025.00  bulk 11480, 4 10443.1 4556.4 243 2596511 8906.6 23123.8 18%1.3 16184 1064-0
£188.5 b4 38264 4.0 2641.% 1272.0 6.0 12251
.0 3.4 D 4.6 9.0 .9 0.7
A257.47 8Bst 1382884, 0 8222071 39544 .4 53422.0 193352 55302.9 44024.5 13367.6 131112%.%3 (028-%
2643, 4 8935,1  124591.% 10133.5 43135.5% 32373.3 4368.4 242047
17142.6 15402.8 94308 2594, 5% 6395.6 8234.8 4785.3
4278.75 EB/8st 42283.3 20056, 3 T603.6 11865%.5 459357 74810 4441.5 1130.0 12460.5 00311
1158.6 Fi3.0 13528.4 9256 4481.0  26370.2 2.0 2197.1
1367.6 1435.% 1176.5 12835 8.4 1103.7 3.0
R crcorRaxia ] cEoLABRNOR



3
tabile 00 Raw GCHS triterpane data {peak belght} BIR for Well NOCR 34/10-35 Page: 4

Depih unit of weaszure: m

Depth  Lithology & i v 8 L & b 4 s Sample
% i 2 £ &g i i i1
b k1 k2 51 1z mi ®
4983%.48  g/5st 4288 .2 464825.5 19485.4 FRET.Z 9513.1 24803 .2 28033.5 4577 .6 58559 .4 0032-1
FHT.2 6557.% T5001.6 7415.8 26374.7 176074 354%.8 12315.8
04,3 593,86 4136.4 36969 2535.8 33%1.2 1783.4
3530.00  Marl 283994 T6633.40 49519.4 515280 AB949.5 240201 .4 37471.8 17544.%  203835.6 0049-1
126545.6 .0 661508.3 43704.0  287702.9 1850177 19203.0 ?%aaéd 3
1428720 1870498 1065648.5  122209.6 T9513.4  105895.¢ §2013.%

neoLasBuon




Tahlae 100 Raw GCHS

Depth unit of measure: m

stevane dabs

¥
{peak height} SIB for well WXE 3

3473035

Pags: 1

Deptly  Lithology U ¥ & 5] s g @ £ g Sample
3 i i k 1 m 1 o
ol 5 £ % £
3504.00 bulk 21635.5 52550 15160.5 Bi03.9 4186 .7 2534.3 BABZ.B 30954 2646.8 0051-0
13954, 1 4509.8 2914.5 B523.5 2653 7 1447 .4 3149.3 43848,3
1829.6 23178.8 4206 .4 3386.4 1608.5
3831.60  ShTist 282760.0  159628.7  377926.4 235392.0 9328 B 95368.9  IBITNL.4 LOE%07 .4 F3%39.1 (0532
INETE.6 14%814.8 70675.1  1B66%1.1 55R76.4 32947.5 41123.% 1281009
347520 54770.5 1181596 3LTHE 40%23‘3
3652.00 Eh/Clst 216366.2  106419.1 141358.8 91172.¢ 34464 .4 36466.8 79141.8  46374.5 348246 00%4-2
LEBES.2 GI087 .2 33034.2 60792.3 21881.4 17184%.4 45425 .4 59001 .4
1892%.4 289773 SHR3.0 428738 22380
685,00 Bh/Ulst 1868113 B9480.0  199836.0  1214856.8 45150.3 44884 .1 G281 4974696 40971.2 DOBT-R
155787.2 F635.2 33691.2 B6922.2 2714%.3 18973.3 44485.3 66933. 3
28300.0 355862 &0502.6 50181 23443.%
3m94.00  shUlst 140095 .4 167,68 1658336 10014%.2 38T3IR.6 367387 FEET3.L 3337, 3 311189.4 00592
123637 .4 54533 .4 2684496.2 TO500 .8 340514 12384.7 313412.2 51748.9
13200.6 M4 44471.8 36543.8 16656.4

g '?,5 _,"_\
(,'}i,;s‘,,

o-PRAKLE

GEOLABBNOR



Table 10D: Raw GOMS sterane dats

Depth unit of measurs: @

{peak haight} BIR for Well

NOTE 34/30-35%

e 4
pags: X

Depth  Lithology i ¥ 4 by 5 d £ g Bamplin
h i 3 k i m 72 &
o) i A 5
3529.00  bulk 22657.,7 £57.4 19338.4 12331.7 452%.0 4075.5 11498.3 4655.3 2735.0 0062-0
14387.48 4515.0 el BI%1 .8 2792 .8 .8 Y7537 5546.2
1967.5 2387.5% 394%.4 3369.9 2599.7
393371 B/8st 59934.2 16381 .3 549240 33245.8 28z 128718 294262 14318.3 845927 00191
40B38.4 14683.9 13480.2 2630L.6  7565.4 374%.9 8217.4 143439
4060, 2 9236.4 15904 .4 125318.5 £7a2.%
3933.16 S8/Est 57523.8 15432.2 42328.7 26617.9 10491.5 128615 21482.5  11171.2 2841.3 0020-1
34110.4 15248.0 163445 22051.5 75987 3580.2 7138, 4 12330.%
38724 58148 14605, 2 P82 3948.5
3994.85%  §/8st Fan13.4 28124.7 FUI65.8 46681 .0 18089.2 17378.5 35460.40 17197.5 18634.7 0033-1
56094.7 258821 188942 32201.38 127783 84864.3 15600.3 18784.2
69507 9941, 3 215347 150314.2 S018.8
395,00 bulk 40464 .6 9722.9 27064.3 18237.% £7324.8 5526.42 13545.4 T835.0 526%1.3 0634
235357 7924.6 5602.1 131929.3 4513.,5 4.4 5200.4 B6IX. 4
2658, % 368¢.7 6894, 3 6489 .4 2825.7

seoLABNOR



Table I0D: Paw GOMS sterans data {pesk height) BIR for Well NOUS 34,/18-35 Page:

