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INTRGDUCTION

The present study on sediment samples and reservolr
£luids of Wells 34/8-3 and 3A have besen carvied out by
two different institutions:

-~ Stable cvarbon isotopes, Geolab Nor, Trondheim, Norwvay.

- Pyrolysis, sxtrsctions, GC, GC~M8, visual kerogentyping
etc., by Norsk Hydre's Besearch Cesnbre, Bergen, HNogway.

This report has been compiled by the Petrolsum Geow
chemistry Group at Norsk Hydroe®s Ressatvch Centre.

gnly sediments from the Viking Croup has been analysed
with respect to source rock properties.

The mud tvpe used was KOL/Polymer, Approximately 30% oil
was addsd to the mud at 317¥m in Well 3478-3A&, which may
have effected the sediments up te the casing polint at
2442m. AL 2800m resinsy and lignite were introduced to
the mud systen.

A1l depths refer to logger’s depth {aREB}.

SOURCE RQUK EVALUATION

Rock Eval pyrolysis and Total Organic Carbon

Well 34/8-3

Ten meters {(2827-2837m) of the Draupne Fm. of Middle ~
latest Volgian to Ryazanian sge ave resting divectly on
top of the Tarbert Pm. Three samples, 1 SWC and 2 DL,
from this ssction have been analysed with respsot to Rock
Eval pvrolysis and total content of organie carbon {TCOC).
The reszults are listed in Yable 2.1 and plotted in Pig
DORE S O

o

The RBook Bval data indicates a ssotion with moderate to
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good HC petesntial {$;*§°2? - 13,87 kgst, average 5,=8.58
kg/t. This is supported by the TOC wvalues {(2.73 -~ 4.68%,
average = 3,.57%}. The hydrogen indecies are indicative
of kerogen mixtures from type II and typs III kerogens
{Pig. 2.1,2}) with potential for gassrondengate and light
0il. ({HI=l93 -~ 282, average = 231)}.

Proeduction indecles are low for the 2 DO samples 2830m
and 2837w {0.02 and 0.03 respectively) to be a3t a depth
where slight onssd of oll generstion verturs. {8ee
geotion 3 on Maturity). The middls SWC sample (2835w}
has a more normal PI {8,132} for this particular depth.

. o S

The Uppsr Jurassic Viking Group in this well consists of
Draupgng Fm., {(%m), dated Mid volgian ~ Ryazanian and
Heather Fm. {1%.5m} dated Bathonian.

From Draupne Fm. & sanples have been analysed {4 SWC and
2 DCY and the results are listed in Table 2.1, and
plottsd in ¥Fig. Z.1. The residual hydrocarbon peotentisal,
8,
One sanmple, 3008m, however, tepresents an svent of poor
source rock formation. The other samples give consist-
antly high 8§, wvalues {(17.8 - 31.4 kgst}. Average for the
section = 19.8 kast.

shows this section of Draupne Fm. to be very rich.

The TOL values are also high {5.62 ~ 8.40%), apart fLrom
sample 3008m which is, in this context, extremely low.

The sources rock guality based on hydrogen indscies

{FPig. 2.1,4} indicates kerogens dominated by type 1%

{HI = 312 - 489}, Even the sanple (3008m} with low RO
potential is dominated by type IT kerogen. The sample is
representing an event with unususl high sediment mabtrix
deposition rate relative to production and influx of
organic matler.

The soures guality tend to decrease towards the Draupne/
Heather boundary.

ba8908311ba
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From the Heather Fam., 11 samples {3 SWC and & p{}) have
been analysed {Fig. 2.1.3 and Table 2.1. Apart from the
lowsrmost sample {(3032m) sll zamples tend to have a mod-
srate to good hydrocarbon potential (8, =3.49 ~ 124.23

kg t, average 6.9 kg bl.

The TOC walues are in the vange 2.52 ~ 4.75% with an
average »f 3.3%.

The source rock guality based on hydrogen indecies are
consistantly dominated by type IIY kerogen {HI«=1& - 2403,
apart from one sample at 3028 m, which is & wmixture of
type II and 11T kevogens {(HI=321}. The dominating
product likely to be produced from this hovigon is gas
and condensate.

