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SUMMARY:

This appendix contains:

1) Tables and figures of the geochemical data obtained from the core samples o

drilled by IKU in the Finnmark East area and the Nordkapp Basin in 198?
(Chapter II).

The data are organised core by core, each section hav1ng its own table of"

contents. The text accompanying the &ata may be found 1n the maln body of
the report. W ;

2) Data obtained from the artificial maturation of a claystone sample from
core 7230/05-U-02 using hydrous pyrolys1s These data are accompanied by
a descriptive text (Chapter I). ToaaTE e a0 :

3) A description of the experimental methods and 1nterpretat10n leve;s
(Chapter III). :
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A.I ARTIFICIAL MATURATION OF A CLAYSTONE FROM CORE 7230/05-U-02
USING HYDROUS PYROLYSIS

One claystone sample from the organic-rich Unit C (Late Kimmeridgian) of
Core 7230/05-U-02 (33.59 m) was artificially matured using hydrous
pyrolysis in order to examine the source potential of these rocks in
detail. The organic geochemical data of this sample are presented together
with the other data from Core 7230/05-U-02 (section 3.8.6 of the main data
report and section A.II.8 of the Appendix volume) but are also included in

this chapter for convenience of the reader.

The claystone has a total organic carbon content of 22.9 % and a Rock-Eval
hydrogen index of 345 mg HC/g TOC, which characterises the kerogen as type
ITI-III (Table A.I.1). The organic matter is immature as indicated by a mean

vitrinite reflectance of 0.28 %Ro and a Tmax value of 409°C.

Fifteen grams of rock sample were artificially matured in a bomb (52 ml
volume) in the presence of water (15 ml) at a temperature of 340°C for 72
hours. The pressure was equivalent to the water vapour pressure at this
temperature. On completion of the experiment, the expelled hydrocarbon gas
and fluid were collected and analysed. The pyrolysed residue gave a mean
vitrinite reflectance of 1.34 %Ro which indicates that the sample, in
conventional terms, has reached late or post-oil window maturity (Table
A.T.11 and Figure A.I.9).

The sample yielded 440 ml of gas on hydrous pyrolysis (Table A.I.2). The
gas contains 26 vol% hydrocarbons and 74 vol% carbon dioxide, the latter
probably containing a significant inorganic contribution (carbonate). The
hydrocarbon fraction of the gas consists mainly of methane (52 %), ethane
27 %), propane (14 %) and butane + butene (5 %), while all higher
hydrocarbons occur in trace concentrations of less than 0.5 %. The gas has

a wetness of 47 %.

An aliquot of the expelled pyrolysate fluid which floated on the water
surface was collected directly for gas chromatographic analysis of
C;-C;5-hydrocarbons. The rest of the fluid was recovered by rinsing the

residual rock and the bomb interior with an organic solvent.



LHU- v

In total, 316 mg of pyrolysate fluid (C,., ) were expelled from the rock

15+
sample. This corresponds to 2.1 %of the rock weight, or to 92.1 mg/g TOC
respectively. The C,. -fraction of this pyrolysate contains ca. 50 %
hydrocarbons, of which the saturates account for ca. 40 % and the aromatics
for ca. 60 %, respectively (Tables A.I.4-A.I.7). This is in an obvious
contrast with the extract of the unpyrolysed rock, which contained only 7 %

hydrocarbons.

The gas chromatogram of the whole o0il (Fig. A.I.1) shows a unimodal,
thermally mature distribution of n-alkanes with a maximum at nC,, but also
relatively high concentrations of aromatic and naphthenic compounds, among

which methylcyclopentane, toluene and the xylenes are most prominent.

" As described in the main report (Chapter 3.8.6), the gas chromatogram of
the saturated hydrocarbon fraction extracted from the original rock is
dominated by the peaks of phytane and pristane and shows a slightly bimodal
n-alkane distribution with a strong odd-over-even predominance in the
C,,-C;; range (CPI=1.8). Phytane is more abundant than phytane, and acyclic
isoprenoids with carbon numbers between 14 and 18 occur in appreciable

concentrations as well.

The respective gas chromatogram of the expelled pyrolysate fluid shows a
unimodal n-alkane distribution with a maximum at C,, and a much reduced,
but still recogniseable predominance of uneven-numbered over even-numbered
n-alkanes in the heavy molecular region (CPI=1.2). The acyclic isoprenoids
are still represented in appreciable concentrations, but pristane and
phytane are no longer as prominent as in the rock extract and pristane

predominates now over phytane.

The differences in the n-alkane and the acyclic isoprenoid distributions
between rock extract and hydrous pyrolysate are visualised in the Figures
A.I.4 and A.I.5.

An analogous evolution towards a light-end biased distribution is also
indicated for the aromatic hydrocarbon fractions. The gas chromatogram of
the extract fraction shows a large ’'hump’ and one very prominent peak in
the aromatic sterane region, and moderate concentrations of
alkylnaphthalenes. The corresponding chromatogram of the expelled

pyrolysate is characterised by strong peaks of alkylnaphthalenes and less
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prominent alkylphenanthrenes. The maximum of the ’hump’ is somewhat shifted

tovards the lower molecular region (Fig. A.I.3).

The composition of the steranes (m/z 217) in the expelled pyrolysate fluid
differs from that of the unpyrolysed sediment extract by a strong increase
of a 5«(H) sterane which elutes early in the chromatogram (peak u), and by
a predominance of rearranged over regular steranes (peaks a-i and j-t
respectively). The proportion of 20S-diastereomers in the total C,, regular
steranes in the expelled pyrolysate is twice as high as in the rock extract
(32 vs. 15 %), but has not yet reached the equilibrium value of ca. 50 %

which is usually observed in mature sediment extracts.

The terpanes (m/z 191) from the expelled pyrolysate contain relatively
' higher concentrations of tri- and tetracyclics (peaks P-S) but also of C,,
and C,. extended hopanes (peaks L, M) than the terpanes in the rock
extract. The ratio 225/22R of the extended hopanes (G/H, J1/J2) is slightly
increased relative to the rock extract, but still far from the equilibrium
value of 60% 22S-steranes. The hopane/moretane ratio behaves opposite to
the expected trend and is lower for the expelled pyrolysate than for the
extract. An additional compound appears in the expelled pyrolysate, eluting
between hopane (peak E) and moretane (peak F), while the peaks of
bisnorhopane (Z) and 18«(H) trisnorneohopane (A) have disappeared.

The composition of the triaromatic steranes is characterised by a rapidly
decreasing concentration from the C,, peak (M) towards higher carbon
numbers, which indicates that side-chain cracking has almost reached
completion (89 %). Side-chain cracking of the monoaromatics also is at a

fairly advanced stage (45 X%).

In conclusion, the artificial maturation of this claystone sample yielded a
significant concentration of o0il which has a generally mature composition,
but shows biomarker ratios which indicate that not all the maturity-

specific reactions are completed yet.
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Table A.I.1
Core 7230/05-U-02

DATA FROM ROCK EVAL PYROLYSIS

I HYDR. OXYGEN PETROLEUM PROD. TEMP.I
I IKU DEPTH H S1 S2 S3 TOC INDEX INDEX POTENTIAL INDEX MAX I
I No. : S1 I
I T e I
I m : ( mg/g ROCK Yy (%) ( mg/g TOC ) S1+S2 S1+82 (C) I
I========== _______ === ___—I
I H I
ID 12 33.59 : 4.17 78.86 2.25 22.88 345 10 83.03 0.05 409 1
I : I

DATE : 3 - 2 - 88.
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Table A.I.2:
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Yield and composition of hydrous pyrolysis gas

Sample: D-0012 --> C-7261

vol % of vol %
of total of HC
registered
compounds
(air-free)
Carbon dioxide 73.6416 -
Cl 13.6977 51.9673
Cc2 7.0870 26.8872
Cc3 3.7814 14.3460
iC4 L4922 1.8673
Ch= .6720 2.5496
nCé4 .1205 .4572
unknown, RI=423%) .0905 .3433
unknown, RI=432 .0374 .1418
unknown, RI=457 .0026 .0099
unknown, RI=470 .0089 .0340
iC5 .1228 . 4660
C5= .0071 .0268
C5= .0027 .0104
nC5 .1087 .4123
unknown, RI=506 .0188 .0712
unknown, RI=513 .0088 .0334
neo-C6 .0176 .0668
unknown, RI=542 .0016 .0060
unknown, RI=549 .0039 .0148
CyC5 .0146 .0553
2MeC5 .0205 .0778
3MeC5 .0066 .0252
nCé6 .0153 .0580
unknown, RI=609 .0019 .0071
MeCyC6 .0123 .0465
-Benzene .0030 .0115
nC?7 .0019 .0071
*) RI = Retention index
Bulk composition: hydrocarbons 26.4 volX%
non-hydrocarbons 73.6 volX
vetness 47.0 volX%
Total gas recovered: 440 ml
Yield hydrocarbon gas: 7.75 ml/g rock
33.86 ml/g TOC
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Table A.I.3:
AMOUNT OF ASPHALTENES AND POLARS IN EXPELLED PYROLYSATE

7230/05-U-02

Asphaltenes : Polars
IKU-No. DEPTH : :

(m) (mg) : (mg)

C 7261 33.39 : 3.7

o oo oo
|
o
.

w

! HHHI-l-iHHHII
|
|
|
|
|
]
i
|
o P
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Project no.: 21.3427.23
Well ident.: 7230/05-U-02
DATE : 3 - 3 - 88.
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Table A.I.4

WEIGHT OF EOM / EXPELLED PYROLYSATE AND CHROMATOGRAPHIC FRACTIONS

Rock  EOM /Exp.

I :

I IKU-No DEPTH : Extr. pyrol. Sat. Aro.- HC Non HC TOC

I :

% (m) : (g) (mg) (mg) (mg) (mg) (mg) (%)

I :

I D 12 33.59 : 4.7 85.6 1.2 5.0 6.2 79.4  22.88
I  orig. rock extract :

I . :

I C 7261 33.59 ¢ 12.1 48.4 9.2 i5.8 25.0 23.4 22.88
I expelled pyr. fluid:

I :

L M o B B B B B B B B |

The weights given for sample C 7261 relate to the aliquot separated by MPLC

Table A.I.5

CONCENTRATION OF EOM / EXPELLED PYROLYSATE AND CHROMATOGRAPHIC FRACTIONS

(Weight ppm of rock)

I . : EOM

I IKU-No DEPTH : Exp. pyrol. Sat. Aro. HC Non HC
I (m) H

I==-———== = = =m==ma= —
I :

I D 12 33.59 : 18252 256 1066 1322 16930
I  orig. rock extract :

I :

I € 7261 33.59 : 21067 4000 6867 10867 10200
I expelled pyr. fluid :

I :

I
I

I

L W B e B B |

The concentrations of expelled pyrolysate relate to the whole expelled
pyrolysate fluid (C15+ fraction of free o0il plus the portion collected
by rinsing the autoclave with solvent).
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Project no.: 21.3427.23
Well ident.: 7230/05-U-02
DATE : 3 - 3 - 88.

Table A.I.6

CONCENTRATION OF EOM / EXPELLED PYROLYSATE AND CHROMATOGRAPHIC FRACTIONS

expelled pyr. fluid

(mg/g TOC)

I : EOM I

I IKU-No DEPTH : Exp.pyr. Sat. Aro. HC Non HC I

I (m) : I

I======== —————————————————— _——== ——I

I : I

I D 12 33.59 : 79.8 1.1 4.7 5.8 74.0 I

I. orig. rock extract : I

I : I

I C 7261 33.59 92.1 17.5 30.0 47.5 44,6 T

I expelled pyr. fluid : I

I : I

The concentrations of expelled pyrolysate relate to the whole expelled
pyrolysate fluid (C15+ fraction of free oil plus the portion collected
by rinsing the autoclave with solvent).
Table A.I.7
COMPOSITION OF MATERIAL EXTRACTED / EXPELLED FROM THE ROCK

E-———-———--—--——_—T-—-———:___Q;E Aro HC SAT Non HC HC I
I IKU-No DEPTH : —_— —_—— m———— —_— - I
I : EOM* EQM* EOM* Aro EOM*  Non HC I
I (m) : % % % x 100 % x 100 I
I== ______ = === I
I : I
I D 12 33.59 1.4 5.8 7.2 24.0 92.8 7.8 1
I orig. rock extract : I
I : I
I C 7261 33.59 : 19.0 32.6 51.7 58.2 48.3 106.8 I
I I
I

* EOM = EOM or Expelled pyrolysate
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Table A.I.8

TABULATION OF DATA FROM THE GASCHROMATOGRAMS

i DEPTH : PRISTANE PRISTANE PHYTANE A n-Cl7

I IKU No. P m——————— A= e B = - CPI CPIL
I (m) : PHYTANE n-C1l7 n-C18 B n-C27 1 2
I====== ____________ e e e e e e e e e e e e e s e =
I :

I D 12 33.59 : 0.7 3.6 5.8 0.6 0.7 1.7 1.8
I orig. rock extr.:

I :

I C 7261 33.59 : 1.8 1.2 0.7 1.6 1.7 1.2 1.2
I expelled :

I pyrolysate fluid :

I . :

HHEHMHMHEHAHMHEEHEHEEAEL

DATE ¢ 11 - 3 - 88.
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Table A.I.9a:

Molecular ratios from sterane and terpane mass chromatograms.

Maturity ratios.

Core 7230/05-U-02, 33.59 m,
Rock extract and expelled hydrous pyrolysate fluid

IKU no. Depth of/af+Bat)  %2282%) %gg>’ %2084)
(m)

D-0012 33.59 0.76 34.5 69.7 15.1

D-0012 exp. pyr. 0.69 38.9 74.5 32.0

1Y E/(E+F) in m/z 191. '
2)  Average % distribution between first and second eluting isomers of
extended hopanes.

3) 2(r+s)/(q+t+2(r+s)) in m/z 217.

4 q/(q+t) in m/z 217.

R/AM7/anl/7
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Table A.I.9b
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Molecular ratios from terpane and sterane mass chromatograms.

Maturity and source characteristic ratios.

Core 7230/05-U-02, 33.59 m,
Rock extract and expelled hydrous pyrolysate fluid

IKU no. Depth (m) Q/EY) Tm/Ts?) X/E3) Z/E%) a/a+j>’

D-0012 33.59

D-0012 exp. pyr.

1)
2)
3)
4)

5)

Relative abundance
B/A in m/z 191.

Relative abundance
Relative abundance

Relative abundance

R/AM7/ani/8

0.07 7.44 0.07 0.56
0.23 0.92
of tricyclic terpanes (Q/E in m/z 191).

of unknown (X/E in m/z 191).

of bisnorhopane (Z/E in m/z 191).
of C,, rearranged steranes (a/(a+j) in m/z 217).
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Table A.I.10:
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Core 7230/05-U-01, 33.59 m
Expelled hydrous pyrolysate fluid

Molecular ratios from aromatic sterane mass chromatograms.

IKU no.

C 7261

1)
2)
3)
4)

5)

D?s;h %Cy0 1 %Cy0o 2) %C,y 1) %Ca7¢ri " %Craeri
C20+Cy2y C0+Cas C21+Cy, C29¢r1*Casmono C28eri*Ca9mono

exp. 88.7 96.6 45.0 24 13
pyr.

M/(M+P) in m/z 231 (triaromatic side chain cracking)

M/(M+S) in m/z 231 (triaromatic side chain cracking)

a/(a+h) in m/z 253 (monoaromatic side chain cracking)

P/(P+h) in m/z 231 and m/z 253

S/[S+m+k*S/(S+R)] in m/z 231 and m/z 253

The aromatisation ratios (4 and 5) are only approximate as the data were

aquired by selective ion monitoring and based on an external calibration of

the relative responses of m/z 231 and m/z 253.

5)
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Table A.I.11
Core number: 7230/05-U-02

Reference number:21.3427.23
(1/1)

VITRINITE REFLECTANCE DATA
(Hydrous Pyrolysis Samples)

I IKU NO I LOCATION I DEPTH I VITRINITE I REL I STANDARD I FLUORE- I

I I I (M) I REFLECTANCE I RAT I DEVIATION I SCENCE I
I I I I I I I I
ID-012 I ——omeoe I 33.59 I 0.28 (30) I F I 0.08 I 23 I
I I I I I I I I
IC-7261 I ——coeee I 33.59I 1.34(17) I F I 0.06 I — I
I (Hy-Py) I I I 1.62 (11) I R I 0.05 I I
1 I I I 1.90(2) I R I 0.07 I I
I I I I I I I I

REL RAT (Reliability Rating): G
S

Good; F = Fairj; P = Poor
Stained:; R = Reworked.
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Figure A.I.1:

Whole 0il gas chromatogram of expelled oil
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Figure A.I.2:

Saturated hydrocarbon gas chromatogram
of expelled pyrolysate fluid

I = acyclic isoprenoids
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Figure A.I.3:

Aromatic hydrocarbon gas chromatogram of expelled pyrolysate fluid

N - Naphthalene

MN -~ Methylnaphthalenes
DMN -~ Dimethylnaphthalenes
TMN - C,-naphthalenes

P - Phenanthrene

PN - Methylphenanthrenes

DMP - Dimethylphenanthrenes
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Variation in distribution of n-alkane peaks
before and after hydrous pyrolysis

Samples D-0012 (before) and C-7261 (after)
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Figure A.I.4:

Variation in distribution of isoprenoid peaks
before and after hydrous pyrolysis

Samples D-0012 (before) and C-7261 (after)
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Figure A.I.5:
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Figure A.I.6:

Mass fragmentograms of m/z 191, 205, 163, 177 (terpanes)

T O T MmO X ONm PP 4 n o O U

2R & o

for rock extract and expelled pyrolysate fluid

tricyclic terpane

tricyclic terpane

tricyclic terpane (17R,17S)
tetracyclic terpane

tricyclic terpane (17R,17S)

Ts’ 18a(H) ~-trisnornechopane

Tm’ 17a(H)-trisnorhopane
bisnorhopane

17a(H)-norhopane

unknown triterpane
17B(H)-norm6retane
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178(H)-moretane

17a(H) -homohopane (225)
17a(H)-homohopane (22R)

+ unknown triterpane (gammacerane?)
178(H)~-homomoretane
17a(H)-bishomohopane (225,22R)
17a(H)-trishomohopane (225,22R)
17a(H)-tetrakishomohopane (225,22R)
17a(H)-pentakishomohopane (22S,22R)

(1V,R=C,Hg)
(IV,R=CcH, ;)
(IV,R=CH, )
(V)
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(I,R=H)
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(1,R=C,Hg)

(II,R=C2H5)

: (I,R=C3H7)

(II,R=C3H7)

(I,R=C4H9)

(I,R=C4H9)
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D125AT  16-FEB-88

- 27 -

Sir:Voltage 7878H

Sys: TRISTER

Sample | Injection 1  Group | HMass 191.1808
Text:21.3427.23
180, E Nora: 3789
m/z 191
D-12
7230/05-U-02
88 . 33.59m
B
6@ |
48 |
]
p ALl 4.
S
' R ‘U’U
8 : — : , —— , .
26:56 39:48  34:39 3328  42:19  46:9@  49:50  53:48  57:30

188,

8a

b8

48

28

DI2SAT  16-FEB-B88

Sample 1  Injection 1

Text:21.3427.23

Sir:Voltage 7878H
Group 1  Mass 205.1008

Sys: TRISTER

Hora: 664
m/z 205

wh,

26:50

30:48

34:39

38:28

42:19

4689 43:58 5348 57:38.
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DI2SATUP  3-MAR-B8 Sir:Yoltage 7@78H  Sys: TRISTER
Sample 1 Injection I  Group 1 Mass [31.1008
Text:21.3427.23

168_ C Nora: 244
m/z 191
E C-7261
7230/05-U-02
38 . B 33.59m
Expelled Pyrolysate
68 |
ol F
48 P S H
Q j G
|
2. w
R J
; (N
26:50  38:48  34:33  38:28  42:18  46:88  49:58  53:48  57:38
DI2SATUP  3-MAR-88 Sir:Yoltage 7870H Sys: TRISTER
Sample 1 Injection |  Group ! Hass 285.1808
Text:21,3427.23
188. Nora: 35
m/z 205
a8
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43 | M ;L’

2650 38:48  34:38 3928 4210 4588 435 S348 539
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188,

8a

60

48 .
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DIZSAT  16-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection 1  Group 1 Mass 163.1868
Text:21,3427.23

Nora: 2eoe
m/z 163
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33.59m

v

188.

80 .

6a.

48 |
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Sample I Injection 1  Group I Mass 177.1000
Text:21,3427.23
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m/z 177 '

2658 3840 3438 3820 4218 4500 4958 5348 538
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D12SATUP  3-MAR-88 Sir:Voltage 7878  Sys: TRISTER
Sample 1 Injection I  OGroup | Mass 163.1889
Text:21.3427.23

188_ Nora: 174
m/z 163
C-7261
7230/05-U-02

8] | 33.59m
Expelled Pyrolysate

bd .

48 \ﬁJ

cd |

)

26:50  39:48  34:38 3828 42:10  46:98 4958 5348 57-39
DI2SATUP  3-HAR-88  Sir:Voltage 7878  Sys: TRISTER

Sample | Injection I  Group | Mass 177.1988
Text:21.3427.23

198, Nora: 133
m/z 177

b8 |

%HMMMWUM |

28 i

26:50 3048 3438 39:28 4218 4698 4958 5348 57.38
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Figure A.I.7:

Mass fragmentograms of m/z 217, 218, 231, 259 (steranes)
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D12SAT 16-FEB-B8  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection 1  Group | Mass 217.18688 »
Text:21.3427.23

188. h Nora: 1589
‘ m/z 217
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S
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DI2SATUP  3-MAR-B8 Sir:Voltage 7678H  Sys: TRISTER
Sample 1 Injection |  Group ! HMass 217.1008
Text:21,3427.23

igg, v Hora: 171
m/z 217
@E@tﬁ&%"ﬁ%%"c. 191.5500° D+ 205.1008 £ 217.1600 C-7261 :
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B125AT  16-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection I  Group | Mass 231.1868
Text:21.3427.23

190 Nora: 374
: m/z 231
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D12SATUP  3-MAR-88 Str:Voltage 7878  Sys: TRISTER
Sample I Injection 1  Group ! Mass 231.1888
Text:21,3427.23
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Figure A.I.8:

Mass fragmentograms of m/z 231, 239, 253 (aromatic steranes)
for expelled pyrolysate fluid
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i D12AROUP  3-MAR-88 Str:Voltage 78781  Sys: ARGHID
Sample | Injection 1  Group 1 Mass 231.1009

Text:

128 Nora: . 8621
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Figure A.I.9: Vitrinite reflectance histograms.

Key: A = Grey-black-brown claystone.
Upper case letters indicate values included
in the
main population. Lower case letters

represent values in other population.

PP = Statistical data population
Y = Main population, not neccessarily
representative of sample maturity.
N = Other populations.
LOV+HIGH = Population limits.
VAL. = Number of measurements in that population.

Lithology cross-reference table

= Clst. gy

= Clst. dk gy
= Clst. dk gy
= Clst. gn

= Clst. bn

= Clst. rd

= Clst. carb.
Shale

= Sandstone

= Limestone

= Coal

= Lignite

= Carbargillite
= Siltstone

= Bit

= X
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IKU# D-01% 33.6M 7230/5-U-%
!
14—
|
12-1
|
10-1 ..
| A original sample
a-1 A A
| A A
a-1 AAA
! AAA
41 ABA
[ ABA
2-1 AAAAAA
| AAAAAAA
[ S b + ' + B +

0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.7 2.00 Z.25 .50
PP LOW HIGH LIT #VAL MEAM STDY
Y 0.18 0.48 ALL 30 0.8 0.08
OVERALL 30 0.2z8 0.08

ORDERED VALUES FOLLOW:

0.184 0.19A 0.20A 0.20A4 0.20A 0.714 0.71A D.22A 0.24A 0.254A
0.25A 0.26A 0.26A 0.27A 0,284 N.304 0,304 0.3204 0.314 0.31A 0.324
0.32A 0.33A 0.34A 0.35A 0.35A 0.464A 0.44A 0,474

IKU# C-7261 33.6M 7230/5-U~Z
|

14~1
!
12-1 residue after
10J hydrous pyrolysis
| '
8-1 A
| A
o-1 A
! A
4-| A a
i AA a a
2-1 AAMAA  aaa
| AAAAA Raaaa a a
0-—+ + + ' + + + + + + +

0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 Z.00 2.25 Z.50
PP LOW HIGH LIT #VAL MEAN STDV
Y 1.22 1.42 ALL 17 1.34 0.06
N 1.54 1.72 ALL 11 1.62 0.05
N 1.85 1.96 ALL 2 1.90 0.07
OVERALL 30 1.48 0.18

ORDERED VALUES FOLLOW:

A 1.36A 1.36A 1.37A

1.220 1.24A 1,278 1.27A 1.30A 1.344 1.35A 1.36
25a 1.56a 1.5%9a 1.60a
5a

1.37A 1.394 1.39A 1.40A 1.404 1.414 1.54a 1.5
1.681a 1.65a 1.65a 1.6ba 1.67a 1.71a 1.85a 1.9
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Project no.:
DATE : 2 - 12 - 87

CONCENTRATION (ul Gas / kg dry Rock) OF Cl1l - C5+

21.3427.23

Table A.II.1.1la

CORE 7030/03-U-01

- 42 _

HYDROCARBONS IN HEADSPACE GAS

I SUM WET- iC4
I IKU DEPTH Cl C2 C3 ic4 nC4 C5+ Cl-C4 C2-C4 NESS -———-
I no. m (%) nC4
I====____=________==______-_-____===

I D 1552 26.81 5 5 0.00 **kkkx
% D 1557 29.67 14 14 0.00 *xkkkx
% D 1562 30.91 21 1 22 1 3.07 *kkxkx
% D 1567 33.60 29 1 30 1 3.99 *kkkkk
% D 1574 37.72 7 7 0.00 ***kxk
% D 1593 43.81 39 1 40 1 2,15 *kxkkk
% D 1599 46.08 9 0 9 0 4.89 *xkikxk
i D 1605 48.72 17 0 17 0 2.16 *¥xkkkx
% D 1613 52.06 14 1 14 1 3.77 wkkkx
% D 1620 56.10 6 6 0.00 *sk¥kkk
% D 1634 59.25 16 16 0.00 *k*kik
i D 1636 61.29 19 19 O;OO *kkedkekk
% D 1637 66.14 7 7 0.00 *xkkk*
% D 1646 66.43 9 0 9 0 3.82 *xkkkk
i D 1647 69.52 32 2 0 34 2 5.44 xkxkkk
% D 1657 74.42 3 3 0;00 Fkdedkk
% D 1659 77.14 3 3 0.00 *kk¥k%
% D 1663 79.05 6 6 0.00 *kikk*k
% D 1668 84.11 4 1 5 1 11.88 *kkkikk
% D 1671 86.47 58 5 1 64 6 9.22 kkdkk
% D 1675 88.13 9 1 10 1 9.38 *kkkkk
% D 1682 92.06 5 1 6 1 11.22 *kkkkk
% D 1688 95.06 25 1 0 27 1 4,75 *kkkkk
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Project no.: 21.3427.23

DATE : 2 - 12 - 87.

Table A.II.l1.la (continued)

CORE 7030/03-U-01

CONCENTRATION (ul Gas / kg dry Rock) OF Cl1 - C5+

HYDROCARBONS 1IN HEADSPACE GAS

I SUM SUM  WET- iC4
I IKU DEPTH c1 c2 nCé4 C5+ Cl-C4 C2-C4 NESS ——-—-
I no. m (%) nCé
Te==========cc======z==== === S

I

I D 1693 98.79 4 4 0.00 *k%kkxk
% D 1698 101.77 20 20 0.00 **kikk
% D 1707 102.63 8 8 0.00 **xkkk
I D 1720 110.81 7 7 0.00 sk
% D 1725 113.97 21 0 21 0 1.74 *dkdkkx
% D 1731 116.63 40 1 41 1 2.03 *kskkkx
% D 1732 118.20 34 1 35 2 4,71 Hkkkkk
% D 1736 123.24 8 8 0.00 *¥*kkkk
% D 1744 124.98 3 3 0.00 *%kkkkk
% D 1748 128.41 19 19 0.00 *kkkkk
% D 1753 131.35 26 1 27 2 6.70 *kkkkk
% D 1761 133.09 5 5 0.00 ***kkk
% D 1771 137.00 5 5 0.00 *kxkkk
% D 1777 140.83 19 1 19 1 3.10 **kikx
% D 1780 143.81 11 0 11 0 3.72 skkkkk
% D 1783 147.26 16 16 0.00 *¥*xkxk
% D 1788 148.97 7 7 0.00 *k¥*kkxk
% D 1790 150.84 7 7 0.00 Hkkskkk
% D 1793 154.26 28 1 29 1 2.50 **kkkkx
% D 1802 157.24 6 13 19 13 70.23 *kkkkk
% D 1810 158.48 17 0 17 0 2.80 #xkkxk
% D 1820 160.34 7 1 8 1 8.24 *kkkkk
i D 1826 162.64 27 1 28 1 2.69 *kkkkk
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Project no.: 21.3427.23 - 44 -
DATE : 2 - 12 - 87.
Table A.II.1.la (continued)
CORE 7030/03-U-01

CONCENTRATION (ul Gas / kg dry Rock) OF Cl - C5+ HYDROCARBONS 1IN HEADSPACE GAS

I SUM SUM WET- ic4 I
I IKU DEPTH Cl c2 Cc3 ic4 nC4 C5+ Cl1-C4 C2-C4 NESS -—-———- I
I no. m (%) nC4 I
I=================== B L T T T T T T T T I
1 I
I D 1830 166.48 10 2 12 2 17.02 *¥kkikx T
I I
I D 1845 172.30 15 0 15 0 2.14 *kk¥kx I
I I

I
Il
1]
il
]
[l
]
]
1]
1]
1]
1
1]
1]
]
]
1
]
|
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Table A.II.1.1b

CORE 7030/03-U-01

CONCENTRATION (ul Gas / kg dry Rock) OF Cl - C5+ HYDROCARBONS 1IN OCCLUDED GAS
T o i ) SUM  SUM WET- iC4 I
I IKU DEPTH Cl1 €2  C3  iC4 nCh  C5+ Cl-Ch C2-Ch NESS —-om- I
I no. m (%) nC4 I
_— I
I I
ID 1552 26.81 219 21 12 4 256 36 14.25 0.00 I
ID1s57 20.67 317 31 9 6 362 4512.49  0.00 I
ID1562 30.91 336 27 19 8 28 390  5413.87 0.001
D167 33.60 330 32 23 10 43 395  6516.44 0.00 I
ISt 37.72 284 32 27 4 s1 357 7320.52 0.00 I
TD1593 43.81 343 39 22 10 39 416 7117.18 0.00 I
ID1599 46.08 190 16 6 M1 22 10.25 wkkkrs T
ID1605 48.72 287 21 13 10 25 333 45 13.62 wkkkax I
ID1613 52.06 442 37 22 18 O 47 528 8616.34 2.04 I
ID 1620 56.10 346 30 24 21 S1 420 75 17.82 wkweek T
D163 59.25 567 42 31 26 55 665 98 14.70 wkmkek I
TD 1636 61.29 87 43 41 18 90 488 101 20.75 0.00 I
ID1637 66.14 42 36 31 27 64 435 93 21.38 weweer I
T D 1646 66.43 346 32 26 23 60 425 Bl 10.02 wwkres I
IDb 1647 69.52 769 88 32 45 27 136 961 192 19.99 1.67 I
I D 1657 74.42 415 36 28 24 63 503 B8 17.44 wwkkes I
D165 77.14 250 26 20 O 29 305  5517.97 0.00 T
TD 1663 79.05 506 49 20 28 14 76 617 110 17.88 2.05 I
ID1668 84.11 236 37 46 21 106 340 104 30.64 0.0 I
ID1671 86.47 165 18 11 4 26 199 3417.12 0.00 T
Ib1675 88.13 519 52 39 32 15 89 65 137 20.83 2.19 I
Ib1682 92.06 235 25 10 5 6 25 286 47 16.37 0.88 T
% D 1688 95.06 871 101 30 9 17 53 1028 157 15.26  0.53 %
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Table A.II.1.1b (continued)

CORE 7030/03-U-01

CONCENTRATION (ul Gas / kg dry Rock) OF Cl - C5+ HYDROCARBONS IN OCCLUDED GAS

I SUM SUM WET- iC4 I
I IKU DEPTH Cl c2 Cc3 iC4 nCé4 C5+ Cl-C4 C2-C4 NESS -—-——- I
I no. m %) nC4 I
T========z======== === m===== ==I
I I
I D 1693 98.79 194 12 7 20 213 19 8.90 *kxkx* T
% D 1698 101.77 493 19 2 3 517 24 4.55 0.00 %
% D 1707 102.63 341 16 4 7 17 369 28  7.49 *kkkkk %
% D 1720 110.81 145 9 1 4 159 14 8.70 *¥xkkk %
% D 1725 113.97 304 20 15 7 346 42 12.21 0.00 %
% D 1731 116.63 414 24 19 9 32 465 52 11.09 0.00 %
% D 1732 118.20 181 11 9 8 209 28 13.52 *kkkkk %
% D 1736 123.24 200 18 14 6 238 38 16.02 0.00 %
% D 1744 124.98 233 20 16 7 25 276 44 15.79 *xkkkk %
% D 1748 128.41 306 25 17 14 22 362 56 15.47 **kkkk %
% D 1753 131.35 579 50 10 32 639 60 9.36 *kkkkk %
% D 1761 133.09 221 19 12 3 255 34 13.32  0.00 %
% D 1771 137.03 292 28 16 12 8 40 356 64 17.89 1.58 %
% D 1777 140.83 314 30 8 11 7 25 370 56 15.17 1.62 %
% D 1780 143.81 167 14 10 4 17 195 28 14.29 0.00 %
% D 1783 147.26 258 19 4 1 28 282 24 8.55 0.00 %
% D 1788 148.97 229 33 22 7 55 291 62 21.32 0.00 %
% D 1790 150.84 226 18 1 1 246 20 8.10 0.00 %
% D 1793 154.26 247 17 1 7 34 272 25 9.24 xkkkkk %
% D 1802 157.24 165 18 10 28 193 28 14.47 *kkkkk %
% D 1810 158.48 272 29 12 4 12 51 328 57 17.33 0.29 %
i D 1820 160.34 185 24 15 2 36 225 41 18.12 0.00 %
% D 1826 162.64 271 24 13 5 33 313 42 13.43 0.00 %
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Project no.: 21.3427.23
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Table A.IX.1.1b (continued)

CORE 7030/03-U-01

CONCENTRATION (ul Gas / kg dry Rock) OF Cl - C5+ HYDROCARBONS IN OCCLUDED GAS

I SUM SUM VWET- ic4 I
I IKU DEPTH cl c2 C3  iC4 nC4  C5+ Cl-C4 C2-C4 NESS ————m I
I no. m (%) nC4 1
I=======_.._._=____==— = ___I
I I
I D 1830 166.48 276 36 20 8 20 340 64 18.75 0.00 I
I I
I D 1845 172.30 327 27 16 5 36 376 48 12.85 0.00 I
I I
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Table A.II.1.1c

CORE 7030/03-U-01

CONCENTRATION (ul Gas / kg dry Rock) OF Cl1 - C5+ HYDROCARBONS SUMMATION
;===========_———=—_—~———_—___————= ———————— SUM SUM  WET- iC4-—£
I IKU DEPTH Ccl c2 Cc3 ic4 nCé C5+ Cl-C4 C2-C4 NESS ——-—- I
I no. m %) nC4 I
Iz================= ========= === ==1
I I
I D 1552 26.81 224 21 12 4 260 36 14.00 0.00 I
i D 1557 29.67 331 31 9 6 376 45 12.02 0.00 %
% D 1562 30.91 358 28 19 8 28 413 55 13.29 0.00 %
% D i567 33.60 359 33 23 10 43 425 66 15.56 0.00 %
% D 1574 37.72 292 32 27 14 51 365 73 20.10 0.00 %
% D 1593 43.81 382 40 22 10 39 454 72 15.86 0.00 %
% D 1599 46.08 198 16 6 221 22 10.02 *¥*kkx %
% D 1605 48.72 304 22 13 10 25 350 46 13.05 *kkkxk %
% D 1613 52.06 456 37 22 18 9 47 543 87 16.01 2.04 %
% D 1620 56.10 351 30 24 21 51 426 75 17.58 *kkkxk %
% D 1634 59.25 584 42 31 26 55 681 98 14.36 **kxkx §
% D 1636 61.29 405 43 41 18 90 507 101 19.98 0.00 %
% D 1637 66.14 349 36 31 27 64 442 93 21.06 ***kk* %
% D 1646 66.43 353 32 26 23 60 434 81 18.70 **kkk* %
% D 1647 69.52 .801 89 32 45 27 136 995 194 19.50 1.67 %
% D 1657 74.42 419 36 28 24 63 506 88 17.33 *kdkkkk %
% D 1659 77.14 253 26 20 9 29 308 55 17.82 0.00 %
% D 1663 79.05 513 49 20 28 14 76 623 110 17.70  2.05 %
i D 1668 84.11 240 38 46 21 106 345 105 30.39 0.00 %
% D 1671 86.47 223 24 12 4 26 263 40 15.19 0.00 %
% D 1675 88.13 528 53 39 32 15 89 666 | 138 20.65 2.19 %
% D 1682 92.06 244 26 10 5 6 25 291 47 16.27 0.88 %
% D 1688 95.06 897 102 30 9 17 53 1055 158 15.00 0.53 i
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1810 158

CONCENTRATION (ul Gas / kg dry Rock) OF Cl1 - C5+ HYDROCARBONS SUMMATION
T ) T SU;--- SuM WE;:_ ic4 I
c1 c2 C3 ics nCé C5+ Cl-C4 C2-C4 NESS --———1I
%) nC4 I
I
I
198 12 7 20 217 19 8.73 *kkkkk T
513 19 2 3 537 24 4.38 0.00 %
349 16 4 7 17 377 28  7.33 xkkkkk i
152 9 1 4 166 14 8.32 *kkkkk %
325 20 15 7 368 43 11.61 0.00 %
453 25 19 9 32 506 52 10.36 0.00 %
214 13 9 8 244 30 12.25 *kkkk* %
208 18 14 6 246 38 15.51 0.00 %
235 20 16 7 25 279 4h 15.65 *xkkkx %
325 25 17 14 22 381 56 14.71 **¥kkk% %
605 51 11 32 667 62 9.25 *kkkkk %
227 19 12 3 261 34 13.05 0.00 %
298 28 16 12 8 40 361 64 17.62 1.58 %
332 31 8 11 7 25 389 57 14.57 1.62 %
- 178 15 10 4 17 206 28 13.72 0.00 %
274 19 4 1 28 298 24 8.09 0.00 %
236 33 22 7 55 298 62 20.83 0.00 %
233 18 1 1 253 20 7.88 0.00 %
274 18 1 7 34 300 26 8.60 *¥*kkkk %
171 31 10 28 212 41 19.40 *kkkkk %
288 29 12 4 12 51 346 57 16.61  0.29 %
192 25 15 2 36 234 42 17.77 0.00 i
298 24 13 5 33 341 43 12.56 0.00 %

D 1820 160.
D 1826 162.

.48

34

64

CORE 7030/03-U-01
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Table A.II.1.1.c (continued)
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Table A.II.1.1l.c (continued)
CORE 7030/03-U-01

CONCENTRATION (ul Gas / kg dry Rock) OF Cl - C5+ HYDROCARBONS  SUMMATION

I SUM SUM WET- iC4 I
I IKU DEPTH Ccl Cc2 Cc3 iC4 nC4 C5+ Cl-C4 C2-C4 NESS ———- I
I no. m (%) nC4 1
I============_—————————== ————————————————————— —I
I I
I D 1830 166.48 286 38 20 8 20 352 66 18.69 0.00 I
I I
I D 1845 172.30 342 28 16 5 36 391 49 12.44 0.00 I
I I
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Table A.II.1.2
Core 7030/03-U-01

DATA FROM ROCK EVAL PYROLYSIS

[T e e e e e gy wr gy s el R R e N e e R N e N NN e R e N e N e N e e R N B N B B M M By

I IKU DEPTH : s1 S2 S3 TOC INDEX INDEX POTENTIAL INDEX MAX
I No. : st

I T e

I m : ( mg/g ROCK ) (%) ( mg/g TOC ) S1+S2 S1+82 (C)
2
I D 1552 26.81 : 0.07 0.00 0.64 0.19 0 337 0.07 1.00 ***
i D 1557 29.67 : Kkkk  kkkk  kkkkx (0,17  hkkkk  kkkk  kkkkkk  kkkkkk kkk
% D 1562 30.91 : dkkk  kkkk  kkkk (0,11 Kkkkk  kkkk  kkkkkk  kdokkkk kkok
% D i564 32.67 : kkkk  kkkk  hkkk Q.14 hkkkk  kkkk  kkkkkk  kkkkkk  kkk
i D 1567 33.60 § Kkkk  kkkk  kkkk .14  Kkkkk  kdokk  dokdkkk  kokkkokk  dokk
% D 1574 37.72 : dkdk  kkkk  kkkk Q.14 hkkkk  kkkk  kkkkkk  kkkdkkk dekk
% D 1583 39.10 : 0.07 0.00 0.79 0.26 0 304 0.07 1.00 *%x
% D 1588 42.09 : kkkk  kkkk  kkkk (0,22 kkkkk  kkkk  kkkkkk  kkkkkk  kkk
% D 1593 43.81 : 0.05 0.02 0.57 0.26 8 219 0.07 0.71 406
i D 1599 46.08 i Jkkk  kkkk  kkkk (0,17  kkkkk  kkkk  kkkkkk  kkkkkk  kkk
% D 1605 48.72 : dkkk  kkkk  kkkk (.16 Kkkkk  kkkk  kkkkkk  kkkkkk  kkk
% D 1609 50.31 § 0.08 0.00 0.28 0.20 0 140 0.08 1.00 %%
% D 1613 52.06 : Kkkk  kkkk  kkkkx Q.14 hkkkk  kkkk  kkkkkk  dkkkkk  kkk
% D 1617 53.70 : 0.06 0.00 0.31 0.23 0 135 0.06 1.00 **%*
% D 1622 55.24 : Kkkk  kkkk  kkkk 0,19 kkkkk  kkkk  kkkkkk  kkkkkk  okkk
% D 1620 56.10 ; Kkkk  kkkk  kkkx Q.15  kkkkk  kkkk  kkkkkk  kkokkkk ke
% D 1634 59.25 s odkkk ke kkkk (.13 dkkkk  kkkk  kkdkkk  kkdokkk ok
i D 1636 61.29 : 0.06 0.00 0.67 0.31 0 216 0.06 1.00 ***
% D 1640 64.16 i 0.10 0.00 0.61 0.26 0 235 0.10 1.00 ***
i D 1637 66.14 : kkkk  kkkk  kkkk (0,16 kkkkk  kkkk  kkkkkk  kkkkkk  kkk
% D 1646 66.43 : Kkkk  kkkk  kkkk 0,16 kkEkkk  kkkk  kkkdkkk  kkkkkk  kkk
% D 1647 69.52 ; 0.05 0.01 0.66 0.28 4 236 0.06 0.83 298

Bracketed Tmax values are artifacts (low S2).

DATE : 28 - 1 - 88.
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Table A.II.1.2 (continued)

Core 7030/03-U-01

DATA FROM ROCK EVAL PYROLYSIS
I - H o HYDR. OXYGEN PETROLEUM PROD. TEMP.E
I IKu DEPTH : s1 S2 S3 TOC INDEX INDEX POTENTIAL INDEX MAX I
I No. : S1 I
I S e I
I m : ( mg/g ROCK ) (%) ( mg/g TOC ) S1+S2 S1+82 (C) I
S T Tmmmmm———— T
I D 1657 Th.42 ¢ kkkk  kkkk  kkkk (0,25 kkkkk  kkkk  kkkkkk  kkkkkk  kkk T
% D 1659 77.14 : 0.07 0.01 0.67 0.27 4 248 0.08 0.88 (277)%
% D 1663 79.05 z Kkkk  kkkk  kkkk (0,26 kkkkk  Kkkk  kkkkkk  kkkkkk  kkk i
% D 1666 81.14 ; 0.09 0.15 1.06 0.45 33 236 0.24 0.38 413 %
% D 1667 81.82 : kkkk  kkkk  dkkk (0,18  Kkkkk  kkkk  kkkkkk  kkkdkkk  kkk %
% D 1668 84.11 z kkkk  kkkk  kkkk (0,20 hkkkk  kkkk  kkkkkk  kkkkkk  kkk %
% D 1673 86 : 0.16 0.04 0.31 0.36 11 86 0.20 0.80 (307)%
% D 1671 86.47 ; Kkkk  kkkk  kkkk (0,16  Kkdkk  dkkkk  kkkkkk  dokkkkk ko %
% D 1675 88.13 ; 0.07 0.00 0.82 0.25 0 328 0.07 1.00 *** %
% D 1676 90.25 : 0.08 0.01 0.69 0.29 3 238 0.09 0.89 (244)%
% D 1682 92.06 : 0.15 0.02 0.81 0.40 5 203 0.17 0.88 (277)%
% D 1691 93.95 ; 0.12 0.25 0.84 0.78 32 108 0.37 0.32 408 i
% D 1688 ‘95.06 : 0.07 0.07 0.60 0.45 16 133 0.14 0.50 (364)%
% D 1697 96.63 : 0.09 0.04 0.55 0.48 8 115 0.13 0.69 (323)%
% D 1693 98.79 : *kkk  kkkk  dkkk (0,15  kkkkk  kkkk  kkdokkk  kkkkkk  kkk %
% D 1985 100.95 z 0.09 0.00 0.10 0.16 0 63 0.09 1.00 %% %
% D 1701  100.97 : Kkkk  kkkk  kkkk (0,16 Kkkkk  kkkk  kkkdkkk  kkdkkkk  kkk %
% D 1698 101.77 : khkk  kkkk  kkkk  (,16 Kkkkk  kkkk  kkkkkk  kkkkkk  kkk %
% D 1707 102.63 z kdkkk  kkkk  kkkk (0,13 kkkkk  kkkk  kkkkkk  kkkkkk  kkk %
% D 1709 104.23 : kkkk  kkkk  kkkk (0,19  kkkkk  kkkk  kkkkkk  kkkkkk kK %
% D 1722 108.31 : 0.09 0.00 0.63 0.21 0 300 0.09 1.00 *** %
% D 1720 110.81 : dkkk  kkkk  kkkk (0,13  kkkkk  kkkk  kkkkkk  kkkkkk kK %
I : I
ﬁgg;ggted Tmax values are artif;;;s (low S2). -——
DATE : 28 - 1 - 88.
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Table A.II.1.2 (continued)

Core 7030/03-U-01

DATA FROM ROCK EVAL PYROLYSIS
;======= : HYB&? OXYGEN PETROLEUM PROBT—;Eg;T=
I IKU DEPTH : 51 52 §S3 TOC INDEX INDEX POTENTIAL INDEX MAX
I No. : S1
I T e
I m : ( mg/g ROCK ) (%) ( mg/g TOC ) S1+52 S1+52 (C)
T :
ID1725 113.97 : 0.09 0.00 0.49 0.14 0 350 0.09 1.00 *#**
% D 1731 116.63 : kkkk  kkkk  kkkx (0,10 hkkkk  kkkk  kkkkkk  kkkkkk  kkk
% D 1732 118.20 : *kkk  kkkk  kkkkx (0,14  kkkkk  kkkk  kkkkkk  kkkkkk  kkk
% D 1736 123.24 : *kkk  Kkkkk  kkkkx 0,18 Kkkkk  kkkk  kkkkkk  dkkkkk  kkk
% D 1746  123.99 : 0.08 0.00 1.04 0.27 0 385 0.08 1.00 ***
i D 1744 124.98 i Kkkk  kkkk  kkkk (0,20 hkkkk  kkkk  kkkkkk  kkdkkkk  kkk
% D 4035 126 : 0.06 0.00 0.00 0.27 0 0 0.06 1.00 ***
% D 4036 126.12 : 0.19 0.16 0.32 1.05 15 30 0.35 0.54 409
% D 1748 128.41 : K*hkk  kkkk  kkkkx (0,19  hkkkk  okkkk  kkkkkk  kkkkkk  kkk
% D 1752 128.86 : *kkk  kkkk  kkkk 0,28 hkkkk  kkkk  kkkkkk  kkkkkk  kkk
% D 1758 130.20 : 0.07 0.00 0.17 0.36 0 47 0.07 1.00 ***
i D 1753 131.35 i 0.16 0.92 0.91 0.86 107 106 1.08 0.15 429
% D 4037 131.60 : 0.05 0.05 0.37 0.25 20 148 0.10 0.50 (373)
% D 1761 133.09 z Kkkk  kkkk  kkkk (0,18 kkkkk  kkkk  kkdeokdek *****£ Fkk
% D 1774 136.29 : 0.08 0.00 0.31 0.18 0 172 0.08 1.00 ***
% D 1771 137 : Kkkk  kkkk  kkkk (.17 Kkkkk  kkkk  kkkkkdk  kkkkkk  kkk
% D 1777  140.83 : 0.06 0.00 0.32 0.33 0 97 0.06 1.00 *%*
% D 1781  143.11 : Kkkk  kkkk  kkkk (0,16 kkkkk  kkkk  kkkkkk  kkkkkk Kk
% D 1780 143.81 : Fkkk  kkkk  kkkk (.13 kkkkk  kkkk  kkkkkk  kkkkkk  kkk
% D 1784  145.48 : Kkkk  kkkk  kkkk (0,18 Akkkk  kkkk  kkkkkk  kkkkkk  kkk
% D 4038 146.12 § 0.08 0.00 0.00 0.10 0 0 0.08 1.00 **%
% D 1783  147.26 : Fhkk  kkkk  kkkk (0,16 kkkkk  kkkk  kkkkkk  kkkdkkk  kkk
I . .

et b b o P e R e e e e R A E A A A AN A

Bracketed Tmax values are

artifacts (low S2).

