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PETROLEUM CEOCKEMiCAL STUDIES
OF WELLS 34/8-3 AND 34/8-3A

The Drauprse Fm, in the analysed wells are dominated by type II kerogen with good
to.excellent potential for oil production,

The Heather Fm. in Well 34/8-3A is dominated by type III kerogen with potential for
gas and condensate.

The oils from Wells 34/8-i and 3 are of the saroe marine origin. Minor differences
may indicate that the oils represent two separated reservoir systems.

The maturity of the oils suggests generation from a source rock with, average maturity
at pecJc oil generation or beyond.

The gases from 34/8-i and 3 are of the sasse marine origin generated in the late oil
or early condensate window»

Reservoir petroleum geochemistry have identified three different contacts in the
cored section of Well 34/8-3A wbere one is a remnant contact, A fossil biodegradecS
oil coiunn has been encountered below the remnant contact.

Keywords

Source rock evaluation, oil-oil correlation,
oil source rock correlation, gas-gas correlation

170

?34/8
Date

KI2OHQ/KA510A : PL120 07,11,89

1 Sector Reservoir Petroleum Geochemistry

ejection

Authors

ControHed

Accepted

Approved

• Pqs!a: Address
P O. 80s: 200

; M- ;-3?1 Sta!::}kk

B. Dahl
L. Aakvaag
P.M. van Veerv



LIST OF CONTENTS

LIST OF FIGORES 3

LIST OF TABLES 4

LIST OF APPENDICES 5

INTRODUCTION 6

SOURCE ROCK EVALUATION

2.1 lock Sval Pyrolysis and Total Organic Carbon 6

Well 3 4/8-3 6.

Well 3.4/8-3A ?

Comparison of Wells 34/8-3 and. 3A, 8

2.2 Extraction Data 8

2.3 Distribution of Saturated Components

in Source Rock Extracts. 9

2.4 Distribution of Aromatic Hydrocarbons 10

2«5 Biological Marker Content 10

2.6 Fyxolysls Gas Chroffiatography 11

2.7 Visual Kerogefl Typing 34/8»3A?
Draupne and Heather Fms* 11

MATURITY 13

3.1 Vitriaite. Reflectance 13

3.2 Colouration of Spores and Pollen 13

3.3 Kplecular Markers 13

CORIR'ELATION STUDIES 14

4.1 Qil-Oil eorrelations 34/8-1 and 3 14

4.2 Oil-Source: Rock Correlations 14

4.3 Gas-gas Correlations Is

RESERVOIR STUDIES 17

•CONCI.USIONS IS



LIST OF FIGURES

Fig. 1.1

fig, 1.2

Fig, 2>lfl

Fig. -2*1,2:

Fig. 2,1,.3

Fig. 2.1,4

Fig, -2-..S, 1

Fig. 4,1/1

Fig. 4,2,2

Fig, 5.1,1

Fig. 2.7,1

Location map

Well s ternary

•plot of Rock Eval values versus depth

Draupne Fnu 34/8-3

van Erevlen - plot HI versus Tiaax

Draupne Fm, 34/8-3

Plot of Hock Bval values versus depth

& Heather Fstis. 34/8-3A

Van Krevlen - plot HI versus, Taax

D.raupne & Heather FMs. 34/8-3A

Biomarker parameters versus depth

tJraupne & Heather E»s. 34/8-3A

Galimov plot of 34/8-oils

Schoell and

34/8-gas®s

Plot of

from the 34/8-

plot of the

sPH and Fr/n.~C3 7
!A reservoir

Visual kerogen typing 3 4/8-3A

,X>r.aupne & Heather FIRS .

bdSI0831Ifoa



LIST OF TABLES

Table 2,1

Table 2.5

Table 2,7

Table 4,1

Table 4,2

Table 4,3

Source rock parameters

Wells 34/8-3 and 3A

Extraction data

Wells 34/8-3 and 3A

Molecular ratios from chromatograms

of saturated fractions

Sediments, Wells 34/8-3 and 3A

Oils, Wells 34/3-1 and 3

Sterane and Triterpan© ratios

fxoai Sediments» Wells 34/8-3 and 3A

Oils, Wells 34/8-1 and 3

Visual kerogen typing

Stable carbon isotope

34/8 - oils

Molecular coffiposition of the 34/8~gases

Stable Isotope composition of the 34/8-

gases

bd8908311ba



LIST Of APPENDICES

Appendix I chroma tog rasas' of saturated fractions

Sediments, Wells 3.4/8-3 and 3A

Appendix II Chromatograxas of aromatic fractions

Sediments, Wells 34/8-3 and 3A

Appendix IX! Pragmento.grams of ste ranes and

triterpan.es

Sediments, Wells 34/8-3 and 3A

w/z 217 - Ste ranes

m/ss 191 - Triterpanes

Appendix IV Pyrograms

Extracted sediments

.s 34/8-3 and 3A

ix V Cnrorfiatograms &nå fcagstentogri

34/8- oiis

bd890.8'311ba



The present study on sediment samples and reservoir

fluids of Wells 34/8-3 and 3ft have been carried out by

two different Institutions;

•» Stable carbon Isotopes* Geolab Hor, Trondheim, Norway.

- Pyrolysis, extractions, GCt QC-nsf visual .kerogen typing

etc., by Norsk Hydro's Research Centre f Bergen, Norway.,

This report has been compiled by the Petroleum Geo-

chemistry Group at Norsk Hydrous Research Centre.

Only sediments from the Viking Group has been analysed

with respect to source rock properties.

The mud type used was KCL/Folymer« Approximately 30% oil

was added to the muå at 3177m in Well 34/8-3A, which may

have effected the sediments up to the casing point at

2442m. At 280Gjfi resinex and lignite were introduced to

the mud system,

All depths refer to logger's depth

a crtrrsjr'ic wnr'isf PUST !?&f TAKT

Ten meters (2.827~2S37m) of the Draupne Fm, of Hiddle -••

latest Volgian to Kyazanian age are resting directly on

top of the Tarber.t Fsa.. Three samples.f 1 SWC and 2 DC,

from this section have beers analysed with respect to Rock

Ev.a.l pyrolysis and total content of organic carbon (TG:C).

The results are listed in Table Z.t and plotted in Fig.

The Bock Sval data indiqates a section with moderate to

bd89083Xlba



good H€ potential (Sa«5.2.7 - 13 ..97 kg/t, average Sj*8.. 5:8

kg/t. This is supported by the TOC values (2,73 - 4,$9%,

average •» 3,57%)« the hydrogen indecies are indicative

of kerogen mixtures from type IX and type III kerogens

{Fi.g. 2.1.,2} with potential fat gas/condensate and light

oil. (HI»i93— 282, average - 231),

Production indecies are low for the 2 DC samples 2830m

and 2837a {.0,,02 and 0.03. respectively) to be at a depth

where slight onset of oil generation occurs. (See

section 3 on Maturity)» The middle SWC sample (2835m)

has a mote aortal Fl {0.12} for this particular depth*

2 A

The Upper Jurassic Viking Group in this well consists of

Draupne Fsu (9m), dated Kid Volgian ~ Ryasanlan &nå

Heather Fsu (i9,Sm) dated Bathanian.

From Draupne Fra< 6 samples have been analysed (4 SWC and

2 DC) and the results are listed in Table 2.1f and

plotted in Fig. 2,1. The residual hydr.ocar.bon potential,

S2, shows this section of Draupne Fm. to be very rich.

One sample, 3008m, however, represents an event of poor

source rock forrsation. The other samples give consist-

anfly high S; values {17.8 - 31. <3 kg/t). Average tor the

section *= 19.8 kg/t.

The TOC values are also high {5,62 » 8,40%), apart from

3008m wrjich isf in this context, extremely low.

The source rock quality based on hydrogen indecies

(Fig, 2,1(4) indicates kerogens dominated by type II

.(HI • 212 - 499);. Byen the sample (3008m) with low HC

potential is dominated by type II kerogen. The sample is

representing an event with unusual high sediSRefit matrix

deposition rate relative to production and influx of

organic matter»

The source quality tend to decrease towards the Draupne/

Heather boundary.



From the Heather Firu f 11 samples (3 SWC and 8 DC) have

been analysed C Fig. 2.1,3' and Table 2.1. Apart from the

lowermost sample (3032m) all samples tend to have a mod-

erate to good hydrocarbon potential {.•S?*3.49 - 1.2,23

kg/t, average 6,9 kg/t).

TOC values are in the range .2.52 - 4,75% with an

average of 3.3%.

The source rock quality based on hydrogen indecies are

consistently dominated by type ill kerogen {HI»»»!.6 - 240),

apart from one sample at 3025 xa., which is a mixture of

type II and 111 kerogens (HI>321K the dominating

product likely to be produced from this horizon, is gas

and condensate,

Compjari,son_of: Wells.. .34/8™3 and__3&

These two wells are penetrating the Viking Group at

locations very close to each other. The two Draupne Fxas,

are deposited within the same tiKe-period, With respect

to the source richness ana quality, there seems to be a

significant lateral difference between the two horizons.

The section from 34/8-3, which overlaps the reservoir

sediments directly, is much poorer than its tisse

egiaivelent in Well 34/8-3A. Art explanation, if the

dating is correct, is that the section in 34/8-~3 repre-

sents a aiore proximal situation than the other.

Ext r act ion data

The results of extractions and group type separations are

shown in Table 2.2.

From the Draupne Fts, in Well 34/8-3, only one sample has

been extracted. The extraction yield is good 0.65%. fhe

largest fraction is the asphaltenes 3.5.4% and the

smallest fraction is the saturated fraction.

bd8908311ba



The Draapne Fra. in Well 34/8-3A has extraction yields of
the same order as its tiæte equivalents in 34/8-3 (apart
from 3008ffi which also was low in HC potential). The
asphaltene fraction is highest and the saturated together
with the aromatic fractions are lowest in concentration,
The relative asphaltene content increases in the Heather
Pm, as expected for sediments dominated by type III
kexogen. Also the extraction yields are dropping going
from Ora^pne Fsu into the underlying Heather Fra. This is
ag&In, eonsistant with the redaction in ketogen quality
from type XI dominated to type III dominated material
seen by other parameters,, (e.g. H I ) ,

2*3 g i s t r i bu t i o n of s a tu r a.ted. cosKponents in Source Hocks

Extracts»

Saturated fractions have been analysed on capillary gas

chromatography under standard conditions« Chromatograms

are shown in Appendix. 1.

The chroma tog r am frosi 34/8-3 f 283Ssa> Draupne Fm. shows a
paraffin rich, high normal aikane distribution with
slight odd over even carbon number preference, indicative
of a slight t.erristral influence in a likely marin
system. The ste rane envelope Is fairly pronounced»

Some molecular parameters are listed in •Table 2,3 in

which the carbon preference index (odd over even prefer-

ence) CPI: is quantified to 1.2.5»

The concentration of Fristane is high, Pr/n-C, 7 «= 1.76,

The ratio of Fristane versus Fhytane (Pr/Eh « 1.95) is

moderate*

The 2 ^uppermost" chroaiatograms 13005 and 3007,5m) from

Draapn© Fm, in Well 34/8-3A show similar features as the

sample from 34/8-3« A marine type distribution with

influence of higher plant material resulting in an odd

carbon number preference (CBl >1.0). The sample at the

Draupne/Heather boundary are approaching a biisodal

bcl8 9-08 31.1 ba
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distribution f with more pronounced hiomarker envelope.

This distribution suggests a marine situation with a high

.influence of terrestrial material or large organic matter

destruction at time of deposition»

The features of the extracts from, the Beathør Fsu are

•significantly different from the Draupne extracts. The

components in the n C , - nC. „ range dominate the dlstri-

bution suggesting that the higher plant derived material

are dominating the extract, This shift in environment of

deposition is also evident with respect to the molecular

stackers in Table 2»3.

2.4 pistribution of Aromatic Hydrocarbons

The chroma tog ram from 34/8-3, 283'Sia, D.raupne Fsi, (shown

in Appendix II} are rich in the light end components.

The chromatograsis from Draupne Fm, in 34/8-3A have a

tendency to foimodal distribution with a relative high

•abundance of high molecular aromatics. 2n the underlay-

ing Heather FES. the distribution becomes less bimodai and

seems like as intermediate, between the Drs-upne Fis.

samples in 34/8-3Aand the one in 34/8-3,

2.5 Biological Marker Content

The saturated fractions have been analysed on GC-MS with

respect to their sterane and triterpane content. The

fragmentograms are presented in Appendix III and some

common bi©marker ratios are listed in Table 2,5. 'The

sample from 34/8-3, 283Smf tend to have ratios similar to

the. 2 uppermost samples in 34/8-3A, The sasple at 3011KI,

the Draupne and Heather boundary^ has parameters that

suggest a transitional situation {e.g. ^ / ^ a a^ Sterane/

Triterpane in Fig, 2,5.1) between the Draupne and Heather

environment of deposition, in several parameters,

especially those that are •environmental Barkers,, it is a,

distinct shift between the Draupne and Heather Fas» in

34/8-3A, supporting what already has been suggested by

nearly all of the source rock properties discussed above.
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Considering the Sterane/Triterpane ratio, a relative

indicator of environment of deposition, it is suggested,

that the terrestrially influence is larger in Heather Fro.

than in Draupne Fm, {Terrestrial material is more

abundant in triterpanes relative to steranes.

