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SUMMARY :

This appendix contains:

3) A description of the experimental methods (Chapter III).

1) Tables and figures of the geochemical data obtained from the core samples drilled
by IKU in the Nordkapp Basin in 1986 (Chapter II).

The data are organized core by core, each section having its own table of contents.
The text accompanying these data may be found in the main body of the report.

2) Data obtained from the artificial maturation of two core samples using hydrous
pyrolysis. These data are accompanied by a descriptive text (Chapter I).
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I. ARTIFICIAL MATURATION OF CLAYSTONES FROM CORE 7227/8-U-3

Two organic-rich samples from core 7227/8-U-3 were selected for hydrous
pyrolysis. The first, from the lower part of the Kimmeridgian section
at 40.80 m, contains a relatively hydrogen-rich type II-III kerogen ac-
cording to Rock-Eval data and represents the majority of the samples in
this core. The second sample was taken at 51.86 near the base of the
core. It is less rich in organic material and contains type III kero-
gen. This sample represents the lowest source rock quality found in the
core.

Fifteen (40.80 m sample) and thirty grams (51.86 m sample) of rock sample
were pyrolysed in a bomb in the presence of water at a temperature of
340°C for 72 hours. The pressure was equivalent to the water vapour pres-
sure at this temperature (for experimental see Chapter III). At the end
of this artificial maturation, the samples showed similar vitrinite re-
flectance values of 1.23 (40.80 m) and 1.22 (51.85 m) which indicates
that both of them had reached the end of the main oil generation stage.

The sample at 40.80 m yielded only half as much total gas as the‘sample
at 51.86 m yielded. The amount of gaseous hydrocarbons per unit of TOC,
however, is about 50% higher for the 40.80 m sample, because this gas
contains three times as much hydrocarbons (23.4 vol%) as the gas from
the 51.86 m sample (7.67 vol%). The composition of these hydrocarbons
is, however, quite similar for both samples (Table A.I.3).

The sample at 40.80 m expelled about fifty times as much pyrolysate per
rock weight unit as the sample at 51.86 m yielded. For the TOC-related
“yield of hydrocarbons the ratio between the two samples is about twenty.
The expelled pyrolysates contain a high amount of NSO compounds and re-
mind in their bulk composition of heavy oils. The proportion of aromatic
compounds is much higher for the 40.80 m sample compared with the 51.86 m
sample (Table A.I.7). This is not unexpected, because the 40.80 m sample

contains a higher proportion of marine organic matter.

The aromatic/naphthenic character of the 40.80 m pyrolysate is illu-
strated by the gas chromatograms of the total oil (Fig. A.I.1) and its
C2-C8 hydrocarbons fraction (Fig. A.l1.2). Paraffinicity index (0.88,

paraffin index 1, Thompson 1979) and heptane value (33.6, paraffin index

2, Thompson 1979) however suggest a mature oil. No total oil chromato-

167/e/anl1/1
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grams could be obtained from the 51.86 m sample because no oil phase
floated on the water surface.

The saturated hydrocarbon fractions of both samples show oil-Tike, uni-
modal and light-end biased n-alkane distributions with a concentration

maximum at nC15 (Figure A.I1.3). The relative depletion and levelling in
the height of the C25+ n-alkane peaks and the relative increase in peak
height of the lighter n-alkanes during hydrous pyrolysis are illustrated
in Figure A.1.4.

The gas chromatograms of the aromatic fraction show abundant alkylnaph-
thalenes, less abundant alkylphenanthrenes and in addition a 'hump' of
unresolved 2- and 3-ring compounds. Aromatised steranes and triterpanes
can no longer be observed (Fig. A.I.5). The distribution patterns of
the alkylnaphthalene and alkylphenanthrene isomers are different from
those of the unpyrolysed samples, but do not necessarily reflect the
maturity of the samples after pyrolysis. The predominance of 9- and 1-MP
over 3- and 2-MP would suggest early or mid-oil window maturity which
is in contrast to the vitrinite reflectance values.

The mass chromatograms of the saturated pyrolysate fractions are of in-
sufficient quality, except for the m/z 191 chromatogram of the 51.86 m
sample. This differs from the mass chromatogram of the original extract
mainly by an increased intensity of trisnorhopane and norhopane (peaks
B and C) and by the equilibration of the extended hopane isomers (G/H,
J1/4J2).

Carbon isotope profiles show that no isotope fractionation has occurred
during pyrolysis of the 40.80 m sample, while the respective profiles

for the 51.86 m sample indicate an enrichment in heavy carbon for all

fractions of the pyrolysate. An explanation for this effect cannot be

given.

167/e/anl/2
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Table A.I.1:

DATA FROM ROCK EVAL PYROLYSIS

: HYDR. OXYGEN PETROLEUM PROD. TEMP.
IKU DEPTH H S1 Sz 53 TOC INDEX INDEX POTENTIAL INDEX HMAX
No. : 81

m/ft 1 ¢ mg/g ROCK Yo% { mg/g TOC » G1+5: 51+82 (0

C 5800 40.80 : 3.25 69.73 1.07 15.07 463 7 72.98 0.04 428

C 5801 51.86 : 0.51 2.65 0.61 4.51 59 14 3.16 0.16 427,

L B B e B B B o e B B e T I
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: Well Identification:7227/8-0U-3
Reference number:21.3419.15

(1/1)

Table A.I.2: VITRINITE REFLECTANCE DATA

o o e e e e 2 i o o o e e

I IKU NO I LOCATION I DEPTH 1 VITRINITE I REL 1 STANDARD I FLUORE- I

I 1 I (M) I REFLECTANCE I RAT 1 DEVIATION I SCENCE 1
I I I 1 I 1 I I
I1 C 5800 1 ———— I 40.8 1 0.29 (30 I G I o0.06 I 1-3 1
1 I I I I 1 I I
I1 C 5800 1 ———— 1 40.8 1 1.23 (30) I F I 0.16 I - 1
I HY-PY 1 1 I I 1 I I
I I I 1 I I I I
1 I 1— : ) I 5 I
1 I 1 1 I I I 1
I1 C 5115 1 ———— I 51.9 1 0.30 (11> 1 G I 0.05 1 1-2,6-7 1
I 1 I I 0.56 (4) I R I 10.09 1 I
I I 1 I I 1 I I
I C 5801 I o e e I 51.9 '1I 1.22 (4) I P 1 0.04 I - 1
I HY-PY 1 I I 0.87 (1) I BP I 0.00 I I
1 I 1 1 1.66 (10) I R I 0.15 I I
I 1 I I I 1 1 I
Good; F = Fair; P = Poor

by
[
[
s
>
’_]
by
U}
—
[*H
[
o
-
[
-
o
<
iy
[
e
-
o)
«Q
Q
"o

Stained; R = Reworked;
BP = Bad Particle.
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Table A.I.3: Yield and composition of hydrous pyrolysate gases.

[ —
\
'

I Sample C-5800 1 Sample C-5801

I 7221/7-U-3, 40.80m 1 7221/7-U-3, 51.86 m
Compound 1 ppm of vol % 1 ppm of vol %

I total gas of HC I total gas of HC

I (v/v) - 1 tv/v)

1 I
Nitrogen I 14914 1 43990
? RI=155 I 3914 I 3721
Carbon dio I 276482 1 223321
______ I.._..._.....—_—__..I____.....__._......_
Methane 1 113627 48 .47 1 39003 50.92
Ethane I 646556 28.39 1 20055 26.18
Propane I 35196 15.01 1 11276 14.72
i-Butane I 4241 1.81 I 1118 1.46
Butene 1 1919 0.8z I 838 1.09
n—-Butane I 6734 2.87 I 2158 z.az
neo-C5 I 1548 0.66 1 596 0.78
7 RI=1417 1 835 0.36 I 288 0.38
?7 RI=1463 1 264 0.11 I ] 0.00
i-Pentane I 1300 0.55 I 475 0.62
Pentene 7 I 0 0.00 I 283 0.37
n-Pentane I 1223 g.52 I 06 0.66
7 RI=1505 1 369 0.16 I 0 0.00
7 RI=1516 1 320 0.14 I 0 D.00
2,3-diMeC4 1 291 0.12 I 0 0.00
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Project no.: 21.3419.15
DATE ¢« 21 - 1 - 87.

Table A.I.4:

7227/8-U-3

WEIGHT OF EXPELLED PYROLYSATE AND CHROMATOGRAPHIC FRACTIONS

1 "t Rock :

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

1 (m) : (g) (mg) {mg) {mg) (mg) tmg) (%)
1

I :

1 C 5800 40.80 : 15.0 376.4 49.6 130.4 180.0 196.4 15.07
I :

I C 5801 51.86 : 30.0 17.7 3.1 2.5 5.6 12.1 4,51
1 :

Lan B B o B o B e B B B B e B )
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,,\) Project no.: 21.3419.15
p DATE : 21 - 1 - 87.

Table A.I.5:
7227/8-U-3
CONCENTRATION OF EXPELLED PYROLYSATE AND CHROMATOGRAPHIC FRACTIONS

(Weight ppm of rock)

1 :
I IKU-No DEPTH : EOM Sat. Aro. HC Non HC
1 (m) :
1 —————————
1 :

'“) 1 C 5800 40.80 : 25093 3307 84693 12000 13093
1 :
I C 5801 51.86 : 590 104 84 188 402
I :

[ Say SRR S W WP S
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Project no.: 21.3419.15

DATE

: 21 - 1 - 87,

Table A.I.6:

7227/8-U-3

CONCENTRATION OF EXPELLED PYROLYSATE AND CHROMATOGRAPHIC FRACTIONS

(mg/g TOC)
I : I
I IKU-No DEPTH EOM Sat. Aro. HC Non HC I
1 (m) : I
I= I
I : I
I C 5800 40.80 : 166.5 21.9 57.7 79.6 86.9 1
1 H I
1 C 5801 81.86 : 13.1 2.3 1.9 4.2 8.9 1
1 : I
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DATE : 21 - 1 - a7,

Table A.1.7:

7227/8-U-3

Composition of expelled pyrolysate.

I : Sat Aro HC SAT Non HC HC 1
I IKU-No. DEPTH : - —-—— em——— —-— 1
I : EOM EOM EOM Aro EOM Non HC I
I (m) : % % % 100 % x 100 I
1 . 1
1 : 1
I C 5800 40.80 13.2 34.6 47.8 38.0 2.2 91.6 1
1 : 1
1 C 5801 51.86 : 17.6 14.2 31.9 123.8 68.1 46.8 1
1 : 1
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Table A.I.8:

TABULATION OF DATA FROM THE GAS CHROMATOGRAMS

CLAYSTONE EXTRACTS AND HYDROUS PYROLYSATES FROM CORE 7227/8-U-3

P b b B e fed bt (e b b b

DEPTH : PRISTANE PRISTANE PHYTANE A n—-C17

IKU No. P e A= e = e
tm} @ PHYTANE n-C17 n-C18 B n—-C2
C 5104 40.80 : 1.3 5.1 4.0 1.3 1.4
C 5800HP 40.80 : 1.9 0.9 0.5 1.7 3.3
C 5115 1.85 : 3.5 3.8 1.3 2.9 1.1
C S5801HP 51.84 3.2 0.8 0.3 2. 2.8

L T o T e T o B o B o e e T T e
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Table A.1.9: Composition of C2~C8 hydrocarbons in expelled pyrolysate.

€5800 area ug mg/ml % of t.oil
isaC3

nC3 0 .000 .000 .000
iso-C4 0 .000 .000 .000
nC4 0 .000 .0D00 .000
iso-C5 41447 . 237 .792 . 088
ncs 30879 177 .590 .065
CyC5+2,3diMeCs 82480 473 1.577 175
2MeCs 130909 . 750 2.503 .278
3MeCs 55497 .318 1.061 117
nC4 238692 1.369 4,564 .507
MeCy(CS 255457 1.46465 4,884 542
benzene 177022 1.015 3.384 376
CyCé . 35973 . 206 . 687 076
ZMeCé : 106749 613 2.044 22
2,3diMeCs 21734 124 - W415 046
3MeCsh 71154 . 408 1.360 .151
DiMeCyC5 2014675 1.156 3.856 428
nc7 270924 1.554 5.180 .575
MeCyCé Q74465 .559 1.863 .207
EtCyC5+2,5diMeCs 80532 461 1.539 171
'2,4diMeCs 22976 . 131 . 439 .048
triMeCy(CS 28792 . 165 .550 .061
toluene 225214 1.291 4,306 478
2+4MeC7 273919 1.571 5.237 .581
3MeC?7 63226 . 362 1.208 134
DiMeCyCé 99026 .568 1.893 210
nC8 198234 1.137 3.790 s !
2,4diMeC7+diMeCyCé 56498 324 1.080 .120
EtCyCéh 87410 .501 1.671 .185
EtBenzene 765697 439 1.466 . 162
m,p-Xylene 283323 1.625 5.417 . 601
2+4Me(C8 206818 1.186 3.954 439
o-xylene 91000 .52z 1.740 193
sum ' 20.719 49.063 7.673
total oil (ug inj.): 270.000

%#C2-C8(tot.arealin tot.oil: 12.564%
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Corrected replacement of

Table A.1.10: Molecular ratios from sterane and terpane mass chromatograms. Maturity and
source characteristic ratios.

Claystone extracts and hydrous pyrolysates from core 7227/8-U-3

IKU-NR. depth (m) ab/(abtha)  %22S %20S %bb Tm/Ts  C27 rearr.

hop. ext. hop ster. ster. ster.
1) 2) 3) 4) 5) 6)
-------- maturity-dependent - - - - - - - - maturity- and
----------- parameters - ---------- source-dependent
C5104 40.80 0.79 57.32 23.08 59.38 92.45 85.71
C5800HP 40.80
C5115 51.86 0.73 44.57 5.00 40.64 120.60 52.81
C5801HP 51.86 0.83 61.01 -- - 28.15 -

E/(E+F)inm/z 191

100 * G/ (G+H) inm/z 191

100 * g/ (g+t) in m/z 217

100 * (r+s) / (q+r+s+t) in m/z 217
B/Ainm/z 191

100 * a/ (atj) in m/z 217

W N -

D 01
— — — — — ~—
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Table A.I.11: 61 C isotope ratios for expelled pyrolysate fractions.

7227/8-0U-3

Sample Depth - --—-—-——=-—-- delta 13 C --—=——-———
(m) SAT ARO NSO ASPH

C5104 40.80 -29.71 -29.31 -28.73 -28.26

C5800HP 40.80 -29.35 -29.14 -27.42 -27.40

C5115 51.86 -31.02 -27.08 -27.73 -27.81

C5801HP 51.86 -26.43 -26.73 -26.13 -26.89
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Figure A.I.1: Whole 0il gas

167/c/anl/7
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chromatogram of expelled pyrolysate.

- n-alkanes
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- methylcyclohexane
- pristane

- phytane



INTENSITY (mUd

300.00

250.00

200.00

150.00

100.00

. 50.00

toluene

Analysis 418C5800T 2,1,1 NORDKAPP, TOT.OIL

enC7

benzene
[ ]
===-=--enCqp

enC1g

° ﬂczu

Whole oil

after hydrous pyrolysis
C-5800

7227/8-U-3

40.80 m

® = p-alkanes

nCz5

nC3p

40.00 50.00
RETENTION TIME (MINUTES)

30.00

60.00

.00

-6'[ -



Ley..... -

)

‘“) Figure A.1.2: Gas chromatogram of CZ'CS hydrocarbons
of expelled pyrolysates.
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Figure A.I.3: Saturated hydrocarbon gas chromatograms
of expelled pyrolysates.

n-015 etc. - n-alkanes
Pr - pristane
Ph - phytane

*
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isoprenoids
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Figure A.I.4: Comparison of n-alkane distribution of sample extracts
Q/) before hydrous pyrolysis and expelled pyrolysates.
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Figure A.I.5:

N, MN,
P, MP,

DBT

167/c/anl/3

- 28 -

Aromatic hydrocarbon gas chromatograms of expelled
pyrolysates.

DMN, TMN - naphthalene and alkylated homologs
DMP - phenanthrene and alkylated homologs

- dibenzothiophene
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Figure A.I.6:
Mass chromatograms of terpanes (m/z 191) for

- 31 -

\\J"'

expelled pyrolysates.

