COMPANY:-TOTAL MARINE NORSK WELL:29/3~1 LOCATION:NORWEGIAN NORTH SEA

SAMPLE DEPTH | RELATIVE GASEOUS HYDROCARBON COMPONENT ABUNDANCE (%) | TOTAL TOTAL RATIO
(METRES) ABUNDANCE| C,-C4 - Butane /

€y C, C3 i-Cy n-Cq (ppm) (%) n-Butane

3480 72.90 15.10 9.80 .40 1.80 1415 27.10 .20
3506 67.20 20.70 8.50 .30 3.30 10845 32.80 .10
3570 72.60 21.80 4.90 .30 .50 45345 27.40 .50
,,,,, 3600 77.80 17.90 3.80 .20 .30 71930 22.20 .60
3630 70.90 19.80 8.10 .40 .80 7865 29.10 .40
3660 75.60 17.80 6.00 .20 .50] 15325 24,40 .30
3690 86.30 10.80 2.30 .20 40 64430 13.70 .30
3720 84.40 12.40 3.10 .00 .10] 5470 15.60 .60
3750 77 .40 13.40 4.60 .10 .50| 4305 22.60 .30
3780 78.10 16.50 4,70 .10 .50 7490 21.90 .30
3810 91.60 6.60 1.80 .00 .00| 7255 8.40 .00
3840 81.60 12.40 5.30 .20 .60 730 18.40 .30
3870 80.60 13.70 5.10 .10 .50 3305 19.40 .30
3900 90.60 6.70 2.50 .00 .20 1340 9.40 .20
3930 91.50 6.00 2.20 .00 .20 2255 8.50 .20
3960 87.30 7.90 4.00 .20 .70 840 12.70 .20
3990 91.10 5.80 2.70 .00 .30 1395 8.90 .20
4020 90.50 6.70 2.40 .00 40| 1045 9.50 .10
4050 90.80 7.50 1.50 .00 .10 1735 9.20 .30
4080 87.30 9.50 2.40 .20 .60 1230 12.70 .40
4110 91.70 6.10 1.70 .10 .30| 2905 8.30 | .40
4140 91.30 6.40 1.90 .10 J30( 2100 8.70 .30
4170 87.90 8.40 2.80 .30 .60 1025 12.10 .50
4200 87.70 8.50 2.80 .30 .601 1130 12.30 .40
4230 88.40 8.50 2.50 .20 40| 2720 11.60 .50
4260 83.60 11.10 4.20 .40 .80 935 16.40 .50
4290 89.10 7.90 2.30 .20 .50 1760 10.90 .40

Note: Total gaseous hydrocarbon abundance values are expressed as volume of hydrocarbon gases relative to volume of airspace

TABLE 4E  Aijrspace Gaseous Hydrocarbon Analysis Data



COMPANY:TOTAI.; MARINE NORSK WELL:29/3~1 LOCATION: NORWEGIAN NORTH SEA

SAMPLE DEPTH | RELATIVE GASEOUS HYDROCARBON COMPONENT ABUNDANCE (%) | TOTAL TOTAL RATIO

(METRES) ABUNDANCE| ©€y-C4 | ;_Buytane/

Cy C, Cy i-Cy n-Cy (ppm) (%) n-Butane

4320 78.10 13.70 6.10 .60 1.50 410 21.90 .40
4350 81.30 13.20 4,50 .30 .70 435 18.70 40
4380 86.70 9.40 3.10 .30 .50 505 13.30 .60
4410 92.20 6.10 1.20 .10 .30 135 7.80 .30

Note: Total gaseous hydrocarbon abundance values are expressed as volume of hydrocarbon gases relative to volume of airspace