DATE :

28 -

1 - 88.
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Table A.II.1.2 (continued)

Core 7030/03-U-01

PYROLYSIS

DATA FROM ROCK EVAL
i _____ T : HYDR. 6§§GEN PETROLEUM PROD. TEMP.I
I IKU DEPTH : S1 S2 S3 TOC INDEX INDEX POTENTIAL INDEX MAX I
I No. : S1 I
I T e I
I m ¢ ( mg/g ROCK )y (%) ( mg/g TOC ) S1+S2 S1+82 (C) I
I D 1788 148.97 : 0.11 0.01 0.09 0.82 1 11 0.12 0.92 (304)1
% D 4039  149.85 : 0.72 0.61 0.14 1.47 41 10 1.33 0.54 413 %
% D 1984 150.34 : 0.43 0.09 0.28 0.22 41 127 0.52 0.83 (310)%
§ D 1790 150.84 i Kkkk  kkkk  kkkk (0,17  hkkkk  kkkk  kkkkkk  kkkkkk  kkk %
% D 1794 153.98 : kkkk  kkkk  kkkx (0,17  hkkkk  kdkkk  kkkkkk  kkkkkk  dkk %
% D 1793 154.26 : Kkkk  kkkk  kkkkx (0,15 kkkkk  kkkk  kkkkkk  kkkkkk ko %
i D 1809 155.71 Z 0.07 0.00 0.92 0.21 0 438 0.07 1.00 *%** %
i D 1802 157.24 : 0.10 0.00 0.33 0.29 0 114 0.10 1.00 *x %
% D 1810 158.48 : 0.12 0.00 0.42 0.31 0 135 0.12 1.00 k% %
% D 1820 160.34 ; 0.21 0.00 0.37 0.50 0 74 0.21 1.00 *¥*x i
% D 1826 162.64 : kkkk  hkkk  kkikk Q.15  kkkkk  kkkk  kkkkkk  dkkkkk  kkk i
% D 1830 166.48 : 0.11 0.05 0.20 0.52 10 38 0.16 0.69 (334)%
i D 1845 172.30 : dkkk  kkkk  kkkk  0.19 kkkkk  kkkk  kkkkkk  kkkkkk  kkk %
I : I
Bracketed Tmax values are artifacts (low S2).
DATE : 28 - 1 - 88.
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Table A.I1.1.3

Core number: 7030/03-U-01
Reference number:21.3427.23

VITRINITE REFLECTANCE DATA

(1/1)

I IKU NO T LOCATION I DEPTH I VITRINITE I REL I STANDARD I FLUORE- I
I I I (M) I REFLECTANCE I RAT I DEVIATION I SCENCE I
I I I I I I I I
ID-1992 I -———-- I 130.50 I 0.56 (7) I p I 0.10 I 3-4 I
I I I I 0.87 (2) I R I 0.00 I I
I I I I I I I I
ID-1993 I ---—- I 130.57 I 0.45 (4) I P I 0.04 I 3-4 I
I I I I 0.68 (2) I R I 0.04 I I
I . I I I I I I I
I D-1994 I -—--— I159.99 I 0.81 (9) I I 0.15 I 3-47 I
I I I I I I I I

REL RAT (Reliability Rating): G

S

Good; F = Fair; P = Poor
Stained; R = Reworked.



Visual Kerogen Analysis

Tableno.: . A.11.1.4
Well no.: 7030/03-U-01

Particle

Preservation

Sample Depth Composition of residue ] : Thermal maturation Remarks
(m) size palynomorphs index
D 1560 30.08 Am: 5-10% F-M No palynomorphs N.D.P. Organic residue dominated
Lm: <5% observed by black, opaque coaly
W: <5% fragments
C: 85-907%
D 1585 39.78 Am: >90% F-M-L No palynomorphs N.D.P. Organic residue totally
Lm: <5% observed dominated by amorphous
W: <5% matter, i.e. large bundles
C: <5% of granular degraded mat-
erial specked with abun-
dant pyrite.
D 1614 51.46 Am: 45-50% F-M-L No palynomorphs N.D.P. Organic residue consists of
Lm: <5% observed amorphous, granular degra-
W: <5% ded matter together with
C: 45-50% black opaque, angular coaly
fragments.
D 1638 64.05 Am: 85-90% F-M No palynomorphs N.D.P. Organic residue totally
Lm: <5% observed dominated by finely dis-
We <5% persed amorphous matter.
C: 5-10%

Abbreviations

Am Amorphous

R/AM4/ani/1

Al  Algal material
Lm Liptinitic material

W  Woody material

Coaly fragments

F Fine
M Medium
L Large
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Visual Kerogen Analysis

Table no.; A.II.1.4
Well no.: 7030/03-U-01

Preservation

- . i ion
Sample Depth Composition of residue Parﬂtlcle : Therma.l maturat Remarks
(m) size palynomorphs index
D 1661 77.89 Am: 35-40% F-M-L No palynomorphs N.D.P. Organic residue consists

Lm: <5% observed mainly of degraded granu-

We 5% lar amorphous matter and

C: 55-60% black, inert coaly frag-
ments.

D 1674 86.00 Am: 45-50% F-M-L No palynormorphs|{ N.D.P. Comparable with sample

Lm: <5% observed D 1661 (77.89 m) above. !

Wi <5% 3

C: 45-50% |

D 1685 92.40 Am: 15-20% F-M-L No palynomorphs N.D.P. Organic esidue is domi-

Lm: <5% recorded nated by black, inert

W: <5% angular coaly fragments,

C: 80% but contains also a signi-
ficant proportion of amor-
phous matter.

Abhreviations
Am Amorphous Al  Algal material W  Woody material F Fine.
Lm Liptinitic material c Coaly fragments M Medium
L Large

R/AM4/anl/2
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Visual Kerogen Analysis

Tableno.: A.II.1.4
Well no.: 7030,/03-u-01

Depth . . Particle Preservation Thermal maturation Remarks
Sample (m) Compoaosition of residue size palynomorphs index
D 1690 94.62 Am: >90% F-M No palynomorphs N.D.P. Organic residue totally
Lm: <5% observed dominated by finely dis-
We <5% persed amorphous matter.
C: <5%
D 1745 126.06 Am: <5% F-M-L Fair 3.5-4.0 Organic residue dominated
Lm: <5% by opaque, angular coaly
Ws 5-10% fragments.
C: >90% |
D 1757 130.54 Am: <5% F-M-L No palynomorphs | N.D.P. Coﬁparable vith sample o
Lm: <5% observed D 1745 (126.06 m) above. 1
W: 10%
C: 80-90%
D 1789 149.01 Am: 5-10% F-M No palynomorphs N.D.P. Organic residue totally
Lm: <5% observed dominated by black (opaque)
W: 5% angular coaly fragments.
C: 85-90%
D 1825 160.01 Am: 5% F-M No palynomorphs N.D.P. Comparable with sample
Lm: <5% observed D 1789 (149.01 m) above.
: 5%
C: 85-90%
Abhreviations
Am Amorphous Al Algal material Woody material F Fine
Lm Liptinitic material Coaly fragments M Medium
L Large

R/AM4/anl/1
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Visual Kerogen Analysis

Table no.: A.II.1.4
Well no.: 7030/03-uU-01

Sample Depth Composition of residue Par.tlcle Preservation Thermaul maturation Remarks
{m) size palynomorphs index
D 1832 166.03 Am: <5% F-M No palynomorphs N.D.P. Comparable with samples
Lm: <5% observed D 1789 (149.01 m) and
Ws <5% D 1825 (160.01 m) above.
C: >90%

|
3
|
Abbhreviations
Am Amorphous Al  Algal material W  Woody material F Fine
Lm Liptinitic material c Coaly fragments M Medium
L Large

R/AM4/anl/2
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Table A.II.1.5

AMOUNT OF ASPHALTENES AND POLARS IN SEDIMENT

Core 7030/03-U-01

I Asphaltenes : _Polars I
I IKU-No DEPTH : : I
I (m) (mg) : (mg) I
I======____== === == == === =I
I : : I
I D 1691 - 93.95 6.0 : 1.4 I
I : : I
I D 4036 126.12 5.0 : 0.6 I
I 3 [ I
I D 1753 131.35 14.3 : 1.6 I
I : : I
I D 4037 131.60 5.3 : 1.2 I
I 2 : I
I D 1788 148.97 4.6 : 0.4 I
I : : I
I D 4039 149.85 4.0 : 3.2 I
I : : I
I D 1984 150.34 10.9 : 14.4 1
I : : I
I D 1820 160.34 7.4 : 1.7 I
I : s I
I D 1830 166.48 7.6 : 1.6 I
I : I
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Project no.: 21.3427.23
Well ident.: 7030/03-U-01
DATE : 3 - 3 - 88.

WEIGHT OF EOM AND CHROMATOGRAPHIC FRACTIONS
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Table A.IT.1.6

I ¢ Rock I
I IKU-No DEPTH : Extr. EOM Sat. Aro. HC  Non HC TOC I
L m (@ g (@) () ) (e (@) %
I : I
I D 1691 93.95 : 6.6 4.1 0.1 0.1 0.2 3.9 0.78 1
% D 4036 126.12 : 7.7 5.3 0.1 0.5 0.6 4.7 0.80 %
% D 1753 131.35 : 12.0 15.7 0.2 0.8 1.0 14.7 0.86 %
% D 4037 131.60 : 15.1 9.3 0.5 0.5 1.0 8.3 0.24 %
% D 1788 148.97 : 11.6 5.9 0.7 0.5 1.2 4.7 0.82 %
% D 4039 149.85 i 15.1 3.2 0.1 0.6 0.7 2.5 0.28 %
% D 1984 150.34 : 66.5 84.2 20.9 31.0 51.9 32.3 0.22 %
% D 1820 160.34 z 15.9 5.3 0.2 0.5 0.7 4.6 0.50 %
% D 1830 166.48 11.2 5.8 0.1 0.1 0.2 5.6 0.52 i
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Project no.: 21.3427.23
Well ident.: 7030/03-U-01
DATE : 3 - 3 - 88.

Table A.II.1.7

CONCENTRATION OF EOM AND CHROMATOGRAPHIC FRACTIONS

(Weight ppm of rock)

I : I
I IKU-No DEPTH : EOM Sat. Aro. HC Non HC I
I (m) : I
I=======——————=——'"————'——'========= = ==== _..I
I : I
I D 1691 93.95 626 15 15 31 595 1
I : I
I D 4036 126.12 685 13 65 78 607 I
I : I
I D 1753 131.35 1309 17 67 83 1226 1
I : I
I D 4037 131.60 617 33 33 66 551 1
I : I
I D 1788 148.97 509 60 43 104 406 I
I : ' I
I D 4039 149.85 211 7 40 46 o165 I
I : I
I D 1984 150.34 1266 313 467 780 485 1
I : I
I D 1820 160.34 333 13 31 44 289 I
I : I
I D 1830 166.48 519 9 9 18 501 I
I : ' I

|
|
|
|
|
]
|
i
i
|
|
|
|
|
|
\
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
t
|
|
|
1]
]
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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Project no.: 21.3427.23
Well ident.: 7030/03-U-
DATE : 3 - 3 - 88.
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Table A.II.1.8

CONCENTRATION OF EOM AND CHROMATOGRAPHIC FRACTIONS

(mg/g TOC)
i __________ ==
I IKU-No DEPTH EOM Sat. Aro. HC Non HC
I (m)
I=================================== - ==
I :
I D 1691 93.95 80.3 2.0 2.0 3.9 76.3
I. :
I D 4036 126.12 85.6 1.6 8.1 9.7 75.9
I H
I D 1753 131.35 : 152.3 1.9 7.8 9.7 142.6
I :
I D 4037 131.60 : 257.1 13.8 13.8 27.6 229.5
I :
I D 1788 148.97 62.1 7.4 5.3 12.6 49.5
I
I D 4039 149.85 75.5 2.4 14.2 16.5 59.0
I
I D 1984 150.34 : 575.3 142.5 212.1 354.6 220.7
I :
I D 1820 160.34 66.6 2.5 6.3 8.8 57.8
I :
I D 1830 166.48 99.8 1.7 1.7 3.4 96.3
I :

HEHHEMHIN
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Project no.: 21,3427.23
Well ident.: 7030/03-U-01
DATE : 3 - 3 - 88.

Table A.II.1.9

COMPOSITION OF MATERIAL EXTRACTED FROM THE ROCK

I Sat Aro HC SAT Non HC HC I
I IKU-No DEPTH — — e —— mmmmee o I
I EOM EOM EOM Aro EOM Non HC I
I (m) % 4 % x 100 V4 x 100 I
I================_--______===___..._.._..._......=== ______ I
I I
I D 1691 93.95 2.4 2.4 4.9 100.0 95.1 5.11I
I 2 I
I D 4036 126.12 1.9 9.4 i1.3 20.0 88.7 12.8 I
I 2 I
I D 1753 131.35 1.3 5.1 6.4 25.0 93.6 6.8 1
I : I
I D 4037 131.60 : 5.4 5.4 10.8 100.0 89.2 12.0 I
1 I
I D 1788 148.97 11.9 8.5 20.3 140.0 79.7 25.5 1
I : I
I D 4039 149.85 3.1 18.8 21.9 16.7 78.1 28.0 I
I : . I
I D 1984 150.34 24.8 36.9 61.6 67.1 38.4 160.7 I
I e I
I D 1820 160.34 3.8 9.4 13.2 40.0 86.8 15.2 I
I : I
I D 1830 166.48 1.7 1.7 3.4 100.0 96.6 3.6 I
I 3 I
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Table A.IT.1.10

Core 7030/03-U-01

TABULATION OF DATA FROM THE GASCHROMATOGRAMS

I DEPTH : PRISTANE PRISTANE PHYTANE A n-c17

I IKU No. e A s e B = - CPI CPI
I (m) : PHYTANE n-Cl7 n-C18 B n-C27 1 2
T============ B e e S B s T e === SEsmsmmmmm oo
I :

ID 1691  93.95 : 1.1 0.4 0.5 0.9 0.3 1.1 1.1
I :

I D 4036 126.12 : 0.7 0.2 0.3 0.8 0.3 1.1 1.0
I :

ID 1753 131.35 : 1.4 0.6 0.5 1.2 0.6 1.1 1.0
I :

I D 4037 131.60 : 1.6 0.4 0.2 1.5 0.4 1.1 1.0
I

ID 1788 148.97 1.3 0.4 0.3 1.4 0.2 1.1 1.1
I

I D 4039  149.85 0.8 0.7 0.5 1.3 0.2 1.2 1.1
I

I D 1820 160.34 1.3 0.5 0.3 1.4 0.2 1.1 1.1
I ,

I D 1830 166.48 1.0 0.7 0.6 1.2 0.1 1.0 1.0
I

B b b b b R o b b b b b b b b
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Table A.II.1.11a:

Molecular ratios from sterane and terpane mass chromatograms.

Maturity ratios.

Core 7030/03-U-01

IKU no.

5—1691
D-1753
D-4037
D-1788
D-1984

D-1820

n E/(E+F) in m/z 191.

2)

Depth

(m)

93.95

131.35

131.60

148.97

150.34

160.34

extended hopanes.
3 2(r+s)/(q+t+2(r+s)) in m/z 217.

Y q/(q+t) in m/z 217.

R/AM7/anl/3

- 66 -

af/af+Bal’  %2252)

0.90 50.5
0.86 42.0
0.85 41.3
0.87 33.1
n.d.p. n.d.p.
0.86 46.8

zBBS )

54.1

68.5

69.6

48.9

717.4

64.3

%2084

18.5

11.3

9.5

" 13.0

5701

11.8

Average 7% distribution between first and second eluting isomers of
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Table A.II.1.11b:

- 67 -

Molecular ratios from terpane and sterane mass chromatograms.

Maturity and source characteristic ratios.

Core 7030/03-U-01

IKU no. Depth (m) Q/EY)

D-1691  93.95
D-1753 131.35
D-4037 131.60
D-1788 148.97
D-1984 150. 34

D-1820 160.34

1)
2)
3)
4}

5)

Relative abundance
B/A in m/z 191.

Relative abundance
Relative abundance

Relative abundance

R/AM7/anl/4

0.03

0.10

0.03

0.19

13.5

0.16

of tricyclic terpanes (Q/E in m/z 191).

Tm/Ts?’ X/E3) Z/E4)

4.86

4.54

3.44

2.16

n.d.p.

2.00

of unknown (X/E in m/z 191).
of bisnorhopane (Z/E in m/z 191).
of C,, rearranged steranes (a/(a+j) in m/z 217).

a/a+j’)

0.29

0.54

0.32

0.23

0.95

0.18
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Table A.IT.1.12:

Molecular ratios from aromatic sterane mass chromatograms.

Core 7030/03-U-01

IKU no. Dﬁggh %Cy 0 %Cy0 2) %Cyy ) 2Co 0k ri o 2Coaeri
C0+Cy4 C;0+Cy4 C21+Cy4 C27¢r1*C28mono Cr8tri*C29mono
D 1984 150.34 - - 60.8 - -

1) M/(M+P) in m/z 231 (triaromatic side chain cracking)
2) M/(M+S) in m/z 231 (triaromatic side chain cracking)
3) a/(a+h) in m/z 253 (monoaromatic side chain cracking)
4) p/(P+h) in m/z 231 and m/z 253

5) 8/[S+m+k*S/(S+R)] in m/z 231 and m/z 253
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Table A.II.1.13: Carbon isotope ratios for extract fractions.

Core 7030/03-U-01

IKU no. Depth d13C (0/00 PDB)

(m) SAT ARQ Polars Asph. EOM
D4037 131.60 -31.58 -28.90 -30.34 -30.19 n.d.
D1788 148.97 -30.84 -26.38 -28.13 -29.36 n.d.

D1984  150.34 -25.75 -26.87 -27.21 -26.84 -26.85
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Figure A.II.1.1:

Saturated hydrocarbon gas chromatograms

n-C . etc. - n-alkanes
Pr - pristane
Ph - phytane
I

- other acyclic isoprenoids
- contamination
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Figure A.II.1.2:

Aromatic hydrocarbon gas chromatograms

N - Naphthalene

MN -~ Methylnaphthalenes
DMN - Dimethylnaphthalenes
TMN - C,-naphthalenes

P -~ Phenanthrene

PN - Methylphenanthrenes

DMP - Dimethylphenanthrenes
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Aromatic Hydrocarbons
Core 7030/03-U-01
Sample D-1820
160.34m
P Mp
[
DMP
||
I T T T T l T T T ¥ I T T T ¥ l ¥ T ¥ ¥ l T T T ¥ l T T ¥ ¥ l T T T
10.00 20.00 30.00 40.00 50,00 60.00 70.00

RETENTION TIME C(FMINUTES)




INTENSITY (mU>

15.0¢0

18.00

17.00

16.00

15.00

14.00

13.00

12.00

11.00

10.00

Analysis 427D1830A

2,1,1 7030/03-U-01

Aromatic Hydrocarbons
Core 7030/03-U-01

i Sample D-1830
] 166.48m
. DMP
: —
1 MP
: mM
- P
l ! T ¥ T T ¥ T ¥ T l T T L] L] ’ T ¥ L) ¥ l ¥ T ¥ T I ¥ T T T
10.00 20.00 30.00 40.00 50.00 60.00 20.00

RETENTION TIME <(MINUTES)



THU. 50 -

Figure A.IT.1.3:

Mass fragmentograms of m/z 191, 205, 163, 177 (terpanes).

P tricyclic‘terpane C23 42 (1v, R=C4 9)
Q tricyclic terpane 4 C24H44 (IV,R= C5 11)
R tricyclic terpane (17R,17S) Cogtag (1V,R=C H13)
S tetracyclic terpane C24H42 (v)
T tricyclic terpane (17R,17S) Cogtag (IV,R= =C,H 15)
A TS, 18a(H)-trisnornechopane C27H (111)
B Tm, 17a(H) -trisnorhopane C27H46 (I,R=H)
Z bisnorhopane C H48
c 17a(H)-norhopane C29H50 (I,R=CZH5)
X unknown triterpane C30H52
D 178(H)-normoretane C29H50 (II,R=C2H5)
E 17a(H)-hopane C30H52 (I,R=C3H7)
F 178(H)-moretane C30H52 (II,R=C3H7)
G 17 a(H)-homohopane (22S) C H54 (I,R=C4H9)
H 17a(H)-homohopane (22R) C31H54 (I,R=C4H9)

+ unknown triterpane (gammacerane?)
I 178(H)-homomoretane C31H (II,R=C4H9)
J 17a{H)-bishomohopane (225,22R) C32H56 (1,R=C5H11)
K 17a(H)-trishomohopane (225,22R) C33H58 (I,R=C6H13)
L 17a(H)-tetrakishomohopane (22S,22R) C3aM60 (I,R=C7H15)
M 17(H)-pentakishomohopane (225,22R) C H62 (I,R=C8H17)




- 91 -

01691SAT  18-FEB-88 Str:Voltage 7878H Sys: TRISTER
Sample 1 Injection !  OGroup 1 Mass {31.1688
Text:21.3427,23
168. E Norn: 2964
m/z 191
D-1691
7030/03-U-01
80 93.95m
C
69
B
48 |
28 |
S A
P
] e g L M
26:58  38:48  34:33  33:20  42:18 4688 49:58  53:48  57:30
DI631SAT  1B-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample | Injection !  Group I Mass 205.1080
Text:21.3427.23
180_ Nora: /5
m/z 205
84 |
68 |
48 |
28 |

26:58

30:48

34:30

39:28

42:18  46:88  49:58  53:48  57:30



@ L. ...

D17535AT  17-FEB-88  Sir:VUoltage 7878H  Sys: TRISTER
Sample | Injection |  Group ! Mass 191.1848
Text:21.3427.23

108. c Nora: 2453
m/z 191
D-1753
7030/03-U-01

g8 | : 131.35m

68 8

48

D
I s .
Q
]

26:50  30:48  34:33  39:28  42:18  46:88  49:58  53:48  57:39
DI7SISAT  17-FEB-88  Sir:Voltage 7878H  Sys: TRISTER

Sample 1 Injection I  Group | HMass 285.188@
Text:21.3427.23

188 Nora: 216
m/z 205
89 |
69 |
4. ' ’
EB_&kﬁdvﬁfvw $bﬂ¢ ¢
= iy
g o,

26:50  38:48  34:33 3928 4210 46:88 4358 5348 57:38



i

L0 .

04837SAT  17-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection !  Group 1 Mass 191.1308
Text:21.3427.23

188. E Nora: 5185
¢ m/z 191
D-4037
7030/03-U-01
80 . 131.60m
68 _ B
48
28
S
P a .
c6:58  38:48  34:38  38:26  42:18  46:98  49:58 5348 97:38
048375AT  17-FEB-88 Sir:Voltage 7878H Sys: TRISTER
Sample 1 Injection I  Group ! Mass 285.1068
Text:21.3427.23
198, Nora: 911
m/z 205
88
59 |
49 | | !
28
3 i,

26:50 3848 34:39 3828 4218 45:8 4358 5348 5730



L.

017885AT |7-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection ! Group ! Fass 191.1068
Text:21,3427.23

188_ C E Nora: 136
m/z 191
D-1788
7030/03-U-01

a8 | 148.97m

68

48

28 |

Ty

e

188.

88 .

28

26:59  39:48  34:38  38:20  42:189  46:88 49:58 5348 57:30
DI788SAT 17-FEB-88  Sir:Voltage 7878H  Sys: TRISTER

Sample 1 Injection 1  Group | Mass 285.1008
Text:21.3427.23

Nora: 15
m/z 205

e

26:58  39:48  34:38  38:20  42:18 4688 4958 5348 57:39



IHUN. s

D1384SATL 3-NOV-87 Sir:Yoltage 12-258  fent:IKU Systea:QURDSAT
Sample 1 Injection I  Group I Mass 191.1888
Text:
188, P Nora: 118
m/z 191
Q D-1984
88 | Core 7030/03-U-01
150.34 m
b8 |

48 .
28
B : . : . _ . =
32:88  36:08  48:88  44:88  4B:88  52:88  56:88 1:8
D1384SAT1 3-NOV-87 Sir:Yoltage 12-258  Aent:IKU Systea: QURDSAT
Sample 1 Injection 1  Group 1 Mass 285.1008
Text:
108, Nora: 28
m/z 205
D-1984
Core 7030/03-U-01
150.34 m

" B

2.8 35:08 4808 44.08 4808 5208 5608 18




@ L.

D1628SAT  17-FEB-88  Sir-Voltage 7876H Sys: TRISTER
Sample | Injection !  OGroup ! HMass 191.1888
Text:21.3427.23 ,

198. E Nora: 1128

m/z 191

c D-1820

7030/03-U-01
g8 160.34m
68

’ H
. |
P |
D
2 Clo
l .
(L Ul K L M

)

180

88

68 |

48

2B .

26:50  38:40  34:38  38:28 4218 4669 4958 5348 5):30
DIS2ASAT 17-FEB-88  Sir:Voltage 78784  Sys: TRISTER

Sample | Injection !  Group | Hass 285.1840
Text:21.3427.23

Nora: 149
m/z 205

) MM

26:50 3848 34:38 39:20  42:18  45:98 4958 53:43  57:38



SINTEF GRUPPEN

D1631SAT  1B-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection 1  Group 1 Hass 163.1588
Text:21.3427.23

168, Nora: 725
m/z 163
D-1691
7030/03-U-01

g8 | 93.95m

68

48 |

* M»MMMM{"J \A,

a

26:50  38:48  34:33  38:20 4218 46:88 4958 53:48 5738
DIGIISAT 18-FEB-88  Sir:Voltage 7878H  Sys: TRISTER

Sample I Injection I  Group | Mass 177.1080
Text:21.3427.23

1088, Norm: 545
m/z 177
88 .
68 .
i
48 .
BG-A o l M}kw
Ww . Uy %

26:50 3048 34:38 3388 418 46:98 4958 534%  57:38
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SINTEF GRUPPEN

O1753SAT  17-FEB-B8  Sir:Voltage 7878H  Sys: TRISTER
Sample | Injection !  Group ! Mass 163.1868
Text:21.3427.23

188 Norm: 663
m/z 163
D-1753
7030/03-U-01

e | 131.35m

68 |

48

|
2 | UJ
] ; _ -

26:56  38:48  34:30  33:28  42:18 4688 4958 5348 57:38
DI7S3SAT  17-FEB-88  Sir:Voltage 78784  Sys: TRISTER

Sample 1 Injection I  Group | Mass 177.1888
Text:21.3427.23

188_ Nora: 1128
m/z 177

88 |
69
48

Wbty bl

8 T ¥ T T A\ 1 = L) v 1 B
6:58  30:48  34:38  38:28  42:1B  46:08  49:59 5349 57:38




- 99 _
Sir:Voltage 7878H

SINTEF GRUPPEN

04837SAT  17-FEB-88

Sys: TRISTER

Sample | Injection 1  Group I Mass 163.1888
Text:21.3427.23
148 Nora: 1582
m/z 163
D-4037
7030/03-U-01
a8 | 131.60m
68
48
ea‘*AﬁhV*4¢“w**J“?\AJKAMJA..}ﬁh#hﬁ”\JV}V %ﬁﬁkhd
8 E— . ; e T ‘
6:58  38:48  34:38  38:28  42:18  46:88  43:58  53:4@  57:38
048375RT  17-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample | Injection !  Group | HMass 177.180@
Text:21,3427.23 :
198, Horn: 2378
m/z 177
88 |
Ba
48
28 '
M«MWJ‘”JM“ \J M‘t.ﬂ a\
g .

26:59  30:48  34:30 38:20

i%’:

698 4958 5343 5938



IHOR. o

017885AT 17-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection |  Group I HMass 163.1088
Text:21.3427.23

188, Nora: 73
m/z 163
D-1788
7030/03-U-01

88 | 148.97m

68 |

48 |

28 |

188,

88

68 |

26:59  30:49  34:33  38:28  42:18 4688 49:58  53:48  5):38
DI7B8SAT  17-FEB-88  Sir:Voltage 78784  Sys: TRISTER

Sample 1 Injection I  Group 1 Mass 177.1809
Text:21.3427.23

Nora: 3
m/z 177

"MM
\‘M‘“‘“M

26:50 384 34:38  39:28  42:18  46:08  49:58 5348 57:30



LiY..... i -

D13B4SAT1 3-NOV-87 Sir:Yoltage 12-258  fent:IKU Systen: QUADSAT
Sample 1 Injection 1  Group 1 Mass 163.100@
Text:
198, Nora: 124
m/z 163
D-1984
8 1M . Core 7030/03-U-01
| Tkt ‘ 150.34 m
68
48
28
E j T T v T v ¥ T T - el
32:08  36:88  48:9@  44:68  48:9@  52:88  56:88 1:8
D13B4SAT1 3-NOV-87 Sir:Voltage 12-258  Acnt:IKU Systena: QUADSAT
Sample 1 Injection I  Group 1 Mass 177.1008
Text:
188 Nora: 78
m/z 177
D-1984
88 . Core 7030/03-U-01
150.34 m
68
48 |
2l |
a i . e —

32:98  36:00  40:88  44:99  48:88  52:08  S5:99 13



SINTEF GRUPPEN .

D1828SAT  17-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample ! Injection 1  Group ! Mass 163.1880
Text:21.3427.23

198_ Nora: 5¢1
m/z 163
D-1820
7030/03-U-01

a8 | 160.34m

26:59  30:48  34:38  38:28  42:18  46:88  49:58  53:48  57:39
DIS2OSAT 17-FEB-88  Sir:Voltage 78784  Sys: TRISTER

Sample 1 Injection !  Group ! fMass 177.1088
Text:21,3427.23

188_ Nora: 499
m/z 177
88 |

b8 |

: -MW&M

26550 348 3930 328 4210 4500 4958 5348 53




@ X

SINTEF-GRUPPEN

- 103 -

Figure A.II.1.4:

Mass fragmentograms of m/z 217, 218, 231, 259 (steranes)

W . ® A0 T 8 < <

S 3 = x G

S L0 T O

(V2]

S5a(H)}-sterane
5a(H)-sterane

138(H),17a(H)-diasterane (20S)
138(H),17a(H)-diasterane (20R)
13a(H),178(H)-diasterane (20S)

13a(H),178(H)-diasterane
138(H),17a(H)-djasterane
138(H),17a(H)~-diasterane
13a(H),178(H)-diasterane

(20R)
(20S)
(20R)
(20s)

+ 14a(H),17a(H)-sterane (20S)
138(H),17a(H)-diasterane (20S)
+ 148(H),178(H)-sterane (20R)

148(H),178(H)-sterane

+ 13a(H),178(H)-diasterane (20R)

14a(H),17a(H)-sterane

(20S)

(20R)

138(H),17a(H)~diasterane {20R)
13a(H),178(H)-diasterane (20S)

14a(H),17a(H)-sterane

(20S)

13a(H),178(H)-diasterane {20R)
+ 148(H),178(H)~sterane (20R)

148(H),178(H)-sterane
14a(H),17a(H)-sterane
14a(H),17a(H)-sterane
148(H),178(H)-sterane
+ unknown sterane

148(H),178(H)-sterane
18a(H),17a(H)-sterane

R

S

&

(20S)
(20R)
(20s)
(20R)

(20S)
(20R)

!

o5

21
22
27
27
27
27
28
28
28
27

36
38
48
48
48
48
50
50
50
48

OO OO OO OO0 O O 0O 0O 0O

(]
~n
[Ye)
I I I & T I I I T I I I I

(8]
n

27M4g
27148
2850
2748
2952
2952
2850
2952
2850
2850
2850
2957

2952

OO, OO0 0 OO0, OO

T I I I I X I T I

Coghso
Caghlso

R

(V,R=C2H
V,R=C3H

5)

7)
I11,R=H)

III,R=H)
IV,R=H)
1V,R=H)
I11,R=CH
I1I,R=CH

(

(

(

(

(

( )
( 3)
(1V,R=CH,)
(1,R=H)
(111,R=CH;)
(11,R=H)
(11,R=H)
(IV,R=CH
(1,R=H)
(111,R=C
(IV,R=C
(1,R=CH,)
(1V,R=C,H;)
(11,R=CH,)
(I1,R=CH,)
(I,R=CH,)
(1,R=C

3)

2H

5)
He)

25

2Hs)

(II,R=C2H5)




[
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DIGOISAT 18-FEB-88  Sir:Voltage 7878H

Sys: TRISTER

Sample | Injection 1  Group 1 Mass 217.1808
Text:21.3427.23
188. Nora: 283
m/z 217
D-1691
7030/03-U-01
g8 | 93.95m
i
63 |
5
.8
|
26:50  30:48  34:33  39:28  42:18  46:88 49:58 5348 5738
D1691SAT  18-FEB-98 Sir:Voltage 7878H Sys: TRISTER
Sample | Injection |  Group | Mass 218.1848
Text:21.3427.23
188. Nora: 121
m/z 218
¢
89 J
h
i
68
u
ng
48 |
28 K\(

26:58  39:48  34:39

3:28

42:18  46:98  49:58

53-48  57:38



SINTEF GRUPPEN

DI753SAT  17-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection !  Group 1 fass 217.1868
Text:21.3427.23

188. . h Nora: 164
t m/z 217
D-1753
7030/03-U-01
88 i 131.35m
r
S
a
50, .
Vv n
b %l
49 |
¢ e
p
f f h
8 |

a 1 T L) L] 1 L T M T Bl Ll
c6:58  38:48  34:39  38:2@  42:18  46:@8  43:58 5348 57:38
DI7535AT  17-FEB-88  Sir:Voltage 7878H  Sys: TRISTER

Sample 1 Injection 1  Group 1 Mass 218.1808
Text:21,3427.23

168, wu Nors: 218
m/z 218

58

1] ’ ,

I |

26:58 3848 3430 3828 42:18 4608 4358 534 57:30

28 |




©JI.

04837SAT  17-FEB-B8  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection 1  Group ! Mass 217.1868
Text:21.3427.23

198, t Nora: 478
m/z 217
" D-4037
7030/03-U-01
88 131.60m
68

M

26:58 3048 34:38  39:28  42:18  46:88  49:58  53:48  57:38
D4G37SAT  17-FEB-B8  Sir:Voltage 7878H  Sys: TRISTER

Sample 1 Injection 1  OGroup 1 Mass 218.1808
Text:21.3427.23

1988, Nora: 232
m/z 218

80 .

88 |

48

28 v

Q\LLLMW W

26:59  39:49  34:38  38:28  42:10  46:08  49:58 5348 57:30
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D1788SAT  17-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection |  Group ! Mass 217.1008
Text:21,3427.23

180 i Nora: 57
m/z 217
D-1788
7030/03-U-01

88 148.97m

6d

t
4. "
a g
b
o8] v o
MM\J\- | NFA W
; "

26:58  38:48  34:38  38:28 4218 4688 4958 5348 57:39
DI788SRT  17-FEB-B8  Sir:Voltage 7878H  Sys: TRISTER

Sample I Injection I  Group | Mass 218.1088
Text:21.3427.23

108. Norm: E}|
m/z 218
8 |
h
b8 J
]
u
48 | | rs
1
28 E f
]

P6:58  39:48  34:38 3828  42:18 4688 4958 5348 57:38



013845AT1  3-KOV-87

- 108 -

Sir:Vottage 12-258  Rent:IKU Systen: BURDSAT

Sample 1 Injection I  OGroup 1 Mass 217.1068
Text:
188, a Nora: 38
m/z 217
D-1984
88 | Core 7030/03-U-01
' 150.34 m
u b
68
48
v
28
32:08  36:88  48:8@  44:00  43-98  52:@8  56:89 1:8
019843RT1  3-NOV-87 Sir-Yoltage 12-258  Acnt: IKU Systes: QURDSAT
Sample 1 Injection 1  Group 1 Mass 218.1888
Text:
188, v Nors: b2
m/z 218
D-1984
B8 . Core 7030/03-U-01
150.34 m
68 |
44 |
l v
28
i
Bl : . . = ; . :
3208 36:88  49:88  44:88  48:80  52:88  56:80 1:8



LY. .

01828SAT 17-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection 1  Group 1 Mass 217.1608
Text:21.3427.23

188, . J Nora: 438
m/z 217
D-1820
7030/03-U-01

80 160.34m

68

e

26:50  30:48 3438 3828 4218 4688 49'58 5349 57:38
DIGOSAT  17-FEB-88  Sir:Voltage 7878H  Sys: TRISTER

Sample 1 Injection !  Group 1 Mass 218.1888
Text:21.3427.23

188_ Norm: ¢/8
m/z 218

88

884

48 r

28 |

8 ! AN

26:50  30:48  34:38 38948 4218 4508 4958 5348 573
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DI6Y1SAT  18-FEB-B8 Str:Voltage 7878H  Sys: TRISTER
Sample I Injection 1  Group I Tass 231.1B88
Text:21,3427.23

180, Norm: 42
m/z 231
D-1691
7030/03-U-01

88 | 93.95m

58 J

26:58 3048 34:39  38:98  42:18  46:88  49:58  53:48  57:39
DIGSISAT  18-FEB-88  Sir:Voltage 7878  Sys: TRISTER

Sample | Injection I  OGroup | Mass 259.1088
Text:21.3427.23

188, Nora: 16
m/z 259
89
68 .
48
5
" itk
2 %“'M M" Y b\»""w"‘ﬂw |
YAt plmet Abuiily,
2

2650 39:48  34:38 3828 4213 4688 4354 5349 57



@ L.

DIJS3AT  17-FEB-88 Sir:Voltage 78784  Sys: TRISTER
Sample 1 Injection 1|  Group | Mass 231.1088
Text:21.3427.23

186_ Nora: 47
m/z 231
D-1753
7030/03-U-01

a8 | 131.35m

b8

i WMM

28 |

]

26:50  38:4  34:33  33:28  42:18  46:88  49:58 5348 57:38
DI7S3SAT  17-FEB-88  Sir:Voltage 78784  Sys: TRISTER

Sample 1 Injection !  OGroup 1 HMass 259.100@
Text:21.3427.23

188, Nora: 33
m/z 259
88 .
£8
48
iy
| bhk&“Jﬂ“WJ‘4ww«mﬁkafh'*JV&fL2H j &Jkéthqxswumw~x
3,} Bdans e o

2650 304 3438 3808 4218 46



KU .

048377 17-FEB-88 Str:Voltage 7878H  Sys: TRISTER

Sample | Injection 1  OGroup | Mass 231.1808
Text:21.3427.23

198, Nora: 93
m/z 231
D-4037
7030/03-U-01

84 | 131.60m

68 |

26:50 3048 34:38 3820 d2:10  46:88  49:58 5348 5730
D4837SAT  17-FEB-B8  Sir-Voltage 78784  Sys: TRISTER

Sample 1 Injection I  OGroup ! Mass 259.1888
Text:21,3427.23

198_ Nora: 146
m/z 259

88
68 |
48

28 |

Wl

26:58  38:48  34:33 3328 42:10 4580 4958 5398 57°38




LY.

D1788SAT  17-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample | Injection i  Group I Mass 231.1888
Text:21.3427.23

188 ' Nora: 7
m/z 231
D-1788
7030/03-U-01
88 | 148.97m
68 il
48 |
R
26:58  38:48  34:39  38:20  42:18  46:88  49:580 5348 57:38
D1788SAT  17-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample | Injection !  Group 1 Mass 259.1888
Text:21.3427.23
188, Norm: b
m/z 259
88 .
I
68
48 ﬁ ﬁ‘ﬁ
28
g

26:58 3049 3430 33:88  42:10  45:88 4958 5348 57:30



B, me

D1984SAT!  3-NOV-87 Sir:Voltage 12-258  fent:IKU Systen:QURDSAT
Sample | Injection |  Group 1 HMass 231.1888
Text:
188_ Nora: 18
m/z 231
D-1984
28 Core 7030/03-U-01
150.34 m
b8
48
28 |
9 T T T T N | v T v
32:88 3688  48:88  44:38  48:08  52:88  56:80 1:8
D13845AT1 3-NOV-87 Sir:Voltage 12-258  Acnt:IKU Syste: QUADSAT
Sample 1 Injection |  Group | Mass 253.1088
Text:
188. Nora: 3l
m/z 259
D-1984
8@ | Core 7030/03-U-01
150.34 m
68 |
48
28 |
8 =

32°80 3689 4009 4490 4308 5288 5508 1@



U s

DISCWSAT  17-FEB-88 Sir:Voltage 7878H  Sys: TRISTER
Sample | Injection 1  OGroup | Mass 231.1008
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Figure A.II.1.5:

Mass fragmentograms of m/z 231, 239, 253 (aromatic steranes)

C,, triaromatic sterane
;1 triaromatic sterane
;¢ triaromatic sterane
26 + C,, triaromatic sterane

c
C
c
C,s triaromatic sterane
C,, triaromatic sterane
c

;g triaromatic sterane

C,, monoaromatic sterane
C,, monoaromatic sterane
unidentified

C,, monoaromatic sterane
57 Monoaromatic sterane
23 Monoaromatic sterane
5 monoaromatic sterane

= ST & O I - T R - 2 )
«Q
L8]

fdo

C
c
C,4+C,, monoaromatic sterane
C,, monoaromatic sterane

Cc

29 Monoaromatic sterane

unidentified

o G

unidentified
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D1384AR0L 9-FEB-88 Str:Voltage 7878  Sys: AROMID
Sample | Injection 1  Group I Mass 231,180
Text:21.3427.23  0-1984
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38 Core 7030/03-U-01
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m/z 239 - ARO HC

18 D-1984
1 Core 7030/03-U-01
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Figure A.II.1.6: Vitrinite reflectance histograms.

Key: A = Grey-black-brown claystone.
Upper case letters indicate values included
in the main population. Lower case letters
represent values in other population.
pp = Statistical data population
Y = Main population, not neccessarily
representative of sample maturity.
N = Other populations.
LOV+HIGH
VAL. = Number of measurements in that population.

Population limits.

Lithology cross-reference table

= Clst. gy

= Clst. dk gy
= Clst. dk gy
= Clst. gn

= Clst. bn

= Clst. rd

= Clst. carb.
Shale

= Sandstone

= Limestone

= Coal

= Lignite

= Carbargillite
= Siltstone

= Bit

= X
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Isotope type curves for EOM and extract fractions

from Core 7030/03-U-01
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I * 14897 m
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-33 -32 -3 -30 29 -28 27 -26 -25
delta 13 C (0100 PDB})

Figure A.II.1.7: Carbon isotope type curves of sediment extracts.
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Project no.: 21.3427.23

DATE : 2 - 12 - 87.

CONCENTRATION (ul Gas / kg dry Rock) OF Cl - C5+

Table A.II.2.1a

CORE 7129/10-U-02

- 125 -

HYDROCARBONS 1IN HEADSPACE GAS

I SUM SUM WET- iC4
I IKU DEPTH Cl c2 C3 ic4 nCé4 C5+ Cl1-C4 C2-C4 NESS ————-
I no. m (%) nCéa
) mmm—m———sm—————s=s=ms=ss=ss—=sm====

I

I D 0634 32.04 284 2 286 2 0.70 *kkkkk
% D 0641 37.35 305 2 308 2 0.74 *kkkkx
% D 0649 40.40 1053 5 7 2 1067 14 1.33 *kkkkk
% D 0655 42.76  1384. 5 6 1395 11  0.78 ¥k
% D 0661 46.47 @ 1193 4 2 1199 7 0.56 **kkxk
i D 0667 49.47 1412 6 6 2 1 1427 15 1.04 1.06
% D 0673 52.47 4972 24 11 3 2 5011 39 0.78 1.47
% D 0679 55.44 3384 19 7 2 2 3414 30 0.87 1.05
% D 0683 58.15 2523 19 7 2 2551 28 1.10 #kkkkk
% D 0696 61.15 2370 31 12 3 3 2419 49 2.04 1.09
% D 0702 62.23 7102 162 31 4 4 30 7302 201 2.75 0.84
% D 0711 67.15 8937 182 35 5 6 71 9165 228 2.48 0.98
% D 0721 69.64 8830 468 106 15 11 100 9431 600 6.37 1.30
% D 0729 72.74 23187 301 29 3 2 14 23523 336 1.43 1.50
% D 0735 73.60 32295 1145 142 17 11 94 33609 1314 3.91 1.61
% D 0739 77.21 21143 331 31 4 2 18 21510 367 1.71  1.98
% D 0744 79.79 15684 264 27 4 24 15980 296 1.85 Hkkkkx
% D 0749 83.24 11712 475 85 15 8 74 12294 582 4.73 1.89
% D 0754 86.32 8727 466 94 18 10 100 9315 589 6.32 1.70
% D 0760 87.12 2503 230 47 10 5 42 2795 293 10.47 2.05
% D 0759 89.37 3524 79 9 2 13 3614 90 2.49 *dkkkkk
% D 0767 92.39 1371 20 2 1394 22 1.59 *kkkkk
% D 0773 95.39 5766 68 4 5838 72 1,24 *xkkkx

R e e e R N R R N R N e R N R R N e R Rl e e N e R e e R N e N e e e e N N R R e R e N R R N N N e N N B B o B ]
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Project no.: 21.3427.23

DATE : 2 - 12 - 87.
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Table A.II.2.l1a (continued)

CORE 7129/10-U-02

CONCENTRATION (ul Gas / kg dry Rock) OF C1 - C5+ HYDROCARBONS 1IN HEADSPACE GAS

I SUM SUM VWET- iC4 I
I IKU DEPTH cl c2 C3 iC4 nCa4 C5+ Cl-C4 C2-C4 NESS -—-———- I
I no. m %) nC4 I
T T T T T T T e L L P R R e S D D D et Do ] I
I I
I D 0782 98.36 361 6 367 6 1.72 #kkkkk T
I I
I D 0790 101.43 151 34 185 34 18.51 #kkkkk T
I I
I D 0797 104.38 48 8 56 8 14.07 *kkkkk I
1 I
I D 0804 107.07 136 44 180 44 24,54 *xkdkkk T
I I
I D 0811 110.29 236 51 288 51 17.81 *%kkkx I
I I
I D 0819 113.44 351 108 459 108 23.45 *kkk¥k T
I I
I D 0825 114.39 109 4 113 4 3,13 Fkkkkk T
I I
I D 0826 119.49 93 7 101 7 7.35 *kkkkk T
I I
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Project no.: 21.3427.23
DATE : 2 - 12 - 87.

- 127 -

Table A.II.2.1)b
CORE 7129/10-U-02

CONCENTRATION (ul Gas / kg dry Rock) OF Cl - C5+ HYDROCARBONS 1IN OCCLUDED GAS

I SUM SUM WET- iC4 I
I IKU DEPTH (021 C2 c3 ic4 nCé4 C5+ Cl-C4 C2-C4 NESS -———-
I no. m ¢9) nC4 I
) === ——— S

I

I D 0634 32.04 867 24 16 29 907 40  4.43 Fdkkdkk
% D 0641 37.35 730 19 14 11 17 774 44 5.65 ¥kkkkk
% D 0649 40.40 2342 30 61 9 10 43 2453 111 4.54 0.88
% D 0655 42.76 2061 32 27 2 1 56 2123 62 2.92 1.48
% D 0661 46.47 4416 31 12 16 22 4476 60 1.34 *¥kFkkk
i D 0667 49.47 1858 30 21 10 14 37 1933 75 3.89 0.69
% D 0673 52.47 725 21 18 14 33 778 54 6.91 ¥kkkikk
% D 0679 55.44 3101 49 11 19 12 54 3193 92 2.87 1.55
% D 0683 58.15 2189 42 29 7 18 71 2285 96 4.18 0.38
% D 0696 61.15 1125 32 15 10 8 38 1190 65 5.48 1.22
% D 0702 62.23 2302 163 110 20 26 288 2621 318 12.15 0.78
% D 0711 67.15 257 25 15 9 138 306 49 15.99 *kkkkk
% D 0721 69.64 267 49 57 9 19 396 400 133 33.33 0.45
% D 0729 72.74 4434 295 143 26 25 652 4923 489 9.93 1.03
% D 0735 73.60 2348 950 530 84 83 1657 3995 1647 41.23 1.02
% D 0739 77.21 6076 363 151 26 23 697 6639 564 8.49 1.13
% D 0744 79.79 12047 311 116 24 18 549 12517 470 3.75 1.35
% D 0749 83.24 344 28 19 8 10 307 409 65 15.90 0.76
% D 0754 86.32 445 36 16 0 3 285 499 54 10.89 0.12
% D 0760 87.12 263 28 12 6 7 201 316 54 16.92 0.90
% D 0759 89.37 4701 145 75 25 22 227 4967 266 5.35 1.13
% D 0767 92.39 2002 45 11 3 36 2060 58 2.82 *kkkkk
i D 0773 95.39 7453 87 16 1 3 56 7559 106 1.40 0.35

e bt bl b b b bt b b b e e e b b b b b e e e e e e e e
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Project no.: 21.3427.23
DATE : 2 - 12 - 87.