3
Depth unit of measurer w
Pepth  Lithology ! v ) b e g @ £ g Sampla
h i 3 b i1 i 7 &
P G H 2 o
4066.17 8/8st TH9I6 .0 31328.2 BE304.3 51528.4 20387 .4 19923%.4 A1226.4 18953.2 28507.1 0025-1
%4659, 1 395711 22855.8 34688.0 11229%.9 7115.1 15427.1 23427.1
8492.4 12784.% 278480 21324.0 11035 .6
4021.%3  snvlst 48008 .7 12667.3 32825.5 218164 74309 10449, 3 18975.6 10264.0 8365.0 G026-2
34482 .6 116156.4 S857.6 231564, % 10528.0 8.0 5423.8 10311.8
3756.8 S48%.¢ 8454.0 7184.4 5337.9
4035.00  bulk 377955 2840 24541 .0 13611.3 5416.2 4915 .4 11615 5a84.3 4764.5% B064-4
3190645 08B0, 5 4657.4 LOA34.1 4439.1 21652 4?06‘% 65342.5
1866.2 4180.2 L96%, 4 £431. 8 2566.8
4257,47  5/8st 83132.9 45740,%  117452.0 £7579.3 2451%5.2 24358 .9 47508.9 21822.%9 30553, 0028-1
85273.6 3G233.6 29885 4 411164 12351 .4 9741.2 19869, 3 221412
11804.0 15903.4 26692.0 21874.0 1564%1.5
42770.7% 8788t 2G217.5 9258, 4 14%44.7 F128.7 3393.3 26138 - BI80LB 2458.0 35714 D311
7945, 4 4589 .4 2?98,3 39§3°u 1188.1 1185.5 2187.5% 26815
1034.5 880,72 23794 5.3 2093 .4

T crcornakia ] sEoLAsiitos




Tahle 100: Raw OCHMS sterane daba (peak heloht) 3IR for Well NOCS 34/10-35 Page: 4

Depth unit of weasure: @

Depth  Lithology U Y & %3 « 3 e £ g Semple
b i 3 4 i 1] by ¢
& o £ 5 =
42683.48 578zt 363271 19814.6 324565 16367.0 596%.2 §348.3 137726 5523.5 9432, 0032-1
27478.1 11478.1 8882.5% 11877.7 4753.5 35715 S663.5 65863.9
4357 .4 S48.8 4i41.3 £879. 5 16221
3530.00  Marl #4413.86 5663, 2 0814.9% 19422 B0318.0  165342.0 TAIZB 56188.7 004%-1

2.8 81317.6 . 8
23T434, 137446.5 42003 .8 19445.8 54153.% 45595, 8
£

7
223108.7 377353

GECLABRNOR
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abile 0By Variation in Toiterpene Distribubion {(pesk hedabi}

Depth unil of messurer m

Dy

)
{

th Lithelogy 08

v

BAEAF O/E DUME

45 JI

BAEAE C+DYEE InE/CHE JL432%

Ramplie

4084.91 8/5st
4085.00 pard

4087.42  §/8si

H.E3 0 875 0,43

e

.40 3.07 £7.17 ¢

3.32 - T8

2,40 - 54.95

GEOLABRNOR
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Tabile joFr Vavialion in Steranes Distribolion {pesk heightd SIE fovr Well MOCS 3418-23 Pags

Depth unit of weasurs: m

mepth  Lithology  Raticl  Ratiel Rabind  Rebiod Babicd Rabtioh  RBatin?  Hatief  Ratio? ILatioll Sample

4084.591 S/ 8ab .83 49,65 75.34 1.33 £8.78 .73 .63 .64 1.99 3.59  0358-1

4095, 20 HES .82 48,19 (.35 Q.36 0.62 .43 3.27  0380-0
¢

"

f.650 ¥ .61 1.04 318 83591

2

[
~
“d
N
et
[ ped
3
fta
et
<
ad
jeced

::,
Lad
o
th

4097 .42 5/85% .75 50,53 7h.78

Ratiol: a /a8 % ] Rabiof: w+w /us v+ g+ 1+ 8+ ¢

pabticZ: g /g o+ to* 100% Batioi: u+ w Jud v+l e mr gyt st
Ratiod: My + si g+ oo+ x4+ os)y * 100% Batdofiy t ¢+ 3 /g + ¢+ 8+ L '

Ratiod: a+ b+ c+d h+ kb +n Batio%: 4 /¢

Ratiob: 1 + & /€ + 5+ g Babtioll: ¥+ 5 /&

GEOLABENOR




Table oo Raw OOHS friterpans data (peak height) SIH for Well RUE
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