A Ts’ 18a(H)-trisnorneohopane C27H46
B Tm’ 17a(H)-trisnorhopane C27H46
C 17a(H) -norhopane C29H50
D 178(H)-normoretane Cogheg
E 17a(H)-hopane C3oM50
F 178(H)-moretane C30Ms55
G 17a(H)-homohopane (22S) C31H54
H 17a(H)-homohopane (22R) C31H54
+ unknown triterpane (gammacerane?)
I 178(H)-homomoretane C31Ms4a
J 17a(H)-bishomohopane (225,22R) C32H56
K 17a(H)-trishomohopang (225,22R) C33H58
L 17a(H)-tetrakishomohopane (225,22R) C34H60_r
M 17a(H)-pentakishomohopane (225,22R) Ca5Hgo
VA bisnorhopane ’ C28H48
X unknown triterpane C30H52
P tricyclic terpane C23H42
Q tricyclic terpane C24H44
R tricyclic terpane (17R,17S) C25H46
S tetracyclic terpane C24H42_
T tricyclic terpane (17R,17S) Cogtag
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Figure A.I.7:

Mass chromatograms of steranes (m/z 217 and 218)
for expelled pyrolysates.

Qo -H ® O 0O T o

3 3 -~ x .
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< £ e 0
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VITRINITE REFLECTANCE HISTOGRAMS

)  Figure A.1.8:
Key: A =
PP =
LOW+ HIGH =
VAL. =

Grey-black-brown claystone.

Upper case letters indicate values included in

the main population. Lower case letters represent

values in other populations.

Statistical data populations

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

N = Other populations.

Population limits.

Number of measurements in that

population.

Lithology cross-reference table
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40.8M 7227/8-U-3
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PP LOW HIGH LIT #VAL MEAN STDV

Y 0.90 1.49 ALL

30 1.23 0.16
OVERALL 30 1.23 0.16
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0.708 0.92B 1.03B 1.03B 1.04B 1.04B 1.08B
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1.34B 1.37B 1.38B 1.390 1.40B 1.43B2 1.43B
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IKU# C5801H 51.9M 7227/8-U-3
[

14~
i
21
i
10-1
1
8-1
i
61
|
4|
|
2-1 A a aa a
i a AAA aa aa a a
Q-+ ¢ + + + + + + + + +

0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 Z.50

PP LOW HIGH LIT #VAL MEAN STDV
Y 1.17 1.27 ALL 4 1.22 0.04
N 0.87 0.88 ALL 1 0.87 0.00
N 1.47 1.98 aLL 10 1.66 0.15

QVERALL 15 1.49 0.:29

ORDERED VALUES FOLLOW:

0.87a 1.174 1.208 1.25A 1.26A 1.47a 1.48a 1.54a 1.461a 1.43a 1.45a
1.68a 1.75a 1.78a 1.97a
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7227/8-U-3

Sat

Aro

NSO

—o— 40.80 m unpyrolysed

—-O— 40.80 m pyrolysed

Asph

—— 51.86 m unpyrolysed
-0O- 51.86 m pyrolysed
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Figure A.I.9: Carbon isotope expelled pyrolysate fraction profiles.
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J) Project no.: 21.3419.15
Well ident.: 7228/3-U-1
DATE 2 -1z - 86,

Table A.II.1l.1la:

CONCENTRATION (ul Gas / kg dry Rock) OF €1 - C5+ HYDROCARRONS 1IN HEADSPACE

I SuUM SUM WET~ ic4d I

I IKU DEPTH C1 cz C3 iC4 nC4 C5+ Ci-C4 (CZ~-C4 MNESS ———m—- 1

I no. m (%3 nC4 I

I = ===]

1 I

I C 5123 biy 43 45 45 0.00 *#sx%% I

1 1

. I ¢ 5424 46.79 38 38 0.00 ###%%% I

; I I
””) I C 5125 51.49 78 78 0.00 #ssx%% I
I 1

I C 5126 &1.62 2895 2895 0.00 #xx%%#% I

I I

I ¢ 5427 £3.54 12684 12684 0.00 ###x%% I

I I

I C 5128 45.25 13278 13278 0.00 %sss%% I

I I

I ¢ 5129 84,97 185728 15728 0.00 w#se#s T

I I
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) Project no.: 21.3419.15

© Well ident.: 7228/3-U-1
DATE - 12 - 86.

Table A.II.1.1b:
CONCENTRATION (ul Gas / kg dry Rock OF C1 - C5+ HYDROCARBONS IN OCCLUDED GAS

I SUM  SUM  WET-  iC4 I
I IKU  DEPTH c1 Z C3  iCh  nCk  C5+ C1-C4 C2-Ch NESS ———v I
I no. m (%3 nC4 I
I== = I
I I
1CG5123 44,43 768 41 7 Bl6 4B 5,86 %wwkwx I
I 1

1 CGE124 46,79 919 48 38 1005 86 8.55 *sexwx I
1 I

DA . 51.49 369 12 382 2 3.23 sxexex
1 I
ICE5126  61.62 1478 47 19 1543 65 4.24 wsxxex I
I I
1CS127  63.54 1774 46 44 1864 90 4.82 wxxxxx I
I I
1CS128  45.25 1061 41 45 1148 87 7.56 ##xexx I
1 I
1CE129  84.97 2567 41 6 109 I723 156 5.73 wexkws I
1 I

!
|
1
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21.3419.15
7228/3-U-1
12 - 84,

Project no.
Well ident.
DATE z

Table A.II.1.1c:

- 44 -

CONCENTRATION (ul Gas / kg dry Rock) OF €1 - C5+ HYDROCARBRONS SUMMATION
I SuUM SUM WET- iC4d I
1 IKU DEPTH C1 cz2 3 iC4 €1-C4 Cz~C4 NESS ———— i
I no. m (%2 nCae I
I 1
I I
I C 5123 44 43 813 41 7 861 48 G.54 #¥xxxx I
I 1
I C 5124 45.79 954 48 38 1042 86 B.24 #séxE% I
I 1
1 C 5125 51.49 448 12 460 12 2,68 s#x5%% I
I I
I C 51246 61.462 4373 47 19 4438 65 1.48 w#xeswe I
I I
I C 5127 453.54 14458 44 L 14548 0 0.62 ##%sx% 1
I 1
I C 5128 &5.2 14339 41 45 144325 87 D0.40 ##sxxs I
I i
I ¢ 5129 84.97 18295 41 & 109 18451 156 [0.85 ####%#% I
I I
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Table A.II.1.2:

7228/3-U-1

bATA FROM ROCK EVAL PYROLYSIS

: HYDR. OXYGEN PETROLEUM PROD. TEMP.I

IKU DEPTH H 51 52 83 TOC  INDEX INDEX POTENTIAL INDEX MAX I

No. : 51 I

£ I

m/ft : ( mg/g ROCK LS 9 { mg/g TOC » Si1+82 S1+52 (C)» I

: 1

C 5652 41.10 : 0.08 0.23 0.60 0.48 48 12 0.31 0.26 434 1

€ 5653 41.90 : *XRE REEE kAR 0,40 wEEE XEEF FHEERE  EXEERE HEX i

C 54654 42.90 ; 0.01 0.04 0.00 0.z 16 o 0.05 0.20 447 I
€ 5655 44 : HEER RREE RREE (.86 RERE ERHE O EREEEE  KEERERE  KEK
C 5454 45 ; 0.21 0.87 1.13 1.28 58 a8 1.08 0.19 440
€ 5457 45.40 : FEEE HEER KEEE 1 08 EEEEE REEE FEEREE  HEEXEE  KEFE
C G5&LA 47.50 ; 0.2 0.70 41.53 1.03 68 149 0.91 D.23 434
£ 5459 48,40 : HEEE  HEER RREE 1,18 HEEEE O EEER EEEEER  XEEERE EEE
C 5640 49.30 ; 0.27 0.56 1.85 0.94 &0 176 0.83 0.33 435
C 5461 50.50 : HEEE  REEE HHHE ] 05 HEERE O EEEF EEREEE  EEEEEE KEX
C 56462 51.60 ; 0.37 8.0 0.40 35.37 23 1 8.39 0.04 426
C 5663 52.70 : EXEE HEEE XEXF (.34 EREEE REER FEFEEE  FREEEE HEFX
C 5444 53.95 ; 0.14 0.07 0.38 0.:28 25 1364 0.21 0.67 450
C 5667 55.10 : *HEE REXE EEAR J.T7F EXERE O EREX EFEEEE  EEEEEE FEF
C 545 56.45 ; 0.24 0.46 0.46 0.74 62 b2 0.70 0.34 436
C 5844 57.90 : HRER RERE RXEE .75 ERRERE EERE EREREE  REREEE AR
C 5185 58.79 ; 0.06 9.83 0.49 6.14 1460 8 7.89 0.01 448
C 54468 61.72 : EREE KRR EREE 0,01 REEEE EERE O EXREEEX  EEREER  AEX
C 51846 64,23 ; 0.0z 0.40 D0.94 0.58 71 1468 0.42 0.05 475
C 54649 &4 .87 : AR KEEE EXEE .8 EEEEE  EXEX FEEREE  REEEEE FEF
C 5670 &6.15 : *EEE XEEE EAEF 0,09 EEEEE  EEEE FEEEEE  EEEERE EEF
€ 5187  66.38 ; 0.0 0.46 0.38 0.67 6% 57 D.48  0.04 435

HHHHl-lHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
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Table A.II.1.2 cont.

7228/3-U-1

DATA FROM ROCK EVAL PYROLYSIS
I : HYDR. OXYGEN PETROLEUM PROD. TEMP.I
I IKU DEPTH : 51 52 53 TOC INDEX INDEX POTENTIAL INDEX MAY I
I No. : 81 I
I 3 e 1
I m/ft : ( mg/g ROCK yoo0% ¢ mg/g TOC ) §1+5Z2 S1+82 (0 I
1 ===]
I : I
I C 5188 67.40  0.17 2.15 0.30 2.78 77 11 2.32 0.07 432 1
I : 1
I C 5189 68.86 @ 0.03 0.53 0.96 0.94 55 100 0.56 0.05 431 1
I : 1
I C 5190 70.81 : 0.01 0.44 0.87 0.74 58 114 0.45 0.02 435 1
I : I
I € B&71 72.02 1 #%%%  %%%%  #%%% .20 EEREE  KEEK HEFREEXE  FARREF  X¥F ]
I : S I
I C 5472 73.02 1 #%E¥%  REFE  KEEF .05  HEEEF  AEER EREEAE  AEFEEF FEE ]
I : I
I C B&73 T3.73 @ HE%E  $%%%  ¥4%% (.39 EEEEF  EAEF FEEREE  EEREEE FEE ]
i : : I
I C 5474 74.78 » 0.21 0.87 1.07 8.38 10 13 1.08 0.19 437 1
1 : I
I C 5191 76.05 @ 0.04 1.51 2.10 2.37 b4 &89 1.585 0.03 438 1
I : 1
I C 5&7% T6.60 1 #%%%  ¥%%% #%#%% .17 *E%¥F FE** FREXEE  EREXEE ¥¥x ]
I : 1
I C 5674 TR.IT 1 #%%% #%%% ¥%%% (.54 HEFAFE  FEEF EEXEREE  FEHREAE ¥¥¥ ]
1 : I
I C 5192 79.28 : 0.0Z 0.57 0.94 0.93 61 101 0.59 0.03 434 1
I 4 I
I C 5193 80.32 : 0.01 0.81 1.27 1.09 74 117 0.82 0.01 437 1
1 : I
I C 5&77 81.48 1 #%FF  FH¥E  ¥%¥¥ .77 EXEEE EXEF HEEEER FEEEEE ¥H¥ T
1 : I
1 C 5194 8z.31 : 0.0 0.49 0.964 0.856 57 112 0.50 0.0z 435 1
I : I
I C 5195 83.04 : 0.02 0.51 0.62 0.78 65 79 0.53 0.04 438 1
I : I
I C 5678 83.85 1 E¥EE  ¥EHF¥  H¥¥¥% 1,04 EXEER  EE¥F FHEEEEE  HRAAXE ¥ ]
I H 1
I C 51956 85.08 : 0.1 0.46 0.31 0.76 61 41 0.47 0.02 433 1
1 : 1
I C 5479 85,95 1 #¥%F  KEAE  ¥EE¥ 0,97 REEEE HEER EXRRFHE  EAFERF  FE¥ T
I : I
I C 5680 87 T ORERFE REXRE ¥¥A¥ 0,95 EEEEE  FEXHN EREEER  ERRERE  EEE I
I : I
I ¢ 5197 88.45 : 0.0z 0.36 0.08 0.68 53 1z 0.38 0.05 435 1
I H I
DATE ¢ 24 - 1 - 87.
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Table A.11.1.3: Data from pyrolysis-gas chromatograms.

Core 7228/3-U-1

Sample Depth I TOC 1 C1 C2-C5 Ccé-C14 Ci15+ 1 (m+p)-xylene/
Nr. I I I n-octene
(m) I (% I - - ¢(a r e a %) - - I (pkht/pkht)
C-5658 47.50 I 1.03 I 8.53 15.40 57.77 14.78 1 0.82
C-5662 51.60 I 35.37 1 19.07 19.64 44.78 16.50 1 2.04
C-5185 58.79 1 6.14 1 2.04 8.12 46 .96 42.86 1 0.62
) C-5188 67.40 1 2.78 1 13.43 0.31 69.57 16.67 1 1.75
- C-5674 74.78 1 8.38 I 19.99 25.81 45.68 8.53 1 1.56
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. Well Identification:7228/3-U-1
Table A.II.1.4: Reference number:21.3419.15
(171>

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
I C 6662 1 ——— I 51.6 I 0.31 (28> 1 G 1 0.06 I 3-4 I
I I I I 0.56 (2) I R I 0.01 I I
I I I I I I I I
I1 C 5674 1 —-———- 1 74.8 1 0.40 ¢(23) 1 F 1 0.11 I 37 I
I I I I 0.90 (1> I R I 0.00 I I
I I I I I I I I
I C 5194 1 ———- I 82.3 1 0.35 (26> I G 1 0.08 I 2-3 I
I I I I 0.71 (4 I R I 0.13 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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Project no.: 21.3419.15

Well ident.: 7TZZB/3-U~1

ATE & - 1 - B7.

Table A.I1I.1.5:
WEIGHT OF EOM AND CHROMATOGRAPHIC FRACTIONE

I : Rook I
I IKU-No DEPTH 1 Extr. EOM Sat. ATG. HC MNon HC TOC I
I : I
I {m? : (gl {mgl {mg? {mg) img? {mg ) %y 1
I= o= mmmommmommzms ]
I : I
I C 5442 51.480 ¢« 44.5 824.7 10.4 127 .4 137 .8 H8&.9 25.78 1
1 : I
I C B85 58.7% : 11.9 10.4 0.4 1.2 1.6 §.8 0.8z 1
I : I
I C 5188 &7.40 ¢ 29.0 16.5 1.1 1.6 2.8 13.9 3.04 1
I : I
I C 5674 T4.78 ¢ 49.9 304 0.2 1.8 z.0 284 1.75 1
I : I
I O 5191 75.05 ¢ 5.9 4,3 .1 0.4 0.7 3.4 1.07 1
1 : 1
I O 5174 85.08 : 31.0 13.0 0.z .0 2.z 10,8 0.93 1
I H ' I
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Froject no.: 21.3417.15

Well ident TE2B/3-U-

DATE 4 - 1 - 87.

