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Saga Petroleum as. Report No. 7235/Ic

GEOCHEMISTRY OF THE 34/7-7 WELL

SUMMARY

This data report incorporates the results of geochemical analyses of core fragments from the interval
2563.0m to 2904.1m of the 34/7-7 well, Norwegian North Sea. The work was carried out under the
Snorre TLP Template Predrilling Programme at the request of Saga Petroleum a.s.
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GEOCHEMISTRY OF THE 34/7-7 WELL

INTRODUCTION

Petroleum geochemical analyses have been carried out on a suite of core chips from the interval 2563.0m
to 2904.1m of the 34/7-7 well. This is the seventh well of a series to be analysed under the Snorre TLP
Template Predrilling Programme Contract No. KO-S-90-195.

A total of 20 core chips was received at Simon Petroleum Technology’s North Wales laboratories on 28
July 1992. Detailed instructions for each analytical method were received from Mr Idar Horstad, our
principal contact with Saga throughout the course of this study. As the study progressed data were
dispatched to Saga as follows:

28 August 1992, Fax: Tables and figures of extraction and fractionation data.

The analytical programme has followed that outlined in Contract No. KO-S-90-195 and the following
number of analyses have been carried out:

Analysis No. of samples
Semi-quantitative solvent extraction 20
Fractionation of saturates, aromatics and polar compounds 20
Saturate fraction gas chromatography 10
Aromatic fraction gas chromatography 10
Saturate fraction gas chromatography - mass spectrometry 10
Aromatic fraction gas chromatography - mass spectrometry 10
Carbon isotope analysis of saturate, aromatic, NSO and asphaltene

fractions 2

The analytical methods employed are generally as proposed in the joint NPD/Norwegian companies
‘Organic geochemistry standard analytic procedure requirement and reporting guide’ June 1988. Certain
modifications were incorporated to follow the specific methods and presentation requested by Idar
Horstad as issued on 1 March 1991 entitled ‘Preliminary analytical procedures, pre-production wells,
Snorre Field’. These procedures have been followed and include any minor modifications found to be
useful during the course of the study. Some difficulty was found in limiting light ends loss of Cn
compounds for aromatic fraction gas chromatography but even after allowing the separated fraction to
dry naturally in a fume hood for several days the same loss was seen on gas chromatography. All carbon
isotope fractions were measured by IFE, Kjeller.
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COMPANY :SAGA WELL: 34/7-7 LOCATION: OFFSHORE NORWAY

SOLVENT EXTRACTION AND FRACTIONATION DATA

DEPTH SATURATED HYDROCARBONS AROMATIC HYDROCARBONS POLARS SATURATED : AROMATIC
HYDROCARBONS RATH.
(metres) mg/g rock X of extract mg/g rock % of extract mg/g rock % of extract
2563.0 5.85 63.6 1.46 15.9 1.89 20.5 4.00
2565.0 9.94 62.5 2.64 16.6 3.32 20.9 3.76
2567.0 6.71 60.2 1.89 17.0 2.54 22.8 3.55
2568.5 12.22 62.8 4.07 20.9 3.15 16.2 3.00
2585.0 6.33 62.1 1.68 16.5 2.18 21.4 3.76
2586.5 14.13 61.0 4.71 20.3 4.31 18.6 3.00
2587.5 7.37 57.2 2.87 22.2 2.66 20.6 2.57
2590.3 10.89 58.5 3.83 20.6 3.89 20.9 2.85
2591.0 8.34 59.3 2.93 20.9 2.78 19.8 2.85
2601.9 0.05 54.8 0.02 19.2 0.03 26.0 2.85
2608.4 4.53 60.4 1.06 14.2 1.91 25.4 4.26
2611.0 5.75 61.5 1.44 15.4 2.16 23.1 4.00
2612.0 2.77 60.8 0.74 16.2 1.05 23.0 3.76
2613.0 11.66 61.1 3.29 17.2 4.15 21.7 3.55
2613.5 8.53 61.4 2.55 18.3 2.82 20.3 3.35
2640.5 2.26 55.2 0.64 15.6 1.20 29.3 3.55
2641.5 4.21 57.3 1.19 16.2 1.95 26.5 3.55
2643.0 5.67 57.0 1.69 17.0 2.59 26.0 3.35
2884.5 0.16 52.1 0.06 19.3 0.09 28.7 2.70
2904.4 0.19 54.1 0.07 19.0 0.09 26.9 2.85

SOLVENT EXTRACTION AND FRACTIONATION DATA
TABLE: 1



COMPANY: SAGA

SAMPLE DATA

SAMPLE DEPTH (Mtrs) 2563.0

SAMPLE TYPE Core
COMPONENTS
n-C10
n-CH
n-C12
n*C13
n-Cl4 .05
n-C15 77
n-C16 2.22
n-C17 3.26
n-C18 4.09
n-C19 5.53
n-C20 4.74
n-C21 3.75
n-C22 3.53
n-C23 2.99
n-C24 2.86
n-C25 2.76
n-C26 1.98
n-C27 1.80
n-C28 1.57
n-C29 1.36
n-C30 1.08
n-C31 .94
n-C32 .84
n-C33 1.05
n-C34 1.23
rj-C3% .88
n-C36 .42
i-C15 (Farnesane)
J-C16 .16
J.-C18 (Norpristane) 1.49
J_-CI9 (Pristane) 3.09
1-C20 (Phytane) 3.13

GENERAL DATA

Total Abundance( X ) 58
TOC (% of Rock)

Extract (ppm) 9200
Hydrocarbons (ppm) 7315
Hydrocarbon(mg/gT0C)