Comparison of Wells 34/8-3 and 3A
These two wells are penstrating the Viking Group at
locations very close to each other. The two Draupne Fms.
are depozited within the same time-period. With rvespect
to the source richness and guslity, there seems Lo be a
significant lateral difference between the twoe horizons.
The section from 34/8-3, which overlaps the reservoilr
sediments directly, is much poorer than ity time
eguivelent in Well 34/8-3A. &An explanation, if ths
dating is correct, is that the gection In 34/8~3 repre-
sents a more proximal situation than the other.

2 Extraction data

P2

The vesults of extractions and group typs separations are
shown in Table Z.2.

from the Draupne Fm. in Well 34/8-3, only ocne sample has
been extracted. The extraction yield is good 0.65%. The
largest fraction is the asphaltenss 35.4% and the
gsmallest fraction is the saturated fraction,

LA8SPR311ba
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The Draupne Pm. in Well 34/B-38 has extraction yields of
the same order as its time sguivalesnits in 34,8-3 {apart
from 3008m which also was low in BC potential}. The
asphaltens fraction is highest and the saturated together
with the aromatic fractions are lowest in comcentvation.
The relative asphaltens content increasss in the Heather
Fm. as expected for sedimenits dominated by type IIX
kerpgen. Also the extraction yields are dropping going
from Draupns Fm, into the undsrlying Heather Fm. This is
again, consistant with the reduction in kerogen guality
from type II dominasted to type IIl dominated materlal
seen by other parameters, {e.g. HI}.

520
o
b

Distribution of Saturated components in Source Rooks

Extracis.

Saturated fractions have been analysed on caplllary gas
chromatography under standard conditions. Chrompatograms
are shown in Appendiz I.

The chromatogram from 34/8-3, 2835w, Draupne Fm. shows a
paraffin rich, high normal alkane digtribution with
slight odd over even carbon number preference, indicative
of a slight terristral influence in a likely marvin
system. The siterane envelope is falrly proncunced.

Some molecular parameters are listed in Table 2.3 in
which the carbon preference index {odd over gven prelsr-
gnoe ) OPI is guantified to 1.25.

i 7

The concentration of Pristane is high, Prsn-0 , =« 1.76.
The ratio of Pristans versus Phytane {Pr Ph = 1.85} is

moderate.

The 2 Tuppermost® chromatograms {3005 and 30087.%m) from
Draupne ¥m, in Well 34/8-33 show similar features as the
sapple from 34/8~3. & marine type distribution with
influence of higher plant material resulting in an odd
carbon number preference {CPI »1.0). The sample at the
Draupne Heather boundary arve approaching a bimodal

bd8sld3iliba
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distribution, with more prencunced biomarker envelops.
This distribution suggests a mavine situation with a high
influence of terrestrial wmatsrial or lavge organic matter
destruction at time of deposition.

The features of the extracts from the Heathsr fa. are

significantly different from the Draupne sxtracts. The
38

bution suggesting that the higher plant derived materisl

are deminating the extract. This shift in enviroament of

components in the nt, , - nC range dominate the distri-

deposition iz also evident with respect to the molecular

oy

markers in Table 2.3.

2 d Distribution of Areomatic Hydrocarbons

The chromatogram from 34,/8-3, 2835m, Draupne Fm. {shown
in Appendix II) are rich in the light snd components.

The chromatograms from Draupne Fm. in 348-3A have »
tendency to bimodal distribution with a velative high
abundance of high molecular aromatics. In the undsrlay~
ing Hezather Fm. the distvibution becomss less bimodal and
seewms like an intermediats betwsen the Draupne .
samples in 34,8~3a and the one in 3478-3,

3
9 x]

B8ioclogical Marker Content

The saturated fractions have besen analyvsed on GC-MS with
respeot to their stevane and triterpans content. The
fragnentograms are presented in Appendisx ITI and zome
common biomarker ratiocs are listed in Table 2.5, The
sampls from 34/8-3, 2838m, tend to have ratios similar to
the 2 uppermost samples in 34/78-3A. The sample at 301lim,
the Draupns and Heather boundary, has parameters that
suggest a transitional situation {e.g. ¥ /T  and Sterane/
Triterpane in Pig. 2.5%.1) between the Draupne and Heather
gsnvironment of deposition. In several parameters,
especially those that are environmental markers, it is a
distinct shift betwsen the Draupne and Heather Fms. in
34,/8-3&, supporting what already has been suggested by
nearly all of the source rvock properties discussed above.