Table A.II.1.6:
CONCENTRATION OF EOM AND CHROMATOGRAPHIC FRALCTIONS
{Weight ppm of rock)

I :
I IKU-No DEPTH ¢ EOM Sat. Aro. HC
I {m?} :
I mmma === == mmzmmasmsmams mmam ]
I :
I C G&&S 51.60 @ 18547 234 2845 3099
T -
I C 5185 58.79 87& 30 101 131
1 H
I C 5185 &7.40 @ 5479 37 S g1
T 3
I C B&E74 74,78 : &0% 5 34 41
I H
I £ 5191 7505 A2 15 87 10z
i C 51958 85,08 £1% & && 7
b

——
I

15450 1
I

745 1

I

478 1

I

SaE L

I

EFCT
347 1

i



IHUR

‘> Froject no.:

- 51 -

21.3417.15

Well ident.: 7228/3-U-1
DATE & - 1 - &7.
Table A.II.1.7:
CONCENTRATION OF EOM AND CHROMATOGRAPHIC FRACTIONS
{mgfg TOC)

I : 1

I IKU-Ng DEPTH & EOM Sat. Arc. HC Non HC I

I ml : I
===z oxmssomsosmomms mmmE - e e

- I . I
. ) I C 5662 51.&0 7.0 0.9 11.1 2.0 57.9 1
- I : I
I C 5185 58,79 ¢ 106.8 3.7 12.3 1&6.0 0.8 1

1 : I

I C 5183 &7.40 18.7 1.2 1.8 3.0 i5.7 I

I : . I

I C 5&74 T4.78 34 .8 0.3 2.l .3 325 1

1 : I

1 C 519 .05 s 58.5 14 B2 Z.5 £2.0 1

I : I

I £ 51345 &5.08 45,1 0.7 7al 7B 37.3 1

I I
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Project no.: 21.3419.15
Well ident.: 7228/3-U-1
DATE = & - 1 - &7.

)

Table A.II.1.8:

COMPOSITION OF MATERIAL EXTRACTED FROM THE ROCK

1 : Sat ArTo HC SaT Non HC HC I
i IKU-No DEFPTH : — ——— me—— ——— e e 1
1 : EOM EOM EOM Aro EOM Nom HC L
I im) : % % % x 100 % ¥ 100 1
- I e e e
1 : I
I C Gas2 51.60 = 1.3 15 .4 16.7 &.2 83.3 0.1 1
I H 1
I C 5185 58.79 3.5 11.5 15.0 30.0 85.0 17.4 1
I H 1
1 ¢ 5188 47.40 @ 6.5 “F.5 16.0 67.2 84.0 19.0 1
1 : 1
I C B474 74.78 0.8 5.9 6.7 13.3 93.3 7.2 1
I : 1
I C 5191 75.05 s .3 14.0 146.3 16.7 83.7 19.4 1
I : i
I O Bi9s 85.08 & 1.5 15.7 17.2 2.8 82.58 20.8 1
I : 1
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Table A.IT.1.9:

AN

TABULATION OF DATA FROM THE GAS CHROMATOGRAMES

i
|
|

I DEPTH = PRISTANE PRISTANE PHYTANE A n=C17 I
I IKU No. P e ———— B = mm—————— B = CPI 1
I im» :  PHYTANE n—-C17 n-C18 B n—-C27 I
I====s===ssossooSoosoonTSTooEEEIEs = === 1
I H v I
I C B&&2 51.560 5.0 7.2 1.2 5.9 0.z Eeh 1
1 : I
~) 1 ¢ 5185 58.79 0.8 0.9 0.8 1.2 1.0 1.5 1
I : I
I £ 5188 &7 .40 3.3 2.8 0.3 3.4 0.2 1.4 1
1 : 1
I C G474 74.78 2.2 1.7 0.7 2.5 1.1 1.4 1
1 : 1
I ¢ 5191 7&.05 1.3 1.0 0.5 1.9 1.0 1.3 1
1 : i
I C 5196 85 .08 : 1.6 1.5 0.7 2.1 0.3 1.2 1
I : i
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Corrected replacement of

Table A.11.1.10: Molecular ratios from sterane and terpane mass chromatograms. Maturity and
source characteristic ratios.

7228/3-U-1

IKU-NR. depth (m) ab/(abtha)  %22S %20S %bb Tm/Ts  C27 rearr.

hop. ext. hop ster. ster. ster.
1) 2) 3) 4) 5) 6)
-------- maturity-dependent - - - - - - - - maturity- and
----------- parameters - - - - - ------ source-dependent
C5662 51.60 0.71 16.88 6.03 34.12 13.47 50.00

C5191 76.05

E/(E+F)inm/z 191

100 * G/ (G+H) inm/z 191

100 * g/ (g+t) in m/z 217

100 * (r+s) / (q+r+s+t) in m/z 217
B/Ainm/z 191

100 * a/ (atj) in m/z 217

W N -

D 01
— — — — — ~—
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Table A.II.1.11:

a)

7228/3-U-1

Gas yields of the hydrocarbons C1-C7 of adsorbed gas of core samples (ug/kg rock)

- 55 -

IKU No.

S

Lepth {m) ) £2 3 iC4 nCd  2,2-DMC3 o+
CG124 46,79 268.1 33.2 . 17.0 6.1 7.2 . .
C5125 51.49 17.9 4 B.4 1.0 1.2 . .
{5137 £3.54 387.9 51.9 26.6 20.3 17.5 7.3 .
£5129 84,97 184.9 17.4 15.4 7.6 8.9
. = value missing, undefined, or below detection limit
b)

T228/3-U~1

Gas ratios {(v/v) and isotope ratios of the hydrocarbons {1 to (7
of adsorbed gas of core samples.

IKU No.  Depth C1/ 100sC1/ 100+ 41301 d13€z 4D (4
{m) (C2+C3) (C1+€2  (1C4/nC4) (0/00  (0/00 (0/00
+03+1C4 PLR) POBY SMOW?
+nC4)
(5124 46,79 11.33 90.74 79.96 -46.5 -33.7 .
{5135 51.49 2.58 70.36 78.65 -29.5 .
{5127 63.54 10.48 89.09 109.48  -49.3 . .
(5129 84.97 12.55 50.54 80,40  -47.3  -34.5 .

. = value missing, undefined, or below detection limit



THU- 5

)

Table A.II.1.12: 613(3 isotope ratios for extract fractions.

7228/3-0-1
Sample Depth - --—-———-———-= delta 13 C -———=—=—-—-
(m) SAT ARO NSO ASPH
cc5662 51.60 -32.73 -30.21 -28.02 -29.68
‘ ) c5188 67.40 -33.12 -28.99 -29.29 -28.63

EE TS T ST S SCSSSSCSSCSCSCSSCSSENSSSSSSSSZ=ZZ==SSZZ=S=======
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Figure A.II.1.1: Pyrolysis-gas chromatograms (S2 peak).
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Figure A.II.1.2: Saturated hydrocarbon gas chromatograms.

n-C15 etc. - n-alkanes
Pr - pristane
Ph - phytane

*

other acyclic
isoprenoids

'\ J
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) Figure A.II.1.3: Aromatic hydrocarbon gas chromatograms.
N, MN, DMN, TMN - naphthalene and alkylated homologs
P, MP, DMP - phenanthrene and alkylated homologs
DBT - dibenzothiophene

e
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Figure A.II.1.4:

Mass chromatograms of terpanes (m/z 191)

T O M Mmoo O W X

— U VWO VX N X2 T X G o~

Teo 18a(H)-trisnorneohopane

Tm’ 17a(H)-trisnorhopane

17a(H) -norhopane

178(H)-normoretane

17a(H)-hopane

178(H)-moretane

170.(H)-homohopane (22S)
170(H)-homohopane (22R)

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

tricyclic terpane

tricyclic terpane

tricyclic terpane (17R,17S)
tetracyclic terpane

tricyclic terpane (17R,17S)
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Figure A.II1.1.5:

Mass chromatograms of steranes (m/z 217 and 218)
for expelled pyrolysates. o -

Qw -H ®© a 0O T o

S O W O 3 3 - X

< £ w0

138(H),17«(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)

14g8(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 (20S)
140(H),17a(H)-sterane (20R)
14a(H),17a(H)-sterane (20S)
14g(H),178(H)-sterane (20R)
+ unknown sterane
14g(H),178(H)-sterane (20S)
14a(H),17a(H)-sterane (20R)
5a(H)-sterane

5a(H)-sterane

Cortag
Cortag
Co7Mag
Co7tag
CagMlsg
CogMlso

Cogtlso

Co7Mag
CogMs2
Co7Mag
Co7Mag
Cagtso
Cortlag
CagMss
CoqMs2
CogM50
CaqMs2
Cogts0
CagMs0
C2gMs0
Cogtlsn
CogMts2

CagMsy
Cagtlsp
Ca1M36
CooM38

- {I,R=CH

(I11,R=H)
(IT1,R=H)
(IV,R=H)
(IV,R=H)
(T11,R=CH
(III,R=CH
(IV,R=CH
(I,R=H)
(III,R=C2H
(II,R=H)
(IT,R=H)
(IV,R=CH3)
(1,R=H)
(III,R=C2H5)
(III,R=C2H

3)
3)
3)

5)

5)
3)
(III,R=C2H5)
(II,R=CH3)
(II,R=CH3)
(I,R=CH3)
(I,R=C2H5)
(II,R=C2H5)

(II,R=C2H5)
(I,R=C2H5)
(V,R=C2H5)
(IV,R=C3H7)
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Figure A.II.1.6: VITRINITE REFLECTANCE HISTOGRAMS

Grey-black-brown claystone.

Upper case letters indicate values included in

the main population. Lower case letters represent

values in other populations.

Statistical data populations

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

N = Other populations.

Population limits.

Number of measurements in that

population.

Lithology cross-reference table

= Coal

= Bit
=X

v O = T r X G~ I 6o mMmMmooO o >
1

165/N/an1/9

= Clst.
= Clst.
= Clst.
= Clst.
= Clst.
= Clst.
= Clst.
Shale
= Sandstone
= Limestone

gy
dk gy
gn
bn
rd
calc.
carb.

= Lignite
= Carbargillite
= Siltstone
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IKU# C-5662
|

51.6M 7228/3-U-1

-84 -

14-1
i
121 K
i K
10-1 K
1 K
8-1 K
1 K
&=1 KK
| KKK
4= KKK
o | KKK
~V) 2-1 KKKK K k
| RKRKKRK K
O-—+ + + + + + + + + + +

0.00 0.25 0.50 0.75 1.00 1

PP LOW HIGH LIT #VAL MEA
Y 0.21 0.48 ALL 28 0.3
N 0.56 0.58 ALL 2 0.5
OVERALL 30 0.3

ORDERED VALUES FOLLOW:

D.21K 0.23K 0.25K 0.25K 0.26K
0.29K 0.29K 0.29K 0.30K 0.31K
0.36K 0.37K 0.39K 0.40K 0.47K

.25 1.50 1.75

2.00 2.25 2.50

0.27K 0.27K
0.32K 0.32K
0.47K 0.54k

0.28K 0.28K D.28K 0.28K
0.33K 0.33K 0.35K 0.35K
0.57k
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IKU# C-5674 74.8M 7228/3-U~1
|

14-1
!
12-1
|
10-1
|
8-1
!
b-1
|
b= N IN
o | K KNI 1
) 2-1 KIKIKII
1 KKKKKKKI n
0--+ + + + + + + + + + +
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50
PP LOW HIGH LIT #VAL MEAN STDV
Y 0.23 0.60 ALL 23 0.40 0.11
N 0.90 0.91 ALL 1 0.90 0.00

OVERALL 24 0.42 0.15

ORDERED VALUES FOLLOW:

?3K 0.75K 0.25K 0.28N 0.29K 0.30K 0.311 0.35K 0.361
511

0.23
D.42K 0.43N 0.44N 0.441 0,451 0.47K 0.49K 0.51K 0.
0.591 0.90n

38K 0.39K
57

0.
1.571 0.581
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IKU# C-5194 82.3M 7228/3-U-1
|

14-1
1
12-1
|
10-1
|
a8-1 B
| I
6-1 11
I I1I
4= II1 I
| KII I
2=1 KKIII i
i IKKIKI i i K
0--+ + + + t + + + + + +
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50

PP LOW HIGH LIT #VAL MEAN STDV

Y 0.24 0.50 ALL 26 D.35 D.08
N 0.55 0.85 ALL 4 0.71 0.13
OVERALL 30 0.39 0.15

ORDERED VALUES FOLLOW:

0.241 0.25K 0.261 0.286K 0.26K 0.271 0.281
0.331 0.33K 0.341 0.34K 0.351 D0.351 0.361
0.461 0.471 0.491 0.491 0.551 0.651 0.380k

0.311 0.311 0.328 D0.331
0.361 0.391 0.431 0.43K
0.841
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Table A.II.2.1a: Concentration of Cl-C5+ hydrocarbons in headspace gas.

Table A.II.2.1b: Concentration of Cl-C5+ hydrocarbons in occluded gas.

Table A.II.2.1c: Concentration of Cl'C5+ hydrocarbons - summation.

Table A.I1.2.2: Total organic carbon and data from Rock-Eval pyrolysis.

Table A.II1.2.3: Data from pyrolysis-gas chromatograms.

Table A.II.2.4: Vitrinite reflectance data.

. Table A.II.2.5: Weight of EOM and chromatographic fractions.
,/) Table A.II.2.6: Concentration of EOM and chromatographic fractions,

related to rock weight.

Table A.II.2.7: Concentration of EOM and chromatographic fractions,
related to TOC weight. o

Table A.I1I.2.8: Composition of material extracted from the rock.

Table A.II1.2.9: Tabulation of data from the gas chromatograms.

Table A.I1.2.10: Molecular ratios from sterane and terpane mass
chromatograms. Maturity and source characteristic ratios.

Table A.II.2.11: 613C and 8D isotope ratios and hydrocarbon composition of

e}

adsorbed gas fractions.

Table A.II.2.12: 613C isotope ratios for extract fractions.

‘“) """ FIGURES

Figure A.1I1.2.1: Pyrolysis-gas chromatograms (S2 peak).

Figure A.1I1.2.2: Saturated hydrocarbon gas chromatograms.

Figure A.11.2.3: Aromatic hydrocarbon gas chromatograms.

Figure A.11.2.4: Mass chromatograms of m/z 191 (terpanes).
A.11.2.5: Mass chromatograms of m/z 217 and 218 (steranes).
A.I1.2.6: Vitrinite reflectance histograms.

A

JdI1.2.7: 613C isotope profile for extract fractions.

Figure
Figure

165/N/an1/2



LY., iy

Project no.: 21.3419.1%5
Well ident.: 7227/8-U-1
DATE : 2 =12 - 8&.