TABLE 4F  Airspace Gaseous Hydrocarbon Analysis Data



COMPANY: TOTAL MARINE NORSK WELL: 29/3-1 LOCATION: NORWEGIAN NORTH SEA
pepTH:  METRES 1940 3420 3480 3506 3570 3600 3630
GASOLINE HYDROSARBON RELATIVE GASOLINE HYDROCARBON COMPONENT ABUNDANCES (%)
£-BUTANE 13.9 14.3 | 9.8 10.7 | 16.6 16.5
1-BUTANE . 5.9 13.6 |26.8 22.1 31.7 27.3
i- PENTANE 14,5 7.0 6.9 6.2 7.4 7.0
n—PENTANE . 5.3 7.0 8.8 8.6 8.5 7.4
2,2 — DIMETHYL BUTANE 1.5 0.1 0.1 0.1 0.1 0.0 0.0
CYCLOPENTANE 0.1 1.3 1.3 0.9 1. 0.8 1.0
2,3 - DIMETHYL BUTANE R 4.3 1.3 1.5 1. 0.3 1.5
2 — METHYL PENTANE 6.5 1.2 1.7 0.9 0.2 1.5 0.4
3 - METHYL PENTANE 5.0 1.1 0.6 1.2 1.0 0.8 0.8
21— HEXANE 6.8 3.3 3.2 | 2.9 3.8 1.8 2.2

2,2 -DIMETHYL PENTANE /

B e LOPENTANE 4.3 1.3 2.2 1.1 2.3 1.5 1.6
2,4 — DIMETHYL PENTANE 2.3 0.1 0.2 0.0 0.1 0.0 0.0
BENZENE 0.5 7.1 28.4 | 26.6 24,1 19.8 23.1
3,3 — DIMETHYL PENTANE 0,8 0.4 1.0 0.3 0.2 0.1 0.1
CYCLOHEXANE 4.5 2.8 5.0 4.1 6.7 4.0 3.6
2 - METHYL HEXANE 6.1 1.7 0.4 0.3 0.5 0.2 0.4
1,1 - DIMETHYL CYCLOPENTANE 2.7 0.4 0.3 0.3 . 0.0 0.2
3~ METHYL HEXANE 4.3 6.7 3.9 1.4 0.3 1.
1,cis —3—DIMETHYL

CYCLOPENTANE 2.4 0.4 0.4 0.2 . 0.1 0.2
1, trans — 3 — DIMETHYL

CYCLOPENTANE 2.1 0.2 0.3 0.1 0.2 0.1 0.2
1, trans — 2 — DIMETHYL

CYCLOPENTANE

3 ETHYL PENTANE 5.1 0.4 0.6 0.3 0.4 0.3 0.3
n — HEPTANE 5.6 4.9 2.0 1.0 1.5 0.5 0.8
1, cis —2 - DIMETHYL

CYCLOPENTANE / 18.8 6.8 4.3 | 3.8 6.3 3.1 3.8
METHYL CYCLOHEXANE

ETHYL CYCLOPENTANE 1.1 0.6 0.3 0.2 0.2 0.1 0.1
TOLUENE 3.4 15.3 0.7 0.6 0.3 0.2 0.3
TOTAL ABUNDANCE (ppb) 301 1410 4235 1875 29280 | 42535 10155
ORGANIC CARBON (%) - 0.71 2.22 | 5.51 8.83 6.60 2.18
GASOLINE ABUNDANCEAT 1% 1 _ 1986 1908 340 3316 | 6445 4658

Note: Total gasoline abundance values are expressed as weight of gas relative to weight of wet rock,