Alks(% Hydrocarbons) 80

Rock-Eval HI
Rock-Eval PI

RATIOS
CPI-1 1.07
CPI1-2 1.09
CPI-3 1.02
Bias 1.41
J.-C19 /7 n-C17 .95
i-C20 / n-CI8 .76
1-C19 / 1-C20 .99

LEGEND

1 - isoprenoid n - normal

WELL: 34/7-7
2567.0 2585.0
Core Core

QUANTIFIED NORMAL AND ISOPRENOID ALKANE ABUNDANCES < X )

.29 A1
1.49 1.02
2.71 2.44
3.45 3.43
3.84 3.87
4.85 4.94
4.08 4.23
3.29 3.52
3.14 3.41
2.75 2.98
2.63 2.81
2.46 2.78
1.91 2.23
1.55 2.17
1.40 1.88
1.32 1.75
1.19 1.39
1.17 1.37

.80 1.03

.95 1.26

.97 1.32

87 .92

39 .46

.01

A1 .25
1.65 1.56
3.21 3.30
3.04 3.07

56 60

11150 10200
8610 8015

78 79
1.06 1.09
1.07 1.10

.94 1.05
1.40 1.19

93 96

79 .79
1.06 1.08

For definition of Ratios CPI-1,-2,-3 and Bias - see following page

LOCATION:
2587.5 2591.
Core Core

ALKANE GAS CHROMATOGRAPHY DATA

TABLE : 2A
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COMPANY: SAGA

SAMPLE DATA

SAMPLE DEPTH (Mtrs) 2613.0
SAMPLE TYPE Core
COMPONENTS
n-C10
n-Cl1
n-C12
n-C13
n-C14 12
n-C15 1.01
n-C16 2.20
n-C17 3.10
n-018 3.46
n-C19 4.44
n-C20 4.00
n-C21 3.39
n-C22 3.24
n-C23 2.84
n-C24 2.74
n-C25 2.62
n-C26 2.04
n-C27 1.85
n-C28 1.64
n-C29 1.39
n-C30 1.21
n-C31 1.16
n-C32 .81
n-C33 1.00
n-C34 1.13
n-C35 .83
n-C36 .34
1-C15 (Farnesane) .02
1-C16 .26
1-C18 (Norpristane) 1.43
1-C19 (Pristane) 3.05
1-C20 (Phytane) 2.89
GENERAL DATA
Total Abundance( X ) 54
TOC (X of Rock)
Extract (ppm) 19100
Hydrocarbons (ppm) 14955
Hydrocarbon(mg/gT0C)
Alks(X Hydrocarbons) 78
Rock-Eval HI
Rock-Eval PI
RATIOS
CPI-1 1.06
CP1-2 1.08
CPI-3 1.01
Bias 1.23
i-C19 / n-C17 .98
i-C20 / n-C18 .84
i-C19 / i-C20 1.05
LEGEND
X - isoprenoid n - normal

WELL: 34/7-7
2641.5 2643.0
Core Core

QUANTIFIED NORMAL AND

.01 .00

.20 .22
1.19 1.19
2.73 2.50
3.46 3.13
3.90 3.52
4.25 3.95
3.56 3.33
3.46 3.33
2.97 2.91
2.92 2.81
2.86 2.81
2.14 2.16
1.86 1.94
1.68 1.86
1.49 1.64
1.47 1.42
1.42 1.48

.99 1.10
1.53 1.35
1.28 1.54
1.02 1.19

.45 62

.03 .03
1.22 1.18
3.43 3.18
3.68 3.40

55 54
7350 9950
5400 7365

78 7
1.10 1.06
1.07 1.08

.97 96
1.06 .98
1.25 1.27
1.06 1.09

93 .94

2904.1
Core

ISOPRENOID

RPRRPRRNOWMMNTOOORAWER

LOCATION: OFFSHORE NORWAY

ALKANE ABUNDANCES ( X )

64

350
255

74

For definition of Ratios CPl1-1,-2,-3 and Bias - see following page

ALKANE GAS CHROMATOGRAPHY DATA

TABLE : 2B



Alkane gas chromatography data - definition of ratios

CPIl 1 (Bray and Evans):

y Cudcydcy4Cy i cy Cy54C M)y +Cy +Cyy
X

CZ4+C26+C28+C30+C32 C26+C28+C304C32+C34

CPIl 2 (Radke and Statoil):

C25-|-C27-|-C'29+C31 C25-l-(:27-|-(-‘\'29-|-(:31
M x
C24-|-(:264028-I-C'SO C26+C28+C304C32
CPI 3 (Statoil and Philippi):
2xC
Cp+Cog

Bias:
CprCpy+Cp+Cy+Cp+Cy+Cy

CntCurCrtCu*CntCy Tl Cytntey

Gasoline ratios edefinition of indices

Late mature index - Benzene/methyl cyclohexane

Aromaticity index - Toluene/n-heptane
Heptane index - n-Heptane/all C? compounds (%)
/yo-heptane index - Methyl hexanes (non-cyclic)/dimethyl cyclopentanes

Kerogen type index - Heptane index-4//yg-heptane index



COMPANY :SAGA WELL: 34/7-7 LOCATION: OFFSHORE NORWAY

GENERAL DATA AROMATIC GAS CHROMATOGRAPHY - BIOMARKER RATIOS
SAMPLE DEPTH SAMPLE TYPE BIOMARKER RATIO No.
(metres) 1 2 3 4 5 6 7
2563.0 Core 0.96 * * * * *
2567.0 Core 0.66  0.64 * * * *
2585.0 Core 0.63  0.63 * * *
2587.5 Core 0.64 0.68 * * * *
2591.0 Core * * * * * *
2611.0 Core 0.64  0.69 * * * *
2613.0 Core * * * * * *
2641.5 Core 0.63 0.56 * * * * *
2643.0 Core 0.60 0.51 * * *