Table A.II.2.1a:

CONCENTRATION tul Gas / kg dry Rock) OF {1 - OS5+ HYDROCAREONS IN HEADSPACE GAS
I SumM SUM WET- iC4 I
1 IKU DEPTH C1 cz C3a iC4& nC4 CE5+ Cl-C4 (C2-C4 NESS ---——- I
1 no. m (% nC4 1
I= m=m==]
I I
I C 5430 38.17 &3 53 0.00 ##sxxx I
I I
I C 5134 4£0.71 50 50 0.00 *#x%x% I
I I
Table A.II.2.1b:
CONCEMTRATION (ul Gas / kg dry Rock) OF 1 - C5+ HYDROCARBONS IN  OCCLUDED GAS
I SUM SUM WET- it4 I
I IKU DEPTH 1 cz €3 iC4 nC4 Co+ Ci-C4 CZ-C4 HNESE ————- I
I no h (% ncd 1
l::::: _______ == = paadeonpendofronpiadenfaadoddagestesiod I
I I
I C 5130 38.17 1624 121 73 2 18 1850 236 12.71 1.28 1
I I
I € 5134 £0.71 319 24 29 37z 53 14,37 #sss%e [
I I
I ¢ 5132 43, 44 &00 35 34 25 5469 &% 10,30 #%%##% I
I I
I C 5133 47 .81 519 LA &3 b2b 107 17.05 ##%%%% 1
1 I
I £ 5134 50. 66 725 54 &8 847 122 14,38 ##asss% I
I I
I ¢ 5435 53.40 &5 73 79 1114 154 13.55 #xs%%% I
I I
I ¢ 5438 57.95 201 ey 33 14 7z 71 25.94 0.00 1
I I
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Project no.: 21.3419.15
Well ident.: 7227/8-U-1
DATE - 12 - 86,

Table A.II.2.1c:

CONCENTRATION tul Gas / kg dry Rock) OF €1 - C5+ HYDROCARBONS SUMMATLON

I SUM SUM WET~- it4d 1
1 IKkU DEPTH Ci z C3 iC4 G4 C5+ Ci-C4 C2-C4& NEBE -—--——- 1
I 0. m (% nC4s I
I === z=z=m= === m=mm= =1
1 1
I ¢ 5130  38.17 1677 121 73 2k 18 19413 234 12.36 1.28 1
1 1
I C 5131 40,71 389 24 29 423 53 12.486 #%%#¥% 1
1 I
I C 5132 43 . 44 600 35 34 25 &69 69 10.30 ##s#¥% 1
1 I
I C 5133 47 .81 519 LY &3 . &26 407 17.05 #exxx# ]
I 1
I C 5134 50. &6 725 G4 68 - 847 122 14,38 #%ex#sx [
1 I
I ¢ 5135 53.40 55 73 72 111é 154 13,55 ##%#%% I
1 I
I ¢ 51346 57.95 =01 24 33 14 272 71 25.F4 0.00 1
1 I
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Table A.11.2.2:
7227/8-U-1

bATA FROM ROCK EVAL PYROLYSIS

o /

HYDR. OXYGEN PETROLEUM PROD. TEMP.I

; IKU DEPTH : 51 2 §3 TOC  INDEX INDEX POTENTIAL INMDEX MAX I
I No. : 81 I
I - I
I m/ft ¢ ( mg/g ROCK ) (%) ¢ mg/g TOC ) G1+52 51452 (Cr 1
i : i
IC5213 30.70 : 0.02 0.19 0.08 0.2 -68 29 0.21 0.10 434 1
§ C 5214 31.60 : 0.02 0.24 0.10 0.32 75 31 0.26 0.08 432 i
i C 5215 32.72 : 0.00 0.11 0.00 0.12 92 0 0.11 0.00 430 i
; Aszie 33.70 0.00 0.04 0.06 0.10 40 60 0.04 0.00 421 %
i € 5217 33.97 : 22 5.12 0.17 1.91 268 9 5.34 0.04 42 i
i C 5218 34.70 : 0.00 0.03 0.02 0.19 16 11 0.03 0.00 441 i
i C 529 35.560 : 0.0 0.10 0.05 0.19 53 26 0.11 0.09 (4?3)%
i € 5220 346.60 : 0.00 0.00 0.00 O0.11 0 0 D.00 #%xxxx  x¥% i
i C 5221 37.70 : 0.00 0.09 0.04 0.14 &b 29 0.09 0.00 {503}§
i C 5zzz 38.14 ; 0.15  3.44 0.20 1.83 188 11 3.59 0.04 427 i
% C 5223 38.55 : 0.2z 5.58 0.29 2.24 249 13 5.80 0.04 421 i
; C 5224 39.70 : 0.01 0.26 0.0z O0.z22 118 9 0.27 0.04 432 i
i C 5225 40.75 : 0.07 0.59 0.0z 0.75 79 3 D.46 0.11 429 i
i C 5224 41.70 : 0.07 0.76 0.10 0.86 a8 12 0.83 0.08 432 i
% C 5227 42.73 : 0.05 0.62 0.23 0.74 84 31 0.67 0.07 431 i
i C 5zz8 43.58 : 0.05 0.35 0.23 0.68 51 34 0.40 0.13 431 i
i C 5229 44.70 : 0.01 0.44 2.55 0.61 72 (418) 0.45 0.02 434 i
i € 5230 45.70 : 0.0z 0.26 9.38 0.52 50 (1804) 0.z 0.07 433 i
; € 5231 46.70 : 0.01 0.51 4.35 0.74 69 (588) 0.52 0.02 434 i
; € 5232 47.75 : 0.00 0.23 0.33 0.06 383 (550 0.23 0.00 CSES)%
§ C 5233 . 49.72 : 0.0z 1.04 .21 1.00 104 21 1.06 0.0z 433 ;
% C i34 50.63 : 0.0  1.39 0.22 1.23 113 18 1.42 0.0z 433 %
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Table A.II.2.2 cont.

7227/8-U-1

DATA FROM ROCK EVAL PYROLYSIS

I : HYDR. OXYGEN PETROLEUM PROD. TEMP.I
I IKU DEPTH : 51 52 83 TOC INDEX INDEX POTENTIAL INDEX MaAX I
I No. : 51 I
1 S m——— 1
I m/ft : ( mg/g ROCK (%) { mg/g TOC ) B1+82 S1+82 €y 1
1 1
I H I
I € 5235 52.75 : 0.03 0.66 0.11 0.57 116 19 0.49 0.04 428 1
I : I
I C 5236 53.60 : 0.04 0.55 0.07 0.58 95 1z 0.59 0.07 433 1
I : 1
I C 5237 57.70 : 0.01 0.1z 0.20 0.27 b4 T4 0.13 0.08 439 1
I : 1
I C 5238 58.80 : 0.00 0.15 0.45 D0.20 75 (2251 0.15 0.00 442 1
I : 1
I C 5239 59.70 : 0.00 0.04 1.42 0.14 29 (1014 0.04 0.00 (36601
I : I
I € 5240 60.90 : 0.00 0.0z 0.46 0.18 13 (287 0.0z 0.00 32311
1 : I
I C 5241 51.68 @ 0.00 0.24 0.22 0.14 171 157) 0.24 0.00 (54111
1 : I
I C 5242 62.70 « 0.00 0.27 0.13 0.17 159 74 0.27 0.00 443 1
I : I
I C 5243 63.70 : 0.00 g0.16 0.05 0.15 107 33 0.1é6 0.00 448 1
I : : I
1 C 5244 b64.60 : 0.02 g0.21 0.10 0.25 84 40 0.23 0.09 447 1
I : 1
I C 5245 &5.65 @ 0.00 0.19 0.09 0.33 58 27 0.19 0.00 51331
I T - I
I C 52446 &6.62 @ 0.00 0.03 0.56 0.28 11 (200 0.03 0.00 (47431
I : I
I C 5247 &7.65 : 0.00 0.12 0.33 0.18 &7  (183: 0.1z 0.00 (82731
1 : 1
I C 5248 &8.75 : 0.00 0.00 4.186 0.12 0 (34&67) 0.00 #%xxs¥ ¥%% I
I : I
I C 5249 69.70 : 0.00 0.24 0.49 0.21 114 (233} 0.24 0.00 (55011
1 H I
I € 5250 70.75 = 0.00 D.20 0.38 0.15 133 (253 0.20 0.00 (54101
1 : ) ) 1
I € 5251 71.60 : 0.00 0.32 D.14 0.26 123 54 0.3z 0.00 (534121
I : 1
*¥¥¥% = not determinable

{ ) = value questionable due to low TOC or 5%
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Table A.I11.2.3: Data from pyrolysis-gas chromatograms.

Core 7227/8-0U-1

Sample Depth I TOC 1 C1 C2-C5 Cc6-C14 Ci5+ I (m+p)-xylene/
Nr. I I I n-octene
(m) I (%) I - - Ca r e a %) - - I (pkht/pkht)
C-5217 33.97 I 1.91 1 9.04 15.35 43.12 31.73 1 1.59
- C-5222 38.14 I 1.83 1 19.05 34.72 42 .68 3.54 1 2.00
) C-5223 38.55 1 2.24 1 8.35 9.99 50.14 31.44 I 3.38
C-5234 50.63 I 1.23 1 4.83 10.20 64.02 20.93 1 0.58
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Well Identification:7227/8-U-1

Table A.II.2.4: Reference number:21.3419.15
(1/1>

VITRINITE REFLECTANCE DATA

I IKU NO I LOCATION I DEPTH I VITRINITE 1 REL 1 STANDARD 1 FLUORE- I

I I I (M) I REFLECTANCE 1 RAT I DEVIATION I SCENCE I
I I I I I I I I
I1 C 5222 1 ———- I 38.1 1 0.28 (20 I G I 0.09 I 2-3,4-5 1
I I I I 0.51 (1) I R I 0.00 I I
I I I I I I I I
I C 5231 1 —-———- 1 46.7 1 0.34 (20 I G 1 0.05 I 3-4,5 1
I I I I 0.75 (3) I R I 0.16 I I
I I I I 1.27 (1) I R I 0.00 I I
1 I I I I I I I

————— ————————— - ————— — ——— —— ——————— ————— —————————— - —————————————— ———— ——_————— o ———— o~

REL RAT (Reliability Rating): G Good; F = Fair; P = Poor

Stained; R = Reworked.
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Project no.: 21.3419.1
Well ident.: 7227/8-U-1
DATE @ & - 1 - 87,

Table A.II.2.5:

WEIGHT OF EOM AND CHROMATOGRAPHIC FRACTIONS

I : Rock 1
I IKU-No DEPTH @ Extr. EOM Sat. ACO. HC Non HC TOC 1
I : I
I (m2 2 igl {mg? {mg) (mg) {mg? {mgl {(%y I
[=====zme= momm = mom e
I : I
I o Bzis 2.7z 0 25.0 g.0 2.0 1.4 3.5 5.5 0.42 1
I : 1
1 O 5217 33.97 7.8 20.6 0.4 1.9 2.3 18.3 0.97 1
I : o« I
i O = D] 38.14 ¢+ 11.1 T0.4 1.0 4,3 5.3 65.1 5.43 1
I H I
1 O B2E3 38.55 @ i15.2 53.8 1.1 5.0 &.1 47 .7 2.78 1
I H i
I O OBZE8 43,58 +  12.8 8.9 1.1 0.4 1.7 Ted 1.10 1
I H I
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Project no.: 21.3419.15
Well ident.: 7227/8-U-1
DATE 1 & - 1 - 87,

)

Table A.II.2.6:

COMCENTRATION OF EOM AND CHROMATOGRAPHIC FRACTIONS

{Weight ppm of rock?

1 : 1
1 IKU-No DEPTH @ EOM Sat. Aro. HC NMon HC I
I {m} : I
\‘> I : 1
» I C 5215 32.72 s 360 8z 5E 139 221 1
1 : 1
I ¢ 5217 o 33.97 2108 37 197 233 187 I
I @ * o 1
I C 5222 38.14 @ 6337 86 389 475 5861 1
I : 1
I ¢ 5223 38.55 3537 71 331 407 33 1
I : I
I C 228 43.58 @ L9454 &4 47 131 545 1
1 I

e
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‘ :) Project no.: 21.3419.15
Well ident.: 7227/8-U-1
DATE = & - 1 - 8&7.

Table A.II.2.7:

COMCENTRATION OF EOM AND CHROMATOGRAPHIC FRACTIONG

tmg/g TOC
1 : I
I IKU-No DEPTH @ EOM Sat. ATC. HC Mon HC 1
1 (m? : I
I === == == mzomzmmmm=]
s I : I
‘ ) I C 5215 32.72 85.& 19.4 13.7 33.1 £z.5 1
- I : 1
I C 5217 33.97 » 217.4 3.8 20.3 24 .1 193.3 1
I : ) I
1 C 5222 38.14 1 116.7 1.6 7.2 8.8 107.9 1
1 : I
I C 5723 38.55 @ 127.7 . 11.9 14,5 i12.8 1
I : 1
I C G228 43.58 @ L£3.3 7.7 4.5 11.9 1.3 1
T I

N

R
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Project no.: 21.3419.15
Well ident.: 7227/8-U-1
DATE & - 1 - 87.

Table A.II.2.8:

COMPOZITION OF MATERIAL EXTRACTED FROM THE ROCK

I : Sat ATC HC SaT Mov HC HC I
I IKU-No DEPTH ' —— — e —— I
1 : EOM EOM EOM Aro EOM Norm HC I
I {m) : % % % x 100 % x 100 I
I === === ===]
I : I
1 C 5215 32.72 s 2. 16.0 38.7 141.7 51.3 &3.0 1
I : I
I C 5217 33.97 1.7 F.3 11.1 18.8 88.9 2.4 1
I : I
I C 522z 38.14 1.4 4.1 7.5 8.2 2.5 8.1 1
1 : 1
I C BZZE 38.55 2.0 G4 11.4 21 .4 88.4 12.8 1
I : I
I L B8 43.58 12.1 5.7 18.9 180.0 81.1 3.3 1
i : I
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Table A.II1.2.9:

TABULATION OF DATA FROM THE GAS CHROMATOGRAMS

T227/8-U-1
I DEPTH : PRISTANE PRISTANE PHYTANE A n-C17 I
1 IKU No. ] mem————— A = mm————— B = CPI 1
I {m» : PHYTANE n-C17 n—-Ci8 B n-Cz7 I
I s
I : I
1 C 5215 32.72 ¢ 1.3 2. 1.0 1.9 0.7 1.2 1
1 : I
I C 5217 33.97 = .2 1.3 0.9 1.5 1.4 1.1 1
o I : I
p,> I C 5222 38.14 1 1.4 2.2 1.4 1.6 0.8 1.2 1
H : I
I C 5223 38,55 @ 1.2 1.9 0.8 2.2 .46 1.0 1
I : I
1 C 5228 43.58 @ 1.7 1.0 0.4 1.8 2.0 1.0 1
1 : o 1
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Corrected replacement of

Table A.11.2.10: Molecular ratios from sterane and terpane mass chromatograms. Maturity and
source characteristic ratios.

7227/8-U-1

IKU-NR. depth (m) abl/(ab+ha)  %22S %20S %bb Tm/Ts  C27 rearr.

ext. hop ster.
hop. ster. ster.
1) 2) 3) 4) 5) 6)
-------- maturity-dependent - - - - - - - - maturity- and
----------- parameters - ---------- source-dependent
C5222 38.14 0.86 56.56 13.92 61.46 18.52 25.00
C5228 43.58 0.77 42.99 - - 8.98

E/(E+F)inm/z 191

100 * G/ (G+H) inm/z 191

100 * g/ (g+t) in m/z 217

100 * (r+s) / (q+r+s+t) in m/z 217
B/Ainm/z 191

100 * a/ (atj) in m/z 217

wW N -

D 01
— — — — — ~—
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Table A.II.2.11:

a)

77781
Gas yields of the hydrocarbons (1-(7 of adsorbed gas of core samples {ug/kg rock)

IKU No. Depth (mi o1 £z £3 iC4 nléd  2,2-DMC3 05+
05135 53.40 17.6 2.4 . . . .

. = value missing, undefined, or below detection limit

b)

722778-1-1

Gas ratios (v/v} and isotope ratios of the hydrocarbens {1 to C7
of adsorbed gas of core samples.

IKU No.  Depth €1/ 100«C1/ 100 41301 di3tz 40 ¢
{m {C2+(3} (C1+C2  (iC4/né) {0/00 (0/00 (0/00
+3+iCh FOR} POR) SHOW)
+nlé}
(5135 £3.40 13.88 23.00 . -32.7 . \

. = value missing, undefined, or below detection limit
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Table A.II.2.12:

13

- 102 -

§ “C isotope ratios for extract fractions.

7227/8-0U-1
Sample Depth
(m)
c5222 38.14
c5228 43.58

delta 13 C -==—=-=-—=--
ARO NSO ASPH
-26.57 ---  -26.91
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Figure A.II.2.1: Pyrolysis-gas chromatograms (S2 peak).
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'”> Figure A.I1.2.2: Saturated hydrocarbon gas chromatograms.
n-C15 etc. - n-alkanes
Pr - pristane
Ph - phytane
* - other acyclic
isoprenoids

165/N/an1/13
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)

"“) Figure A.11.2.3: Aromatic hydrocarbon gas chromatograms.
N, MN, DMN, TMN - naphthalene and alkylated homologs
P, MP, DMP - phenanthrene and alkylated homologs
DBT - dibenzothiophene ’

N

165/N/an1/6



INTENSITY (mU>

80.00

70.00

60.00

50.00

40.00

30.00

20.00

10.00

), @ )

Analysis 4139C5215A 2,1,1 NORDKAPP
: Aromatised steranes,
- triterpanes and other polycyclics Aromatic hydrocarbons
] — ,  C-5215
- 7227/8-U-1
N 32.72 m
. mp DMP
- m|m m
] P 1 '
— —
-t
iy o
i | ‘
A 1 
i | ‘
] TMN
_ i
B DMN
T L] L I Ll L} L] L] I T T L] L] l T L T T l L) T L] 1] l L] L) L] ¥ ' L] L] L] L] —I L] T LE L] .
~10.00 . 20.00 30.00 40.00 50.00 60.00 20.00 80.00

RETENTION TIME C(MINUTESD



U () ) \-)
— N N \

INTENSITY (mU>

Analysis 419C5217A 2,1,1 NORDKAPP
] Aromatic hydrocarbons
140.00 — C-5217
i 7227/8-U-1
] 33.97 m
120.00 —
100.00 — Aromatised steranes,
] triterpanes and other polycyclics
i — .
1 —
80.00 — vp | DMP ?’
1 ‘sl Kmm
60.00 —
40.00 —
20.00 —
0 . DD ‘ I L] l T L] L] L] " T T ] ) l 1] ] T 1] l ) L) L] L) l 1] 1 ] ¥

30.00

40.00 50.00
RETENTION TIME (MINUTES)



INTENSITY (mU)

{\\J : RN

Analysis 4139C5222AR 2,1,1 NORDKAPP
100.00 — Aromatic hydrocarbons
C-5222
. MP -U-
— 7227/8-U-1
] 38.14 m
7 P
80.00 — DMP Aromatised steranes,
~— triterpanes and other polycyclics
] TMN r |
i i
N | ]
60.00 — —
~
b ]
40.00 —
20.00 —
0 D 0 T ) ) l L) ) ] T I ] ¥ ] T B L} L] l L] T T L I L) L] L] L] I 1 L) ] ) ' T L L] L]
10.00 20.00 30.00 40.00 50.00 €0.00 20.00 80.00

RETENTION TIME C(MINUTES)



60.