TABLE 5A Gasoline Hydrocarbon Analysis Data




COMPANY: TOTAL MARINE NORSK WELL: 29/3-1 LOCATION: NORWEGIAN NORTH SEA

DEPTH: METRES 3660 3690 3780 3870 3930 4110 4320
GASOLINE oY DROCARBON RELATIVE GASOLINE HYDROCARBON COMPONENT ABUNDANCES (%)
i -BUTANE 17.6 6.1 5.9 10.4 5.2 * *
2-BUTANE 37.0 | 16.0 12.4 11.7 7.2 * *
£~ PENTANE 6.0 6.3 3.7 5.5 2.0 * *
n-PENTANE 7.1 9.3 3.3 3.9 3.1 * *
2,2 - DIMETHYL BUTANE 0.1 0.2 0.1 0.1 0.1 * *
CYCLOPENTANE 1.0 1.1 0.5 0.6 0.4 * *
2,3 - DIMETHYL BUTANE 1.3 0.5 0.4 0.2 0.1 * *
2 — METHYL PENTANE 0.2 2.8 1.4 1.4 0.8 * *
3 - METHYL PENTANE 0.5 1.8 0.9 0.7 1.9 * *
N - HEXANE 1.7 6.2 4.2 2.7 2.5 * *
verLoveLoremtane | 12 | 35 | 3| 2o |z ||
2,4 — DIMETHYL PENTANE 0.1 0.3 0.5 0.2 0.3 * *
BENZENE 18.9 22.9 23.2 22.3 8.4 * *
3,3 — DIMETHYL PENTANE 0.3 0.2 0.2 0.3 0.1 * *
CYCLOHEXANE 2.3 5.5 6.4 5.3 7.1 * *
2 — METHYL HEXANE 0.4 1.7 2.6 2.1 2.7 * *
11— DIMETHYL CYCLOPENTANE| 0.4 0.5 0.4 0.5 * *
3 - METHYL HEXANE 0.6 1.5 3.2 3,5 5.6 * *
B OPoNTANETHYL 0.1 | 0.5 0.6 | 0.6 1.1 * *
L frane -3 L DIMETHYL 0.1 [ 0.4 0.6 0.5 0.8 * *
1, trans — 2 — DIMETHYL
CYCLOPENTANE 0.2 { 0.8 1.2 1.0 1.5 * *
3 — ETHYL PENTANE
n —HEPTANE 0.6 3.5 6.8 6.3 9.8 * *
1, cis —2 — DIMETHYL
EnE%%EN(’:\P(ﬁEXANE 2.6 8.0 15.4 16.3 26.7 * *
ETHYL CYCLOPENTANE 0.1 0.3 0.5 0.6 1.0 * *
TOLUENE 0.2 | 0.6 0.9 1.1 8.9 * *
& TOTAL ABUNDANCE (pph) 5605 |30810 2895 3245 780 <100 | <100
| ORGANIC CARBON (%) 2.62 | 3.44 - - 1.29 1.07 1.04
GASOLINE ABUNDANCE AT 1% 2139 8956 - — 605 <100 |<100

ORGANIC CARBON

Note: Total gasoline abundance values are expressed as weight of gas relative to weight of wet rock.

TABLE 5B Gasoline Hydrocarbon Analysis Data
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COMPANY: TOTAL MARINE NORSK weLL: 29/3-1 LocaTion: NORWEGIAN NORTH SEA

2500

DEPTH: METRES

( ) (MUD)

GASOLINE HYDROCARBON

COMPONENTS RELATIVE GASOLINE HYDROCARBON COMPONENT ABUNDANCES (%)
i —-BUTANE 3.8
n-BUTANE 12.6
- PENTANE 5.4
n-PENTANE 1.3
2,2 — DIMETHYL BUTANE 0.2
CYCLOPENTANE 0.6
2,3 - DIMETHYL BUTANE 0.4
2 - METHYL PENTANE 2.7
3 - METHYL PENTANE 1.7
n - HEXANE 7.0
2,2 —DIMETHYL PENTANE /
METHYL CYCLOPENTANE 4.9
2,4 - DIMETHYL PENTANE 1.6
BENZENE 2.1
3,3 — DIMETHYL PENTANE 0.1
CYCLOHEXANE 4.2
2 ~ METHYL HEXANE 3.1
1,1—-DIMETHYL CYCLOPENTANE] 0.6
3— METHYL HEXANE 3.
1, cis ~ 3~ DIMETHYL 1.0
CYCLOPENTANE
1, trans — 3 — DIMETHYL 0.8
CYCLOPENTANE .
1, trans — 2 — DIMETHYL 1.8
CYCLOPENTANE :
3 - ETHYL PENTANE
n —HEPTANE 8.7
1, cis -2 — DIMETHYL
CYCLOPENTANE / 10.9
METHYL CYCLOHEXANE
ETHYL CYCLOPENTANE 1.0
TOLUENE 9.8
TOTAL ABUNDANCE (ppb) 1115
ORGANIC CARBON (%) -
GASOLINE ABUNDANCE AT 1% -
ORGANIC CARBON

Note: Total gasoline abundance values are expressed as weight of gas relative to weight of wet rock.