KEY TO GC BIOMARKER RATIOS

1: MP1-1 - 1.5(3- #2-nrethylpheranthrenes)/(phenanthrene ¢ 9- +1-methyl phenanthrenes)
2: MPR - 2-methytphenanthrene / 1-methylphenanthrene
3: MAR - 2-methylnaphthalene / 1-methylnaphthalene
4: ENR - 2-ethylnaphthalene / 1-ethylnaphthalene
5: BIPHENYL - Biphenyl / (1-ethylnaphthalene + 2 ethylnaphthalene)
6: DNR - (2,6-dimethyl naphthalene + 2,7-dimethylnephthalene) / 1,5-dimethylnaphthalene
7: TR - (1,3,7-trimethylnaphthalene ¢ 2,3,6-trimethylnaphthalene) /
(1,3,5-trimethylnaphthalene ¢ 1,3,6-trimethylnaphthalene + 1,4,6-trimethylnaphthalene)
NOTE: * - Peak resolution not good enough for calculation ~ - Poor

AROMATIC GAS CHROMATOGRAPHY BIOMARKER RATIOS
TABLE: 3



COMPANY : SAGA VTELL: 34/7-7 LOCATION: OFFSHORE NORWAY

; GENERAL DATA CARBON ISOTOPE DATA, *13C, rel .POB
SAMPLE DEPTH SAMPLE ~ ANALYSED LITHOLOGY SATURATE AROMATIC POLAR ASPHALTENE WHOLE
TYPE FRACTION FRACTION FRACTION FRACTION EXTRACT
(metres)
2641.5 Core -30.5 -29.6 -29.6 -29.9 -
2643.0 Core -30.3 -26.6 * -30.2

CARBON ISOTOPE DATA
TABLE: 4



COMPANY:  SAGA WELL: 34/7-7 LOCATION: OFFSHORE NORWAY
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TOTAL EXTRACT, ppm

TOTAL EXTRACT AGAINST DEPTH
FIGURE 1



COMPANY:  SAGA WELL: 34/7-7 LOCATION: OFFSHORE NORWAY
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PERCENTAGE OF SATURATE HYDROCARBONS AGAINST DEPTH
FIGURE 2



COMPANY:  SAGA WELL: 34/7-7 LOCATION: OFFSHORE NORWAY

31

AROMATIC HYDROCARBONS, %

PERCENTAGE OF AROMATIC HYDROCARBONS AGAINST DEPTH
FIGURE 3



COMPANY:  SAGA WELL: 34/7-7 LOCATION: OFFSHORE NORWAY

SATS:AROMS RATIO

SATURATES:AROMATICS RATIO AGAINST DEPTH
FIGURE 4



COMPANY:  SAGA WELL: 34/7-7 LOCATION: OFFSHORE NORWAY
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COMPANY:  SAGA WELL: 34/7-7 LOCATION: OFFSHORE NORWAY

n-C 17

a = 2567.0m
b = 2585.0m
c = 2587.5m
d = 2591.0m
e = 2611.0m
f = 2613.0m
g = 2641.5m
h = 2643.0m
i = 2904.0m

NORMALISED ABUNDANCES OF n-C17, n-C 2i AND n-C 3
FIGURE 6



Saga Petroleum a.s. Report No. 7235/Ic

GEOCHEMISTRY OF THE 34/7-7T WELL
Figure 7

SATURATE FRACTION GAS CHROMATOGRAMS

Figure Depth
7.1 2563.0m
7.2 2567.0m
7.3 2585.0m
7.4 2587.5m
75 2591.0m
7.6 2611.0m
1.7 2613.0m
7.8 2641.5m
7.9 2643.0m
7.10 2904.1m

SPT
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Saga Petroleum a.s. Report No. 7235/Ic

GEOCHEMISTRY OF THE 34/7-7 WELL
Figure 8

AROMATIC FRACTION GAS CHROMATOGRAMS

Figure Depth
8.1 2563.0m
8.2 2567.0m
8.3 2585.0m
8.4 2587.5m
8.5 2591.0m
8.6 2611.0m
8.7 2613.0m
8.8 2641.5m
8.9 2643.0m
8.10 2904.1m

SPT
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COMPANY : SAGA VELL: 34/7-7 LOCATION: OFFSHORE NORWAY

DEPTH: 2641.5
SATURATES
AROHATTCS ¢(
POLARS
ASPHALTENES
WHOLE EXTRACT

i i i i i i 1 1 1 1 1 1 \ 1 1 1 1
513C ,% Orel .PDB »52.0 -31.0 -30.0 -29.0 -28.0 -27.0 -26.0 -25.0 -24.0 -2

DEPTH: 2643.0

SATURATES
AROMATICS
FOLARS
ASPHALTENES

WHOLE EXTRACT

6 C,%0relPDB '32-° '31-° '30-0 -29-0 *28-° '27-0 *26-° *25-0  *24* '23-0

GALIMOV PLOT OF CARBON ISOTOPE DATA
FIGURE 9



Saga Petroleum a.s. Report No. 7235/Ic

GEOCHEMISTRY OF THE 34/7-7T WELL
Figure 10

SATURATE FRACTION GAS CHROMATOGRAPHY - MASS SPECTROMETRY DATA

Figure Sample No. Depth
10.1 92H 61 2563.0m
10.2 92H 63 2567.0m
10.3 92H 65 2585.0m
10.4 92H 67 2587.5m
10.5 92H69 2591.0m
10.6 92H72 2611.0m
10.7 92H74 2613.0m
10.8 92H77 2641.5m
10.9 92H78 2643.0m
10.10 92H80 2904.1m