So.

INTENSITY (mU>

. 40.

30.

20.

10.

00

00

00

00

00

.00

. Analysis 4139C5223A 2,1,1 NORDKAPP

] P Aromatic hydrocarbons
] C-5223

] 7227/8-U-1
7 - 38.55m
] MP —
7 Ll
- Aromatised steranes,

— l I |'triterpanes and other polycyclics -
4 I j 1

— ]
i } —

| 5

] TMN '
b m
I DMN i‘
- — "W

7 MN
- /M

T T L ' T L] L l ) L} L] ' L - L} L) L} l L L) Ll L] I L] L] L] T l T L) L] L] ' L} L L) L
10.00 20.00 30.00 40.00 50.00 60.00 20.00 80.00

RETENTION TIME (MINUTES)



INTENSITY (mUd

70.

60.

S0.

" 40.

30.

' 20.

- 10.

00

00

00

0o

00

00

00

.00

Analysis 413C5228A

— \-// S

2,1,1 NORDKAPP

i TMN
DMN

Aromatic hydrocarbons
C-5228

7227/8-U-1

43.58 m

Aromatised steranes,

triterpanes and other polycyclics
f 1

o
- 611 -

20.00 30.00 40.00 50.00 €60.00 20.00 80.00
RETENTION TIME (MINUTESD



)

LY.....

- 120 -

Figure A.1I.2.4:

Mass chromatograms of terpanes (m/z 191) for

expelled pyrolysates.

—_ W DO T XN O G

Tro m Mmoo W P

TS, 18a(H)-trisnorneohopane

Tm’ 17a(H)-trisnorhopane

170(H) -norhopane

178(H)-normoretane

170.(H) -hopane

178(H)-moretane

170(H)-homohopane (22S)
17a(H)-homohopane (22R)

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

unknown triterpane

tricyclic terpane

tricyclic terpane

tricyclic terpane (17R,17S)
tetracyclic terpane

tricyclic terpane (17R,17S)
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) (52225AT 14-JAN-B7  Sir:Voltage 7678H  Rent:IKU Systen: TRIT
‘ Sample 1 Injection1  Group | Mass 131.1888
Text:
E
108, Nora: 185
B
88
m/z 191
C-5222
68 7227/8-U-1
C 38.14 m
) ®
28 A
T
B

28:88  32:08  35:68 48:08  44:08

48:88
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(5228SAT 14-JAN-87  Sir:Voltage 7878H  FAcnt:IKU Systea:TRIT
Sample 1 Injection 1  Group 1 Mass 131.1688
Text:
168 E Nor: o
88 |
m/z 191
C-5228
7227/8-U-1
68 . . € H 43.58 m
B F 8
48 | D I
J
28. A

P

28:08  32:08 36:08 4889 4488  45:08
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Figure A.11.2.5:

Mass chromatograms of steranes (m/z 217 and 218)
for expelled pyrolysates.
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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)
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14g(H),178(H)-sterane (20S)
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5a(H)-sterane
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]
\ .
)
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(1,R=C,Hg)
(V,R=C,H)
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C52225AT 14-JAN-87  Sir:Voltage 7878H  Acnt:IKU Systea: TRIT
Sample | Injection 1  Group 1 Mass 217.1088
Text:
188, Nora: 13
m/z 217
8. C-5222 “
7227/8-U-1
38.14 m
68
n
48
s t
28 f
W’w\ww—[\)'m Wy
a b
8 . - - . '
c4:09 28:98 32:08 36:00 49:98
C5222SAT  14-JAN-87  Sir:Voltage 7678  Aent:IKU Systea:TRIT
Sample | Injection 1  Group I Mass 218.1008
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m/z 218
C-5222
88 7227/8-U-1 A
38.14 m '
h
68 s
48 t
u
28 |
- Wi,
8 : : . . .
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Figure A.II.2.6: VITRINITE REFLECTANCE HISTOGRAMS

Key: A
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LOW+ HIGH

VAL.

Grey-black-brown claystone.

Upper case letters indicate values included in

the main population. Lower case letters represent

values in other populations.

Statistical data populations
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Number of measurements in that

population.

Lithology cross-reference table

= Clst.
= Clst.
= Clst.
= Clst.

= Clst.
= Clst.

= Coal

= Bit
= X

U O =Z2Z X2 rmr R G- T o MmMmooO om >
"

165/N/an1/10

= Clst.

Shale
= Sandstone
= Limestone

gy
dk gy
gn
bn
rd
calc.
carb.

= Lignite
= Carbargillite
= Siltstone



LY.

)

IKU# C-5222 38.1M 7227/8-U-1

141
|
12-1
|
10-1
|
-1
I N
-1 K
I K
4-1 KK
. I KK NK
) -1 K KKKK
— | KKKKKK n
O--+ + + . + + + + + + +
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 .00 2.75 .50

PP LOW HIGH LIT #VAL MEAN STDV
Y 0.15 D.44 ALL 20 0.:28 0.09
N 0.51 0.52 ALL 1 0.51 0.00

OVERALL 21 0.29 0.10

ORDERED VALUES FOLLOW:

0.15K 0.17K 0.17K 0.18K 0.19N 0.19K 0.19K 0.24K 0.25K 0.2Z5K 0.29K
0.29K 0.30K 0.31K 0.35N 0.36K 0.34K 0.41K 0.42K 0.43K 0.51n

S
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IKU# C-5231 46.7M 7227/8-U-1
|
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|
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|
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I
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I NN
4=1 IN
I IN
2-1 NINN
! NKKNIN n i n i
0-—+ ¢ + + + + 4 + + + +

0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50

PP LOW HIGH LIT #VAL MEAN STDV
Y 0.24 0.47 ALL 20 0.34 0.05
N 0.60 0.93 alLL 3 0.75 0.148
N 1.27 1.28 ALL 1 1.27 0.00

OVERALL 24 0.43 0.:23
ORDERED VALUES FOLLOW:
0.24N 0.26N 0.28K 0.301 0.30N 0.31N 0.33N 0.34K 0.341 0.341 0.34N

0.35N O0.35N 0.36N 0.37N 0.38N 0.39N 0.401 0.43N 0.46N 0.40n 0.72i
0.92n 1.274
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Figure A.I11.2.7: 613C isotope profile for extract fractions.
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APPENDIX II.3: TABLE OF CONTENTS

Core 7227/8-U-3:
TABLES

Table A.II.
Table A.II.
Table A.II.
Table A.II.
Table A.II.
Table A.II.
Table A.II1.3.5:
Table A.II.3.6:

.la: Concentration of Cl'C5+ hydrocarbons in headspace gas.
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Project no.: 21.3419.15
Well ident.: 7227/8-U-3
DATE : Z2 - 12 - 86.

Table A.II.3.1a:

CONCENTRATION (ul Gas / kg dry Rock) OF £1 - C5+ HYDROCARBONS IN HEADSPACE GAS
1 SUM SumM WET— its I
I IKU DEPTH C1 cz C3 iC4 nC4 C5+ C1-C4 C2-C4 NEBS -————— I
1 No. m (% nC4 1
1 1
I 4 1
I C 5019 32.03 572 44 1384 &16 G T.lb4 #uxssx I
I I
1 C 50z 33.21 1104 85 1189 85 7.11 wwxxex I
I 1
I C 5021 38.38 54890 3481 2123 521 397 865 &144Z 6522 10.62 1.31 1
I , I
1 C 5022 39.28 134598 10039 95696 3063 339 1152 157735 23138 14.4&7 .03 I
1 I
I C 5023 44,31 141893 4876 1454 1391 149615 7722 GB.14 ##xxEx I
I 1
1 C 5024 47 .13 52927 1717 1306 &49 54599 3672 L.4F FEFEEE I
I I
I ¢ 5025 49,467 28558 349 28907 349 1,21 wEEEEE I
I I
I C 5026 52.94 20099 20099 0.00 ###s%% I
I I




KU

#1.3419.15
7227/ 8-U-3
12 - 86,

Project no
Well ident
DATE : 2
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Table A.II.3.1b:

CONCENTRATION (ul Gas / kg dry Rock: OF C1 - C5+ HYDROCARBONS IN OCCLUDED QAS
I SUM SUM WET- iC4 1
1 IKU DEPTH Ci cz C3 iC4 nCh4 5+ C1-C4 (C2-C4 NESE -————- I
I no. m - (%) nts 1
I : =1
I I
I C 5019 3z.03 9z 361 28 &5 1314 389 29,43 #%¥ER% I
I I
I C 50z0 33.21 1260 433 50 99 36 245 1877 617 32.89 2.80 1
I I
I ¢ 5021 38.38 16576 7484 235 1730 1509 1625 37295 20718 55.55 1.19 1
1 I
I € 502z 39.28 16467 230z 6693 1939 203 1204 12804 11137 86.98 2.55 1
1 I
I C 5023 44,31 59z8 4131 35546 2995 168 1729 14779 10851 &4.67 17.83 1
I : I
I ¢ 5024 47 .13 7723 1371 2290 1148 533 988 13045 5343 40.8%9 Z.15 1
I I
I € 5025 49 .67 S&Z 175 &57 1534 Zié 1810 3144 2582 B2.11 7.11 1
I I
I C 5026 CZ.%4 6374 173 25 S 16 LSéA Ga41 247 3.7Z 2.12 1
I I
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Project no.: 21.3417.15
Well ident.: 7227/8-U-3
DATE 2 - 12 - 84,

)

Table A.II.3.1c:

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

S SUM WET- iCh
IKU DEFTH Ci cz C3 iC4 nC4 CS+ C1-C4 CZ-C4 NESS -—————
= m %0 G4
C 5019 32.03 1497 405 28 1452 1931 433 2245 EEREEE
C 5020 33.21 2364 517 50 99 36 245 30648 702 22.89 2.80

\ y

5021 38.38 71467 10966 12058 =311 1706 2490 98707 27241 27.580
€ 50z2 39.28 136265 12341 16389 5002 547 2353 170839 34274 20.10 9.23
C B0Z3 44,31 147821 2008 5010 4387 148 1729 1663%4 18573 11.16 26.1%

C 50&4 47.13 &0&50 3088 3896 1797 533 P88 4FL54 014 12.94

€3}
il
el

C 5025 4% .67 EF120 525 657 1534 2ia 1810 3208z 2731 F.15 7.1t

C 5026 BZ.94 26493 173 25 34 16 554 2H7AD 247 0.2 21z

bt di bt fei bt B bl et bt bt et b fet B bt bt b b el bt b
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Table A.II.3.2:
TIE7/8-U-3

bATA FROHM ROCK EVAL PYROLYGSIES

HYDR. OXYGEM PETROLEUM PROD. TEMP.

i IKU DEPTH : 81 5z 53 TOC  INDEX INDEX POTENTIAL INDEX HMAX
I HNo. : g1
I S e
I m : ( mg/g ROCK LR 9 { mg/g TOC » Si+Bz S1+82  (C)
: =
I C 5095 31.60 : 2.00 37.06 0.64 12.18 304 5 37.06 0.05 419
“) % ¢ 5019 32.03 ; z.08 36.36 0.33 10.19 357 3 38,44 0.05 407
----- | I C 5096 32.83 ; 0.49 12,49 0.66 4.72 265 14 12.98 O0.04 412
; ¢ 5020 33.21 : 1.64 36.75 0.49 8.75 420 & 38.39 0.04 409
i ¢ 5097 33.75 : 1.85 35.45 0.94 11.81 300 8 37 .30 0.05 412
é C 5098 34.70 : 0.95 21.70 0.61 7.50 289 & 22.485 0.04 4158
i 5097 35.75 : 1.91 35.00 1.05 11.31 309 9 35.91 0.05 411
; ¢ 5100 346,35 : 0.85 18.54 1.27 7.05 263 18 19.39 0.04 422
i il 37.65 : 1.13 24,74 0.55 &.02 308 7 5,87 O.04 410
T
E € =021 38.38 ; 1.75 3&4.15 0.58 10.27 352 & 37.50 0.05 404
é C 5i02 38.80 : 1.27 28.02 0.42 B.42 333 7 9.29 0.04 411
J;) § ¢ 5022 39.28 : 4.03 Bé.62 0.465 13.22 428 5 &0, 55 0.07 4
i ¢ 5103 32.70 : Z2.89 RELZT 1.17 14.16 389 8 55.14 0.05 400
i C 5104 40.80 : 3.63 57.50 0.80 17.44 330 5 &1.13 0.048 412
g C 5105 41.75 : 1.58 38.40 1.29 9.52 403 14 37.98 0.04 413
i C 5106 42.70 : 1.06 29.45 0.85 7.93 371 11 30.51 0.03 414
§ ¢ 5107 43.77 : 3.69 49.50 1.55 14.15 307 & 53.19 0.07 413
§ C 5023 44,31 f 3.31 5&.32 0.59 13.468 412 & 59.463 0.0&8 404
; £ 5108 44,88 @ 3.18 44,14 1.45 14.55 &4 10 &7 .34 0.05% 410
é C 5109 45.78 ; 2,06 43.10 1.07 11.46 37 & 2 45,16 g.05 403
3 i C 5110 44,78 : 3.10  &2.99  1.30 14.8% 423 2 &6.09 0.05 409
- é C 5024 47 .13 : 3.43 BB.E4 D.T7S 14014 352 5 &1.77 0.04 403
% C 511 47 .85 : 1.14 72.99 1.51 15.23 479 10 74413 0.0z 41z

bt e e bk et i bl et fed bt b e et B e bt bt ek bt el bt bt bt et bed b Bt bd Rl et ket bt el bt B ed bl b b kel bt b b b b e b e e

[ B I e e
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Table A.II.3.2 cont.

)

TIET/B-U-3

DaAaTA FROHM ROCK EVAL PYROLYEBEIS

I : HYDR. OXYGEN PETROLEUM PROD. TEMP.I
I IKU DEPTH 1 S1 g2 83 TOC INDEX INDEX POTENTIAL INDEX MaX I
I No. : 51 I
1 - I
I m : U mg/g ROCK Yo% { mg/g TOC » Gi+52 S1+82 (€ 1
I=== = = ===
I : I
I S B 48.80 : 5.43 B85.74 1.81 19.z22 4ih g F1.17 0.06 408 1
1 : I
ﬂa> 1 ¢ 5028 49,467 : 0O.66 22.81 0.75 5.41 422 14 2347 0.03 420 1
: I : I
o I C 5113 49,90 @ 0.27 ?2.30 0.73 4.53 205 16 7.57 0.03 425 1
I : I
I C 5114 50.90 : 0.50 13.49 0D.71 5.85 231 12 13.99 D.04 421 1
I : 1
I € 5115 51.846 @ 0.28 4,12 0.54 3.485 113 15 &40 0.06 430 1
I . : I
I C 5114 E2.92 « 0.76 27.60 1.38 7.90 349 17 28,34 0.03 419 1
I : I
I ¢ 5024 E2.94 @ 0.85 3i1.14 0.45 8,50 3b4 g 31.99 0.03 420 1
I I
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Table A.II1.3.3: Data from pyrolysis-gas chromatograms.