Pyrolysis G€ have been carried out on the saae samples as

were analysed fay Rock Eva! pyrolysis,, The pyrograms are

shown in Appendix IV,

pyrogranis from. 34/8-3 support the source quality seen

by other source parameters e>g. Hock Sval. Sample 2835m

has a significantiy better source quality and higher

potential for "liquid production than the other tvo

sam.pl.es from the horizon.

The pyrograitis from Well 34/8-3A, Draupne Fsn, indicate a

good liquid potential- A qualitative appraisal based on

the relative concentration of long chained paraffins,

suggests that the paraffin contents follow that of the

hydrogen indecies. In Heather Fra. the relative

concentration of xylene and toluene increase and the

paraffin concentration in general decreases, However,

the pyrograj&s still indicate a moderate to good liquid

potential apart froja the lowermost sample f 30 32m, which

is only gasprone.

2,7 V^.s.ya\ Hsrogen Ty_g_ing 34/8i~;3A., DraXXJJt}e a.nd Heâ .the_£...F£:j>̂

The kerogen composition of 8 samples has been described

semi-quantitatively, following the standard reporting

procedures.

Four different characteristic types of composition have

been recognised (see Table 2.7);

A>. 2990,0m SWC; (Kroner Knoll Group)

Low productivity; finely disseminated material

bd890831iba



ates the total kerogen (95/9). The concentrated

kerogen (>I5 micron) is dominated by ineriinite,

Sinoeysts are commonf spores and pollen present,.

B* 3005,Gmf 3 007.5m and 3008.0m SWC; (Bcaupne Fm,,).

Relatively high productivity; aggregates of liptin-

itic amorphous organic matter dominate; small pyrite

fraariboids abundantly present in Å0M. Pollen, sporesf
acritarehs, dinocysts embedded in the AOH matrix,

Ta&nan11 i ds rare,

Hydrocarbons stain the embedding plastic {green flitor-

escene©},

C 3011.0a SWC; (Draupne fm..)

Relatively high productivity,* aggregates of Xiptin™

itic AOM dominate? small pyrite frambo.i.ds abundant

in AOM raatris. Part of the pollen, spares, aeri-

tarchs, dinocysts and tasssanitids esib@ddedf part

free, Tasmanitids relatively eomisort; trace of

Sotryococciss,

Hydrocarbons stain the embedding plastic,

D, 3016.0, 3018,0 and 3023.Qm SWC; {Heathex Fm.}

Relatively high (3016.0a} to moderate productivity;

finely disseminated material dominates (70/30),

mostly h^jsic, Pyrite rare, mostly in palynomorphs.

The coarse kerogen (>1S micron) consists of medium to

very coarse inertinite and woody particles tea.

30-40%)f abundant pollen and spores and commom (?)

dinocysts? soaie cutinite. Traces of AOK.

rocarboft stain the embedding plastic.

bd890S311ba
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AOM Description,

In all cases where AOM is encountered, it is of

importance to note both the embedded allachtanous, as

well as the presence of other components which are not

embedded in the &GM matrix. This is indicated in the

Table 2.7.

3;-. HA TUEITY

3.1 Vi t r inite He fle c tance

Vitrinite reflectance have not been measured in these

3.2 Colouration of Spores and Pollen

Studies of Spore and Pollen Colouration have not. been

carried out in these wells,

3 <, 3 Mo 1 e cul a r Ma r ke r s

Sterane {20B} and triterpane (22S) isomerisation have

been calculated from the analysed section of the Viking

Groupf fTable 2.5.-). The 20S values are 30-4-0%•.. The oil

window (R0"
iQ*5%.) eoiamences in the area at 2OS values «

25%. Peak oil generation occurs at approximately 5D~58I,

The analysed sections are consequently located at depths

where early oil generation exists.

This is supported by the 22 S values which have reached

equilibrium, ca 6Q%« This equilibrium is reached at the

start of oil generation.

bd8908311ba
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4. COSRELATIOM STUDIES

4 .1 gi3.-gii Cor relations. 34/8-1 and 34/8-3

Two oils (34/8-1, DST 2 and 34/8-3, PST X) have been

analysed with respect to distribution of components in

whole oils, distribution of saturated and aromatic com-

pounds in Ci5A fractions, biostarker contents and stable

carbon isotop compositions,

The related ehxoffiatograms and f r&gxaentogr&sis are compiled

in Appendix V» Calculated molecular ratios and isotope

compositions are listed in Tables 2 «3, 2.5 and 4.1

respectively.

By visual inspection of the various chromatogEaffiSf (whole

oil and SAC and ABOM fractions)f the oils are apparently

belonging to the same oil family. This is supported by

the molecular ratios in Tables 2,3 and .2..5.

The stable Isotopes suggest some minor differences

between the oils* The" whole oil of 34/8-1 is

isotopieally lighter than the 34/8-3 oil (0.30 and

0,35V ') • A similar shift is observed for the SAC and,

to a lesset' extent, the AHOM fraction (Error limit is

0..0.5 -*• 0..1.OV, J* However, th© Galimov plot of the two

oils in Pig, 4.1*1 shows that their overall trend is very

similar and that the HSO and asphaitene fraction have

very close values.

The general conclusion is that these two oils are of the

same origin, but minor differences such as In the isotope

parameters may indicate that they may belong to separated

reservoir systems* Th© maturity of the oils are similar

and they are derived from a source rock at peak oil

generation or beyond.

4,2 Oil-Source Rock. .Correlations.

There is no obvious and apparent relationship between the

bdB908311foa



oils and the sediment extract from the overlying source

rocks (c.f, biomarker parameters in Table 2.5). This is

of course .partly due to an apparent maturity difference

between the oils and the sedissents.

A significant difference is the prescene of the (28

folsnorhopane CBnor/Bnor 4 nor) in the oils, whilst the

same source marker is totally lacking in the sediæent.

extracts. However, the bisaarhopane is very frequently

found in Upper Jurassic sediments of both Braupne and

Heather Fias. This source rock system can therefor not be

excluded.

The stable isotope values are in line with values identi-

fied for Draupne Fm. in the area (29-31*/o<5 ). The

Heather Fm. tends to have heavier isotope values

(25-2?°/ }. {This is also the case for Brent coals and

Dunlin shales),

Primarily based on the isotope values of the oils suppor-

ted fay the presence of bisnorhopane which is likely to be

found in the Draupne f si» off structure, Draupne Fm, is

suggested as the source sock for the 34/8 oils,

4 . 3 G a s ~ g a s c o rr e 1 a t i o n

Gas from 34/8-1 (DST #2 and #3) and 34/8-3 (pST -#1> #2

and #3..), have been analysed for their molecular and

stable isotope composition» The results are listed in

Tables 4.2 and 4,3, For interpretation©.! purposes, spsaft.

of the data have been applied in Schoell and James

d i a g rams {Flg* 4 »2',2} »

The molecular parameters from Table 4.2 suggest the gases

to be dry and with significant similar features, The

stable carbon isotopes (Table 4,3) indicate also apparent

similarities. These data plotted in Schoell diagrams

(Fig. 4.2,2} are suggested to be derived from a marine

source (TT{m) in Fig> <i,2f2) generated in the early

condensate window (Tc in Fig» 4.2,2).

bd8908311ha
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The James diagram (Fig. 4,2,2} f however, suggests &

separation between the gases with respect to their

thermal maturity-. The gases from 34/8-3 have equal

stable isotope composition and are according to the James

diagram generated in the middle of the oil window. The

gases from 34/8-1 differ in their methane composition,

but plot equal in the James diagram, with a maturity at

the end of the oil window.

Obvious discrepancies exist between the interpretations

deduced from the Schoell and jantes diagrams. The James

plot suggests two gas families with different maturities

where the Sehoell plots say one family with higher

than the James plots suggest,

The discrepancy between the various interpretations is

due to the n-butan© and n~-p ropene contents which are

taken into account In the James diagram, b\3t not in the

Schoell diagrams»

The isotope values of n-butane from all the gases are

plotting outside the line in the Jarnes plots, stiggssting

the gases to be fixtures; maybe from different source

rocks at different thermal maturities> This may account

for the discrepancies between the two interpretational

schemes ,•

Due to the effect of mixing it is, therefore, possible to

conclude that the suggestions by the Schoell

interpretation are more valid than that of the James

plot. (Based on wetness and methane isotope

composition). However, the James diagram indicates that

the reservoired gases stay have been superimposed by gases

of different maturities and/or source rocks.

bd89GS311ba,
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RESERVOIR STUDIES

Sandstone samples from the reservoir section of Well

34/8-3A have been extracted and the extract analysed with

respect to gross composition and distribution of satur-

ated and aromatic hydrocarbons.

The objectives have been to identify oil quality

variations and to identify possible fossil contacts.

The gross composition data together with extraction

results and molecular ratios from saturated! fractions are

listed in Tables 2.2 and 2,3» Chroma tog rams, and ft&g~

mentograms of biologi cal markers are compiled in Appen-

di.eess I, JX and H L

The total BOM, Asphal terse content and Pr/nC^.. ratio are

plotted in Fig, 5,1.1 together with the 1FT contacts»

The EOM data suggest a "chemical" contact of approxi-

mately 3II5m, with residual oil below, A GGC may exist

between 3051 and 3051a, No apparent tar mat have been

identified in the analysed section.

The gross composition data suggests the same basic oil

down to 3110m. A slight shift occurs towards a more

rich oil below 3110m.

The Psr/n€17 data indicates also a significant shift

between 3112 and 3117m» The same shift is also seen in

several .bi ©marker parameters (Table 2,5}, e.g. Ts/Tm

sensitive to environfflent of deposition. Visual inspec-

tion of chromatograms indicate that biodegradation has

occurred below that depth.

The Fr/nCi7 values also suggest a minor shift at

10Si-3Q61su This shift may indicate a barrier in the

reservoir restricting the oils in the reservoir to blend

The chromatogr&ms may indicate a fresh oil superimposed

on a remnant biodegraded oil above this contact.

bd8908311ba
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These data indicate that the oil column in 35/8~-3A may

have been larger than the present d»y column, It is

possible that the consequent loss of hydrocarbons has

•occurred at a time when the reservoir has been bwrried

jrsuch shallower,, before the reservoir temperatur reached

beyond 60° (60°C is when biadegradation ceases),

The presence of a non-degraded remnant oil column between

the fossil contact and the RFT-contact, may suggest that

a second adjustment or loss has also occurred a

substantial time after the first

bd89083i:tba
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CONCLUSIONS

The Draupne FIB. i ft Wells 3.4/8-3 and SA are dominated

by type II kerogen with good to excellent potential

for oil production

The Heather Fas, in Weil 34/8-3A is dominated by

kerogen type III with potential for gas and con-

densate production.

The oils from Wells 34/8-1 and 3 are of the saiae,

marine orlgia, Main differences ©ay indicate that

the oils are derived from two different reservoir

systems.

The average maturity of oils suggests •generation froia

a source rock with 'maturity at peak oil generation or

beyond „•

The gases from 34/8-1 and 3 ©re likely derived from a

marine source rock at late oil early condensate

window

The gases within each well are similar. Maturity

disccrepaneles between the gases of the various wells

may exist.

The gases may have been sailed in with other gases.

Reservoir petroleum geochemistry in the 34/8.-3A

reservoir has identified three different contacts

where one is a remnant contact. A fossil blodegraded

oil .column has been encountered below the present day

live oil column and below the fossil remnant contact.

The reservoir studies suggest that two significant

adjustments of the OWC have occurred.

M89083ilba
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50%
PYRITE

L M H

2990.0

AOM EMBEDDED
COMPONENTS





1 *



^j^MMrt*V-V







SCHOOLS.. PLOT I

34/3-1, DST 2 and 34/8-3, DST 1,2. and

34/8-1, DST 3



SC HOE L.L PLOT I I

cont inental marine

3 4 / 8 - 1 , DS I 2 and M / 8 - 3 : , 05 T l,Z and

3 4 / 8 - 2 , OS I 3



SCHGELL PLOT III

13

M / 8 - 1 , DST 2 and J4/8-3, DST 1,2 and

34/8-1, DST 3







Pr/n-C17

2

GAS
COLUMN TRACES OF

BIODEGRADATION?