SPT



Saga Petroleum a.s. Report No. 7235/Ic

Figure 10.1

SATURATE MASS FRAGMENTQGRAMS

DEPTH: 2563.0m SAMPLE NO-- 2H 61

Total lon Current

M/Z 177
M/7Z 191
M/Z 217
M/Z 218

Quantification data
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Saga Petroleum as. Report No. 7235/l

Figure 10.2

SATURATE MASS FRAGMENTOGRAMS

DEPTH: 2567.0m SAMPLE NO.: 2H 63

Total lon Current

M/Z 177
M/Z 191
M/Z 217
M/Z 218

Quantification data



f 30-SEP-92  Sir Voltage 7OH Sys* SATS1
Sanple 2 Injection 1  Group 1 total ion current
Text 92H G3 SATS

100 3662

31 30 35 00 38 30 42 00 45 30 49 00 5230 T T 5338 103 00 " 106 30 ' 110 00



665GC 30-SEP-92 SirVoltage 70H Sys  SHTSL
Sample 2 Injection 1  Group 1 Hass 177.1798
Text 92H G3 SATS

508

520 T 5M0 ~ 10000 " 10320 10640 ' 11000



BB5GC 30-SEP-92 Sir Voltage 70H Sysh ST
Sample 2 Injection 1  Group 1 Hass 177.1798
Text:92H B3 SFITS

508

5T20 ' 5MO 10000 " 10320 ' 10640 " 11008



6656C 30-SEP-92  SirVoltage 70H Sys= SFITSI
SanpLe 2 Injection 1  Group 1 Hass 191.1798
Text 92H 63 SFITS

100. Norir 3042

RN RESSHESASRIA SRS S

o o B &

P N

i r
36 40 40 00 43 20 46 40 50 00 53 20 56 40 100 00 103 20 106 40 110 00



GB5GC 30-SEP-82 SirVoltage 70H Sys= AT
Sanple 2 Injection 1  Group 1 Hass 191.1798
Text 92H G3 SIS

Nor«: 3042

56*40 10000 " 18320 106 40 ' 11000



GG56C 30-SEP-92  Sir Voltage 70H Sys* STSI
Sample 2 Injection 1  Group 1 Hass 217.1956
Text 92H G3 SHTS

Norx: 1597

45 00 46 30 48 00 49 30 51



6656C 30-SEP-92
Sanple 2 Injection 1
Text:92H 63 SfiTS

SirVoltage 70H Sysh S8TS1
Group 1 Hass 217.1956



6656C 30-SEP-92  Sir Voltage T78H Sys SHTSL
Sanple 2 Injection 1  Group 1 Hass 218.2034
Text 92H 63 SRTS

Nor*: 104

42700 43:38 45 08 46:30 4p'0@ 49'30 ' 51:80



3656C 30-SEP-92  SirUoltage 70H Sys SATdl
3anple 2 Injection 1  Group 1 Hass 218.2034
fext 92H 63 SATS

100

c B BB RN BRS S SH B

33 00 34 30 36 00 37 30 39 00 40 30 42 00 43 30 45 00 46 30 48 00 48 30 51 00



92H63

Mass ;. Time Scan No. Peak Area Peak Heig;
177.1798 0 0.00 0. 00
0 34 19 3589 101 93. 04 18.49
0 34 22 3595 102 39.96 15.43
0 34 35 3622 103 537.48 47.87
0 34 57 3668 104 1159.04 92 .98
0 35 12 3697 105 67.33 18.36
0 35 29 3732 106 629.16 72 .90
0 35 44 3764 107 1164.58 128.70
0 35 58 3792 108 1095.67 134.13
0 36 22 3841 109 748.74 52 .37
0 36 38 3873 110 447.40 45.46
0 36 46 3889 111 332.95 36.32
0 37 13 3945 112 1646.11 111.55
0 37 37 3993 113 28. 82 11. 32
0 37 39 3997 114 7.82 7.31
0 38 2 4044 116 759.03 53 .19
0 38 18 4077 117 321.57 43 .08
0 38 33 4109 118 2182.88 251.03
0 38 53 4149 119 539.17 49.99
0 39 15 4193 120 12 .42 12.81
0 39 18 4200 121 107.56 20. 53
0 39 44 4253 122 418.95 39.22
0 40 O 4285 123 1443.87 132.64
0 40 21 4329 124 456.93 61.89
0 40 58 4404 125 4623.64 337.65
0 41 28 4465 126 207.66 32.96
0 41 52 4515 127 578.05 42.94
0 42 12 4556 128 1343.04 88.85
0 42 31 4593 129 834.75 72.59
0 42 48 4629 130 581.06 49.63
0 43 6 4665 131 115.25 28.75
0 43 18 4689 132 209.41 37.49
0 43 25 4705 133 10. 04 7.46
0 43 29 4713 134 54.98 17 .87
0 43 48 4752 135 197.94 25.45
0 44 6 4788 136 199.65 29.72
0 44 14 4805 137 113.93 21.99
0 44 26 4828 138 304.10 38.67
0 44 43 4864 140 73 .93 19.41
0 44 51 4879 141 29. 62 13.79
0 45 8 4915 142 2287.38 199.90
0 45 26 4952 143 120.61 22 .00
0 45 32 4964 144 24.31 11.23
0 45 54 5009 145 474.51 39.93
0 46 18 5057 146 376.40 34.53
0 46 34 5090 147 3261.37 380.75
0 46 46 5114 148 2665.10 254.29
0 47 55 5255 149 857.31 41.59
0 48 19 5305 150 1145.36 109.51
0 48 39 5344 151 130.76 23.88
0 48 49 5366 153 19.68 11.10
0 49 2 5391 154 54 .36 9. 66
0 49 4 5396 155 30.74 13 .80
0 49 32 5453 156 2233.66 193 .37
0 49 53 5496 157 285.67 24.28
0 50 19 5550 158 278.73 26. 82
0 50 57 5626 159 206.97 14.41
0 51 14 5662 160 186.58 19.87
0 51 32 5698 161 307.91 22.88
0 51 44 5723 162 40.57 8.43
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Saga Petroleum us. Report No. 7235/Ic