HASSN8311lba
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Considering the Stevane Triterpans ratio, a rglative
indicator of environment of depesition, it is suggested,
that the terrestrially influence is largsr in Heather Fwm.
than in Draupne Fm. {Terrestvial msterial is npore
abundant in triterpanss relative Lo steranes,

2.8 frrolyvseis Gas Chromatography

Pyrolysis GO have been carried oub on the zane samples &s
were analysed by Rock Bval pyrolysis. The pyrograms ares
gshown in Appendix IV,

The pyrograms from 34/8-3 support the source guality seen
by other source paramsters e.g4. Bock 8Bval. Sample L83tm
has a significantly better source guality and highex
potential for liguid production than the other two
samples from the herizon.

The pyrograms from Well 34/8-3A, Draupne ¥rn. indicate a
good liguid potential. & gualitative appraisal bassd on
the velative concentration of long chained parvafiins,
suggssts that the paraffin contents follow that of the
hydrogen indecies. In Heather Fm. the relative
concentration of xyvlene and tolusne increase and the
paraffin concentration in gensral decreases. However,
the pyrograms still indicate & moderate to good liguid
potential apart from the lowesrmost sample, 303¢p, which
is pnly gasprone.

2.7 Visual ¥erogen Typing 34/8~38, Draupne and Heather Fms.

The hkerogen composition of 8 samples has been described
semi~-Quantitatively, following the standard reporiing
procedures.

Four different chavacteristic types of composition have
been revognized {sse Table 2.7}:

A, 29%0.0m SWC: {Kreomer Xnoll Group)
Low productivity: finely disseminsted material dowmin~

HIRS08311ba
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aves the tatal kevogen {(85/8)., The concentrated
kerogen {(>15 micron) is dominated by inertinite.
minooysts are common, spores and pollen presgent.

B. 3005.0m, 3007.5m and 3008.0m BWC: {Draupne ¥Fm.}

#elatively high productivity; aggregates of liptin-
itic amorphous organic matter deminate; small pyrite
framboids asbundantly present in AOM. Pollen, sporesg,
acritarchs, dinooysts embedded in the ACM matyiz.
Tazmanitids rare.

Bydrocarbons stain the smbedding plastic {green flucr~
gscencel,

e 3011.0m SWC: {Draupne Fm.}

Relatively high productivity; aggregates of liptin-
itic AQM dominate; swmall pyrite framboids abundant
in AOM matrix. Part of the pollen, spores, acri-
tarchs, dinocysts and tasmanitids embedded, part
free, Tasmanitids relatively common; trace of
BOLEYOoQQCUSs.

Bydrocarbons stain the sambedding plastic.
B, 3016.0, 3018.0 and 3023.0m SWC: ({Heathevr ¥Fm.}

Relatively bhigh {3016.0m} to moderates productivity:;
finely disseminated material dominates {78,338},
mostly humic. Pyrite vare, mostly in palynomorphs.
The coarse kerogen {215 micron} consists of medium to
very coarse inertinite and woody particles {ca.
30-40%), abundant pollen and spores and commom (2]
dinpoysts; some cutinite. Traces of ACH.

Hydrocarbon atain the sabedding plastic.

238208311 ba



13 L

A0¥ Degpription

in all cases where AOM is encountered, it is of
importance to note both the embedded allochitonous, as
well as the presence of other cosponents which are not
enbedded in the AOM matrix. This is indicsted in the
Table 2.7.

MATURITY

iad
H

|3
3
Euvj\

Vitrinite geflgctance

Vitrinite reflsctance have nob been measured in thess
wells,

3.3 Colouration of Spores and Pollen

studies of 3pore and Pollen Colourstion have not besn
garrisd out in these wells.

L0
o
(¥

Moleowlar Markers

Sterans [208) and triterpans {228) isomerisation have
been caleoulated from the analysed section of the Viking
Group, {Table 2.5)}. The 208 values are 30~-40%. The ail
window (RQNO‘S%} gompences in the svea at 208 values =
25%. Peak oil gensration gcoours at approximately 50-58%,
The analysed sections are conseguently logated at depibs
where early oil generstion exists.