LIVE OIL COLUMN
NON DEGRADED

FOSSIL^OIL COLUMN
NON DEGRADED ^

FOSSIL,
CONTACT

FOSSIL OIL
COLUMN

i





Table 2.1.1 SOURCE ROCK SCREENING DATA WELL 34/8-3
G \: .<: \\ p

f. •'. v I-

Depth
(m)

28 30.

28 35.

2837.

00

0 0

00

Group/Fm

DRAUPME

DRAUPNE

DRAU-PNÉ

% Lithology Sample

DC

swc

DC

SI
Kg/t

0,2

i.a

0,1

S2
Kg/t

7.2

13.3

5.3

S3
Kg/t

1.7

0 .7

1.1

TOC
%

3.3

4 . 7

^ 7

HI

218

28 3

193

01

62

14

40

0

0

0

PI

,02

.12

.03

Tmax
Deg. e

43 2

4 34

432

Company

F-

F-

F-

-BSRGEN

-BERGEN

-BERGEN



Table 2.1.1 SOURCE ROCK SCREENING DATA WELL 34/8-M
i 0 v

Depth
{-to)

2990 v

3005.

3007.

300 7,

3008,

3011 >

|. 3 01'2.

3015,

3016.

3017.

3018,

3020,

3022.

3023.

1-302-5.

3027.

30 30.

30 32,

00

00

00

50

00

00

00

00

00

00

00

00

00

00

00

00

00

00

Group/Fm

C RO ME R KilOL

DRÅUPNE

DRÅU.PN.E

DBAUPNE

DRAUPME

DRAUBME

DRAUPNE

HEATHER

HEATHER

HEATHER

HBATHEB

HEATHER

HEATHER

HEATHER

HEATHER

HEATHER

HEATHER

HEATHER

%

90

90

95

8 5

70

80

90

80

70

7 0

Lithology

SH

SH

SH

SH

SH

SH

SH

SH

SH

SH

Sample

SWC

swc

L?C

SWC

ssc

SWC

DC

DC

SWC

DC

swc

DC

DC

SWC

DC

DC

DC

DC

S
Kg

0.

3.

1.

1,

0,

2.

1.

1.

0.

0,

0.

0,

0.

1.

0.

o..
0,

0.

it
1

2

0

9

2

6

•6

4

6

8

6

8

6

0

7

8

6

1

S2
Kg/i

0,7

28.0

19.0

•31.4

2.8

19 . 5

17.8

11,4

3.5

6 , 7

3,9

5.6

.5.2

3,5

12..2

8.6

8 .4

0.4.

S
Kg

1.

0.

2,

0.

0.

0.

1.

D.

1,

0,

1.

1.

• 0 .

0.

1 -

1.

• 1 ,

3
/t

8

4

7

6

7

3

3

4

2

8

5

0

7

•9

2

0

8

TQ

0.

5<

6 .

6 .

0.

6.

8.

4,

2.

3.

3.

3,

2.

3,

3 ,

3

3.

2,

c

8

6

2

3

6

0

4

8

6

2

1

3

5

7

8

3

.2

7

85

498

308

499

498

327

212

24 0

132

208

126

168

207

95

321

259

266

16

0

210

7

38

11

104

11

28

27

17

37

27

45

39

19

24

36

32

66

0,10

0 .10

0.05

0.06

0.0 7

0,12

0 .08

0.11

0.1.4

0.10

0.12

0.13

0,10

0.22

0.06

0,08

0.07

0 . 19

.D 3 -j. c

4 65

4 31

4 27

4 31

4 28

429

4 26

4 28

4 35

4 32

435

431

4 31

435

430

43 0

4 32

425

F-BERGEKf

F-BERGEN

F-B.EHGEN

F-BERGEN |

f-BEKGEN

F-BERGEN

F-BESGEN

F-BEBGEN

f-BERGEN

*-BEKGEN

F-BERGEW |

F-BERGEN

F-BERGEN

F-BERGEN

f-BERGEN

F-BERGEN

F-BEROEN

F-BERQEN





0 i;

Table 2,2-1 SOURCE ROCK EXTRACTION DATA I WELL 34/8-3 -'s ft -a v c h
HYDRO

Group/Tm EOM(ffi-g) BOK ( 1 ) Hydrocarbons
SAT (" % } ARO { % ) TOTAL f % }

2815 .00 DHAUPNE 0..6 5 23 4 3

MSO(%

22

IsiQn B yd r o ca r b o n s
ftSPH{%) TOTAL i%\



Table 2.2.2 SOURCE ROCK EXTRACTION DATA II MELL 34/0-3

I)e p t h [ m} G i; a up/ Fm

; '•:- -i o ':. 9 u.» i 4 <; t h -• s » :' :. : v x; >• -o 'u p

R.«" :i s 3 J. ; t C '* n t 9 ;: .B -̂  v <; » n
H V 0 R 0

TOC EOM{%)/TOC(I} SAT(%}/TOC(%} S&T(%)/ARO{%) HC/nonHC

20-3.5,00 -O-RA-UFNE 4.69 0,14 4.12 0,82 0/7:5



table 2.2

Depth(m}

|2990,00

3005.00

3007.50

3008.00

3011,00

3016.00

| 3018.00

3023.00

3 0 36.25

3051,25

3061.50

3 07 0.25

3089.50

| 3091.72

3096.75

3097.25

3098.75

3100,2 5

.1 SOURCE ROCS

Group/Fm

CROMER K.NOLL

DRAWN £

DRAUPHE

DRAUPNE

DRAUEME

HEATHER

HEATHER

HEATHER

HEATHER

HEATHER

HEATHER

HEATHER

HEATHER

HEATHER

HEATHER

HEATHER

HEATHER

HEATHER

EXTRACTION* DATA I

E'QFii TP.g ) S O M

0

0

0

0

0

0

0

.0

0

0

1

1

1

0

0

.0

.0

c

WELL

n>

,02

.50

, 6 0

.09

.65

.11

.14

,12

.10

.12

,44

.00

.02

.92

.92

.32

.29

«25

34/8 --3 A

SAT{i)

1.9

19

13

54

54.

6 2

62

GO

6 3

60

61

Hydrocarbo
"AROi i)

18

19

16

16

18

23

26

24

23

25

23

25

2 5

ns
TOTAL{1}

37

38

30

70

7 0

77

88

86

8 2

88

82

86

86

1

Jf1 'J ̂  '" '.'/•"

Z •'•> r- r. " -.

NSO(S
5)

32

3 2

16

1

13

12

11

10

11

10

10

14

11

11

;" ' i \ 'j ^

Non Hydroc
ASPHi ̂'l

3 0

30

32

5 4

57

57

61

17

18

12

3

2

8

3

4

3

3

BVCP.O

a r bo.as
TOTAL {'o }

63

62 |

32 |

70

57 :!

57

67

30

30

23

12

14

19

12

18

1:4 |

14



T a b l e 2 > 2 . 1 SOURCE

D e p t h{m.) G r o u p / F m

EXTRACTION DATA I WELL 3 4 / 8 - 3 A ( c o n t ' c i ) E v.

310 3.SO

3107,25

3112, 2S

3117.50

3123.25

3127,50

HEATHER

HEATHER

HEATHER

HEATHER

HEATHER

HEATHER

3131.50

3139.50

3143.50

3148.25

HEATHER

HEATHER

HEATHER

HEATHER

EOM(ffig) M(%

0.81

0,86

0.98

0 , 23

0.10

.0.11

0.22

0.21

0,20

.0.32

*-*-jw-*-*s*-rr^r^rr

Hydrocarbons
SATil) ARQ{%) TOTALi

6 2

61

4 7

36

43

46

4 3

4 9

0

30

2 5

25

29

23

24

2 5

31

25

0

HYDRO

; Mon H-ydroc a r bdns
MSO{I} ASPH(%) TOTAL t%}

89

87

88

76

60

67

71

74

7 4

0

9

11

10

17

27

21

22

18

19

n

2

2

2

7

14

12

7

8

8

11

13

12

24

41

33

29

26

26



Table 2.2.2

. ; * • " " — " • * — — — - * - — • —

Depth f HO

2990.OG

300 5.00

3007.. 50

.3 0.Off. 00

3 011.00

30.16.00

3018.00

3 023,00

30 36.25

3 051.2 5

3061.50

3070.. 2 5

3 08 9,50

] 3 0 91.72

3 096.75

3097.25

3098,75

3100,25

SOURCE SOCK EXTRA

GxGup/Fm

CROfiER KNOLL

•DRAUPNE

MWJPNS

PRAUf?NE

DRAOPME

HEATHER

HEATHER

HEATHER

HEATHER

HEATHER

HEATHER

HEATHER

HEATHER

HEATHER

HEATHER

HEATHER

HEATHER

HEATHER

CTION DA'

TOC {%•)

0,8 4

5.62

6.3 0

0.56

5,98

.2 ,6 4

.3i.lO:

3.70

!'A II

EOM{ %

0

Q

0

0

0

9

C

0

WELL 34/8-

)/TOC(%)

.02

,09

.1:0

.16

.11

,04

, 0 5

.03

3A

SA T { V ) /

3,

3.

TOC f %)

4 2

05

24

SAl ( °, J /

I.

I .

0.

3.

2.

2.

2.

2.

2,

2.

2.

2 >

2<

A R O ( % )

07

01

82

48

99

39

37

60

62

50

65

4 2

46

11711,111 ' P mmim
HYDRO

HC/non HC

0,59 i

0,62 |

0.42

2 . 3 2

2.32

3.3:5

7.06

6.35

4 ,41

7 .06

4.62

6.19

5.99



T a b l e 2 , 2 , 2 S O U H C E R O € K E X T R A C T I OSI D A T A I I W E L L 3 4 / 8 - 3 A ( c o n t ' d ) i ^ - ^ . ^ v ^ - h •;• « . « t •« f.- s - -. - .-: * n
HltfDP.Q

D e p t h { ITS }

3103-50

3107,2 5

3112 .25

3117.50

3123.25

3127,50

.1131.50

3139.50

3 1 4 3 . 5 0

Group/Fff i

HEATHER

HEATE1EF.

HES.THE-R

HEATHER

HEATHER

HEATHER

HEATHER

HEATHER

HEATHER

TOC ( % ) EOM{ % ) /TOG { % ) 3JVT\ % ) /TOC { % ) SAT ( % }/ARO { % }

1..96

2,44

2.58

1.-64

1.B5

1,80

1.84

1/3.6

1.93

HC/non HC

8.17

6.87 |

7 . 40 ;

3.12

1.47

2.06

2.46

2 - 85

2 , 8 3



EXTRACTION DATA OF 34/8-OILS

WELL SAMPLE ASPH SAT ARO NSG SÅT/ARO
TYPE % OIL % OIL % OIL % OIL

3-4/8-1 34/8-1 DST 2 0.26 64.01 26,03 9,67 2,45
3.4/8--» 3 34/8-3 DST 1 0.30 66,50 26,60 6,60 2,50





Table 2.. 3 , i SATURATED FRAC., > MOLECULAR RATIOS WELL 34/8-3

Group./Fffi

t i; •:• 1 9 U * 6 f o C h s a : •. ; ( v G v r; i:. £

s « s v c b C fj ti t <i f 3 •? ;• 7 ? ri

HYDRO

Depth

28 35.00. PRMJPNE

Pr/n-Cl7

1,76

P r / P n CP:

1 , 2 h

cpi-i-i

1 7 ft

n-"Cl5+/Total n~C20/n»C2 5



Table 2.3,1 SATURATED FRAG., MOLECULAR RATIOS WELL ?A/B -~3A.

! Depth
i

| 3005.00
i

3 007,50

3011.00

3016.00

3018.00

302 3.00

3 0 3 6 ,25

3051.25

3061.50

3070.25

3089.SO

3091.72

3096.75

3097.25

3 098.75

310 0,25

'3103.50

' 3107.2 5

Gr Oil p/Fm

DRAUPNE

ORMJPNE

DRAUPNE

HEATHER

HEATHER

HEATHER

HEATHER

HEATHER

HEATHER

HEATHER

HEATHER

HEATHER

HEATHER

HEATHER

HEATHER

HEATHER

HEATHER

HEATHER

Pr n~C17

1.75

1 , 71

1.44

3,30

1.2 0

3.20

1.09

1.14

G.66

0.62

.0.6.6

0.59

0.65

0.72

0.64

0.66

0,69

0/68

Fr/Ph

1/51

1,51

1.92

5.12

3 ,67

2.46

1.60

1.43

1,51

1.40

1.60

.1,41

0,95

1. 36

1,40

1.34

.1.41

1.55

CPI-I

1.14

1,13

1.2.0

1 .07

1.10

1.X0

1, 16

1.13

1 .18

1.. Q 3

1.0 5

.1.06

1.07

1.14

1.12

c?: T: - :_3

] . \ S

1.01

1,19

1.12

1.16

1.13

0,97

0.99

1.03

1.0 3

0.97

1.08

0.9 7

0.94

0.93

1.05

1,04

0.99

<



Table 2 .. 3 > 1 SATURATED PEÅC. > MOLECULAR RATIOS WELL

Depth

3112.25

3117,50

31

31

31

3.1

31

31

'?