Figure 103

SATURATE MASS FRAGMENTOGRAMS

DEPTH: 2585.0m SAMPLE NO.: 2H65

Total lon Current

M/Z 177
M7z 191
M7z 217
M/Z 218

Quantification data
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Figure 104

SATURATE MASS FRAGMENTOGRAMS

DEPTH: 2587.5m SAMPLE NOj 2H67

Total lon Current
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SATURATE MASS FRAGMENTOGRAMS

SAMPLE NO

Total lon Current

M/Z 177
M/Z 191
M/7Z 217
M/Z 218

Quantification data

.. 2H 69
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Saga Petroleum a,s. Report No. 7235/Ic

Figure 10.6

SATURATE MASS FRAGMENTOGRAMS

DEPTH: 2611.0m SAMPLE NO-- 2H 72

Total lon Current

M/Z 177
M/Z 191
M/z 217
M/Z 218

Quantification data
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Figure 10.8

SATURATE MASS FRAGMENTOGRAMS

DEPTH: 2641.5m SAMPLE NO.: 2H77

Total lon Current

M7z 177
M/z 191
M/Z 217
M/Z 218

Quantification data
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92H77

Mass Ret. Time Scan No. Peak Area Peak Height
177.1798 0 0. 00 0. 00
0 34 53 3660 89 212.73 11.88
0 35 8 3689 90 3.79 3.58
0 35 11 3696 91 4.94 3.82
0 35 23 3721 92 82 .41 7.24
0 35 40 3755 93 107.00 13.97
0 35 52 3779 94 108.93 13.66
0 36 13 3822 95 65.62 6. 18
0 36 33 3863 96 5.54 3.00
0 36 34 3866 97 6.46 3.16
0 36 45 3888 98 33.93 5.35
0 37 8 3934 99 181.58 11.31
0 37 36 3991 101 16.49 4.23
0 37 59 4038 102 104.92 8.13
0 38 14 4070 103 54.47 7.28
0 38 30 4103 104 250.11 27. 50
0 38 48 4139 105 49.41 6.90
0 39 8 4179 107 8.67 3.07
0 39 10 4183 108 11.74 3.84
0 39 16 4196 109 5.51 2.94
0 39 19 4203 110 3.58 3.14
0 39 23 4210 111 7.20 3.70
0 39 57 4279 112 295.75 16. 39
0 40 16 4319 113 97. 07 10. 45
0 40 33 4354 114 7.60 3.26
0 40 53 4394 115 424.01 32 .87
0 41 21 4452 116 32.80 4.53
0 41 37 4483 117 80.57 7.09
0 42 9 4550 118 121.95 8.23
0 42 30 4591 119 43.66 6.20
0 42 39 4611 120 54 .10 5.79
0 42 50 4632 121 13.83 3.89
0 42 54 4641 122 6.96 3.49
0 42 58 4649 123 5.33 2.62
0 43 11 4675 125 41.81 5.31
0 43 20 4694 126 5. 57 2.73
0 43 21 4696 127 4.15 2.97
0 43 24 4703 128 1.61 1.17
0 43 25 4705 129 9.94 2.49
0 43 36 4726 131 15.18 2.92
0 43 42 4738 132 25.81 3.50
0 44 0 4775 133 5.48 4.28
0 44 1 4778 134 8.13 2.65
0 44 10 4795 135 1.68 1.40
0 44 13 4802 136 3.85 3.04
0 44 21 4819 137 24.54 4 .12
0 44 25 4827 138 3.06 1.79
0 44 35 4846 141 3.67 3.40
0 44 36 4850 142 11.93 3.08
0 45 4 4907 143 322.01 25.31
0 45 20 4938 144 97.13 8.90
0 45 36 4971 145 4.69 2.86
0 45 46 4991 146 55.82 5.56
0 46 3 5026 147 50.29 5.24
0 46 28 5077 148 432.64 54.84
0 46 41 5105 149 333.49 33 .51
0 47 16 5175 150 29.18 4.07
0 47 30 5204 152 4.02 3.23
0 47 48 5241 153 79. 51 7.05
0 47 58 5262 154 35.89 6. 15
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Saga Petroleum as. Report No. 7235/Ic

Figure 10.9

SATURATE MASS FRAGMENTQGRAMS

DEPTH: 2643.0m SAMPLE NOu 2H 78

Total lon Current

M/Z 177
M/Z 191
M/Z 217
M/Z 218

Quantification data
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Figure 10.10

SATURATE MASS FRAGMENTOGRAMS

DEPTH: 2904.1m SAMPLE NO.: 2H80

Total lon Current

M/Z 177
M/Z 191
M7z 217
M/Z 218

Quantification data
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Saga Petroleum as. Report No. 7235/Ic

GEOCHEMISTRY OF THE 34/7-7 WELL
Figure 11

AROMATIC FRACTION GAS CHROMATOGRAPHY - MASS SPECTROMETRY DATA

Figure Sample No. Depth
111 92H 61 2563.0m
11.2 92H 63 2567.0m
11.3 92H65 2585.0m
11.4 92H 67 2587.0m
115 92H69 2591.0m
11.6 92H 72 2611.0m
117 92H 74 2613.0m
11.8 92H77 2641.5m
11.9 92H78 2643.0m
11.10 92H80 2904.1m