TABLE 5C Gasoline Hydrocarbon Analysis Data




TABLE 6

Gasoline Hydrocarbon Ratios

COMPANY: TOTAL MARINE NORSK WELL: 29/3-1 LOCATION: NORWEGIAN NORTH SEA
DEPTH GASOLINE RATIO
(METRES)

1 2 3 4 5

1940 10.6 1.1 6.2 0.0 0.6
3420 19.7 7.0 2.2 1.0 3.1
3480 11.4 3.3 2.3 6.6 0.4
3506 8.6 2.2 2.0 7.0 0.6
3570 8.9 1.5 3.2 3.8 0.2
3600 5.8 1.4 1.2 6.4 0.4
3630 7.6 1.9 1.9 6.1 0.4
3660 8.5 2.5 1.8 7.3 0.3
3690 15.5 1.9 6.1 2.9 0.2
3780 18.0 2.5 5.6 1.5 0.1
3870 17.2 2.8 4.7 1.4 0.2
3930 17.3 2.6 5.0 0.3 0.9
2500 (Mud) 24,2 2.2 9.4 0.2 1.1

Explanation of Ratios:

p—
[

Heptane value (n-heptane % of compounds cyclohexane to methylcyclohexane

inclusive)

%
%
!

Isoheptane value (methylhexanes/dimethylcyclopentanes)

Kerogen type index (heptane value-4/isoheptane value)

Late mature index (benzene/methylcyclohexane)

v &~ W N
!

Aromaticity index (toluene/n-heptane)



TABLE 7

Carbon Isotope Data

COMPANY: TOTAL MARINE NORSK WELL: 29/3-1 LOCATION: NORWEGIAN NORTH SEA
DEPTH (METRES) 613C (METHANE)
320 ~76.3
880 ~-80.4
Note:

Carbon isotopic compositions of methane measured in parts per mil (O/oo)

relative to Pee Dee Formation Belemnite (PDB) standard.




TABLE 8

Temperature-Time Index Calculations

COMPANY: TOTAL MARINE NORSK WELL: 29/3-1 LOCATION: NORWEGIAN NORTH SEA
Temperature Time P-Value TTI-Value VR (
degrees C myBF

10 195 P 0 FrT T T

20 190 3.00 ¢} L2223

30 180 4.61 o] N

40 165 5.83 Q I H

S0 150 6.71 Q R

60 138 7.37 1 AW

70 125 8.09 2 WK

40 7 8.22 2 L2

30 5 8.23 2 XK

[=3u] 0 8.31 2 L

70 K1 8.51 2 .34

80 72 8.96 4 .37

F0 95 ?.71 8 .44

100 35 10.52 18 .52

110 22 11.06 31 .58

120 15 11.43 45 .62

130 9 11.86 &9 .68

140 3 12.39 117 .76

150 8} 12.73 165 .82

Times of reaching key reflectances
VR from P LS50 .85 .78 1.2 VR from TTI . S0 55 79 1.2
Time 39 28 4 *kx* Time 41 33 15 3
*%% : No relevant data

Robertson
Researc



FIGURE 10

Alkane Gas Chromatogram

COMPANY: TOTAL MARINE NORSK WELL: 29/3-1 LOCATION: NORWEGIAN NORTH SEA

DEPTH (METRES)

3535.5-3536.1(core)

Pristane/phytane ratio (Pr/Ph) = 3.59

Pristane/_r_x_-C17 ratio = 0.81

Phytane/E—C18 ratio = 0.38

Carbon preference index = 1.07 i
Note:

Carbon preference index (CPI) calculated from

31 odd)
(Radke et al., 1980)

26 to B—CBZ even)

2(n-C to n-C

25

even + E‘C

(n=C,, to 2-Cyy

s
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2 INTRODUCTION )

This report describes the results of geochemical studies carried out on behalf
of Total Marine Norsk of a produced oil, and of migrant oil staining in core
samples from the interval 3526.4m to 3536.8m in
the 29/3-1 well, drilled offshore in the Norwegian North Sea.

