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Chapter 1

1,1 -General Comments

A! the request of Phillips Petroleum Norway an evaluation of the source (i.e. from

either Embfa or Eldfisk reservoir sections) of an oil found in Ihe annuius of we)i 2/7-

20X was pertained.

MPLC/HPLC separation

Whole Gi! GC

Saturated 'hydrocarbon GG

Afomatie hydrocarbon GC

Isotope- GC or GC~JR MS

Thermal extraction ~ GC « M

2







Table ra: Weight of Oil and Chromatographic Fraction foe EMBLft

Well

2/7- 2 OX

Whole oil Light Topped Sat
Description (g) (mg)

Aro Asph
(mg)

NSO IC
(mg'}

Annulus 46.0 30,0 11.1 3.9 41,1

'Mon-HC

4,9

Sarople

I6S/DQ46

GÉCO-PBAKLA



Table 1b; Composition of. m a t e r i a l e x t r a c t e d from t h e o i l {%) for EMBLA

Sat Aro Asph MSG HG Mon~HC Sat HG

Vféll D e s c r i p t i o n EOT! H»M EO4 EO1 ECM e:M Aro flori--;HC Sample

Paqe* 1

Annulus 6.5.22 24 A3 ,17 8 89.35 10,65 270.2? 638:78 165/0046

GEOLABlNOR



Table 2% Saturated Hydrocarbon Ratios for

Pristane Prlstane Pfistane/nCl? Phytane

Well Description

Vaqet 1

nCl7

nC.1.7 Phytane Phytane/rtCiS nClM CPU nC!7+nC27 Sample

0.46 •1.34 1..15 0.40 1,04 0.79 I65/D046

GECO-PRAKiA



Table 3a: Aromatic Hydtocartxjn Ratios for EMEiA Page: i

: 3+2)
Well I n s c r i p t i o n KNR DMNR BPhR 2/lMP «PIl P8»f2 Re DBT/P 4/lMDBT /IMDBT S

1.42 232 0.18 1.10 1.05 0.98 1.G3 0.41 5,62 1,32 165/0046
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Table 3b: Aromatic Hydrocarbon Ratios for EMBLA

Well Description >1 P2 Sample

2/7-2GX Anntilus 0,52 0.24 165/0046

GECO-PRAKLA



Table Ah % Isotope G€ of Whole Oil for EMBLA

Well Description iC4 nC4 iC5 nCS 2,3DMC4 O/C5 /D/C5 2MC5 3MC5' n£B Sample

2/7-20X AnniiJbus -28.70 -29.30 -28,50 -29.40 -24,20 ~3i;iO ••'27.30 --28,20 -29.50 :I.65/0046

GEC0-P8AKLA



Table 4-B- % I so tope GC of Whole Oi l fo t EM8IA Page % 1

Well Description BCyC5 Bens CfC6 2liC6 3MC6 l.SclDMCyCS lf3trDMGyC6 l,2trDMCyC5 Sample

2/7~20X Annulus 26.10 -27,20 -27.40 -28,10 --26.9Q 24.50 25.50 27.00 165/0046

GECO-PRAKLA



Table 4 c : Isotope CSC of Whole Oil. for -EMB-LA Page: 1

3?C?+1,2 l~c is -2 1,1,3
Well Descr ipt ion nC7 KCyCS Tol 2MC7 3MD/CS nC8 n-FrCyCS DMCVC6 TMCyC5 EtBenz Sample

2/7-20X -Annulus - 2 9 . 3 0 - 2 7 . 5 0 - 2 7 . 0 0 - 2 7 . 7 0 - 2 6 , 5 0 - 2 9 . 0 0 - 2 6 . 6 0 - 2 7 . 8 0 - 2 6 . 7 0 -26.4.0 165/0046

GECOPRAKtÅ



Table 4ø ; Isotope GC of Whale Oil for Page: 1

Well Desc r ip t i on p/ra-Xyl 2+4MC8 3KC8 o~ nC9 TeBuCyCS SeBUCyCS n~PrCyG6 ' 2MC9 Sample