CONCENTRATION (ul Gas / kg dry Rock) OF Cl1 - C5+

- 128 -

Table A.II.2.1b (continued)

CORE 7129/10-U-02

HYDROCARBONS IN OCCLUDED GAS

0797 104.38
0804 107.07

0819 113.44

D

D

D

D

D 0811 110.29
D

D 0825 114.39
D

0826 119.49

SUM SUM WET- iC4

C1 c2 C3 ic4 nC4 C5+ Cl-C4 C2-C4 NESS -———-
(%) nC4

863 30 10 28 904 40 4,45 Fkkxkk
310 40 12 41 361 51 14.21 *k¥dekk
195 24 10 19 229 35 15.13 #*kkkkk
414 85 14 26 512 98 19.17 *kkikkk
298 43 14 9 364 66 18.14 *kdkk
415 75 17 13 24 519 104 20.13 **kkkk
198 15 11 8 21 232 34 14.63 *kdkkk
419 27 10 33 456 37 8.18 *kkkxk

Lo B e B e B e I e B e B e B I B B B I B e I e R I e B B ]
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Project no.: 21.3427.23

DATE : 2 - 12 - 87.
Table A.II.2.1c
CORE 7129/10-U-02

CONCENTRATION (ul Gas / kg dry Rock) OF Cl - C5+ HYDROCARBONS  SUMMATION

I SUM SUM WET- iC4
I IKU DEPTH Cc1 c2 Cc3 iCc4 nCé c5+ Cl-C4 C2-C4 NESS ~———-
I no. m % nCé4
I====== _____

0634 32.04 1151 26 16 29 1193 42 3.33 Fkkkkk
0641 37.35 1036 21 14 11 17 1082 46 4.25 Fkkkkk
0649 40.40 3394 35 69 11 10 43 3520 126 3.57 1.06
0655 42.76 3445 37 32 2 1 56 3518 73 2.07 1.48
0661 46.47 5609 36 15 16 22 5675 67 1.17 *&kkikk
0667 49.47 3270 36 26 11 16 37 3360 90 2.68 0.72
0673 52.47 5697 45 30 17 2 33 5790 93 1.61 9.77
0679 55.44 6485 69 18 21 14 54 6607 122 1.84 1.49
0683 58.15 4712 61 36 9 18 71 4836 123 2.55 0.48

D
D
D
D
D
D
D
D
D
D 0696 61.15 3495 63 27 13 11 38 3609 114 3.17 1.18
D 0702 62.23 9404 324 141 24 30 318 9923 519 5.23 0.79
D 0711 67.15 9194 207 49 15 6 209 9471 277 2.92 2.65
D 0721 69.64 9097 517 163 23 30 496 9831 734 7.46 0.76
D 0729 72.74 27622 596 172 29 27 666 28446 825 2.90 1.07
D 0735 73.60 34643 2095 672 101 93 1751 37605 2961 7.88 1.08
D 0739 77.21 27219 694 182 30 25 715 28149 931 3.31 1.20
D 0744 79.79 27731 576 144 28 18 573 28497 766 2.69 1.57
D 0749 83.24 12056 503 104 22 18 380 12703 647 5.09 1.25
D 0754 86.32 9172 502 110 18 13 385 9815 643 6.55 1.35
D 0760 87.12 2765 258 59 16 12 243 3111 346 11.13 1.36
D 0759 89.37 8225 224 84 27 22 240 8580 356 4.15 1.24
D 0767 92.39 3373 64 13 3 36 3433 80 2.32 kkkkkk

D 0773 95.39 13219 155 20 1 3 56 13397 178 1.33 0.35

HHHHHHI—'lHHHHHHHHHI—IHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
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Project no.: 21.3427.23
DATE : 2 - 12 - 87.
Table A.II.2.1lc (continued)

CORE 7129/10-U-02

CONCENTRATION (ul Gas / kg dry Rock) OF Cl - C5+ HYDROCARBONS  SUMMATION

I SUM SUM VWET- iC4 I
I IKU DEPTH Ccl Cc2 Cc3 iC4 nC4 C5+ Cl-C4 C2-C4 NESS -—--—-—-- I
I no. m %) nC4 I
I========= —————————————— t 1] I
I I
I D 0782 98.36 1224 37 10 28 1271 47 3.66 *kkkkkx T
I 1
I D 0790 101.43 460 74 12 41 546 86 15.67 *kkkkx T
I ; I
I D 0797 104.38 243 32 10 19 286 43 14,92 *kkkik T
I I
I D 0804 107.07 550 129 14 26 692 142 20.57 *kkkkk I
I I
I D 0811 110.29 534 94 14 9 651 117 18.00 **kk*k*x T
I I
I D 0819 113.44 766 183 17 13 24 978 212 21.69 *kkkkk T
I I
I D 0825 114.39 307 18 11 8 21 345 37 10.87 *¥kkxk T
I I
I D 0826 119.49 512 35 10 33 557 45 B8.03 *kdkkk T
I I
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Table A.II.2.2

Core 7129/10-U-02

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

DATA FROM ROCK EVAL PYROLYSIS
i_—-‘====_ : HYDR. OXYGEN PETROLEUM PROBT-;EQE_—
I IKU DEPTH : S1 S2 S3 TOC INDEX INDEX POTENTIAL INDEX MAX
I No. : S1
I T
I m ( mg/g ROCK Yy %) ( mg/g TOC ) S1+S2 S1+82 (C)
; ST
ID 634 32.04 @ kkEkk  kkkk  kkkk (0,11 kkkkk  kkkk Kkdkokk  kkkkkk kkk
% D 636 32.84 : *hkk  kkkk  kkkk (0,13  kkkkk  kkkk  kkkkkk  kkdkkk  kkk
% D .640 34.30 : kkkk  kkkk  hkkk (.13  kkkkk  kkkk  hkkkkk  kdkokkdkk  kkk
% D 644 35.93 : dkkk  kkkk  kkkk (.20 kkkkk  kkkk  kkkkkk  kkkkkk  kkk
% D 641 37.35 : Kkkk  kkkk  kkkk (0,10 kkkk  kkkk  hkkkkk  kkkkdkk  kkk
§ D 650 37.92 : kkkk hkkk kkkk (.25 Kkkkk  kkkk  kkkkkk  kkkkkk  kkk
% D 649 40.40 : Kkkk  hkkk hkkk (0,17  hkkkk  kkkk  kkkkkk  kkkkkk  kkk
% D 658 40.67 ; 0.04 0.29 0.72 0.35 83 206 0.33 0.12 426
% D 655 42.76 : dkkk  hkkk  kkkk (0,12 kkkkk  kkkk  kkkkkk Jkkkdk Kk
§ D 662 43,62 : kkkk  Kkkk  kkkk 0,10 kkkkk  kkkk  dokkkkk  dokdkkk ook
% D 664 45,29 : Fkkk  kkkk  kkkk (.14 kkkkk  kkkk kkkkkk kkkkkk kkk
% D 670 48.51 ; 0.05 0.00 1.61 0.30 0 537 0.05 1.00 **=*
i D 667 49.47 § K*hkk  kkkk kkkk (.15 kkkkk  kkkk  kkkkdkk  kkkkkk Kk
% D 673 52.47 : Kkkd  kkkk  kkkk (.12 kkkdkk  kkkk  dkkkkkk  kkkkkk  kkk
% D 680 54.30 : dokkk  khkk  hkkk (.24 kkkkk  kkkk  kkkkkk  kkkkkk  kkk
% D 679 55.44 : Kdkk  Fkkk  Kkdkk (.12  KEkkkk  kkkk  kkkkkk  kkkkkk  kkk
% D 698 58.43 : Jedkd  hkkk  kkkk (.18 kkEkEkEk  kkkk  kkkkkk  kkkkkk  dokk
% D 696 61.15 : dkkk  kkkk  kkkk (.15 kkkk  kkkk  kkkkkk  kkkkkk  kkk
% D 702 63.23 i Jhkk  kkkk  kkkk (.36  kkkkk  kkkk  kkkkkk  kkkkkk  kkk
% D 715 64.54 : KkkF  hkkk  dkkk (0,25 kkkkk  kkkk  kkkkkk  kkkkdkk  kkk
% D 716 65.88 : *kkk  kkkk  kkkk (.28 hkkkkk  kkkk kkkkkk kikkkkk  kkk
i D 717 . 66.45 ; 0.06 0.04 0.79 0.29 14 272 0.10 0.60 437

DATE : 28 - 1 - 88.
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Table A.II.2.2 (continued)
Core 7129/10-U-02

DATA FROM ROCK EVAL PYROLYSIS

i : HYDR. OXYGEN PETROLEUM PROD. TEMP.I
I IKU DEPTH : s1 S2 S3 TOC INDEX INDEX POTENTIAL INDEX MAX I
I No. : s1 I
I 25 I
I m : ( mg/g ROCK ) (%) ( mg/g TOC ) S1+S2 S1+82 (C) I
;T mosemmmmmmmmeee :
ID 711 67.15 1 kkkk  kkkk  kkkk (0,26 hkkkk  kkkk  kkkkkk  okkkkkk  kkk T
% D 722 67.67 : 0.10 0.02 0.81 0.34 6 238 0.12 0.83 418 %
% D 723 68.54 ; 0.07 0.08 .0.69 0.47 17 147 0.15 0.47 (328)%
% D '724 69.43 : 0.11 0.11 0.82 0.40 28 205 0.22 0.50 (278)%
i D 721 69.64 f Kkkk  kkkk  kkkk Q.41  kkkkk  kkkk  kkkkkk  kkkkkk ke i
i D 732 71.20 2 0.10 0.19 0.53 0.61 31 87 0.29 0.34 420 %
% D 734 71.62 : 0.06 0.06 0.63 0.39 15 162 0.12 0.50 (378)%
% D 729 72.74 : Kkkk  kkkk  kkkkx (0,20 kkkkk  kkkk  kkkdkk  kkkkkk  dkk %
% D 736 72.82 i 0.05 0.12 0.63 0.38 32 166 0.17 0.29 (379)%
% D 735 73.60 i 0.17 0.94 1.11 0.89 106 125 1.11 0.15 425 i
% D 742 74.32 : 0.14 0.56 0.66 0.60 93 110 0.70 0.20 426 i
i D 741 76.74 : 0.16 0.00 0.60 0.27 0 222 0.16 1.00 *** %
% D 739 77.21 ; Kkkk  kkkk  kkkk (0,39 kkkkk  kkkk  kkkkkk  kkkkkk  kkk %
i D 745 77.53 i 0.12 0.11 0.49 0.41 27 120 0.23 0.52 444 %
% D 1981 77.98 : 0.23 0.38 0.75 0.91 42 82 0.61 0.38 412 %
% D 744 79.79 f Rkkk  kkkk  kkkk (.30 kkkkk  kkkk  kkkkkk  kkkkkk  kkk %
% D 752 82.61 i 0.09 0.16 0.53 0.42 38 126 0.25 0.36 409 %
% D 749 83.24 ; Kkkk  dkkk  kkkk (0,37 kkkkk  kkkk  kkkkkk  kkkkkk ok %
% D 1982 84.10 : 0.05 0.02 0.45 0.38 5 118 0.07 0.71 (362)%
% D 1983 85.69 : 0.06 0.05 0.60 0.48 10 125 0.11 0.55 (293)%
% D 756 86.11 z 0.07 0.09 0.43 0.46 20 93 0.16 0.44 (327)%
% D 754 86.32 : Fkkk  kkkk  kkkk (.45 kkkkk  kkkk  kkkkkk  dokkkkk kkk %
I : I

DATE : 28 - 1 - 88.
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Table A.II.2.2 (continued)
Core 7129/10-U-02

DATA FROM ROCK EVAL PYROLYSIS

I : HYDR. OXYGEN PETROLEUM PROD. TEMP.
I IKU DEPTH H S1 S2 S3 TOC INDEX INDEX POTENTIAL INDEX MAX
I No. : S1

I 3

I m :+ ( mg/g ROCK ) (%) ( mg/g TOC ) S1+S2 51+82 (C)
ID 760 87.12 ¢ kkkk  kkkk  kkkk (.40 kkkkk  kkkk  kkkkkk  kkkkkk  kkk
I

I D 1980 87.15 : 0.09 0.11 0.46 0.52 21 88 0.20 0.45 416

% D 762 87.70 : 0.05 0.01 0.06 0.21 5 29 0.06 0.83 (278)1
% D '771 92.19 2 0.07 0.01 0.25 0.10 10 250 0.08 0.88 (278)1
% D 767 92.39 i kkkk  kkkk  kkkk (0,10 Kkkkk  kkkk  kkkkkk  kkkkkk  dkk

% D 773 95.39 : dekkk  dkkd  dkkk (0,12  Kkkkk  kkkk  kkkkkk  dekdkdek  kdok

i D 782 98.36 z Kkkk  kkkk  kkkk (0,08  Kkkkk  kkkk  kkkkkk  kkkkkk  kkk

% D 790 101.43 i Kkkk  kkkk  kkkkx (0,10 Fkkkk  kkkk  kkkkkk  kkdkkk  kkk

% D 803 103.62 : Kkkk  kkkk  kkkk (0,15 kkkk  kkkk  kkkkkk  kkkkkk  kkk

% D 797 104.38 i Kkkk  kkkk  kkkk (0,10 Kkkkk  kkkk  kkkkkk  dokkkkk  kkk

% D 809 106.72 ; 0.08 0.10 0.80 0.33 19 151 0.18 0.44 403

% D 804 107.07 ; Kkkk  kkkk  kkkk (0,15  Kkkkk  kkkk  kkkkkk  kkkkkk  kkk

% D 817 108.51 : 0.10 0.02 0.27 0.09 22 300 0.12 0.83 (326)
% D 811 110.29 : Kkkk  kkkk  kkkk (0,10 Fhkkk  kkkk  kkkkkk  kkkkkk  kkk

£ D 821 111 § Khkk  kkkk  kkkk (0,17 kkkkk  kkkk kkkkkk kkkkkk Rk

% D 819 113.44 ; Kkkk  kkkk  kkkk (0,12 kkkkk  kkkk  kkkkkk  kkkkkk  kkk

{ D 825 114.39 : kdkkk  Kkkkk  dkkkx (0,10 Kkkkk  kkkk  kkkdokk  kkkkkk  kkk

% D 828 114.45 : Kkkk  kkkk  kkkk (0,17  Kkkkk  kkkk  kkkkkk  dkkkkk  kkk

% D 826 119.49 : Kkkk  kkkk  kkkk (0,00 Kkkkk  kkkk  kkkkkk  kkkkkk  kkk

I :

R I e e il e i el e e R R N R R N R N N B B B N N B B Y o B |

DATE ¢ 28 - 1 - 88.
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SINTEF-GRUPPEN
' Table A.II.2.3

'Core number: 7129/10-U-02
Reference number:21.3427.23
(1/1)

VITRINITE REFLECTANCE DATA

I IKU NO I LOCATION I DEPTH I VITRINITE I REL I STANDARD I FLUORE- I

I I (M) I REFLECTANCE I RAT I DEVIATION I SCENCE I
I I I I I I I I
ID-732 I -————- I 71.20I 0.69 (15) I R I 0.15 I 3-47 I
I I I I I I I I
ID-1990 I -————— I 84.07I 0.93(9) I R I 0.14 I 3-47 1
I I I I I I I I
ID-762 I -———- I 87.70I 0.46 (7) I P I 0.04 I 2-47 I
I I I I 0.72 (11) I R I 0.08 I I
I I I I 0.99 (1) I R I 0.00 I I
I I I I I I I I
ID-800 I ----— I 102.69 I 0.44 (8) I P I 0.05 I -— I
I I I I I I I I

Good; F = Fair; P = Poor

REL RAT (Reliability Rating): G
S Stained; R = Reworked.



’ BE&@ . . Tableno.: A.II.2.4
Visual Kerogen Analysis Well n0.: 7129,10-y-02
" Depth .. . Particle Preservation Thermal maturation Remarks
Sample (m) Composition of residue size palynomorphs index
D 0731 70.60 Am: 15% F-M Fair-Good 3.0-3.5 Organic residue dominated
Lm: 5-10% by small-medium sized
Ve 5-10% black, angular coaly frag-
C: 55-60% ments.
D 0748 79.18 Am: 25-30% F-M Fair 3.0-3.5 Comparable with sample '
Lm: 5% D 0731 (70.60 m).
W: 5%
C: 60-65% !
o
D 0757 84.97 Am: 25-30% F-M-L Fair-Poor. ?23.0-3.5 Comparable with sample v
Lm: 5% D 0731 (70.60 m) and !
Ws  10% D 0748 (79.18 m) above.
C: 55-60%
D 0764 88.60 Am: 15-20% F-M-L Poor ?3.0-3.5 Organic residue dominated
Lm: 10% by small-medium sized
V: 10% angular, black coaly frag-
C: 60-65% ments.
D 0816 109.49 Am: <5% F-M No palynomorphs N.D.P. Sieved residue®’ totally
Lm: <5% observed dominated by opaque, angu-
W: <5% lar coaly fragments.
C: >90%
* only sieved residue
available.
Abbreviations
Am Amorphous Al Algal material W  Woody material F Fine
Lm Liptinitic material c Coaly fragments M Medium
L Large

R/AM4/anl/3



Table no.: A.II.2.4

O

Visual Kerogen Analysis

Well no.: 7129/10-u-02

Remarks

Sample

Depth
(m)

Particle

Composition of residue .
size

Preservation
palynomorphs

Thermal maturation
index

D 0829 118.85

Too little organic residue
to give any semi quantita-
tive estimates of kerogen
composition.

i
o
(=53
i
Abbreviations
Am Amorphous Al Algal material W  Woody material F Fine
Lm Liptinitic material c Coaly fragments M Medium
L Large

R/AM4/ani/4
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Table A.II.2.5
AMOUNT OF ASPHALTENES AND POLARS IN SEDIMENT
Core 7129/10-U-02

I : Asphaltenes : Polars
I IKU-No DEPTH : :

I (m) (mg) : (mg)
I==________..._...=== ===

I H :

I D 732 71.20 3.4 H 2.0
I : : ,
I D 745 77.53 2.8 : 1.1
I : :

I D 1981 77.98 : 12.5 : 7.3
I H H

I D 1982 84.10 : 8.3 H 3.7
I H H

I D 1983 85.69 8.7 : 6.1
I S :

I D 1980 87.15 8.1 : 4.3
I H B

I D 817 108.51 3.5 : 1.2
I H :

g bt e bt b bt b b b R
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Project no.: 21.3427.23
Well ident.: 7129/10-U-02

DATE : 3 - 3 - 88.

WEIGHT OF EOM AND CHROMATOGRAPHIC FRACTIONS

- 138 -

Table A.II

2.6

I ¢ Rock I
I IKU-No DEPTH : Extr. EOM Sat. Aro. HC Non HC TOC I
i m @ (e (g) () () () @ 1
I H I
I D 732 71.20 : 19.4 5.4 0.1 0.7 0.8 4.6  0.61 I
I b 745 77.53 1 15.0 4.7 0.2 0.5 0.7 4.0 0.2 T
T D198l 77.98 + 39.2  28.9 1.8 4.7 6.5 224 0.911
. 1982 84.10 + 60.1 1.4 0.6 2.0 2.6 11.8  0.38 I
I D 1983 85.69 1 52.2  14.9 0.8 2.3 3.1 1.8 0.48 1
I o 1980 87.15 : 56.3  16.8 3.2 3.5 6.7 10.1  0.52 I
% D 817 108.51 : 20.7 2.4 0.4 0.5 0.9 1.5  0.09 %
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Project no.: 21,3427.23
Well ident.: 7129/10-U-02
DATE : 3 - 3 - 88.
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Table A.II.2.7

CONCENTRATION OF EOM AND CHROMATOGRAPHIC FRACTIONS

(Weight ppm of rock)

I :

I IKU-No DEPTH : EOM Sat. Aro. HC Non HC
I (m) H

I=z====

I :

1 D 732 71.20 278 5 36 41 237
I. :

I D 745 77.53 313 i3 33 47 266
I s

I D 1981 77.98 : 738 46 120 165 573
I 3

1 D 1982 84.10 240 10 34 44 196
I o

I D 1983 85.69 : 285 16 44 60 226
I :

I D 1980 87.15 298 58 62 119 . 179
I :

I D 817 108.51 : 116 19 24 43 72
I H

L T W B o O B T o T R T o T T T o B o T R R O B |
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Project no.: 21.3427.23
Well ident.: 7129/10-U-02
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DATE : 3 - 3 - 88.
Table A.II.2.8
CONCENTRATION OF EOM AND CHROMATOGRAPHIC FRACTIONS
(mg/g TOC)
i— : I
I IKU-No DEPTH : EOM Sat. Aro. HC Non HC I
I (m) : I
I ==== === === I
I : I
I D 732 71.20 : 45.6 0.8 5.9 6.7 38.8 I
I. H I
I D 745 77.53 74.4 3.2 7.9 1i.1 63.3 I
I s : I
I D 1981 77.98 81.1 5.1 13.1 18.2 62.9 I
I : I
I D 1982 84.10 : 63.1 2.6 8.9 i1.6 51.5 I
I s I
I D 1983 85.69 : 59.5 3.4 9.1 12.5 47.0 1
I : I
I D 1980 87.15 57.3 11.1 11.9 22.9 L 34.4 1
I : I
I D 817 108.51 ¢ 128.7 21.5 26.8 48.3 80.4 I
I : I




IHU—.

Project no.: 21.3427.23

Well ident.: 7129/10-U-02

DATE : 3 - 3 - 88.
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Table A.II.2.9

COMPOSITION OF MATERIAL EXTRACTED FROM THE ROCK

T . sat Aro HC SAT  Non HC HC
I IKU-No DEPTH : —_— —_—— em——— —

I : EOM EOM EOM Aro EOM Non HC
I (m) : M4 Y4 b4 100 4 x 100
I P ———

I :

I D 732 71.20 : 1.9 13.0 14.8 14.3 85.2 17.4
I :

I D 745 77.53 4.3 10.6 14.9 40.0 85.1 17.5
I - :

I D 1981 77.98 6.2 16.2 22.4 38.5 77.6 28.9
I :

I D 1982 84.10 : 4.2 14.2 18.3 29.4 81.7 22.4
I :

I D 1983 85.69 : 5.6 15.3 20.9 36.8 79.1 26.5
I :

I D 1980 87.15 : 19.3 20.7 40.0 93.1 60.0 66.7
I : .

I D 817 108.51 16.7 20.8 37.5 80.0 62.5 60.0
I H

il e e R R N R N N R N R R N N N e N ]
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Table A.II.2.10

Core 7129/10-U-02

TABULATION OF DATA FROM THE GASCHROMATOGRAMS

I DEPTH : PRISTANE PRISTANE PHYTANE A n-Cl17 I
I IKU No. ! A= B = CPI CPI I
I (m) : PHYTANE n-C17 n-C18 B n-C27 1 2 I
Iz===cczzzczz=szs=s===coz===========z=============s=sooooss====s=sss==szs=sos I
I : I
I D 732 71.20 : 1.2 0.5 0.3 1.6 0.5 1.3 1.2 I
I : I
I D 745 77.53 : 1.8 0.3 0.2 2.0 1.6 1.3 1.2 I
I : I
I D-1981 77.98 : 1.5 0.3 0.3 0.9 4.3 1.1 1.0 I
I : I
I D 1982 84.10 : 1.1 0.6 0.5 1.3 1.1 1.3 1.2 1
I H I
I D 1983 85.69 : 1.0 0.6 0.5 1.3 1.0 1.5 1.3 I
I : I
I D 1980 87.15 : 1.0 0.5 0.4 1.2 0.6 1.6 1.3 I
I : I
I D 817 108.51 : 1.1 0.6 0.4 1.6 0.1 1.1 1.1 I
I : . I
DATE : 2 - 3 - 88.
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Table A.IT.2.11a:

Molecular ratios from sterane and terpane mass chromatograms.

Maturity ratios.

Core 7129/10-U-02

IKU no. Depth B/ af+Bat’  %2252) %Bg3! %20s%)
(m)
5-0732 71.20 0.83 34.5 59.4 5.0
D-1981 77.98 0.87 27.6 43.4 7.1
D-1982 84.10 0.87 24.0 45.7 9.2
D-1983 85.69 0.87 33.3 444 8.9
D-1980 87.15 0.85 36.6 40.6 8.9
D-0817 108.51 0.87 48.5 76.2 34.0

b E/(E+F) in m/z 191.
2) Average % distribution between first and second eluting isomers of
extended hopanes.

3) 2(r+s)/(q+t+2(r+s)) in m/z 217.

4) q/(q+t) in m/z 217.

R/AM7/anl/5
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Table A.IT.2.11b:

Molecular ratios from terpane and sterane mass chromatograms.

Maturity and source characteristic ratios.

Core 7129/10-U-02

IKU no. Depth (m) Q/EYV Tm/Ts?’  X/E¥)
D-0732 71.20 0.10 3.13

D-1981 77.98 0.20 2.16 0.06
D-1982 84.10 0»98 1f57 n.d.p.
D-1983 85.69 1.06 1.56 n.d.p.
D-1980 87.15 0.15 i.68 n.d.p.
D-0817 108.51 0.32 2.50

1)

2) B/A in m/z 191.

3) Relative abundance of unknown (X/E in m/z 191).
4)

5)

R/AM7/anl/6

Z/EY)

0.12

n.d.p.

n.d.p.

n.d.p.

Relative abundance of tricyclic terpanes (Q/E in m/z 191).

Relative abundance of bisnorhopane (Z/E in m/z 191).

a/a+j>’

0.13

0.18

0.36

0.32

0.19

0.59

Relative abundance of C,, rearranged steranes (a/(a+j) in m/z 217).



LY.,

- 145 -

Table A.IT.2.12:

Molecular ratios from aromatic sterane mass chromatograms.

Core 7129/10-U-02

IKU no. . De(eg;h Wp Gy, Ky Ky W RCasers
Cy0%C2y C20%C2s C21+Cys C27¢:1*Casmono C28tri*C29mono

D 1981 77.98 47.8 67.4 11.8 19 10

D 1982 84.10 55.2 66.8 11.1 21 17

D 1983 85.69 52.1 66.9 11.4 30 28

D 1980 87.15 51.1 83.5 13.4 36 16

1) M/(M+P) in m/z 231 (triaromatic side chain cracking)

2) M/(M+S) in m/z 231 (triaromatic side chain cracking)

3) a/(a+h) in m/z 253 (monoaromatic side chain cracking)

4) P/(P+h) in m/z 231 and m/z 253

3) S/[S+m+k*S/(S+R)] in m/z 231 and m/z 253

The aromatisation ratios (4 and 5) are only approximate as the data were

aquired by selective ion monitoring and based on an external calibration of

the relative responses of m/z 231 and m/z 253.

5)
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Figure A.II.2.1:

Saturated hydrocarbon gas chromatograms

n-C,, etc. - n-alkanes
Pr - pristane
Ph - phytane

I -

other acyclic isoprenoids

contamination
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Figure A.IT.2.2:

Aromatic hydrocarbon gas chromatograms

N - Naphthalene

MN -~ Methylnaphthalenes
DMN -~ Dimethylnaphthalenes
TMN - C;-naphthalenes

P - Phenanthrene

PN - Methylphenanthrenes

DMP - Dimethylphenanthrenes
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T T I | T T T I T T T l T T L] ¥ l T T L] T I LI L] ¥ ¥ I T T T
10.00 20.00 30.00 40.00 50.00 60.00 20.00 80.00

- 6ST -



INTENSITY (mU)

600.

500.

400.

300.

200.

00

0p

0o

00

00

.00

RETENTION TIME C(MINUTES)

Analysis 427D13980A 7,1,1 7128/10-U-02,FID/FPD

} Aromatic Hydrocarbons
] P Core 7129/10-U-02

] MP Sample D-1980

] r— 87.15m
7 TMN

1 1

-

T DMN

- ~—

] DMP

1 T

4 MN

Jl} — LN vuh

T T ' I T ¥ T l T T T ¥ I T L) T ¥ I ¥ ¥ I T ¥ T I T T ¥
*10.00 20.00 30.00 40,00 50.00 20.00

- 091 -



INTENSITY (mUd

18.

172,

16.

15.

14.

13.

12.

11.

10.

00

]

00

0o

Y

00

oo

00

00

.00

.00

Analysis 427D0817A 2,1,1 7129/10-U-02
_ Aromatic Hydrocarbons
] Core 7129/10-U-02
N Sample D-817
1 108.5Im
i DMP
1 —
| MR ||
] e b
]
| I T T T T | T T T ¥ I T T L] T ] I ¥ T ¥ T I L) T Y
10.00 20.00 30.00 40.00 50.00 60.00 20.00

RETENTION TIME C(MINUTES)

- 191 -



THU-

- 162 -

Figure A.II.2.3:

Mass fragmentograms of m/z 191, 205, 163, 177 (terpanes).

T M MmO X O N @ >»P 4 0O v

ZE R Co

tricyclic terpane

tricyclic terpane

tricyclic terpane (17R,17S)
tetracyclic terpane

tricyclic terpane (17R,17S)

Ts’ 18a(H)-trisnorneohopane

Tm, 17o(H)-trisnorhopane
bisnorhopane

17a(H)-norhopane

unknown triterpane
178(H)-normoretane

17a(H)-hopane

178(H)-moretane

17 o(H)-homohopane {225)
17(H)-homohopane (22R)

+ unknown triterpane (gammacerane?)
178(H)-homomoretane
17a(H)-bishomohopane (22S,22R)
17a(H)-trishomohopane (22S,22R)
17a(H)-tetrakishomohopane (22S,22R)
17a(H)-pentakishomohopane (225,22R)

(IV,R=C,4Hy)
(1V,R=C H
(1V,R=C
(v)
(1V,R=C
(111)
(I,R=H)

sH11)
6t'13)

H

7 15)

(1,R=C,Hg)
(11,R=C,H,)
(1,R=CH,)
(11,R=C,H.)
(I,R=CHg)
(1,R=C,Hg)

(11,R=C,H
(1,R=C,H
(1,R=C,H
(1,R=C,H
(1,R=C H

9)
1)
13)
15)

8 17)




UIKQQNPPEN - 163 -

07325AT  18-FEB-88  Sir:Yoltage 7878H  Sys: TRISTER
Sample | Injection |  Group 1 HMass 131.1888
Text:21.3427.23

188, E Nora: 2813
m/z 191
D-732
7129/10-U-02
84 | 71.20m
c
68 |
D
H
48 | B
{
F 1
24 P J
a S ? q
1]
R
A "\IMAJLA’M v h M
]

26:50  30:48  34:38  38:28 4218 46:98 4958 5348 5):38
0732SAT  18-FEB-88  Sir:Voltage 7878H  Sys: TRISTER

Sample 1  Injection 1  Group I Mass 285.1888
Text:21.3427.23

{88 Nora: 436
m/z 205
8o
68
40 |
) N\\ \Afkw
g . #M

26:58 3048 34:30  33:20  42:10 4588 4958 5349 57:38



- 164 -
SINTEF GRUPPEN

D1981SAT  3-NOV-87 Sir:Voltage 12-258  Rent:IKU Systen: QUADSAT
Sample ! Injection 1  Group ! Mass 131.1888
Text:
188 | E Nora: 152
m/z 191
c D-1981
8. Core 7129/10-U-02
77.98 m
B
- 68
D

4
X
U
32:88  36:88  49:88 4488  49:88 5288 5688 1B
DISBISAT  3-HDV-87  Sir:Voltage 12-258  Acnt:IKY Systes: QUADSAT
Semple 1 Injection 1  Group 1 Mass 205.1808
Text:
188. Nora: 21
m/z 205
D-1981
88 | Core 7129/10-U-02
77.98 m
68 ]
4]
28y
8

32:08  36:89  48:88  44:08 4888 5288 5698 10



LY,... e

01982SAT  3-NOV-87 Sir:Voltage 12-258  Aent:IKU Systen:QUADSAT
Sample | Injection i  Group | Mass 191.1888
Text:
188. P Nora: 155
m/z 191
D-1982
g8 | | Core 7129/10-U-02
’ 84.10 m
Q
6a. e
B
R S
48 ]
{ T A
D
| "
28 | H
| Al
32:89  35:08 48:8  44:88  48:08 5288  56:8  1:@
D1982SAT  3-NOV-87 Str:Voltage 12-258  Rent:IKU System:QUADSAT
Sample 1 Injection 1  Group 1 Mass 285.1808
Text:
Nora: 14
m/z 205
D-1982
Core 7129/10-U-02
84.10 m

i .

1

il

vz M
—

32:08  36:88  48:88  44:68  48:08 5288  56:08 18




THU-.

D13835AT  3-NOV-87

- 166 -

Sir:Voltage 12-258  Rent:IKU

Systen:QUADSAT

Sample | Injection | Group I Mass 131.1868
Text:
108, P Nora: 179
m/z 191
D-1983
08 . Core 7129/10-U-02
85.69 m
68 | ]
c E
48 R S B
|
T A
cB D H
K
8 , — : , S
3¢:88  36:08  48:88  44:08  49:98  52:88  56:88 1:8
D1983SRT  3-NOV-87 Sir:Voltage 12-258  Rent:IKU Systen:QURDSAT
Sample | Injection I  Group 1 Mass 2@5.1808
Text:
188_ Nora: 16
m/z 205
D-1983
g8 | Core 7129/10-U-02
85.69 m
68 _
48 |
28 |
a T v v - T 13 T T T —
3:88  36:08  48:89  44:88  43:88  52:88  56:00 {:8



1

THU-

D1388SAT  3-NOV-87

- 167 -

Sir:Voltage 12-258

Aent - IKU Susten: QUADSAT

Sample | Injection 1  Group ! Mass 191.1888
Text:
188, E Nora: k|
c m/z 191
D-1980
88 Core 7129/10-U-02
87.15 m
68
49
28 P
Q S
N
8 : ; i : : —

32:88  36:88  48:88  44:08  48:9@  52:08  56:89 1:8
D1368SAT  3-NHOV-87 Str:Voltage 12-258  Acnt:IKU Systen:QUADSAT
Sample 1 Injection 1  Group 1 HMass 285.1008
Text:

108, Nora: 8
m/z 205
D-1980

g8 . Core 7129/10-U-02
87.15m

68

48

28 |

32:88  36:08  48:88  44:88  46:08  52:88  56:88 1:8



D.K@Glupm - 168 -

) D817SAT  18-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection !  Group 1 Mass 191,1808
Text:21.3427.23

198. E Nors: 2128

m/z 191
C D-817

7129/10-U-02

88 108.51m

p

69 |

48 | 0 B 4

28 | NS A p|| F

T ﬁ | J
IINT LY M

L

8 H/A"“\-—-..

26:50  38:48  34:38  38:20 4210 46:08 4958 5348 5738
D817SAT  18-FEB-88  Sir:Voltage 78784  Sys+ TRISTER

Sample { Injection | - Group | Mass 205.1808
Text:21.3427.23

180 Nora: 238
m/z 205
88 |

b8

48 |

24 | . i
\

26:58  38:40  34:30  33:20 4218 46:08  49:58 5398 57:30




(- -

0732SAT  1B-FEB-88  Sir:Voltage 7078H  Sys: TRISTER
Sample 1 Injection I  OGroup I Mass 163.1228
Text:21.3427.23

180_ Hora: 778
m/z 163
D-732
7129/10-U-02

a8 | 71.20m

6d |

%

2659 3048 34:38 38:28  42:18  46:88  49:58  53:48  57:3
0730547  18-FEB-B8  Sir:Voltage 7878H  Sys: TRISTIR

Sample 1 Injection 1  Group ! Mass 177.1000
Text:21.3427.23

168. Nora: 1168

m/z 177

88 |

Ba .

44 |

28

[ L e MM

4 — —
cb:58  30:48  34:38 3320 42:18  46:88  43:58 5340 57038




DI3BISAT  3-NOV-87

-'170 -
Sir:VYoltage 12-258

Acnt: IKU

Systea:QURDSAT

Sample | Injection 1  Group | Mass 163.1888
Text:
168 Nora: 128
m/z 163
D-1981
68 Core 7129/10-U-02
77.98 m
60 |
48 .
28 .
32:88  36:88  49:88  44:88  48:88  52:@@  56:00 1:8
DISB1SAT  3-KOV-87 Sir:Yoltage 12-258  fent:IKU System: QUADSAT

Sample 1
Text:

Injection 1

188_

38 |

8.

Mass 177.1888

Group 1

|

Nora: 74

m/z 177

D-1981

Core 7129/10-U-02
77.98 m

gy
—

32:88  36:08

49:88  44:09  48:08

5288 56:88 1:@



D1382SAT  3-NOV-87 Sir:-Voltage 12-258  fcnt:IKU
Sample I Injection I  Group | Mass 163.1888
Text:

188

88 |

28

32:08  36:80 4989  44:88  49:88
D1982SAT  3-NOV-87  Sir:Voltage 12-258
Sample I Injection 1  Group | Mass 177.1008

529 5608 1.8

Acnt: IKU

System:QURDSAT

Nora: 39

m/z 163

D-1982

Core 7129/10-U-02
84.10 m

Systen:QUADSAT

~ Text:
198, Nora: 3
m/z 177
D-1982
g8 Core 7129/10-U-02
84.10 m
68 |
45.?} !
28 | ’
\
B

3288 35:08  48:88  44:88  48:08  52:08

36:88 1:8



—

D13835AT  3-NOV-87
Sample 1 Injection |

Sir:Voltage 12-258  fient: IKU System:QUADSAT
Group |  Mass 153.1888

Text:

188 Nora: 186
m/z 163 |
D-1983

88 | Core 7129/10-U-02
85.69 m

b8y,

48 |

8

3c:08 36:68 43:88 5c:88 56:88 1:8

D1963SAT  3-NOV-87
Sample 1 Injection |

Text:
1688

88

68 |

48

28

Sir:-Voltage 12-258  Acnt:IKU Systen: QUADSAT
Mass 177.1808

Nora: 3!
m/z 177

D-1983

Core 7129/10-U-02
85.69 m

Mo

%0

49:89  52:08  S6:00 1:0



D1988SAT  3-NOV-67

- 173 -
Str:Voltage 12-258

fient - IKU

Systen:QUARDSAT

Sample | Injection !  Group 1 Mass 163.1008
Text:
188. Nora: 2l
m/z 163
29 | D-1980
Core 7129/10-U-02
87.15m
|
égiﬁ
48 | il
28
8 : S — . . RS
32:08  36:80  48:88  44:88  45:88  52:8@  56:68 1:8
D1388SAT  3-NOV-87 Sir:Voltage 12-258  Acnt:IKU Systen: QUADSAT
Sample 1 Injection 1  Group 1 Mass 177.1609
Text:
188 Nora: 36
m/z 177
D-1980
88 | Core 7129/10-U-02
87.15 m
68
48 |
28
B , , , . . / —
32:88  36:88  48:88  44:88  48:8@  52:@8  36:08 1:8



D817SAT  18-FEB-B8  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection 1  Group 1 Mass 163.1888
Text:21.3427.23 -

164_ Norm: 643
m/z 163
D-817
7129/10-U-02

88 108.51m

28 |
8 W
26:50  38:48  34:38  33:20  42:18  45:88 4958 5348 5730

D817SAT  18-FEB-88  Sir:Voltage 78784  Sys: TRISTER
Sample 1 Injection |  Group ! HMass 177.1008
Text:21.3427.23

188 Norm: 318

m/z 177

2 |

5 |

48 |

ea.,ﬁhAﬁsiﬁuh;vuxaﬁﬂﬂﬁ,Jwﬂfbﬁﬂ““ﬁbﬂﬁﬁauwh |

B

26:50  30:48 3438 3800 4218 4688 4958 5340 5738



...

- 175 -

Figure A.II.2.4:

Mass fragmentograms of m/z 217, 218, 231, 259 (steranes)

S 33 = ok

S O T O

w

@ .0 A 0 T oo < =

5a(H)-sterane
5a(H)-sterane

138(H),17a(H)
138(H),17a(H)
13a(H),178(H)
13a(H),178(H)

-diasterane
-diasterane
-diasterane
-diasterane

138(H),17a(H)-diasterane (20S

138(H),17a(H)-diasterane (20R

13a(H),178(H)-diasterane (20S

+ 14a(H),17a(H)-sterane (20S)

138(H),17a(H)-diasterane (20S)
+ 148(H),178(H)-sterane (20R)

148(H),178(H)-sterane (20S)

+ 13a(H),178(H)-diasterane (20R)

0s)
0R)
)
(20R)
)
)
)

14a(H) ,17a(H)-sterane (20R)
138(H),17a(H)-diasterane (20R)
13a(H),178(H)-diasterane (20S)
140(H),17a(H)-sterane (20S)
13a(H),178(H)-diasterane (20R)
+ 148(H),178(H)-sterane (20R)
148(H),178(H)-sterane (20S)
14a(H),17a(H)-sterane (20R)
14a(H),17a(H)-sterane (20S)
148(H),178(H)-sterane (20R)

+ unknown sterane
148(H),178(H)-sterane (20S)
14a(H),17a(H)-sterane (20R)

2136
2238
274
27

I T

48
748
7748
50
50
850
48
952

IIIII

28
28

=

27

274
27
28
27
29
29
28

48
50
48
52

nonnnnnnnnnnnnnn

50
9752
50
50
50
52
9752

28
28
28
29

IIIIIIIIIIIIIIII

nnnnnnn

Cagtls2
Cogtls2

b

(V,R=C,Hg)
(V,R=C3H,)
(III,R=H)
(I111,R=H)
(1V,R=H)
(1V,R=H)
(111,R=CH,)
(I11,R=CH,)
(1V,R=CH
(1,R=H)
(IT1,R=C,H)
(11,R=H)
(11,R=H)
(1V,R=CH
(1,R=H)
(I11,R=C,
(1V,R=C,H
(1, R—CH3)
(1V,R=C,H,
(11,R=CH,)
(II,R=CH )
(1, R=CH3)
(1,R=C,He)
(11,R= c 5)

3)

3)
He)
5)

)

(I1,R= CZH?)

(I,R=C,H




B....  owe

07325AT  18-FEB-88  Sir:Voltage 7879H  Sys: TRISTER
Sample 1 Injection 1  Group | Mass 217.132@
Text:21.3427.23

199, i t Nora: 336
m/z 217
D-732
7129/10-U-02

8a | 71.20m

6@ |

r
43 ]
p
Bl . n
a
M q& M_
] -

26:58 3948 3430 3820 4218 4589 4958 5343 57:30
D732SAT  18-FEB-88  Sir:Voltage 7878H  Sys: TRISTER

Sample | Injection 1  Group 1 Mass 218.1888
Text:21,3427.23

198. Hora: Yk
m/z 218
£ |
63
Is
48 | h
h i
n
0
3
v
g J N

2650 3848 3438 3800 d2:18 4588 4358 5346 5730



- 177 -

Sir:Yoltage 12-238  Aent:IKU
Group 1 Mass 217.1008

D1981SAT  3-NOV-87
Injection {

Sample 1
Text:

188
88 |

6@ |

Systen:QUADSAT

Nora: 144

m/z 217

D-1981

Core 7129/10-U-02
77.98 m

32:08 3680 4988  44:88  48:08  S2:08  S6:08  1:@
DISBISAT  3-NOV-87  Sir-Voltage 12258  Acnt:IKU Systen: QUADSAT
Sample I Injection 1  Group 1 Mass 218.1868
Text:

188_ ] t Nora: 33
m/z 218
D-1981
a8 . Core 7129/10-U-02
r 77.98 m
b
60 ]
h

il
&t
1 N
| M
- —

44:99

32:88  36:08  40:08

19:98  52:09  S6:0 19



Y.

D1382SAT  3-NOV-87 Sir:Voltage 12-258  Acnt:IKU Systen: QUADSAT
Sample 1 Injection 1  Group 1 Mass 217.1888
Text:
148, j Norn: 83
m/z 217
D-1982
68 A | Core 7129/10-U-02
84.10 m

32:80 3689 4988  44:88  48:08  5°:08  S6:08  1:B

D1362SAT  3-NOV-87 Str-Yoltage 12-258  flent:IKU Systen: QUADSAT
Sample | Injection 1  Group 1 Mass 218.1608
Text:
188, Y _ Nora: 36
j
m/z 218
D-1982
68 . Core 7129/10-U-02
84.10 m
68 |
t
48 |
28 |
9 Was,,

32:08 3688  49:99  44:88  48:08 5288  56:08  1:B



SINTEF GRUPPEN ) - 179 -

D1383SAT  3-NOV-87 Str:Yoltage 12-258  fent:IKU Systen: QUADSAT
Sample | Injection I  Group I Mass 217.1888
Text:
188, | Nora: 7
m/z 217
D-1983
8 | Core 7129/10-U-02
85.69 m
u
68 |

48
28 v
P
8 : : : . v - , : S—
32:88  36:80  40:88  44:88  48:88  52:@8  S6:00 1:8
D1383SAT  3-NOV-87 Sir:Voltage 12-258  Rent:IKU Systen:QUADSAT
Sample I Injection I  Group | Mass 218.1888
Text:
188, u Nora: 83
m/z 218
D-1983
08 . Core 7129/10-U-02
i 85.69 m
68 |
v h
48 |
t
28 | r
S
8 Lnﬂaz

32:00  36:00  49:88  44:08  43:88 5208 5600 10



D198ASAT  3-NOV-87 Sir:Voltage 12-258  Acnt:IKU Systen:QUADSAT
Sample { Injection |  Group I Mass 217.1888
Text:
188 i Nora: 3%
m/z 217
D-1980
88 | Core 7129/10-U-02
t 87.15m
68 |
48 |
28 |

8 . : : . . :

32:68  36:88  48:88  44:8@  48:88  52:88  S6:0@ 1:8
D1988SAT  3-NOV-87 Sir:Voltage 12-258  Rent:IKU Systen:QURDSAT
Sample I Injection 1  Group | Mass 218.1888
Text:

188_ Nora: 8
m/z 218
D-1980
a8 | Core 7129/10-U-02
¢ 87.15 m
68
h T
®| !
1]
28 | v |
o M \

3288 35:00  48:08  44:88  48:90  52:89  56:88  1:0



T s

08175AT  18-FEB-B8  Sir:Voltage 7878H  Sys: TRISTER
Sample ! Injection 1  Group | Mass 217.1088
Text:21.3427.23

188_ h Nora: 348
m/z 217
D-817
7129/10-U-02
g8 | 108.51m
u
&8 | a
h
4 ] v !
f
[H
28 |
f
(]

26:58 3048 34:38  38:20  42:18  46:98  49:58  53:48  5):38
D817SAT  18-FEB-B8  Sir:Uoltage 78784  Sys: TRISTER

Sample 1 Injection I  Group | Mass 218.1800
Text:21.3427.23

168, h Nors: 394
m/z 218
8] o ‘
g
63 i
48 . /
ch U { @k
Lt W

26:58 3848 3438 3828 42:18 4608 4958 5348 57030



D-Kg@nuppsu - 182 -

0732SAT  18-FEB-B8  Sir:Voltage 7878H  Sys: TRISTER
Sample | Injection 1  Oroup | Mass 231.1888
Text:21.3427.23

148_ Nora: 73
m/z 231
D-732
7129/10-U-02
ad | 71.20m
6@ | |
M
49 | :
" VN
)

25:58  30:48  34:38  33:20  42:10  46:89 4958 5349 57:38
D7325AT  18-FEB-88  Sir-Voltage 7878H  Sys: TRISTER
Sample | Injection |  Group | Mass 259.1008
Text:21.3427.23

188 Nora: 76
m/z 259
88 |

BY .

48 |

9 i

26:58  38:48  34:38  38:20 4218 46:89 4958 5348 57030



SINTEF GRUPPEN

DI3BISAT  3-NOV-87

- 183 -
Sir:Voltage 12-258

Acnt: IKU

System: QUADSAT

Sample | Injection 1  OGroup 1 Mass 231.160@
Text:
188, Nora: 27
m/z 231
D-1981
88 Core 7129/10-U-02
77.98 m
68
49
28
a T M Y o T T T L v 4 v Y
32:88  36:00  48:99  44:88  48:9@  52:@8  56:88 14
D1381SAT  3-NOV-87 Str:Yoltage 12-258  Acnt:IKU Systen:QUADSAT
Sample 1 Injection 1  Group 1 Mass 259.1888
Text: ‘
188, Nora: 15
m/z 259
D-1981
88 | Core 7129/10-U-02
77.98 m
68 .
48
28] ﬂ~ u
a T T T Y T v L T v Y
32:88  36:80  48:88  44:88  40:8@  5C:@8  56:00 1:8



D1382SAT  3-NOV-87
Sample |

Text:

198,

88 |

68 |

48 |

28 |

- 184 -

Sir:Yoltage 12-258
Injection 1  Group ! Mass 231.1868

Acnt: IKU

Sanple 1

3:08
D1982SAT  3-NOV-B7
Injection 1

Text:

188_

84 |

68

48

28 .

3%:89  48:90

Group 1

44:98

48:90

Str-Yoltage 12-238
Mass 253.1068

52:60

Acnt: IKU

Systen: QUADSAT

Nora: 12

m/z 231
D-1982
Core 7129/10-U-02
84.10 m

TR

Systen:QUADSAT

Nora: 17

m/z 259
D-1982
Core 7129/10-U-02
84.10 m

32:00

36:00  49:88

44:98

48:08

Sp:99  56:88 1@



D1383SAT  3-NOV-67

- 185 -

Str-Voltage 12-258  fent:IKU Systen:-QUADSAT

Sample I Injection I  Group I Mass 231.1608
Text: '
180, Nora: 12
m/z 231
D-1983
Core 7129/10-U-02
85.69 m
28
) N— — , . et e
32:88  36:88  48:88  44:88  48:88  50:@@  56:09 1:8
D1383SAT  3-NOV-87 Sir:Voltage 12-258  Acnt:IKU Syster:QUADSAT
Sample 1 Injection !  Group 1 Mass 259.1888
Text: '
188 Nora: 18
m/z 259
D-1983
88 | Core 7129/10-U-02
85.69 m
68 .
18
8.
8 . e : , T ——————
32:88  36:89  49:88  44:88  48:9@  52:88  56:89 1:8



THU-

D138BSAT  3-NOV-87
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Sir-Voltage 12-258

Acnt: IKU System: QUADSAT

Sample 1 Injection I  Group | Mass 231.1088
Text: ,
148_ Nora: 3
m/z 231
D-1980
08 | Core 7129/10-U-02
87.15m
68 *
4 \ |
9. *‘H t"
B . ' _ . . ' i M
3-8  36:88  48:68  44:8@  48:68  52:88  56:00 1:8
DI98BSAT  3-NOV-B7 Sir:Yoltage 12-258  fcnt:IKU Systen:QUADSAT
Sample 1 Injection 1  Group 1 Mass 259.1088
Text:
188_ Nora: 3
m/z 259
D-1980
88 . Core 7129/10-U-02
87.15 m
68 J
48 | l
28 . 4
32:88  36:88  48:88  44:88  43:98  52:88  56:88 1:8
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DBI7SAT  18-FEB-88  Sir:Voltage 7678H  Sys: TRISTER
Sample | Injection |  Group | Mass 231.1888
Text:21.3427.23

168_ Nora: 33
m/z 231
D-817
7129/10-U-02
88 . 108.51m
68 |
;
4 | f

28 |

W

188.

8a.

48

ch

26:59 3840 34:33  38:28  42:18  46:88  49:58 5348 57:3@
D817SAT  18-FEB-88  Sir:Voltage 7878H  Sys: TRISTER

Sample I Injection 1  Group 1 Mass 259.1888
Text:21,3427.23

Norm: 85
m/z 259

Y. M\W\

26:59 3848 34:38 3828 4218 4680 4958 5343 5738



IHU

- 188 -

Figure A.II.2.5:

Mass fragmentograms of m/z 231, 239, 253 (aromatic steranes)

m/z 231

C,, triaromatic sterane
C,, triaromatic sterane
;¢ triaromatic sterane

26 + C,4 triaromatic sterane

;7 triaromatic sterane

»n” ™ O v o Z X

c
C
C,s triaromatic sterane
C
C

;s triaromatic sterane

m/z 253

C,, monoaromatic sterane
C,, monoaromatic sterane
unidentified

C,, monoaromatic sterane
C,, monoaromatic sterane
C,; monoaromatic sterane
C

27 monoaromatic sterane

== T O N = VN I = 2 -

C,s+C,, monoaromatic sterane

[N

C,, monoaromatic sterane
C,, monoaromatic sterane

unidentified

= oo

unidentified
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D1331AR0  B-FEB-B8 Sir:Voltage 7878H  Sys: ARDNID
Sample I Injection I  Group | Mass 231.1008
Text:21.3427.23  D-1381

180, Nora: 4828
m/z 231 - ARO HC
D-1981

as | Core 7129/10-U-02
77.98 m

68 |

27:38  29:28  31:18  33:80  34:58 3648 38:38 4928 42:18  44:08



- 190 -

THU—.