2

3

3

1

3 9

4

4

3

8

. 2 5

. 5 0

C f;

, 5 0

..50

. 25

Gr cup/Fm

HEATHEK

HEATHER

HEATHER

HEATHER

HEATHER

HEATHER

HEATHER

HEATHER

Ft/n-Cl7

0 . SB

2.10

2.07

2..95

1.67

.3.41

2,19

.2.74

p r/.p.h

1. 48

1.28

1.36

1.63

1.42

1 ; 4-6

/B-

CPI-

.1.04

CPI-II

0.97

1.32

HYDRO

n-C15 + /To t a 1 n-02 0/n-C 2 5



MOLECULAR RATIOS PROM CBHOMATOGKAMS OP SATURATED FRACTIONS
34/8-OILS

WELL WELL SAMPLE PRISTAN/ PHI STAN/ C.P.I. I C.P.I. 2
TYPE n-Cl7 PHYTAN

3 4/8-1 34/8-1 DST 2 0,62 .1,56 1,13 1,03
34/8-3 34/8-3 DST i 0,52 1.63 1,08 1.04





DEPTH

OIL
01 L

SAMPLE
TYPE

OST
DST

2
1

2835.00 SWC

3005.00
3007.SO
3003,00
3011.00
•SOI? ,00
3018.00
302 3,00

3036,25
3051.25
3061.50
3070.25
3089.50
3091,75
3096.75
3037,25
3098.7 5
3100.25
3103.50
.3107,25
3112.25
3117 . 50

3 3 27.50
> 1 1 \ , *> n
3139,50
3.143.50
3143.25

SWC
SWC
SWC
SWC
SWC
SWC
SWC

cc
cc
cc
cc
cc
cc
cc
cc.
cc
cc
cc

cc
cc
cc
cc
cc
cc
cc

WELL

3 4/8-1
3 4/8-3

31/S--3

STE RANSJ ISOHERTSATXON'

20S-'-R
%abb

1SOMSSUSATXON

31

3 4/S-3A
3 4/8-3A
34/8-3A
3 4/8-3A
34/8-.1A
3 4/8-3A
3 4/8-3A

3 4/6-3A
34/8-3A
34/8-.SA
34/8-3 A
34/8-3A
3 4/8-3 A.
3 4/8-3 A
14/S-3A
3 4/8-3A
34/8-3A
34/8-3A
34/8-3A
34/8-3A
34/8-3A
3 4/S-3A
3 4/8-3A
3 4/8-3A
3 4/B-3A
3 4/8-3A
34/8-3A

31
30

38
33
40
35

50
50
5C
52
56
5X
54
53
52
55
52
50
56
4-8
50
52
51
S3
50
55

S3
61

25
2 4

32
26
48

63
6 3

€•1
6 2
64
6 4
66
62
6 3
6 3
6 3
6 3

62
60

0.5 5
0.55

3,90

4.7 0
5.10

4 <55
3 ,00
2..10
4,80

0,40
0,30
0,40
0.45
0,45
0.50
0.55
0,55
0.55
0,50
0.50
0.55
0,50
1 ,00
1,00
0.95
0,^0
0,90
0.90
0 .90

3 . 1.0
3,30

0.6 4

Tm NOR*HO? 8N0R+M0R
^CRETAN./
HO? AN BISHOMOHOP

0.29
0.2"?

0.37

0.6 2
0,67

0,36
0.09
0. 19
0.08

3.10
3 ,10
3,00
3,10
3 .80
3.20
5. 30
3.40
3.20
3.50
3.50
3.20
3.00
2,00
2,20
2. 30
2,00
2 .00
1. 0 0
2,3 0

0
0

0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
o
0
0
o
0
0
0

.4 1
, 38

. 3 4

. 4 i.

.43
,38

,28
,29
. 2S
.31
.30
.29
.29
. 30
.29
. i i
. 28
.29
, 29
!32
, 33
,32
. 33
.32
.31
. 30

0 , 2 3
0,15

0.19
0. 18
0.19
0 - 19
0 .17
0,18
0.18
0,20
0,17
0.21
0,20
0.18
0 -1 ?
0.30
0.31
0.30
0,29
0, 30
0, .31
0,30

0,1.2

o.r

0.18

0,18
0.43
0,38
0,41

0.1 t
0.10
0.11
0,07
0.10
0.10
0.10
0,10
0,08
0.09
0.09
0,10
0. 10
0,10
0.10
0.11
0.11.
0,09
0.10
0, 1.0

59,0
60,0

62 , 5

60.0
81.5

61,0
56 .0

6 3,5
6.3.5
65.0
6 2.0
60,5
6 3-0
62,0
6 2 .0
60,0
60,0

STSRAHE/

58,5
59.0
61.0
62.5
6 3.0
57.C5
6 3.0
61.0
64.0

0,40
0.45

0,36

0,5.3
0,56

0,35
0,04
0.1L
0,0 7

0

.58
,60

0,
0,
0.
0.

.69
,63
.58

{}, 5 •;
0,60
0.53
0 ,6 8
o'.64
0,63
Q. 6 2
.55

0,52
0,63
0 , 56
0.48
0.56
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Table 2.7.1 KEROGEN COMPOSITION, SPOBE AND POLLEN
COMPOSITION WELL 34/8--3A HYDRO

•

i
j

\

Depth
(mi

2990.

3005.

3 007,

3008.

3011,

3016.-

3018.

302 3.

00

00

50

00

00

0:0

00

00

Group/Fm

CHOMER KNOLL

DRAOPNE

DRAUPNE

DRAUPME

DRAUPNE

HEATHEE

BEATH-ER

HEATBEB

hm o r; p h o u s W o o d y
mat t,

8 5 .00

7 5,00

•90.00

7-0.0-0

S.00

•1:0.00

5.00

Iner
i n i t

70.

•s.

8.

S.

30.

•20.

30,

t-
e

00

00

00

00

0.0

00

00

Paly
morp

30,

10.

20.

10,

25.

50.

55,

50.

no- Algal

0 0

00

00

00

00

00

0Q

00

Herbaceous Keworked Parti
{%•) si 2

eie Preserv.



2990

3005

3007

.0

.0

, s

TASLE 2.7

C/F

5/95

3 Q 0 8 , 0

3011,0

inert

5>

15)

.3Q16.0 30/70 30

•30X8.0 3 O/TO 20

.3023,0 30 /70

Explanation

15

IS

30

10

20

10

25

Remarks

Cysts Abd,

t r . Ta snu

t r . Tassa.

20Cy>

80 (0)

5Cy>

7S (5)

10Cy>

§0 (0)

5Cy>

70 (10) common Tasxrt,
tr. Botryoe,

ratio coarse (>I5u) vs, fi

<IOIHS, 10Cyf 5Tas>

50 £ 5}

<5Cu, 2SP+S, 20Cy>

55 10

<10C.ii, 30P+S» 15Cy>

50 {5)

<5Cur 3 5P-J-S, 10Cy>

nely disseminatedC / ' F J

{ 5} t r a c e s o f k e r o g e n c o m p c n e JI t

< > c o m p o s i t i o n of l i p f c i n i t s corrsponents

A0.H 80, {5} kesogen components not embedded in AOM m





STABLE CARBON ISOTOPE VALUES
•3 4/8-OILS

WELL SAMPLE Isotope UC Isoteps 13C Isotop» 13C Isotope 13C Xsotop* 13C Isotopa 13C
TVPE OIL SAT ARC NSO A5PH DEASPB.OIL

34/8-1 DST 2 -29.12 -29,50 -28.65 -2S.24 -28,74 -29,1
34/8-3 DST 1 -28.85 -29,17 -2S.38 -28.16 -28.21 -28.6





Table 4.2 Molecular composition ©£ natural .gases, 34/8-1 and 34/8-3

Sample

34/8-1 ,-#2

34/8-1,13

34/8-3,11

34/8-3,•#2

34/8-3,#3

88

89

85

89

87

.4

,4

.7

.0

. 1

c.

5*8

5.3

7v9

5.5

6 .8

• < *

2

2

2

2

2

.9

.7

,7

.5

, 4

Q,

0,

0 .

0 .

0 .

4

4 5

40

41

41

38

nC

0.

0,

0-«

0 .

0 ,

i

95

95

89

93

89

< : » •

1 0 , 1

9 .4

11..-9

9 , 3

1 0 . 5

n ^ '

0.47

0.42

0.46

0 . 4 4

0 .43
, . . • • • • • • • • • • ^

1:
8.75

9.56

7.20

9.52

8.32

=,-c.
98.6

98,7

9 8 . S3

98.8

98.0

Wetness

0

0

0

•0

•o

.10

.09

,12

.10

.11

CO

,

1 .

2 .

1.

2,

4

3

G

2

0

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

Sample

3 4 / 8 - 1 , # 2

3.4/8-1, #3

34/8-3»#1

3 4/8-1,-#.2

34/8-3 ,#3

Methane

• - 4 1 . S

- 3 . 9 . 4

— 39 < 5

Ethane

-30.5

-30.7

-30.3

-30.1

-.30.2

Propane

-29.0

-29.4

-28.0

-28.0

-28.3

Suta
ic4

-29.1

^ ^ Q 1

-22.9

w *? C <3

-24.6

-25.6

-2:5.8

D

-170

-160

-158

-169

-167

cc
13C

-14 ,0

-14 ,8

- 9 , 4

-14 .9

3.
• 1 8 O

-13.9

-9.8

-10.8

-12.0





NOP^s HYDRO F-BE-RGEN, PETROLEUH GEOCHEMISTRY

A n a l y s i s Name .* [PETROJ 7 «3408033.5.1

34/8-3 SWC 2835 M SRT Hmount * LOGO

SRTURRT.ES PLOT
16.0

É A . G

12.0 ....

.10.0

8,0 L...

6 , 0 : -

4 . 0 i•-

My t t i cbrom

60
>. i.

?Q
i I i

Tii we

Inst rument .* NP5890

Channel T i t l e -. HSD

Liffis ID s

Required on l8-ftUG~!989 at 19,19

Reported on 21-HUG-198^ at 10*57

Nethod

Cal
Run

ibrat

Sequ

s

i on *

ience s

HSOS

HSOS

HSOS



NOR..,, HYDRO F-BERGEN. PETROLEUM G HEM I ST.RY

finatysis Name e [PETRO1 7 R 3 4 0 8 0 3 S , 6 , 1 .

34/8-38 SVC 3005 M 3RT flmoune. » L..000

SRTUrøTES PLOT

Tsase (saiautesi

Instrument >, S-JP589G

C h a n n e l T i t l e * MSD

'L'i'tSiS I D «

on :r mif,

Hethod

Calibration

Run Sequence

HSDS
HSDS
HSOS



HYDRO F-BERGEN, PETROLEUM GL^J-CMISTRY

fin

34
SR

a l y s i s Name % CPE'

/8-5R SUC 3007.5 M SRI"

TURflFES PLOT

7 93408035,7,1

Rinoun t s 1 v 000

0
C

10

T j i»e ?»(out &s)

I r '„ t r

IB» ' , I f '

Het hod t HSDS

Cal i brat ion « HSD5

Run Sequence s HSOS



HOhU HYDRO F-BERGEH, PETROLEUM GL^ÆHISTRY

fina.tys.is 'Name •* [PETRO3 7 R3408033 , 8 , 1

34/a-3ft SWC 3011 M Sfi'T fimount. » I.

SfiTURRTE-5 PLOT

10.5

i.S

flu i t sc.hr on»

10 40 50 60 70

ir»e

Instrument .» HP5890

Channel Title s HSD

1. i ms ID s

Required on f8-RUG-I989 at 23*53

Reported on 2i - f iUf i - !989 at 11,07

Method * M5.D3

C a U br at s on >. USDS



NOR^ HYDRO F-BERGEN, PETROLEUM GL.,J-€Hf3TRY

Rna l y s i s Name % CPETRO] 7 R340S03S.9. iy
34/8-5R SWC 3016 H 5RT

SflTURPTES PLOT

10.5

9.0U

7.5 ...