The primary aim of this geochemical study has been to characterise the
properties of the 29/3-1 o0il, particularly with regard to the likely maturity
level of generation, source rock type and any indications of reservoir
alteration. Core samples have been studied in order to evaluate the possibility
of the presence of a "heavy" (i.e. biodegraded) residual oil component or tar
mat development in sandstones above the main reservoir as noted during core

logging.

A proposal for this study, with an outline of the recommended work programme,
was forwarded to the client on 9th December 1986 (telex ref. 16720/DG).
Authorisation to proceed with the study was received from the client on
12th December 1986 (telex ref. 1102). The sample of produced oil from the
29/3-1 well was obtained by Mr. P. Barnard of Robertson Research Intermational

Limited during a visit to Total Marine Norsk (Bergen) on 3rd December 1986.

Four core samples from Core No. 1 (3526.4m, 3529.5m, 3533,8m, 3536.8m) in the
29/3-1 well were received on 31lst December 1986. The core sample
3535,.5m~3536.1m was obtained whilst the core was at Robertson Research

International's North Wales laboratories for sedimentological studies.

Preliminary analytical data were forwarded to the client on 9th January 1987 and
a proof copy of this report was sent on 13th February 1987. Our client contact
with Total Marine Norsk throughout the course of the study has been

Mr. P. Raingeard, whose co-operation and assistance is acknowledged.

For the purposes of comparison this report contains and describes the
geochemical data from the earlier study, Report No. 6040/Ic, entitled "A
geochemical evaluation of the Total Marine Norsk 29/3-1 well, Norwegian North

Sea", which was issued in December 1986.

2 Rosearch”



The Robertson Research International Limited personnel involved in this studv

were as follows:

Project co-ordination - S. Thompson

Geochemical interpretation and report preparation - M.A. Bastow

Chemical analysis - supervised by
D. Bell

The following numbers of analyses have been carried out during the course of the

study:

0il Analysis
APT gravity .

Pour point :
Viscosity (3 temperatures) :
Asphaltene cont:nt :
Sulphur content
Nickel content :
Vanadium content :

Whole 0il gas chromatography

.o

Gasoline hydrocarbon analysis

oo

Iatroscan fractionation

Column chromatography :

Alkane gas chromatography

Alkane gas chromatography - mass spectrometry

.
[ACIE B e T T o T e T T e T T~ T e R R ]

o

Carbon isotopic composition of oil fractions

Core Samples

Sample preparation : 5
f? Solvent extraction : 5
. Alkane gas chromatography : 3
Alkane gas chromatography - mass spectrometry : 1

3 & Robertspn



Mud Sample

Solvent treatment for preparation of alkane fraction : 1

Alkane gas chromatography : 1

The analytical techniques and procedures employed during the course of this
study are outlined in Appendix 2 of this report, and the principles of

interpretation for the correlation of oils and source rocks are described in

Appendix 3. The alkane gas chromatography - mass spectrometry quantitation data

are given in Appendix 4(1-2).