This is supported by the 22 5 values which have reached

eguilibrium, ca 60%. This eguilibrium is reached alt the
start of oil generation.

238008311 ba
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4. CORRELATION STUDIES

Two ¢ils {3478-~1, BST 2 and 34/8-3, DST 1} have bheen
analysed with respect to distribution of components in
whole oils, distribution of saturated and aromatic com~
pounds in C . fractions, bicmarker contents and stable
carbon isctop compositions.

The related chromatograms and fragmentograms sve compiled
in Appendix V. Caleulated molecular ratics and isotope
compositions are listsd in Tables 2.3, 2.5 and 4.1
resprotively.

By wvisual inspection of the various chromatograms, {whole
gil and SAC and AROM fractions), the oils are apparently
beloaging to the same il family. This
the molecular ratios in Tablss 2.3 and &

is supported by
B

The stable isctopes sugysst some minoy differences
between the oils. The whole il of 34/8-1 ig
isotopically lighter than the 34/8-3 oil (0,30 and
§.38% 4. A similar shift is observed for the SAC and,
to a lesser sxtent, the ARQM fracticn {Frror liwmit is
§.05% « 0.10°/, ) However, the Galimov plot of the two
pils in Pig. 4.1.1 shows that their overall trend is very
similar and that the N80 and asphaltene fraction have
very close valuss.

The general gonclusion iz that these two oils are of the
same origin, but minor differences such as in the isotoupe
parametsrs may indicate that they may beslong to separated
reservoir systems. The maturity of the eils are similar
and they are derived from a source rock at peak oll
generation or besyond.

4.2 Oil-Source Kook Correlations

There iz no obvious and apparant relationship between the
e P

A82G8311bsa
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sils and the sediment extract frowm the overlying souwres
rocks {o.f. bhiomarker parameters in Table 2.5}. This is
of courge partly due to an apparent maturity differencs
between the oils and the sediments.

A significant difference is the prescens of the (28
bisnorhopane {Bnor/8nor + nor} in the oils, whilst the
same source markey is totally lacking in the ssdiment
extracts,. However, the bisnorhopane is very freguently
found in Upper Jurassic sediments of both Draupne and
Heather Pmg., This souree rock systesm van therefor not be
excluded.

The stable isotope values are in line with valuess identi-~
fied for Draupne Fm. in the area {(2%-31°/ ). The
Heather PFm. tends to have hesvier isotope values

{28-37%7 .1 {This is also the case for Brent cpals and
puniin shales}.

Primarily based on the isotope values of the oils suppor-
ted by the pressnce of bisnorbopans which is likely to be
found in the Draupne Fs. off structure, Drauvpne Fm. is
suggested azg the source rock for the 348 oils.

4.3 Gas-gas corrglation

Gas from 34/8-1 (DET 42 and $3) and 34/8-3 (08T #1, 42
and $3), have been analysed for their molewounlar and
stable isotope composition., The results are listed in
Tables 4.2 and 4.3, For interpretational purposes, sons
gof the data have been applied in Scheoell and James
disgrams {Fig. 4.2,3).

The moleculay parameters fronm Table 4.2 suggest the gases
to be dry and with significant similar features., The
stable carbon isotopes {Table 4.3} indigate also apparent
similarities. These data plotted in Schoell diagrams
{Pig. 4.2,2) are suggested to be derived from 3 marine
source {TT{m} in Fig. 4.2,2) generated in the early
condsnsate window {To in Fig. 4.2,3).

b3&508311ba



The James diagram {Filg. 4.2,2}, however, suggesis &
zeparation bestween the gazes with respect to their
thermal maturity. The gases from 34/8-3 have egual
stakle isotope composition and are acvording to the James
disgram generated in the middie of the oll window. Ths
gases from 34,8~1 differ in their methans composition,
but plot egual in the Janmes diasgram, with a maturity at
the end of the il window.

Obviocus discrepancies sxist betwesen the interpretations
deduced from the Schoell and Jamss diagrams. The James
plot suggests btwo gas families with different maturities
where the Schoell plots say one family with higher
maturity than the James plots suggest.