D1362AR0  B-FEB-68 Sir:Voltage 7878H

Sample I Injection 1  Group 1
Text:21.3427.23 D-1982
180,
88.
50 ] I
M
49 |
2] vL
8

Sys: ARONID

Mass £31.1688

Nors: 5¢68

m/z 231 - ARO HC
D-1982
Core 7129/10-U-02
84.10 m

27:39  23:28  31:18  33:08  34:58

36:48  38:38  48:P8  42:18 4468
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D1983AR0  8-FEB-88 Sir:Voltage 7878H  Sys: AROMID
Sample 1 Injection 1  Group 1 Mass 231.1888
Text:21.3427.23 D-1983

188_ Norm: 12438
m/z 231 - ARO HC
D-1983

88 | Core 7129/10-U-02
85.69 m

68, |

49 |

c8

]

27:38  29:28  31:18 3388 34:58 3649 39:30  48:28 4210 44:09
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01386AR0  8-FEB-88 Str:Voltage 7878H  Sys: AROMID
Sample | Injection !  Group 1 HMass 231.1688
Text:21.3427.23 0-1980

108_ Nora: 14753
m/z 231 - ARO HC
D-1980

88 | Core 7129/10-U-02
87.15m

b mv

4] M

i fun
28 N
]

27:38  29:20  31:18  33:08  34:56 3648 38:38  48:P9 4218 44:08
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D1981AR0  8-FEB-88 Sir:Voltage 7878  Sus: AROMID
Sample | Injection 1  OGroup 1 Mass 239.1868
Text:21,3427,23  D-1961

168_ Norm: 14538
m/z 239 - ARO HC ,
D-1981
Core 7129/10-U-02
88 77.98 m
68
48
28
L W’\J'W M Awon
)

23:58 2548 27:38  29:28  31:18  33:80  34:50 3648 38:38
D1981ARC  8-FEB-88 Sir:Voltage 7878  Sys: AROMID
Sample | Injection !  Group | Mass 253.1888
Text:21.3427.23  D-1981

h
189 org: 5308
] m/z 253 - ARO HC

D-1981 9

Core 7129/10-U-02 K
88 | 77.98 m

j
68 . m
f
48 |
e
h
d
a . c i \‘ 1

2. \ \)tv“ \ﬁ”ﬁiﬂ b
)

23:58 2548 27:38  29:28 3118 33:88 3458 3648 38:30
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88

68 .

48 |

28 |

D1982AR0  8-FEB-88 Sir-Voltage 7878H  Sys: AROMID
Sample 1 Injection 1  Group | Mass 239.1808
Text:21.3427.23 D-1982

Nora: 22208
m/z 239 - ARO HC ’

D-1982
Core 7129/10-U-02
84.10 m

MMMW«LM

184

89 |

b8 |

48

28

23:58  25:48 27:38  29:28  31:18  33:88  34:58  3b:48 38:30
01982ARC  8-FEB-88 Sir:Voltage 7878H  Sys: ARONID
Sample | Injection 1  Group I Mass 253.1008
Text:21.3427.23 [0-1982

ora: 3898

m/z 253 - ARO HC
D-1982

Core 7129/10-U-02
84.10 m

k
f
m

a | !\M I \MN

J sk

2358 2548 p7:30 2998 31:18 3308 3458 36:48 3830



D1983AR0  8-FEB-68 Sir:Voltage 7878H  Sys: AROMID
Sample 1 Injection !  Group I Mass 239.1808
Text:21.3427.23 D-1383

188 Nora: 38388
m/z 239 - ARO HC
D-1983

Core 7129/10-U-02
8]  8569m

68 |

28 |

WW_MMM

23:58  25:48  27:38  29:28  31:18 3388 34:58  36:48  39:30
DIS83AR0  B-FEB-88  Sir:Voltage 778H  Sys: AROMID

Sample | Injection I  Group I Mass 253.1088
Text:21.3427.23 0-1983

108, gﬂ?m: 5459
m/z 253 - ARO HC
D-1983
BB Core 7129/10-U-02
i 85.69 m
59 . k
f
48 | i m
b 6 e j%
. i ivf | J
28 | J - '\J \ﬁs JW
9

23:58  25:48  27:39  29:28  31:18  33:88  34:58 36:48  38:30
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01388AR0  8-FEB-88 Sir:Voltage 7878H  Sys: AROMID |
Sample 1 Injection !  Group | Mass 239.100@
Text:21.3427.23 0-1338

188, Nora: 44397
m/z 239 - ARO HC
D-1980

g8 . Core 7129/10-U-02
87.15 m

68 .

48 |

28 |

’ \_MM,JL,

23:50 2548 27:38 2928 31:18 3388 345 3649 38:39
DIS8BAR0  8-FEB-88  Sir:Voltage J878H  Sys: AROAID
Sample ! Injection 1  Group ! Mass 253.1888
Text:21.3422.23  D-1989

g
188_ ?orw 7872
h
m/z 253 - ARO HC
D-1980
88! Core 7129/10-U-02
87.15m
68 |
k
48 |
m
] b
28 |
8

23:58 2548  27:38 2928 31:18 3388 3458 3648 3930
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Figure A.II1.2.6: Vitrinite reflectance histograms.

Key: A = Grey-black-brown claystone.
Upper case letters indicate values included
in the main population. Lower case letters
represent values in other population.
pp = Statistical data population
Y = Main population, not neccessarily
representative of sample maturity.
N = Other populations.
LOW+HIGH
VAL.

Population limits.

[]

Number of measurements in that population.

Lithology cross-reference table

= Clst. gy

= Clst. dk gy
= Clst. dk gy
= Clst. gn

= Clst. bn

= Clst. rd

= Clst. carb.
= Shale

= Sandstone

= Limestone

= Coal

= Lignite

= Carbargillite
= Siltstone

= Bit

= X

M O Z2 X R GGH m & MmO Q@ >
L
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APPENDIX II.3: TABLE OF CONTENTS

Core 7129/10-U-01

TABLES

Table A.II.3.1a: Concentration of C,-C,,  hydrocarbons in headspace gas.
Table A.II.3.1b: Concentration of C,-C,, hydrocarbons in occluded gas.

Table A.II.3.1lc: Concentration of C,-C,, hydrocarbons - summation.

Table A.II.3.2: Total organic carbon content and data from Rock-Eval
pyrolysis.
' Table A.II.3.3: Vitrinite reflectance data.
Table A.II.3.4: Amount of asphaltenes and polars in sediment.

Table A.II.3.5: WVeight of EOM and chromatographic fractions.
Table A.II1.3.6: Concentration of EOM and chromatographic fractions,
related to rock weight.

Table A.II.3.7: Concentration of EOM and chromatographic fractions,
related to TOC weight. '

Table A.II.3.8: Composition of material extracted from the rock.

Table A.II.3.9 Tabulation of data from the gas chromatograms.

Table A.II.3.10a: Molecular ratios from sterane and terpane mass
fragmentograms. Maturity characteristic ratios.
Table A.II.3.10b: Molecular ratios from sterane and terpane mass

fragmentograms. Maturity and source characteristic ratios.

FIGURES

Figure A.II1.3.1: Saturated hydrocarbon gas chromatograms.

Figure A.II1.3.2: Aromatic hydrocarbon gas chromatograms.

Figure A.II1.3.3: Mass fragmentograms of m/z 191, 205, 163, 177 (terpanes).
Figure A.II.3.4: Mass fragmentograms of m/z 217, 218, 231, 259 (steranes).
Figure A.II.3.5: Vitrinite reflectance histograms.
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Project no.: 21.3427.23
DATE : 13 - 11 - 87.

Core

- 203 -

Table A.II.3.1a

7129/10-U-01

CONCENTRATION (ul Gas / kg dry Rock) OF Cl - C5+ HYDROCARBONS IN HEADSPACE GAS

SUM

I SUM VET- icsé I
I IKU DEPTH Cl c2 C3 ic4 nC4 C5+ Cl-C4 C2-C4 NESS -————- I
I no. m (%) nC4 I
. ) E
I D 0248 57.62 835 2 2 839 4 0.47 Fkkkkx T
I D 0249 60.60 8 8 0.00 *kkkxk %
% D 0250 63.44 6 6 0.00 *¥kkxx %
% D 0251 64.71 kkkkkk kkkkkk %
% D 0252 69.44 46 46 0.00 *%xkx* %
% D 0253 72.45 359 359 0.00 *kxkkk %
% D 0254 75.46 5439 5439 0.00 *¥xkxk %
% D 0255 78.49 9501 3 9504 3 0,03 #kkkkk %
% D 0256 81.55 14569 14 38 14621 52 0.35 wkkkik %
% D 0257 82.90 6682 30 176 132 120 334 7141 458 6.42 1.11 %
i D 0258 87.47 164 2 165 2 0.92 *kdkkk %
% D 0259 89.71 394 4 2 2 402 7 1.83 *kkkkk %
% D 0260 93.24 278 2 1 282 4 1.40 #¥xkkkk %
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Project no.: 21.3427.23
DATE : 13 - 11 - 87.
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Table A.IT.3.1b
CORE 7129/10-U-01

CONCENTRATION (ul Gas / kg dry Rock) OF Cl - C5+ HYDROCARBONS IN OCCLUDED GAS

I SUM SUM  VET- iC4
I IKU DEPTH C1 Cc2 Cc3 ic4 nCé C5+ Cl-C4 C2-C4 NESS --——-
I no. m (%) nCé4
I============—- -——

I

I D 0248 57.62 532 9 5 546 14 2.56 *kkkkk
I

I D 0249 60.60 331 28 33 11 14 403 72 17.82 *kkkkk
I

I D 0250 63.44 178 25 28 ' 231 52 22.72 kkkkkk
I

I D 0251 64.71 71 6 6 9 7 98 27 27.55 1.24
I

I D 0252 69.44 148 11 10 169 21 12.42 *kkkxk
I

I D 0253 72.45 722 24 21 4 770 49 6.33 Fkkikkk
I

I D 0254 75.46 398 15 17 19 18 228 467 68 14.68 - 1.04
I

I D 0255 78.49 767 15 13 5 800 33 4.10 *kdkkk
I .

I D 0256 81.55 6227 42 221 166 156 415 6813 586 8.61 1.06
I

I D 0257 82.90 920 26 141 147 177 1198 1411 491 34.81 0.83
I

I D 0258 87.47 386 10 12 408 22 5.34 kkkkkk
I

I D 0259 89.71 3579 29 11 8 3627 48  1.31 *kkkkk
I

I D 0260 93.24 2147 22 21 1 2191 44 2.02 *kkkkk
I

HHHMHHHHHMHEHHEHMHHHEHBHBHSBMHBH SRR
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Project no.: 21.3427.23
DATE : 13 - 11 - 87.
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Table A.II.3.1c
Core 7129/10-U-01

CONCENTRATION (ul Gas / kg dry Rock) OF Cl - C5+ HYDROCARBONS  SUMMATION

I SUM SUM VWET- iC4
I IKU DEPTH Ccl c2 Cc3 iC4 nC4 C5+ Cl-C4 C2-C4 NESS -—-———-
I no. m : (%) nCa4
I=======

D 0248 57.62 1367 11 7 1385 18  1.29 *¥kkkk
0249 60.60 339 28 33 11 14 410 72 17.48 *kkkkk
0250 63.44 184 25 28 236 52 22.18 #*kkkk*
0251 64.71 71 6 6 9 7 98 27 27.55 1.24
0252 69.44 194 11 10 215 21 9.75 *kkkkk
0253 72.45 1081 24 21 4 1130 49  4.31 *kkkkk

0255 78.49 10268 18 13 5 10303 36 0.35 *kkkkx
0256 81.55 20796 56 259 166 156 415 21434 638 2.98 1.06
0257 82.90 7602 56 317 280 297 1531 8552 950 11.10 0.94
0258 87.47 550 12 12 573 23 4.06 *¥xkkk
0259 89.71 3974 33 12 10 4028 55 1.36 *kkkikk
0260 93.24 2425 24 23 1 2473 48 1.95 wkkkkk

bt b b b b b bt b b b bl b b b e R e

I

I

I
ID
I
ID
I
ID
I
ID
I
ID
I

I D 0254 75.46 5837 15 17 19 18 228 5906 68 1.16 1.04
I
ID
I
ID
I
ID
I
ID
I
ID
I
ID
I
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Table A.II.3.2

Core 7129/10-U-01

DATA FROM ROCK EVAL PYROLYSIS

(e R el e el N e N el N el N el e B e e N e I e el I I T o I e I N o B o N O [ S Sy WAy Sy S e S (S S WU v

I : HYDR. OXYGEN PETROLEUM PROD. TEMP.
I IKU DEPTH : s1 S2 S3 TOC INDEX INDEX POTENTIAL INDEX MAX
I No. : S1

I 2,

I m/ft : ( mg/g ROCK ) (%) ( mg/g TOC ) S1+S2 S1+82 (C)
I D 248 57.62 1 kkkk  kkkk  kkikk (0,00 kkkkk  kkkk  kkkkkk  hkkkkk  kkk
% D '213 59.15 : K*hkk  kkkk  kkkk (0,34  Khkkkk  kkkk dkkdkdkkk kkkkkk  kkk
% D 249 60.60 : Fkhkk  kkkk  kkkk (0,18 Akkkk  kkkk  kkkdkdkk kkkkkdk ke
% D 215 62.20 : Khkkk  kkkk  kkkk (0,28  Khkkkk  kkkk  kkkkkk  kkkkkk  kkk
% D 250 63.44 : *hkk  kkkk kkkk (0,19  hkkkk  kkkk  kkkkdkk  kkkkkk k%
% b 219 64.36 : 0.04 0.03 0.90 0.51 6 176 0.07 0.57 447
% D 251 64;71 : khkk  kkkk  kkkk (0,12 kkkkk  kkkk  kkkkkk  kkkkkk Kk
% D 252 69.44 : Fhkk  kkkk  kkkk (.12 kkkkk  kkkk kkkkdkk  kdkkkkk ki
% D 253 72.45 : Ckkkk kkkk kkkk (0,12 kkkkk kkkk kkkkkk  kkkkkk  kkk
% D 254 75.46 : Fkkk  kkkk  kkkk (0,25  kkkkk  kkkk kkkkkk  kkkkkk  kkk
i D 231 77.28 : 0.01 0.00 0.15 0.80 0 19 0.01 1.00 374
% D 255 78.49 : *hkkk  kkkk  kkkk (0,37  kkkkk  kkkk  kkkkkk  kdkkdkkdk  kkk
% D 233 78.91 : 0.08 0.17 0.81 0.89 19 91 0.25 0.32 413
% D 256 81.55 : *kkk  kkkk  kkkk (0,31  kkkkk  kkkk  kkkkkk  kkkkkk  kkk
% D 236 82.05 ; 0.52 2.20 2.77 1.74 126 159 2.72 0.19 431
% D 257 82.90 : *hkk  kkkk  kkkk (0,70  hkkkk  kkkk  kokkkkk  kkkkkk  kkk
% D 239 85.22 ; 0.70 0.21 2.17 0.21 100 1033 0.91 0.77 379
% D 258 87.47 : Fhkk  kkkk  kkkk (0,07  hkkkk  kkkk kkkkkk  kkkkkk  kkk
% D 259 89.71 : F*hkk  kkkk  kkkk 0,00 kkkkk  kkEkk  khkkkk  kkkkkk  kkk
% D 260 93.24 : hkkk  kkkk  kkkk (0,12  hkkkk  kkkk  kkkkkk  kkkkkk ki
I :

DATE : 2 - 2 - 88.
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Table A.II.3.3

Core number: 7129/10-U-01
Reference number:21.3427.23
(1/1)

VITRINITE REFLECTANCE DATA

I IKU NO I LOCATION I DEPTH I VITRINITE I REL I STANDARD I FLUORE- I
I I I (M) I REFLECTANCE I RAT I DEVIATION I SCENCE I
I I I I I I I I
ID-233 I ——— I 78.91 I 0.44 (16) I F I 0.06 I 2-4 1
I I I I 0.69 () I R I 0.08 I I
I I I I I I I
I D-236 I -——-— I 82.05I 0.43(9) I F I 0.06 I 13 I
I I I I 0.28 (1) I s I 0.00 I I
I I I I 0.86 (5) I R I 0.16 I I
I I I I I I I I

REL RAT (Reliability Rating): G
S

Good; F = Fair; P = Poor
Stained; R = Reworked.
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Table A.II.3.4

AMOUNT OF ASPHALTENES AND POLARS IN SEDIMENT

Core 7129/10-U-01

I

i ¢ Asphaltenes : Polars
I IKU-No. DEPTH : :

% (m) (mg) : (mg)
I B H :

I D 239 85.22 1.2 : 0.6
I : :

I D 254 75.46 7.0 : 2.4
I : s

I D 256 81.55 1.0 : 2.2
I H H

I D 257 82.90 1.5 : 0.7
I : :

N el e el e NN N R N N N ]
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Project no.: 21.3427.23 - 209 -
Well ident.: 7129/10-U-01
DATE : 8 - 2 - 88.

Table A.II.3.5

WEIGHT OF EOM AND CHROMATOGRAPHIC FRACTIONS

I :+ Rock

I IKU-No DEPTH : Extr. EOM Sat. Aro. HC Non HC TOC

I :

I (m) : (g) (mg) (mg) (mg) (mg) (mg) %)

I=== =z==Esm===ms

I :

I D 0254 75.46 : 12.8 13.8 0.6 0.8 1.4 12.4 0.25
I :

I D 0256 81.55 : 14.3 4.6 0.5 0.8 1.3 3.3 0.31
I :

I D 0257 82.90 : 12.4 5.4 0.4 1.6 1.9 3.5 0.70
I B

I D 0239 85.22 : 5.2 1.9 0.6 0.8 i.4 0.5 0.21
I

HEHHEHHMHHMHAHEAEPHAHAEA
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Project no.: 21.3427.23
Well ident.: 7129/10-U-01
DATE : 8 - 2 - 88.

CONCENTRATION

- 210 -

Table A.II.3.6

OF EOM AND CHROMATOGRAPHIC FRACTIONS

(Weight ppm of rock)

I :
I IKU-No DEPTH : EOM Sat. Aro. HC Non HC
I (m) :
I_——_ :
I D 0254 75.46 : 1079 47 66 113 966
I. :
I D 0256 81.55 : 321 34 59 92 229
I 3
I D 0257 82.90 435 29 126 155 280
I :
I D 0239 85.22 368 116 162 279 89
I . H

I
I

HEHEHHAHEHAHE
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Project no.: 21.3427.23
i Well ident.: 7129/10-U-01
' DATE : 8 - 2 - 88.
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Table A.II.3.7

CONCENTRATION OF EOM AND CHROMATOGRAPHIC FRACTIONS

(mg/g TOC)
I - :
I IKU-No DEPTH : EOM Sat. Aro. HC Non HC I
I (m) : '
I== ____________ o o 2
I :
I D 0254 75.46 ¢ 431.6 18.8 26.3 45.0
I. :
I D 0256 81.55 : 103.6 10.8 18.9 29.7
I g
I D 0257 82.90 62.2 4.1 18.0 22.1
I :
I D 0239 85.22 : 175.0 55.3 77 .4 132.6
I :




T

Project no.: 21.3427.23 - 212 -
Well ident.: 7129/10-U-01
DATE : 8 - 2 - 88.

Table A.II.3.8

COMPOSITION OF MATERIAL EXTRACTED FROM THE ROCK

I : Sat Aro HC SAT Non HC HC I
I IKU-No DEPTH : -— _— e —_— I
I : EOM EOM EOM Aro EOM Non HC I
(m) : % % Y4 x 100 % x 100 I

=== === === I
I : I
I D 0254 75.46 4.3 6.1 10.4 71.4 89.6 11.7 I
I H I
I D 0256 81.55 : 10.4 18.3 28.7 57.1 71.3 40.2 I
I : I
I D 0257 82.90 : 6.7 28.9 35.6 23.1 64.4 55.2 I
I : I
I D 0239 85.22 31.6 44,2 75.8 71.4 24.2 313.01I
I : I
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Table A.II.3.9

Core 7129/10-U-01

TABULATION OF DATA FROM THE GASCHROMATOGRAMS

DEPTH : PRISTANE

PRISTANE PHYTANE A n-Cl17 I

I

I IKU No. : : A= B= —— m———— CPI CPI I
I (m) : PHYTANE n-Cl7 n-C18 B n-C27 1 2 I
I===== ——————————————— ————I
I : I
I D 0254 75.46 : 3.7 1.0 0.4 2.6 2.2 1.2 1.1 I
I : I
I D 0256 81.55 : 0.8 1.0 0.9 1.1 0.3 1.2 1.2 I
I : I
I D 0527 82.90 : 1.2 1.6 0.8 1.9 0.4 1.0 1.0 1
I . : I
I D 0239 85.22 : 1.3 1.4 0.6 2.2 0.4 1.2 1.1 1
I : I

DATE ¢+ 29 - 2 - 88.
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Table A.II.3.10a:

Molecular ratios from sterane and terpane mass chromatograms.

Maturity ratios.

Core 7129/10-U-1

IKU code Depth  «f/of+Bat’ %2282) %8s’ %2084
D-254 75.46 0.93 56.7 73.8 41.0
D"256 81055 Oe87 5304 6404 2106
D-257 82.90 0.79 24,8 59.4 4.4

D-239 85.22 0.89 58.3 72.8 36.7

1) E/E+F in wm/z 191

2) Average % distribution between first and second eluting isomers of
extended hopanes (G-M in m/z 191)

3) 2(r+s)/(q+t+2(r+s)) in m/z 217

4) q/q+t in m/z 217

R/AN1/anl/1/10-MAR-88
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Table A.IT.3.10b:

Molecular ratios from terpane and sterane mass chromatograms.

Maturity and source characteristic ratios.

Core 7129/10-U-01

IKU no. Depth (m) Q/EY) Tm/Ts?'  X/E3) Z/EY)  a/a+j®!
D-254 75.46 0.12 1.00 - 0.16 0.68
D-256 81.55 0.17 1.46 - -~ 0.54
D-257 82.90 0.08 4.18 - - 0.09
D-239 85.22 0.19 2.07 - - 0.59

1) Relative abundance of tricyclic terpanes (Q/E in m/z 191)

2) B/A in m/z 191

3) Relative abundance of unknown (X/E in m/z 191)

4) Relative abundance of bisnorhopane (Z/E in m/z 191)

5) Relative abundance of C,, rearranged steranes (a/a+j in m/z 217)

R/AN1/anl/6/10-MAR-88
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Figure A.IT.3.1:

Saturated hydrocarbon gas chromatograms

n-C, . etc. - n-alkanes
Pr - pristane
Ph - phytane
I -

other acyclic isoprenoids
contamination
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Figure A.II.3.2:

Aromatic hydrocarbon gas chromatograms

N - Naphthalene

MN - Methylnaphthalenes
DMN - Dimethylnaphthalenes
TMN - C,-naphthalenes

P - Phenanthrene

PN - Methylphenanthrenes

DMP - Dimethylphenanthrenes
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Figure A.IT.3.3:

Mass fragmentograms of m/z 191, 205, 163, 177 (terpanes).

T O M MmO >xX ONW > A4 0 0.0 ©

-2 - N P

tricyclic terpane

tricyclic terpane

tricyclic terpane (17R,17S)
tetracyclic terpane
tricyclic terpane (17R,17S)
TS, 18a(H)-trisnornechopane
Tm, 17a(H)-trisnorhopane
bisnorhopane
17a(H)-norhopane

unknown triterpane
178(H)=-normoretane
17a(H)-hopane

178(H) -moretane
17a(H)-homohopane (22S)
17o(H)-homohopane (22R)

+ unknown triterpane (gammacerane?)

178(H)-homomoretane

17a(H)-bishomohopane (225,22R)
17a(H)-trishomohopane (22S,22R)
17¢(H)-tetrakishomohopane (22S,22R)
17a(H)-pentakishomohopane (225,22R)

x

23"42
4"44
46

42

II

25
24

Oﬂ(‘)ﬁ
p= =4

nnononnonnn

IV,R=C,Hg)
IV,R=CgH, ;)
IV,R=CgH, 5)
V)

IV,R=C,H, )
111)
(1,R=H)

(I,R=CZH5)
(I1,R=C H5)
(I,R= C H )
(IT,R= C H )
(I,R=C, 9)
(I,R=C H )

(11,R=C,H,)
(1R=C,H, )
(1R=CH )
(I,R=C/Hy5)
(1R=CgH )
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D254SAT  12-FEB-B8  Sir:Voltage 7878H  Sys: TRISTER

Sample | Injection I  OGroup I Mass 191.1888
Text:21.3427.23

186, E Norm: 6783
o m/z 191
D-254
7129/10-U-1
88 . 75.46m
68 |
1
49 | AB
M

26:50  38:48  34:33 3820 4218 45:98 49:58 5340 5730
DES4SAT  12-FEB-B8  Sir:Voltage 7878H  Sys: TRISTER

Sample | Injection 1  Group ! Mass 285.100@
Text:21.3427.23

188. Nora: 988
m/z 208

88 .

68 |

49

28 |

| W

26:59  38:48  34:38  38:28  42:18 4688 4359 5343  57:38
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02SRSAT  12-FEB-88  Sir:Yoltage 7878H  Sys: TRISTER
Sample | Injection I  Group | Mass 191.1808
Text:21.3427.23

88 .

B8 |

¢ Nora: 18643

£ m/z 191
D-256
7129/10-U-1
81.55m

L

180

80 .

bd

28 |

26:58  38:48  34:38  38:28  42:18  46:88  49:58 5348 57:38
D2S6SAT  12-FEB-88  Sir:Voltage 78784  Sys: TRISTER

Sample 1 Injection !  Group 1 Mass 285.1088
Text:21,3427.23

Nora: ca85
m/z 205

MW |

26:59  30:48  34:38  39:28  42:18  46:08  49:58  53:48  57:39
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0257SAT  12-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample I Injection !  Group 1 Mass 191,180
Text:21.3427.23

Y

180_ E Norn: 11450
e m/z 191

D-257

7129/10-U-1
B8 | 82.90m

|
68 D
B
) 48 | H
1 F
GRit J
]

265 30:48  34:30 3828 4218 4688 4958 5348 57:39
D2S7SAT  {2-fEB-88  Sir:Voltage 78784  Sys: TRISTER

Sample | Injection 1  OGroup | HMass 265.1008
Text:21.3427.23

188 Nora: 4673
) m/z 205
88
6d
48 |
8]
{

26:58  38:48  34:38  39:28 4218 46:8 4958  53:48  57:38



,> 02335AT  12-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample | Injection !  Group ! Mass 131.1008
Text:21.3427.23

108_ E Norm: 897

c m/z 191
D-239
7129/10-U-1

88 | 85.22m

68 |

48 | P B

28 * s vﬁ

M W

]

¢6:58 3948 34:38  38:28  42:18  46:08  49:58 5348 57:39
02335AT  {2-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample | Injection I  Group | Mass 285.180@
Text:21.3427.23

168_ Nora: 153
m/z 205

88 .

Ba .

b e

26:58  30:48  34:38 3028 42:18 4508 4958 5348  57.39
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D254SAT  12-FEB-B8  Sir:Voltage 7878H  Sys: TRISTER
Sample | Injection 1  Group | Mass 163.1488
Text:21.3427.23
180, Nors: 2626
m/z 163
D-254
7129/10-U-1
68 | 75.46m
68 .
49 \ I\,
2a |
B — , : . — ' -
26:58  38:48 34:38  38:20  d42:18  46:88  49:58  53:48  57:30
0c545AT  12-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection 1  Group | fass 177.1008
Text:21.3427.23
188, Nora: 2663
m/z 177
89 |
64 |
48 |
28
26:58  38:48  34:38  3B:28  42:18  46:88  49:58 5348 57:3@
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02565AT  12-FEB-BB8  Sir:Voltage 7878H  Sys: TRISTER
Sample I Injection 1  Group 1 Mass 163.1888
Text:21.3427.23

198. | Nora: 5151
m/z 163
D-256

% 7129/10-U-1

1 81.55m

58 |

49 . U«J

28 .

7

26:50  38:48  34:38  38:28  42:18  46:8 43:58 5348 57:38
02S6SAT  12-FEB-88  Sir:Voltage 7878H  Sys: TRISTER

Sample 1 Injection |  Group | HMass 177.1088
Text:21.3427.23

188_ Nora: 7785
: m/z 177
89 |

68

48

28 |

26:58  38:40  34:30  33:20  42:18  d6:08  49:58 5340 5730
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02575AT  12-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection I  Group | Mass 163.1888
Text:21.3427.23

188, Nora: 3287

m/z 163
D-257

2 7129/10-U-1

1 82.90m

58 |

49 |

28 |

]

26:58  38:48  34:33  39:28  42:18  46:00  49:58 5348 57:38
D257SAT  12-FEB-B8  Sir:Voltage 7878H  Sys: TRISTER
Sample ! Injection 1  Group ! Mass 177.1880
Text:21.3427.23

188. ‘ Nora: 4348
m/z 177
88 |
B8
|
M« ﬁ
ki M|,
A ~

26:50 3848 34:30 3820 4218 4508 4358 5343 57.38
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5 0233SAT  12-FEB-88  Sir:Voltage 7870H  Sys: TRISTER
Sample | Injection |  Group ! Mass 153.1868
Text:21,3427.23

188_ Norn: 457

m/z 163

D-239

7129/10-U-1
80 _ 85.22m
68 |

) " Q¢J&\fﬁb
1
5 W
e N

)

26:50 3848 34:38 3808 42:18 4608 4958 5348 57
02395AT  I12-FEB-88  Sir:Voltage 78784  Sys: TRISTER

Sample 1 Inmjection 1  Group ! Mass 177.188@
Text:21,3427.23

180, Nora: 443
m/z 177

g8 _

68

48

!
8. - M hﬁ‘*m
8 \\k\&“"‘&

26:58  38:48 3438 38308 4218 4688 4358 5348 57.30
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Figure A.II.3.4:

Mass fragmentograms of m/z 217, 218, 231, 259 (steranes)

u 5a(H)-sterane C21H36 (V,R=CZH5)
v 5a(H)-sterane , 022H38 (V,R=C3H7)
a 138(H) ,17a(H)-diasterane (20S) C27H48 (II1,R=H)
b 138(H),17a(H)-diasterane (20R) C27H48 (IIT,R=H)
c 13q(H),176(H)-diasterane (20s) C27H48 (1V,R=H)
d 13a(H) ,178(H)-diasterane (20R) C27H48 (IV,R=H)
e 138(H),17a(H)-diasterane (20S) C28H50 (III,R=CH3)
f 138(H),17a(H)-diasterane (20R) C28H50 (III,R=CH3)
g 13a(H),178(H)-diasterane (20S) C28H50 (IV,R=CH3)
+ 140(H),17a(H)-sterane (205) C27H48 (I,R=H)
h  138(H),17a(H)-diasterane (205) CogHsy (ITI,R=C,Hg)
+ 148(H),178(H)-sterane (20R) CorHag (11,R=H)
i 148(H),178(H)-sterane (20S) C27H48 (I1,R=H)
+ 13a(H),178(H)-diasterane (20R) C28H50 (IV,R=CH3)
J 14a(H),17«(H)-sterane (20R) (327H48 (I,R=H)
k 138(H),17a(H)~-diasterane (20R) Cogtg (III,R=C2H5)
1 13a(H),178(H)-diasterane (20S) C29H52 (IV,R=C2H5)
m 14a(H),17a(H)-sterane (20S) C28H50 (I,R=CH3)
n 13a(H),178(H)-diasterane (20R) 629H52 (IV,R=C2H5)
+ 148(H),178(H)-sterane (20R) CogHsg (I1,R=CH,)
0 148(H) ,178(H)-sterane (20S) C28H50 (II,R=CH3)
p 14a(H),17a(H)-sterane (20R) CZBHSO (I,R=CH3)
q 14a(H),17a(H)-sterane (20S) C29H52 (I,R=C2H5)
r 148(H),178(H)-sterane (20R) Coghss (IT,R=C,H;)
+ unknown sterane .
s 148(H),178(H)-sterane (20S) 029H52 (II,R=C2H5)

t 140(H),17a(H)-sterane (20R) C29H52 (I,R=C2H5)

]
I /
I II

)
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D2545AT  12-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection I  Group | HMass 217.1088
Text:21.3427.23

198, h Nora: 2734
m/z 217
D-254
7129/10-U-1

88 a 75.46m

68 _

b
al |
e i 1
49 ] f { ;:

€
P

26:50  39:48  34:38 3828 42:18 4688  49:59 5348  57:39
D2S4SAT  12-FEB-88  Sir:Voltage 78784  Sys: TRISTER

Sample 1 Injection 1  Group 1 Mass 218.1888
Text:21,3427.23

198, h Nora: 2378
m/z 218

.
]

88 . " r

68

48 |

28 | v

26:58  38:48 3438 3808 4218 4688 4958 5348 5738
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0256SAT  12-fEB-B88  Sir:Voltage 7878H  Sys: TRISTER
Sample I Injection I  Group | Hass 217.1408
Text:21.3427.23

188_ h t - Nora: 5482
i m/z 217
a D-256
7129/10-U-1
g0 | 81.55m
]
68 |
0]
v
28
8

25:50  30:40  34:38  38:28 4218 4688 4959 5348 57-38
0256SAT  12-FEB-88  Sir:Voltage 78784  Sys: TRISTER

- Sample 1 Injection 1  Group | HMass 218.1008
Text:21.3427.23

188_ h Nors: 5285
m/z 218

88

6. { (]

48

28 | iy

1 3 i i i
A B ¥ . il
UJ\/W é 71 A o d\&

26:50  30:48  34:38 3828 42:10 4588 4958 5348 5.3
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Ly..... .

0257SAT  12-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample | Injection |  Group t HMass 217.1008
Text:21.3427.23

190 t Nora: 18528
m/z 217
i D-257
7129/10-U-1
g0 . 82.90m
58

26:50 3848 3438 3828 42:10 4698 4358 5348 57:30
02575AT  12-FEB-B8  Sir:Voltage 7878H  Sys: TRISTER

Sample | Injection !  Group | Mass 218.1008
Text:21.3427.23

168, Nora: 5753
m/z 218

68 .

48

i

g u

L] Ty N

26:50 3848 34:38  30:28  42:18 4688 49:58 5348 57:38
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D2335AT  12-FEB-BB  Sir:Voltage 7870H

Sample 1 Injection 1  Group 1 Mass 217.1888
Text:21,3427.23

188_

88 |

bd |

48 |

cd |

Sys: TRISTER

Norm: 158
m/z 217

D-239
7129/10-U-1

- 85.22m

0233SAT  12-FEB-88  Sir:Voltage 7878

26:50 3048 34:38  3:28

42:18  46:89 49:59 5348 57:30

Sample | Injection 1  Group ! Mass 216.1088
Text:21.3427.23

188, u h

e

88 |

68

48

cd |

li

L

h__

Sys: TRISTER

Nora: 137
m/z 218

26:53  38:40  34:33  38:20 4218 46:88 4958 5343  57:39
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02545AT  12-FEB-B8  Sir:Voltage 7878H  Sys: TRISTER
Sample | Injection 1  Group 1 Mass 231.1666
Text:21,3427.23

188_ Nora: 567
m/z 231
D-254
7129/10-U-1
88 ] 75.46m
ik 1
6.
1A
48 |
28 |
B

26:58  38:48 34:38  39:28  42:18  46:88 4958 5348  57.38
D254SAT  12-FEB-88  Sir:Voltage 7878H  Sys: TRISTER

Sample | Injection !  Group ! Mass 259.1868
Text:21.3427.23

188_ Nora: 761
m/z 259

b4 .

48

.

26:58  38:48  34:38  38:20 4218 4588 4358 5348  57:38
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D2565AT  12-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample | Injection 1  Group I Mass 231.1869
Text:21.3427.23

188_ Nora: 2335
' m/z 231

D-256
7129/10-U-1

88 | 81.55m

b8 _

48

28

a

26:59 3848 34:38  38:28  42:18  46:88  49:56  53:48  57:38
D2SESAT  12-FEB-88  Sir:Voltage 7878H  Sys: TRISTER

Sample 1 Injection 1  OGroup 1 Mass 259.1888
Text:21,34¢7.23

180, Nora: 1655
) m/z 259
g8

64 .

48

. Y

26:58  39:48 3433 3808 4218 4688 4958 5348  57:38
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02575RT  12-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample | Injection 1  Group ! Mass 231.1808
Text:21.3427.23

100_ Norn: 1847
m/z 231
D-257
7129/10-U-1

80 $2.90m

68 .

41 .

i
EB-JuﬁN“ﬁi*~4JkAu |
]

2658  38:40  34:33  38:20  42:18  46:88 4958 5348 57130
D2S7SRT  12-FEB-88  Sir:Voltage 7878H  Sus: TRISTER

Sample 1 Injection 1  Group 1 Mass 259.1888
Text:21.3427.23

198_ Nora: 564
m/z 259

08 |

68 | A

48

il MWM

26:58  39:48  34:38 3928 4218 4688 4950 5348 57.39
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02335AT  12-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample ! Injection 1  Group | Mass 231.1888
Text:21.3427.23

188 Norn: 152 -
m/z 231 '
D-239
7129/10-U-1

il 85.22m

6@ |

48 |

ch . hﬁ Q}

a
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Figure A.II.3.5: Vitrinite reflectance histograms.

Key: A = Grey-black-brown claystone.
Upper case letters indicate values included
in the main population. Lower case letters
represent values in other population.
PP = Statistical data population

Y = Main population, not neccessarily

representative of sample maturity.

N = Other populations.
LOV+HIGH = Population limits.
VAL. = Number of measurements in that population.

Lithology cross-reference table

= Clst. gy

= Clst. dk gy
= Clst. dk gy
= Clst. gn

= Clst. bn

= Clst. rd

= Clst. carb.
Shale

= Sandstone

= Limestone

= Coal

= Lignite

= Carbargillite
= Siltstone

= Bit

= X
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APPENDIX II.4: TABLE OF CONTENTS
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. FIGURES

Figure A.II.4.1: Pyrolysis-gas chromatograms (S2 peak).

Figure A.II.4.2: Saturated hydrocarbon gas chromatograms.

Figure A.I1I.4.3: Aromatic hydrocarbon gas chromatograms.

Figure A.II1.4.4: Mass fragmentograms of m/z 191, 205, 163, 177 (terpanes).
Figure A.II.4.5: Mass fragmentograms of m/z 217, 218, 231, 259 (steranes).
Figure A.II.4.6: Vitrinite reflectance histograms.
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Project no.: 21.3427.23
DATE : 13 - 11 - 87.

CONCENTRATION (ul Gas /
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Table A.II.4.1a
Core 7230/05-U-06
kg dry Rock) OF C1 - C5+

HYDROCARBONS IN HEADSPACE GAS

WET-

I SUM  SUM iC4
I IKU DEPTH Cc1 Cc2 C3 icC4 nCé4 C5+ Cl-C4 C2-C4 NESS ———--
I no. m %) nC4
I-mmmmn- —e

I D 0390 36.48 280269 280269 0.00 Hikkkksk
% D 0398 40.97 232263 232263 0.00 Hskkksk
% D 0407 45.67 33954 313 34267 313 0.91 %kskikx
% D 0418 49.84 21404 21404 0.00 *kskkk
% D 0422 51.37 22169 22169 0.00 sk
% D 0427 54.87 20703 20703 0.00 sk
% D 0434 60.92 19532 326 19858 326 1.64 wkkkkk
% D 0442 67.00 20570 20570 0.00 Hkkkisk
% D 0470 88.37 17359 17359 0.00 Hixkkk

aa B B B B B e e M B T I o M B T Y o T o e B o B B ]
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Project no.: 21.3427.23
DATE : 13 - 11 - 87.
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Table A.II.4.1Db
Core 7230/05-U-06

CONCENTRATION (ul Gas / kg dry Rock) OF Cl1 - C5+ HYDROCARBONS IN OCCLUDED GAS

i SUM SUM WET- iC4 I
I IKU DEPTH Cc1 c2 C3 ic4 nC4 C5+ Cl1-C4 C2-C4 NESS -—-—— I
I no. m %) nC4 I
I===== ————— ——I
I I
I D 0390 36.48 27500 2942 4368 8603 34810 7310 21.00 *%*%%x T
I I
I D 0398 40.97 324 29 43 396 71 18.06 *%kxkx T
I I
I D 0407 45.67 1159 45 24 19 1246 87 6.97 Fkkkkk T
I . I
I D 0418 49.84 341 32 34 407 66 16.22 *kkikk I
I I
I D 0422 51.37 584 37 47 14 51 682 98 14.34 **kkkk T
I I
I D 0427 54.87 1084 71 41 6 3 132 1204 120 9.99 2.141
I I
I D 0434 60.92 2830 104 110 42 3086 256 8.31 *kkkdk I
I I
I D 0442 67.00 1073 53 61 13 1200 127 10.57 *kxkkk I
I I
I D 0470 88.37 630 47 70 747 116 15.60 *¥%%xk* I
I I




THUN.

Project no.: 21.3427.23 - 230 -
DATE : 13 - 11 - 87.

Table A.II.4.1c
Core 7230/05-U-06

CONCENTRATION (ul Gas / kg dry Rock) OF C1 - C5+ HYDROCARBONS  SUMMATION

I SUM SUM WET- iC4 1
I IKU DEPTH Ccl c2 C3 ic4 nCé4 C5+ Cl-C4 C(C2-C4 NESS --——- I
I no. m % nC4 I
I==== ————————— === ——I
I I
I D 0390 36.48 307769 2942 4368 8603 315079 7310 2.32 #kkkkk I
I I
I D 0398 40.97 232587 29 43 232659 71 0.03 #*kkdk T
I I
I D 0407 45.67 35113 358 24 19 35513 400 1.13 *kdkdx T
I . I
I D 0418 49.84 21745 32 34 21811 66 0.30 #*kkikx T
I I
I D 0422 51.37 22753 37 47 14 51 22851 98 0.43 *kkkkx T
I I
I D 0427 54.87 21787 71 41 6 3 132 21907 120 0.55 2.141I
I I
I D 0434 60.92 22362 431 110 42 22944 583 2.54 *kkkkk I
I I
I D 0442 67.00 21643 53 61 13 21770 127 0.58 *%kkkx T
1 I
I D 0470 88.37 17989 47 70 18106 116 0.64 **kxxk T
I I

I
[
|
i
|
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Table A.II.4.2
Core 7230/05-U-06
DATA FROM ROCK EVAL PYROLYSTIS

I : HYDR. OXYGEN PETROLEUM PROD. TEMP.I
I IKU DEPTH : S1 S2 S3  TOC INDEX INDEX POTENTIAL INDEX MAX I
I No. : S1 I
I S el I
I m/ft : ( mg/g ROCK ) (%) ( mg/g TOC ) S1+82 S1+82 (C) I
T ST ==
I D 1998. 29.04 : 1.38 2.00 3.69 14.07 14 26 3.38 0.41 4011
% D 1999 32.02 : 0.61 36.70 1.69 16.60 221 10 37.31 0.02 436 i
% D 390 36.48 : 0.10 0.00 0.02 0.28 0 7 0.10 1.00 448 %
% D 1996 37.89 ; 0.20 0.73 1.91 15.09 5 13 0.93 0.22 418 %
% D 1995 38.15 ; 0.21 1.97 0.71 3.45 57 21 2.18 0.10 436 %
% D 398 40.97 1 kxkk  dkkk  Hkkk 0.26 *kkkk  kkkk  kkkkkk  kkkkkk  kkk %
% D 403 41.44 ; Khkk  dokkk  kkkk (0,16  kkkkk  kkkk  kkkkdk  kkkkkk  kkk %
% D 407 45.67 1 kkkk  dkkk  Hkkk 0.20 *kkkk  dkkk  kkkkkk  kkkkkk  kkk %
i D 418 49.84 i 0.19 5.37 0.30 3.86 139 8 5.56 0.03 431 %
% D 422 51,37 : kkkk  kkkk  kkkk (0,30  kkkkk  Kkkkk  kkkkdkk hhkkkd dokok %
% D 427 54.87 : 0.09 0.18 0.20 0.64 28 31 0.27 0.33 433 %
% D 434 60.92 : 0.16 0.06 0.42 0.56 11 75 0.22 0.73 446 %
% D 442 67 : 0.14 0.25 3.55 0.88 28 403 0.39 0.36 445 %
% D 457 76.08 ; Fkkk  dkkk  kkkk 1,46  kkkkk  kkkk  kkkkhk  kkdkkkk  kkk %
% D 470 88.37 : 0.19 0.13 0.38 0.71 18 54 0.32 0.59 360 %
% D 479 92.88 : Fhkk  kkkk  kkkk (0,52 kkkkk  kkkk kkkkkk  kkkkkk ki %
% D 481 94.03 : Fkkde  dkkk  kkkk (0,48  khkkkk  kkkk  kkkkkk  kkkkkk  kkk %
I : I

DATE : 26 - 2 - 88.
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Table A.II.4.3

Core number: 7230/05-U-06
Reference number:21.3427.23
(1/1)

VITRINITE REFLECTANCE DATA

I IKU NO I LOCATION I DEPTH T VITRINITE I REL I STANDARD I FLUORE- I

I I (M) I REFLECTANCE I RAT I DEVIATION I SCENCE I
I I I I I I I I
I D-1998 I -——ue I 29.04I 0.44 (29) I G I 0.08 I 2-3 1
I I I I I I I I
ID-1999 I -—ne I 32.02I 0.41 (26) I G I 0.06 I 25 1
I I I I 0.66 (4) I R I 0.05 I I
I I I I I I I I
I D-1996 I ~cceee I 37.89I 0.48 (27) I G I 0.07 I 2?7 I
I I I I 0.67 (3) I R I 0.02 I I
I I I I I I I I
I D-1995 I —eeemen I 38.15 I 0.42 (28) I G I 0.06 I 2?7 I
I I I I 0.69(2) I R I 0.01 I I
I I I I I I I I
I D-0421 I —eeeee I 50.77 I 0.48 (50) I G I 0.07 I 2-4 1
I I I I I I I I

REL RAT (Reliability Rating): G
S

Good; F = Fair; P = Poor
Stained; R = Reworked.

won



v UB@@ A | . . Tableno.: A.11.4.4
@ L. Visual Kerogen Analysis Wellmag "
Sample Depth Composition of residue Par.tu:le Preservation Therma_l maturation Remarks
(m) size palynomorphs index
D 421 50.77 Am: 15-20% F-M-L Poor ?3.5 - 4.5 Sieved”) residue enriched in
Lm: 5% dark brown/black woody/coaly
W+C:75-80% fragments.
D 1995 38.15 Am: 15-20% F-M-L Poor ?3.5 - 4.5 As per sample D 421. .
Lm: 5%
W+C:75-80% |
D 1996 37.89 Am: <5% F-M-L No palynomorphs N.D.P. Organic residue totally o
‘ Lm: <5% observed dominated by black opaque s
W+C:>90% angular coaly fragments. !
D 1998 29.04 - Am: 10-15% F-M-L Poor 3.5 - 4.57 Sieved”) residue enriched in
Lms: 5-10% dark brown and black woody
W+C:75-80% and coaly fragments.
ID 1999 32.02 Am: 60% F-M-L Fair 4,0 - 4.5? Organic residue dominated by
Lm: 5-10% dark, degraded, amorphous
W: 15-20% mattter. Significant amount
C: 10-15% of dark brown, structured,
woody phytoclasts and
opaque, coaly fragments
present.
") Only sieved residue
available.
Abbreviations
Am Amorphous Al Algal material W  Woody material F Fine
Lm Liptinitic material Coaly fragments M Medium
L Large

R/ALB/anl/5



Table A.II.4.5

AMOUNT OF ASPHALTENES AND POLARS IN SEDIMENT

Core 7230/05-U-06

I : Asphaltenes : Polars I
I TIKU-No. DEPTH : : I
I (m) (mg) : (mg) %
I—-— : : : I
I D 1999 32.02 43.1 : 13.4 I
I : : I
I D 422 51.37 ¢ 1.0 : 0.6 I
I s : I
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Project no.: 21.3427.23 =235 -
Well ident.: 7230/05-U-06
DATE : 1 - 3 - 88.

Table A.II.4.6

WEIGHT OF EOM AND CHROMATOGRAPHIC FRACTIONS

I ¢+ Rock :

I IKU-No DEPTH : Extr. EOM Sat. Aro. HC Non HC TOC

I :

% (m) : (g) (mg) (mg) (mg) (mg) (mg) (%)

I_— . B

I D 1999 32.02 : 10.8 58.1 12.7 5.1 17.8 40.3 16.60
I :

I D 0422 51.37 ¢ 14.5 2.5 0.8 0.4 1.2 1.3 0.39
I :

P s

| NN
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Project no.: 21.3427.23
Well ident.: 7230/05-U-06
DATE : 1 - 3 - 88.
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Table A.II.4.7

CONCENTRATION OF EOM AND CHROMATOGRAPHIC FRACTIONS

(Weight ppm of rock)

I : I
I IKU-No DEPTH EOM Sat. Aro. HC Non HC I
I (m) : I
1= == ==I
I : I
I D 1999 32.02 5405 1181 474 1656 3749 I
I : ’ I
I D 0422 51.37 ¢ 173 58 25 83 90 I
I s I




Ldy...

Project no.: 21.3427.23 - 257 -
Vell ident.: 7230/05-U-06
DATE : 1 - 3 - 88.

Table A.II.4.8

CONCENTRATION OF EOM AND CHROMATOGRAPHIC FRACTIONS

(mg/g TOC)

: I

IKU-No DEPTH : EOM Sat. Aro. HC Non HC I
(m) I

=== ===

I

32.6 7.1 2.9 10.0 22.6 1

D 1999 32.02

D 0422 51.37 44.3 14.9 6.4 21.3 23.1 I

6e 60 oo eo o8
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Project no.: 21.3427.23 - 258 -
Well ident.: 7230/05-U-06
DATE : 1 - 3 - 88.

Table A.II.4.9

COMPOSITION OF MATERIAL EXTRACTED FROM THE ROCK

I : Sat Aro HC SAT Non HC HC I
I IKU-No DEPTH : — _—— e — I
I : EOM EOM EOM Aro EOM Non HC I
I (m) : % % 4 x 100 Y4 x 100 I
I == I
I : I
I D 1999 32.02 21.9 8.8 30.6 249.0 69.4 44,2 1
I : I
I D 0422 51.37 33.6 14.4 48.0 233.3 52.0 92.3 1
I : I
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Table A.I1I.4.10

Core 7230/05-U-06

TABULATION OF DATA FROM THE GASCHROMATOGRAMS

i DEPTH : PRISTANE PRISTANE PHYTANE A n-Cl7 I
I IKU No. : A= —=—= Bz ——moeee ——— m———— CPI CPI I
I (m) : PHYTANE n-C17 n-C18 B n-C27 1 2 I
I== ==== == === I
I : I
I D 1999 32.02 : 5.4 1.9 0.3 5.8 0.4 2.1 2.2 I
I : I
I D 0422 51.37 : 2.1 2.2 0.6 3.6 0.1 1.3 1.4 I
I : I
DATE : 29 - 2 - 88.