SPT



Saga Petroleum ass. Report No. 7235/Ic

Figure 11.1

AROMATIC MASS FRAGMENTOGRAMS

DEPTH: 2563.0m SAMPLE NOj 2H61

Total lon Current

M/Z 178
M/Z 192
M/Z 206
M/Z 231
M/Z 253

Quantification data
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92H61

Mass Ret. Time Scan No. Peak Area Peak Height
142.0782 0 0.00 0 .00
0 15 15 650 10 6.36 3.10
0 16 17 111 11 8.76 3.36
0 17 47 962 17 10.76 3. 17
156.0939 0 0.00 0.00
0 19 30 1176 2 73.87 15. 68
0 19 59 1236 3 196.73 53.85
0 20 6 1249 4 207.56 54. 04
0 20 38 1316 5 114.82 35. 51
0 20 45 1329 6 113.26 28.54
0 21 9 1380 7 91.91 25.80
170.1095 0 0.00 0.00
0 22 8 1502 2 37.26 12.57
0 22 16 1517 3 53.03 13 .81
0 22 32 1550 4 42.21 13 .13
0 22 40 1567 5 49.83 16. 37
0 22 48 1583 6 194.20 56.83
0 22 57 1603 7 226.49 35.80
0 23 10 1629 8 112.55 33.97
0 23 22 1653 9 220.80 52.47
0 23 30 1670 10 905.49 254.25
0 23 40 1690 11 1481.00 392.73
0 23 51 1714 12 80.65 21.92
0 24 9 1751 13 1616.97 466.03
0 24 15 1763 14 969.37 255.45
0 24 41 1817 15 2248.01 287.97
0 25 13 1883 16 304.76 78.75
0 25 26 1910 17 1244.11 347.41
0 25 59 1978 19 297.86 86.91
0 26 8 1995 20 54.89 14.46
0 26 21 2023 21 48.33 13 .91
0 26 30 2042 22 141.63 36.64
0 26 38 2057 23 100.61 29. 38
0 26 44 2070 24 97.56 29.20
0 26 50 2083 25 47.24 14.24
0 26 56 2095 26 37.93 12 .01
178.0782 0 0. 00 0.00
0 31 10 2618 9 7444.95 1792.66
184.0344 0 0.00 0.00
0 30 22 2520 1 1620.30 388.78
192.0928 0 0.00 0.00
0 32 58 2841 3 141.79 41.67
0 33 15 2876 4 121.71 36.19
0 34 21 3013 5 2801.93 780.94
0 34 31 3033 6 3247.92 803.60
0 35 2 3096 8 6249.50 1702.77
0 35 9 3112 9 5455.15 1316.49
198.0501 0 0.00 0.00
0 33 12 2871 1 2429.28 609.07
0 33 47 2943 2 1066.62 167.34
0 34 23 3017 3 1044.57 280.42
0 35 42 3180 4 42.29 12.46
206.1088 0 0.00 0.00
0 35 30 3154 2 117.73 32.60
0 36 50 3320 6 227.66 59. 19
0 37 16 3374 7 1174.27 145.95
0 37 33 3408 8 688.28 188.95
0 37 40 3422 9 430.92 106.52
0 388 0 3465 10 5312.65 1252.75
0 38 11 3486 11 2706.04 584.89
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Saga Petroleum a.s. Report No. 7235/Ic

Figure 11.2

AROMATIC MASS FRAGMENTOGRAMS

DEPTH: 2567.0m SAMPLE NO.: 2H 63

Total lon Current

M/Z 178
M/Z 192
M/Z 206
M/Z 231
M/Z 253

Quantification data
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Saga Petroleum a.s. Report No. 7235/Ic

Figure 11.3

AROMATIC MASS FRAGMENTOGRAMS

DEPTH: 2585.0m SAMPLE NOj 2H 65

Total lon Current

M/zZ 178
M/z 192
M/Z 206
M/z 231
M/Z 253

Quantification data
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92HG65

Mass Ret. Time Scan No. Peak Area Peak Height
142.0782 0 0.00 0.00
0 15 43 707 1 15.78 6. 60
0 16 17 778 2 21.97 8.72
156.0939 0 0.00 0.00
0 19 32 1179 1 206.69 45.34
0 20 O 1238 2 529.54 138.57
0 20 7 1252 3 533.82 136.53
0 20 40 1319 4 309.53 90.78
0 20 46 1332 5 278.07 70. 93
0 21 10 1381 6 218.35 62. 10
170.1095 0 0.00 0.00
0 22 10 1505 2 107.04 33 .94
0 22 17 1520 3 138.49 40. 11
0 22 33 1552 4 111.07 37.36
0 22 41 1570 5 136.20 41.36
0 22 49 1585 6 475.52 143.95
0 22 58 1605 7 527.90 77.13
0 23 11 1631 8 270.15 82.44
0 23 23 1656 9 531.04 117.33
0 23 31 1673 10 2087.70 587.09
0 23 41 1692 11 3256.39 922.53
0 23 52 1716 12 191.75 53 .61
0 24 11 1754 13 3554.11 1069.98
0 24 16 1766 14 2095.04 571.70
0 24 43 1820 15 4567.05 620.79
0 25 14 1885 16 701.72 180.28
0 25 27 1912 17 2681.90 744.49
0 26 1 1981 19 656.42 175.71
0 26 9 1998 20 114.47 36.02
0 26 22 2025 21 117.41 33.70
0 26 31 2043 22 343.52 88.92
0 26 40 2061 23 231.45 64.08
0 26 45 2072 24 223.20 65. 14
0 26 51 2085 25 120.99 30.56
0 26 58 2098 26 97.22 30.59
178.0782 0 0.00 0.00
0 31 11 2621 13 15254.46 3821.21
184.0344 0 0.00 0.00
0 30 23 2522 1 3264.65 813.62
192.0928 0 0.00 0.00
0 32 54 2833 2 292.18 86.56
0 32 59 2844 3 359.56 105.64
0 33 16 2879 4 300.75 86.82
0 34 23 3017 5 6733.91 1867.68
0 34 32 3036 6 7796.02 2044.95
0 35 3 3099 7 14746.89 4025.25
0 35 11 3116 8 12535.07 3183.34
198.0501 0 0.00 0.00
0 33 13 2873 1 5591.33 1469.84
0 33 49 2947 2 2630.71 411.85
0 34 25 3020 3 2554.72 697.72
0 35 44 3184 4 129.60 37.91
206.1088 0 0.00 0.00
0 35 31 3156 4 304.28 88.55
0 36 52 3324 8 583.61 156.15
0 37 18 3377 9 1415.88 378.72
0 37 23 3387 10 1715.59 365.43
0 37 34 3411 11 1910.51 524.97
0 37 42 3427 12 1083.77 288.52
0 38 2 3469 13 13911.33 3294.39
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Saga Petroleum a.s. Report No. 7235/Ic