6.0

1.000

hiu lx. i chr

<SB i Ai

Instrument; , HP5890

Channel T i t te * HSD

Lirøs ID s

ftcqu-ired on ]9-ftUG-1989 at 0 b 2 S

Reported on 2^-flUG-^ 1989 ar I f =53

Method .* MSDS

C a l i b r a t i o n •* HSDS

Run Sequence s HSOS



NOfc.^ HYDRO f-.BERGEN. -PETROLEU

N=,tney FPFTRO] 7" R34080>S.10,
34/R-'5fi SWT -5O1B M SHf fiRlour>t « 1.000

SfiTUPHTEO PLOT
Hulr ichro

' • • - ^ " •S-~~'~)~~~~S ^

1.0

f isne lainufes!

Instrument t

Channe I t i t l e * HSD

L rms ID s

Required on 19-RUG-1989 at 02*56

Repo r ted on 2i.-f iUG-J989 at 11=12

Method s HSDS

'Calibration % HSDS

Run Sequence r HSDS



HYDRO F-BERGEN, PETROLEUM GEL.ÆH15TRY

Rna l y s i s Name s tPET

34/8.-38 SWC 3023 H SHT

SflTURRTES PLOT

7 R34Q803S. 11
flisount ? 1,000

Hult -ieh

70

Irtscruraent * HP5890

Channel Tit !.e *. MSO

Lims ID s

Required on }9-flUG-1989 at 04*28'

Reported on 24-RUG-1989 at 17,55

Net hod *• HSOS

C a l i b r a t i o n s HSD5

Run Sequence « MSDS



HYDRO F-BERGEN, PETROLEUM GUCHEMISTRY

ftna L y s i s Name s UPt

54/8~3ft CC 3036,25 H SfiT

SRTUR9T&S PLOT

fi34.08Q.5S.
000

1 8 . Q

I i me (m I rnjt es)

Ins t rument % MP5890

Channel T i t l e , HSO

L i m s 1D r

Required on 1 9--RUG-1 98<> at 06.00

Reported on 24-HUG-1989 at ]?S37

Method «

C-31! brat i on s HSDS

Run Sequence s HSOS



HYDRO F^BERGEN, PETROLEUM GEUÆHISTRY

Rna Lye is Name t [RETRO] 7 63408035,3,1

34/8-38 CC 3051.25 M SfiT flmount t 1,000

SRTURfiTES PLOT

*
'» 12.0

:3..O

Tif

Instrument * MP5890

Channel T i t l e % N3D

LifRS ID j .

.Acquired on• 22-AUG-1989 at 19,44

'eported on 24-fftJG-1989 at 15=22

Hethod , MSOS

C a l i b r a t i o n % fiSOS

Run Sequence s HSDS



r DRO F-BERGEN, PETROLEUM G^,,1-€H!STRY

Analys is Name t CPETRO1 1 B340.8035.4, 1
54/8-3fl CC '3061.50 H SRT Rwount . i.OQO

SRTURftTES PLOT

16,0

2.0 ....

Mult ic

40

T i m e if» i n u t «s'J

?0
i i i

Instrument i HP5890

Channel If tie >, HS!)

Lims ID -t

Required on 22-ftUG-!989 at 21>15

Reported on 2^-flUG-19B9 3t SSs25

Hothod «SOS
Calibration s «SOS

Run Sequence * M5DS



IYDRO F-BbRGEN, PETROtDJH GEUÆH!STRY

Rna lys is Name •. [PETRO3 7 53408035,5,1

34/8-Bfi CC 3070.25 M SRT fimount » 1.000

3RTURRTES PLOT

IS, 0

7Q

Ti f

Instrument s HP589Q

Channel T i t l e « MSD

Urns 10 -
Required on 22-RUG-I989 at 22*47

Reported on 24-RUG-I989 at 15*28

Hethod

t a t ibrat ion

Run Sequence

MSDS

1S0S

MSDS



HYDRO F--BERGEM PETROLEUM GEOCHEMISTRY

ftna l y s i s Name %

34/8-3f l CC 3089,50 M SflT

PLOT

7 5:3408033,.6.1.

fimoun?: s L 000

21 < 0

Hult: ichror»

Instrument ; MP5890-

Channel T i t te * HSD

Li «is ID
Required on 23-fiUG-l'?89 at 00*19

Repor-c&d on 24-filjG-1 989 at IS*..3!

Het hod .. HSOS

€ a i. i brat i on s- HSOS

Run Sequence % HSDS



HYDRO f-BERGEN, PETROLEUM

to
c

Analys is Name * [PETRO1 ? G3408035, ?M

34/8-3R CC 3091.75 M SRI -Rmount •, i .000

Sf!TURRT£3 PLOT

f 7.5!

Mutt' i chrom

70

T <

Instrument * HPS890

C h a n n e l T i t t © ; HSD

L i m s ID :

Required on 2S-ftUG-l989 at IS. 24

Reported on 27-RUG-1989 at 19,05

Method i MSDS

C a l i b r a t i o n s HSOS

Run Sequence * MSDS



HYDRO PETROLEUM GE^HEMISTRY

Rna l y s i s Name » CPETROJ 7 C 5 4 0 8 0 3 3 , 8 , I

34/8-3R CC 3096. ?S M SRT flaunt t 1.000

ES PLOT

c

Huir

Tiae (winui.es)

Instrument s HP5890

Channe I T i t l e s HSD

Lims ID

Rcqui-red on 2S-WG-1989 at -17,31

Reported on 27-R116-J98? at 19.06

Hethod z HSC6

C a i i br at e on « H5[!5

Ruf"! Sequence s MSDS



fin

H W O f-BERGEN, KiPOLEUM GE,,,,HEMrSTRY

rrrrpnj ?
i'f ^0°

S HOT

SRT fiaount . 000

60

linutes)

Instrument j NP5890

Channei Title s MSO

L t ms ID 5

Required on 2S~fUiG~!9R9 a» 19,02

Reported on tY-nU&-I989 as: 19,10

Method

Ca I i brat i on

Run s

HSDS

HSD5

HSOS



OR,,, HYDRO F-B'ERGEN. PET-ROLEUM GE,,,!-€HiSIRY

Rnalysis Name i CPETRO3 7 C3408G3S, \Q,
.34/8-39 CC 3098.75 H SRT

SRTURflTES PLOT

fitmouht * 1.000

3.0 L.

Hult ic)v-Q»

Time faiinufes)

Instrument ; HP5890

Channel Tit l<? . HSP

Lims ID s

Required on 25-fiUG-l989 at

Reported on >r-flUG-1989 at

34

Method s HSOS

Calibration , HSOS

Run Sequence s .MSDS



F-.BERGEN., PETROLEUM GEcÆMISTRY

Rna l y s i s Nam© j [RETRO] ? C3408O3S•, i ! ,

34/8-Sft CC 31.00.25 H SRT «mount * 1,000

5RTURRTES PLOT

18.0

Hu It ichrom

lisse

Instrument ; HP5890

Channel fit le * HSD

L i » ID •,

Acquired on 2S-RUG-1989 at 22*06

Reported on 27-RUG-1989 at 19,16

Het hod » MSDS

CaUbrat ion s HSDS

Run Sequence « HSDS



HYDRO F-BEfcGEN, PETROLEUM Gt,,:MEHISTRY

finalvsU Name :* [PETRQ]

34/8-3fl CC 3103,50 H SRI

SftlURRTES PLOT

r-:

7 £ 3 4 0 8 0 3 5 , 4 , 1 ••
flmount s K000

18.0

15-OL

«: 12.0

c:
a» 9.0

6.0 i.-

3.0

.1.

Hult iehrorø

60

Ti«e (minutes)

Instrument , HPS890

Channel T r f l é s HSD

L iiliS ! D :

Required on 25~RUG~!°8(? at 1G.49

Reported on 2?~8UG~.J989 ar 18; 52

Method ji HSDS

Ca l ib ra t ion « HSDS

Run Sequervce : KbDb



HYDRO F-BERGEN, PETROLEUM GEb..ÆHISTRY

finalysis Nam© *. XPETRO3 7 €3408035.5,1

34/8~3ft CC 31 Gir. 2$ ff SRT Rmount , i .000

SflTURRTES PLOT
Hult ichrot»

10 40

T?(t>e (minutes!

?0

Inst rumens: , MP5890

Channel Tit Le .* HSD

Lims ID i

flcqutred on 25-flUG-1989 at .12.21

Reported on 27-ftUG-1989 at 18=56

Hethod s

C a l i b r a t i o n s MSOS

Run 5equ€>riee s MSOS



HYDRO F-BERGEN, PETROLEUM GE^HEHISTRY

18.0 -

(.',

[P-TPn- ? C34O805S,6,L

H '--PI i W u n t j 1,000

iæe isiriutes)

Instruraeni; s HP5890

Channe I T i t l e •* MSO

L l m s ID

Acquired on 25-HU&-198? at 15SS5

Reported on ?J-f\\fc-WH9 *?. XoxS^

Hethod ; «SOS

C a l i b r a t i o n , H30S

Run Sequence ; HSD5



OR,.. HYDRO F-BERGEN. PETROLEUM GE^HÉHISTRY

finaiysJs Name f [PETROJ .7 63408035,7,

34/8«3fl CC 3117.50 M Sfit ftrøynt , !

SfiTURRTES PLOT
Hui.x ichrois

.. ].. . i .i. !

Tisse (airngfes)

Instrument „ HPS89Q

Channe i Tit le s H5D

L i ras ID 3

flcqu-ired on 23-fiUG-4989 at 14s04

Reported on 24-RUG-1989 ac 18s"02

Hethod 5 HSO5

Calibration * HSI)S

Run. Sequence s: HSD5



b,, HYDRO F-BEPGEN, PETROLEUM GEuÆMIS

ftnalysis Name s [PETRO1 ? 65408038,8,

34/8-3R 3125.25 H SfiT fimount * I.000

SfiTURHTES PLOT
Mult ichro»

T i i

Instrument » HP589-0

Channe t I i t l e » MSD

Lirfts ID %

ftcqutred on 23-RUG-1989 at 15*56

Reported on .^-RLJG-1989 ac 18,05

Method i M5DS

C a i s b^ at i or» * HSOS

Run Sequence ? HSOS



^ HYDRO F-BERGEN, PETROLEUM GL^MEHISTRY

A n a l y s i s Name 8 [PE.TROJ

34/8-3B CC 312?.50-M SRT

•SflTURfiT.ES PLOT

53408035.9,1

fimount t 1.000

6.8

40 SO

1 i we binutes!

60

Inscrussent 5 HP5890

Channel T i t l e « HSD

L-ims 10

Required on 23~-fiUG» 198(? at 17.08

Reported on 24-flUG-i98° st 18*07

Method

Ca i ihr<;

Run Sequence % MSK>

C a U b r a t i o n * HSDS



.,,v HYDRO F-BERGEN, PETROLOJH GL^HEHISTRY

a l y s i s Mame » [PETR01 ? 6 3 4 0 8 0 3 5 , I D , 1 ,y

34/8-3f i CC 3151.50 M SRI

PLOT

• f i fBOunt :s 00.0

6,0

10

T i fs>e

Instrument; s MP5890

Channel T U l e •» «SO

Lim-s iD s

Required on 25-flUG-i989 at .18.39

Reported on 2A-flUG-1989 at 18*10

Method :

Ca librae ion * M50S

Run Sequence % HSD5



NOR:,,, HYDRO F-BERGEN. PETROLEUM' GE^MEMISTRY

Rna I ys i s Name. s [PETRO1 7 63 40.80 3.5, I 1, I

34/8-5f l CC 3139.50 M Sfl.T «mount . 1.000

SATURATES PLOT

6.0

HqIt ichriy

Instrument ? HP5890

Channe i Tic te « MSD

L i ms 1D :

Acqu i red on .23-fiUG- WW .at 20*11

Reoorted on 24-RUG-I989 at .1.8» 12

Het hod * H'>iV>

C a l i b r a t i o n « H f̂1'-

Run Sequence s M^1^



NORU^ HYDRO F~B£QGENS PETROLEUH GE,.J-IEHISTRY

Rna lys is Name t [PETR01 7 B340803S,12,i.
34/8~3fi CC 3143.50 H SflT Amount :s L000

SfiTURflTES PLOT
Mult ichrora

Instrument j HPS890

Channel T i t t e •* HSD

Lii»s ID -s

ficqurred on 25-^RUG-1989 at 2 1 ^ 3

Reported on 24~fiUG-1989 at 18i 15

Hethod . HSD5

Calibration , HSDS

Run Sequence : HSDS



NORb.s HYDRO F-BERGEN, PETROLEU!

fina l y s i s Name .« CPETRO1 7 B54Q6033, 1 3 , 1 ,

34/8-3R CC 3148.25 H SRT flmauot * I.000

SfiTURmtS PLOT

9.0:.-

>•• 5 o

c 4 .0

10

ichro™

Tiwe 'Wi

instrument * HP5890

Channel Title .% HSD

Lims ID .s

ficquired on 23-WG-1989 at 23* 14

Reported on 24-rtUG~I98? at 18* 1:8

i i\ -h( t* too i





IDENTIFICATION OF AROMATIC HYDROCARBONS

MN Methyl Napht ålenes

DMN Di Methyl Napbiaknes

Phenanirene

MP MeihviPh.enantreneS'

DMP DfMeihvJPhenanf renes



røRarv HYDRO F-BERGEN. PETROLEUM GEo^HEMISTRY

Rna lys is Nam© •, [PETRG3 I R340803R, 3 , 1 .