The discrepancy between the various interpretations is
dug to the n-butane and n~propans contents which are
taken into account in the Jameg diagram, bub not in the
Schoell disgrams.

The isotope values of n-butane from all the gazes are
plotting cutside the linme in the Jamss plots,. suggssting
the gases to be mixtures; maybe from diffesrent source
rocks at different thermal maturities. This wmay acoount
for the discrepancies between the two intevpretational
schemes .

Dus to the effect of mixing it is, therefore, possible to
conclude that the suggestions by the Schoell
interpretation are more valid thanm that of the James
pleot. {(Based on weiness and methane isotope
composition). However, the James diagram indicates that
the ressrvoired gases may have been superimposed by gases
of different maturities and/or source rvocks.

bA8RU831libha
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RESERVOIR STUDIES

L5
%

Sandstone samples from the reserveir section of Well
34/8-34 have bsen sxtracted and the extvact analysed with

vespect to gross compoesition and distribution of satur-
ated and aromatic hydrocarbons.

The obijectives have been to identify oil gqualily
variations and to identify possible fossil contacts.
The gross composition data together with extraction
results and moleculay vativs from gaturated fractions ave
listed in Tables 2.2 and 2.3, Chromatograms end Srag-
mentograms of biological markers are coumpiled in Appsn~

diges ¥, IT and IIX.

The total BOM, aAsphaltene contsnt and Pr/mnC, . tatic ars
plotted in ¥ig. 5.1.1 together with the RET contacts,

The EOM data sugyest & "chemical” contact of approxi~
mately 3115m, with residual oil below. & GOC may sxist
between 3031 and 308im. WNo spparsnt tar mat have besen

idsntified in the analysed ssotion.

The gross composition data sugygests the same basic oil
dowre to 3110m. A slight shift ocours towards & mors NSO
rich ©il below 3110m.

The Pr/nC, . data indicates also a significant shift
between 311Z and 3117m. The same shift iz also sesn in
sgveral biomarker parvameters {Table 2.5}, &.¢g. Ts/Tm
gsengitive to epvirenment of deposition. Visual inspeg~-
tion of chromatograms indicate that bivdegradation has
ooourred below that depth.

The Pr/nC ., values also suggest a minor shift at
3081~-30681s. This shift may indicate & barrvisr in the
regervoir restricting the oils in the reservoir to hlend.

The chromatograms may indicate & fresh oil superimposed
on a vemnant bicdegraded oil above this contact.

bd8908311ha
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These data indicates that the oil column in 35/8~32 may
have been larger than the present day column., IL is
possible that the conssguent loss of hydrogarbons has
occurred al & time when the reservoir has been burvied
much shallower, before the reservolr temperatur rsached
beyond 60° {60°C is when bicdegradation ceases}.

The pressnce of & non-degraded remnanit oil column belwsen
the fossil contact and the R¥f-contact, wmay suggest that
a second adjustment or loss has also ogcurred &
gsubstantial time after the first loss.

3880831 1ba



COBCLUSTIONS

The Draupne Fm. in Wells 34/8-~3 and 38 are dominated
by type $I kerogen with good to excellent potential
for oil production

The Heather PFo. in Well 34/8-33 is dominated by
kerogen tvps 1Y with potential for gas and con-
densate production.

The oils from Wells 34/8-1 and 3 ars of the same,

marine origin. HMain diffsrences may indicate that
the pils are derived from two different reservoly

systenms,

tThe averags maturity of oils suggests genevation from
& source rock with maturity st peak eil generation or
peyond.

The gases From 34/8«1 and 3 are likely derived from &
marine source rock at late oll early condensats

window maturity.

The gases within sach well are similar. Maturity
discorepancies between the gases of the varicus wells
may exist.

The gases may have been mizxed in with other gases.