Figure 11.4

AROMATIC MASS FRAGMENTOGRAMS

DEPTH: 2587.5m SAMPLE NO.: 2H67

Total lon Current

M/z 178
M/Z 192
M/Z 206
M/zZ 231
M/Z 253

Quantification data
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BB5GU 5-0CT-92 Sir VolLtage 70H Sys iR
SanpLe 4 Injection 1  Group 1 Hass 192.0928
Text 92H 67 FIROHRTICS
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92H67

Mass Ret. Time Scan No. Peak Area Peak Height
142.0782 0 0. 00 0. 00
156.0939 0 0.00 0.00
170.1095 0 0.00 0. 00

0 22 44 1575 5 109.15 32 .35
0 22 49 1585 6 108.99 17.76
0 23 6 1621 7 78.09 23 .67
0 23 18 1645 8 186.04 42 .20
0 23 27 1663 9 862.64 233.50
0 23 36 1682 10 1650.04 426.82
0 23 47 1705 11 125.36 23 .88
0 24 5 1743 12 1879.77 535.32
0 24 11 1755 13 1371.46 339.65
0 24 37 1809 14 3261.77 404.74
0 25 9 1875 15 580.56 141.46
0 25 22 1902 16 2258.88 597.03
0 25 41 1941 17 58.70 18.20
0 25 55 1970 18 657.53 165.45
0 26 4 1988 19 123.39 35.95
0 26 17 2015 20 140.91 34.74
0 26 26 2033 21 346.29 91.81
0 26 34 2049 22 258.07 67.06
0 26 40 2061 23 272.85 69.63
0 26 46 2075 24 119.31 36.55
0 26 52 2087 25 106.54 31.59
178.0782 0 0.00 0. 00
0 31 6 2611 5 24506.62 6167.83
184.0344 0 0. 00 0.00
0 30 18 2512 1 5096.65 1279.72
192.0928 0 0. 00 0.00
0 32 54 2833 3 474.07 137.77
0 34 18 3007 5 10816.22 2836.15
0 34 28 3026 6 12725.41 3143.76
0 34 59 3090 8 22555.60 5935.66
0 35 6 3106 9 20247.60 4918.43
198.0501 0 0. 00 0.00
0 33 9 2863 1 8072.05 2039.22
0 33 44 2937 2 3898.97 608.47
0 34 20 3010 3 3562.67 931.91
0 35 39 3173 4 188.50 57.42
206.1088 0 0. 00 0. 00
0 35 25 3145 2 385.90 103.76
0 36 47 3313 6 941.33 241.07
0 37 12 3366 7 4702.87 540.00
0 37 29 3401 8 2994.99 774.80
0 37 37 3416 9 1702.60 419.02
0 37 58 3459 10 20733.59 4622.41
0 38 8 3480 11 10932.72 2214.74
0 38 16 3498 12 9654.15 2377.59
0 38 26 3518 13 2424.52 641.99
0 38 32 3531 14 6549.36 1650.16
253.1956 0 0.00 0.00
0 39 14 3616 57 40.18 7.26
0 39 23 3635 58 24.59 5.16
0 39 28 3646 59 15.47 4.26
0 39 37 3663 60 75.94 16.11
0 39 51 3692 61 14.93 4 .54
0 39 57 3705 62 54.54 8.75
0 40 9 3731 63 52.34 12 .28
0 40 22 3757 64 70.15 9.87
0 40 36 3785 65 26.67 6.53
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Saga Petroleum a.s. Report No. 7235/Ic

Figure 11.5

AROMATIC MASS FRAGMENTQGRAMS

DEPTH: 2591.0m SAMPLE NO.: 2H 69

Total lon Current

M/z 178
M/Z 192
M/z 231
M/Z 253

SPT
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WELL: 34/7-7 SAMPLE: 92H69Arom
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Saga Petroleum a.s. Report No. 7235/Ic

Figure 11.6

AROMATIC MASS FRAGMENTOGRAMS

DEPTH: 2611.0m SAMPLE NOj 2H72

Total lon Current

M/z 178
M/Z 192
M/z 206
M/z 231
M/Z 253

Quantification data
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6656U 5-0CT-92 Sir Voltage 70H Sys: IR0
Satiple 5 Injection 1  Group 1 Hass 178.0782
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665CH 5-0CT-92 Sir:Uoltage 70H Sys: IR0
SanpLe 5 Injection 1  Group 1 Hass 231.1174
Text 92H 72 AROHFITICS
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92H72