Core 7227/8-U-3

______...__..__.__..__.-.__—.-__—_...____._._._.-.._-..-.—___..._____._._.____—__-—___....__._—_

Sample Depth I TOC I C1 C2-C5 cé6-C1l4 C15+ I (m+p)-xylene/
Nr. I I I n-octene
m> I (% 1 - - (a r e a %) - - I (pkht/pkht)
C-5096 32.83 I 4.72 1 6.73 13.81 47 .20 28.65 1 1.07
) C-5020 33.21 1 8.75 1 6.75 12.84 54.62 23.78 I 1.35
C-5800 40.80 I 15.07 1 7.98 16.55 49.47 25.04 I 1.36
C-5111 47.85 1 15.23 I 10.37 29.66 49.13 10.84 I 0.99
C-5115 51.86 I 3.65 I 11.60 24.21 57.17 7.02 1 1.18

S
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Well Identification:7227/8-U-3

Table A.I1.3.4: Reference number:21.3419.15
(1/1)

VITRINITE REFLECTANCE DATA

1T IKU NO 1 LOCATION I DEPTH 1 VITRINITE 1 REL I STANDARD 1 FLUORE- 1
I

I I (M) 1 REFLECTANCE I RAT I DEVIATION I SCENCE 1

I I I I I I I 1
I C 5800 1 —-——— I 40.8 1 0.29 (30> 1 I o0.06 I 1-3 I
I I I I 1 I I I
I C 5800 1 ———— I 40.8 1 1.23 (300 I F 1 o0.16 I - I
I HY-PY 1 I I I I I I
I I I I I 1 I I
I Cs111 1 —_———— I 47.8 1 0.27 (24> 1 G 1 0.06 I 1-2 I
1 I I I I I I I
1 C 5115 1 —-———— I 51.9 1 0.30 (11> I G 1 0.05 I 1-2,6-7 1
I I I I 0.56 (4 I R 1 0.09 1 I
I I I I I I I I
1 C 5801 1 —-———— I 51.9 1 1.22 (4) I P I 0.04 I —-—— I
I HY-PY 1 I I 0.87 (1) I BP I 0.00 I I
I I I I 1.6 (10> I R 1 0.15 I I
I I I I I 1 I I

REL RAT (Reliability Rating): G = Good; F = Fair; P = Poor
S = Stained; R = Reworked;
BP = Bad Particle.
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) Froject no.: 21.3419.15
Well ident.: 7227/8-U-3
ﬁATE : 6 — 1 - 87.

Table A.II.3.5:

WEIGHT OF EOM AND CHROMATOGRAPHIC FRACTIONS

I : Rock I

I IKU-No DEPTH @ Extr. EOM Sat. Aro. HC Nan HC TOC I

I : I

I (m) HER =} {mg? img? {mg? tmg? tmgl %y 1

I = == = = Ezsoomossomssonms

I : I

. I C 5094 32.83 8.5 55.2 0.7 4.8 5.5 49,7 H.77 1
I : I

‘”) I C 5102 38.80 ¢ 29.3 178.2 3.5 3&.6 40.1 138.1 &.81 1
1 : 1

I C 5104 403.80 « 13.7 247 .0 4.3 29.4 33.9 213.1 18.25 1

I : I

I o 5107 43.77 +  15.9 335.8 7.5 59.5 &7 .3 Z68.5 18.464 1

1 : I

I L5109 45,78 ¢ 25,3 A A 4.7 40.7 45 . 4 198.0 11.49 1

I : I

I Co514d 47 .85 13.8 234 .3 &.0 39.5 45,8 188.5 15,84 1

I : I

I M 51.84 14.6 474 1.1 5.4 H.5 35.9 Gobd 1
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Froject no.: 21.3419.15
Well ident.: 7227/8-U-3
DATE & - 1 - 87,

Table A.II.3.6:

CONCENTRATION OF EOM AND CHROMATOGRAPHIC FRACTIONS

o]

(WHeight ppm of rock)

IKU-Ng DEPTH EOM Sat. ATD. HC Mon HC I

{m3 : I

Tmmmam = === Smmmms o oo Tz mmmmmmmmns]
S4bsb 84 542 b4& E&17

-
123
o
I
e
fa
[
foy
o]
i
o]
(=
3]
by
[
e
-4
e
£

C 5104 40G. 80 18082 318 21485 2484 15598
¢ 51407 43.77 21133 472 3740 LEEE 18701
T 5109 45.78 FLEE 185 1609 1794 TE34
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Jject no.: 21.3419.15
1 ident.: 72E7/8-U-3
E & - 1 - &7,

—
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Table A.I1.3.7:

COMCENTRATION OF EOM AND CHROMATOGRAPHIC FRACTIONS

{m}

o e o oo — 7 e e e e e o sttt o e e ot e e s s e e

: I
IKU-No DEPTH EOM Sat. ATD. HC Mon HC I
. I

i

m B8 gs 8#s  wa ws

¢ 5107 43.77 ¢ 113.4 2.5 20.2 22.7 F0.7
5109 45,78 1 835.8 1.4 4.0 5.8 S8 L2
C 5144 47.85 @ 107.4 2.8 18.3 1.0 Bh.4
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. ) Froject no.: 21.3419.145

4 -

Well ident.: 7227/8-U-3
DATE ¢ & - 1 - 87.

Table A.I1I1.3.8:

COMPOSITION OF MATERIAL. EXTRACTED FROM THE ROCK

I : Sat Aro HC SAT Mori HC HC I

1 IKU-NMNo DEPTH : e — e ——— e e I

I : EOM EOM EOM Arc EOM Mon HC I

I {m) : % % % ¥ 100 % ¥ 100 I

| T pp— — — ===1

1 : 1

I C 5096 32.83 1.3 8.7 10.0 15.0 20.0 11.1 1

B I : 1
=>:) I C 5102 38.80 2.0 20.5 22.5 2.5 77 .5 22101
I : 1

I C 5104 40.80 1.8 12.0 13.7 14.7 86.3 15.9 1

I : I

I ¢ 5107 43.77 Z.2 17 .8 20.0 12, 81.0 25.0 1

L : I

I 5109 45,78 1.9 16.7 18.4 11.5 81.4% 2.1

I I

I C 51114 47 .85 T b 17.0 19.5 15.1 1.5 24,3 1

I T 5145 £1.85 2.5 12,7 15.3 20.0 84,7 18,0 1

I H i

R
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Table A.II.3.9:

TABULATION OF DATA FROM THE GAS CHROMATOGRAMS

7227 /8-U-3
I DEPTH : PRISTANE PRISTANE PHYTANE A n-Ci7 1
1 IKU No. I e——— A = me———— B = CPI 1
I {my» : PHYTANE n-C17 n-C18 B n—-027 I
I=== === 1
I : I
I C 5096 32.83 : 1.5 3.6 2.4 1.4 0.9 1.6 1
I : I
I C 5102 38.80 : 1.5 3.8 3.2 1.2 0.6 1.6 1
I 1
1 C 5104 40.80 : 1.3 5.1 4.0 1.3 1.4 1.7 I
I : 1
1 C 5107 43.77 1.3 3.8 4.0 1.0 1.6 1.7 1
I : 1
I ¢ 5109 45,78 2. 4.8 2.9 1.7 2.2 1.3 1
1 : I
I C 5111 47.85 1.2 4.9 5.1 0.9 b 1.2 1
I : I
1 ¢ 5115 51.86 : 3.5 3.8 1.3 2.9 1.1 1.6 1
I I
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Corrected replacement of

Table A.11.3.10: Molecular ratios from sterane and terpane mass chromatograms. Maturity and
source characteristic ratios.

7227/8-U-3

IKU-NR. depth (m) ab/(abtha)  %22S %20S %bb Tm/Ts  C27 rearr.

ext. hop ster.
hop. ster. ster.
1) 2) 3) 4) 5) 6)
-------- maturity-dependent - - - - - - - - maturity- and
source-dependent
----------- parameters - - - --------
C5096 32.83 0.79 56.68 15.63 39.83 48.62 78.65
C5104 40.80 0.79 57.32 23.08 59.38 92.45 85.71
C5109 45.78 0.80 58.13 10.05 36.81 85.93 66.77
C5111 47.85 0.83 53.48 7.55 34.57 133.00 61.16
C5115 51.86 0.73 4457 5.00 40.64 120.60 52.81

E/(E+F)inm/z 191

100 * G/ (G+H) in m/z 191

100 * q/ (g+t) in m/z 217

100 * (r+s) / (q+r+s+t) in m/z 217
B/Ainm/z191

100 * a/ (a+j) in m/z 217

W N -

o 01
— — — — ~— ~—
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Table A.II.3.11:

a)

T227/8-U-3
Gas yields of the hydrocarbons C1-C7 of adsorbed gas of core samples (ug/kg rock)

IKU No. fepth (m) 1 2 £3 if4 nfd  Z,2-DHCE 05+
05019 32.03 45,0 194.7 113.3 40.0 28,2 101.7 290.0
£5021 38.38 649.0 3021.8 11856.7 4673.0 563z.7 5.0 2557.4
£50Z3 44,31 143.9 421.2 179,46 8361.7 503.9 5084.7

£5024 47.13 243.8 61.6 929.5 2B56.4 1457.6 3.2 37764
5024 2.94 6.0 105.8 39.4 194.5 93.0 1886.9 7935,

. = value missing, undefined, or below detection limit

b)

7227/8-U-3
Gas ratios {(v/v) and isotope ratios of the hydrocarbons C1 to (7
of adsorbed gas of core samples.

IKU No.  Depth €1/ 100#C1/ 100% 1301 di3fz  db 1

{m} {(C2+CD) {C14C2  (if4/nC@ {0/00 (0/00 (/00
+{3+1Ch POB) PDEY  SMOW:
+nl4)

CE09 32.03 1.71 40,12 133.88  -39.4  -23.4

£5021 38.38 L1 7.06 87.66  -45.6 -19.5

{e023 44,31 L 3.66 1306.83  -33.% . .

(5024 47.13 b7 13.57 184,96  -40.4  -31.1 .

(50248 52.% 3.45 43,19 197,39 -35.3 . -Hed

. = value missing, undefined, ar below detection limit
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Table A.II.3.12: 613C isotope ratios for extract fractions.

7227/8-0U-3
Sample Depth = --—-=—=——--- delta 13 C -——=—————-
(m) SAT ARO NSO ASPH
> C5096 32.83 -28.67 -28.66 -28.70 -28.44
cs5102 38.80 -28.95 -28.61 -28.45 -28.27
C5104 40.80 -29.71 -29.31 -28.73 -28.26
C5111 47 .85 -29.12 ~-28.32 -28.31 -28.20
C5115 51.86 -31.02 -27.08 -27.73 -27.81
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Figure A.II.3.1: Pyrolysis-gas chromatograms (S2 peak).
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Figure A.II.3.2: Saturated hydrocarbon gas chromatograms.
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Figure A.I11.3.3: Aromatic hydrocarbon gas chromatograms.

N, MN, DMN, TMN - naphthalene and alkylated homologs
P, MP, DMP - phenanthrene and alkylated homologs
DBT - dibenzothiophene

165/N/an1/7



INTENSITY (mU>

100.

80.

€0.

40.

20,

00

00

00

00

.00

~
Analysis 413C5096A 2,1,1 NORDKAPP
] Aromatic hydrocarbons
| C-5096
7227/8-U-3
] 3283 m
. Aromatised steranes,
] triterpanes and other polycyclics
1
-] P
MN
. Mp
- i
T DMP
-~
] TMN  [DBT
Lan )
.{
L] T T l T L L] T I L} L] L L] I L] T T T I I L) L) L) L] I L] L] L] ' L] L] L] )
10.00 20.00 30.00 40.00 50.00 60.00 20.00

RETENTION TIME (MINUTES)

-'[9.‘[-



INTENSITY (mU)

100.

80.

. 60,

40.

20.

0o

00

0o

00

00

0.00

RETENTION TIME (MINUTES>

Analysis 413C5102A 2,1,1 NORDKAPP
MN
/M Aromatic hydrocarbons
C-5102
7227/8-U-3
38.80 m
]
DMN , =~
— Aromatised steranes, )
I triterpanes and other polycyclics '
TMN A
~
\“
N MP ’
P — pmp
DBT -
T
Ll
L L T I T -1 L] ] l L] 1 T T I L] T L] L} I T T L] 1) I L] T 1] T ) T T L] ' T T T L]
10.00 20.00 30.00 40.00 50.00 €0.00 20.00 80.00



INTENSITY (mU>

120.

100.

80.

60.

40.

20.

00

00

0o

00

00

.00

-

Analysis 413CS5104A 2,1,1 NORDKARPP
] MN
] ™ Aromatic hydrocarbons
] C-5104
| 7227/8-U-3
40.80 m
T 1
] o
] DMN Aromatised steranes, , (:’
— triterpanes and other polycyclics
1 L 1
i TMN
| —
' MP
- P ~— DMP
1 DBT -
|
. }‘
[ |
T I ¥ T L] ¥ l L T B ) —l' L] L} l L] ) L) L] l T L) L L] | L] L) L) L] ' L] L] L) T
10.00' 20.00 .30.00 40.00 50.00 €0.00 20.00 80.00

RETENTION TIME C(MINUTES)



INTENSITY (mUd>

20.

€0.

S0.

40.

30.

20.

10.

00

00

00

00

00

00

00

.00

N

Analysis 419CS5107AR 2,1,1 NORDKAPP

. Aromatic hydrocarbons
} C-5107

] 7227/8-U-3

i 43.77 m

i MN
N M
] Aromatised steranes,

- triterpanes and other polycyelics

] 1 R ]

. DMN TMN

7 —

. p MP pmp

4 ~ —

i 0BT

4 | | { |

|
4
' L} L] ¥ L l T L] L} L I T L} l L} T L] T I Ll L) L L) ' L] T L] ¥ 'l L] L L] L}
10.00 20.00 30.00 40.00 50,00 60.00 20.00

RETENTION TIME (MINUTES)

= p91 -



INTENSITY (mU)

120.00

100.00

80.00

60.00

- 40.00

- 20.00

0.00

Analysis 419C5111A

2,1,1 NORDKAPP

.

Aromatic hydrocarbons
C-5111

7227/8-U-3

47.85 m

Aromatised steranes,
triterpanes and other polycyclics

MN
g (]
TMN
7 —
. DMN
—
MP  pmp
§ N 1
1 ‘ P
7 |
? Il
. Wi
T T L] I L] L ¥ I L) T L] L] I T L] L] T I L] LE L] L] I L} L) L) L] ' L] T L] T I T L] L T
10.00 20.00 30.00 40.00 50.00 60.00 20.00 80.00

RETENTION TIME (MINUTES)

- §91 -



INTENSITY (mU)

e

140.00

120.00

80.00

. 60.00

40.00

. 20.00

\/

N~
Analysis 413C5109A 2,1,1 NORDKAPP
_ Aromatic hydrocarbons
— C-5109
i 7227/8-U-3
] 45.78 m
Aromatised steranes,
triterpanes and other polycyclics
L] 1
] MN
™
TMN
i —
. fDL\Il_i\'I DMP
1 N peT
- 3 P
]
- '
L] L] L] I T L] I L] T T ' T T T ¥ I T T T T ' L] L) L] L] ' T T T T ' L] T T T
10.00 20.00 30.00 40.00 50.00 60.00 20.00

RETENTION TIME (MINUTES)>

- 991 -



INTENSITY (mU>

180.
160.
;140.

120.

80,

.20,

100.

. 80.

00

00

00

00

00

00

00

.00

00

.00

o U )

Analysis 413C5115AR 2,1,1 NORDKAPP

] Aromatic hydrocarbons

. C-5115
- 7227/8-U-3

A 51.86 m
_ MN

| = Aromatised steranes,

] triterpanes and other polycyclics

4 ! ' ]

—

4 ~
R [ ]
_

] DMN TMN

—

-— P

T N

) DET MP
_ o

T L L] I L] ¥ ¥ L] I T L L} L] I T L] T L] l L T T L) I L) L] L) L) ' L] v L] T l T L] L) L
10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00

RETENTION TIME (MINUTESD



L4Y.....