Reservolyr petroleunm geochemistry in the 34/78-33
reservoir hag identified three dififsrent contacts
where one is a remnant contact. A fossil bicdegraded
oil column has been encountersd below the present day
live oil column and below the fossil remnant contact.
The ressrvolr studiess suggest that two zignificant
addfustuments of the OWC have ocourred.
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FiG. 2.1 Plot of Bock Eval values versus
dapth

Draupns Fm. 34/8-3
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FiG. 2.1,2 Van Krevien - piot Hi versus Tmax

Draupne Fm. 34/8.3
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FIG. 2.1.8 Plat of Rock Eval values versus depth

Draupne & Heather Fms. 34/8-34
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FiGg., 2.1,4 Van Krevien - plot Hi versus Tmax

Draupne & Heather Fms, 34/8-34A



FiG. 2541 Biomarker paramsiers versus depth

Oraupne & Heather Fms., 34/8-34
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FIG. 271 Visual kerogen typing 34/8-3A

Draupne & Heather Fms.



Fig. 2.7.1 VISUAL KEROGEN TYPING 34/8-3A
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Galimov plot of 34/8 -~ ¢ils
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Fig 4.2,2 Schoeell and James plots of
the 3478 gases '
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FIG. 5.1,1 Piot of EOM, ASPH. and P'/n-C17

from the 34/8-34 reservoir



. Plot of EOM, ASPH and Pr/n-C,, versus depth.
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TABLE 241 Source rock parameters

Wells 34/8-3 and 3A
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TABLE 2.2 Extraction data

Sediments Wells 34/8-3 and 34

Qils Wells 34/8-1and 3
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Table 2.2.1 SOURCE ROCK EXTRACTION DBATA I WELL 34/8-3A
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Tahle 5.2.7 SOURCE ROCK EATRACTION DATA 11 WELL 34,/8-3A el Cowi¥i ©hsEn
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SEEa L gum Y < o
SCURCE ROCK EXTRACTION DATA II  WELL 34/8-3a {cont d) Poakwayh “n
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i

EXTRACTION DATA OF 34/B~0IL

HWELL WELL SAMPLE ASPH SAY ARQ N&O
TYPE F QIL % OIL % QIL % 0L

34,8-1 348-1 DST 2 0.26 64.01 26.03 9,87
34/8-3 34/8-3 DST 1 0.30 66.50 26.60 6.6

SAT/ARD



TABLE 23 Molecular ratios from chromatogram

of saturated fractions.

Sediments Wells 34/8-3 and 34

Qils, Wells 34/8-1and 3
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3132.25 HEATHER 8.6% 1,41 1,64 4,97
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MOLECULAR RATIOS FROM

CHECHMATOGRANS OF SATUBATEDRD FRAUTIONS

34/7B-0TL8
WELL WELL SAMPLE FRISTANC/ PRISTANS (.
TYPE n=-017 PHYTAN
348~1 348~1 D8T 2 8.8 1.56 1y
3478~3 34,8-3 DBEY g.82 1.63 L