Uy

- 260 -

Table A.II.4.11a:

Molecular ratios from sterane and terpane mass chromatograms.
Maturity ratios.

Core 7230/05-U-06

IKU code Depth  aB/af+Bot’ %2282 %86%) %20S84)
D-1999 32.02 0.66 34.2  40.0 2.1
D-422 51.37 0.79 34.3 59.2 13.3

1) E/E+F in m/z 191

2) Average % distribution between first and second eluting isomers of
extended hopanes (G-M in m/z 191)

3) 2(r+s)/(q+t+2(r+s)) in m/z 217

4) q/q+t in m/z 217

R/AN1/anl/2/10-MAR-88
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Table A.IT.4.11b:

Molecular ratios from terpane and sterane mass chromatograms.
Maturity and source characteristic ratios.

Core 7230/05-U-06

IKU no. Dept (m) Q/E!)  Tm/Ts?)  x/E®) Z/EY  a/a+jd)
D-1999 32.02 - - 0.04 - 0.38
D-422 51.37 0.03 9.50 0.05 - 0.54

1) Relative abundance of tricyclic térpanes (Q/E in m/z 191)
2) B/A in m/z 191

3) Relative abundance of unknown (X/E in m/z 191)

4) Relative abundance of bisnorhopane (Z/E in m/z 191)

5) Relative abundance of C,, rearranged steranes (a/a+j in m/z 217)

R/AN1/anl/7/10-MAR-88
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Figure A.II.4.1:

Pyrolysis-gas chromatograms (S2 peak)
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Figure A.II.4.2:

Saturated hydrocarbon gas chromatograms

n-C . etc. - n-alkanes
Pr ~ pristane
Ph - phytane

I

other acyclic isoprenoids
contamination

]
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Figure A.II.4.3:

Aromatic hydrocarbon gas chromatograms

N - Naphthalene

MN - Methylnaphthalenes
DMN - Dimethylnaphthalenes
TMN - C;-naphthalenes

P - Phenanthrene

PN - Methylphenanthrenes

DMP - Dimethylphenanthrenes
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Figure A.II.4.4:

Mass fragmentograms of m/z 191, 205, 163, 177 (terpanes).

P tricyclic terpane C23 42 (1V,R= C4 9)
Q tricyclic terpane C H44 (IV,R= CSHll)
R tricyclic terpane (17R,17S) C25H46 (IV,R= C6 13)
S tetracyclic terpane (224H42 (V)
T tricyclic terpane (17R,17S) C26H48 (IV,R= C7H15)
A Ts’ 18a(H) -trisnornechopane C27H46 (I11)
B Tm’ 17a(H)-trisnorhopane Cotag (I,R=H)
z bisnorhopane C H48
C 17a(H)~-norhopane C o0 (I,R=CZH5)
X unknown ‘triterpane C30H52
D 178(H)-normoretane C29H50 (11, R=C )
E 17a(H)-hopane C30H52 (I,R= C )
F 178(H) -moretane C3OH52 (II,R= C3H7)
G 17a(H)-homohopane (225) C31H54 (I,R= C4H )
H 17a(H)-homohopane (22R) C31H54 (I,R=C H )

+ unknown triterpane (gammacerane?)
1 178(H)~-homomoretane C H54 (II,R= C H )
J 17a(H)-bishomohopane (225,22R) C32H56 (I,R= CSHII)
K 17a(H)-trishomohopane (22S,22R) C33H5g (I,R= C6H13)
L 17a(H)-tetrakishomohopane (225,22R) L (I,R=C H15)
M 17a(H)-pentakishomohopane (225,22R) C35H62 (I,R= C8H17)
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013335AT1 26-FEB-88  Sir:Voltage 7878H  Sys: TRISTER

Sample 1 Injection !  Group | Mass 131.1068
Text:21.3427.23
188, C ¢
88 |
68 . i
B
48
28 |
G_W,_Wuu

Nors: 916
m/z 191

D-1999
7230/05-U-06
32.02m

26:59 3848 3430 388 4210 4589 4958 5343 5739
DISIYSAT! 26-FEB-88  Sir:Voltage 78784  Sys: TRISTER
Sample 1 Injection 1  OGroup 1 Mass 285.16088
Text:21,3427.23
108. Nora: 147
m/z 205
8.
6o
|
2.
 ——————— , . \“T”“AT“ ; , :
26:59  30:48 3438 3928 4218 4588 4358 5340 5738
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D422SAT  12-FEB-B8  Sir:Voltage 7878H  Sys: TRISTER
Sample | Injection i  Group | Mass 191.1888
Text:21.3427.23

188, E Nors: 3124
m/z 191
D-422
% 7230/05-U-06
i 51.37m
C
68 |
48 B D
¢8|
P X
S A
A L/

26:50  38:48  34:38  39:28  42:18 4688  49:58  53:48  57:38

0422S5AT  12-FEB-88  Sir:Voltage 7878H  Sys: TRISTER

Sample I Injection I  Group 1 Mass 205.1800
Text:21.3427.23

188_ Horm: 376
' m/z 205

89

68 .

48

28

i
J‘ d \m
26:50  38:48  34:33 3928 4218 4608 4958 5348 57-38
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190

88

68 |

18.

ch

013935AT! 26-FEB-B8

Sample |
Text:21.3427.23

Injection 1
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Str:Voltage 7878H

Sys: TRISTER

Group 1 Mass 163.1688

Nora: 275
m/z 163

D-1999
7230/05-U-06
32.02m

188,

68

£8 |

48 |

28 |

26:58

39:48

D1339SAT{ 26-FEB-88
Sample 1 Injection |

Text:21.3427.23

s Cveaa e

34:39  38:28
Sir:Voltage 7878H

42:18  46:89  49:58 5348 57:38
Sys: TRISTER

Group | Mass 177.100@

Nora: 723
m/z 177

NJJU \

!

25:59

30:48

34:38 3828

42:10  46:08  49:58 5348 57:38
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Sys: TRISTER

D4225AT  12-FEB-88  Sir:Yoltage 7878H
Sample | Injection I  Group | Mass 163.1868
Text:21.3427.23
188, Nora: 653
m/z 163
D-422
7230/05-U-06
89 51.37m
68

c6:58  38:48  34:39 3820 42:18  46:88  49:58  53:48  57:30
D4225AT  12-FEB-B8  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection I  Group | Mass 177.1888
Text:21.3427.23
188, Norm: 1258
m/z 177
88 |
58 |
48 |
28 |
Tl
3 JLAAnqM»hb-«,.~wuk._xukuuhﬂﬁbﬁﬁN” '“ ‘ﬁﬁ~AbJLJuA7*
34:33 3828 42:18  46-8@ 43:58 5343 57:38

26:58  38:48
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Figure A.II.4.5:

Mass fragmentograms of m/z 217, 218, 231, 259 (steranes)

@ 4.0 A 0 T o < <

5a(H)-sterane

5a(H)-sterane _
138(H),17a(H)-diasterane (20S)
138(H),17a(H)-diasterane (20R)
13¢(H),178(H)-diasterane (20S)
13a(H),178(H)-diasterane (20R)
138(H),17a(H)-diasterane (20S)
138(H),17a(H)-diasterane (20R)
13a(H),178(H)-diasterane (20S)

+ 140(H),17a(H)-sterane (20S)
h 138(H),17a(H)-diasterane (20S)
’ + 148(H),178(H)-sterane (20R)
i 148(H),178(H)-sterane (20S)

+ 13a(H),178(H)-diasterane (20R)
14a(H),17a(H)-sterane (20R)
138(H),17a(H)-diasterane (20R)
13a(H),178(H)-diasterane (20S)
140(H),17a(H)-sterane (20S)
13a(H),178(H)-diasterane (20R)

xx .

=

+ 148(H),178(H)-sterane (20R)

S O T o

o+ »n

S

R

R

Iv

C&‘BVY

148(H),178(H)-sterane (20S)
140(H),17a(H)-sterane (
14a(H),17a(H)-sterane (20S)
148(H),178(H)-sterane (

+ unknown sterane
148(H),178(H)-sterane (20S)
14a(H),17a(H)-sterane (20R)

20R)

20R)

s
ey

=

21
22
27
27
27
27
28
28
28
27
29
27
27
28
27
29
29
28
29
28
28
28
29
29

36
38
48
48
48
48
50
50
50
48
52
48
48
50
48
52
52
50
52
50
50
50
52
52

OO OO0 O 000000000
I T * I I I I X I T I I I xT

OO OO OO0 0000
I L &

I I I T T T

Cogtls
Caglls,

R

(V,R=C2H5)
(V,R=C3H7)
(ITI,R=H)
(III,R=H)
(IV,R=H)
(IV,R=H)
(III,R=CH,)
(ITI,R=CH
(1V,R=CH
(I,R=H)
(I11,R=C
(I1,R=H)
(11,R=H)
(IV,R=CH3)
(I,R=H)
(III,R=C2
(IV,R=CZH
(I,R=CH3)
(IV,R=CZH )
(II,R=CH
(IT,R=CH

3
3)
3)

H

2tis)

Hg)
5)

5
3)
3)
I,R=CH,)

(
EI,R=C2H5)

11,R=C,Hc)
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Sir:Voltage 7878H

Sys: TRISTER

Sample I Injection 1  Group ! Fass 217.186@
Text:21.3427,23
186 t Nora: 5¢
m/z 217
D-1999
7230/05-U-06
a8 | 32.02m
68 |
26:58  30:40  34:38  38:28 4218 46:88 4358 5340 5730
D19995AT! 26-FEB-88 Sir:Voltage 7878H Sys: TRISTER
Sample | Injection |  Group | Mass 218.1088
Text:21.3427.23
188 Nora: el
m/z 218
88 |
68 |
r
is
48 | hoom
i
u
28
#blJ*“ﬁJiwgﬂd““*thNqu‘ﬁv&fﬁﬁf lJLﬁb%A%wﬂLmhmh.,
8 e S—— r , . , (
c6:58  38:48  34:38  38:28  42:1@  45:B@  49:58 S348 5730
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D4225AT  12-FEB-B8  Sir:Voltage 7878  Sys: TRISTER
Sample | Injection 1  Oroup | Mass 217.1008
Text:21,3427.23 '

i

198_ t Nora: 248
m/z 217
D-422
I 7230/05-U-06
g8 | ‘ 51.37m
68
48 |
u
cd |

26:50  39:40  34:39  38:28 4218 4698 4958 5348 57-30
D422SAT  12-FEB-88  Sir:Voltage 7878H  Sys: TRISTER

Sample I Injection 1  Group 1 Mass 218.1008
Text:21,3427.23

198_ r Nora: 139
s m/z 218

1]

88 |

]

£8 | li

44 |
|

Vv
28 |
\L \J‘M

g N

25:59 3848 3438 3320 42:10 4588 4958 5343 57.38
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DIBBBSHTI c6-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample I Injection I  Group | Mass 231.1808
Text:21.3427.23

188_ Norm: 14
m/z 231
D-1999
8 7230/05-U-06
1 32.02m
68 |

28

26:50  38:49  34:38 3828 42:18 4589 4358 5348 5.3
DISS9SRTI 26-FEB-B8  Sir:Voltage 7878H  Sys: TRISTER

Sample 1 Injection 1  Group | Mass 259.1288
Text:21.3427.23

188. Noram: 3
m/z 259

!

48

28 |

26:59 3048 34:38 3800 4218 4688 4958 5348 5730
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04225AT  [2-FEB-BB  Sir:Uoltage 7878H  Sys: TRISTER
Sample | Injection |  Group | Hass 231.1809
Text:21.3427.23

108_ Hora: 84

m/z 231
D-422
7230/05-U-06

ge | 51.37m

68 |

48

8 |

)

25:58  39:40  34:39  393:28 4218 46:68 4958 5349 5)'39
D422SRT  12-FEB-B8  Sir:Voltage 7878W  Sys: TRISTER
Sample 1 Injection 1  Group 1 Mass 259.1008
Text:21.3427.23

188. Nora: 58
m/z 259
28 |
68
48 |
28 | ﬁﬁﬁﬁq%&d '
P TET Y PO PER &tvﬂﬂduwA‘A .
]

26:50  30:48 3438 3808 42:18 4588 4359 5348 5.3
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Figure A.II.4.6: Vitrinite reflectance histograms.

Key:

pPp

LOVW+HIGH
VAL.

Grey-black-brown claystone.

Upper case letters indicate values included

in the main population. Lower case letters

represent values in other population.

Statistical data population

Y = Main population, not neccessarily
representative of sample maturity.

N = Other populations.

Population limits.

Number of measurements in that population.

Lithology cross-reference table

WO 2 X MR GCHEZOM®mMEOAOQODD>>

Clst. gy
Clst. dk gy
Clst. dk gy
Clst. gn
Clst. bn
Clst. rd
Clst. carb.
Shale
Sandstone
Limestone
Coal
Lignite
Carbargillite
Siltstone
Bit

X
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APPENDIX II.5: TABLE OF CONTENTS

Core 7230/05-U-05

TABLES

Table A.II.5.1a: Concentration of C,-C,, hydrocarbons in headspace gas.

Table A.II.5.1b: Concentration of C,-C,,  hydrocarbons in occluded gas.

Table A.II.S5.1lc: Concentration of C,-C,, hydrocarbons - summation.

Table A.II.5.2: Total organic carbon content and data from Rock-Eval
pyrolysis.

" Table A.II.5.3: Vitrinite reflectance data.

Table A.II.5.4: Visual kerogen analysis.

Table A.II.5.5: Amount of asphaltenes and polars in sediment.

Table A.II.5.6: Weight of EOM and chromatographic fractions.

Table A.II.5.7: Concentration of EOM and chromatographic fractions,
related to rock weight.

Table A.II.5.8: Concentration of EOM and chromatographic fractions,
related to TOC weight.

Table A.II.5.9: Composition of material extracted from the rock.

Table A.II.5.10: Tabulation of data from the gas chromatograms.

Table A.II.5.11a

Molecular ratios from sterane and terpane mass
fragmentograms. Maturity characteristic ratios.
Table A.II.5.11b: Molecular ratios from sterane and terpane mass
fragmentograms. Maturity and source characteristic ratios.

FIGURES

Figure A.II.5.1: Pyrolysis-gas chromatograms (S2 peak).

Figure A.II1.5.2: Saturated hydrocarbon gas chromatograms.

Figure A.II.5.3: Aromatic hydrocarbon gas chromatograms.

Figure A.II.5.4: Mass fragmentograms of m/z 191, 205, 163, 177 (terpanes).
Figure A.II.5.5: Mass fragmentograms of m/z 217, 218, 231, 259 (steranes).
Figure A.II.5.6: Vitrinite reflectance histograms.



1KU

SINTEF-GRUPPEN

Project no.: 21.3427.23

DATE : 13 - 11 - 87.

- 291 -

Table A.II.5.1la

CORE 7230/05-U-05

CONCENTRATION (ul Gas / kg dry Rock) OF C1 - C5+ HYDROCARBONS IN HEADSPACE GAS

I SUM WET- iC4 I
I IKU DEPTH Ccl C3 iC4 nC4 C5+ Cl-C4 C2-C4 NESS —=——- I
I no. (%) nC4 I
======== == s e s s e e e e e s s e s s T I
I

D 0309 25.52 78 78 0.00 *kkkdx T

I

D 0310 28.60 38 38 1.28 *kkkkx T

I

D 0314 31.62 96 96 0.00 *%%kkk T

I

D 0318 34.67 94 96 1.33 *kkkkx T

I

D 0322 37.46 47 47 0.00 #*%kkkk T

I

D 0326 40.71 50 50 0.00 *kkkix T

I

D 0330 43.82 762 762 0.00 #*%kkkk T

I

D 0334 44.26 30 30 0.00 *kkkickx T

I

D 0338 45.77 47 47 0.00 *%kkkkx I

I

D 0342 49.92 83 83 0.00 *¥kkkk T

I
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Table A,II°5.1b

CORE 7230/05-U-05

I
I IKU DEPTH Cc1
I

CONCENTRATION (ul Gas / kg dry Rock) OF Cl1 - C5+ HYDROCARBONS IN OCCLUDED GAS
SUM SUM  VET- iC4==

c2 Cc3 ic4 nC4 C5+ Cl-C4 C2-C4 NESS -———--

%) nCé

0309 25.52 841 30 4 874 34 3.85 kkdkkk
0310 28.60 239 20 27 287 47 16.45 *¥kkkk
0314 31.62 2284 76 76 2436 152 6.23 Hkkikkk
0318 34.67 2227 85 96 64 2408 181 7.50 #¥kkkkk
67 77 12 1956 156 7.98 *kkkkk

0326 40.71 1250 57 61 22 1390 139 10.03 #*kxkkk
0330 43.82 526 30 19 5 580 54 9.39 kkkdkkk
0334 44.26 652 45 76 31 767 115 15.03 #*%&*k*
0338 45.77 913 60 87 35 63 1095 182 16.64 *kikkix
0342 49.92 506 43 68 41 84 658 151 23.02 *kkkkk

D
D
D
D
D 0322 37.46 1800
D
D
D
D
D

b bt b bt b b b b e e e A A
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Table A.II.5.1lc
CORE 7230/05-U-05

CONCENTRATION (ul Gas / kg dry Rock) OF Cl - C5+ HYDROCARBONS SUMMATION

I SUM SUM VWET- iC4
I IKU DEPTH C1l c2 Cc3 ic4 nC4 C5+ Cl-C4 C2-C4 NESS -—-—-
I no. m %) nC4
I============= ————— =——====

I :

I D 0309 25.52 919 30 4 952 34 3,53 kkkdkk
I :

I D 0310 28.60 277 21 27 325 48 14.66 **kxkx
I

I DO0314 31.62 2380 76 76 2532 152 6.00 *%kkk*
I

I D 0318 34.67 2322 86 96 64 2504 182 7.26 Fkkkkk
I

I D 0322 37.46 1847 67 77 12 2003 156 7.79 *¥kkkk
I

I D 0326 40.71 1300 57 61 22 1439 139  9.68 *¥¥kkkk
I

I D 0330 43.82 1287 30 19 5 1342 54 4.06 **¥kkkk
I

I D 0334 44.26 682 45 70 31 798 115 14.46 *¥*¥kkx
I .

I D 0338 45.77 960 60 87 35 63 1142 182 15.96 *¥*kkx
I

I D 0342 49.92 589 43 68 41 84 741 151 20.45 *%xxkk
I .

bt b b bt b b b b b b b e e e e
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Table A.II.5.2

Core 7230/05-U-05

DATA FROM ROCK EVAL PYROLYSIS
I : HYDR. OXYGEN PETROLEUM PROD. TEMP.I
I IKU DEPTH : s1 52 S3 TOC INDEX INDEX POTENTIAL INDEX MAX I

I No. S1 I
3 S R I
I m/ft : ( mg/g ROCK ) (¥ ( mg/g TOC ) S1+S2 S1+82 (C) I
I D 307 24,42 3 kkkk  kkkk  kkkk 1,18  kkkkk  kkkk  kkkkkk  kkkkkk  kkk T
% D '309 25.52 : 0.13 0.53 0.22 0.87 61 25 0.66 0.20 436 %
% D 312 26.95 § 0.07 0.44 0.48 1.07 41 45 0.51 0.14 433 %
% D 310 28.60 : 0.13 1.23 1.30 1.20 102 108 1.36 0.10 436 i
% D 316 29.76 : 0.07 0.78 0.77 1.16 67 66 0.85 0.08 433 %
% D 314 31.62 : Kkkk  dkkk  kkkkx (0,34 Kkkkk  kkkk  kkkkkk  dkkkkk  kkk %
% D 320 33.27 : kkkk  kkkk  kkkk (0,52  Kkkkk  kkkk  kkkkkk  kkkkkk  kkk %
% D 318 34.67 : Kkkk  kkkk  kkkk (0,34 kkkkk  kkkk  kkkkkk  kkkkkk  kkk %
% D 1986 36.43 : 0.11 0.41 0.14 1.09 38 i3 0.52 0.21 441 %
% D 323 36.51 : Kkkk  kkkk  kkkk (0,40 Fkkkk  kkkk  kkkkkk  kkkkkk  kkk %
% D 322 37.46 : Kkkk  kkkk  kkkk (0,50 Fkkkk  kkkk  kkkkkk  kkkkkk  kkk %
i D 328 38.62 : Fhkk  Kkkkk  kkkk (0,22  Kkkkk  kkkk  kkkkkk  kkkkkk  kkk %
% D 1987 38.67 : 0.10 0.78 0.17 0.84 93 20 0.88 0.11 437 %
% D 329 39,72 : Fkkk  kkkk  kkkk (0,50 kkkkk  kkkk  kkkkkk  kkkkkk  kkk %
% D 326 40.71 : 0.10 0.31 0.09 0.74 42 12 0.41 0.24 436 %
% D 332 42.57 i Fkkk  kkkk  kkkk (0,37 Kkkkk  kkkk  kkkkkk  kkkkkk  kokk %
% D 330 43.82 : 0.36 24.06 1.44 11.69 206 12 24.42 0.01 430 i
% D 1988 43.98 2 0.25 11.68 0.55 9.49 123 6 11.93 0.02 434 %
% D 1989 44.11 : 0.19 5.45 0.34 6.39 85 5 5.64 0.03 433 %
% D 334 44,26 : 0.04 0.00 0.00 0.28 0 0 0.04 1.00 231 i
% D 337 44 .83 : kkkk  kkkk  kkkk 0,30 hkkkk  kkkk  kkkkkk  kdkkkk kkk %
i D 338 45.77 : 0.07 0.09 0.11 0.54 17 20 0.16 0.44 374 %




Du%l@gﬂuwsu - 295 -

Table A.II.5.2 (continued)

Core 7230/05-U-05

DATA FROM ROCK EVAL PYROLYSTIS

I : HYDR. OXYGEN PETROLEUM PROD. TEMP.I
I IKU DEPTH : S1 S2 S3 TOC INDEX INDEX POTENTIAL INDEX MAX I
I No. : S1 I
I S e I
I m/ft : ( mg/g ROCK Yy (%) ( mg/g TOC ) S1+S2 S1+52 (C) I
I——_“‘====- ==== === ==== --—I
I : I
I D 340 46.96 :  Kkkk  kkkk  kkkk (0,55 Kkkkk  kkkk *kkkkk khkkkk kkx T
I : I
I D 344 L48.4T 1 Kkkk kkkk  kikkk (0,27 Rkkkk  kkkk kkdkkk  khkkkkk  kkk T
I H I
I D 342 49.92 : 0.06 0.02 0.02 0.57 4 4 0.08 0.75 292 1
I : I

DATE : 26 - 2 - 88.
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Table A.II.5.3

Core number: 7230/05-U-05
Reference number:21.3427.23
(1/1)

VITRINITE REFLECTANCE DATA

I IKU NO I LOCATION I DEPTH I VITRINITE I REL I STANDARD I FLUORE- I

I I (M) I REFLECTANCE I RAT I DEVIATION I SCENCE I
I I I I I I I I
I D-1986 I —-————- I 36.43 I 0.39 (23) I F I 0.07 I 3-4 I
I I I I 0.67 (1) I R I 0.00 I I
I I I I I I I I
I D-1987 I -———-—- I 38.67I 0.38 (25) I F I 0.07 I 2-3 I
I . I I I 0.61(2) I R I 0.04 I I
I I I I I I I I
I D-1988 I --———-- I 43.98 I 0.36 (26) I F I 0.07 I 2-3 I
I I I I 0.59(3) I R I 0.02 I I
I I I I I I I I
I D-1989 I -————- I 44.11 T 0.35(27) I F I 0.08 I 3-4 I
I I I I I I I I

REL RAT (Reliability Rating): G
S

Good; F = Fair; P = Poor
Stained; R = Reworked.
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Table A.II1.5.5

AMOUNT OF ASPHALTENES AND POLARS

Core 7230/05-U-05

IN SEDIMENT

I ¢ Asphaltenes : Polars I
I IKU-No. DEPTH : : I
I (m) (mg) : (mg) I
I==== ===1
I : : I
I D 330 43.82 27.9 : 9.6 I
I : H I
I D 338 45.77 2.4 g 2.2 I
I H . H I
I D 342 49.92 1.3 H 0.8 I
I : s I
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Project no.: 21.3427.23 - 299 -
Well ident.: 7230/05-U-05
DATE : 1 - 3 - 88.

Table A.II.5.6

WEIGHT OF EOM AND CHROMATOGRAPHIC FRACTIONS

I + Rock I
I  IKU-No DEPTH : Extr. EOM Sat. Aro. HC Non HC TOC I
I : I
I (m) : (g (mg) (mg) (mg) (mg) (mg) %) %
I . I
I D 0330 43.82 : 12.9 40.0 4.0 3.0 7.0 33.0 11.69 I
I H I
I D 0338 45.77 : 14.9 5.0 0.6 0.5 1.1 3.9 0.54 1
I : I
I D 0342 49.92 : 14.0 4.0 0.4 0.2 0.6 3.4 0.57 1
I H I




U

Project no.

oo

21.3427.23

- 300 -

Well ident.: 7230/05-U-05
DATE : 1 - 3 - 88.
Table A.II.5.7
CONCENTRATION OF EOM AND CHROMATOGRAPHIC FRACTIONS
(Weight ppm of rock)

T : o I
I IKU-No DEPTH : EOM Sat. Aro. HC Non HC I
I (m) : I
I=== === ___I
I : I
I D 0330 43.82 3110 311 233 544 2566 I
1. : I
I D 0338 45.77 336 40 32 73 263 I
I : I
I D 0342 49.92 285 26 17 43 242 I
I : I
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Project no.: 21.3427.23 - 301 -
Well ident.: 7230/05-U-05
DATE : 1 - 3 - 88.

Table A.II.5.8

CONCENTRATION OF EOM AND CHROMATOGRAPHIC FRACTIONS

(mg/g TOC)

I : I
I IKU-No DEPTH : EOM Sat. Aro. HC Non HC I
I (m) I

S=mommamnmaTETEs I
I H I
I D 0330 43.82 26.6 2.7 2.0 4.7 22.0 I
I. : I
I D 0338 45.77 62.2 7.5 6.0 13.4 48.8 1
I : I
I D 0342 49.92 50.0 4.5 3.0 7.5 42.5 1
I : I
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Project no.: 21.3427.23
Well ident.: 7230/05-U-05 - 302 -
DATE : 1 - 3 - 88.

Table A.II.5.9

COMPOSITION OF MATERIAL EXTRACTED FROM THE ROCK

I ’ : Sat Aro HC SAT Non HC HC
I IKU-No DEPTH : S —_—— e _—

I : EOM EOM EOM Aro EOM Non HC
I (m) : % z % x 100 % x 100
I== e mmmmmm—mmmmm——mmmmmmmm—mmmmm—mmmm—— m==—=——===—======
I :

I D 0330 43.82 10.0 7.5 17.5 133.3 82.5 21.2
I :

I D 0338 45.77 ¢ 12.0 9.6 21.6 125.0 78.4 27.6
I :

I D 0342 49.92 9.0 6.0 15.0 150.0 85.0 17.6
I :

[ R N e R N NN N N N Nl
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Table A.II.5.10

Core 7230/05-U-05

TABULATION OF DATA FROM THE GASCHROMATOGRAMS

I DEPTH : PRISTANE PRISTANE PHYTANE A n-Cl17 I
I IKU No $ m—————— A= —m B= ~—ememee —— ————— CPI CPI I
I (m) : PHYTANE n-C17 n-C18 B n-C27 1 2 I
I== == === === I
I s I
I D 0330 43.82 : 6.2 5.3 0.8 7.0 0.2 1.9 2.1 I
I : I
I D 0338 45.77 1.7 1.1 0.4 2.6 0.2 1.5 1.5 I
I : I
I D 0342 49,92 : 1.5 0.6 0.2 2.7 0.1 1.6 1.8 I
I s I
DATE : 29 - 2 - 88.



...

- 304 -

Table A.II.5.11a:

Molecular ratios from sterane and terpane mass chromatograms.

Maturity ratios.

Core 7230/05-U-05

IKU code Depth  «f/oaf+Bot’ %2282 %eg*’ %2084
D-330 43.82 0.70 25.8 55.9 4.1
D-338 45.77 0.69 22.3 55.8 6.8
D-342 49.92 0.58 52.8 28.7 2.5

1) E/E+F in m/z 191

2) Average % distribution between first and second eluting isomers of
extended hopanes (G-M in m/z 191)

3) 2(r+s)/(q+t+2(r+s)) in m/z 217

4) q/q+t in m/z 217

R/AN1/anl/3/11-MAR-88



KU

Table A.IT.5.11b:

- 305 -

Molecular ratios from terpane and sterane mass chromatograms.

Maturity and source characteristic ratios.

Core 7230/05-U-05

IKU no. Depth (m)
D-330 43.82
D-338 45.77
D-342 49.92

1) Relative abundance
2) B/A in m/z 191

3) Relative abundance
4) Relative abundance
5) Relative abundance

R/AN1/anl/8/11-MAR-88

Q/EY) Tm/Ts?)  X/E¥ Z/E*)  a/a+j’!
- - 0.05 - 0.45

0.03 9.20 - - 0.36
- 72.00 - - 0.25

of tricyclic terpanes (Q/E in m/z 191)

of unknown (X/E in m/z 191)
of bisnorhopane (Z/E in m/z 191)

of C,, rearranged steranes (a/a+j in m/z 217)
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Figure A.II.5.1:

Pyrolysis-gas chromatograms (S2 peak)
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Figure A.II.5.2:

Saturated hydrocarbon gas chromatograms

n-C,. etc. - n-alkanes
Pr - pristane
Ph - phytane
I -

other acyclic isoprenoids

contamination
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Figure A.II1.5.3:

Aromatic hydrocarbon gas chromatograms

N - Naphthalene

MN - Methylnaphthalenes
DMN - Dimethylnaphthalenes
TMN - C;-naphthalenes

P - Phenanthrene

PN - Methylphenanthrenes

DMP - Dimethylphenanthrenes
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Figure A.II.5.4:

Mass fragmentograms of m/z 191, 205, 163, 177 (terpanes).

P tricyclic terpane 023H42 ,(IV,R=C4H9)

Q tricyclic terpane _ C24H44 (IV,R=C5H11)

R tricyclic terpane (17R,175) C25H46 (IV,R=C6H13)

S tetracyclic terpane C24H42 (V)

T tricyclic terpane (17R,17S) C26H48 (IV,R=C7H15)

A TS, 18a(H) -trisnorneohopane C27H46 (111)

B T 17«(H)-trisnorhopane Costag (I,R=H)

z bisnorhopane 028H48

C 17¢(H)-norhopane 029H50 (I,R=C2H5)

X unknown triterpane 030H52

D 178(H)-normoretane CZQHSO (II,R=C2H5)

E 17«(H)-hopane C30H52 (I,R=C3H7)

F 178(H) -moretane C30H52 (II,R=C3H7)

G 17(H)-homohopane (225) : C31H54 (I,R=C4H9)

H 170(H)-homohopane (22R) C31H54 (I,R=C4H9)
+ unknown triterpane (gammacerane?)

1 178(H)-homomoretane C31H54 (II,R=C4H9)

J 17a(H)-bishomohopane (225,22R) C32H56 (I,R=C5H11)

K 17a(H)~-trishomohopane (225,22R) C33H58 (I,R=C6H13)

L 17a(H)-tetrakishomohopane (225,22R) C34H60 (I,R=C7H15)

M 170(H)-pentakishomohopane (225,22R) C35Hgo (I,R=C8H17)
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Figure A.II.5.5:

Mass fragmentograms of m/z 217, 218, 231, 259 (steranes)

5a(H)-sterane
5a(H)-sterane ,
138(H) ,17a(H)-diasterane (20S)
138(H),17a(H)-diasterane (20R)
13a(H),178(H)-diasterane (20S)
13a(H),178(H)-diasterane (20R)
138(H),17a(H)-diasterane (20S)
138(H),17a{H)-diasterane (20R)
130(H),178(H)-diasterane (20S)
+ 14a(H),17a(H)-sterane (20S)
h 138(H),17a(H)-diasterane (20S)
+ 148(H),178(H)-sterane (20R)
i 148(H),178(H)-sterane (20S)
+ 13a(H),178(H}-diasterane (20R)
14a(H),17a(H)-sterane (20R)
138(H),17a(H)-diasterane (20R)
13a(H),178(H)-diasterane (20S)
140(H),17a(H)-sterane (20S)
13a(H),178(H)-diasterane (20R)
+ 148(H),178(H)-sterane (20R)
148(H),178(H)-sterane (20S)
140(H),17a(H)-sterane (20R)
14a(H),17a(H)-sterane (20S)
148(H),178(H)-sterane (20R)
+ unknown sterane
148(H),178(H)-sterane (20S)
t 140(H),17a(H)-sterane (20R)
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(I,R=CH3)
(I,R=C,H,)
(11,R=C,H;)

5)

(IT,R=C
(1,R=C

2Hs)
2s)

ffA\/kT/

O
\ III
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0338SAT!  26-FEB-B8  Sir:Voltage 7878H  Sys: TRISTER
Sample I Injection I  OGroup 1 Hass 217.1888
Text:21.3427.23

188, t Nora: 355
m/z 217
D-330
7230/05-U-05
g8 43.82m
h
58
k H
T
48 y

26:58 3048 34:38  38:28  42:18  46:88 4958 5348 573
0330SAT! 26-FEB-88  Sir:Voltage 78784  Sys: TRISTER

Sample 1 Injection I  Group ! HMass 218.1088
Text:21.3427.23

168, Nora: 175
m/z 218

88
68

48 |

28 |

) e kﬁﬁi U

2658 38:48  34:38 3320 4218 588 4958 5343 5038

oo B
PN
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033BSAT  15-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection 1  Group 1 Mass 217.1888
Text:21.3427.23
188, ! Nora: 371
m/z 217
D-338
88 . 7230/05-U-05
45.77Tm
68 .
48
u
28 | v
c6:58 3848 34:38  38:28  42:18  46:88 4958 5348 57:38
0338SAT  15-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection I  Group | Hass 218.1808
Text:21.3427.23
188. Nora: 583
m/z 218
88
u
Is
b8 b
]
i
48 | l
v l
5 kil
! |
B N ! T N Y T —T T L
26:58  38:48  34:38  38:28  42:18  46:68  49:58 5348 57:38
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03425AT!  16-FEB-B8  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection I  Group | Mass 217.1008
Text:21.3427.23

108, t Hora: 138
m/z 217
D-342
7230/05-U-05

a8 | 49.92m

68 |

48

8. : iflqp l

r
u v a
8

26:50 3848 34:38  38:28  42:10  45:98  49:58 5348 57:38
D342AT!  IG-FEB-88  Sir:Voltage 7878H  Sys: TRISTER

Sample 1 Injection |  Group 1 Hass 218.1688

Text:21.3427.23

198, Nora: il
m/z 218
ga

b8

48

26:58  39:48  34:38  38:08 4218 4588 4950 5349 5739
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03385AT1  26-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection !  OGroup | fass 231,1888 '
Text:21,3427.23

188 Nora: 37
m/z 231
D-330
7230/05-U-05

a8 | 43.82m

68 | ,

|

48

28 |

B e -y

26:58  38:48  34:38  39:20  42:18  46:08  49:58 5348 5730
D330SAT! 26-FEB-88  Sir:Voltage 7878  Sys: TRISTER

Sample 1 Injection I  Group | HMass 259.1880
Text:21.3427.23

188, Nors: 33
m/z 259

88 .

b2 |

49

20| |

p -

26:50  30:48  34:38 3928 4218 4688 4358 5348 5739
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03385AT  I5-FEB-B8  Sir:Voltage 7878H  Sys: TRISTER
Sample | Injection 1  Group ! - flass 231.1068
Text:21.3427.23

188_ Nora: 325
m/z 231
D-338

8 | 7230/05-U-05
‘45.77m

58 \ !

R mut

48 ‘ !

2 u&\

| M

26:58  38:48  34:38  39:28  42:18  46:08 4958 5348 57:30
D33SAT  15-FEB-88  Sir:Voltage 7878H  Sys: TRISTER

Sample | Injection I  Group ! HMass 259.100@
Text:21.3427.23

168_ Nora: 191
m/z 259

8d .

b8 .

48 |

W
~AA~uudiﬂwun~»~»wb”f&d

26:58  38:48  34:38 3028 42:18 4588 4958 5348 57:30
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03425AT1  16-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample | Injection |  Group | Mass 231.1088
Text:21.3427.23

198, Nora: 46
m/z 231
D-342
7230/05-U-05

ga | 49.92m

68

49 |

29 |

W v
)

6:58  38:48  34:30 3328 42:18  46:80  43:58 53:48  57:38
03425AT1  16-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection 1  Group 1 Mass 259.1808
Text:21.3427.23

188_ Nora: 13
m/z 259
a9 .
69 |
48 |
% ‘N v M
)

P6:58  38:48  34:38  38:28 4218 46:88 4958 5348 57:38
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Figure A.II.5.6: Vitrinite reflectance histograms.

Key:

Lithology

pp

LOV+HIGH
VAL.

Grey-black-brown claystone.

Upper case letters indicate values included

in the main population. Lower case letters

represent values in other population.

Statistical data population

Y = Main population, not neccessarily
representative of sample maturity.

N = Other populations.

Population limits.

Number of measurements in that population.

cross-reference table

WO Z2 MR GH D GOEEDO O >

Clst. gy
Clst. dk gy
Clst. dk gy
Clst. gn
Clst. bn
Clst. rd
Clst. carb.
Shale
Sandstone
Limestone
Coal
Lignite
Carbargillite
Siltstone
Bit

X
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Project no.: 21.3427.23.
DATE : 13 - 11 - 87.
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Table A.II.6.1a

CORE 7230/05-U-04

CONCENTRATION (ul Gas / kg dry Rock) OF Cl1 - C5+

HYDROCARBONS

IN HEADSPACE GAS

I SUM SUM VWET- iC4 I
I IKU DEPTH Ccl c2 Cc3 ic4 nC4 C5+ Cl-C4 C2-C4 NESS ———— I
I no. m (%) nC4 I
I=== - === R I
I I
I D 0486 26.61 169 2 171 2 1,22 *kkkdk I
% D 0490 29.66 221 2 223 2 1.04 *kkkkk %
% D 0497 35.76 103 1 104 1 1.26 *¥xkxk %
% D 0501 38.86 256 3 260 3 1.21 *kdkkkk %
% D 0505 41.90 5121 23 5144 23 0.44 Fkkkkk %
% D 0509 44.93 4221 422 4642 422 9.08 *¥kkkk %
i D 0513 46.84 27202 3314 48 30565 3362 11.00 **¥xkx* %
% D 0517 48.46 11635 836 12471 836 6.70 *¥kkkk %
i D 0521 51.47 10501 24 10525 26 0.22 ki %
% D 0525 54.50 7101 456 7557 456 6.03 *¥xkik %
% D 0529 57.58 7250 1790 689 76 42 17 9847 2597 26.37 1.81 %
% D 0533 60.61 10693 1546 339 31 19 7 12629 1935 15.33 1.64 %
% D 0537 62.71 38049 3145 859 78 45 20 42176 4127 9.79 1.73 %
% D 0603 63.71 9650 1538 330 27 16 11561 1911 16.53 1.64 i
% D 0606 65.80 16068 2298 473 40 21 6 18901 2832 14.99 1.94 %
i D 0608 66.42 12592 2900 758 66 36 9 16353 3761 23.00 1.82 %
i D 0609 69.62 2496 1272 690 97 56 24 4611 2115 45.87 1.73 %
% D 0617 72.17 8815 1726 430 37 23 8 11030 2215 20.09 1.63 %
i D 0619 72.65 6656 2475 658 52 31 9871 3215 32.57 1.68 %
% D 0622 75.79 4923 142 28 4 5096 173 3,40 *¥kkkkx %
% D 0626 78.82 3451 2830 1276 134 78 34 7769 4317 55.57 1.72 %
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Table A.II.6.1b
CORE 7230/05-U-04

CONCENTRATION (ul Gas / kg dry Rock) OF Cl - C5+ HYDROCARBONS IN OCCLUDED GAS

I SUM SUM WET- iC4 I
I IKU DEPTH cl c2 c3 ic4 nCé4 C5+ Cl-C4 C2-C4 NESS --———-
I no. m %) nC4 I
I=========== == emmemmmmrsssoEmomo—rmzmoTE—EE=ssm———m———====ss=—=——==———==ooo==
I

I D 0486 26.61 413 19 19 451 38  8.51 wkkkkk
% D 0490 29.66 256 20 26 7 310 53 17.22 *kkkkk
% D 0497 35.76 283 24 31 11 349 66 18.82 **kkkk
i D 0501 38.86 403 31 44 478 75 15.71 *kkdkdk
i D 0505 41.90 371 42 49 82 26 544 173 31.84 *kk¥kkx
% D 0509 44.93 569 257 243 24 25 106 1117 549 49.11 0.95
% D 0513 46.84 1777 5435 6249 1040 525 323 15025 13248 88.18 1.98
% D 0517 48.46 587 179 457 83 69 105 1375 788 57.29 1.19
% D 0521 51.47 3279 70 81 161 72 3592 312 8.70 ikkkk
% D 0525 54.50 7265 2327 2236 242 196 160 12266 5001 40.77 1.24
% D 0529 57.58 332 239 602 94 89 69 1355 1023 75.50 1.06
% D 0533 60.61 654 521 654 87 73 79 1990 1336 67.13 1.18
% D 0537 62.71 420 244 748 126 106 122 1645 1224 74.44 1.18
% D 0603 63.71 882 978 1381 193 153 148 3587 2706 75.42 1.26
% D 0606 65.80 -627 1349 1500 212 160 167 3848 3221 83.71 1.33
% D 0608 66.42 317 623 1346 218 162 156 2667 2350 88.11 1.34
% D 0609 69.62 200 102 295 80 | 80 114 757 557 73.61 1.00
% D 0617 72.17 3457 671 592 94 71 92 4885 1428 29.23 1.31
% D 0619 72.65 573 1880 2163 257 197 155 5070 4497 88.70 1.30
% D 0622 75.79 13099 526 373 31 50 119 14079 980 6.96 0.63
% D 0626 78.82 308 557 1744 304 224 209 3138 2830 90.20 1.36

bd bt b bt b b A A A A H R A A A AN
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Project no.: 21.3427.23

DATE : 13 - 11 - 87.
Table A.II.6.1c
CORE 7230/05-U-04

CONCENTRATION (ul Gas / kg dry Rock) OF Cl - C5+ HYDROCARBONS  SUMMATION

SUM SUM VET- iC4

I
I IKU DEPTH Cl Cc2 Cc3 iC4 nC4 C5+ Cl-C4 C2-C4 NESS —-—--——-
I no. m (%) nCé
I===== ___________ s e T T T T S I T I I T I

D 0486 26.61 582 21 19 623 40 6.50 *dkkkk

0490 29.66 477 22 26 7 533 56 10.44 *kFkkk
0497 35.76 386 25 31 11 453 67 14.78 *%kkkkk
0501 38.86 659 35 44 737 78 10.61 *kkkkik
0505 41.90 5492 64 49 82 26 5687 196 3.44 *kkkik
0509 44.93 4789 679 243 24 25 106 5760 970 16.85 0.95
46.84 28979 8749 6297 1040 525 323 45589 16610 36.44 1.98
0517 48.46 12222 1015 457 83 69 105 13846 1623 11.72 1.19
0521 51.47 13781 94 81 161 72 14117 336 2.38 Fkkkkk
0525 54.50 14367 2783 2236 242 196 160 19823 5457 27.53 1.24
0529 57.58 7582 2029 1291 170 130 87 11202 3620 32.32 1.30

v v U U U v v v v v O
o
V)]
=
w

0533 60.61 11347 2068 993 118 92 86 14618 3271 22.38 1.28
0537 62.71 38469 3389 1607 204 152 142 43821 5352 12.21 1.35
0603 63.71 10532 2516 1711 220 170 148 15149 4617 30.48 1.29
0606 65.80 16695 3647 1973 253 180 173 22748 6053 26.61 1.40
66.42 12909 3524 2105 284 199 164 19020 6111 32.13 1.43
0609 69.62 2696 1374 984 178 137 137 5368 2673 49.78 1.30
0617 72.17 12272 2397 1021 131 94 100 15915 3643 22.89 1.39

o U v O O ©T O
o
N
o
o]

0619 72.65 7229 4355 2821 309 228 155 14941 7712 51.61 1.36
D 0622 75.79 18022 668 401 35 50 119 19175 1153 6.01 0.70
D 0626 78.82 3759 3387 3020 438 302 244 10906 7147 65.53  1.45

[ e S e e el e el e R N e N N N N R N e R e R e e N R N N R e N N B e B B M B |
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Table A.II.6.2

Core 7230/05-U-04

DATA FROM ROCK EVAL PYROLYSIS
;====_——_——__——_—_: ________ HYDR. OXYGEN PETROLEUM PROD. TEMP.I
I IKU DEPTH : Sl S2 S3 TOC INDEX INDEX POTENTIAL INDEX MAX I
I No. : S1 I
I 3 I
I m : ( mg/g ROCK Y (%) ( mg/g TOC ) S1+S2 S1+82 (C) I
I D 487 24.40 : 0.11 0.61 1.33 1.14 54 117 0.72 0.15 4331
% D 489 25.49 : 0.05 0.26 0.53 0.78 33 68 0.31 0.16 434 %
% D 2005 27.03 : 0.07 0.09 0.15 0.53 17 28 0.16 0.44 451 %
% D 491 27.27 : 0.06 0.06 0.04 0.38 16 11 0.12 0.50 471 %
% D 493 28.04 : Kkkk  kkkk  kkkk (0,77 kkkkk  dokkk  kkkdokk  kkkkkk  kkk i
% D 492 29 : 0.04 0.43 0.44 1.04 41 42 0.47 0.09 437 %
% D 2006 30.02 i 0.21 10.33 0.92 3.29 314 28 10.54 0.02 437 i
% D 496 31.56 : 0.06 0.36 0.50 1.10 33 45 0.42 0.14 432 %
% D 499 33.90 : 0.05 0.39 1.11 1.05 37 106 0.44 0.11 434 %
% D 500 34.85 : 0.06 0.31 0.19 1.10 28 17 0.37 0.16 431 %
% D 502 36.65 : 0.08 0.33 0.87 1.14 29 76 0.41 0.20 432 %
% D 504 37.05 ; Kkkk  kkkk  kkkk (0,00 kkkkk  kkkk  kkkkkk  dkkkkk Kk i
% D 503 38.25 : 0.06 0.36 0.94 1.20 30 78 0.42 0.14 436 %
% D 506 39.67 : Kkkk  kkkk  kkkk (0,06 hkkkk  kkkk  kkkkkk  dkkkkk  dkk i
% D 507 40.62 : 0.05 0.49 0.89 1.26 39 71 0.54 0.09 426 %
% D 508 41.37 z Kkkkk  kkkk  kkkk (0,90 hkkkk  kkkk  kkkkkk  kkokkkk  kkk %
% D 510 42.40 : 0.07 0.74 0.65 1.39 53 47 0.81 0.09 435 %
% D 511 43.50 : Kkkk  kkkk  dkkk 1,03  kkkkk  kkkk  kkkkkk  kkkkkk ek %
% D 514 45.63 : 0.05 0.24 0.48 0.73 33 66 0.29 0.17 433 %
% D 515 46,08 ; Kkkkk  kkkk  kkkk (0,27  hkkkk  kkkk  kkkkkk  dkkkkk  kkk %
% D 516 46.78 : 0.51 18.84 2.16 3.16 596 68 19.35 0.03 437 %
% D 519 47 .44 : 0.23 0.23 0.71 0.45 51 158 0.46 0.50 548 %

DATE : 26 - 2 - 88.
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Table A.II.6.2 (continued)

Core 7230/05-U-04

L I B o T o T T o T o O o T o N T o N o T o I o T o o o B o I o B T o o B T o T T o O o T o T T T e I o R O o s I T R O I o o I B |

DATA FROM ROCK EVAL PYROLYSTIS
I - T ﬁ%ﬁij OXYGEN PETROLEUM PROD. Té&;ji
I IKU DEPTH : S1 S2 S3 TOC INDEX INDEX POTENTIAL INDEX MAX I
I No. H S1 I
I £ I
I m ¢ ( mg/g ROCK ) (%) ( mg/g TOC ) S1+S2 S1+82 (C) I
T T e
I D 520 48.34 3 *kkk  Kkkk  kkkk (0,80 Kkkkk  kkkk  kdkkkk  dkkkkk ko
% D 522 49.31 : 0.03 0.11 0.62 0.60 18 103 0.14 0.21 424
i D .522 49.31 :a0.09 1.15 1.08 1.61 71 67 1.24 0.07 434
% D 523 50.11 :b0.09 0.19 0.43 0.90 21 48 0.28 0.32 436
i D 526 51.94 i 0.05 0.06 0.07 0.67 9 10 0.11 0.45 449
i D 527 53.29 : Kkkd  kkkk  kkkk 1,41 kdkkkk  kkkk  kkkkkk  kkkkkk  kkk
% D 528 54.29 : 0.12 0.28 0.54 1.10 25 49 0.40 0.30 435
% D 531 56.11 : 0.07 0.47 0.58 1.28 37 45 0.54 0.13 433
% D 532 57.51 : dkkk  hkkk  kkkk 1,04 kkkkk  kkkk  kkkkkk  kkkkkk  kokk
% D 534 58.38 : 0.06 0.51 0.78 1.02 50 76 0.57 0.11 436
i D 535 59.88 : kkkk  kkkk  kkkk 1,43 kkkkk  kkkk  kkkkkk  kkkkkk ok
% D 538 61.81 : 0.07 0.48 0.53 1.20 40 44 0.55 0.13 430
% D 601 62.71 : Kkkk  kkkk  kkkk (0,04 kkkkk  kkkk  kkkkkk  kkkkkk  kkk
% D 602 63.35 : 0.05 0.61 3.13 1.12 54 279 0.66 0.08 435
i D 605 65.31 i 0.16 0.86 3.73 1.37 63 272 1.02 0.16 434
% D 611 67.94 : 0.05 0.28 0.61 0.81 35 75 0.33 0.15 437
% D 612 68.34 z Kkkk  kkkk  kkkk 1,24 kkkkk  kkkk  kkkkkkx  kkkkkk  kkk
% D 613 69.81 : 0.10 0.60 1.62 1.18 51 137 0.70 0.14 432
% D 618 70.52 : kkkk  kkkk  kkkk 2,16 Kkkkkk  kkkk  kkkkkk  kkkkkk  kkk
% D 623 73.37 : 0.15 0.69 2.94 1.25 55 235 0.84 0.18 438
§ D 624 74.44 i Kkkk  kkkk  kkkk (0,80 Kkkkk  kkkk  kkkkkk  kkkkkk  kdk
% D 629 76.54 : 0.09 0.69 1.59 1.26 55 126 0.78 0.12 435
DATE : 26 - 2 - 88.
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Table A.IT.6.2 (continued)
Core 7230/05-U-04

DATA FROM ROCK EVAL PYROLYSIS

: HYDR. OXYGEN PETROLEUM PROD. TEMP.I

I

I IKU DEPTH : S1 S2 S3 TOC INDEX INDEX POTENTIAL INDEX MAX I
I No. : S1 I
I S I
1 m t ( mg/g ROCK ) (% ( mg/g TOC ) S1+S2 S1+82 (C) I
I========zz======z====== I
I : I
I D 628 77.19 : 0.10 1.81 2.41 1.71 106 141 1.91 0.05 436 1
I : I

DATE : 26 - 2 - 88.
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Table A.II.6.3

Core number: 7230/05-U-04
Reference number:21.3427.23
(1/1)

VITRINITE REFLECTANCE DATA

T IRU NO I LOCATION I DEPTH I VITRINITE I REL I STANDARD I FLUORE- I
I I (M) I REFLECTANCE I RAT I DEVIATION I SCENCE I

I I I I I I I

2005 I --——-—- I 27.03 I 0.39(18) I F I 0.08 I 35 1I

I I I 0.56 (2) I R I 0.01 I I

I I I 0.84(1) I R I 0.00 I I

I I I I I I I

2006 I -—-————- I 30.021 0.39 (13) T F I 0.08 I 2-3 1I

I I I 0.77(2) I R I 0.03 I I

I I I I I I I

Lo B B B W o B B N |

REL RAT (Reliability Rating): G

S

Good; F = Fair; P = Poor
Stained; R = Reworked.
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Visual Kerogen Analysis

Table no.: A.TI.6.4

Well no.:
7230/05-U-04

Depth - . Particle Preservation Thermal maturation Remarks
Sample (m) Composition of residue ize palynomorphs index
D 487 24.40 Am: 25-30% F-M-L Good-Fair 3.0 - 4.0 Organic residue rich in
Lm: 20-25% brown, structured, woody
W+Cs50% phytoclasts; dark brown/
black, woody/coaly, angular
and elongated fragments; -
together with cuticle sheets
and common palynomorphs.
D 2005 27.03 Am: 40% F-M-L Poor N.D.P. Organic residue dominated I
Lm: <5% by finely dispersed, amor- IS
W: <5% phous matter and black, ~
C: 55-60% angular coaly fragments. I
D 2006 30.02 Am: >90% F-M-L Poor N.D.P. PDrganic residue totally
Lm: <5% dominated by light brown,
W: <5% amorphous material, both as
C: <5% finely dispersed and larger
pranular clasts specked with
small coaly fragments and
hbundant pyrite.
D 510 42 .40 Am: 30-35% F-M-L Poor 3.5 - 724.5 Comparable to sample D 487,
Lm: 15-20% pbut the liptinitic material
W+C:50% hind woody phytoclasts are
postly degraded and poorly
breserved.
Abbreviations
Am Amorphous Al Algal material W  Woody material F Fine
Lm Liptinitic material C  Coaly fragments M Medium
L Large

R/AL8/anl/7



LY.