- 168 -

Figure A.1I1.3.4:
Mass chromatograms of terpanes (m/z 191)
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Figure A.I1.3.5:
Mass chromatograms of steranes (m/z 217 and 218)
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Figure A.11.3.6: VITRINITE REFLECTANCE HISTOGRAMS
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0.26B 0.26B 0.Z8B 0.29B 0.30B 0.30B 0,30 0.308 0.318 0.32B 0.33B
0.34B 0.34B 0.34B 0.34B 0.35B D0.34B 0.3%0 0.44B



~—

LY....

IKU# C-5111 47 .8M 7227/8-U-3

141
|
12-1
|
10-1
I D
&8-1 D
I D
&-1 LD
| boD
h-1 ooo
| DpD
2-1 DODD
I DoDDDD
0--+ + + + + + + + + + +

0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 Z.50

PP LOW HIGH LIT #VAL MEAN STDV
Y 0.19 0.41 ALL 24 0.27 0.06
OVERALL 24 0.27 0.06

ORDERED VALUES FOLLOW:
0,490 0.21D0 0.21D 0.210 0.22D 0.23D 0.23D D.Z3D 0.24D 0.24D 0.25D

0.25D 0.26D 0.26D 0.28D0 0.290 0.300 0.300 0.330 0.340 0.340 0.37D
0.39D0 0.40D
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IKU# €-5115 51.9M 7227/8-U-3

l
14-1
|
12-1
1
10-1
|

8

o

FA

\ -
“ -~

i
!
|
|
|
l
!
|

A
A
AA
AA
AAAAAaaR a

0

-+ 3 e + i 'Y i
T T

0.00 0.25 0.50 0.75 1.00 1.25 1,50 1.75 2.00 2.25 2.50

PP LOW HIGH LIT #VAL MEAN STDV
Y 0.21 0.41 ALL 41 0.30 0.05
N D.47 D.69 ALL 4 0.56 0.09

OVERALL 15 D0.37 0.13

ORDERED VALUES FOLLOW:

0.21A 0.26A 0.274 0.28A 0.29A 0.294 0.33A 0.33A 0.33A 0.35A 0.40A
0.47a 0.54a 0.57a 0.68a
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C isotope profile for extract fractions.

- 32.83
-A— 38.80
-o— 40.80
-o— 47.85
- 51.86

33333



[HU- 1 -

APPENDIX II.4: TABLE OF CONTENTS

Core 7227/8-U-2:

TABLES

Table A.II.4.1:
Table A.II.
Table A.II.
Table A.II.
Table A.II.
Table A.II.

Concentration of C1-05+ hydrocarbons in occluded gas.

Total organic carbon and data from Rock-Eval pyrolysis.

Data from pyrolysis-gas chromatograms.

Vitrinite reflectance data.

Weight of EOM and chromatographic fractions.

Concentration of EOM and chromatographic fractions,

related to rock weight.

Table A.II.4.7: Concentration of EOM and chromatographic fractions,
related to TOC weight.

Table A.I1.4.8: Composition of material extracted from the rock.

Table A.II.4.9: Tabulation of data from the gas chromatograms.

N N L T )
. . . . .
o OB W N =

FIGURES

Figure A.11.4.1: Pyrolysis-gas chromatograms (S2 peak).

Figure A.11.4.2: Saturated hydrocarbon gas chromatograms.

Figure A.11.4.3: Aromatic hydrocarbon gas chromatograms.

Figure A.11.4.4: Mass chromatogram of m/z 191 (terpanes).

Figure A.I1.4.5: Mass chromatograms of m/z 217 and 218 (steranes).
Figure A.11.4.6: Vitrinite reflectance histograms.

165/N/an1/4



Q.K@m»m - 186 -

Project no.: 21.3419.15
Well ident.: 7227/8-U-2
DATE : - 12— Bb.

Table A.II.4.1:

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

5UM guM  WET- ics I

1

1 IKU DEPTH Ci cz c3 iC4 nC4 C5+ C1-C4 (CZ2~-C4 MNESE -——-—-— I
I = m (% nCé 1
1 ==]
I : I
I C 5137 37.48 372 52 &9 493 170 24.45 #¥¥%x% 1
I I
I C 5138 42,33 285 39 50 374 89 23,87 ®x%¥x% I
1 1
I ¢ 5139 43.76 269 3& by 24 373 104 27.85 0.00 1
I 1
I C 5140 47 .29 238 30 33 89 300 43 20.93 #¥#x#s 1
1 I
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Table A.I1.4.2:
7227/8-U-2

DATA FROM ROCK EVAL PYROLYSIS

HHHHHHHHHHHHHHHP—*HHHHHHHHHHHHHHHHHHHHH

: HYDR. OXYGEN PETROLEUM PROD. TEMP.L

IKU DEPTH ¢ 51 82 §3 TOC  INDEX INDEX POTENTIAL INDEX MAX I
No. : 51 1
T I

m/ft : ¢ mg/g ROCK ) (%) ¢ mg/g TOC ) §1+&2 51+82 (O I

: !

C 5198 32.60 : 0.03 0.36 1.44 0.83 43 173 D.39 0.08 4221
€ 5199 33.50 ; 0.0z 0.25 0.93 0.62 40 150 0.27 0.07 429 i
€ 5200 34.43 : pD.03 0.16 0.09 0.73 22 12 0.19 0.16 (4Di)§
€ 5201 35.80 : pD.01  0.29 0.19 0.50 58 38 0.30 0.03 446 i
¢ 5202 36.67 : 0.0z 0.27 0.14 0.79 34 18 0.29 0.07 (455)§
€ 5203 37.85 : D.01 0.10 0.41 0.49 20 84 0.1 0.09 (453)%
C 5204 38.90 : 0.0z 0.23 0.17 -0.88 26 19 0.25 D.08 416 %
€ 5205 39.80 : p.0z 0.23 0.28 0.97 24 29 0.25 D.08 434 i
€ 5206 41,24 : D.03 0.18 0.19 0.48 26 28 0.21 O.14 448 i
C 5207 42.70 : 0.0z 0.16 0.153 0.73 2z 18 0.18 D.11 425 i
C 5208 43.60 : 0.01 0.13 0.23 0.54 24 43 0.14 0.0v (472)i
C 5209 44,50 : D.03 0.23 0.35 0.84 27 42 0.26 0.12 438 i
€ 5210 45.54 : 0.0 0.21 0.47 0.67 31 70 0.z2 0.05 428 i
€ 5211 46.70 : 0.00 0.03 0.467 0.18 17 (372) 0.03 0.00 443 i
€ 5212 47.31 : pD.01  0.23 0.18 0.57 40 32 0.24 0.04 (530)%
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Table A.I1I.4.3: Data from pyrolysis-gas chromatograms.

Core 7227/8-U-2
Sample Depth I TOC 1 C1 Cc2-C5 Cce-Cl4 C15+ I (m+p)-xylene/
Nr. I 1 I n-octene
(m) 1 (%) I - - (a r e a %) - - I (pkht/pkht)

T e i e = ————————— T —————— - —————————————— . T o — o ——

C-5201 35.80 I 0.50 1 . . 1 --
C-5205 39.80 1 o0.97 1~ M reliable data obtained -- I 0.58
C-5209 44.50 I 0.84 1 23.14 57.89 18.98 0.00 I 1.00
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Well Identification:7227/8-U-2

Table A.I11.4.4: Reference number:21.3419.15
(1/1)

VITRINITE REFLECTANCE DATA

I IKU NO I LOCATION I DEPTH I VITRINITE I REL I STANDARD I FLUORE- I
1 I I (M) I REFLECTANCE I RAT I DEVIATION I SCENCE I
I I I I I I 1 I
I C 5204 1 —-———- I 38.9 I 0.91 (3 I R I o0.11 I 37 I
1 I I I I I I I
I C 5205 1 —-——— I 39.8 1 0.64 (5 I R I 0.10 I 5-67 1
1 I I I I I 1 1
I C 5209 1 —-——— I 44.5 1 0.28 (5) 1 P I 0.09 I 2-3,6 1
I I I I 0.77 (2) I R I 0.00 I I
I I I I 1.19 (1 I R I ©0.00 I 1
I I 1 I I I I I

S e e o ——— —— o —————o— o ——————— —— - ————————— ————— ———— — —— ————————— - —— - ———

REL RAT (Reliability Rating): G
S

Good; F = Fair; P = Poor
Stained; R = Reworked.
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Project no.: 21.3419.1%8
Well ident.: 7227/8-U-2
DATE = & - 1 - 87.

Table A.II.4.5:

WEIGHT OF EOM AMD CHROMATOGRAPHIC FRACTIONS

Prd bl fed bt fed bt et b bl el bed et e

I : Rock

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

I (m3 r g {mgl {mg? tmgl {mgd tmgd (%
l-—- === = oS SmmTmmImImInInon s
I :

I C 5200 34,43 1 22.3 7.5 0.7 1.4 2.2 5.3 0.95
I .

I C 5205 39.80 ¢ 5.4 1.3 0.7 1.2 1.9 t2 2 0.94
I :

I C 5204 41.24 ¢ 6241 5.1 0.4 1.1 1.4 3.7 0.74
I :

I C 5209 44,50 @ Z3.4 8.8 0.8 - 1.8 2.5, 6.2 0.84
1

|
i
]
]
I
|
i
|
i
i
i
i
i
i
i
I
]
i
]
!
I
{
i
i
|
i
|
]
!
|
|
i
|
i
|
i
|
i
!
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1M;> Froject no.: 21.3419.15
Well ident.: 7227/8-U-Z
DATE & - 1 - 87.

Table A.I1.4.6:

CONCENTRATION OF EOM AND CHROMATOGRAPHIC FRACTIONS

iWeight ppm of rock?

-1 : 1

1 IKU~No DEPTH EOM Sat. Aro. HC MNom HC I

I (m? : ) I

I ——————— === 2_“.::::——_——"“-—"‘——_—"""—'"“"“"""'::::::I

. I : I
\J) I C 5200 34.43 & 337 32 &5 97 240 1
) I : I
I C 5205 39.80 51 28 47 74 %% I

I : 1

I C 5206 41.24  x z & 17 23 59 I

I : I

I ¢ 5209 44 .50 1 376 34 77 113 263 1

I : I
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Project no.: 24.3419.158
Well ident.: 7227/8-U-2
DATE & & - 1 - &7,

Table A.I1.4.7:

CONCENTRATION OF EOM AND CHROMATOGRAPHIC FRACTIONS

tmg/sg TOO

I : 1
I IKU-No DEPTH EOM Sat. ATo. HC Non HC I
I tml H I
I == ==== ettt il === S===== == I
I : I
I ¢ 5200 34,43 s 35.4 3.4 &.8 10.2 25.2 1
I : I
I ¢ 5205 39.80 5.4 3.0 5.0 5.0 #EE%F I
I : I
I ¢ B204 41.24 = i1.1 0.8 2.3 3.1 .0 1
I 1
I C 5209 44,50 44,8 L G,z 13.4 3.4 1
I I
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Froject no.: 21.3419.15
Well ident.: 7227/8-U-2
DATE & - 1 - 87,

- 193 -

Table A.I1.4.8:

COMPOSITION OF MATERIAL EXTRACTED FROM THE ROCK

I : Sat Aro HC SAT Nom HC HC I
I IKU-No DEPTH : ——— ——— e ——— - I
I 3 EOM EOM EOM Aro EOM Mon HC I
I {m} : % % % x 100 % x 100 I
1 = = ER— Spe—

1 : I
I C 5200 34,43 : g.8 19.2 Z28.8 50.0 71.2 40,4 1
1 : I
I ¢ 5205 39.80 = P23 R EEHE 40.0 EEEE £5EE I
I : I
I C 5204 41.24 3 7.1 21 .2 28.7 33.3 71.8 39.3 1
I H I
I ¢ 5209 44 .50 & 7.5 20.5 30.0 46,7 70.0 2.9 1
I : 1
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Table A.I1I1.4.9:

TABULATION OF DATA FROM THE GAS CHROMATOGRAMS

7227 /8-U~2

I DEPTH : PRISTANE PRISTANE PHYTANE & n-C17

I IKU No. P mm——— B = —m—————— B = - CPI
1 tmy @ PHYTANE n-C17 n-C18 B n-C27

I

I :

I C 5200 34 .43 2 1.1 1.1 0.7 1.6 1.7 1.3
I :

1 C 5205 39.80 : 1.1 0.9 7.8 1.1 1.5 1.2
I :

1 C 5206 41.24 1 0.7 0.6 0.6 1.1 1.4 1.1
I :

I C 5209 44 .50 : 0.9 0.9 0.7 1.2 1.9 1.1
I :

i
I
|

{
p—

bd bt bt bl bt b bt bed Bt bed bt fed bd
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Figure A.II.4.1: Pyrolysis-gas chromatograms (S2 peak).
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Figure A.11.4.2: Saturated hydrocarbon gas chromatograms.

{ j
\\-//

n-C15 etc. - n-alkanes
Pr - pristane
Ph - phytane

*

other acyclic
jsoprenoids

165/N/an1/13.2



INTENSITY (mUd

200.00

180.00

160.00

140.00

120.00

100.00

80.00

60.00

40.00

20.00

0.00

Analysis 413C5200S 4,1,1 NORDKARPP
o
6
t . Saturated hydrocarbons
q C-5200
¢ 7227/8-U-2
3443 m
[\Y
0
t o
B
H t
i
: 9 \'\;
. ; T
H o 1 ¢
H ] e ¢
:: m § z o
h "
[ < é ? ? -
c g g [4 [+ 8
] 4] ]
1] C 1 c
8 [4
t
N
5
L
(1]
o
¢

<n—-C13
t—c“q

30.00

40.00

50.00
RETENTION TIME (MINUTES>

- 002 -



INTENSITY (mUd

N

- 80.00

20.00

60.00

50.00

40.00

30.00 —

20.00

. 10.00 —

0.00

‘Analysis 419C5205S

4,1,1

NORDKAPP

S N . l I T N T |

: ]
n—-C18

n-=-Cie

n=-C186

n—-C18

n—=-C12

Prislanas

Phytene

— n-C19

n=C20

n—C21

n—C22

n—-C23

n—-C24

n—C2S

n-C26

n—C2?

n—-C28

n—-C28

n=-C30

n—-C31

Saturated hydrocarbons
C-5205
7227/8-U-2

39.80 m

30.00

RETENTION TIME C(MINUTES)

40.00

50.00

- 102 -



INTENSITY (mUd

\
!

o . () )

Analysis 413C5206S 4,1,1 NORDKAPP
] 4]
140.00 — ‘?
| t o Saturated hydrocarbons
] i C-5206
1 7227/8-U-2
41.24 m
120.00 — ©
- o
t
] g
1
100.00 — <
. [
h
R 1
[4
\ T s .
80.00 — |: tI! !
0 £ o o
- |c g N
- [} [\ ]
[} . g g [,
. c o | N
[] I w € 1]
@ L o o |
60.00 — E v voc
c 1 g "
4 . c v .
[ t 4]
o £
o [ ]
! .
1 c b.-. ~ n
40.00 — n B
_ ; L
<
' : WAk )| :
J u 4
. Ml
20.00 — ¢
i H
t
. 04-00 L] ) I L] L] L] T I L] 1 L] T T L] L] T I L] L] L] T ' 14 L] L] L] | L L] L] 1) I 1 T L] 1]
10.00 20.00 : 30.00 40.00 50.00 © 60.00 20.00 80.00

RETENTION TIME (MINUTES)



Y i
g

4;1)1

Analysis 419C52039S

NORDKAPP

(NW) ALTSN3ILNI

- 203 -
w B
=
hw L
8
% L
._W L
)
= N -
= :
- -
) o
| A —)
.= eI o
s 0TS
nOK < L
L
tgo-u
os3-u i
§23-u —
823-u -
c23-u W L
s23-u -
= i
220-u W B
s1a-u w i
S1a-u ounyfug -
c1a-u eusje L Jdg I
210-u —
S19=-u
b10-u -
_ T L L} T — T T _ ¥ T T L) — L) L] — L] T
(=) a a a o a
< a < < < <
s g s s s =
w Al ™M - m w

[~}
(-}
Py
[ ]
S
(=]
o
[
-3
S
o
W
0)
)
M u
R
z
i 1
=
v/
w
=
Sl
S+
o Z
* 0
|
T
z
i
T
w
24
oS
S
o
~m
-
L~
o
o~
[}
Q
-
-t



L. -
B

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

)
N, MN, DMN, TMN - naphthalene and alkylated homologs
P, MP, DMP - phenanthrene and alkylated homologs
DBT - dibenzothiophene
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Figure A.I1.4.4:

Mass chromatogram. of terpanes (m/z 191)
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Figure A.II.4.5:

Mass chromatograms of steranes (m/z 217 and 218)
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Figure A.I1.4.6: VITRINITE REFLECTANCE HISTOGRAMS
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A.III ANALYTICAL METHODS

Gas analyses

Pyrolysis gas (full analysis of hydrocarbons and inert gases):

Pyrolysis gas samples were analysed on an HP 5880 gas chromatograph equip-
ped with a capillary column and an FID for hydrocarbon analysis and two
packed columns and a TCD for analysis of the inert gases (N2, 02, C02):

- 50m x 0.2 mm i.d. fused silica column, coated with 0.5 um OV-101.