4 = JRosearen”



COMPANY: TOTAL MARINE NORSK WELL: 29/3-1 LOCATION: NORWEGIAN NORTH SEA
GENERAL DATA CHEMICAL ANALYSIS DATA
SAMPLE w Eiz ~ PYRULYZSls SOLVENT‘EXTRVACTION T
DEPTH | 2 ANALYSED LITHOLOGY Egé i3 %g 3z | B2 2oz | 23c |ofe|z33 ";;“;umg Egg
a¥a 2 a « S
3526.4 Core | SST, v 1t gy - 3865
3529.5 " SST, v 1t gy+ tr oyr - 4865
3533.8 " SST, v 1t gy - 2880
3535.5- " SST, 1t gy - 3110
536.1
3536.8 " SST, v 1t gy+ mnr pyr - 845

Chemical Analysis Data

TABLE |

 [EJRobertspn
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TABLE 2

Physical Properties Data: 29/3-1 0il

COMPANY: TOTAL MARINE NORSK WELL: 29/3-1 LOCATION: NORWEGIAN NORTH SEA

GRAVITY POUR POINT VISCOSITY (cSt) VOLATILE CONTENT ASPHALTENE SULPHUR
°API °c) 20°C 40°C 60°C (TOPPING LOSS, %) CONTENT (7) CONTENT (%)
30.0 +18 170 22.8 6.2 9.8 0.55 0.11




TABLE 3

Nickel - Vanadium Content Data: 29/3-1 0il

COMPANY: TOTAL MARINE NORSK WELL: 29/3-1 LOCATION: NORWEGIAN NORTH SEA
é NICKEL (PPM) VANADIUM (PPM) Ni/V (1) V/(Ni+V) (2)
4 <1 >4 >0.2
{ Notes:

(1) - nickel/vanadium ratio

(2) -~ vanadium - nickel fraction (Lewan, 1984)




COMPANY: TOTAL MARINE NORSK WELL: 29/3-1 LOCATION: NORWEGIAN NORTH SEA

0IL

GO o nEnrs RAON RELATIVE GASOLINE HYDROCARBON COMPONENT ABUNDANCES (%)
é i - BUTANE 1.85

n-BUTANE 7.35

i~ PENTANE 4.74

n- PENTANE 6.25

2,2 - DIMETHYL BUTANE 0.44

CYCLOPENTANE 0.56

2,3 - DIMETHYL BUTANE 0.67

2 — METHYL PENTANE 3.89

3— METHYL PENTANE 2.68

11~ HEXANE 8.42

2,2 - DIMETHYL PENTANE / 3.87

METHYL CYCLOPENTANE

2,4 — DIMETHYL PENTANE 0.57

BENZENE 4.69

3,3 — DIMETHYL PENTANE 0.29

CYCLOHEXANE 6.06

2 - METHYL HEXANE 4.09

1,1 - DIMETHYL CYCLOPENTANE|] 0.53

3 - METHYL HEXANE 3.39

1, cis —3— DIMETHYL 0.71

CYCLOPENTANE *

1, trans — 3 —DIMETHYL . 0.65

CYCLOPENTANE :

1, trans — 2 — DIMETHYL 1.29

CYCLOPENTANE .

3 — ETHYL PENTANE

1 —HEPTANE 8.47

1, cis -2 — DIMETHYL

CYCLOPENTANE / 11.35

METHYL CYCLOHEXANE

ETHYL CYCLOPENTANE 0.40
B TOLUENE 16.92

TOTAL ABUNDANCE (ppm) 67610

ORGANIC CARBON (%)

! GASOLINE ABUNDANCE AT 1%
ORGANIC CARBON

Note: Total gasoline abundance values are expressed as weight of gas relative to weight of oil.

TABLE 4 Gasoline Hydrocarbon Analysis Data



TABLE 5

Gasoline Hydrocarbon Ratios: 29/3-1 0il

COMPANY: TOTAL MARINE NORSK WELL: 29/3-1 LOCATION: NORWEGIAN NORTH SEA

0.76

1.45 22.72 2.96 6.33 0.41 2.02 27/28/45

Explanation of Ratios:

w

® N o U

i-pentane/n-pentane

2-methylpentane/3-methylpentane

Heptane value (n~heptane A of compounds cyclohexane to
methyleyclohexane inclusive)

Isoheptane value (methylhexanes/dimethylcyclopentanes)

Kerogen type index (heptane value-4/isoheptane value)

Late mature index (benzene/methylcyclohexane)

Aromaticity index (toluene/n-heptane)