Visual Kerogen Analysis

Table no.: A.II.6.4
Well no.: 7230/05-U-04

- . i i ion
Sample Depth Composition of residue Pa{tlcle Preservation Therma'l maturatio Remarks
(m) size palynomorphs index
D 522b 49.31 Am: 35-40% F-M-L Good-Fair 3.0 - 4.0 Comparable to sample D 487,
Lm: 20-25% but with a somewhat increa-
W+C:40% sed proportion of finely
dispersed, amorphous
material.
D 531 56.11 Am: 60-70% F-M-L Fair-Good 3.0 - 4.5 Organic residue dominated by
Lm: 5-10% : greyish, amorphous matter,
W: 5% but with significant pro- !
C: 15% portions of liptinitic IS
material (mainly palyno- 0o
morphs) and black, angular, |
coaly fragments.
D 605 65.31 Am: 60-70% F-M-L Fair-Good 4.0 - 4.5 Organic residue dominated
Lm: 5-10% by finely dispersed, grey-
W: 5% ish amorphous matter; with
C: 15% significant amounts of
liptinitic material and
black, angular coaly
fragments.
D 628 77.19 Am: 60-70% F-M-L Fair-Good 3.5 - 4,5 Comparable to sample D 605.
Lm: 5-10%
W: 5%
C: 15%
Abbreviations
Am Amorphous Al Algal material W  Woody material F  Fine
Lm Liptinitic material Coaly fragments M Medium
L Large

R/AL8B/anl/8
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Table A.II.6.5

AMOUNT OF ASPHALTENES AND POLARS IN SEDIMENT
Core 7230/05-U-04
i : Asphaltenes : Polars -i
I IKU-No. DEPTH : H I
I (m) (mg) : (mg) I
I====== == Sp—
I : : I
I D 2006 30.02 0.3 : 1.7 I
I ' : : I
I D 516 46.78 ¢ 27.9 : 9.6 I
I : : I
I D 513 46.84 1.0 s 1.4 I
I : H I
I D 519 47.44 ¢ 0.8 : 1.0 I
I H : I
I D 606 65.80 0.7 H 1.4 I
I s s . . I
I D 626 78.82 0.3 s 1.4 I
I s s I
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Project no: 21.3427.23
Well ident.: 7230/05-U-04
DATE : 1 - 3 - 88.

- 350 -

Table A.II.6.6

WEIGHT OF EOM AND CHROMATOGRAPHIC FRACTIONS

; : Rock I
I IKU-No DEPTH : Extr. EOM Sat. Aro. HC Non HC TOC I
L m (@) () (mg)  (mg)  (mg)  (mg) (gz_é
I : ‘ I
I D 2006 30.02 : 6.1 4.8 1.6 0.8 2.4 2.4 3.29 I
% D 0516 46.78 : 4.6 9.1 1.3 0.8 2.1 7.0 3.16 %
% D 0513 46.84 : 13.0 3.0 1.0 1.0 1.9 1.1 2.55 %
% D 0519 47 .44 : 13.3 1.8 0.6 0.4 1.0 0.8 0.45 %
% D 0606 65.80 : 12.4 2.3 0.7 1.1 1.8 0.5 1.24 %
% D 0626 78.82 : 12.2 1.8 0.2 0.7 0.9 0.9 1.61 %
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Project no: 21.3427.23
Well ident.: 7230/05-U-04
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DATE : 1 - 3 - 88.
' Table A.II.6.7
CONCENTRATION OF EOM AND CHROMATOGRAPHIC FRACTIONS
(Veight ppm of rock)
I o o
I IKU-No DEPTH : EOM Sat. Aro HC Non HC
I (m) :
I—-—-— ————— P e T
I :
I D 2006 30.02 783 261 131 392 392
I :
I. D 0516 46.78 1965 281 173 454 1512
I :
I D 0513 46.84 231 74 74 148 83
I :
I D 0519 47 .44 135 45 27 72 63
I :
I D 0606 65.80 186 58 87 145 40
I H
I D 0626 78.82 : 148 16 57 74 74
I :

o e B

e sm e e




THU-

Project no: 21.3427.23 - 352 -
Well ident.: 7230/05-U-04
DATE : 1 - 3 - 88.

Table A.II.6.8

CONCENTRATION OF EOM AND CHROMATOGRAPHIC FRACTIONS

(mg/g TOC)
T o I
I IKU-No DEPTH : EOM Sat. Aro. HC Non HC I
I (m) I
Jo==zzzzzm——=—==c=========z===s=====s==s==cssoosossososossozss= ==
I : I
1 D 2006 30.02 : 23.8 7.9 4.0 11.9 11.9 I
I : I
I D 0516 46.78 62.2 8.9 5.5 14.4 47.8 1
I s I
I D 0513 46.84 ¢ 9.1 2.9 2.9 5.8 3.3 I
I : I
I D 0519 47.44 30.1 10.0 6.0 16.0 14.0 I
I : I
I D 0606 65.80 : 15.0 4.7 7.0 11.7 3.3 I
I H I
I D 0626 78.82 9.2 1.0 3.6 4.6 . 4.6 I
I : I
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SINTEF-GRUPPEN

Project no: 21.3427.23 - 353 -
Well ident.: 7230/05-U-04
DATE : 1 - 3 - 88.

Table A.II.6.9

COMPOSITION OF MATERIAL EXTRACTED FROM THE ROCK

I : Sat Aro HC SAT Non HC HC I
I IKU-No DEPTH : - — em——— _ I
I : EOM EOM EOM Aro EOM Non HC I
I (m) : 4 4 V4 x 100 % x 100 I
I======= e =T
I : I
I D 2006 30.02 33.3 16.7 50.0 200.0 50.0 100.0 I
I : I
I D 0516 46.78 : 14.3 8.8 23.1 162.5 76.9 30.0 I
I . : I
I D 0513 46.84 32.0 32.0 64.0 100.0 36.0 177.8 1
I s I
I D 0519 47.44 33.3 20.0 53.3 166.7 46.7 114.3 I
I : I
I D 0606 65.80 : 31.3 47.0 78.3 66.7 21.7 360.0 1
I : I
I D 0626 78.82 11.1 38.9 50.0 28.6 50.0 100.0 I
I : I
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Table A.II.6.10

Core 7230/05-U-04

TABULATION OF DATA FROM THE GASCHROMATOGRAMS

I DEPTH : PRISTANE PRISTANE PHYTANE A n-Cl7 I
I IKU No T - A= B= —emeeeem —— e CPI CPI I
I (m) : PHYTANE n-C17 n-Cl18 B n-C27 1 2 I
I ====1
I : I
I D 2006 30.02 : 1.6 1.2 0.8 1.5 0.8 1.7 1.6 I
I : I
I D 0516 46.78 : 1.5 0.7 0.5 1.3 0.7 1.9 1.9 I
I : I
I D 0513 46.84 1.2 1.0 0.6 1.6 0.4 1.9 2.0 I
I s I
I D 0519 47 .44 1.2 1.0 0.4 2.3 0.2 1.2 1.2 I
I : I
I D 0606 65.80 : 1.3 1.1 0.7 1.6 0.2 1.9 2.2 1
I : I
I D 0626 78.82 : 1.3 0.8 0.4 1.7 0.1 1.4 1.5 I
I : I
DATE : 29 - 2 - 88.
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Table A.II.6.11la:

Molecular ratios from sterane and terpane mass chromatograms.
Maturity ratios.

Core 7230/05-U-04

IKU code Depth  «f/af+Bot’ %2282) %gg*) %2084
D-516 46.76 0.71 13.3 47.2 6.3
D-513 46.84 0.64 8.8 45.5 8.0
D-519 47 .44 0.72 37.7 67.8 21.8
D-606 . 65.80 0.68 17.2 49.3 3.6
D-626 78.82 0.65 24.8 48.4 5.6

1) E/E+F in m/z 191 _

2) Averagelz distribution between first and second eluting isomers of
extended hopanes (G-M in m/z 191)

3) 2(r+s)/(q+t+2(r+s)) in m/z 217

4) q/q+t in m/z 217

R/AN1/anl/4/10-MAR-88



IHU.

- 356 -

Table A.II.6.11b:

Molecular ratios from terpane and sterane mass chromatograms.
Maturity and source characteristic ratios.

Core 7230/05-U-04

IKU no. Depth (m) Q/E!! Tm/Ts?)  X/E3) Z/EY)  a/a+j®
D-2006 30.02 - 3.46 - 0.08 0.10
D-516 46.78 0.02 6.11 0.03 - 0.10
D-513 46.84 - 4.29 - - 5.78
D-519 47 .44 0.19 3.23 - - 0.56
D-606 65.80 0.01 8.75 - - 0.29
D-626 78.82 0.01 18.40 - - 0.32

1) Relative abundance of tricyclic terpanes (Q/E in m/z 191)
2) B/A in m/z 191
3) Relative abundance of unknown (X/E in m/z 191)
4) Relative abundance of bisnorhopane (Z/E in m/z 191)
"5) Relative abundance of C,, rearranged steranes (a/a+j in m/z 217)

R/AN1/anl/9/10-MAR-88
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Figure A.II.6.1:

Pyrolysis-gas chromatograms (S2 peak)
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Figure A.I1.6.2:

Saturated hydrocarbon gas chromatograms

n-C,. etc. - n-alkanes
Pr - pristane
Ph - phytane
I

other acyclic isoprenoids
contamination
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Figure A.II.6.3:

Aromatic hydrocarbon gas chromatograms

N - Naphthalene

MN - Methylnaphthalenes
DMN - Dimethylnaphthalenes
TMN - C;-naphthalenes

P - Phenanthrene

PN - Methylphenanthrenes

DMP - Dimethylphenanthrenes
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Figure A.II.6.4:

Mass fragmentograms of m/z 191, 205, 163, 177 (terpanes).

P tricyclic terpane 023H42 (IV,R=C4H9)
Q tricyclic terpane _ C24H44 (IV,R=C5H11)
R tricyclic terpane (17R,17S) Cogtag (IV,R=C6H13)
S tetracyclic terpane C24H42 (v)
T tricyclic terpane (17R,17S) C26H48 (IV,R=C7H15)
A Ts’ 18a(H)-trisnorneohopane C27H46 (111)
B Tm’ 17a(H)-trisnorhopane Costag (1,R=H)
A bisnorhopane 028H48
C 17a(H)-norhopane C29H50 (I,R=C2H5)
X unknown triterpane C30H52
D 178(H) -normoretane 029H50 (II,R=C2H5)
E 17a(H)-hopane Cagtso (I,R=C3H7)
F 178(H)-moretane CaoMso (II,R=C3H7)
G 17a(H)-homohopane (22S) C31H54 (I,R=C4H9)
H 17a(H)-homohopane (22R) C31H54 (I,R=C4H9)

+ unknown triterpane (gammacerane?)
1 178(H)-homomoretane C31H54 (II,R=C4H9)
J 17a(H)-bishomohopane (225,22R) C3oM5g (I,R-CsHll)
K 17a(H)-trishomohopane (225,22R) C33H58 (I,R C6H13)
L 17a(H)-tetrakishomohopane (225,22R) C34M60 (I,R=C7H15)
M 170(H)-pentakishomohopane (22S,22R) CasMg2 (I,R=C8H17)




D.K@nupm - 381 -

) 02886SAT  26-FEB-B8  Sir:Voltage 787BH  Sys: TRISTER
Sample | Injection 1  Group I Mass 191.1808
Text:21.3427.23

168. E Nora: BE83
m/z 191
D-2006
7230/05-U-04
88 30.02m
C
59 |
D
48 H
F
B
cd |
A Z Gi
.

26:58 3898 3438 38:28  42:10 4588 4958 5343 5739
D2BOGSAT 26-FEB-B8  Sir:Voltage 7878H  Sys: TRISTER

Sample | Injection 1  Group | Mass 245.1098
Text:21,3427.23

198 Norn: g66
m/z 205
88 |

59 .

48

i

| N

26:50  38:48  34:38 3828 4218 4608 4358 5348 5738
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D51BSAT  25-FEB-88  Sir:Voltage 7876H

Sample 1 Injection I~ OGroup ! Mass 191.1888

168,

9 |

68 |

cd

49

Text:21.3427.23

A

88 |

48

28

W_LLJWMMW

il

Sys: TRISTER

Nora: 4373
m/z 191

D-516
7230/05-U-04
46.78m

26:58  39:48  34:39  38:°8

OS16SAT  25-FEB-88  Sir:Voltage 7878H

12:10  46:08 4358 5348 57-30

Sample 1 Injection 1  Group 1 Mass 285.1888

Text:21.3427.23

"

I

|

L

Sys: TRISTER

Nora: 919
m/z 205

e

26:50  39:48  34:38 3920

42:18

4598

49:58 5348 57:38
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0S13SAT1 16-FEB-BB  Sir:Voltage 7878H  Sys: TRISTER
Sample | Injection |  OGroup I Mass 191.1088
Text:21.3427.23
188_ c Nors: 21328
m/z 191
D-513
7230/05-U-04
a8 | 46.84m
E
58 ]
H
B
48 | D ;
28 | |
A L
G
8 i AAM"M M u\ U
26:58  38:48  34:38  38:28 4218 46:88 4950 5340 5739
OSI3SAT1 16-FEB-88  Sir:Voltage 78784  Sys: TRISTER
Sample | Injection 1  Group | Mass 285.1809
Text:21.3427.23
188_ Nora: 5173
m/z 205
8 |
60 ]
4.
20 | ,
3 | M i \\nuﬁA k\,,_ )
2650 3848 34:38  38:28  42:18  46:68  49:58 5348  57:38



... e

05135AT  15-FEB-B88  Sir:Voltage 7878  Sys: TRISTER
sample | Injection I  Group | Hass 191.180@
Text:21.3427.23

199 E Nora: 848
¢ m/z 191
D-519
7230/05-U-04
88 47.44m
68 |
B
48 | p
28 ¢ S A

o AN

26:50  30:40  34:33  38:28  42:18  46:08  49:58 5348 57:39
DSI95AT  IS-FEB-88  Sir:Voltage 7878H  Sys: TRISTER

Sample 1 Injection 1  Group I Mass 285.1880
Text:21,3427.23

108_ Norn: 168
m/z 205

88 .

68

48

é

26:50  38:48  34:38 3908 42:10 4608 4358 5343 5738
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188,

60

68 |

48 .

28 |

D6@6SAT  15-FEB-88
Sample 1 Injection 1
Text:21,3427.23

- 385 -

Str:Voltage 7878H

Sys: TRISTER
Group 1  Mass 191.1668

G

Nora: 36885
m/z 191

D-606
7230/05-U-04
65.80m

AL \JKM

26:58  38:48

D6@6SAT  15-FEB-88
Sample 1 Injection 1
Text:21.3427.23

88 .

68 .

48

28

—~A

3%:30  39:28
Sir:Voltage 7878H

Group ! Mass 2B5.1368

|

A

42:18

46:80  49:59 5348 S7:38

Sys: TRISTER

y

Hora: 8971
m/z 208

f\w\“w

6:59  38:48

34:30 38:29

42:10

4:98  49:59  53:48  57:38
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06265AT  15-FEB-88  Sur:Voltage 7878H  Sys: TRISTER
Sample | Injection |  Group 1 Mass 131.1603
Text:21,3427.23

190, E Nora: 43849
m/z 191
D-626
7230/05-U-04
80 | c 78.82m
H
58
F
B D
48 |
I
G
28
J
SN Y W h PUJML__.
g | a I-J m)'-J IN g hb K

26:50  38:48  34:38 3928 42:10  46:88  49:58 5349 57:30
D626SAT  15-FEB-B8  Sir:Voltage 7878H  Sys: TRISTER

Sample 1 Injection 1  Group 1 Mass 285.180@
Text:21,3427.23

188 Nora: 13513
m/z 205
88

bd |

48 |

28

g ° «Mt L

26:50  38:48 34 W 3898 4218 4688 4958 5348 5730

O ettt
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020886SAT  26-FEB-68
Sample 1 Injection |

Text:21.3427.23

Group 1

- 387 -

Str:Voltage 7878H

Sys: TRISTER
flass 163.1008

168 Nora: 1521
m/z 163
D-2006
7230/05-U-04
39 | 30.02m
68 |
48 .
28
v
8 — . , —r : . ;
c6:58 3848  34:38  38:28  42:18  46:08  49:58  53:48  57:38
D2BAGSAT  26-FEB-88 Sir:Voltage 7876H Sys: TRISTER
Sample I Injection 1  Group ! Mass 177.1868
Text:21.3427.23
180, Nora: 3811
m/z 177
8e |
68 |
48 |
ch | i
26:59 3848 3438 3828 42:18 4608 4958 5340 5738
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) 05165AT  25-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample | Injection !  Group | Mass 163.1288
Text:21.3427.23

188, Nora: 1128
m/z 163
D-516
7230/05-U-04
80 46.78m
68 .
49 |
I
2l . &f
8

26:50 3048 3430 30:20 4218 4688 4958 5348 5730
DSIGSAT  25-FEB-88  Sir:Voltage 78784  Sys: TRISTER
Sample | Injection !  Group 1 HMass 177.1088
Text:21.3427.23

190, Nora: 4139
m/z 177

88 .
69 |

48

28

—

N R o L I

25:58 3848 34:38 3828 4219 4588 4958 5348 5738
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O5135ATL  16-FEB-B88  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection |  Group 1 Mass 163.1808
Text:21.3427.23

188, Nora: 211
m/z 163
D-513
7230/05-U-04

8 | 46.84m

68

|

WU
8

26:58  38:48  34:38  38:28  42:18  46:08 4358 53:48  57:38
0S13SATI  16-FEB-88  Sir:Voltage 78784  Sys: TRISTER

Sample | Injection !  Group ! Mass 177.1888
Text:21.3427.23

118. Nora: 12351
m/z 177

89
68

48 |

28 |

oL AT,

26:58 3948 34:38 3998 42:10 4588 4358 5348 57:38
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DO13SAT  15-FEB-B8  Sir:Voltage 7878H  Sys: TRISTER

Sample | Injection |  Group | Mass 163.180@

Text:21.3427.23

188_ Nora: cbe
m/z 163
D-519
0 7230/05-U-04

] 47.44m

2d |
c6:58  38:48  34:38  3B:28  42:18  46:08  49:58 5348 57:39
05195AT  15-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection I  Group 1 HMass 177.1008
Text:21.3427.23
188_ Nors: 334
m/z 177

80 |

b8 |

48 |

28 JL

W,
g : : :
36:26  42:18  46:40

26:50

W40 3430 4950 5348 573
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D6@6SAT  15-FEB-B8  Sir:Voltage 7878H  Sys: TRISTER
Sample | Injection I  Group ! Fass 163.1888
Text:21.3427.23

168, Norm: 7868
m/z 163
D-606
7230/05-U-04

g8 | 65.80m

68 |

40

2l .

)

¢6:58  38:48  34:38  38:28  42:18  46:88  43:58  53:48  57:38
0686SAT  15-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection I  Group | Mass 177.1808 '
Text:21,3427,23

168, Nora: 27329
m/z 177

89 |
68 |

48 |

28 |

gwbﬂm

e

2650 3848 3430 3808 4218 4608 4958 5348 5730
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] O6BSAT  15-FEB-B8  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection 1  Group ! Mass 163.1008
Text:21.3427.23

188_ Nora: 18112
m/z 163
D-626
7230/05-U-04

88 78.82m

68

48

29 ’

a

26:58  39:40  34:38 3808 4218 4608 4958 5349 57.30
0626SAT  IS-FEB-88  Sir:Voltage 78784  Sys: TRISTER

Sample 1 - Injection 1  Group | Hass 177.1008
Text:21.3427.23

168, Nora: 24285
m/z 177

89 |
b4 |
18

28

3 L MMLMAJL u& ULLJW_A

2558 38:48 3438 3828 4218 4688 4959 5348 57-38
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Figure A.II1.6.5:

Mass fragmentograms of m/z 217, 218, 231, 259 (steranes)

u 5a(H)-sterane Co1Hag (v, R=C,H )
v 5a(H)-sterane _ C22H38 _ (V,R= C3H7)
a 138(H),17a{H)-diasterane (20S) C27H48 (I11,R=H)
b 138(H),17a{H)-diasterane (20R) C27H48 (I11,R=H)
c 13a(H),178(H)-diasterane (20S) CosHag (IV,R=H)
d 13a(H),178(H)-diasterane (20R) CosHag (I1V,R=H)
e 138(H).,17a(H)-diasterane (20S) C28H50 (III,R=CH3)
f 138(H),17a(H)-diasterane (20R) Cogheg (III,R=CH3)
g 13a(H),178(H)-diasterane (20S) C28H50 (IV,R=CH3)
+ 14a(H),17a(H)-sterane (20S) C27H48 (1,R=H)
h 138(H),17a(H)-diasterane (20S) CogHs, (I11,R=C oM )
+ 148(H),178(H)-sterane (20R) Costag (11,R= H)
i 148(H),178(H)-sterane (20S) C,7Hag (I1,R=H)
+ 13a(H),178(H)~-diasterane (20R) Coghsg (1V,R= CH3)
Jj 14a(H),17a(H)-sterane (20R) CosHag (I,R=H)
k 138(H),17a{H)-diasterane (20R) C29H52 (II1,R= CZHS)
1 13a(H),178(H)-diasterane (20S) ngH52 (1V,R= C2H5)
m 14a(H),17a(H)-sterane (20S) C28H50 (I,R= CH3)
n 13a(H),178(H)-diasterane (20R) ngH52 (IV,R=C H5)
+ 148(H),178(H)-sterane (20R) C28H50 (I1,R=CH )
0 148(H),178(H)-sterane (20S) Coghsg (I1,R= CH )
p 14a(H),17a(H)-sterane (20R) C28H50 (I1,R=CH )
q 14a(H),17a(H)-sterane (20S) C29H52 (I,R= CZH )
r 148(H),178(H) -sterane (20R) Coghsy (I1,R= =C,H 5)
+ unknown sterane
s 148(H),178(H)-sterane (20S) C29H52 (II,R=CZH5)
t 14a(H),17a{H)-sterane (20R) 29H52 (I,R=C2H5)

BT T R
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T R K Str:Voltage 7878H  Sys: TRISTER
Sample 1 Injection 1  Group 1 fass 217.1088
Text:21.3427.23

188_ t Hora: 787
m/z 217
D-2006
7230/05-U-04
a8 | 30.02m
58 |
p
43. ) T
n
28 |
e ghg(
g
u ab f%ﬂ\f“wiﬂ“ \
? . -

26:58  38:48  34:30  38:28  42:10 4688 4958 5348 5738
D2OBGSAT  26-FEB-88  Sir:Voltage 78784  Sys: TRISTER
Sample 1 Injection |  Group | HMass 218.1008
Text:21.3427.23

188 Nora: 397
m/z 218
a8 |

68 |

48 |

28

-

.

P6:50 3048 3438 3808 4218 4608 4958 5343 57.38
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05165AT  25-FEB-B8  Sir:Voltage 7878H  Sys: TRISTER
Sample | Injection !  Group | Hass 217.100@
Text:21.3427.23

109, t Nora: 1829
. m/z 217
J D-516
29 7230/05-U-04
od | 46.78m
p
£
43 |
r
aff of |
e
28
q
u ab f A
\') v
] MMM—/W M&'WULA.... W

26:50 3048 3430 3908 42:18  46:08 4358 5343 57:38
DSIGSAT  25-FEB-88  Sir-Voltage 7878H  Sus: TRISTER

Sample 1 Injection 1  Group 1 Mass 218.1068
Text:21,3427.23

188, Nora: 545
m/z 218
88
68 |
r
48 . L
n
h
Eg_ u Ji 10
! 1
Ji L d J}J“*?s‘* ”
3 e b

26:59  38:48 3439 | 3920 4.1 45:99  43:58 5348 57:38
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) O5135AT1  16-FEB-B8  Sir:Voltage 787@8H  Sys: TRISTER
Sample 1 Injection I  Group | Mass 217.1888
Text:21.3427.23

108, t Hora: 27

m/z 217
j D-513

7230/05-U-04

88 | 46.84m

68 | ,

4§ |

g r
28 | q
\ ) \ \\) i M‘F\M
B «A—A-lw ;

T 658 3848 3438 328 4218 4508 4958 5348 5728
0S135AT!  16-FEB-88  Sir:Voltage 7878  Sys: TRISTER

Sample | Injection 1  Group | Mass 218.1898
Text:21.3427.23

168_ Norsm: 3726
m/z 218

88 |

68 |

48

28 |

u il

g A s Aohp e,

U W

W—

25:58 3848 34:38  33:20  42:18 4608 4958 5348 57:38
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O5135AT  15-FEB-B8  Sir:Voltage 7878H  Sys: TRISTER
Sample | Injection 1  Oroup | Mass 217.1808
Text:21.3427.23

1

190, h Nora: 187
" m/z 217
D-519
7230/05-U-04
88 . . 47.44m
6@ |
v b
49 | v
i
c
29 |
ULl N W
# : - . N— : S— :
c6:58  38:48  34:38  38:28  42:19  46:88  43:59  53:43  57:38
DS19SAT  15-FEB-88 Sir:Voltage 7878H Sys: TRISTER
Sample 1 Injection 1  Group 1 Mass 218,188
Text:21.3427.23
1gg. v Nora: 128
m/z 218
98 |
h
5a . ‘ s
T,
n3
v
48 |
) M M
]

26:50  38:48  34:38  39:28  42:18 4688 4350 5348 57:39
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DGB6SAT  15-FEB-B8  Sir:Voltage 7878H  Sys: TRISTER
Sample ! Injection 1  Group | Mass 217.1808
Text:21.3427.23 |

184 t Nora: 3774
: m/z 217
D-606
7230/05-U-04
88 65.80m
68 |
4. '
r
28
J M
] W

26:59  39:48  34:38  39:28  42:18  46:08
DGBESAT  IS-FEB-88  Sir:Voltage 78784  Sys: TRISTER

Sample I Injection 1  Group | Mass 218.1008
Text:21.3427.23

49:58 5348 5738

188_ : Nora: caas
m/z 218
89 |
69
r
49
1 [ n tu
4 | !' i %U
LM i i
v !
g M M

26:50  30:48 3438 3828 4218 4688 4958 5348 57038
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D626SAT  15-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection I  OGroup 1 Mass 217.1888
Text:21.3427.23

188, t Nora: 3659
m/z 217
D-626
| 7230/05-U-04
88 . 78.82m
68 .

26:50  38:48  34:33  39:20  42:10 4688 4358 5348 57:30
0626SAT  IS-FEB-88  Sir:Voltage 78784  Sys: TRISTER

Sample | Injection I  Group 1 Mass 218.1008
Text:21.3427.23

188. Nors: 2833
m/z 218

88 ]

68 .

7 k]

49

28 | l

v il ﬁ’b
g M .

P6:59 3840 34:38  38:28  42:18  46:88 4958 5348 57:38
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U2B@GSAT  26-FEB-BB  Sir:Voltage 7878H  Sys: TRISTER
Sample | Injection 1  Group | Mass 231.1888
Text:21.3427.23

188 Nora: 124
_ m/z 231
D-2006
7230/05-U-04
a9 | 30.02m

|

3‘
N i a‘éh

26:58  38:40  34:38 3828 4218 4688 4958 5348 5738
028B6SAT 26-FEB-88  Sir:Voltage 7878H  Sys: TRISTER

Sample 1 Injection !  Group 1 HMass 259.1008
Text:21.3427.23

164, Nora: 58
m/z 259
29
59 |
48 |
cd |
9 N

26:58 3048 34:38  39:28  42:18 4588 4958 5340 57:38



OS165AT  25-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection 1 Group ! Tass 231,1388
Text:21.3427.23

188_ Nora: £33
m/z 231
D-516
7230/05-U-04

a9 | 46.78m

69 |

48

cd

B - ~

26:58 3048 34:38  39:28  42:10  46:68 4958 5348 57:38
DSIGSAT  25-FEB-88  Sir:Voltage 78784  Sys: TRISTER

Sample I Injection I  Group | Mass 253.1808
Text:21.3427.23

188_ Hors: 42
m/z 259
98

68 .

48

2. N
il / i

26:58 3948 34:38 3820 42:18 4688 4958 5348 5730

o

N

ek DU,




05133ATt  16-FEB-B8

- 402 -

Sir:Voltage 7878H  Sys: TRISTER

Sample | Injection |  Group | HMass 231.1008
Text:21.3427.23
198, Nora: 134
m/z 231
D-513
7230/05-U-04
88 | 46.84m
60
48 |
2. I
8 fartedmAnstA “4

0313SAT!  16-FEB-88
Sample 1 Injection
Text:21,3427.23

1

25:50  38:48  34:39 3828 42:10  45:08  49:58 5348 5739
Sir:Voltage 7878  Sys: TRISTER

Group I Mass 259.1608

188._ Nora: 197
m/z 259
8.
60
48 !
i ! é 1
20 | \HQ gg
26:58  30:40 3438 3808 4218 4688 4958 5348  57.38
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DS19SAT  15-FEB-B8  Sir:Voltage 7678H  Sys: TRISTER
Sample I Injection !  Group | Mass 231.1088
Text:21,3427.23

160_ Nora: 38
m/z 231
D-519
7230/05-U-04

88 47.44m

5. w i

48 | |

28 |

]

c6:58  38:48  34:38  38:28  42:18  46:88  43:58 5348 57:38
05135RT  15-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection 1  Group 1 Mass 259.1800
Text:21,3427.23

188, Nora: 2e
m/z 259

88 |

68 _

48

it 1M&}
¥
: M Nvl‘
8

25:58  30:48  34:38 3398 421 45:88 4958 5348 5730
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) D6@6SAT  15-FEB-88  Sir:Voltage 7878  Sys: TRISTER
Sample 1 Injection 1  Group I Mass 231.1880
Text:21.3427.23

188_ Nora: 1151
m/z 231
D-606
7230/05-U-04

88 65.80m

) 48
w ]
2 y hq
B M

26:58  38:40  34:38 3828 4218 4688 4958 5340 57.30
DEBBSAT  IS-FEB-88  Sir:Voltage 78784  Sys: TRISTER
Sample 1 Injection 1  Group ! Mass 259.1809
Text:21.3427.23

168_ Norn: 483
m/z 259

88 |

48

- \5\1 g
o | ™

26:50  38:40  34:33 3828 4218 46.88 4958 5348 57.30
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06265AT  15-FEB-88  Sir:Voltage 7878H Sgs: TRISTER
Sample 1 Injection 1  Group I Mass 231.1888
Text:21,3427.23

188_ Norm: 94¢
m/z 231
D-626
7230/05-U-04

88 | 78.82m

68

i

48 . #

2. &}% ' \}

)

26:50  38:48  34:33  38:28  42:18 4688 4958 5348 57:38
D626SAT  IS-FEB-B8  Sir:Voltage 7878H  Sys: TRISTER

Sample 1 Injection |  Group I Mass 259.1808
Text:21.3427.23

180. Nora: 479
m/z 259
88 |
68 |
48 |
26 . . z h]
l { A Ln’ ’ nﬁ "

AL A sttt "\

g \J\V\.‘.—\__

26:58  38:48  34:38 3928 4218 4608 4358 5348 57-38
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Figure A.II1.6.6: Vitrinite reflectance histograms.

Key: A = Grey-black-brown claystone.
Upper case letters indicate values included
in the main population. Lower case letters
represent values in other population.
pp = Statistical data population
Y = Main population, not neccessarily
representative of sample maturity.
N = Other populations.
LOW+HIGH
VAL. = Number of measurements in that population.

Population limits.

[}

Lithology cross-reference table

= Clst. gy

= Clst. dk gy
= Clst. dk gy
= Clst. gn

= Clst. bn

= Clst. rd

= Clst. carb.
= Shale
Sandstone

= Limestone

= Coal

= Lignite

= Carbargillite
= Siltstone

= Bit

= X
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APPENDIX II.7: TABLE OF CONTENTS
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fragmentograms. Maturity characteristic ratios.
Table A.II.7.11b: Molecular ratios from sterane and terpane mass

fragmentograms. Maturity and source characteristic ratios.

FIGURES

Figure A.II.7.1: Pyrolysis-gas chromatograms (S2 peak).

Figure A.II.7.2: Saturated hydrocarbon gas chromatograms.

Figure A.II.7.3: Aromatic hydrocarbon gas chromatograms.

Figure A.II.7.4: Mass fragmentograms of m/z 191, 205, 163, 177 (terpanes).
Figure A.II1.7.5: Mass fragmentograms of m/z 217, 218, 231, 259 (steranes).
Figure A.IT1.7.6: Vitrinite reflectance histograms.
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Table A.II.7.la

CORE 7230/05-U-03

CONCENTRATION (ul Gas / kg dry Rock) OF Cl - C5+ HYDROCARBONS IN HEADSPACE GAS

; SUM SUM WET- iC4 I
I IKU DEPTH Ccl c2 C3 ic4 nC4 C5+ Cl1-C4 C2-C4 NESS -——-—- I
I no. m %) nC4 I
I====== ==== == === === I
I I
I D 0903 39.47 123 123 0.00 *%k*kk T
% D 0906 42.59 189 3 192 3 1.53 *kkkkk %
% D 0910 45.47 170 4 173 4 2,11 kddkik %
% D 0914 48.45 152 2 154 2 1.28 kkkkkk %
% D 0919 51.44 180 180 0.00 *%k&xk* %
% D 0922 53.43 185 2 187 2 1.06 *kkkkk %
i D 0923 57.41 83 2 85 2 2.00 *kkkkx %
% D 0925 60.90 256 4 259 4 1.48 *kkkkk %
% D 0928 63.84 174 2 176 12 1.37 dkkkokk %
% D 0931 66.94 210 2 212 2 0.86 *kkkkx %
% D 0933 69.50 220 2 223 2 1.07 kkkkxk %
% D 0943 74.18 190 2 192 2 0.90 *kkkkx %
% D 0946 78.24 178 178 0.00 *¥*¥kk %
% D 0950 80.25 170 2 172 2 1.15 Hkkkkk i
% D 0953 82.70 19 19 0.00 **k*kk %
% D 0956 87.08 67 1 67 1 1.23 *&kkkk i
i D 0958 89.03 25 25 0.00 *¥k*kix %
% D 0962 92.23 43 1 43 1 1.80 **#kkx %
% D 0964 94.95 28 28 0.00 **%xkik* %
% D 0968 98.39 42 42 0.00 *kkkk* %
% D 0973 103.00 27 27 0.00 *kkxkk %
% D 0979 108.92 2 2 0.00 **kxkx %
% D 0988 109.41 6 6 0.00 *k&kkx %
% D 0989 115.40 33 33 0.00 *kkxkk i
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Table A.II.7.1Db

CORE 7230/05-U-03

CONCENTRATION (ul Gas / kg dry Rock) OF Cl - C5+ HYDROCARBONS

IN OCCLUDED GAS

o b b b b b e e e e b b b e b b b b b b b b o b R b o b b b b bed b bed b b b b b R b

SUM SUM VWET- iC4 I

IKU DEPTH c1 c2 C3 ic4 nC4 C5+ Cl1-C4 C2-C4 NESS ————- I
no. m (%) nC4 I
== I
I

D 0903 39.47 1949 68 73 59 2090 141 6.74 *kkkkx T
D 0906 42.59 1500 47 46 22 1594 93 5.85 *kkkkk %
D 0910 45.47 1407 52 61 28 1519 112 7.39 *kkkkx %
D 0914 48.45 1401 58 85 70 1543 142 9.23 *kkkxk %
D 0919 51.44 1037 48. 64 48 1149 112 9.77 *kkkkk %
D 0922 53.43 1019 52 80 77 1152 132 11.49 *kkkkx i
D 0923 57.41 947 53 84 68 1084 137 12.62 **kkkx %
D 0925 60.90 1071 63 101 86 1236 163 13.33 *kkksk %
D 0928 63.84 1388 79 125 124 1591 203 12.78 *kkkx %
D 0931 66.94 1056 104 153 32 155 1346 290 21.54 0.00 %
D_0933 69.50 812 53 86 96 952 140 14.66 **kkkx %
D 0943 74.18 1114 86 142 149 1343 229 17.02 #kikikkk %
D 0946 78.24 605 50 79 29 57 764 158 20.73 *kkxkx %
D 0950 80.25 1862 94 137 26 171 2119 257 12.13 0.00 %
D 0953 82.70 1386 65 91 120 1542 156 10.14 %kkkkx %
D 0956 87.08 1290 39 15 34 1344 54  4.03 *kkkkk %
D 0958 89.03 1414 54 57 25 1526 112 7.32 *&kkkx %
D 0962 92.23 1605 65 77 70 1748 142 8.15 *¥kkkx %
D 0964 94.95 391 37 57 485 94 19.35 *kkkkk %
D 0968 98.39 2267 86 106 102 2458 191 7.79 *kkkkk %
D 0973 103.00 348 38 61 65 447 99 22.16 *kkkkxk %
D 0979 108.92 262 31 46 32 339 78 22.86 **kkxk %
D 0988 109.41 419 36 55 39 510 91 17.84 *k*xkkk %
D 0989 115.40 253 29 44 29 325 72 22.18 *kkkkk %
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Table A.II.7.1a

CORE 7230/05-U-03

CONCENTRATION (ul Gas / kg dry Rock) OF Cl - C5+ HYDROCARBONS  SUMMATION

;==== ————— - ) o SUM —EUM WET- iC4 I
I IKU DEPTH C1 c2 C3 ic4 nC4 C5+ Cl-C4 C2-C4 NESS -——-—- I
I no m %) nC4 I
Iz====== ====s=s==ssz============s====z=s===ssssszsssssssssoososssssossossossos I
I I
I D 0903 39.47 2072 68 73 59 2213 141 6.37 *kkkkx I
% D 0906 42.59 1689 50 46 22 1786 96 5.38 *kkkkk %
i D 0910 45.47 1577 55 61 28 1693 116  6.85 **¥kkkk %
% D 0914 48.45 1553 60 85 70 1697 144 8.50 *kkkik %
% D 0919 51.44 1217 48 64 48 1329 112 8.45 *kkkkk %
% D 0922 53.43 1204 54 80 77 1338 134 10.03 ***kkxk %
% D 0923 57.41 1030 55 84 68 1169 138 11.84 **kkxk %
% D 0925 60.90 1327 67 101 86 1495 169 11.27 #¥kkkkk %
% D 0928 63.84 1562 81 125 124 1768 206 11.64 *xkkx %
% D 0931 66.94 1266 106 153 32 155 1558 292 18.72 0.00 %
% D 0933 69.50 1032 56 86 96 1174 142 12.08 #***kk* %
% D 0943 74.18 1304 88 142 149 1535 230 15.01 *&xkkk %
% D 0946 78.24 783 50 79 29 57 941 158 16.82 *kkkk*x %
% D 0950 80.25 2032 96 137 26 171 2291 259 11.30 0.00 %
% D 0953 82.70 1405 65 91 120 1561 156 10.02 *¥xkx* %
% D 0956 87.08 1356 40 15 34 1411 55 3.89 kkkkkk %
% D 0958 89.03 1439 54 57 25 1551 112 7.20 *¥kkxk %
% D 0962 92.23 1648 66 77 70 1791 143 7.99 **kkkx %
% D 0964 94.95 420 37 57 514 94 18.29 *kkkkx %
% D 0968 98.39 2309 86 106 102 2501 191  7.65 *kkikkx %
% D 0973 103.00 375 38 61 65 474 99 20.90 *kk*xk* %
i D 0979 108.92 264 31 46 32 342 78 22.70 *k*kkx %
% D 0988 109.41 425 36 55 39 516 91 17.64 *¥*kkxk %
i D 0989 115.40 286 29 44 29 358 72 20.17 *kkxkk %
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Table A.II.7.2

Core 7230/05-U-03

DATA FROM ROCK EVAL PYROLYSTIS
;=__———~—__—_-———_: _____ ) o H;Egj OXYGEN PETROLEGM PROD. TEMP.I
I IKU DEPTH : Sl S2 S3 TOC  INDEX INDEX POTENTIAL INDEX MAX I
I No. : S1 I
I 2, I
I m : ( mg/g ROCK ) (%) ( mg/g TOC ) S1+S2 S1+82 (C) I
[T s I
I D 903 39.47 ¢ kkkk  kkkk  kkkk (0,14 kkkk  kkkk  kkkkkk  kkkkkk  kkk T
% D 906 42.59 : kkkk  kkkk  kkkk (0,16 kkkkk  kkkk  kkkkkk  kkkkkk  kkk %
% D 910 45.47 : kkkk  kkkk  kkkk (0,20 kkkkk  kkkk  kkkkkk  kkkkkk  kkk i
% D 914 48.45 : Kkkk  kkkk  kkkk (0,16 hkkkk  kkkk  kkkkkk  kkokkkk  kkk %
% D 919 51.44 : kkkk  kkkk  kkkk (0,18 kkkdk  dkkk  kkkdkkk  kkkkkk  kkk %
% D 922 53.43 : Kkkk  kkkk  kkkk (0,10  kkkkk  dkkk  kokkdokk  kkkkkk ki %
i D 2007 56.09 ; 0.17 0.87 0.17 1.93 45 9 1.04 0.16 436 %
% D 923 57.41 : kkkk  kkkk  kkkk (0,10  kkdkkk  kkkk  kkkkkk  kkkkkk  kkk %
% D 925 60.90 : Ikkk  kkkk  kkkk (.18  kkkkk  kkkk  kkkkkk  kkkkkk  kkk %
% D 928 63.84 : Kkkkk  kkkk  kkkk (0,15 kkkkk  kkkk  kkkkkk  kkkkkk  kkk %
% D 931 66.94 : kkkk  kkkk  kkkk (0,10  Kkkkk  dkkk  kkkkkk  okkkkkk  kkk %
i D 933 69.50 : Kkkk  dkkk  kkkk (0,17 kkkkk  kkkk  kkkkkk  kkkkkk  kkk %
% D 943 74.18 : Kkkk  kkkk  kkkk (0,48 kkkkk  kkkk  kkkdokk  kkkkkk  kkk %
% D 946 78.24 : kkkk  kkkk  kkkk (0,84 kkkkk  kkkk  kkkkkk  kkkkkk ki %
% D 950 80.25 : Khkkk  kkkk  kkkk (0,11 Kkkkk  kkkk  dkkkkk  kkkkkk  kkk %
% D 953 82.70 : Kkkk  kkkk  kkkk (.16 kkkkk  kkkk  kkkkkk  kkkkkk  kkk %
% D 956 87.08 : kkkk  kkkk  kkkk (0,12 kkkkk  kkkk  kkkdokk  kkkkkk  kkk %
% D 958 89.03 : kkkk  kkkk  kkkkx (0,10  kkkkk  kkkk  kkkkkk  kkkkkk  kkk %
% D 962 92.23 : kkkdk  kkkk  kkkk (0,12 kkkkk  kkkk  kkdkkkk  kkkkkk  kkk %
% D 2008 93.10 ; 0.18 0.54 1.39 1.50 36 93 0.72 0.25 434 %
% D 964 94.95 : Kkkk  kkkk  kkkk (0,00 kkkkk  kkkk  kkkkkk  kkkkkk  kkk %
% D 968 98.39 : kkkk  kkkk  kdkk (0,10  kkkkk  kkkk kol kkkkkk Kk i
I : I

DATE ¢+ 26 - 2 - 88.
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Table A.II.7.2 (continued)
Core 7230/05-U-03

DATA FROM ROCK EVAL PYROLYSIS

HYDR. OXYGEN PETROLEUM PROD. TEMP.I
IKU DEPTH s1 S2 S3 TOC INDEX INDEX POTENTIAL INDEX MAX I
No. : S1

oe o6

m : ( mg/g ROCK )y (%) ( mg/g TOC ) S1+S2 S1+S2 (C)

D 973 103 ; dhkk  kkkk  kkkk  (,27  Kkkkkk  hkkk dekdkdkkr  kkkkkk  kkk
D 979 108.92 : dhkk  kkkdk  kkkk (,17 hhkkkk  kkkk kkkkkk  Kkkhkkk  kkk
D 988 109.41 : dekkk  kkkk  kkkk (.17 kkkkk  kkkk kkkkkk kkkkkk kkk
D

Q8¢9 115.40 1 **x%kk kkkk  kkkk (Q,17 KEkkkk kkkk dkhkkk  kkkkkk kkk

b=t b b e

DATE : 26 - 2 - 88.
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Table A.II.7.3
Core number: 7230/05-U-03
Reference number:21.3427.23
(1/1)

VITRINITE REFLECTANCE DATA

T IKU NO I LOCATION I DEPTH I VITRINITE I REL I STANDARD I FLUORE- I
I I I (M) I REFLECTANCE I RAT I DEVIATION I SCENCE I
I I I I I I I I
I D-2007 I ————m- I 56.09I 0.37 (12) I F I 0.08 I 2-3 1
I I I I I I I I
I D-2008 I ————mm I 93.10I 0.35(17) I F I 0.05 I 2-3 1
I I I I 0.53(5) I R I 0.04 I I
I I I I 0.70(1) I R I 0.00 I I
I I I I I I I I

REL RAT (Reliability Rating): G
S

Good; F = Fair; P = Poor
Stained; R = Reworked.

nu
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Visual Kerogen Analysis

Tahle no.: A.II.7.4

Well no.:
7230/05-U-03

Sample Depth Composition of residue Pa(tlcle Preservation Therma} maturation Remarks
(m) size palynomorphs index
D 2007 56.09 Am: 25-30% F-M-L Fair-Good 3.0 - 4.0 Organic residue rich in dark
Lm: 20-25% brown, structured, woody
W+C:50% phytoclasts; dark brown to
black, enlongated and
angular woody/coaly frag- .
ments; together with cuticle
sheets and common palyno- _
morphs. \
D 2008 93.10 Am: 25-30% F-M-L Fair 3.0 - 4.0 Comparable to sample D 2007. pa
Lm: 20-25% >
W+C:50% .
Ahbreviations
Am Amorphous Al Algal material W  Woody material F Fine
Lm Liptinitic material c Coaly fragments M Medium
L Large

R/AL8/anl/6
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Table A.II.7.5
AMOUNT OF ASPHALTENES AND POLARS IN SEDIMENT

Core 7230/05-U-03

: Asphaltenes Polars

IKU-No. DEPTH : H
(m) (mg) :

(mg)

D 950 80.25 : 1.0 . 0.6
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Project no.: 21.3427.23
Well ident.: 7230/05-U-03
DATE : 9 - 2 - 88.
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Table A.II.7.6

WEIGHT OF EOM AND CHROMATOGRAPHIC FRACTIONS

I ¢ Rock v I
I IKU-No DEPTH : Extr. EOM Sat. Aro. HC Non HC TOC I
I : I
% (m) = (g) (mg) (mg) (mg) (mg) (mg) (%) %
T o I
I D 0950 80.25 ¢ 12.6 2.9 0.7 0.4 1.1 1.8 0.11 T
I : I
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Project no.: 21.3427.23 - 419 -
Well ident.: 7230/05-U-03
DATE : 9 - 2 - 88.