2/7-2OX Annulus -27.40 -27*20 -27. -26.50 -29.00 -26.20 -25:60 -27.90 165/0046

GECO-PRAKLA GÉOLABKNQR



Table 4:E X Isotope QC of whole Oil fot EMBIA Page; 1

Well Description o-EtTol 3,.6OBC8 iGlO nClO iCl l B C I I 4MC11 1C12 Saraple

2/7-20X Annultis -26.50 -27.70 --26.30 -29<20 -23.90 -26,70 -29,20 .-27.00 ™26.40 165/0046

GEOLAB



Table 4F ; Isotope GC of Whole Oil for EMBLA Page; 1

Well Description nC12 iCI3 IC14 nC13 iG15 nC14 iC16 nClS n d 6 " 1G18 Sasiple

2/7-20X Annulus -28.80 -24.30 -24.80 -28.70 -23. -28,30 .-23.! ,70 -24.90 165/0046

GECO-PB.AKLA GEOLAeMNOR



table 4'Cr % Isotope GC of Whole Oil for EHBLA Page; 1

Weil Description nC17 Pr is tane nClB Phyfcane nC19 nC20 nC21 ;nC22 nC23 nC2'1 Saspte

2/7-2 OX Annulus -28.50 -25.30 -27,80 -28.50 -26 .90 -27.10 -26.90 -26.80 -26.10 -26,90 165/0046

GECO-FBAKLA GEOi.



Table 4a % isotope GC of Miole Oil foe EKBtA Page; 1
i

Description nC25 nC26 r€21 nC28 nC29 nC30 nCll nC32 nC33 " nC34 Sample

2/7-20X -26,50 -26V90 -27,10 -27,10 -27,30 165/0046

GECO-PRAKLA
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300
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Rna l ys i s Name , té.0401.1 31 WOfiNNULUS, 1 ., i
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Table t a: Weight of EGM and Chromatograpnic Fraction for well N0C5 2/7-20X

Depth -unit of røeasute.: ft;

Depth Typ Lithology-

Rock
Extracted

I g.}.
Sat

(mg)

1,00 oi l bulk 50.9 38.9

(mg)

8,9

A s p h MSO HC Ncn UC "GC{e)
{•mgj (mg) (mg) ( m ) {%}

•1 .6 1.5 47. 3.1 004S-OB

QECO-PRÅKLA



Table 1 b >" Composition of "Mterial extracted from the rock (%) for well NOCS 2/7-20X

Depth unit of:.measure $ ft

Sat Aro Asph NSO HC

Depth Typ Lithology ECM EOM EOM EOK EQtt

Page t

1.00 oil bulk

Mon-HC Sat HC

-Aro Non-HC Sa^p'le

76,42 17.49 3.14 2.95 93.91 6.09 437.08 1541,94 0045-OB

• < * •

GEGO-PRAKLA



Table 2: Saturated Hydrocarbon Ratios f or. well WXS 2/7-20K

Depth unit of measure? ft

^ Pristane Pristane Pristane + Phytane 'Phytane

Depth Typ Lithoiogy

1.00 oil bulk

nC1

0,45

Phytane

1..27

•* nC18 ndS CPI

G.43 1.09 0045-(

GECO-PRAKLA



Table 3 : Aromatic Hydrocarbon. Ratios for well M5CS .2/7-2Ox

Depth tin i t of-measures f t

Depth Typ Lithoiogy » * DMHE BPKR 2/i.NP HPIl » 1 2

1.0.0 o i l bulk

Page:

