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SUMMARY

This oil is a light, low sulphur crude, which s mature but not highly mature,

Analysaes performed, suggoest that the ol is derived from organic matter which
% . ]
was laid down in a relatively restricted and gedicing environment.
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INTRODUCTION

This report presents the resuits of & geochemical svaluation of a single ol
sample {DST 4} from Sagals 34/4-~8 well,

The project was authorised by T.0. Throndsen, Saga Fetroleum ALS., Hovik.

Ao ANALYTICAL

2

The DST & nil was assigned the Geochem sample number §%3-252,
gn o

Upon an analvtical format specified by the client, the following analyess weare
performed by Ceochem: APU gravily, gssw-oif ratic, sulphur content, nickel and
vanadium  content,  yoelatile fraction content {fo 2W0°C}), lHight hydrocarbon
analvsis {C}»-“C.L carbon  isotope analvsis upon the wmethane, paraffin and
aromatic fractions, gasoling range analysis {Qawﬁ?}, chromatographic separation
of the ol into paraffin and sromatic fractions, high rasolution capillary gas
chromatograghy of the € 15+ paraffin-naphthene, branched oyclic and aromatic
fractions ang  capillary  gas chromatography  mass  specirometry af  selscted

feagment ions.

The data ars gresented in tables 1 through 5 and graphicslly in figures |

through 5.

B. CENERAL INFORMATION

Ten {14} copiss of this report have been forwarded toe V.0, Throndsen al Saya

Petrolsum A5, In Hovik,

The results of this study ars proprietary to Saga Petroleum ALS.
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RESULTS AND INTERPRETATION

The DET 4 ol arrived at Ceochem Laboratoriss in @ pressurised siegel contalner,
initial analyses of the oll, ralsased from the container, rsvealed that the ol had
ant APL gravity of 43%, & gas-otl ratic of T42.5 sid cu. festibarral and a suiphur
content of 0.184%, Concentrations of nickel and vanadium in the ol werse close
o detsction Hmits at 1.9 ppm and less than 1 ppm respectively,  Although these
figuras are too low to be of any wvalug, the slightly higher concentration of

mickel ig as would he expected for g low suiphur crude oil,

Simulated distiflation carried sut on the off, showsd that approximately €0% of the
total hydrocarbons were raoleased below 2109C indicating that the ol is fairly
Hght., A full range of hydrocarbons ranging from methans {C‘,} through to nC 35
i observed. From the paraffin distribution, the off appears mature ?Qwaver

the fairly high groportion of bhranch chained hydrocarbons {isoprencids) suggest

the oil s not highly mature.

Analvsis of the light bydrocarbon gasses Cﬁwﬁ“j,‘} indicates that 77% of the light
gases s composed of approximately qwual amounts of methane, ethane and

propane,  The butanes sccount for a;:apmximatai'y 8%, whilst ths remaining 7%
represents the hsavigr ng{iw fraction.,  An ispbutane 1o butane ratio of £.28 was

7
Fi

shsérved,

Carbon isotops measurements, made upon 'the methane associated with the of
£

under pressure, gave a A value of ~45" {00 con firming & thermogenic oil

gzsociated origin for the methane.

The gasoline range hydrocarbong {Cr*(‘:?} appear depleted in the butanes and
isoparaffing, whilst the monocaromatic and atkyl monoaromatic compounds are fairly
abundant.  Low isobutane/normal butane (.28} and normal hexane/methyl gvcle
pentane {1,83) ratips suggest thal the ol is mature.

A chromatogram of the C paraffin~naphthene fraction shows a full range of

154
normal alkanes  ranging  from nC%S up te nl,, and exhibit a slght sven
araference  above rzczzﬁ The abundance of isoprencid hydrocarbons, &.49.
pristane and phytang suggests that although mature ths ol Is not highly mature,
The aromatic fragtion corlaing 3 rangs of alky! substituted naphthalenss and
phenanthrenes, the sulphur bearing aromatic compounds {benzothiophenes} being

present only i iow concantrations,



The DST 4 off was analysed by CGC-ME {after urea adduction of the paraffin
fraction) using selective lon monitoring o detect the triterpans {m/e 1%1) and
sterane {mfe 217} fractions. A szerieg of steranes and iriterparnss have been

identified.