Relative composition of C7 components (normal/iso/cyclic; aromatics

excluded)



TABLE 6

Fractionation Data: 29/3~1 0il

COMPANY: TOTAL MARINE NORSK WELL: 29/3-1 LOCATION: NORWEGIAN NORTH SEA

LIQUID COLUMN CHROMATOGRAPHY

ALKANES (2) AROMATICS (Z) POLARS (%) COLUMN LOSSES ALKANE/AROMATIC
(%) RATIO
76.0 11.7 5.3 7.0 6.50

TATROSCAN FRACTIONATION

ALFANES (7) AROMATICS (%) POLARS (Z) ALKANE/AROMATIC
RATIO

79 12 9 6.60




TABLE 7

Alkane Gas Chromatography Interpretative Data

COMPANY: TOTAL MARINE NORSK WELL: 29/3-1 LOCATION: NORWEGIAN NORTH SEA
FIGURE  SAMPLE DEPTH Pr/Ph Pr/E-C17 Pr/t_l—C18 CPI
TYPE (METRES)

2 0IL - 1.96 0.51 0.29. 1.00 Higher molecular weight, "waxy" normal alkanes
extending up to n-C 6 indicative of significant
contribution of terresgrially derived organic matter.
Pristane/phytane ratio indicates deposition in
marginally marine, slightly oxic environment.

3.1 CORE 3526.4 2.98 0.81 0.42 1.04 Hydrocarbons in the range n-—C1 to n-C 8 derived mainly
from contamination by oil—basé% drillfhg fluid (compare
mud sample, Figure 4). Normal alkane envelope extending
to approximately E’C3 indicates migrant oil stain
similar to produced o{a. Flat chromatograph baseline
indicates absence of biodegraded oil component.

3.2 CORE 3529.5 3.30 0.79 0.39 1.06 As above.

3.3 CORE 3535.5- 3.59 0.81 0.38 1.07 As above,

3536.1
4 MUD 2500 5.09 0.75 0.38 *  Hydrocarbons in the range E_C12 to E—Cle.
Explanatory notes:
Pr/Ph - pristane/phytane ratio
Pr/n-C pristane/normal heptadecane ratio
Pr/n-C pristane/normal octadecane ratio
cer. '8 -

carbon preference index, 2(9_—025 to E’C31 odd)/(g_—C24 to 9—030 even + E“C26 to E‘C32 even)




TABLE 8

Alkane Gas Chromatography - Mass Spectrometry Ratios

COMPANY: TOTAL MARINE NORSK WELL: 29/3-1 LOCATION: NORWEGIAN NORTH SEA

SAMPLE 1 2 3 4 5 6 7 8 9
OIL 5.19 0.11 * * 60 58 32/18/50 0.85 0.45
3529.5m 2.22 0.10 0.12 * 59 69 41/13/46 1.30 0.38
(CORE)

Explanation of ratios:

O 00 N O U &~ W N -

C27_18a(H) trisnorneohopane/17a(H) trisnorhopane (Ts/Tm) (m/e 191)

030 178(H)21a(H) moretane/17a(H)21B8(H) hopane (m/e 191)

ng 178 (H)21a(H) normoretane/17a(H)21B8(H) norhopane (m/e 191)

22S/22R of C31 17a(H)21B8(H) homohopanes (m/e 191)

Z 20S of Sa(H)l4a(H)17a(H) 20S and 20R 029 steranes (m/e 217)

% 5Sa(H)148(H)178(H) 20S and 20R (m/e 218) of total C29 steranes (m/e 217, m/e 218)
Carbon number distribution of 027/028/029 Sa(H)14a(H)17a¢(H) 20R steranes (m/e 217)
170 (H) 218 (H) hopane (m/e 191)/total 029 steranes (m/e 217, m/e 218)

138(H)17a(H) 20S and 20R C,, diasteranes (m/e 259)/total C

29 steranes (m/e 217, m/e 218)

29



TABLE 9

Carbon Isotope Data: 29/3-1 0il

COMPANY: TOTAL MARINE NORSK WELL: 29/3-~1 LOCATION: NORWEGIAN NORTH SEA

613 (ALKANES) 613C (AROMATICS)

-28.4 ~27.4

Note:

Carbon isotopic compositions of alkane and aromatic fractions of oil given as
parts per mil (°/0o0) measured relative to Pee Dee Formation Belemnite (PDB)

standard.