•(3+2)
Be DBT/P 4/lrOBT /lf€>BT Sample

1,73 3.17 0.26 1.25 1,01 1,07 1 ,01 0,22 0Q45-0B

GECG-PHÅKLA GEOLA8MNOR



Table 4 A. : Isotope GC of Whole Oil for EMBLA OILS

Well Description i €4 -nC4 x:C5

2f3DMC4
nC5 2.3WC4 GyCS /CyC5 2MC5 SfCS

Page: 1

nC6 Sample

2/7-20X DST-i 7fi 49,20 -29.40 -27,30 -27.20 -29,40 165/0045

GECØ-PRAKLA GEOLABMNOR



a b l e 4B j I s o t o p e GC of Whole O i l for EMBLA OILS

Well D e s c r i p t i o n MCyCS Benz CyC8 2MC6 3MC6 l/JciDHCyC"* l,-3tttMGyC6 l,2tcftMiCyC5

2/7-20X DSt-1 25.Q0 -27.00 -26,60 -27.4Q -26,40 24.30 -24.70 - 2 7 , 0 0 165/0045

GÉGO-PRAKLA



Table 4C •: Isotope GC of Whole Oil for EMBIÅ -OILS

Well Description nC7 T o l 2MC7
3MC7+1,2
3MCyC5

• D S T - 1

n.C8 .n-PrCyC5 DMCyC6
,1 f 1 ; , ;

EtBeraz Sample

-29,50 -26.. 70 -2730 -27.00 -26,60 -29».' -25,99 -27.20 -26.80 -24.90 165/0045

GEGO-PRAKtA GEOLABUNOR



Table 4 8 .; isotope GC of Whole Oil for EMBLA OILS Page: 1

Well Description p/ss-Xyl " 2+4MC8 3HC8 o-Xyl

2/7-20X DST-1 -27.20 -26,40 -26.. 20 -26,20 -2-9.00 «25,60

SeBUCyGB n~?rCyC6 2MC9 Sample

.23,60 :-26;10 -25.3Q 165/0045

GECO-PRAKLA



4E : Isotope G€ of Whole Oil for L.-.BLA OILS Page;

. W e l l Description ©-EtTol 3,6DMC8 iCiO nCIO 4MC10 iCl l nCll 4MC11 1C12

2/7-20X DST- -25,50 -26.70 -24,80 -28.80 -21.90 -25.90 -30.10 -2=5.20 -26.10 I65/004S

GECO-PRAKLA GEOLABlNOR



Table 4F : Isotope GC of Whole Oil for EMBIA OILS

Description nCl2 iCl3 iCl4 nC13 iCl5 nC!4 iCl6 nC15 fiCl6 iCl8 Sample

2/7-20X DST-1 -28.60 -23,00 -23.20 -28.40 -22.00 -27.80 -22.. 40 -28.20 -27.90 ~22;90 165/00 45



T<,.,x-e 4G •• isotope GC of Whole Oil for .̂.jiJLA GILS «'age-: 1

W e l l

2/7-20X

Description nC17 Pristane -nCl-8 Phytane nei.9 nC20 nC21 nC22 nC23

DST-1 -27.80 -25.90 -27.40 -24,50 -26.80 -26.70 -26.30 -26.30 -25,20 -26,-50 165/0045

QECO--PRAKLA



Table AM \ Isotope GC of Whole Oil for EKBLft. OILS Page: 1

Wei: Description nC25 HC26 nC2? nC2B nC29 nC30 nC3l nC32 nC33 nC34 Saraple

2/7-20X DST-1 -26.10 -26.60 -26rSO -26.60 -26.60 -26.30 165/0045

GEQLABSKNQR



Table 5/A: Variation in Triterpane Distribution {peak, height) SIR for EMBLA OILS Page; 1

B C+D Jl

Well .Desc-ript. B/h B/B+A BfE+F C/E C/C+-E X/E Z/E Z/£ Z/Z+E Q/E E/E+F C+D+E+F D-fF/C+B Jl+J2% Sample

2/?~20K DST-1 1 74 n 2.54 3-41 0,68 ,46 0,21 165/0045

GECO-PRAKLA



Table SB; Variation in Ste rane Distr ibut ion (peak height,} SIR for EMBLA OILS Page:

Well Descriot. RaLiol Ratie-2 Rafci.o3 Raiio4 EatioS Rafcxo6 -Ratio"? RatioS Rafcie9 FatiolO Sample