34/8-3 SVC 283S H RRO Amount * h000

,Mult i C hr Dffi

! ii me

Instrumene s NPS880

Channel T i t t e » HP5880n GC

Lims ID s

ftcqui red on 18-RUG-1989 at 16*58

Reported on 2i--fiUG-l<?89 m 15V34

Het hod .*

CaLibrat ion s l:!l?0

Run Sequence % fIRD



Gtwk HYDRO P-BER6EN, PETROLEUM GuXHEMf STRY

Rna l y s i s Name t [PETROJ I 93408038,4,1

34 /8 -3R SWC 5005 M fiPO «mount * 1

10,-S

6.0

3.0 "~

Mult, ichrom

Instrument

Channe l T i t l e

L.invs ID

OP l

HPS880
HP588OR GC

Hethod *

Ca i ibrat ion .* flRO

Run Sequence i



NOfc^N HYDRO P-BERGEN. PETROLEUM

A n a l y s i s Name t CPETRO] 1 fi340803R,5,l

34/8-3R: 5UC .300?.5 H BRO f}»unt * 1,000

iO.S

9.0

Hult (C-hrOff!

T i

Instrument s HP583D

Channel T i t l e r S-SP5880S1 GC

Urns ID s

flcquired on .I8-ÆUG-I989 at 20*20

Reported on 2i-flUG-1989 at ISs^O

Hethod i RRO

Cal i brat ion •* .RRO

Run Seqijence s PRO



\iOh..<!\ HYDRO F-BERGEN, PETROLEUM 6UCMEN13TRY

Rna lys is Name •. [PEIROJ 1 85408059,6/L

34/8-3R SVC 3008 M HRO Rmount » 1.000

r.&
c

2(1 30

T i we f»ir«jtes}

Instrument , HP5880

Channel T i t l e * HP5880fl GC

Lif^s ID

Plcqui red on i8-flUG-1989 at 22s01

Reported on 2l-fiUG-1989 at 15-43

Method s RRO

C a l i b r a t ion s RRO

Run Sequence » RRO



NOR,,* HYDRO F-BERGBl PETROLEUM GL^HEHISTRY

Rna lys i s Name

3V8-3ft SWC 3011

IPETROI ! R340803fi,;\
flRO flmount * 1.000

in ichrosn

iiae (sa

Instrument 5 HP5880

Channel T i t l e * HP5880ft GC

Lims ID s

Required on 18-RUG-1989 at 2'

Reported on 21-RUG-1989 at I

42

Method .% BRO

Ca i i br a t i on « RRG

Run Sequence * flRO



NOk.K HYDRO F-BERGEN, PETROLEUM Glwci-EMISIRY

finalysis Name •* IPETROJ I Pl34.08O3.fi. 8, 1

34/B-5R SWC 3016 M flRO fimount , 1/000

12.0

SO.O

8,0!-

4.0

2,0

Instrument * HP588O

Channe i T i t Le 5 HP5880fl GC

Llms ID ,

R e q u i r e d on r9~fiUG-I-989 ac 01 .23

•Rfeport-ed on 2 i - f l U G - ! 9 8 9 at !5s48

Het hod -s RRO

C a U b r a t ion « RRO

Run 'Sequence % RRO



%,Æ HYDRO F-BERGEN.. PETROLEUM G,.,£ÆHi3TRY

Analys is Name * [PE7ROJ 1 fi34G803fi,9, I.,

34/8-3R SWC 3018 H fiRO ftmount » .J..000

12.0

T i me (rø i n u t © S )

s HP5880

Channel T i t t e » HP5880fi GC

L i fflS I D ;

Acquired or, I9-fiiJG~1989 at 05.05

Reported on 22-fitlG-1989 at 10*29

Method •* RRO

Cal ibr-at ion *

Run Sequence ;



N Q K J K HYDRO F-BERGEN, PETROLEUM G L J C H E H I S T R Y

Rna l y s Es Name * [PHTRO:

34/8-3f l SWC 3023 M RRO

fl340B05fi,i0,
Ount s 1.000

U ichro»

Instrument , HP5880

Channel Title i HP5880R GC

Lim<? 10

Acquired on 19-RUG-1989 3t 0^s«46

Recorred on J^-PUG-i v'89 at 10s 35

Method *

Cal i brat iGn »

Run Sequence s flRO



l O K ^ HYDRO F-BERGEN, PETROLEUM GtoCHEHISTRY

finalysis Name s fPETRCO 1 83408038 ,1 .1 ,

54/8-3R CC 3036,25 H RRO Pmount « 1,000

14,0

12.0 ...

10.0

•it»

O - il

4.0

2,0

T i:

Instrument s HP583Q

Channel T i ' t l e * HPS880fi GC

Lims ID t

Required on I9-flUG-l<?89 ac 06*2?

Report&d csn 52-flUG™ 198.9 at 10,41

Method , RRO

Cats b r a t « o n » RRO

Run Sequence s RRO



HYDRO F-BERGEN, PETROLEUM

Rna l y s i s Name s [PETROJ I f t5408O3B, 12 ., !..

/8.-.3R CC 3051.25 M RRO '«mourn s 1,000

10

T sine

Instrument , HPS88O

Channe t T i t [e i HP5880B GC

1.1ms ID 4

Required on t9-AUG-l989 at 08*09

Reported on 22vflUG-1989 at 10^7

Method s RRO

Calibration $ RRO

Run Sequence s fifiO



NOK^K HYDRO P-BERGEM. PETROLEUM GuXMEHISTRY

A n a l y s i s Name t [RETRO] ! R34O803PL13

34/8~3fl CC 3061.50 Rmount .. 1,000

Hult ic.hro

i J. J. i !
50

Instrument i HP5880

Channel Title . HP5880R GC

Urns ID s

Required on 'l9-flUG-I9.89 at 09S50

Reported on 22-flUG-1.989 at 1.0sSO

Method s

C a l i b r a t i o n i flRO

Run Sequence i RR0



NOk,<< HYDRO F-BERGEN. PETROLEUM &. ...CHEMISTRY

A n a l y s i s Name * [P.E..TRO] 1 fl3403Q3fl. 14, 1.

34/8-3H GG 3070,25 M RRO Amount .« K0G0

. j i A j. .1
SO0

T i'

I ast ruiftent s MP5880

Channel T i t t e s MP5880R bC

Li»s ID

.Required on 19-flliG-i^89 at ! 1, 32

.Reported on 22-flUG-1989 at 11:00

Hethod » fiRO

C a U b r a t ion 8 fiRO

Run Sequence *



ORS.v HYDRO F-BERGEN. PETROLEUM GEbaCHTSTRY

A n a l y s i s Name s [PETRO1 1 R340803ft , !5,

34/8-3R CG 3089,50 H PRO Rmoum » 1,000

9 ,0

Ins t rument » HP5880

Channel T i t le» « HP5860R GC

Lims ID

Rcquined on 19-flUG-1989 at 13,13

Report-ed orv 22~rtUG~]98» at 11*06

Het hod *

C a l i b r a t i o n *. flRO

Run Sequence t :RRO



lORbrx HYDRO F-BERGEN, PETROLEUM GEU.MEHISTRY

Rn-a l y s i s Hame % IPETRGJ I B3408G3fl, \A

34/B-3R CC 3O(?l ,75 « RRO flmouot » 1-000

c

c

Mult ic

Tisiié (ft! jrii.it es

I ̂ sr rumens: 5 HP58B0

Channe I Ti t Le , HP5880fl GC

Lims ID j

Requi red on ,J2-fiUG~I989 ar 12» 19

Reported on 25-4lUG-i<?89 as: 10=28

Hethod s RRO

C a l i b r a t i o n . RRO

Run Sequence s RRO



OKaK HYDRO F-BERGEN, PETROLEUM GtoCMEHfSTRY

Rna l y s i s Mam© , tPETRQl ! B34080SR,2, 1

34/8-58 Ct 3096.75 H fiRG Amount « 1.0.00

10

Instrument » i#

Channe I I ft le •* HP588OR GC

Lims ID ;

fiequired on 22-flUG-1989 at 13»59

Reported on .23-AUG-l'989 ac 10» 30

ethod i HRO

CaUbrat ion » fiRO

Run Sequence ; flRO



NORb,, HYDRO F-BERGEN, PETROLEUM GE^HEMISTRY

Rna l ys is Name i [PÉTR03

34/8-3fi CC 30??,25 H ftRO

D34G803R, 1.
. 000

Instrument .* MP5880

Channe l T i t l e , HP5880ft GC

I..!ms ID t

Required on 28-fiUG~1989 at 12*16 •

Reported on 28-RU&-1989 at 13:45

Hethod » PRO

Cal ib ra t ion f RRO

Run Sequence s RRO'



Ok^x HYDRO F-BERGEN, PETROLEUM oHÉMISTRV

Analys is Name * IPEIRO] 1 63408059.4,1,

34/8-38 CC 3098.75 H RRO fimount s L000

6..0

$.0

Instrument : HP5880

Channel T i t l e s HP5880fi GC

lim-s ID s

Required on 22--flUG"I989 at 17,19

ted on 23-fiUG-l°89 at 30=34

Hethod * flRG

GaUbrat ion , RRO

Run Seauervce s £3R0



N O R ^ HYDRO F-BERGEN, PETROLEUM GEOCHEMISTRY

Rna l y s i s Name • * EPETROJ i B 3 4 0 8 G 3 R , 5 , I .

34/8~3fi CC 3100,25 M HRO Rraount , 1,000

6.0

5.0

~ 4.0

1 3,0

2.0

• • • • 0

20
i_

Muit -tchroe»

i ..!,..... A ,..J. i i. A. SL 1. i..
30 i*0 50

i. JL
60 ?Q

Instrument t W588G

C h a n n e l T i t l e i HP5880ft GC

L i « i S 1 0 •;

Required on 22-RUG-)989 at 18.5

Reported on 23-RUG-1989 ax 10s36

59

Hethod s flRO

€a l ib ra? : ion s fiRO

Run Sequence * fiRC)



M HYDRO F--BE-RGEN, -PETROLEUM .GEuCMEMlSTRY

flnalysis Name t [PETROJ I R340803R, 16,

34/8-3R CC 3105.5.0 H RRO ftaount , LOCK)

• 2 . G

1,0

m .s HP5880

Channel T i t t e i HPS880.fi GC

Urns ID t

A c q u i r e d on !9^RUG~1989 at 14 s 54

R e p o r t e d on 22~fl l iG-i98V at 11=54

Method , fiRO

Ca libra»: ion , fiRO

Run Sequence t RRO



korC HYDRO F-BERGEN, PETROLEUM GtoCMEHiSTRY

A n a l y s i s Name » CPETRQ] j R340805R,1?.

34/8--3R CC 3107.25 H RRO fimount * 1.000

3.0 ......

Hu11Ichr om

^r r

ID

! e » Mf S o b

JMf,

^* !6s36

-,r ! 2 s f 8

Met hod »

Cat i brat ion % B

Run Sequence s fiRO



NOkuK HYDRO F-BERGEN, PETROLEUM GboCHEHISTRY

Rna lys is Name . IPETRO] i #54 0.80 BA, 18. I .

34/8--3R CC -3112.25 K ftRO Amount :, K0Q0

9.0

8.0 ..

7.0

6.0

*>• 5 . 0 - -

3.01-

2.9L

Hu Ir ic.hrOffi

1 j I ..X i... Å , . . .]. . 1
40 50

i. £ .a..
6Q

lime

Instrument » HP588G

Channel Title * HP5880R GC

Lrms ID J

Required .on I9-RUG-1989 at J8.-18

Reported on 22--8UG-I989 at 12,23

Ca Li br at Son » RRD

<un c RRO



OP^v HYDRO F-BERGEN, PETROLEUM GEo,.i€H!STRY

flnalys.ts Nam© , [PETR03 1 B340803R,6, 1

34/8-3R CX SUF,50 M fiRO ftnount * 1.000

.-_J J ...1 .,..). .1 X .....!..... J 1 2... i J.....V.....I A L..- i k i j
10 20

I irae (wifiut.es)

Ins t rument * MP5880

Channel T i t l e » HP5880R GG

Lims ID :

flcqufred on 22-0UG--1-989 a': 20*40

•Reoorted on 23-RUG-J989 .at 10=38

Hethod * PRO

Catibrat ion

Run S



} k . ^ HYDRO F-BbRGOt PETROLEUM GbuCHEHISTRY

Rna Lys is Name * [PETROJ 1 C34Q803FL5.. 1.