TRITERPANES

Tricyclic terpanes are present only in very low concentrations, the bulk of the
terpanes idsntified range from .. {trisnorhopane) i €., {(pentahopaneas) and
¥ = o 35
wak with the T.. hopasne. The most siriking festure iy ths relative abundance
af an unusual triterpans: ramely a O, iriterpans dentified as Bisnorhopans
! H 33

e
{6},

STERANES

2
3

A complex mixtureg of steranes have bkean identified and show = Cz.,:’czg rativ
stightly  in favour of the ij components, The relative asbundance c;'ff’;}fs
steranes {mie 218} confirm the relative maturity of the oil, & conclusion also
supported by ths ratios of the 208 and 2085 isomers {approximately E8:38
mixturel., Monocgromatic staranes {mis 253, 235} are nol abundani and again thisg

raflects the maturity of the oil,

Determinations of the siable carbon isplopes ratios, were underitaken upon the

~ : - e . . ¢ @ Wi, <82
C,q, hvdrocarbon fractions of the oil.  Values of ~30.%3 /oo and -2%.% /oo were

i o
obtained for the saturated and sromatic hydrocarbon fractions raspsctively and

are suggestive of organdg mattar which was deposited in a3 relativsely restricted

eryvironment.

CONCLUSIONS

b1

Analvsas performed upon the DST & ol show that it is @ Hght [ARL 43%), low
sulphur {(8,1888) relatively mature oif. The results indicate that the ol was
derived from grganic matter laid down in & reiatively restricted, and reducing

Srvironmeant.,



GEOCHEM SAMPLE
__NUMBRR
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TABLE 2
COMPOSITION (MORMALISED %) OF Cqg  MATERIAL EXTRACTED FROM ROCK

o Y DROCARBONS SN D REE A REENE
SENORE HYDROQUARBON NON MY DROCARBONS
§‘ﬁ§j§;§;§ DEFYH Paratiin - Fracipud, Shused oy shuted
RS Naphtienss | Aromatics | Asphaitines NECs NSO Suiphur
3 2
533282 G 5,78 28,28 5.37 3,53 .25 #.81




TABLE 3
COMPORITION (NORMALISED %) OF Gygy PARAFFIN ~ NAPHTHENE HYDROCARBONS

GEOCHEM SAMPLE
NUMBER

DEPFTH L8T=-4

SAMPLE TYPE

B, o 12418
A

nC<6 10.4%

o, ., $.2%
A ¥

al, 8 .36
i8

2%
m"‘?P &.08
mC?3 SLED
ni 5.09
24
nC. . 4,47
o
ncza 3.82
A, 2.31
e

Ay
=4 oY e)
m(:” Lo27
3
n::v 0,82
R\‘.?Q 0,564
o A
nn,34 Wahid
E?zC3% 0,27
PARAFFIN : 59 .49
TEOPEENOIT: §.898
NAPRTEHENE 33,53
R R R R R R R A T TS e i
CET INDEX 3 3, 9%
CRPYI INDEX B 4,99




CARBON ISCTORE DATA (PDB Yao)

GROCHDM PARLAFPP I

SAMPLE LOENTIPTCATION e ABDMATICE METHANE
MIMBER , MAPHITHENY - koo 148

GO3-257 DEY-4 %0 w356 ~48%00

G

@



§ o g
TABLE 5

BULX PROPERTIES OF DET4 QIL

SULPHUR CONTENT O.144%

APTI GRAVITY 439

GAS OIL RATIO 142,.5 std. cu. fest/barrel
NICKEL CONTENT 1.9 ppm

VANADIUM CONTENT 1 ppm



FIGURE 1 Cq =~ Cop CHROMATOGRAMS  weLL 34/4-4
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FIGURE 2 Cyg, PARAFFIN-NAPHTHENES welL 34/4-4
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PIGURE 8 Q‘ﬁ:&i‘s % REBANCHED CYCLICSE WELL  34/4-4
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FIGURE 4

AROMATIC CHROMATOGRAMS
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FIGURE Sa MASSFRAGMENTOGRANS WELL  34/4~4

TERPANES & GSTERANES
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FIGURE 6b MASSFRAGMENTOGRANMS WELL  34/4~4
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FIGURE 5a MASSFRAGMENTOGRANS WELL  34/4~4
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FIGURE  Sb MASSFRAGMENTOGRANSE WELL  34/4-4
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