Table A.II.7.7

CONCENTRATION OF EOM AND CHROMATOGRAPHIC FRACTIONS

(Weight ppm of rock)

I IKU-No DEPTH : EOM Sat. Aro. HC Non HC

I- D 0950 80.25 ; 230 57 29 86 145

o




[HUn

Project no.: 21.3427.23 - 420 -
Well ident.: 7230/05-U-03
DATE : 9 - 2 - 88.

Table A.II.7.8

CONCENTRATION OF EOM AND CHROMATOGRAPHIC FRACTIONS

(mg/g TOC)

I
EOM Sat. Aro. HC Non HC I
I
======== == sSSmms= "‘-I
I g I
I. D 0950 80.25 ¢ 209.4 52.0 26.0 78.0 131.4 I
I :

g
ld
2
o
(=}
=2}
g
3
=}
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Project no.: 21.3427.23 - 421 -
Well ident.: 7230/05-U—03
DATE - 9 - 2 - 88.

Table A.II.7.9

COMPOSITION OF MATERIAL EXTRACTED FROM THE ROCK

I : Sat Aro HC SAT Non HC HC I
I IKU-No DEPTH : - B —— — —_ I
I : EOM ~ EOM EOM Aro EOM Non HC I
I (m) : 4 4 4 x 100 % x 100 I
I== = = =========zzososc=sz=ssss=ccoz=== = I
I : I
I D 0950 80.25 24.8 12.4 37.2 200.0 62.8 59.3 I
I : I
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Table A.IT.7.10

Core 7230/05-U-03

TABULATION OF DATA FROM THE GASCHROMATOGRAMS

DEPTH : PRISTANE PRISTANE PHYTANE A n-Cl17

I

I IKU No : A= Bz — ——— m——_——— CPI CPI
I (m) : PHYTANE n-C17 n-C18 B n-C27 1 2
I___

I D 0950 80.25 : 0.9 0.7 0.5 1.4 0.2 1.1 1.2
I :

DATE : 29 - 2 - 88.

Bt
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Table A.II.7.11a:

Molecular ratios from sterane and terpane mass chromatograms.
Maturity ratios.

Core 7230/05-U-03
IKU code Depth  of/af+Bot’ %2252) %gg*) %2084}
D-950 80.25 0.77 38.2 66.8 21.6

1) E/E+F in m/z 191

2) Average % distribution between first and second eluting isomers of
extended hopanes (G-M in m/z 191)

3) 2(r+s)/(q+t+2(r+s)) in m/z 217

4) q/q+t in m/z 217

R/AN1/anl/5/10-MAR-88
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Table A.II.7.11b:

Molecular ratios from terpane and sterane mass chromatograms.
Maturity and source characteristic ratios.

Core 7230/05-U-03

IKU no. Depth (m) Q/E!’ Tm/Ts?’ X/E¥ Z/E*)  a/a+j®!
D-950 80.25 0.21 2.62 - - 0.53
1) Relative abundance of tricyclic terpanes (Q/E in m/z 191)

2) B/A in m/z 191

3) Relative abundance of unknown (X/E in m/z 191)

4) Relative abundance of bisnorhopane (Z/E in m/z 191)
5) Relative abundance of C,, rearranged steranes (a/a+j in m/z 2;7)

R/AN1/anl/10/10-MAR-88
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Figure A.II.7.1:

Pyrolysis-gas chromatograms (S2 peak)
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Figure A.IX.7.2:

Saturated hydrocarbon gas chromatograms

n-C,, etc. - n-alkanes
Pr ~ pristane
Ph -~ phytane
I -

other acyclic isoprenoids
contamination



INTENSITY (mUD

34.00

32.00

30.00

28.00

26.00

©24.00

22.00

20.00

18.00

16.00

14.00

12.00

10.00

Analysis 427D0950S 3,1,1 7230-05-U-03
] Saturated Hydrocarbons
— Core 7230/05-U-03
] Sample D-950
] a 80.25m
] !
: N o
- o 8
] ¢t
]
— ¢
] 1] 5
. [ i
i 9 c
i C
] .Ul
1 H]
1 t
- v
J § Y
4 Lo¢
1 § B
. a o - ] 1
. 9 ® 5 H g v €
. oot oLt o
: o [ "

[ H o
] ; t
— [
1 >

¢
] Lo i
— "é c Lﬂll
B % (il
E v c 9
‘ 7 Il ol L"
— c [
: WWNM\T mi MM
1
' I ) I T ¥ T T I ¥ T l T T T ' T ¥ ¥ ¥ I T T
10.00 20.00 30.00 40.00 50.00 60.00 20.00

RETENTION TIME <(MINUTESY

- 8Zy -



LU

- 429 -

Figure A.IX.7.3:

Aromatic hydrocarbon gas chromatograms

N - Naphthalene

MN - Methylnaphthalenes
DMN - Dimethylnaphthalenes
TMN - C;-naphthalenes

P - Phenanthrene

PN - Methylphenanthrenes

DMP - Dimethylphenanthrenes
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Figure A.II.7.4:

Mass fragmentograms of m/z 191, 205, 163, 177 (terpanes).

T 6O M M O > OO N @™ >» 4 0 20 O ©

2R G

tricyclic terpane

tricyclic terpane

tricyclic terpane (17R,17S)
tetracyclic terpane
tricyclic terpane (17R,17S)
T_, 18a(H)-trisnornechopane
T , 17a(H)-trisnorhopane
bisnorhopane
17a(H)-norhopane

unknown triterpane
178(H)-normoretane
17a(H)-hopane
178(H)-moretane
17«(H)-homohopane (225)
17a(H)~-homohopane (22R)

+ unknown triterpane (gammacerane?)

178(H) -homomoretane

17a(H)-bishomohopane (225,22R)
17a(H)-trishomohopane (22S,22R)
17a(H)-tetrakishomohopane (225,22R)
17a(H)-pentakishomohopane (225,22R)

(IV,R=C,4Hg)
(IV,R= CsHll)
(1V,R=CcH, )
(v)

(IV,R=C7H15)
(I11)

(I,R=H)

(1,R=C,Hg)
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D35@SAT  15-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample | Injection I ~ Group 1 . Mass 131.1808
Text:21.3427.23

180_ E Nora: 1311
: m/z 191
D-950
c 7230/05-U-03
g8 | 80.25m
59
44 | P B

6:38  38:48  34:38  38:08  42:18  46:B0 4350 53:48  57:30
0358SAT  15-FEB-88  Sir:Voltage 7878H  Sys: TRISTER '
Sample 1 Injection 1  Group 1 Hass 285.1088
Text:21.3427.23

Hors: cB8

188_
m/z 205

88 |

68 .

48 |

bttt | b S W

| ka}\/\*‘\_w
) — . : S — .
c6:58  38:48  34:38  38:28  42:18  46:B8  49:58  53:48  57:38
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0356SAT  15-fEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sasple | Injection {  Group ! Mass 163.1808
Text:21.3427.23

188, Nora: 464
m/z 163
D-950
80 7230/05-U-03
i 80.25m
68 |
48 |
y
28
N
B : , ———— . , , : —
6:58  38:48  34:38 3|28 42:1@  46:00  49:58  S3:4B  57:38
0958SAT  15-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection 1  Group 1 HMass 177.1888
Text:21.3427.23
180, Norm: 432
m/z 177
86 .
68 |
48
N
8

26:50  38:48  34:38  38:08  42:18 4688 4958 5348 5739
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Figure A.II.7.5:

Mass fragmentograms of m/z 217, 218, 231, 259 (steranes)

5a(H)-sterane

5a(H)-sterane _
138(H) ,17a(H)-diasterane (20S)
138(H) ,17a(H)-diasterane (20R)
13a(H),178(H)-diasterane (20S)
13a(H),178(H)-diasterane (20R)
138(H),17a(H)-diasterane (20S)
138(H),17a(H)-diasterane (20R)
13a(H),178(H)-diasterane (20S)
+ 14a(H),17a(H)-sterane (20S)
138(H),17a(H)-diasterane (20S)
+ 148(H),178(H)-sterane (20R)
i 148(H),178(H)-sterane (20S)

+ 13a(H),178(H)-diasterane (20R)
14a(H),17a(H)-sterane (20R)
138(H),17a(H)-diasterane (20R)
13a(H),178(H)~diasterane (20S)
14a(H),17a(H)~sterane (20S)
13a(H),178(H)-diasterane (20R)
+ 148(H),178(H)-sterane (20R)
148(H),178(H)-sterane (205)
14a(H),17a(H)-sterane (20R)
14a(H),17a(H)-sterane (20S)
148(H),178(H)-sterane (20R)

+ unknown sterane
148(H),178(H)-sterane (20S)
14a(H),17a(H)-sterane (20R)
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D35@SAT  [5-FEB-B8  Sir:Voltage 7878H  Sys: TRISTER
Sample | Injection 1  Group 1 Mass 217.1888
Text:21,3427.23
188, Nora: 143
. m/z 217
u Y D-950
t 7230/05-U-03
88 a 80.25m
r
68 . 0 b
k
v b 0
e
49 . p ﬁ
28 K‘
8 , , ———— ; \ . ' :
6:58  38:48  34:39  38:28  42:18  46:@@  49:58  53:48  57:38
0358SAT  15-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection I  Group I Mass 218.1088
Text:21.3427.23
188, u Nora: 158
m/z 218
88
b4 | . A
0
v
48 .
28 —
6:58  38:48  34:38  39:28  42:18  46:08 49:58 5348 57:30
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) 0358SAT  1{5-FEB-B8  Sir:Voltage 7878H  Sys: TRISTER
Sample I Injection |  OGroup | Mass 231.1808
Text:21.3427.23

199_ Norm: 137
m/z 231
D-950
7230/05-U-03

6a. 80.25m

68 |

’ 48
! I\IM% w w
]

26:50  38:40  34:33  33:20 4218 46:08 4958 5348 57:30
DISBSAT  I5-FEB-88  Sir:Voltage 7878H  Sys: TRISTER

Sample 1 Injection !  Group 1 Mass 253.180@
Text:21.3427.23

198_ Nora: 3
m/z 259
88 .
£ |
gi
48 |
|
. I
L OO —____
8

26:58  38:48  34:33  38:28 4218 4688 43:59 5348  57:38
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Figuré A.II.7.6: Vitrinite reflectance histograms.

Key: A = Grey-black-brown claystone.
Upper case letters indicate values included
in the main population. Lower case letters
represent values in other population.
pp = Statistical data population
Y = Main population, not neccessarily
representative of sample maturity.
N = Other populations.
LOV+HIGH
VAL. = Number of measurements in that population.

Population limits.

Lithology cross-reference table

= Clst. gy

= Clst. dk gy
= Clst. dk gy
= Clst. gn

= Clst. bn

= Clst. rd

= Clst. carb.
= Shale

= Sandstone

= Limestone

= Coal

= Lignite

= Carbargillite
= Siltstone

= Bit

= X

WO 2 X R GH DO E D Q>
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APPENDIX II.8: TABLE OF CONTENTS

Core 7230/05-U-02

TABLES

Table A.II.8.la: Concentration of C,-C,, hydrocarbons in headspace gas.

Table A.I1I1.8.1b: Concentration of C,-C,, hydrocarbons in occluded gas.

Table A.II.8.1lc: Concentration of C,-C,,  hydrocarbons - summation.

Table A.II.8.2: Total organic carbon content and data from Rock-Eval
pyrolysis.

' Table A.II.8.3: Vitrinite reflectance data.
Table A.I1I.8.4: Visual kerogen analysis.
Table A.II.8.5: Amount of asphaltenes and polars in sediment.
Table A.II.8.6: Weight of EOM and chromatographic fractions.
Table A.II.8.7: Concentration of EOM and chromatographic fractions,
related to rock weight.

Table A.II.8.8: Concentration of EOM and chromatographic fractions,
related to TOC weight.
Table A,II.8.9: Composition of material extracted from the rock.

Table A.I1.8.10: Tabulation of data from the gas chromatograms.

Table A.II.8.11a: Molecular ratios from sterane and terpane mass
fragmentograms. Maturity characteristic ratios.

Table A.II.8.11b: Molecular ratios from sterane and terpane mass
fragmentograms. Maturity and source characteristic ratios.

Table A.II.8.12: Carbon isotope ratios of extract fractions.

FIGURES

Figure A.II.8.1: Pyrolysis-gas chromatograms (S2 peak).

Figure A.IT1.8.2: Saturated hydrocarbon gas chromatograms.

Figure A.II.8.3: Aromatic hydrocarbon gas chromatograms.

Figure A.II.8.4: Mass fragmentograms of m/z 191, 205, 163, 177 (terpanes).
Figure A.II.8.5: Mass fragmentograms of m/z 217, 218, 231, 259 (steranes).
Figure A.II.8.6: Vitrinite reflectance histograms.

Figure A.II.8.7: Carbon isotope type curves of sediment extracts.
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DATE :

2 - 12 - 87.

CONCENTRATION (ul Gas
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Table A.II.8.1a

CORE 7230/05-U-02

/ kg dry Rock) OF Cl - C5+

HYDROCARBONS IN HEADSPACE GAS

I SUM SUM VET- iC4
I IKU DEPTH C1 c2 Cc3 ic4 nCé C5+ Cl-C4 C2-C4 NESS --——-
I no. m %) nCé
I========= ==

I .

I D 0002 29.65 113263 143 2 113409 146 0.13 *kkkkx
% D 0012 33.59 216679 313 3 9 5 55 217009 330 0.15 1.81
% D 0007 33.83 102844 211 2 29 8 20 103093 249 0.24 3.79
i D 0011 36.07 166922 106 167028 106 0.06 ***kkx
i D 0014 36.47 301455 287 4 51 7 45 301803 348 0.12  7.44
% D 0125 39.60 243588 161 4 7 243760 172 0.07 *&kxkkk
i D 0021 42.03 261091 174 261265 174 0.07 *kkkkk
% D 0024 44.70 118837 130 30 12 40 119009 172 0.14  2.47
% D 0027 46.03 251646 266 44 161 11 67 252129 483 0.19 14.14
% D 0031 49.06 205299 82 3 27 8 205419 120 0.06 3.48
% D 0035 52.06 2888 17 32 21 14 25 2972 84 2.84 1.45
% D 0038 55.10 10058 151 151 41 24 29 10425 366 3.51 1.72
% D 0041 58.02 13317 113 36 8 4 7 13478 161 1.19 1.89
% D 0045 61.08 10195 239 109 33 19 41 10595 400 3.78 1.70
% D 0050 63.99  .4361 69 18 6 4 7 4458 97 2.18 1.60
% D 0055 67.18 1676 74 34 17 8 28 1810 134 7.38 2.11
% D 0056 69.01 2065 41 8 3 2116 51  2.43 *kkkik
% D 0058 70.58 896 24 2 922 26 2.83 *kkkkk
% D 0062 73.59 109 15 | 124 15 12.26 *¥kkxk
% D 0066 76.58 79 9 88 9 9.86 ¥kkkkk
% D 0069 79.63 32 1 34 1 3.86 *kkkkk
% D 0126 82.68 39 39 0.00 ***kkk
i D 0076 85.73 33 3 35 3 7.14 Fkkkkk

Ry S e A s el el e el el e Rl e e e R R N e N N e N e e N R N N R e R R R R N e N R N N B N N |

f
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Project no.: 21.3427.23
DATE : 2 - 12 - 87.
Table A.II.8.1a (continued)
CORE 7230/05-U-02

CONCENTRATION (ul Gas / kg dry Rock) OF Cl1 - C5+ HYDROCARBONS 1IN HEADSPACE GAS

I SUM SUM WET- iC4 I
I IKU DEPTH c1 c2 c3 ic4 nC4 C5+ Cl-C4 C2-C4 NESS —-———- I
I no. m (%) nC4 I
I-= === === == I
I I
I D 0080 88.78 18 18 0.00 **kkkx I
I I
I D 0083 91.81 35 1 36 1 3.10 #kkkkk T
I I
I D 0086 94.87 23 23 0.00 *¥kkxx I
I I
I D 0089 97.93 27 27 0.00 *kxkkx T
I I
I D 0092 100.91 39 39 0.00 *%kxkx I
I I
I D 0096 103.93 11 11 0.00 *¥kkkx I
1 I
I D 0100 106.98 27 27 0.00 *k¥kxx I
I I
I D 0104 110.03 29 29 0.00 *%kkxx I
I ) I
I D 0108 113.08 48 : 48 0.00 **¥*kx I
I 1
I D 0112 116.11 52 12 64 12 18.77 *kkkkx T
I I
I D 0116 119.18 20 17 31 69 48 70.34 0.00 I
I I
I D 0120 122.23 39 39 0.00 *%kxxx T
I I
I D 0124 125.28 23 23 0.00 **kkkkx I
I I
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Project no.: 21.3427.23
DATE : 2 - 12 - 87.

CONCENTRATION (ul Gas

— 443 -

Table A.II.8.1Db
CORE 7230/05-U-02

kg dry Rock) OF C1 - C5+ HYDROCARBONS IN OCCLUDED GAS

I SUM SUM WET- iC4
I IKU DEPTH Ccl c2 Cc3 iC4 nCé4 C5+ Cl1-C4 C2-C4 NESS --—-—-
I no m * nC4

0002 29.65 28256 188 7 28451 195 0.69 *&xkkx

0012 33.59 66450
0007 33.83 48173
0011 36.07 62400

D

D

D

D

D 0014 36.47 36100
D 0125 39.60 74223
D 0021 42.03 53750
D 0024 44.70 7375
D

0027 46.03 31277

D 0031 49.06 66816
D 0035 52.06 227
D 0038 55.10 235
D 0041 58.02 731
D 0045 61.08 1255
D 0050 63.99 -2750
D 0055 67.18 310
D 0056 69.01 1310
D 0058 70.58 903
D 0062 73.59 518
D 0066 76.58 484
D 0069 79.63 656
D 0126 82.68 999
D 0076 85.73 993

566 8 21 11 188 67056 606 0.90 2.00
323 10 72 3 48582 409 0.84 21.51
392 7 2 15 62801 401 0.64 *kkkkk
352 15 193 22 245 36682 582 1.59 8.62
490 22 36 74771 548 0.73 *kkkkk
410 9 2 54171 421 0.78 *kdkkk
90 2 104 49 244 7620 245 3.22 2.14
353 200 601 53 322 32485 1205 3.72 11.33
211 11 51 12 115 67101 285 0.42 4.20
22 19 12 20 119 300 73 24.36 0.64
42 151 57 54 198 539 304 56.37 1.06
132 205 66 55 186 1188 457 38.50 1.20
100 149 59 49 200 1613 358 22.18 1.22
157 134 49 39 157 3129 379 12.12  1.25
33 28 10 12 93 393 83 21.23 0.86
87 81 21 13 56 1512 201 13.32 1.65

75 30 24 1008 105 10.42 #dkkkkk
58 25 601 83 13.81 *kkkikk
39 25 7 547 64 11.64 **kkkkk
32 17 23 704 48 6.85 Fkkkkk
53 43 23 71 1118 119 10.67 *&*kkk
53 38 56 1084 91 8.40 **kk¥k

I
| A A A HH A A A HH A A A A AR AR EHE
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Project no.: 21.3427.23
DATE : 2 - 12 - 87.

Table A.II.8.1b (continued)
CORE 7230/05-U-02

CONCENTRATION (ul Gas / kg dry Rock) OF Cl1 - C5+ HYDROCARBONS IN OCCLUDED GAS

I SUM SUM  WET- ic4
I IKU DEPTH C1 c2 C3 ic4 nCé C5+ Cl1-C4 C(C2-C4 NESS --——-
I no. m %) nCé
I=======-——'—=__ B =

I

I D 0080 88.78 660 48 37 37 745 85 11.41 *kkksk
I

I D 0083 91.81 794 45 27 42 866 72 8.28 *kkkx%
I

I D 0086 94.87 636 41 27 14 9 718 82 11.39 *¥kkkk
I

I D 0089 97.93 1047 81 37 20 61 1185 138 11.64 *kkkkx
I

I D 0092 100.91 787 33 17 8 845 58 6.91 *&kkxk
I

I D 0096 103.93 615 32 20 14 667 52 7.81 kkkkkk
I

I D 0100 106.98 1360 51 31 14 58 1456 96 6.59 *&kkkk
I

I D 0104 110.03 1379 55 40 19 84 1493 114 7.63 **k*xkkk
I 3

I D 0108 113.08 1020 45 28 10 1103 83 7.48 *kkkix
I

I D 0112 116.11 1281 57 37 9 1375 94  6.84 Fkkkkx
I

I D 0116 119.18 376 30 19 3 23 428 52 12.08 **¥k*kkk
I

I D 0120 122.23 873 67 41 17 ' 78 997 124 12.44 *kkkkk
I

I D 0124 125.28 539 43 32 11 32 625 86 13.81 **kkk*
I

L B T T T T o O o O e o T o T e T e I o T T O T T o e B e T B e B o B o o B B B o B |
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Table A.II.8.1c

CORE 7230/05-U-02

CONCENTRATION (ul Gas / kg dry Rock) OF Cl1 - C5+ HYDROCARBONS  SUMMATION
;==—__—= T SUM SUM WET- iC4 I
I IKU DEPTH C1 c2 C3 iC4 nC4 C5+ Cl1-C4 C2-C4 NESS ---—-- I
I no. m %) nC4 I
I=======================================s=c========s==ss==================s=== I
I I
I D 0002 29.65 141519 331 9 141860 341 0.24 *kkkkk I
% D 0012 33.59 283129 879 12 30 16 244 284065 936 0.33 1.94 %
% D 0007 33.83 151017 534 12 101 11 20 151675 658 0.43 9.25 %
% D 0011 36.07 229323 498 7 2 15 229830 507 0.22 *kkkkk %
% D 0014 36.47 337556 639 19 243 29 289 338486 930 0.27 8.35 %
% D 0125 39.60 317811 651 26 43 318531 720 0.23 *kxkkk %
% D 0021 42.03 314841 584 9 2 315435 595 0.19 *kkkx% %
% D 0024 44.70 126212 220 2 134 61 285 126629 417 0.33  2.20 %
% D 0027 46.03 282923 620 244 763 64 390 284614 1691 0.59 11.83 %
% D 0031 49.06 272115 293 14 78 20 115 272520 405 0.15 3.92 %
% D 0035 52.06 3114 40 51 33 34 144 3272 157 4.81 0.98 %
% D 0038 55.10 10293 192 302 98 78 226 10963 670 6.11 1.26 %
% D 0041 58.02 14048 245 241 73 59 193 14666 618 4.22 1.25 %
i D 0045 61.08 11450 339 258 92 68 240 12207 758 6.21 1.36 %
% D 0050 63.99 .7110 226 153 55 43 164 7587 476 6.28 1.28 %
% D 0055 67.18 1986 107 62 28 20 120 2203 217 9.85 1.37 %
i D 0056 69.01 3375 129 88 23 13 56 3628 253 6.97 1.85 %
% D 0058 70.58 1799 99 32 24 1930 131 6.79 **xkkkx i
% D 0062 73.59 627 73 25 725 98 13.54 *kkkkk %
% D 0066 76.58 563 47 25 7 635 72 11.39 *kkdkk %
% D 0069 79.63 688 33 17 23 738 50 6.71 *kkkxk %
% D 0126 82.68 1038 53 43 23 71 1138 119 10.31 *k&xkx i
% D 0076 85.73 1025 53 38 3 56 1119 94 8.36 *kkkkk %
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Table A.IT.8.1c (continued)

CORE 7230/05-U-02

CONCENTRATION (ul Gas / kg dry Rock) OF Cl1 - C5+ HYDROCARBONS  SUMMATION
T SUM  SUM VET- iC4 I
I IKU DEPTH Cl c2 C3 iC4 nCé4 C5+ Cl1-C4 C(C2-C4 NESS --———- I
I no. m (%) nC4 I
I SESmEoSSESTT= TS S s N I T T T T T T TR EREERE TSR EEEEEE=S “-I
I I
I D 0080 88.78 678 48 37 37 763 85 11.14 *¥k*kkkx T
I I
I D 0083 91.81 829 46 27 42 902 73 8.07 *kkxkx T
I I
I D 0086 94.87 659 41 27 14 9 741 82 11.03 *¥k¥*% T
I I
I D 0G089 97.93 1075 81 37 20 61 1213 138 11.38 **kk¥*x I
I I
I D 0092 100.91 826 33 17 8 884 58 6.61 X%kkkk T
I I
I D 0096 103.93 626 32 20 14 678 52 7.69 *kkkkk T
I I
I D 0100 106.98 1386 51 31 14 58 1482 96 6.47 *kkkkk T
I I
I D 0104 110.03 1408 55 40 19 84 1522 114 7.48 **kkkx I
I , I
I D 0108 113.08 1068 45 28 10 1150 83 7.17 k¥%kkkk I
I I
I D 0112 116.11 1333 69 37 9 1439 106 7.37 F¥kkkkk ]
I I
I D 0116 119.18 396 30 36 3 31 23 497 100 20.16 0.10 I
I I
I D 0120 122.23 911 67 41 17 78 1035 124 11.98 *dkx*k I
I I
I D 0124 125.28 562 43 32 11 32 649 86 13.31 **¥%kk*x T
I I
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Table A.II.8.2

Core 7230/05-U-02

DATA FROM ROCK EVAL PYROLYSIS
E_ T : o HYBij-ag}GEN PETROLEUM PROD. TEMP.I
I IKU DEPTH : s1 S2 S3 TOC INDEX INDEX POTENTIAL INDEX MAX I
I No. : s1 I
I : I I
I m ( mg/g ROCK ) (¥%) ( mg/g TOC ) S1+S2 S1+82 (C) I
T 1
ID 131 29.29 : 1.00 31.19 1.25 10.39 300 12 32.19 0.03 4111
% D 2 29.65 : KIhkk  kkkk  kkkk 8,67 Kkkkk  kkkk  dkkkkk  kkkkkk  dkk %
% D 5 32.55 : 1.06 25.86 0.89 8.90 291 10 26.92 0.04 411 %
% D. 6 33.50 : 2.26 49.73 2.09 14.04 354 15 51.99 0.04 404 %
i D 12 33.59 : 4,17 78.86 2.25 22.88 345 10 83.03 0.05 409 %
% D 7 33.83 : dkkk  kkkk  kkkk 17,06 Kkkkk  kkkk  kkkkkk  kkkkkk  kkk %
% D 8 34.19 : 1.73 37.77 1.15 12.91 293 9 39.50 0.04 404 %
% D 9 35.27 : 2.91 54.09 1.68 16.41 330 10 57.00 0.05 402 %
% D 4027 35.97 : 0.23 3.94 1.40 2.01 196 70 4.17 0.06 410 %
% D 11 36.07 : dkkk  kkkk  kkkk 7,31 kkkkk  kkkk  kkkkkk  kkkkkk ko %
% D 13 36.29 : 1.87 41.09 1.20 14.00 293 9 42.96 0.04 404 %
% D 14 36.47 : dhkk  kkkk  kkkk 17,36 Kkkkk  dkkkk  kkkkkk  kdkkkk  kkk %
% D 16 37.99 : 3.11 58.90 1.95 15.18 388 13 62.01 0.05 402 %
% D 17 38.70 z 2.25 46.13 1.38 13.42 344 10 48.38 0.05 403 %
% D 125 39.60 i Khkk  kkkk  kkkk 16,14 Kkkkk  kkkk  kkkkkk  kkdkkkk  dokk i
% D 18 39.94 : 2.34 46.47 1.42 11.85 392 12 48.81 0.05 401 %
i D 19 40.93 i 2.26 53.33 2.18 13.94 383 16 55.59 0.04 404 %
% D 21 42.03 : Khkk  kkkk  kkkk 20,73 Kkkkk  kkkk  kkkkkk  kkkkkk  dokk %
i D 22 42.71 : 1.81 45.97 1.49 13.13 350 11 47.78 0.04 404 %
% D 23 43.90 : 0.72 24.40 0.97 8.82 277 11 25.12 0.03 411 %
% D 24 44 .68 : kkkk  kkkk  kkkk 7,83 kkkkk  kkkk  kkkkkk  kkkkkk  kkk %
% D 26 45.95 : 0.76 29.78 1.12 9.01 331 12 30.54 0.02 413 %
DATE : 3 - 2 - 88.
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Core 7230/05-U-02

Table A.II1.8.2 (continued)

DATA FROM ROCK EVAL PYROLYSIS
;=== : o o HYDR. 6§}GEN PETROLEUM PROD. TEME?E
I 1IKU DEPTH H S1 52 S3 ToOC INDEX INDEX POTENTIAL INDEX MAX I
I No. : S1 I
I s e I
I m : ( mg/g ROCK ) (%) ( mg/g TOC ) S1+S2 S1+82 (C) I
e R g
ID 27 46.03 :  *kkk  kkkkx  kxkk 14,37  kkkkk  kkkk  kkkkkk  kkkkkk  kkk T
% D 28 46.79 : 2.26 46.35 1.31 13.14 353 10 48.61 0.05 403 %
% D 29 47.67 : 1.77 48.16 1.06 12.83 375 8 49.93 0.04 407 %
% D | 30 49.02 : 2.38 46.96 2.76 14.37 327 19 49.34 0.05 406 %
% D 31 49.06 : Fkkk  kkkk  kkkk 22,88 kkkkk  kkkk  kkdkkkk  kkkkkk  kkx %
% D 33 50.23 : 3.13 73.14 2.12 17.14 427 12 76.27 0.04 406 %
% D 4028 50.87 : kkkk  kkkk  kkkk 1,54 kkkkk  kkkk  kkkkkk  dkkkkk kkk %
% D 34 51.38 : Kkkk  kkkk  kkkx (0,37 kkkkk  kkkk  kkkkkk  kdokkkk  kkk %
% D 35 52.06 : Kkkk  kkkk  kkkkx  (0.45 kkkkk  kkkk  kkkkkk  kkkkkk  kkk %
% b 37 53.48 : 0.08 0.09 0.25 0.67 13 37 0.17 0.47 414 %
i D 38 55.10 : Kkkk  kkkk  kkkkx 0,81 Kkkkk  kkkk  kkkkkk  kdokkkk  kkk %
% D 40 56.67 : 0.11 0.10 0.21 0.82 12 26 0.21 0.52 (357)%
% D 41 58.02 : kkkk  kkkk  kkkk (.62 Kkkkk  kkkk  kkkkkk  kkkkkk  kkk %
% D 43 59 : kkkk  Kkkk  kkkk (0,37  kkkkk  kkkk  kkdkkk  kkkkkk  kkk %
% D 44 59.75 : 0.05 0.08 0.08 0.62 13 13 0.13 0.38 (319)%
% D 45 61.08 : Kkkk  kkkk  kkkk  (0.66 Kkkkk  kkkk  kkkkkk  kkkkkk  kkk %
% D 47 61.60 : 0.11 0.13 0.08 0.81 16 10 0.24 0.46 (359)%
% D 48 62.85 : 0.11 0.11 0.10 0.67 16 15 0.22 0.50 (330)%
% D 50 63.99 : kkkk  kkkk  kkkk (0,72  kkkkk  kkkk  kkkkkk  kkokkkk  kkk %
% D 52 64.60 : 0.09 0.11 0.12 0.87 13 14 0.20 0.45 (343)%
% D 54 66.30 :'0.08 0.13 0.13 0.67 19 19 0.21 0.38 426 %
% D 55 67.18 : Kkkk  kkkk  hkkkx Q.44 Fhkkkk  kkkk  kkkkkk  kkkkkk  kkk %
I : I

Bracketed Tmax values are

artifacts (low S2).

DATE :

3 -

2 - 88.
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Table A.II1.8.2 (continued)
Core 7230/05-U-02

DATA FROM ROCK EVAL PYROLYSIS

I : HYDR. OXYGEN PETROLEUM PROD. TEMP.I
I IKU DEPTH : s1 S2 S3 TOC INDEX INDEX POTENTIAL INDEX MAX I
I No. : Sl I
I £ I
I m : ( mg/g ROCK ) (%) ( mg/g TOC ) S1+S2 S1+82 (C) I
I====== —————————————————— ——I
. : I
D 56 69.01 ¢ kkkk kkkk  kkkk (0,42 kkkk  kkkk  kkkkkk  dkkkkk  kkk
: I
D 57 69.71 : 0.08 0.11 0.00 0.66 17 0 0.19 0.42 (326)I
H I
D 58 70.58 : kkkk  kkkk  kkkk (0,42 Kkkkk  kkkk *hkkkk  Khkkhkkk kdkk T
. e I
D 61 72.88 : 0.09 0.06 0.23 0.43 14 53 0.15 0.60 (334)I
: I
D 62 73.59 s  kkkk kkkk kkkk (0,38 Kkkkk  kkkk *hkkkk Khkkkkk kkk I
: I
D 64 75.06 : 0.10 0.03 3.11 0.43 7 723 0.13 0.77 (276)1
H I
D 66 76.58 : Kkkk kkkk kkkk (,28 Kkkkk kkkk *kkkkk  kkdkkk  kkk I
: I
D 68 79.27 : 0.08 0.05 1.26 0.37 14 341 0.13 0.62 (326)I
D 69 79.63 ; *kkk  kkkk  kkkk (.17  Kkkkkk  kkkk Fkkdkkk  Kkdkkkik  kkk
D 70 81.30 ; *hkkk  kkkk  kkkk (.34 Kkkkk kkkk  kkkkkk  kkkkkk  kkk
D 126 82.68 ; Kddkk  kkkk  kkkk (.23  kkkkk kkkk  kkkkkk  kkkkkk  okkk
D 74 84.55 s dkkk kkkk Rk 0.31 *kkk%k  kkkk *kkkkk  Kikkkkk  kkk

D 76 85.73 Kkkk  kkkk  kkkk Q.17 hkkkk  kkkk  kkkkkk  kkkkkk  kkk

se 30 ee oo

D 4030 86.21 : 3.65 73.51 12.48 40.60 181 31 77.16 0.05 415
isol.plant frgmts.

D 78 86.75 ; 0.11 0.14 0.00 0.39 36 0 0.25 0.44 396

D 4031 86.82 ; 0.23 5.80 0.70 2.17 267 32 6.03 0.04 431
dkgy siltstone
D 79 88.33 K*kkk  kkkk  dhkkk (.36 hkkkk  kkkk  hkkkkk  kkkkkk ke

D 80 88.78 Fhkk  kkkk  kkkk (.39  kkkkk  kkkk  kkkkkk  kkkkkk  kkk

D 4032 90.36
isol. roots

1.07 18.58 3.35 12.94 144 26 19.65 0.05 436

D 83 91.81 Kkkk  hkkk  kkkk 0,31  hkkkk  kkkk  kkkkkk  kkkkkk  kkk

00 86 e¢ oo ee 86 o0e¢ 0o oo o o=

D 84 093.13 : kkkk  kkkk  hkkk  (,47 Kkkkk  kkkk *kkhkkk  khkkkkk hkk

et bed b b bt o o b A A R A A A H A HEH AR

|
|
|
|
i
|
|
|
|
|
|
|
|
|
|
|
|
|

Bracketed Tmax values are artifacts (low S2).

DATE : 3 - 2 - 88.
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Table A.II1.8.2 (continued)
Core 7230/05-U-02

DATA FROM ROCK EVAL PYROLYSIS

: HYDR. OXYGEN PETROLEUM PROD. TEMP.
IKU DEPTH : S1 S2 S3 TOC INDEX INDEX POTENTIAL INDEX MAX
No. : Sl

m : ( mg/g ROCK )y () ( mg/g TOC ) S1+82 S1+82 (C)

86 04.87 : *kkk Kkkkk  kkkk (0,64 Khhkkkk  kkkk kkkkik  kkkkkk  kkk

97.22 ; 0.08 0.30 0.00 0.41 73 0 0.38 0.21 429

o o (w)
o2
o

89 97.93 Kkkk  kkkk  kkkk (0,20 kkkkk  kkkk  kkkkkk  kkkkkk ki

ee oo se eo

90 98.09 : 0.12 1.90 0.10 1.19 160 8 2.02 0.06 429

100.91 kkkk  kkkk  Kkkkk (0,23  kkkkk  kkkk  kkkkkk  kkkkkk  kkk

o [w) O
O
N

94 102.41 : 0.09 0.83 0.05 0.66 126 8 0.92 0.10 430

lw
O
[

103.93 *hkkk  kkkk  kkkk  0.60 hkkkk  kkkk  kkkkkk  kkkkkk  kkk

O
O
~

104.37 ¢ 0.08 1.04 0.00 0.82 127 0 1.12 0.07 430
0.06 0.10 0.00 0.35 29 0 0.16 0.38 423

100 106.98 Frkk  kkkk  kkkk Q.70 kkkkk  kkkk  kkkkkk  kkkkkk ki

90 ee e0 ¢e o0c 0o eo eo oo

[w) O

102 108.77

o0

dkdkk  kkkk  kkkk (.20 Khkkkk  Khkkk *kkkkk  kkkkkk  khk

lw

104  110.03 1 *kkk  khkkk kkkkx (.10 hkdkkk  kkkk  kkkkkk  kkkdkkk  kkk

O

106  110.85

0.08 0.11 0.00 0.31 35 0 0.19 0.42 (365)
107 112.35 : 0.15 1.04 0.02 1.02 102 2 1.19 0.13 426
108 113.08 *hkkk  kkkk  kkkk (.42  hkkkk  kkkdk  kkkkkk  kkkkkk  kkk

110 114.68 : 0.15 1.87 0.05 1.44 130 3 2.02 0.07 426

e2 ®0 co oc ee e oo oe

112 116.11 hhdkk  kkkk  kkkk 1,17 kkkkk  dkkk  kkkkkk  kkkkkk  dkk

114 117.90 : 0.09 0.40 0.00 0.64 63 0 0.49 0.18 425

o (w) ] o o o

115b 118.63 3  *kkk kkkk Kkkk 250  kkkkk Khkkk  dkkkkk  kkkkkk  kkk
dark laminae

D 115a 118.63
light laminae

0.08 0.38 0.00 0.49 78 0 0.46 0.17 424

e ee oo ose e

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
ID 98 105.50
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

o e b b b b e b P e b e e e b b e e e e e e e e b e b b e b b

e
.

Bracketed Tmax values are artifacts (low S2).

DATE : 3 - 2 - 88.
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_Table A.II.8.2 (continued)

Core 7230/05-U-02

DATA FROM ROCK EVAL PYROLYSTIS
i _____ : HYDR. OXYGEN PETROLEUM PROD. TEMP.I
I IKU DEPTH S1 S2 S3 TOC INDEX INDEX POTENTIAL INDEX MAX I
I No. s1 I
I 2 I
I m : ( mg/g ROCK )y (%) ( mg/g TOC ) S1+S2 S1+82 (C) I
I==——-’—..._ ] === —--"I
I : I
I D 4033 118.71 : 2.58 34.03 3.54 21.40 159 17 36.61 0.07 429 I
I isol. plant frgmts. : I
I : I
ID 116 119.18 :  *kkk  kkkk  kkkk  1.16 hkkkk  kkkk  Kkkkkk  kkkkkk  kkk T
I : I
ID 118 120.80 : 0.06 0.04 0.00 0.22 18 0 0.10 0.60 407 I
I : I
ID 120 122.23 5 Kkkkk  kkkk  kkkk (0,08 Kkkkk  kkkk  kkkkkk  kkkkkk  kkk T
I H I
I D 4034 123.92 ¢ 0.45 17.84 1.01 4.33 412 233 18.29 0.02 4321
I dark sltst. s I
I H I
I D 4034 123.92 ¢  kkkk Khkkk kkkk (.85 hkkkk Akkk  kdkkkkk  kkkkkk  kkx T
I light sltst. : I
I : , I
ID 122 124.04 : 0.12 2.02 0.00 0.86 235 0 2.14 0.06 4331
I s I
ID 123 124.94 ¢ 0.05 0.15 0.00 0.44 34 0 0.20 0.25 426 1
I : I
ID 124 125.28 3  *kkk  kkkk  Kkkk (.10 KREkKkK  kkkk  kkkkkk  kkkkkk  kkk T
I I
DATE : 3 - 2 - 88.
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Table A.I11.8.3

Core number:

VITRINITE REFLECTANCE DATA

7230/05-0-02
Reference number:21.3427.23
(1/1)

I IKU NO I LOCATION I DEPTH I VITRINITE I REL I STANDARD I FLUORE- 1
I I I (M) I REFLECTANCE I RAT I DEVIATION I SCENCE I
I I I I I I I I
ID-2003 I --——-—- I 86.21 I 0.26 (21) I F? I 0.04 I 1-4 I
I I I I I I I I
I D-2004 I —--—-—- I 90.33 I 0.26 (23) I F? I 0.04 I 1?7 I
I I I I I I I I
ID-2002 I —--——- I 95.74 I 0.26 (20) I F? I 0.03 I 2-3 1I
I I I I I I I I
ID-2001 I ——-m—- I 110.29 I 0.32 (12) I F I 0.08 I 2-3 I
I I I I I I I I
I D-2001A I ----— I110.29 I 0.25(19) I F? I 0.03 I 2-3 1I
I I I I I I I I
I D-2000 I -——--—- I 118.30 I 0.26 (20) I F? I 0.04 I 37 I
I I I I I I I I

!
|
1
!

REL RAT (Reliability Rating): G

= Good; F = Fair; P = Poor
S = Stained; R = Reworked.

F?: Measurements not taken on vitrinite sensu strictu, but

rather on the brown coal equivalents, textinite and

ulminite.
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Visual Kerogen Analysis

Tableno.: A.1I1.8.4
Well no.: 7930,05-u-02

Depth - . Particie Preservation Thermal maturation Remarks
Sample m) Composition of residue size palynomorphs index
D 0131 29.29 Am: 80-85% F-M-L Fair-Poor 3.0-3.5 Organic residue dominated
Al: + ' by finely dispersed amor-
Lm: 5% phous matter and larger
V: 5-10% amorphous aggregates,
C: 5% frequently specked with
small brown/black !
woody/coaly fragments,
pyrite andes occasionally |
bacterial/fungal remains. ~
Tasmanitids present. v
D 0009 35.27 Am: 75-80% F-M-L Fair-Poor 3.0-3.5 Similar to sample D 0131 !
Lm: 5% (29.29 m) but with a some-
Ws  10-15% what increased fraction of
C: 5% dark woody phytoclasts.
D 0017 38.70 Am: 75-80% F-M-L Fair-Poor 3.0-3.5 Comparable with sample
Lm: 5% D 0009 (35.27 m).
W: 10-15%
C: 5%
Abbhreviations
Am Amorphous Al Algal material W  Woody material F Fme.
Lm Liptinitic material C Coaly fragments M  Medium
L Large

R/AM4/anl/5
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Visual Kerogen Analysis

Tableno.: A.II.8.4
Well no.: 7930,05-u-02

Sample Depth Composition of residue Pat'tlcle Preservation Thetma‘l maturation Remarks
{m) size palynomorphs index
D 0022 42.71 Am: 75-807% F-M-L Poor ?73.0-3.5 Organic residue dominated
Lm: <5% by amorphous matter, occur-
W: 10-15% ring finely dispersed or
C: 5% in form of larger aggre-
gates/clasts of variable
size and thickness. The’
aggregates are frequently
specked with small woody/
coaly fragments, pyrite and
sometimes bacterial/fungal !
remains. ' >
B~
D 0029 47.67 Am: 75-807% F-M-L Fair 3.0-3.5 Comparable with sample D 0022 |
Lm: 5% (42.71 m).
W: 10-15%
} C: 5%
D 0032 49.18 Am: 75-80% F-M-L Fair-Good 3.0-3.5 Comparable with samples
Lm: 5% above.
V: 10-15%
C: 5%
51.50 Am: <5% F-M-L Poor N.D.P. Organic residue totally
Lm: <5% dominated by opaque coaly
W: <5% fragments, together with
C: >90% undissolved heavy minerals.
Abhreviations
Am Amorphous Al  Algal material W  Woody material F Fine
Lm Liptinitic material c Coaly fragments M Medium
L Large

R/AM4/anl/6
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Visual Kerogen Analysis

Table no.: A.II.8.4
Well no.: 7230/05-U-02

Sample Depth Composition of residue Parfwle Preservation Therma»l maturation Remarks
(m) size palynomorphs index
- 56.75 Am: 85-90% F-M-L Fair 3.0-3.5 Total organic residue domi-

Lm: 5% nated by finely dispersed

W+C: 5-10% amorphous matter. Sieved
residue is highly enriched in
dark woody/coaly phytoclasts
and liptinitic material-’
(mainly palynomorphs).

- 66.50 Am: 80-85% F-M-L Fair ?3.0-3.57 Comparable with sample 56.75m.

Lm: 5% Evidence of oxidation of

W+C: 10-15% the organic matter.

D 0064 75.06 Am: 80-85% F-M-L Fair 3.0-3.5 Organic residue dominated

Lm: 5-10% by finely dispersed amor-

W: 5% phous matter. Sieved res-

C: <5% idue rich in degraded
liptinitic (mainly terre-
strial) material.

D 0205 81.82 Am: 80-85% F-M-L Fair 3.0-3.5? Total organic residue domi-

Lm: 5% nated by finely dispersed

W+C: 10-15% amorphous matter. Sieved
residue is highly enriched in
black/opaque woody/coaly
fragments together with
liptinitic material.

Abbreviations
Am Amorphous Al Algal material ' W Woody material F  Fine
Lm Liptinitic material c Coaly fragments M Medium
L Large

R/AM4/anl/7

- GGY -
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Visual Kerogen Analysi

Tableno.: A.I11.8.4
Well no.: 7230/05-U-02

R/AM4/anl/8

Depth . . Particle Preservation Thetma.l maturation Remarks
Sample (m) Composition of residue size palynomorphs index
D 0091 99.66 Am: 10-15% F-M-L Good-Fair - Organic residue dominated
Al: 5% by woody phytoclasts and
Lm: 5-10% liptinitic material (well
W: 65-70% preserved palynomorphs and
C: 5% cuticle sheets. Fresh-water
algae present (i.e. Botry-
occoccus).
D 0109 113.43 Am: 15% F-M-L Fair 3.0-3.5 Organic residue is dominated
Lm: 10% by woody phytoclasts and
W: 65-70% liptinitic material. !
C: 5-10% &
a
D 0117 119.65 Am: 55-60% F-M-L Fair-Good 3.0-3.5? Sieved™' residue is dominated !
Lm: 10-15% by finely dispersed amorphous
W: 20% matter, but contains also
C: 5% significant proportions of
woody phytoclasts (small-medium
sized) and liptinitic material.
D 0121 122.79 Am: 60-65% F-M-L Fair 3.5-4.07 Comparable with sample D 0117
Lm: 5-10% (119.65 m), but with a de-
W: 20% creased fraction of lipti-
C: 5% nitic material.
*) Only sieved residue
available
. Abbreviations
Am Amorphous Al Algal material W Woody material F Fine
Lm Liptinitic material C Coaly fragments M Tedlum
L arge
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AMOUNT OF ASPHALTENES AND POLARS IN SEDIMENT
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Table A.II.8.5

Core 7230/05-U-02

I : Asphaltenes : Polars
I IKU-No DEPTH : H

I (m) (mg) : (mg)
I=z==== === =
I : s

I D 131 29.29 62.1 : 8.4
I : :

I D 12 33.59 68.8 H 8.4
I : :

I D 9 35.27 109.1 H 14.6
I H :

I D 17 38.70 : 96.7 : 12.2
I s H

I D 23 43.90 49.8 H 4.7
I 2 H

I D 33 50.23 86.6 s 28.2
I : s

I D 44 59.75 3.2 e 3.7
I : :

I D 48 62.85 2.7 s 1.3
I 3 H

I D 4029 76.37 1.9 e 2.4
I : B

I D 90 98.09 19.5 5 2.6
I : H

I D 110 114.68 : 22.1 H 2.6
I H H

I D 116 119.18 12.4 s 3.0
I H H

I D 4034 123.92 9.2 3 4.8
I H

ey ey e e ey el il il e R R R N N N N N N e B B B B
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Project no.: 21.3427.23
Well ident.: 7230/05-U-02

DATE : 22 - 2 - 88.

WEIGHT OF EOM AND CHROMATOGRAPHIC FRACTIONS

- 438 -

Table A.II.8.6

L T T B o T O o B o T T T o B T T B I e B I B o B e B I e B B I o B B I B e e B I

: Rock

IKU-No DEPTH : Extr. EOM Sat. Aro. HC Non HC TOC

m : (g (@) (mg) (mg) (mg) (mg)  (¥)
D 131 29.29 : 15.4 77.7 4.1 5.6 9.7 68.0 10.39
D 12 33.59 : 4.7 85.6 1.2 5.0 6.2 79.4 22.88
D 9 35.27 : 12.5 157.3 1.3 13.0 14.3 143.0 16.41
D 17 38.70 ; 12.5 128.0 1.2 12.5 13.7 114.3 13.42
D 23 43.90 Z 14.6 67.9 6.4 7.2 13.6 54.3 8.82
D 33 50.23 : 11.7 133.0 17.6 12.7 30.3 102.7 17.14
D 44 59.75 : l6.1 1.0 0.1 0.6 0.7 0.3 0.62
D 48 62.85 : 20.0 3.7 0.1 0.6 0.7 3.0 0.67
D 4029 76.37 i 119.2 11.1 0.7 i.9 2.6 8.5 n.d.
D 90 98.09 i 11.2 25.4 0.2 1.7 1.9 | 23.5 1.19
D 110 114.68 : 9.7 28.8 0.4 1.3 1.7 27.1 1.44
D 116 119.18 : 18.0 18.2 0.5 1.0 1.5 16.7 1.14
D 4034 125.92 : 14.2 16.9 1.4 3.2 4.6 12.3 2.93

el el R e R R R R N R R R e R R N R R N N N R N R N N R |
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Project no.: 21.3427.23
Well ident.: 7230/05-U-02
DATE : 22 - 2 - 88.