34/8-3FT CC 3123,25 H RRO Rmeunt * 1.000

5,0

f«e

In s t r urnent • HP5880

Channe I T i E le * HP5880fl GC

L i S3 I L-1 i

Plcqu i r ed on >3--flUG--1989 3t: 20» 14

Reported on .24-RUG-198.9 -as 12:04

Method 8 RRO

Cal i brat ion % RRO

Run Dequence s



^ HYDRO F-BERGEN, PETROLEUM GE^HEHISTRY

A n a l y s i s Nam© * (PETRQl ! C34.0B03fl.-6, I •

.34/8-5fl CC 3T2r.5O H flRQ fimouns: •» LGOQ

5.0

M«j I t i chront

Ins t rument % HP5880

Channel T i t l e , HP5880fi GC

IS ras ID

ftc qu i r ed on 2 5 --flUG ••! 989 &t 2 \ . 54

Reported on 24-HUG--198(? as 12S06

Hethod » RRO

Cats bras ion * ftRO

Rur; Sequence : PRO



NOR:.>.x HYDRO P-BERGEN.. PETROLEUM G£u<:HEMlSTRY

Rna L y s i s Name * EPETROJ ! C3408D3FÉ. U i

34/8-3R CC 3131,50 M RRO fimount * LOGO

?vo -

6.0 --

5.0

3.0 i

Hult

instrument ; MP5880

Channel Title % HP5880R GC

tiros ID s

Required on 23-fHJG~1989 3t 13» S3

Reported on 24-RUG-1989 at: I U 54

He c hod ».

Ca i i b r a t rors * RRO

Run sequence RRQ



kuK HYDRO F-BERGEN, PETROLEUM Gb.oCHEMISTRY

finaiysls Mame ? 1PETR01 i C340803R,2, l

34/8~3ft CC 3139,50 M fiRO Rmouht * J.OO.G

5.0 v::
Ir ichrom

j i i j. .x L.........I i

Instrument , MP5880

Channel T i t l e * HP5880fi GC

L »ms 10 i

Requi red on 23~«JG~!989 ar. 15.15

Reported on 24.-fiUG-19R9 st 11*56

Method J RRO

C a l i b r a t i o n » RRO

Run Sequence 3 RRO



NORS, HYDRO F-BERGCN, PETROLEUM •GEu.HEMISTRY

Rna lys is Name » CPETR03 ! £3408050,3,1.

34/8-.3R CC 3145.50 H «RO «mount ., 1.-000

6.0

5.0

i.Gi
50 40

Iime iminotes)

Hult i

I ns t r urgene : MPS880

Channel T i t l e » HPS880ft GC

Urns ID s

flcquired on 25»fllÆ-I989 at 16s53

Reported on 24-fiUG-i?8? at U*59

Me.t.hod * fiRO

Cal i brat ion s RRO

.Run Secjsjence ? RRO



RS.* HYDRO f-BERGEN, PETROLEUM' GEL^-£MI5TRY

Rna Lys is Name t [PETROl 1 €3408030,4-, 1

3A/8-3R CC 3148.25 M W.O Rmou t̂ i KG00

é.0

Ms.it t -ichr-ow

'? Jttse (minutes)

Instrument * HetHod « fiRO

C a l i b r a t i o n , fiRO

Run Sequence s RRO





IDENTIFICATION Of BIOLOGICAL MARKERS

Tnteyj>yi<e§ (m/Z 191):

•Numbers from IS to 35 corresponds to the carbon number of the molecule, the

following capital; letter Identities the .stereochemistry and/or the number of

rings.

Å I7*(H)-høpartes (I) 22$

B i7a(H)-ho.panes 22R

C I l$m}~momimts (II) 22$

D i7£(H)-nsoretanes 22R

Q Gammacerane (V)

L Lupane (VIII)

O 18a(H)--o.leanarte (PC)

X Tetracydic terpanes (X)

Y Tricydic terpanes (XI)

Steranes imfzMTjt

Numbers from 20 to 30 corresponds to the carbon number of the molecules, the

following smalt letter identifies the stereochemistrx'.

& 13S(H).!7«(H)-diasteranes 20S (I,»

b l3fi{H),i7«(Hi-diasteranes 20R (2i

c I3«(H). 176(H)-diaMeranes 20S ii)

d i3««'H). 17g(Hj-diasseranes 20R (4s

e 5«(H).!4a-:H).17a(H}-steranes 20S (5)

f 5a(H), i4g(H)f l76(H)-sterar?es 20R (6•

g 5«{H),148(HU73(H)-sterafies 20$ {7?

h 5x(U}, i4«(H). 17»{H)-swranes "OR (8)

i 56{H).I4«{H}.17a{H)-steranes i9)

k 4-methylsteranes (10)

3IB •corresponds to 17«(H)-fiomohopane 22R

29e cotresponds to «««-ethykholestane 20S
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HYDRO F-BERGEN. PETROLEUM GEU.r£M13TRY

flnaiysis Name ., [PETROJ 9 D34O8O3P, L !

ST ! fWount * K000

36D

uit ichrom

60

T i

Instrument 3 HP5890

Channel T i t l e .1 PYPOLYSIS FID

Lims ID !

flcquirod on .29-ftUG-l989 at- 09,51

'Reported on 29-HUG-1989 ar 11 s 41

Method : PYRO

CaI»brat i on s

Run Sequence % PYRO



NOR:,. HYDRO F-BERGEN. PETROLEUM GU,H£m5TRY

Rna Lysis Name * [PETRO1 9 C340803P.?, i

34/8-3 2830 H DC «mount * I..000

600
i j i t i chro1»

Ti me

insSruriGnt s MP5890

Channel T i t l e , PVROLV.SIS TID

L i s s ID s

Requ i red on 2S--ftUG~l989 a?: I4 s 40

Repor ted on '2$~m&~WW? ac 0(?r28

Het hod .«• PVRO

Gat i brat ion s

Run Sequence s PYRO



} . . HYDRO F-BERGÉN, PETROLEUM GE iCHISTRY

Nan.e « [PETROJ 9 R54Q8O5RJ3, .11, i

. H OWC ffoount , 1,000

Mult ichrom

Instrument , HPS890

Channel Title , PYROLYSIS FID

Lims 10

Required on ?i-FUL-1989 at 13*^2

Report ed on 6-'r^P-i^89 ̂ t 17; 35

Method ; P-YRO

Calibration s

Run Sequence : PYRO



NOR:,., HYDRO F-BERGEN, PETROLEUM GE^HEHfSTRY

Bna l y s i s Name * fPETROl 9 0 3 4 0 8 0 3 P , 3 , I ,

-3 283? H DC Rmount « 1...000

280

200
~

8?

» 120

80

^0!--

j . ;- j —

SO 20 •50

f i

_i i , ^"^T^Xr:

Huttichrom

60

Instrument- s HP5890
Channe l T i t l e « PYROLYSIS F ID

I, > IBS I D s

Required on 29-RUG-1989 at H , 10

Reported on 30-RUG-1989 at 09-*OS

Method ; PVRO

Lais bras ion s

Run Sequence * PYRO



^ HYDRO F-BÉRGEN., PETROLEUM GL^HEHISTRY

finalvsis Name , [PETRO1 9 fl540803fLP,.5.1,
2990 H'SWC. Amount •» LOGO.

SO,

30

«20

v-j
1Q 20

^ ' - - 2m mmmmmmmmm jm— . . V .'.•/••"/ViV/VV/fVV^ivv^AA

30 50

Page I (of 1)

Hult

60
_X«™.U.,,-,—i-

70

uflténi s HP5890

Channel T i t . U « PYR0LYSI5 FID

Urns ID

Required on 27-JUL-1989 at 12.11

Reported on 27-JUL~.1989 at j5s.43

Hethod , PYRO

Ca t sbrat son ?

Run Sequence * PY



HYDRO F-BERGEN, PETROLEUM GEOCHEMISTRY

Rnaa tys i s
3 4 / 8 - 3 A 3Q05 H SVC.

e •* IPETRO3 9 f6.408O38_P

fimognt * LOGO.- Page ! (of 1)

lis

Inst rumenr , HP58?0

Channel T i t l e » PyROLYSIS R 0

Lims ID •;

Required on 27-JUL-1989 at 13*42

Reported on 2T .HJL-1989 at IS* 55

••Method « PYRO

Gat i b r a t i on is

Run Sequence * PYRO



O R ^ HYDRO F-BERGEN, PETROLEUM GL..J-1EM15IRY

finaiysis Name * [PETRQ.3 9 B'340SO3RJ\3, !•,

•34 /8*3A 3007 « Dc «mount « 1.000

100.

?0U

80

i»

40

50

20i

• 0 ! i
20

i \ •

50
• n ( ( [

! i I i 1 J.... i
SO

Hu It i cftro

J i ..L.

60

Instrument « HPS890

Channel T i t l e * PYROLYSIS F1D

L i nis ID s

flcquired on 21-RUG-i 969 at 14 * 38

Reported on 22-RUG-1989 at 13*18

Hethod s PYRO

Cal i br as; i on s

Run Sequence » PYRO



HYDRO F-BERGEN, PETROLEUM GE^HEMISTRY

Rna lys i s
3 4 / 8 - 3 Å 3007.5 H SWC

350.

tPETROJ 9 9340803*1^5
Rmount « ! Page 1 (of i )

Mi.il f. ichrors

Tswe

Inst rumen?; » HP5890

Channel T i t l e 8 PYR0LYS1S FID

L i ins ID ',

Acquired on 27-JUL-I989 at 15*24
Reported on 2R-IUL-1989 at 08»20

Method * PYRO

Ca l i brat i on s

Run Sequence t PYRO



ORSu HYDRO F-BERGEN, PETROLEUM GEUrlEHlSTRY

Analys is Name » [PETRO1 9 R34;08Q3a_P, 6. 1.

•3008 H SWC. fimount s 1.000.

280 ...

Instrument 3 HP5890

Channel Title . PYROLYSIS FID

L ims 1D ;

flcquired on 2S-JUL-1989 at 07*59

Reoorted on 33 .JUL-1989 at 10*51

Hathod * PYRO

Gal. I-brat ion s

Run Sequence * PYRO



o,< HYDRO F-BERGEM PETROLEUH Gfc^HEMSTRY

tysi s

3011 M SWC

280

2A0

200

160

«5

«120

80 L

i EPETROJ 9 fi340803R_P,?,l.
Rmoont i 1.000,

40

Page I Cof t)

Hultichro»

i ....
60 70

irae

Instrument s HP5890

Channel Title t PYROLYSIS FID

L ims ID !

Required on 28-JUL-1989 at 09*46

Reported on >B-JUL-:1989 at 12.12

Hothod s

Calibration *

Run S&aueo.ee %- PYRO



iOfĉ v' HYDRO F-BERGEN. PETROLEUM GEOCHEMISTRY

ysls Name. * CPETRG3 9 B34G803FLP, k-,1.
3010-3012 Hoc fimaunt s 1,000

600

500 L.

Ho It-i clvo»

•30 50 40

T i ree (m i riutes)

..1 ...1........X..., !„
60

1

Instrument ., HP5890

Channel t u l e , PYROLYSiS FID

Li.ms 10 :

ftcquired on 22-:RUG-) 989 at 12.00

Reoorted on 22~flUG~!98° at !3s32

Method . PVRO

Catibration %

Run Sequence s PVRO



OR,., HYDRO F~8ERGEN, -PETROLEUM GL,,HEHISTRY

Analysis Name i [PETTO) 9 B3408G3R P.SA,
5015 H »c Rjnount -i 1.000

350.,-
Hultichro»

! i I J i

I iMe (minutea!

Instrument s HP5890

Channel T i t l e « PYR0LY5IS FID

Lims ID •

ficqui red GO 22-fiUG-t989 at 13»30

Reported on 22-flUG-i9&!? -at 15s 30

Method .« PYRO

Cat i brat ion *

un oequenc e PYRO



NOR.,., HYDRO F-BERGEN, PETROLEUM. Gtw.ÆHi$TRY

Rna l y s i s Name i EPETROJ 9 fi340803fLP,8, 1.,
3016 H SVC. fimount *. i

240

210

Instrument -s HP5890

Channel T i t l e « PYROtYSIS FID

Lims ID

Required on 28-.JUI-1989 at 12»-O6

Reported on 28-JUL-I989 at 13*23

Hethod t PYRO

Cal)brat«on s

Run Sequence * PYRO



NOfU< HYDRO F-BERGEN, PETROLEUM Gt-^HEMISTRY

A n a l y s i s Name , CPETROJ 9 03408058 P . 9 . I .