Mass Ret. Time Scan No. Peak Area Peak Height
142.0782 0 0. 00 0.00
156.0939 0 0.00 0.00

0 19 27 1170 3 248.33 46.72
0 19 57 1230 4 729.98 179.00
0 20 3 1243 5 829.36 187.56
0 20 35 1310 6 474.16 134.81
0 20 42 1323 7 485.36 114.17
0 21 6 1373 8 417.03 99. 11
170.1095 0 0.00 0.00
0 22 6 1497 2 185.61 53 .71
0 22 13 1512 3 255.47 71.78
0 22 29 1544 4 201.37 63 .00
0 22 38 1562 5 241.73 75. 44
0 22 44 1576 6 932.32 262.81
0 22 54 1596 7 1030.02 151.57
0 23 7 1623 8 497.00 148.76
0 23 19 1647 9 1025.89 224.89
0 23 28 1665 10 3890.48 1076.42
0 23 37 1684 11 6387.40 1748.72
0 23 48 1707 12 423.07 95.95
0 24 6 1745 13 6759.77 1945.10
0 24 13 1758 14 4116.13 1095.51
0 24 38 1811 15 9088.69 1180.90
0 25 10 1877 16 1397.63 341.70
0 25 23 1904 17 5426.80 1492.49
0 25 56 1972 19 1333.56 345.19
0 26 5 1990 20 228.57 65. 84
0 26 18 2016 21 289.25 68 .66
0 26 27 2035 22 650.31 159.64
0 26 35 2052 23 453.58 123.79
0 26 41 2064 24 460.25 121 .68
0 26 47 2077 25 245.39 69.21
0 26 53 2089 26 197.39 60. 58
178.0782 0 0.00 0 .00
0 31 7 2613 6 31996.73 8007.91
184.0344 0 0.00 0.00
0 30 20 2515 1 6811.95 1708.57
192.0928 0 0.00 0.00
0 32 50 2824 2 570.16 163.93
0 32 55 2835 3 726.09 205.81
0 33 12 2870 4 581.75 163.39
0 34 19 30009 5 13870.32 3679.96
0 34 29 3029 6 16029.78 4009.09
0 35 O 3093 8 28674.52 7406.55
0 35 8 3109 9 25073.73 6326.29
198.0501 0 0.00 0.00
0 33 10 2866 1 10410.63 2724.03
0 33 45 2939 2 5102.86 800.26
0 34 21 3013 3 4695.48 1244.43
0 35 40 3176 4 254.63 70.42
206.1088 0 0.00 0.00
0 35 27 3148 2 584.54 146.01
0 36 48 3316 6 1149.46 299.70
0 37 14 3369 7 6161.86 709.97
0 37 31 3404 8 3833.08 981.64
0 37 38 3419 9 2271.27 565.17
0 38 0 3463 10 27063.86 5897.24
0 38 9 3483 11 14092.06 2831.94
0 38 18 3502 12 12711.42 3216.78
0 38 28 3521 13 3202.47 810.63
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Saga Petroleum as. Report No. 7235/Ic

Figure 11.7

AROMATI1C MASS FRAGMENTOGRAMS

DEPTH: 2613.0n SAMPLE NO.:- 2H 74

Toal lon Qurrentt

M/Z 178
M/Z 129
M/Z 231
M/Z 253



WELL : 34/7-7 SAMPLE : 92H 74 Arom



WELL: 34/7-7 SAMPLE: 92H74Arom



WELL: 34/7-7 SAMPLE: 92H74Arom



WELL: 34/7-7 SAMPLE: 92H74Arom



WELL: 34/7-7 SAMPLE: 92H74Arom



Saga Petroleum a.s. Report No. 7235/Ic

Figure 11.8

AROMATIC MASS FRAGMENTOGRAMS

DEPTH: 2641.5m SAMPLE NO.z 2H 77

Total 1Ion Qurentt

M/Z 178
M/Z 12
M/Z 231
M/Z 253

SPT



WELL: 34/7-7 SAMPLE: 92H77Arom



WELL: 34/7-7 SAMPLE: 92H 77 Arom



WELL: 34/7-7 SAMPLE: 92H77Arom

Abundance lon 192.00: 92H77.D
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WELL: 34/7-7 SAMPLE: 92H 77 Arom



WELL : 34/7-7 SAMPLE : 92H 77 Arom
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Saga Petroleum as. Report No. 7235/1c
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Vi Figure 11.9

AROMATIC MASS FRAGMENTOGRAMS

DEPTH: 2643.0m . SAMPLE NO.: 2H 78

Total lon Current
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M/Z 192
M/Z 231
M/Z 253



WELL: 34/7-7 SAMPLE: 92H78Arom



WELL: 34/7-7 SAMPLE : 92H 78 Arom



WELL: 34/7-7 SAMPLE : 92H78Arom



WELL: 34/7-7 SAMPLE: 92H78Arom
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WELL: 34/7-7 SAMPLE: 92H78Arom

Abundance lon 253.00: 92H78.D
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Saga Petroleum as. Report No. 7235/1c

Figure 11.10

AROMATIC MASS FRAGMENTOGRAMS

DEPTH: 2904.Im SAMPLE NOu 2H80
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6656U 5-0CT-B2 SirVoltage 70H Sys=
Saaple 8 Injection 1  Group 1 Hass 192.0928
Text 92H 80 HROMFITICS



Y 1 685Gy 5-0CT-92 Sir Uoltage 7oH Sys:
— FSanpLe 8  Injection 1 Group 1 flass 192.0928
i Text 92n so FIROAFITICS



665611 5-0CT-92 Sir Voltage ?0H Sys=
Sample 8 Injection 1  Group 1 Bass 208.1088
Text 32H 80 HROPIFITICS
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