TABLE 258 Sterang and Triterpane ratios from
sediments, Walls 34/8-3 and 34,

Qils, Wells 34/8-Tand 3



BIOWMARKER RATION

STERANE I[SOMERIBATION

TRITERPANES ISOMERISATION

FSTERAME

BEPTH SAMPLE WELL 308 208+E CI39:0Rasss Ty, NOR/ BNOR/, MORETAN/ %215

" TYPE % 3aa 3%abb  HOMOPHRES T NOBSHOP  BHORFNOR  HOPAN BIAHOMONOR I TRITEAPANE

015 DET 2 3481 51 53 5.5% 3,10 0,29 8,23 4,12 59,0 4,40

QI L DET 1 34/8~3 48 &1 G.55 3.30 §.27% 9.1% §.18 20,0 §.45%
2835.08 BWC 34 /8-3 i3 37 1.8 0.64 .37 §.17 2.5 ¢,38
3G0%.00  BWC 34 B35 3% 2 4.7% .52 .41 8.37 B89 $.53
3i0a7.5%0  SWo 14/8~35 30 PR 5030 .67 9,38 .18 &1 .5 3.5%8
TO08 .00 BWC 34 /8-34
301100 swo 348~ 34 38 32 4. 5% 4., 38 .34 .18 &1 .0 g.3%
igis .0l sWC 34 /834 33 6 3. 00 D0 g.,48% $.43 56 .0 §.64
3018.00 8wWC 34 /78-3R 44 48 2.0 8,18 .43 0. 38 58.5 g.11
3023.40 EwC A4 /8-38 35 27 4.80 1,08 ¥, 38 g4 59.5 o.,07
338,25 OO 34 /838 58 &2 U 40 3,18 B 2% G.1% G.1% £3,% .58
305%%.2% ©C 34,835 5¢ &4 §.40 3.1¢ .29 .18 8,10 £3.5 .80
3081 .50 CC ¥4 /8-58 58 &3 .40 .80 .28 8,18 g.3% GEVG @47
3076.3%5 ¢ 34 /835 52 63 8.4% 3.140 3.%% 3,19 G 07 62.8 .58
3089.50 ¢C 347838 56 &3 4,45 .80 4,30 0,37 2.190 &0, 5% .53
381 .75 ¢ 34/8-358 53 5 8.5%0 3,20 3.29 .18 i R4 3.0 g.58
3896.75 CC 34 /B35 54 &4 8.%5 3,40 0,2 5.18 0.10 62,0 0.%%
30%7.25% ¢ 34 B3 h3 82 §,5%% 3, 40 &, 30 8,20 3.10 2.0 968
In9B. 75 o 34 /B35 52 64 0.55% 3. .23 8.17 4,08 64,48 3.58
1186.25 o¢ 347834 | 55 &4 4,50 3. ,Q .3k 8,41 8.09% 80 .0 1,48
2103.50 ¢ 38 /7835 52 65 0.5%0 3,58 O, 28 $.30 §.08 61.5%5 354
3i107.2% (¢ 34 /8- 34 58 . B2 §.3%5 3,20 4,29 8.18 G.10 58,5 .63
3112.2% <= 24 /8~38 56 %3 §.58 3,00 0.2% .37 0,10 5% .8 2,82
3117.%0 ¢ 34834 48 &3 1,88 2,84 4.32 G.3¢ 8,30 61 .0 g.5%%
31213.25% o 34/3 iz 58 &3 1.0 .28 ¥, 33 .33 g.4¢ £3.5% 8.5%7
3127.50 CC 34/8-35 52 &3 0.%9% 2.3 0,32 8.30 .11 £%.0 $.5%2
313%1.5%0 oC 34838 %31 £1 .80 2,040 9.33% 4,29 I 5T.0 .43
3139.5%0 of 34 /8-35 53 52 8,90 2.00 8.32 5.30 5.0¢ 53,0 0,56
3143.850 O¢ 3478358 7 54 &0 8.39 2. 008 8.3% 4,31 .10 1.0 $.48
3148.2% ¢ 347834 ¢ 55 &1 3,88 2,38 0,38 5.36 4.10 4.0 §.56



TABLE 2.7 Visual kerogen typing



oL Cogono o wok 3R WE
Table 2.7.1 KEROCEN COMPOSITION, SPORE AND POLLEN Rwie R pE et e en

CORPOSITION  WELL 347834

Depth Group/Pe amorphous  Weody Inert- Falyno- Algal Herbaceous Reworked Pavticle Pregerv
fm} maty. inite merphs (%3 size Pl-3

2990, 8¢ CROMER HENOLL T0.00 36,00
364508 DRAUPHE 35,00 5,00 10,4090
3007.5%0 DRAUPNE 75,00 .60 20,00
3008 .08 DRAUERHE 90.00 14,80
3G11.00 BRAUPNE T6.08 .08 25,00

3816 .00 HEATHER 5.¢08 34.00 59,80

3018.00 HEMTHER 16.08 26.00 55,1

4
323,840 HELTREY 5,00 34,00 54,00




TABLE 2.7

LAF Inext Woody Lipt A0H Remarks
2580.0 585 T0% 38 Cysts abd.

3005 .0 £5) in 84 (0} tr. Tasm.

IOT L8 {53 2B TS {5} ty, Tasm.
LLOP+8, 10Qyx

3008.0 1g 3¢ (0}
CEPAS, SOy

3011.8 {53 25 {10} common Tasm,

Lr. Boltiyoo.