- 3 ft steel column packed with molecular sieve 13x, 80/100 mesh.

- 6 ft steel column packed with Porapack T x 4 ft steel column
packed with Porapack Q, 80/100 mesh.

Temperature program: 30°C (12 min.) - 8°C/min. - 150°C (5 min.).

A standard gas sample containing methane, ethane, propane, n-butane,
n-pentane and n-hexane was used for quantification.

Headspace gas:

A septum was attached to the can and a sample of the headspace gas was
taken for analysis of Cl’ CZ’ C3, 1-C4, nC4 and C5+ 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 Porapack 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 05+ compounds were recorded as one peak. A stan-
dard gas sample containing methane, ethane, propane, n-butane, n-pen-
tane 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 water
(30-40°C) on 4.0, 2.0 and 0.125 mm sieves to remove drilling mud and
were then dried at 35°C.

165/F/an1/3
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Occluded gas:

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.

Analysis of adsorbed gas and §£13C isotope analysis of adsorbed methane
(GCA):

These analyses were performed by Geochemische Analysen, Manfred Schmitt,
Lehrte, F.R.G.

The sediment samples were kept at -80°C before preparation. After thaw-
ing the samples were washed to remove interstitial gas and sieved to
obtain the <63 ym fraction. 200-300 g of the centrifuged <63 ym frac-
tion and 100 m1 degassed water were placed in an evacuated glass flask.
Phosphoric acid (50 m1, 85 %vol) was slowly added (20 min.). The carbon
dioxide evolved from carbonated was trapped in potassium hydroxide solu-
tion.

After no more carbon dioxide did evolve, the sample was heated up to
the boiling point for 5 minutes. Then the complete apparatus was filled
with degassed water in order to press the gaseous hydrocarbons into a
container from which it could be transferred into the gas chromatograph.

Separation of the adsorbed gas was performed using microprocessor-con-
trolled chromatographs PACKARD 430 and 438, each of them equipped with
double columns and two flame ionisation detectors and thermal conducti-
vity detectors. A specially treated adsorbens was used as column filling.
Ultrapure helium was used as carrier gas. Inlet, separation, and oxida-
tion of the gas were controlled by an automated valve switching system.

Gas samples from the degassing process were expanded into the evacuated
inlet system. The methane and carrier gas leaving the thermal conduc-
tivity detector was led through an oxidation furnace. The oxidation pro-
ducts carbon dioxide and water were trapped in a stainless steel loop
cooled with 1iquid nitrogen, while the helium could leave the trap. Car-
bon dioxide was separated from water by recrystallisation in a high
vacuum system attached to the trap, and sealed in a 6 mm glass tube.
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The 13C/lzc - isotope ratio was measured with a high precision mass spec-

trometer Finnigan MAT 251.
Precision of the preparation lines and the mass spectrometer was daily
controlled by measurements of standard substances and by double ana-
lyses.
The isotope ratios are given as delta-values (del):

del (%) = ((R sample - R stand.) / (R stand.)) * 1000

13C/12C- isotope ratios are calculated versus PDB.

Total Organic Carbon

Bulk samples were crushed in a mortar. Aliquots of the samples were then
weighed into Leco crucibles, treated three times with hot 10% HC1 to
remove carbonate, and washed 4 times with distilled water to remove any
traces of HC1. The crucibles were then 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 CS244 carbon analyser.

The instrument was calibrated using a Triassic shale (4.96% TOC) as a
standard. Calibration and blank runs were carried out every 15th mea-

surement.

Rock-Eval pyrolysis

Powdered sample (100 mg shale, 5-10 mg coal) was weighed into a plati-
num 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 ml1/min.; Temp.Program:
300°C (3 min.) - 25%/min. - 550°C).

Extractable Organic Matter

Powdered rock was extracted by Soxhlet technique with boiling dichloro-
methane (DCM) containing 7% methanol (v/v) as solvent in a Soxhlet appa-
ratus for 18 hours.
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DCM of organic geochemical grade was used and blank analyses indicated
that the occurrence of contaminating hydrocarbons was negligable. Acti-
vated copper filings were used to remove any free sulphur from the samples.

After extraction, the solvent was evaporated off using a Biichi Rotavapor
and the amount of extractable organic matter (EOM) was determined.

Medium-pressure liquid chromatography (MPLC)

The EOM/oi1 (>210°C) sample was diluted in DCM (1:3 mg/ul) and the asphal-
tenes 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, transferred to glass vials and the remaining solvent removed.

Vitrinite reflectance

Vitrinite reflectance measurements were carried out on whole-rock samp-
les using the following method. The rock samples were broken up, if neces-
sary, and mounted in a fast-setting, synthetic resin. Temperatures in
excess of about 50°C were avoided as these can result in alteration of
the organic material. Once the resin was set, the samples were ground
on coarse silicon carbine 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-ol
to avoid swelling of any clay minerals in the sample. If coals were to
be measured, water was used. The samples were then polished on Selvyt
cloth using 5/20, 3/50 and gamma grade alumina powder. Following polish-
ing, the surface of the samples was carefully cleaned to remove any
traces of the polishing powders.

Reflectance measurements were carried out using a Leitz M.P.V. micro-
scope and photomultiplier combination. The measurements were made under
0il immersion, using an oil with a refractive index of 1.518, at a wave-
length of 546 nm. The surface of the sample was examined for suitable

-~ particles of vitrinite and reflectance measurements were taken on these.
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j> The reflectance of the 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 measure-
ments were made on each rock sample. Coals and carbonaceous claystones
generally provide the most reliable data, while sandstones and carbonates
generally provide the least reliable data.

UV-fluorescence of liptinite

The samples were also examined in ultra-violet light in order to deter-
mine 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. A scale com-
paring vitrinite reflectance measurements and spore fluorescence to ther-
mal maturity is shown below.

VITRINITE

REFLECTANCE 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00 1.10
(% Ro)

% CARBON

CONTENT DAF. 57 62 70 73 76 79 80.5 82.5 84 85.5

_ LIPTINITE FLUOR.
(EXC. 400 nm
. BAR. 530 nm)
) colour G 6/y Y Y/, L.0  M.O. D.O0. 0/p R

zone 1 2 3 4 5 6 7 8 9

NOTE: The relationship between liptinite fluorescence colour, vitrinite
reflectance and carbon content may vary with depositional environ-
ment and catagenic history. The above is only a guide.

Gas chromatographic analysis

‘3 The whole 0il sample from hydrous pyrolysis was analysed using an
/ HP 5730A gas chromatograph fitted with a 15 m DB-5 fused silica
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column. 0.02 ul of sample solution was injected in split mode (split
ratio = 1:10). Hydrogen was used as a carrier gas with a flow rate of
2.5 ml/min, and the temperature programme used was -50°C (2 min) -
4°c/min - 280°C.

The C2'C8 hydrocarbon compounds were investigated by hydrogen stripping
on a Carlo Erba Fractovap gas chromatograph fitted with a 60 m x 0.32 mm
(i.d.) fused silica column coated with DB-1, 1.0 um. The temperature

programme used was 50°C (2 min) - 4°C/min - 210°C. An internal standard

was used for quantification.

The saturated hydrocarbon fractions were diluted with n-hexane and
analysed on a Carlo Erba Fractovap gas chromatograph equipped with a
15 m DB-1 fused silica column. Hydrogen is used as carrier gas with a
flow rate of about 1.5 m1/min. Injections were performed in split mode
(split ratio 1:10). The temperature programme used was 80°C (2 min) -
4°c/min - 280°C. '

The total aromatic fractions were diluted with n-hexane and analysed on
an HP 5710A gas chromatograph, fitted with a DB-5 fused silica column
(15 x 0.25 mm i.d.), using a hydrogen carrier gas with a flow rate of
2.5 m1/min. The injection split ratio was 1:10.

The temperature programme used was 80°C (2 min.) - 4°%C/min - 280°C.

Gas chromatography - mass spectrometry (GC-MS)

GC-MS analysis were performed on a VG Micromass 70-70H GC-MS-DS system. The
Varian Series 3700 GC was fitted with a fused silica OV-1 capillary column (30m
x 0.3 mm i.d.). Helium (1.5 m1/min) was used as carrier gas and the injections
were performed in split mode (1.5 ul, split ratio 1:15).

The GC oven was programmed from 120°cC (2 min.) to 280°C at 4°C/min.
for  analysis of the saturated hydrocarbons, and from 70°C/min. to 280°C at
4°C/min. for analysis of the aromatic hydrocarbons.

The saturated hydrocarbons were analysed in multiple ion mode (MID) at
a scan cycle time of approximately 2 secs. Full data collection was ap-
plied for the aromatic hydrocarbons at a scan time of 1 sec./decade.
The mass spectrometers operated at 70eV electron energy with an ion
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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.

13

§°7C isotope analysis of EOM fractions

The s13¢ (and 62H) isotope analyses were performed by Geochemische Ana-

lysen, Manfred Schmitt (GCA) in Lehrte, F.R.G.

The samples were filled in a glass capillary and transferred into a com-
bustion system filled with copper dioxide, heated to 900°C. A stream of
ultrapure helium and oxygen flushed the reaction products through silver
wool (450°C) to remove traces of halogens and sulphur.

H20 and CO2 were trapped in separate cooltraps. After removal of the
carrier gas by high vacuum, CO2 and HZO were sealed off separately in
6 mm glass tubes. H20 was reduced to H2 by zinc at 460°C.

The 13C/12C - isotope ratio (and D/H- isotope ratio) was measured with

a high precision mass spectrometer Finnigan MAT 251.

Precision of the preparation lines and the mass spectrometer was daily
controlled by measurements of standard substances and by double analyses.

The isotope ratios are given as delta-values (del):
del (%) = ((R sample - R stand.) / (R stand.)) * 1000

13C/12C- isotope ratios are calculated versus PDB.
D/H-isotope ratios are calculated versus SMOW.

The CV value is calculated after SOFER (1984) to differentiate between
marine and terrestrial-sourced oils:

CV = (-2.53 * de]13csat) ¢ (2.22 * de13c. ) - 11.65.

aro

165/F/an1/8



TN .

Hydrous pyrolysis

The samples were pyrolysed at 340°C for 72 hrs. covered by water. This
was done in stainless steel (SS-316) containers equipped with a valve
by covering the sample with water of a volume not less (in m1) than the
sample weight in grams and between 22 and 40% of the container volume.
This will guarantee that the sediment samples remain covered with liquid
water also at the pyrolysis temperature. Void volume air was replaced
by heljum by repeated evacuation (4x) and filling with helium. When heat-
ing was discontinued the container was aircooled to room temperature
and the gas produced was quantitatively collected and analysed. The con-
tainer was opened and a sample of any hydrous pyrolysis 0oil floating on
top of the water was collected and analysed, remaining expelled pyroly-
sate on the surfaces of water container walls and sediment was washed
out with hexane/pentane/DCM (1:1:1).
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) APPENDIX

Molecular ratios from terpane and sterane mass chromatograms applied
as maturity and source characteristic parameters

Geochemical fossil/biological marker compounds are characteristic of

the type of organic matter present at the time the sediments were depo-
sited. The biological isomers of these compounds are converted to the

geochemical isomers with increasing maturity until a stable mixture of
the isomers is attained. Migration and weathering processes also alter
the distribution of biomarker compounds in a sample.

Hopanes, moretanes and tricyclic terpanes are the most common compounds

in the m/z 191 mass chromatograms of most extracts and oils. Of the hopa-
nes, the C27 and C29-C35 homologs are ubiquitous, while 28,30-bisnorhopane
is believed to be typical of certain types of source rocks. This is also
thought to be true for a component, probably gammacerane, which sometimes
coelutes with the 22S isomer of the Cg; 17a(H)-hopanes. The relative
distribution of the C27 trisnorhopanes is thought to be both source-

and maturity-dependant.

In the m/z 217 and 218 sterane mass chromatograms, the molecular weight
distribution of the 027-C30 regular steranes is thought to be represen-
tative of the original organic matter input. The C29 steranes are gene-
rally indicative of input from higher land plants, but, more recently,
similar compounds have been reported from marine micro-organisms.
Moldowan (1984) has also recently published data on C,, steranes that
are thought to be characteristic of input from marine organisms. This
is one of the few marine markers reported, and previously the indica-
tion of marine origin for mature geolipids was assessed on the basis of
absence of nonmarine marker compounds.

The biological hopane isomers, the 17g(H),218(H)-hopanes, undergo struc-
tural changes during maturation. These isomerisation reactions are be-
lieved to proceed through the 17g(H),21a(H)-hopane structure (moretanes)
to the stable 17a(H),21B8a(H)-hopane structure. With thermal maturity,
17a(H)-hopanes account for 90-100% of the hopanes present. The ratio
aB/aB+Bo is used to describe this reaction. In the extended hopanes
(ZCSI), the thermally stable S configurations at C-22 become increas-
ingly more abundant compared to the biologically preferred R configu-
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rations with increased maturity. The ratio of the 22S:22R isomers stabi-
lises at about 60:40 at thermal maturity. The Tm/Ts C27 hopane ratio
(Seifert et al, 1978) also varies with thermal maturity such that, with
increasing maturity, 17a(H)-trisnorhopane (Tm) is reduced in intensity
relative to the more stable 18a(H)-trisnorhopane (Ts), causing the Tm/Ts
ratio to decrease. However, this ratio is also thought to be source-depen-
dant, and this should be allowed for when using the ratio as a maturation
indicator. The tricylic terpanes vary in abundance with maturity (Schou

et al., 1984a), as does 28,30-bisnorhopane (Cornford et al.,1983; Schou
et al., 1984b).

Two sterane isomerisation reactions are commonly used for maturity deter-
mination based on data from the m/z 217 mass chromatogram. The biologi-
cally preferred 14a(H),17a(H) regular sterane isomers are gradually re-
placed by the more thermally stable 148(H),178(H)-sterane isomers. At
thermal maturity, B8 isomers may account for 75-85% of the ao/B8 mixture.
Mackenzie et al (1980) have observed a change from a dominance of the
‘biological sterane epimer in recent sediments to the more stable S-con-
figuration at CZO’ such that this configuration accounts for 50% of the
epimers at thermal maturity. The abundance of rearranged steranes rela-
tive to regular steranes has also been reported to increase with thermal
maturity.

One of the reactions taking place at an early stage of diagénesis is

the aromatisation of steranes, leading to the formation of mono- and
triaromatic analogs. This process is measured by the abundance of tri-
aromatic compounds relative to mono-aromatic compounds (% tri/tri+mono)
from the m/z 231 and 253 mass chromatograms, respectively, Cracking pro-
cesses also take place during early diagenesis, and may be used for matur-
ity determination together with the %tri/tri+mono ratio (Mackenzie et
al., 1980; 1981; 1982).

The effect of migration and weathering on the distribution of biological
markers is less well understood than maturity-induced changes. Migration
may be observed to cause an increase in the relative amounts of rear-
ranged and 148(H),178(H) regular steranes (Seifert and Moldowan, 1978).
Severe biological alteration leads to the formation of desmethy]-hopahes
(Seifert and Moldowan, 1979).
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