Table A.II.8.7

- 459 -

CONCENTRATION OF EOM AND CHROMATOGRAPHIC FRACTIONS
(Weight ppm of rock)
T : o 1
I IKU-No DEPTH : EOM Sat. Aro. HC Non HC I
I (m) : I
I=====— === _I
I : I
I D 131 29.29 : 5029 265 362 628 4401 1
I H I
I D 12 33.59 : 18252 256 1066 1322 16930 I
I : I
I D 9 35.27 ¢ 12554 104 1038 1141 11413 I
I : I
I D 17 38.70 : 10224 96 998 1094 9129 I
I : I
I D 23 43.90 4644 438 492 930 3714 1
I : I
I D 33 50.23 : 11368 1504 1085 2590 , 8778 1
I s I
I D 44 59.75 62 6 37 44 19 1
I e I
I D 48 62.85 185 5 30 35 150 I
I : I
I D 4029 76.37 93 6 16 22 71 1
I H I
I D 90 98.09 : 2264 18 152 169 2094 I
I : I
I D 110 114.68 2972 41 134 175 2797 I
I : I
I D 116 119.18 1014 28 56 84 930 I
I . : I
I D 4034 123.92 1189 99 225 324 866 I
I I
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Project no.: 21.3427.23
Well ident.: 7230/05-U-02
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DATE : 22 - 2 - 88.
Table A.II.8.8
CONCENTRATION OF EOM AND CHROMATOGRAPHIC FRACTIONS
(mg/g TOC)
o T B
I  IKU-No DEPTH : EOM Sat. Aro. HC Non HC
I (m) :
Iz=z============ ——= ===
I :
I D 131 29.29 :  48.4 2.6 3.5 6.0 42.4
§. D 12 33.59 : 79.8 1.1 4.7 5.8 74.0
% D 9 35.27 z 76.5 0.6 6.3 7.0 69.5
% D 17 38.70 : 76.2 0.7 7.4 8.2 68.0
i D 23 43.90 : 52.7 5.0 5.6 10.5 42.1
% D 33 50.23 i 66.3 8.8 6.3 15.1 , 51.2
% D 44 59.75 ; 10.0 1.0 6.0 7.0 3.0
% D 48 62.85 : 27.6 0.7 4.5 5.2 22.4
% D 4029 76.37 : n.d. n.d. n.d. n.d. n.d.
% D 90 98.09 : 190.2 1.5 12.7 14.2 176.0
% D 110 114.68 : 206.4 2.9 9.3 12.2 194.2
% D 116 119.18 : 88.9 . 2.4 4.9 7.3 81.6
% D 4034 ‘123.92 : 40.6 3.4 7.7 11.0 29.5

[y e el el a el el i el R R N N N W B N W B B B B B
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Project no.: 21.3427.23
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Well ident.: 7230/05-U-02
DATE ¢ 22 - 2 - 88.
Table A.II.8.9
COMPOSITION OF MATERIAL EXTRACTED FROM THE ROCK

i ___________ Sat Aro HC SAT Non HC HC I
I IKU-No DEPTH : _ ——— e —_— I
I : EOM EOM EOM Aro EOM Non HC I
I (m) s % Y4 4 x 100 4 x 100 I
I=========== === === B P P b e Lt I
I : I
I D 131 29.29 5.3 7.2 12.5 73.2 87.5 14.3 1
I I
I D 12 33.59 : 1.4 5.8 7.2 24.0 92.8 7.8 1
I : I
I D 9 35.27 0.8 8.3 9.1 10.0 90.9 10.0 I
I : : I
I D 17 38.70 : 0.9 9.8 10.7 9.6 89.3 12.0 I
I : I
I D 23 43.90 9.4 10.6 20.0 88.9 80.0 25.0 I
I : I
I D 33 50.23 : 13.2 9.5 22.8 138.6 77.2 29.5 1
I : . I
I D 44 59.75 10.0 60.0 70.0 16.7 30.0 233.3*%I
I : I
I D 48 62.85 2.7 16.2 18.9 16.7 81.1 23.3 1
I I
I D 4029 76.37 6.3 17.1 23.4 36.8 76.6 30.6 1
I I
I D 90 98.09 : 0.8 6.7 7.5 11.8 92.5 8.11
I : I
I D 110 114.68 : 1.4 4.5 5.9 30.8 94.1 6.3 1
I : I
I D 116 119.18 2.7 5.5 8.2 50.0 91.8 9.0 I
I H I
I D 4034 123.92 8.3 18.9 27.2 43.8 72.8 37.4 1
I I

= unreliable (low fraction weights)

!
[
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TABLE A.II.8.10

CORE 7230/05-U-02

TABULATION OF DATA FROM THE GASCHROMATOGRAMS

I DEPTH : PRISTANE PRISTANE PHYTANE A n-C17 I
I IKU No $ e A= e B = CPI CPI 1
I (m) : PHYTANE n-Cl1l7 n-C18 B n-C27 1 2 I
T T :
ID 131 29.29 : 0.7 2.9 5.2 0.6 0.6 1.9 2.2 I
% D 12 33.59 : 0.7 3.6 5.8 0.6 0.7 1.7 1.8 %
% D 9 35.27 : 0.8 3.2 5.2 0.6 1.3 1.4 1.2 %
% D 17 38.70 : 0.9 2.7 3.7 0.7 0.7 1.6 1.7 §
% D 23 43.90 : 1.0 2.6 3.0 0.9 0.5 1.7 1.8 i
% D 33 50.23 : 0.6 4.4 9.9 0.4 0.5 1.7 1.7 %
% D 44 59.75 : 1.3 0.6 0.4 1.4 0.3 1.5 1.5 i
i D 48 62.85 : 4.0 0.6 0.2 4.1 0.5 1.5 1.4 i
% D 4029 76.37 : 2.3 0.8 0.5 1.6 0.8 1.2 1.1 %
% D 90 98.09 : 1.5 0.7 0.6 1.2 0.6 1.1 1.1 i
i D 110 114.68 : 1.3 0.6 0.5 1.2 0.5 1.3 1.1 %
% D 116 119.18 : 2.7 1.3 0.2 7.3 0.3 1.1 1.0 i
% D 4034 123.92 : 3.5 2.4 0.5 4.4 0.1 1.9 1.9 i
DATE : 2 - 3 - 88.
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Table A.II.8.11a:

Molecular ratios from sterane and terpane mass chromatograms.

Maturity ratios.

Core 7230/05-U-02

IKU no. Depth af/af+Bal)  %2282) %8g3! %205%)
(m)
D-0012 33.59 0.76 34.5 69.7 15.1
D-0009 35.27 0.66 22.4 70.6 10.3
D-0017 38.70 0.66 18.9 63.9 3.2
D-0023 43.90 0.70 19.0 66.0 3.2
D-0033 50.23 0.66 14.5 66.2 4.3
D-4029 76.37 0.88 44.5 69.5 19.5
D-4034 123.92 0.75 14.3 64.0 6.8

1) E/(E+F) in m/z 191.
2) Average X% distribution between first and second eluting isomers of
extended hopanes.

3V 2(r+s)/(q+t+2(r+s)) in m/z 217.

4) q/(q+t) in m/z 217.

R/AM7/anl/1
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Table A.II.8.11b:
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Molecular ratios from terpane and sterane mass chromatograms.

Maturity and source characteristic ratios.

Core 7230/05-U-02

IKU no. Depth (m) Q/EY)

D-0012 33.59°
D-0009 35.27
D-0017 38.70
D-0023 43.90
D-0033 50.23
D=4029 76.37
D-4034 123.92

1)
2)
3)
4)

5)

Relative abundance of tricyclic terpanes (Q/E in m/z 191).

B/A in m/z 191.
Relative abundance
Relative abundance

Relative abundance

R/AM7/anl/2

0.07

0.05

0.03

0.02

0.02

0.34

0.01

Tm/Ts?’

7.44

15.00

6.00

7.57

4.90

1.64

2.25

X/E3) z/E%)

0.07

0.03

0.06

0.27

0.95

of unknown (X/E in m/z 191).
of bisnorhopane (Z/E in m/z 191).

of C,, rearranged steranes (a/(a+j) in m/z 217).

a/a+j?3’

0.56
0.60
0.26
0.19
0.19
0.52

0.22
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Table A.IT.8.12:

Core 7230/05-U-02

- 465 -

Carbon isotope ratios for extract fractions.

IKU no. Depth d13C (0/00 PDB)

(m) SAT ARO POL ASPH EOM
50131 ) 29?59 —29.;7 -29.57 -29.32 -28.41 -28.67
D0023 43.90 -30.80 -29.28 -28.89 -28.4 -28.95
D0033 50.23 -29.85 -28.63 -29.42 -27.65 -27.7
D4029 76.37 -31.67 -27.11 -28.48 -28.73 n.d.
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Figure A.II.8.1:

Pyrolysis-gas chromatograms (S2 peak)
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Figure A.J1.8.2:

Saturated hydrocarbon gas chromatograms

n-C . etc. - n-alkanes
Pr - pristane
Ph - phytane

I

other acyclic isoprenoids
contamination
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) - Figure A.II.8.3:

Aromatic hydrocarbon gas chromatograms

N - Naphthalene

MN - Methylnaphthalenes
DMN -~ Dimethylnaphthalenes
TMN - C,-naphthalenes

P - Phenanthrene

PN - Methylphenanthrenes

DMP - Dimethylphenanthrenes
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1 Aromatic Hydrocarbons

1 Core 7230/05-U-02

1 Sample D-48

- v 62.85m

4 1
&

h Nl
w

] |

1 MP

_ —

) DMP

] 1

T ¥ T ] T T ¥ I T ¥ T T I T T T T ' T T T k) l L] L] T T I T T T T ' T T T T
10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00

RETENTION TIME (MINUTES?



INTENSITY (mUd

i3.

18.

12,

16.

15.

14.

- 13,

. V-

11.

. 10.

=]
i=]

o
o

00

00

0o

60

00

00

0o

00

.00

Analysis 427D4029A 2,1,1 7230/05-U-02
] Aromatic Hydrocarbons
] Core 7230/05-U-02
- Sample D-4029
] 76.37m
1 .4
] DMP
1 MP
]

30.00 40.00 50.00

RETENTION TIME C(MINUTES)

= 96% -



INTENSITY (mUd

45,

40.

35.

30.

25.

20.

15.

10.

00

0o

00

00

0o

0o

00

Analysis 427D003S0A 2,1,1 7230/05-U-02

| Aromatic Hydrocarbons
] Core 7230/05-U-02
] Sample D-90
] 98.09m
;

-] !
] &
- e

~

] '

— DMP
4 M
: MP
i . Iy

v T T | T T ) T I T L] T T T ¥ ¥ ] ] ¥ T ¥ ¥ I T T T L] I T T T ] I T I . |
10.00 20.00 30.00 40.00 50.00 60.00 70.00 a0 .on

RETENTION TIME C(MINUTES)



INTENSITY (mUD

40.

35.

30.

25.

20.

15.

10.

0o

00

00

00

00

00

- 86 -

Analysis 427D0110A 2,1,1 7230/05-U-02
A Aromatic Hydrocarbons
Core 7230/05-U-02
i Sample D-110
] 114.68m
] MP PpM
e e I

30.00 40.00 50.00

RETENTION TIME (MINUTES)



INTENSITY (mU>

140.

120.

100.

80.

60.

40.

20.

00

00

00

00

0o

00

00

Analysis 427D0116A 2,1,1 7230/05-U-02

1 Aromatic Hydrocarbons

] Core 7230/05-U-02

. Sample D-116

— 119.18m

T

i P ﬁ; pm j |

R | &

T ] T l T ¥ L] I ¥ T T T | ¥ T T ¥ l T T L] T I l ¥ T T T T T T

10.00 20.00 30.00 40.00 50.00 60.00 20.00

RETENTION TIME (MINUTES)

- 66% ~



INTENSITY (mU>

140.

120.

100.

80.

&0.

40.

.20,

0o

00

00

00

0o

60

Analysis 427D4034A 2,1,1 7230/05-U-02

Aromatic Hydrocarbons

Core 7230/05-U-02

Sample D-4034

123.92m
!
(%4
S
o
|

P
MP
— Dmpu
[
TMN
eyl
1
i |
i
l T T T I T T T I ¥ T ¥ T I T T T T I T T T T I T ¥ ] T I T T T T
10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00

RETENTION TIME (MINUTES>
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Figure A.II.8.4:

Mass fragmentograms of m/z 191, 205, 163, 177 (terpanes).

T O M M O >X O N m>» - »n u .0 v

T xR o

tricyclic terpane

tricyclic terpane

tricyclic terpane (17R,17S)
tetracyclic terpane
tricyclic terpane (17R,17S)
TS, 18a(H)-trisnornechopane
Tm, 17a(H)-trisnorhopane
bisnorhopane
172(H)-norhopane

unknown triterpane

178(H) -normoretane
17a(H)-hopane

178(H) -moretane
17a(H)-homohopane (225)
17a(H)-homohopane (22R)

+ unknown triterpane (gammacerane?)

178(H)-homomoretane

17e(H)-bishomohopane (225,22R)
17a(H)-trishomohopane (22S,22R)
17a(H)-tetrakishomohopane (22S,22R)
17a(H)-pentakishomohopane (225,22R)

(]
x

23
24
25
24
26
27

42
a4
46
42
48
46

o
o

OO0 OO
I I I X

(]

O OO OO OO0

(1V,R=C,H,)

4"g
(IV,R=C_H,.)

5"11
(IV,R=CcH 5)
(v)

(1V,R=C
(111)
(1,R=H)

H

7 15)

(I,R= C 5)
(I1,R= C2H5)
(I, R—C H )
(II,R= C3H7)
(I,R= C H )
(I1,R=C H )

(I1,R=C aH )
(I,R= C5H11)
(I,R= C H
(I,R= C H

(I,R= C

13)
15)
g17)
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DI2SAT  16-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample | Injection I  Group I Mass 191.1808
Text:21.3427.23
188. E Norm: 3789
m/z 191
¢ D-12
7230/05-U-02
08 33.59m
B
68
48
28 |
p ALl 5.
s
a R It buh
4 —_— : , , —_— = ,
6:98  38:48  34:30 3320 4210 46:88  49:50  S3:48  57:39
D12SAT  16-FEB-B8  Sir:Voltage 7878  Sys: TRISTER
Sample ! Injection !  Group ! Mass 285.1088
Text:21,3427.23
198, Nora: 664
m/z 205
8a .
b8
48
28
¢
W,
8

26:50  39:48

M:38 38:20 4218 4699 4958 5343 573
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D3SAT |-MAR-88 Sir:Voltage ?B?EH Sys: TRISTER
Sample 1 Injection I  Group 1 Hass 191.1068
Text:21,3427.23
188. C Nora: 4455
E m/z 191
D-0009
7230/05-U-02
98 35.27m
B H
68
F
D
48 |
l
Iy
28 .
A m 7 L
p a R S LW h K
26:58  39:48  34:38 3820 42:18  46:88  49:58  53:48  57:-38
D3SAT 1-HAR-88 Str:Voltage 7878H  Sys: TRISTER
Sample 1 Injection 1  Group | Mass 285.1888
Text:21.3427.23
188, Nora: 644
m/z 205
88 .
68 |
48
29 . |
% g\hk !
3 M

2558 39:48 3438 3808

$2:10 4689

49:58 534 57039



Y. ..

BI75AT  17-FEB-88  Sir:Voltage 7878  Sys: TRISTER
sample 1 Injection 1  Group | Mass 131.1480
Text:21.3427.23

i
j

198_ C Hora: 18139

m/z 191

D-17

7230/05-U-02
88 | 38.70m

E
6. H
D
48 | B 3
H
2] e
A

; Pa &r,S Hvluw Ukw

26:58 3048 3433 3828 4218 46:88 4958 5343 5730
DISAT  17-FEB-B8  Sir:Voltage 7878H  Sys: TRISTER

Sample | Injection !  Group ! Hass 205.1808
Text:21.3427.23

180. Nora: 1778
m/z 205

88 |

69

cé |

el

26:58  38:48  34:33  38:20 4218 4688 4350 5348 57:39
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023SAT  17-FEB-B8 Sir:Voltage 7878H  Sys: TRISTER
Sample | Injection |  Group 1 Mass 131.1880
Text:21.3427.23

188_ E Nora: 1141

m/z 191

D-23

c 7230/05-U-02
8a 43.90m
H
68 B
F
D
48
|
28 | & J
A
K

] Pa R M N WY LA

26:50  39:48 34:33  38:28 4210 4688 49:59 5343  57-30
023AT  17-FEB-88  Sir:Voltage 7878H  Sys TRISTER
Sample 1  Injection 1  Group 1 Mass 265.1668
Text:21,3427.23

188, Nora: 244
m/z 205
68 |

68 |

48

28 |

| w .AA.JMM LI

2550 39:48 3430 3308 4210 4608 4958 5348 5733




[0, 6.

0335AT  17-FEB-B8  Sir:Voltage 78781  Sys: TRISTER
Sample | Injection |  OGroup ! flass 131.1008
Text:21.3427.23

}
)

188 E Hora: 378
m/z 191
D-33
7230/05-U-02
g8 | 50.23m
H
c
68 B il ¢
48 |
! |
L AN
" WA ﬁ
) MR W SOV S

26:50 3848 34:38  38:28  42:19  46:0@  49:56 5345 57:30
D33AT  17-FEB-88  Sir:Voltage 78704  Sys: TRISTER

Sample 1 Injection 1  Group 1 Mass 265.1888
Text:21.3427.23

188, Norm: 99
m/z 205
88 |

b8 |

48

MWM I Wl

26:50  38:48  34:38  38:28 4218 4688 49:58 5348 57:38

28

A it




MO e

188

89 |

68 |

48

28 .

D48235AT  16-FEB-B8 Sir:Voltage 7878H Sys: TRISTER
Sample I Injection I _Group ! Mass 131.1800
Text:21.3427.23

E Nora: 2348
: m/z 191
D-4029
7230/05-U-02
c 76.37Tm

88 |

bd

48

26:50 3048 34:33  38:28  42:18  46:08  49:58  53:48  57:38
D4829SRT  16-FEB-88  Sir:Voltage 7878H  Sys: TRISTER

Sample 1 Injection 1  Group 1 Mass 285.1088
Text:21,3427.23

Norm: 328
m/z 205

26:58  38:48  34:38  39:28  42:18 4688 43:58 5346 57:38



Y.....

048345AT! 16-FEB-88  Sir:Yoltage 7878H  Sys: TRISTER
Sample I Injection 1  Group ! Mass 191.1808
Text:21.3427.23

198, E Nora: 23388
z m/z 191
D-4034
7230/05-U-02
. 80 123.92m
H
68
c
4] ll o
F
28 |
8. Lia =l : . Mo AN P .
c6:58  30:48  34:38  39:28  42:18  46:88  43:98 53:48  57:39
D4834SRT! 16-FEB-88 Sir:Voltage 7878H Sys: TRISTER
Sample 1 Injection 1  Group ! Mass 285.1068
Text:21.3427.23
168 Nara: 5848
m/z 205
89 |
69 |
4
28 | ‘
a M k\»\m

26:50  38:48  34:3  38:28  42:18 4689 4358 5348 57:3@
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DI2SAT  16-FEB-BB  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection !  Group 1 Mass 163.1888
Text:21,3427.23
198, Nora: 2252
m/z 163
D-12
7230/05-U-02
88 J 33.59m
68
48
2. m
8 T T v Y T T v ™ v T T =
6:58  38:48  34:39 3820 42:18  46:88 4958 5348 57:36
DI2SAT  16-FEB-B8  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection 1 Group I Mass 177.1808
Text:21,3427.23 ‘
188. Nora: 1319
m/z 177
88
b4 |
48
28 |
Mw b M
8 e A oy,
26:50  30:48 3430 3828 4208 4600 4358 5340 573
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D3SAT 1-1IRR-88 Str:Voltage 7878H  Sys: TRISTER
Sample 1 Injection I  Group | Mass 163.1368
Text:21.3427.23
198 Norm: 3581
m/z 163
D-0009
7230/05-U-02
8. 35.27m
6@
49 |
2 ] L’W W
8 , : : : — , ———
c6:58  38:48  34:39  38:20  d2:18  46:88  49:58  53:48  57:38
DISAT 1-MAR-88 Str:Voltage 7878H  Sys: TRISTER
Sample 1 Injection 1  Group 1 Mass 177.1008
Text:21.3427.23
188. Norn: 2ede
m/z 177
38
68 |
48 |
28 | fLA
2b:58  38:48  34:30 3828 d2:19  46-8@  49:58 53:48  57:38
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DI7SAT  17-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample | Injection 1  Group | Mass 163.1288
Text:21.3427.23
188, Nora: 3161
m/z 163
D-17
7230/05-U-02
8 | 38.70m
68 .
48
28 |
MM |
e : : ——r : — ey
26:38 3848 34:38  38:28  42:18  46:88  49:58 5349 57:38
D17SAT  17-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection 1  Group I Mass 177.1868
Text:21,3427.23
180. Nora: 6468
m/z 177 :
88
68 |
48
28
e ,,M,mMMMUU{i%
s : e

26:58  39:48  34:38 3828

32:10 4608 4959 5343 57:38



- 512 -

D23SAT  17-FEB-88

| Str:Voltage 7@78H

Sys: TRISTER

Sample 1 Injection 1  Group 1 Mass 163.1808
Text:21.3427.23
188, Nora: 341
m/z 163
D-23
7230/05-U-02
89 | 43.90m
68 .
B '3 T T T T T d T T i
c6:58  38:48  34:38  36:28  d2:18  46:88  49:580 5348 57:38
0235AT 17-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample I Injection I  Group I Mass 177.1868
Text:21.3427.23
168, Nora: 578
m/z 177
88 |
68
48 |
28 |
iy
¢6:58  30:48  34:30 3820 421 4588 43:56 5349 97:39



T s

D335AT  17-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection 1 OGroup 1 flass 163.1888
Text:21.3427.23

188_ Nora: 34
m/z 163
D-33
7230/05-U-02

6. 50.23m

68 . ’

48 |

ud

650 3840 3430 3808 4218 4600 4350 5349 5738
D33AT  17-FEB-B8  Sir:Voltage 78784  Sys: TRISTER

‘Sample 1 Injection 1  Group ! Mass 177.1840
Text:21.3427.23

188. Nora: 275
m/z 177

88 |

6@

4 -

1

a

26:58 3048 34:38 3820 42:18 4688 4958 5343 57.30



T e

04820SAT  16-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection I  Group 1 Mass 163.1888
Text:21.3427.23

188, Hora: 743
m/z 163
D-4029
7230/05-U-02

76.37m

28
e , . : - — , , .
26:58  39:48  34:33 3828 42:1@ 46:88  43:58  53:48  57:39

D4823SAT  16-FEB-B8  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection !  Group 1 Mass 177.1088
Text:21.3427.23

188, Nora: 718

m/z 177

88

68 |

48 |

B

26:58  38:48  34:38  38:28  42:18  46:08 4958 5348 5730



LiY..... s

D48345AT1 16-FEB-BB  Sir:Voltage 78784  Sys: TRISTER
Sample 1 Injection |  Group 1 Mass 163.1808
Text:21.3427.23

1. Nora: 11571
m/z 163
D-4034
7230/05-U-02

a8 | 123.92m

b8

48 |

28 | \ﬁd

; U\J‘

2550 3048 34:30  38:2  42:18 4688 4958 5348 57:39
D4834SRT1 16-FEB-88  Sir:Voltage 7878H  Sys: TRISTER

Sample | Injection 1  Group | HMass 177.1088
Text:21.3427.23

188. Nora: 8304
m/z 177

88
58
48
28 ‘

’ I

o,

] MMMNN v EL[J A

4 =

26:50  38:48 3433 3828 4218 4608 4958 5348 5730
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Figure A.II.8.5:

Mass fragmentograms of m/z 217, 218, 231, 259 (steranes)

5a(H)-sterane
5a(H)-sterane .
138(H),17a(H)-diasterane (20S)
138(H),17a(H)-diasterane {20R)
13a(H),178(H)-diasterane {20S)
13a(H),178(H)-diasterane (20R)
138(H).,17a(H)-diasterane (20S)
138(H),17a(H)-diasterane (20R)
13a(H),178(H)-diasterane (20S)
+ 14a(H),17a(H)-sterane (20S)
h  138(H),17a(H)-diasterane (20S)
+ 148(H),178(H)-sterane (20R)
i 148(H),178(H)-sterane (20S)
+ 13a(H),178(H)-diasterane (20R)
14a(H),17a(H)-sterane (20R)
138(H),17a(H)-diasterane {20R)
13a(H),178(H)-diasterane (20S)
14a(H),17a(H)-sterane (203)
13a(H),178(H)-diasterane {20R)
+ 148(H),178(H)-sterane (20R)
148(H),178(H)-sterane (20S)
14a(H),17a(H)~sterane (20R)
14a(H),17a(H)=sterane (20S)
148(H),178(H)-sterane (20R)
+ unknown sterane
148(H),178(H)-sterane (20S)
t 14a(H),17a{H)-sterane (20R)

@ ~Hh . ® o0 T e < =

S H = X

e TR = B o B © ]

w

21
22
27
27

36
38
48
48
7748
48
50
50
50
48
952
748
48
50
27 48
2952
2952
28 50
29

27
28
28
28
27

27

IIIIIIIIIIIIII

nnnnnnnnnnononnnno

8750
285
850
952
2952

IIIIIIIII

nnnnn

Co9M52
Coqtls2

o

(V,R= C2H5)

(V,R=C,4H,)
(II1,R=H)
(I111,R=H)
(1V,R=H)
(IV,R=H)
(IT1,R=CH,)
(I11,R=CH,)
(1V,R=CH,)
(1,R=H)
(I11,R=C,H,)
(11,R=H)
(11,R=H)
(IV,R=CH,)
(I,R=H)
(111,R= 02H5)
(1V,R=C,He)
(I,R=CH )
(IV,R= C2H5)
(I1,R=CH,)
(11,R=CH
(1,R=CH,
(1,R=C,H,)
(11,R=C,He)

3)
)

(I1,R=C H )

(I,R—C2 5)
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SINTEF-GRUPPEN

DI2SAT  1[G-FEB-B88  Sir:Voltage 7878H  Sys: TRISTER
Sample | Injection 1  OGroup ! Mass 217.1868
Text:21.3427.23

168 h Nora: 1589
m/z 217
. D-12
) b 7230/05-U-02

33.59m

€t

; q
\ fﬁ \
!
25:58  38:48  34:38 3828 42:18 4608 4350 5343 5730
DIZSAT  16-FEB-B88  Sir:Voltage 7878H  Sys: TRISTER

Sample I Injection |  Group 1 fass 218.1008
Text:21.3427.23

ey

168, wu Nors: 1658
m/z 218
8a
h
69 | r
S
n

48

I WLM_MW ¢ M"MM

26:50  38:48 3438 3808 4216 468 4950 5348 5738




Y. s

03SAT 1-fiAR-88 Str:lloltage 7878H  Sys: TRISTER
Sample 1 Injection |  Group ! IMass 217.19%9
Text:21.3427.23

188. h Nora: 1798
m/z 217
‘ D-0009
i 7230/05-U-02
8. a . 35.27m
b n
u
88- gq 0 |'I!‘»
ce P
f
48 | n&
v
28 N
WY
8 ' v s , .
26:38  38:48  34:38  38:20  42:18  46:68 4358 5340 5):38
D3SAT 1-#AR-88 Sir:Voltage 7878H  Sys: TRISTER
Sample | Injection 1  Group 1 Mass 218.1008
Text:21,3427.23
198, U Nora: 1511
m/z 218
h
88
S
T
6. h
4 |
v
2. i ﬁ&
Ix
TR | AL}

26:59  30:48 3430 3829 4210 4588 4358 5343 S

e |

[ ]
[-~]
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DI75AT  17-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection I  Group | Mass 217.1408
Text:21,3427.23

j

190 t Norn: 2288
m/z 217
D-17
7230/05-U-02
88 | 38.70m
i
53 r
S
h
n
49 | g
2all !
i | W
B

26:58 3848 3438 38:28  42:18 4688 4958 5343 57:30
DIZSAT  17-FEB-88  Sir:Voltage 7878  Sys: TRISTER

Sample 1| Injection 1  Group 1 Hass 218.1688
Text:21.3427.23

188. Norm: 1444
y ) rs m/z 218
88 |
i

n
. k
48 |
cé | : h
3 JWL&JM\M

26:50 3848 34:38 3820 4218 4688 4358 5348 5739
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0235AT  17-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection !  Group 1 Mass 217.1068
Text:21.3427.23

168 t Norm: 219
m/z 217
D-23
] 7230/05-U-02
8 43.90m
6a | L
hf n
p

L,

26:50 3048 34:38 3928 4:18  45:08 4958 5349 5730
D23SAT  17-FEB-88  Sir:Voltage 78784  Sys: TRISTER

Sample | Injection 1  Group 1 Mass 218.1808
Text:21.3427.23

o8, h 's Nora: 144

m/z 218

89 .

48

* 51 4

| M.,

e

P6:50  39:48  34:38 3828 42:18 4608 4958 5348 57.38




T -

0335AT  17-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample | Injection 1  Group | Mass 217.1809
Text:21.3427.23 -

180 i . HNora: 589
m/z 217
D-33
7230/05-U-02

8. 50.23m

68 |

26:50  38:48  34:39  38:20 4218 45:98 4358 53:48  57:3
D33SAT  17-FEB-88  Sir:Voltage 7878  Sys: TRISTER

Sample 1 Injection 1  Group ! Hass 218.1689
Text:21.3427.23

188. Nora: 367
m/z 218
8 | h
i
6@
48 | ﬁ 1
S
u n
2. 1
v J \J
8 -Au d J“““~————~vw----—»—~——-—-—-————-——-——

25:50 3848 3438 3828 4218 4598 4958  53.48  57-39



LiY..... sz

048295AT  16-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection 1  Group 1 Mass 217.1868
Text:21.3427.23

168, h Nora: 597
m/z 217
i . D-4029
7230/05-U-02
88 . 76.37m
s
a
n
b ¢ 0
p
48 g
v
26:58  30:48  34:38  36:28  42:18  46:88  49:58 5348 57:39
048235AT  16-FEB-88  Sir:Voltage 7878H  Sys: TRISTER
Sample | Injection I  Group | Mass 218.1088
Text:21.3427.23
188 Nora: 526
m/z 218
u
88 |
6@
48 v
28
UL

1

P6:58  39:48  34:38  38:98 4218 4688 4950 5348 5730



THU—. .

048345AT1 16-FEB-B8  Sir:Voltage 7878H  Sys: TRISTER
Sample 1 Injection !  Group 1 Hass 217.1888 '
Text:21,3427.23

188, : Nora: 6868
m/z 217
D-4034
7230/05-U-02
89 ] 123.92m
68 .
r
48
8

c6:58  38:48  34:38  38:20  42:18  46:6@  49:5  53:48  57:30
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Figure A.II.8.6: Vitrinite reflectance histograms.
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Isotope type curves for EOM and extract fractions
from Core 7230/05-U-02
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Figure A.II.8.7: Carbon isotope type curves of sediment extracts.
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A.IIT EXPERTMENTAL METHODS AND INTERPRETATION LEVELS

Gas analyses

Hydrous pyrolysis gas (full analysis of hydrocarbons and inert gases):

The gas ffom hydrous pyrolysis was analysed on an HP 5880 gas chromatograph
equipped with a capillary column and an FID for hydrocarbon analysis and
two packed columns and a TCD for analysis of the inert gases (N,, 0,, CO,):

- 50mx 0.2 mm i.d. fused silica column, coated with 0.5 um 0OV-101.

- 3 ft steel column packed with molecular sieve 13x, 80/100 mesh.

- 6 ft steel column packed with Porapak T x 4 ft steel column
packed with Porapak Q, 80/100 mesh.

Temperature program: 30°C (12 min.) - 8°C/min. - 150°C (5 min.).

Standard gas samples containing methane, ethane, propane, n-butane,
n-pentane, n-hexane and hydrogen, oxygen, nitrogen, carbon monoxide, carbon

dioxide and methane, respectively, were used for quantification.
Headspace gas:

The canned and frozen (-80°C) sample was allowed to thaw. Then a septum was
attached to the can and a sample of the headspace gas was taken for
analysis of C,, C,, C;, i-C,, nC, and C,, hydrocarbons.

This analysis was performed on Carlo Erba Fractovap 2150 and 2350 gas
chromatographs equipped with 2 m x 1/8" stainless steel columns filled with
Porapak Q on Chromosorb using nitrogen as carrier gas. An oven temperature
of 150°C was used. After elution of n-butane, the column was back-flushed
and C,, compounds were recorded as one peak. A standard gas sample
containing methane, ethane, propane, n-butane, n-pentane and n-hexane (100
ppm each) was used for quantification.

The can was then opened and headspace volume, water volume, and sample
weight were measured. The canned samples were washed with warm wvater
(30-40°C) on 4.0, 2.0 and 0.125 mm sieves to remove drilling mud and were
then dried at 35°C.
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Prior to drying, an aliquot of the 1-4 mm fraction of each sample was
crushed in water for 10 minutes using a gas-tight ball mill. The evolved
gas was analysed as described for headspace gas.

Total Organic Carbon

Bulk samples were crushed in a disk mill or mortar. Aliquots of the samples
were then weighed into Leco crucibles, then treated three times with hot
10% HCl in order to remove carbonate, and finally washed four times with
distilled water in order to remove any traces of HCl. The crucibles were
fhen placed on a hot plate (60°C) and dried for 24 hours. The total organic
carbon (TOC) content of the dried samples was determined using a Leco

CS 244 carbon/sulphur analyser.

The instrument was calibrated using a sediment standard with 2.72 % carbon.

Calibration and blank runs were carried out every 15th measurement.

Rock-Eval pyrolysis

Powdered sample (100 mg shale, 5-10 mg coal) was weighed into a platinum
crucible (the base and cover of which are made of sintered steel), and
analysed on a Rock-Eval II pyrolyser (Girdel/IFP) under standard conditions
(Carrier gas: helium; flow rate: 100 ml/min.; temperature programme: 300°C
(3 min.) - 25°C/min. - 550°C).

Pyrolysis Gas Chromatography (Py-GC Programmed)

Thermal extraction (S1)

The whole rock sample (20-30 mg) was placed in a boat-shaped sample probe
and thermo-extracted in a stream of helium at 340°C for 4 minutes.
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Pyrolysis-Gas Chromatography (S2)

The thermo-extracted sample was pyrolysed in a helium atmosphere using a
furnace type pyrolyzer as described by Solli et al. (1984). The pyrolysis
temperature program was 340°C - 50°C/min. - 550°C. The outlet of the
furnace was directly connected to a splitter (30:1) which enabled the
pyrolysis products to be simultaneously recorded as a bulk "S2" peak by an
FID and passed into a gas chromatograph. The pyrolysis products were
trapped on the chromatographic column by cooling the front part of the
column with liquid nitrogen. On completion of the pyrolysis programme, the
collected pyrolysis products were injected on to the column by removing the
nitrogen bath. The GC conditions are outlined below.

GC conditions

Column: 30 m DB-1l, i.d. 0.32 mm, fused silica capillary column.

Carrier gas: Helium, inlet pressure 7.5. psi; flow rate 1.5 ml/min.

Temp. programme: -10°C (1 min.) - 5°C/min. - 310°C (10 min.)

Extractable Organic Matter

Powdered rock was extracted by Soxhlet technique with boiling
dichloromethane (DCM) containing 7%(v/v) methanol as solvent in a Soxtec
apparatus for 3 hours (1 h boiling, 2 h rinsing).

DCM of organic geochenical grade was used and blank analyses indicated that
the occurrence. of contaminating hydrocarbons was negligible. Activated
copper fillings were used in order to remove any free sulfur from the
samples.

After extraction, the solvent was evaporated off using a Bilichi Rotavapor
and the amount of extracted organic matter (EOM) was determined.
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Medium-pressure liquid chromatography (MPLC)

The EOM or oil (>210°C) sample was diluted in DCM (1:3 mg/ul)and the
asphaltenes were precipitated using excess n-pentane (40:1
pentane: (DCM+EOM)). The asphaltene fraction was weighed after drying at
50°C for 12 hours.

The remaining maltenes were separated into saturated, aromatic and non-
hydrocarbon fractions using an MPLC system with n-hexane as eluant (Radke
et al. 1980). The various fractions were concentrated using a Biichi
Rotavapor, then transferred to glass vials and the remaining solvent
removed.

Gas chromatographic analysis

The whole oil sample from hydrous pyrolysis was analysed using an HP 5730A
gas chromatograph fitted with a 15 m DB-5 fused silica column. 0.02ul of
sample solution were injected in split mode (split ratio 1:10). Hydrogen
with a flow rate of 2.5 ml/min. was used as a carrier gas, and the
temperature programme used was -50°C (2 min.) - 4°C/min. - 280°C.

The saturated and total aromatic hydrocarbon fractions were diluted with n-
hexane and analysed on HP 5730A and HP 5710A gas chromatographs, fitted
with DB-1 and DB-5 fused silica columns (15 m x 0.25 mm 1i.d.),
respectively. Hydrogen with a flow rate of 2.5 ml/min was used as carrier
gas. The injection split ratio was 1:10. The temperature programme used was
80°C (2 min.) - 4°C/min. - 280°C.

All the data from the GC analyses were processed on a VG Multichrom 1lab
data system.

Gas chromatography - mass spectrometry (GC-MS)

GC-MS analyses of the saturated fractions of the samples D-1980 through D-
1984 were performed on a VG Quadrupole 12-250 GC-MS system. The HP 5790A
Series GC was fitted with a fused silica DB-5 capillary column (30 m x

0.32 mm i.d.). Helium (1.5 ml/min.) was used as carrier gas and the
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injections were performed in splitless mode.
GC-program: 60°C (2 min.) - 8°C/min. - 120°C (O min.) - 4°/min. - 280°C.

The remaining saturated fractions and the aromatic fractions were analysed
on a VG Micromass 70-70H GC-MS-DS system. The Varian Series 3700 GC was
fitted with a fused silica DB-5 capillary column (30 m x 0.32 mm i.d.).
Helium (1.5 ml/min.) was used as carrier gas and the injections were
performed in splitless mode.

GC-program: 120°C (2 min.) - 4°C/min. - 280°C.

The hydrocarbons were analysed in multiple ion mode (MID) at a scan cycle
fime of approximately 2 secs. The mass spectrometers operated at 70eV
electron energy with an ion source temperature of 200°C. Data acquisition
was performed using VG data systems.

Peaks were identified by comparison with elution patterns in certain mass

chromatograms. Peak ratios were calculated from peak heights in the

appropriate mass chromatograms.

Vitrinite Reflectance

Vitrinite reflectance measurements were carried out on whole-rock samples
as follows: the rock samples were broken up if necessary, and mounted in a
fast-setting synthetic resin. Temperatures in excess of 50°C were avoided
as these can result in alteration of the organic material. Once the resin
was set, the sample plugs were ground on coarse silicon carbide paper in
order to expose an area of sample for polishing. The samples were then
ground on 600 and 280 grade silicon carbide paper to remove any coarse
scratches.

Where clastic sediments were involved, grinding and polishing was carried
out using propan-2-o0l to avoid swelling of any clay minerals in the sample.

If coals were to be measured, then water was used.

After coarse grinding, the samples are polished on Selvyt-covered laps
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using 5/20 and gamma grade alumina powder. Following polishing, the surface
of the sample plugs was carefully cleaned to remove any traces of the
polishing powders.

Reflectance measurements were carried out wusing a Leitz MPV-Compact
microscope and photo-multiplier combination. The measurements were made
under oil immersion, using an o0il with a refractive index of 1.518 at a
wavelength of 546 nm. The surface of the sample was examined for suitable
vitrinite particles, and measurements were taken on these. The reflectance
of a vitrinite particle was determined relative to an optical glass

standard with a known reflectance of a similar order to that of the sample.

If possible, a minimum of twenty reflectance measurements was taken on each
sample. Coals and carbonaceous claystone samples provide the most reliable
data, while sandstones and carbonates provide the least reliable data.

The samples were also examined in ultra-violet light in order to better
determine the composition and colour of the fluorescent material present in
the sample. The colour of certain liptinite macerals in ultra-violet light
can be related to the thermal maturity of the sample kerogen. A scale
comparing vitrinite reflectance measurements and sporinite fluorescence to
thermal maturity is shown in Table 3 of the interpretation levels.

Evaluation of kerogen type and thermal maturity in transmitted light

The rock samples were crushed and treated with hydrochloric acid and
hydrofluoric acid in order to remove the mineral matter and isolate the
kerogen. The isolated kerogen was mounted in glycerine jelly on microscope
slides as a strew-mount.

The treatment of the isolated kerogen varied according to the requirements
and preservation of the samples. This included:

T-slide: total acid residue.

O-slide: kerogen debris remaining after flotation in ZnBr, to remove
heavy minerals.

Si-slide: sieved residue.

X-slide: oxidised residue.



U

T- and/or O-slides were necessary in order to evaluate the kerogen

- 545 -

composition/palynofacies of the samples.

Si- and/or X-slides were required if it was necessary to concentrate larger
kerogen fragments or spores/pollen for spore colouration and/or age
determination, respectively, (N.B.: oxidised residue is not used for spore

colour determination as oxidation will alter the colour).

The samples were examined using a Leitz Dialux microscope with a white
halogen light source. Objective lenses of 10x and 63x magnification were
used. The higher magnification allowed a more detailed description of the
kerogen, with resolution down to 2um diameter.

Thermal alteration indices (TAI) were measured from the colour of spores
and pollen. The techniques used for this are adapted from Staplin (1969)
and Burgess (1974). IKU has used a 1-10 scale for thermal alteration index
(TAI)/Spore colouration index (SCI) since December, 1986.

Kerogen terminology
The following kerogen terminology is used:

1. Amorphous material - degraded, unstructured material of unidentified
origin.

Algal material - particles of recogniseably algal origin.

. Liptinitic material - recogniseable spores, pollen, cuticle and cysts.

Woody material - structured and unstructured woody tissue.

U WwN

Coaly material - black, reworked or oxidised material.

Hydrous pyrolysis

The samples were pyrolysed at 340°C for 72 h covered by water. The
pyrolysis was performed in stainless steel (SS-316) containers which were
equipped with a valve. The sample was covered with water of a volume not
less (in ml) than the sample weight (in g) and between722 and 40% of the
container volume in order to guarantee that the sediment samples remained
covered with liquid water also at the pyrolysis temperature. The void
volume was repeatedly (4x) evacuated and filled with helium. When heating

was discontinued, the container was aircooled to room temperature and the
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gas produced was quantitatively collected and analysed. The container was
then opened, and a sample of hydrous pyrolysis oil floating on the water
surface was collected and analysed. Remaining expelled hydrous pyrolysate
fluid which adhered on the surfaces of water, container walls, and

sediment, was washed out with hexane/pentane/dichloromethane (1:1:1).

Carbon isotope analysis

The 13C/12C isotope analyses were carried out by GCA Geochemische Analysen,
Manfred Schmitt, in Lehrte, F.R.G.

The samples were filled in a glass capillary and transferred into a
combustion system filled with copper dioxide, heated to 900°C. The reaction
products were flushed with a stream of ultrapure helium and oxygen through
silver wool (450°C) in order to remove traces of halogens and sulphur.

H,0 and CO, were trapped in separate cool traps. After removal of the
carrier gas by high vacuum, co, and h,o were sealed off separately in 6 mm
glass tubes. H,0 was reduced to H, by zinc at 460°C. '

The 1!3C/!2C isotope ratio was measured with a high precision mass
spectrometer Finnigan MAT 251.

Precision of preparation lines and mass spectrometer was controlled daily
by measurements of standard substances and by double analyses.

The isotope ratios are given as delta-values:

8130 = ((130/12Csample - 13C/l2Cst’.am’1a1:¢:l) / 130/lzcstandard) * 1000

13¢c/12¢ ratios are calculated versus PDB.
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INTERPRETATION LEVELS

1. TOTAL ORGANIC CARBON (TOC)
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source rock

TOC (wt%) Richness of
0.5 Poor Source
0.5-1 Fair Source
1-2 Good Source

>2 Rich Source

Rock
Rock
Rock
Rock

2. ROCK-EVAL PYROLYSIS
a) Data Supplied

S1
S2

S3

Hydrogen Index
Oxygen Index
Petroleum Potential
Production Index
Tmax

b) Interpretation

Kerogen type

Free hydrocarbons (mg/g rock).

Potential or pyrolysable hydrocarbons of
kerogen (mg/g rock).

Oxygen content of kerogen (mg CO,/g rock).
S2/TOC x 100 (mg hydrocarbons/g TOC).
S3/T0OC x 100 (mg CO,/g TOC).

S1+S2 (mg HC/g rockg.
S1/(S1+82). .
Temperature at which the S2 peak is a
maximum (°C).

Hydrogen Index (mg HC/g TOC)

Type I

Type II1
Type II/III
Type ITI
Type IV:

>650
400-650
200-400
50-200
<50 and up to 100
where oxygen index is very high.

N.B. Hydrogen and particularly oxygen
organic carbon and carbonate mineral contents. Thus decreasing TOC
me organic matter type is present, can result
in reduced hydrogen and increased oxygen indices (Katz 1983 and

contents, where the sa

Espitalié et al. 1984)

. Hence oxygen indices are not used.

indices are affected by
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Petroleum Potential  S1+S2 (mg HC/g rock) *)

Poor <1

Fair 1-5
Good 5-10
Rich >10

S1 and S2 values can be raised by the presence of migrated

bitumens.
Production Index S1/(S1+82) ")
Primary bitumen . <0.1
Generated or migrated
hydrocarbons 0.1-0.5
Predominantly migrated
Hydrocarbons or stain >0.5

Tmax

Variations in values can occur due to maturity, kerogen type, migrated
bitumens or 1low S2 peaks. The following maturity boundaries are
therefore only approximate.

Tmax Maturity stages Equivalent vitrinite
(°C) of type II kerogens reflectance in coals (¥ Ro)
425 Immature 0.5
435 0.7
0il generation zone
450 1.0
>450 Gas generation zone

3. COMPARISON OF MICROSCOPIC THERMAL MATURATION SYSTEMS AT IKU

MATURATION LEVEL SPORE VITRINITE SPORINITE

COLOUR REFLECTANCE FLUORESCENCE
TAI %Ro
IMMATURE 1.0 - 3.5 0.25 - 0.40 1 -4
EARLY MATURITY 3.5 - 4.0 0.40 - 0.60 4 - 6
MODERATE MATURITY 4.0 - 4.5 0.60 - 0.80 6 - 7
MATURITY 4.5 - 5.5 0.80 - 1.00 7 -8
LATE MATURITY 5.5 - 6.0 1.00 - 1.20 8 -9
POST-MATURE 6.0 -10.0 >1.20 Absent

*) Only approximate guide and not intended to indicate absolute limits.
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b)
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EXTRACTABLE ORGANIC MATTER (OR SOLUBLE BITUMEN)

Data Supplied

Weight of extracted rock (2)

EOM extractable organic matter (mg, mg/g of rock, mg/g TOC)

Sat saturated hydrocarbons (mg, mg/g of rock, mg/g TOC,
wt% of EOM)

Aro aromatic hydrocarbons (mg, mg/g of rock, mg/g TOC,
wt% of EOM)

HC/EOM = (Sat+Aro)/EOM (wtZ)

Non-HC/EOM (WtZ%)

HC/non-HC x 100
Sat/Aro x 100

Interpretation of source-rock richness based on hydrocarbon content.

Hydrocarbon content is dependent on maturity, total organic carbon
content and kerogen type as well as being influenced by migrated
hydrocarbons. The values should therefore be treated as a rough guide
only.

Source rock richness HC (ppm of rock)
Poor <100

Fair 100-250

Good 250-500

Rich >500
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MOLECULAR RATIOS FROM TERPANE AND STERANE MASS CEROMATOGRAMS APPLIED AS
MATURITY AND SOURCE CHARACTERISTIC PARAMETERS
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Geochemical fossils or biological marker components are characteristic of
the type of organic matter present at the time the sediments were
deposited. The biological isomers of these components undergo changes due
to increased maturity in particular, but also to a certain degree caused by
migration and weathering processes.

Source characteristic parameters

In the m/z 191 mass chromatograms which represent the terpanes, the hopanes
and moretanes are the major components in most extracts and oils. Of the
Hopanes the C,;, and C,,-C,, homologs are ubiquitous, while the C,,
bisnorhopane is believed to be typical of certain types of source rocks.
This is also the case for the component, probably gammacerane, sometimes
seen to coelute with the 22S isomer of the C,, 17«(H)-hopanes (H). In the
sterane mass chromatograms, m/z 217 and m/z 218, the molecular weight
distribution of the C,,-C

representative of the original input of organic matter. The highest

,¢ regular steranes is . believed to be

molecular weight compounds, the C,, steranes, represent organic matter of
terrestrial origin, while the lower molecular weight analogs originate from

more marine type environments.
Maturity dependent parameters

The biological isomers of the hopanes, the 178(H),21B(H)-hopanes, undergo
structural changes during the maturation process. The isomerisation
reactions are thought to be produced via the 178(H),21a(H)-hopanes
(moretanes) to the most stable 17a(H),21B8(H)-hopanes. At equilibrium 100%
of the 17«(H)-hopanes are seen. The ratio af/«p+Ba is used to describe this
reaction. In the extended hopanes (>C;;), the thermally stable S
configurations at C-22 become increasingly more abundant as compared to the
biologically preferred R configurations at increased maturity level. The
equilibrium ratio 'is approximately 60% of the 22S configuration. Another
ratio that is known to change with maturity is the Tm/Ts (Seifert et al.,
1978) of the C,, hopanes. The maturable 18a(H)-trisnorneohopane (Tm) is
reduced in intensity relative to the more stable 17«(H)-trisnorneohopane
(Ts), causing the Tm/Ts to decrease at increased maturity. This ratio is
also believed to be source dependant, and this should be born in mind when
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applying the ratio for maturity comparison. The amount of tricyclic
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terpanes is also to a certain extent seen to be maturity dependant.

Two isomerisation reactions taking place in the steranes are most commonly
applied for maturity assignments from the m/z 217 mass chromatograms. The
biologically preferred l4a(H),l7«{H)-isomers of the regular steranes is
transformed to the thermally stable 14B8(H),178(H)-steranes, the %g8
approaching 75% at equilibrium. An equilibrium concentration of 50% is seen
of the stable S configuration at C-20 as opposed to the 100% of the
biological 20R epimer (Mackenzie et al., 1980). The abundance of rearranged
steranes increased with increasing maturity.

One of the reactions taking place at an early stage of diagenesis is the
aromatisation of steranes, leading to the formation of mono- and
triaromatic analogs. This process is measured as the abundance of
triaromatic relative to mono-aromatic compounds (% tri/tri + mono) in the
m/z 231 and 253 mass chromatograms, respectively. In addition the degree of
side chain cracking, as 2C,,/C,.,,, and 2C,,/C,,,,, respectively, is
applied. These cracking processes are also taking place during early
diagenesis, and are wused for maturity assignment together 'with the
previously mentioned ratios.

Migration and weathering

The effect on the geochemical fossils of migration and weathering, is less
apparent than the méturity induced changes. Migration is believed to cause
an increase in the relative amounts of rearranged and 148(H),178(H) regular
steranes (Seifert and Moldowan, 1978, 1981). Severe biological alteration
leads to the formation of desmethyl-hopanes (Seifert and Moldowan, 1979).
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