£210P+8, 10Cy, STas>

3g16.¢ 30T 38 15 50 {5}
50w, 259+8, 20Cy»

I018.0 IQSTH 28 i5 3 18
<10Cu, 36P43; 1ECy>

3023.9 3670 38 is 56 {5}

<BCw, 3HP+E, 10Cy:

Explanation:

LAF: ratio coarse (>1%u) vs. finely disseminated
{5} traces of kerogen component
< v composition of liptinites cowmponents

AQM B0, {5) kerogen components not embeddsd in AN matvix



TABLE 4.3 Stable carbon isotope valuss

34/8 ~ oils



STABLE CARBON ISOTORE VALUES

34 /8-0Q1L8
WELL S?&?LE Igvtope 13C Isotope 13C lsotope 13C Isotope LIU Isotops 130 Isotope 130
e IR aiL SAT ARG HSO ABPH BEASPH,OIL
15/8-1 DST 2 29,12 -29.50 28,65 -28.24 28,74 “29.1

34/8-3  BST 1 ~28.85 ~39.17 ~35 .38 ~28.18 ~28.721 Y



Tables 4.2 and 4.3 Molacular and Siable Isotope

Composition of the 34/8 gases



Table 4,2

Molecular composition of

natural gases, 34/8-1 and 34/8-3

Sample , Z, c, ic, ing, C,. %2? §z+ C,-C, {Wetness! €O,
34/6-3 .42 (BE.4 5.8 2.9 2.45 10.95% 10,1 10,47 14,75 98.¢6 B.10 1.4
34/8-1,%3 189.4 15,3 2.7 $.49 10.%5% 9.4 8,42 19.56 898 .7 §.0% 1.3
34/8-3, 8% (85,7 {17.9 2.7 ¢.41 18.89 11.9 (0G.46 {7.2¢0 8.8 0,12 2.0
34/8-3, 42 189.0 (5.5 2.5 0.41 i0.93 4.3 0.44 19.5%2 98.8 8.18 1.2
34/8~3, %3 187.1 16.8 2.4 .38 10.8% 16.5% 10.43 18.32 98.0 9,13 2.8

Table 4.3 Stable isvtope composition of natural gases, 34/8-1 and 34,/8-3

Sample ¥ethans Ethane Propans Butane B '~¢02

iC, =ag, 13, 18,
3481, 821 33,2 ~30.5 ~29.¢ wzégi ~28.2; ~17¢ ~34,01~12.7
34/8~3 . $31 ~41.5% ~30.7 3% .4 1=29.31-29,2, ~180 ~314,8{~13.9
3483, 411 -394 ~30,3 28,0 ~22.91~25,6] <158 -9, 4] «5.8
34/8-1 421 ~33.5 «~30.3 ~38.0 ~25.81~25,8] ~16% ~314,8{~10.8
34/8~3, 431 ~-39.5 ~30.2 ~28.3 ~24.61-26.21 ~167 B, 212 .0



ARPPENDIX Chromatograms of saturated fractions

Sediments Wells 34/8-3 and 34
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ARPENDIX Fragmentograms of Steranes and

Triterpanes

Sediments, Wells 34/8-3 and 34

mfz 217 - Steranses
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APPENDIX W Pyrograms

Extracted sadimenis

Wells 34/8-3 and 34
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rings.

Pla{H)-hopanes (1) 225
PTa(H)-hopanes  2ZR
178 -morstanes (31) 228
P7g(Hpmorstanes 2R
i78{H-hopanes {11
Nephopanes (1Y)
Gammacerane (V)

a8 hapenes (V)
ZS-norfiopanes {(Vih
Lupane (VI

{ Bx({H}-cleanane (IX)
Tetracyclic terpanes {(X)
Tricvelic terpanes (XI)

Steranes {m/z 21T

Examples:

Numbers from 28 10 38 corresponds to the carbon number of the molecules. the
following small letter identifies the stereochemistry.

138{M), 1Tw(H)-diasteranes 208 (1)
P3g(H) N e (H)~diasteranes 20R (D)
PlafH) 178 (M) -diasteranes 208 {3
Plac{HYL 78 (H)-diasteranes 208 (4
SedH), Ma(H) (M) -steranes 205 (8)
SeedHy, A, 178 (H)-steranes J0R {6)
Se(H HRH)Y, I78(H ) -ateranes 208 (T
See{H), Ma{H) I Ta{H ) -steranes 20R (8
Sa(H), HdaiH), 1 Ta{H-steranes {9)
4-methylsteranss (I1H)

aR O W D 8 B

pors

"

318 corresponds to He(Hr-homohopane 23R
4% comresponds {0 caw-ethylcholestane 208
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