FIGURE 1

Whole 0il Gas Chromatogram: 29/3-1 0il

COMPANY: TOTAL MARINE NORSK WELL: 29/3-1 LOCATION:

NORWEGIAN NORTH SEA
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FIGURE 2 -

Alkane Gas Chromatogram: 29/3-1 0il

COMPANY: TOTAL MARINE NORSK WELL: 29/3-1 LOCATION: NORWEGIAN NORTH SEA
Pristane/phytane ratio (Pr/Ph) = 1.96
Pristane/gfcl7 ratio (Pr/ng17) = 0,51
Phytane/g—C18 ratio (Ph/gfcls) = 0.29
Carbon preference index (CPI) = 1.00

Note:
Carbon preference index (CPI) calculated from

2(2‘025 to 27031 odd)

(Radke et al., 1980)

(_:}_—Cz4 to 53C30 even + 57C26 to n-C to n-C,, even)

26 32
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FIGURE 3(1-3)

Alkane Gas Chromatograms: Core Samples

) COMPANY: TOTAL MARINE NORSK WELL: 29/3-1 LOCATION: NORWEGIAN NORTH SEA
FIGURE DEPTH (METRES)
3.1 3526.4
3.2 3529.5
3.3 3535.5-3536.1




FIGURE 3.1 WELL: 29/3 - 1
DEPTH: 3526.4m (Core)
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Tril
SAMPLE D
Method :

RETH

TIHE
328.3
1851.48
1274.8
1492.5
1312.5
1783.5
1726.4
19a6. 4
z21a1.8
2233.4
2467.8
2639.4
2883.5
2961.5
3114.8
3269.3
3481.5
3538.8
3669.35
3797.5
3921.8
4841.49
4164.8
4318.6

X
3
D

b 2668 Analysis 4.86
i

2
5ATS Al

REL
RET

D SATS Al

PERAK
HT

51.878
71.489
7T1.969
53.538
42.385
568.165
15.515
29.561
24.499
21.4485
19.883
13.135
16.871
14.879
12.134
14,3987
2.8935
7.799
5.744
5.851
3.298
3.251
2.439
1.512

TOTALMARINE 29/3-1 57A172 {
(Area)

PERK PERK
AREA CONC
321.644 321.644
458.264 433.264
435,359 435.339
483.337 485.387
392,633 392.633
313.578 313.573
131.868 131.868
179.492 179,432
131.666 151.666
138.611 138.611
134,359 134.35%
127.373 127.375
128,115 126,115
112.633 112.8358
86.548 86.048
63.396 63.39%6
53.798 33.798
33.489 33.409
43.523 43.525
34.579 34.578
21.944 21.944
29.839 29.833
28.6806 28.6308
18.825 18.823

s . . . . s b . e S

3938.2831

. 38R)

*CONC

3.166
11.834
11.8656
12.328

9.969

7.961

3.348

4.337

3.851

3.31%

3.411

3.234

3.0849

2.845

2.197¢

1.668

1.366

1.336

1.183

.878
<937
73T
. 728
.478

HC
HC
HC
HC
PR
NC
PH
NC
NC
NC
HC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC



FIGURE 3.2 WELL: 29/3 - 1
DEPTH; 3529.5m ( Core )
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FIGURE 3.3 WELL: 29/3-1
DEPTH: 3535.5-3536.1m(Core)
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FIGURE 4

Alkane Gas Chromatogram: Mud Sample (2500m)

COMPANY: TOTAL MARINE NORSK WELL: 29/3-1 LOCATION: NORWEGIAN NORTH SEA




FIGURE 4 WELL:29/3 -1
MUD SAMPLE 2500m
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