2/7-2OK .OST-1 i.90 950.22 79.! 2.16 '0.80 0.53 0.39 0,67 1J 4.00 165/0045

Rat io l
Ri:sfcio2

a / a •;• j
q / q + fc * 100%
2ir. *• s)/[q 4- t •*
a +• b + c + d / h ••• k -t- 1 •?• n
r +• s / r -f r, -s- q

+- s)3 * 100%

Katioft: u * v / ' u f v -f- q + r -f- s -i- t
KatioT: ts + v / u f v -f- i + m -s- n + q •*• i
RatioO: r 4 s / q •*• r -f- s + t
Ratio9: q / t
RaLioIO: r -«- s / t.

s + t

GEeO-PRAKLA GEOLABINOR



Table 5CJ Variation in Triaromatic Sterane .Distribution for Well EMSIA OILS

Well Descript. Ratio! Ratio2 Ratio3 P.atio4 RatioB Sample

2/7-2OX DST-1 1,00 i , •Q.97 1,00 0,95 165/0045

Page: 1

Rat io l : a l / a l + gl
•Ratio2-: bl / b l + gl
Ratio3: a l + bl / a l + bl + c l + dl e l + f l + gl

Katia4: al / al +
.RatioBs al / al +

+ f1 + gl

GECO-P RAKLA G€OLAB«N0R



Table 5Dc Variation in ftonoaromatlo Sterne Distributiors. £or EMBLA, OILS

Well Descript, Ratiol Ratio2 Rafcio3 Ratio4 Sample

2/7-20X DST-1 0..80 0.82 0,75 165/0045

Page

Hat; i o l : Al / Ai * El R a t l o 3 : Al / Al + El + GX
Rat io4 ; Al-?-Bl / M

GECO-PRAKLA



Table SEt-.Aromatisatipn of Steranes for E^mLA OILS

Well Descript. Ratio! -Ratio? Sample

2/1-20X DST-1 0.84 165/0045

Ratlol Cl+Dl+El+Fl+Gl-fHl+Il Batio2: gl / gl 4- 11

4 cl+dl-fel-ffl-fgl

QECO-PRAKLA •G£OLAB:il-NOR



Table S'f: Baw t r i ter pane data (peak height) SIR for EMBtA .OILS

Well Rescript.- p q r s

•x. d e

12 k l k2 11

Page: 1

2/7-20X DST-X

12

110683,4 80674.3 31668.0 32775.3 33350.?
60274,4 0,0 23688.5 11257.6

(KG 0 . 0 0 .0 0 .0 0,0

a

ml

98430.9
0.0

0.6

fa

3-1

0.0 6<
0.0 0.0

0.0

29337.6 165/0045
0.0

GECO-PRAKtA GEOLABlHOR



Table 5G: Raw sterane data (peak height) SIR for EMBLA. OILS

ll Descrlpt. u v a b

h • i

Page: I

g Sample

m o

2/7-20X DST-1

q r s t

10^848. ̂  40144.1 337960,0 21785-1.8 86561.6 82060.3 125332,0 651.20,0 39320.0 165/0045
160280.0 60256.0 35484.9 109306.5 38547,8 14688.0 26682,1 56766.6

12590.6 21315.4 47580,9 36973.8 21132.4

GECQ-PBAKLA



Table 5Ht Eaw triaromatic sterane data (peak

Well Oescript. al bl

for

• e l

2/7-20X DST-I 267184,2 194080.5 0.0

OILS

dl

14832.9

Page;

e l f'l gl. Saisplc

0.0 0.0 0.0 165/0045

GECO-PRAKLA



Table 51? Raw jnonoaromatic stecane data {peak height) for EMStA OILS

Well Desoript, a l bl e l ål el f l g l hi

2/7-20X DST-1 154045,1 741S2.1 11272,0 10500.6 18225.4 12320.0 16026.6 9755.5

Page: 1

i.l Sample

0,0 I6S/0045

GECO-PRAKLA
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