5018 H 5WC Rmount , 1.000

1601-,

Huit ic

50 60

I n s t r u m e n t s HPS890

Channel T i t l e . PYR0LY3IS FID

U m s W

ficquired on 31-JUL-1989 as: 08* 17

Reported on 31-JtJL~l(?89 at IS*.38

Hethod * PVRO

Cal i brat f on s

Run Sequence s PYRQ



Rna l ys is Name t

SA/8-3fi 5020 H DC

NOf^x HYDRO F-BERGEN. PETROLEUM GUuHEMfSTRV

:TRO] 9 C540803P,1.1.

Rmouftt t 1.000

Mult Sc hr om

50
3 1™

60

Instrument •» HP5890

Channel Tie Le » PYROLYSIS FID
Lifns ID :

Acquired on 23-flUĜ -i969 at 14• IS

Reported on 25-^0-1^89 at IU59

Hethod * PYRO

Cattbrat ion s

Run Sequence s PYRO



_,,N HYDRO F-BERGEN. PETROLEUM

Rna l ys i s Name s

34/8-Sft 3022 H DC

ROJ 9 C340.803P.2,

ftnt , 1.000

A00

300

r
5

100

Hu i^'c

~4—i._j
JL

60

Instrument , MP5890

Channel T i t l e t PYR0US1S FID

Lims ID ;

Required on 23-RUG-1989 at lS<

Reported on 25-RUG-1989 at I2f

Method .* PYRO

Ca t-f b ra t i on «

Run Sequence ? PYRO



HYDRO F-BERGH.N, PETROLEUM GL^HEMfSTRY

Rna Lys is Name * [PETRO] 9 C340805P,3 .1 ,

34/8-3R 3025 M DC ftaount .* 1,000

400

.M*i I t scbrom

!' * «s© (ts t nu t es)

instrument * MP5890

Channel T i t l e • PYROLYSI.S FID

Lims ID

Required on 24-RUG-i-989 .ar 15*35

U&porv.Bd on 25-RUG-1989 at 12*42

Hethod » PYRO

Calibration ?

Run Sequence s PYRO



HYDRO F-BERGER, PETROLEUM GU,.HEHI3TRY

finalysis Maine » [PETROJ 9 R540803R__P, 10, I

3023 M SWC flmount * 1.000

280

t i ehro»f

60

T sme

Instrument ... MPS890

Channel T i t l e t TOOLYSIS FID

•Urns ID s

ficquired on .31»JUL-1989 at ! IsS2

Reported on 31-JUL-1989 at 15*42

Hethod * PYRO

C a l i b r a t ion s

Run Sequence s PYRO



HYDRO F-BERGEN, PETROLt'iJM GE,,cHEHISIRY

finalysis Name ;

34/8-3R 3027 M DC

PhTROJ 9 C340803P.4.
Rmount i 1»000

500
Mut:r ichro»

50 40

T i røe> {få i nuSf is )

50

l.ns'trunvent »589O

Channel Title :« PYROLY3I5 FID

.Liros ID s

Required on 25-RU6~!989 a): 09,31

Reported on 25^UG-1989 at !2v45

Hethod . PYRO

Cal i'br at i on s

Run Sequence t RYRO



R ^ HYDRO F-BERGEN, PETROLEUM

A n a l y s i s Name •. CPETROJ 9 C340S03P.5. i •.

64/8-3R 3030 M DC Rmount « 1.000

Instrument •* HP589G

Channe i Tit le .» PYROi. YSIS FID

L. i we ID s

Required on 25~RUG~1989 at 11s40

Repor ted on 25-RUG-1 989 at 15,15

Het hod 8 PYRO

t a l i b r a t i on »

Run Seauence « P¥RO



Bois HYDRO F-BERGEN, PETRGLOJM STRY

R n a t v s i s Name * IPETRO] 9 C340803P,6,1

34/8~3ft 3032 M DC ftmount * 1/000

f 00

90

80-0-jl

60

50

2
fe 40

•501

20!

'0

/ ~ \
v..., _

.Å ..,i...,,—i i.
10 20

HuU. i chro»

i j
30

Time

L

{minutes*

,?-...

i ! i
50

i ..i. \

60

--""" ;

................$..............i....... -J

Ch
s SD

k q i r*><i ?c>

I-) f- I

a<- I7»«08

Method * PYRO

Ca ti br al i on s

Run Sequence 8. PYRO







NORSK HYDPn F~M-;pr,EN, PETROLEUM GEOCHEMISTRY

Hna 1.ys i s Name s CPETRO.J. 3 TEST01L. 2 . t

180
Hu it ichrom

( i iii^ (?« f f V J J ?/••<•* s. )•

s MP5880

Channel T i t l e r HPS880 GC

L I K ID 5

PScquK-ed on 5O-flOG-J9.89 at 12* 13

Reporreri on 30-R0G-.1989 at: H ; 18

Method j ; OIL

Ca I i"bf at i on » 01L

Run Sequence t, 0.1L



Ul'iP > a i UM MfH

Hi

34/8-1

y IJ

ST 2

TFST011 . / , 3

Hutr sc

Instrument ... HP5880

Channel T i t Le , HP5880 GC

Lims 10 s

Acquired on- 30^fRJG-1969 at 52.15

Reported on 30.-AUG-1989 at 14» 38

et hod . OIL

Calibration 5 OIL

Run Sequence j OIL



HUK) f VAV'-JIK ^HKJLLUM ^

Analysis H^B * CPEIRO3 3 TESTGIL.2,
34/8 '-1 OST 2 Rmounr; *• LOGO

iv i chrorn

?0

instrument , HP5880

Chano© i T M: le » HP5880 GC

Lfms jD

Required on 50-ftyG-1989 at: U M 3

Reported on 1-SEP-]989 at .15*55

Method * OIL

Ca 11 br at i or» s 0-.I L

Run Sequence s OIL



NORSK HYDRO: f-BERGEN, PETROLEUM GEOCHEMISTRY

Rna Lys.is Name «. IPETRO] 5 B34080i3W, 2» i .
54/8-3 OST1 fteount * I.000

210

c brors

70

I n s t r uKiem s MP588Q

Channel T i t l e f HP588O GC

Lima ID r

Required on 28-HUG~i989 at !3s58

Reported on 28-RUG-1989 at 16,2!

Het Hod s OIL

Ca i i br at i on s 01L

Run Sequence -. OIL



H'{ f f 111 T U HtMI J

Rnalysis Name r CPETR01 3 B3^080i3

34/8-3 051! Amount , 1.000

2,

240 ...

210

\BO.\

150

120

30

i X

0.0 1.0

Ui. X) J\J U^
3.0

i i. )....,.,i. JL.-..* i t i. i..
4.0 5.0 6.0

3 i»é (mi nut os)

?. 0; 8,0

Hul?; SchroHt

A
J w.

X
10.0

Instrument , HP5880

Channe i Titie . HPS880 Gt

Lims 10 -.

Required oh 28-BUG.-1989 at 13,58

Reported on 29-nUG~!989 at 12*59

Mer hod % OIL

Cal l brat: i on s OIL

Run Sequence « OIL



U\U >K MVJ! r f WT-VN. f - U - H HIM U 'Ji

R n a i y s i s Name « [PETkOJ 5 55A0R013W,J,L

34/8-3 DSTi fimounc « 1,000

Kutv ichrom

Instrument; ; HP5880

Channel Title . HP5880 GC

Lims ID t

ficquired on 2QMM-1989 at 13*58
Reported on 29-RUG-1989 at ]3*.02

Her hod s.- OIL

Ca L i br at i on • * OIL

Run 'sequence s 0!L





MORSK HYDRO F-BERGEN, PETROLEUM GbOCHEHlSTRY

Pina Lys i s Name

5 4 / 8 - 1 ØST 2. SftT

5RTURRTE5 PLOT

RQ] 7 H340803S,
fkount * 1.000

21,0 ....

i.,,. J ...A..........I X i I i i...... i ...i... I i -....i...

Hule ic

IL:
70

...k ,.i.. .3

I i me

L i fr. - i L

h r

i' '•>{( 18 WUG 1 VG9 t̂: 16*16

<- on •'i —IIJr3— I'-W/ at 10:51

Method s HSDS

C a l i b r a t i o n « H5C6

Pfjp. Sequence » HSi'1:*



NORSh HYDRO F-fcEPGE'N. PETRQlRiM GFOR-CHiOTPY

Ht) i i y i •- M iHu j

' 5 3 DOT -HI Hm ">^r i C OC*

Sine (winutes)

Instrt iwent s HPS890

Channel T i t l e * HSD

Hcqu i r-ed on ! 8-flD6~ 1989 at ! 7« 4 ?

Reported on 2i-RUG-i989 a? 10=55

f^&x hod ; HSDS

Ca i i br at i on « HSDS

Run Sequence « MSOS





IDENTIFICATION OF AROMATIC HYDROCARBONS

N Naphtalene

MN Methyl NaphsaSenes

DMN DiMethyiNaphtaienes

Phenantrene

MeihvlFhenantrenes

DMP DsMethvlPhenarjtrenes



finalysis Hame
34/8-i DST2

NORSK HYDRO F--BERGEN-. PETROLEUM GEOCHEMISTRY

* [PETRO3 1 H3408O3H,1.1.
t 1*000-

i «se fos i nut es!

Instrument s MP5880

Chanrse t T i t te * HP58806.. GC

Lirøs ID j.

Required on i8~HUG-.J989 at j. 3* 37

Reported on 2l-PiUG~i989 at 15-28

Hethod , RRO

Cal i brat; ion., t fiRO

Rijn Seq«jence * fiRO



NORSK HYDRO F-BERGEN, PETROLEUM GEOCHEMISTRY

Rna lys is Name , [PETR03 i R340803f i ,2 , i

54/8-3 DST1 flRO fimounc , 1.000

9 . 0

8.0

i. OL
0

Time

Instrument : MP5880

Channel T i t l e r HP5880fi GC

Li-ms ID ;

ficquired on i8~fsUG-!989 at 15:* i?

Reported on 2l-f iUG-l9B9 at 15.51

Method

C a t i br a t i on

Run





IDENTIFICATION OF BIOLOGICAL MARKERS

Numbers from 18 to 3S corresponds to the carbon number of the molecule, the

following capital letter identifies the stereochemistry and/or the number of

rings,

A 17«(H)-hopanes (I) 22S

B i7a(H)-hopanes 22R
C 170 {H)-moretanes (II J 22S

D i7f3(H)-meretanes 22R

E. i76(H)-hopanes(III}

F Neohopanes (W)

G Gammacerane (V)

H au-«-hopenes (VI)

I 25-norhopanes (VM,i

L Lupane (VIII)

O i8«fH)-oleanane (IX)

X TetracycHc tetpanes iX)

Y Tricyclic terpaues (Xij

Numbers from 2!) to 30 corresponds to the carbon number of the molecules, the

following small lerter identifies the siereochemisiry.

a 13$(H), n«(H)-diasteranes 20S il}

b i3e(H).17«(H}-diasteranes 20R (2;

c i3«(H)J76(H)-dia5reranes 20S (3i

d l3a(H)J76{H)-diasteranes 20R (4)

e 5«m),I4a{H).i7a(H)-steranes 20S (5)

f 5«{H),i4g(H).l70(H)»5teranes 20R ;6)

g 5a(K),!4^H)!I7|3{H)-steTanes 20S (7{

h 5«(H), !4«(H).! ?a(H)-steranes 20R (8)

i 5$(H),14a(H}J.?a(Hj-s5eranes (9)

k 4-metliyIsteranes (10)

311 corresponds to i7a(B)-honiohopane 22R

•2'9e corresponds to etacx-ethylchoiestane 20S



! « S E 4 1
'I•f

I » 4 E 4 ~i

]

"> : 3 I . ø 3 a f

Hopa»

y I 8008
c

"P 8008-
c

800-j

3 0

29A

•?s 28*1 I

^MLk^
4 0

C fit i n . , )

3J2



2 0E631

18ø£

1 4øø-J

12 00

i ese

8 83

4 00-;

20B-:

3 0

+'• r o rn G R T R c. '... S? & & R 2 3 R ..

4 8
e f..m i n . )

34/3-1 DST 2

0 Jr



FELL 34/8-3 OST

see


