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SUMMARY :

This appendix includes the organic geochemical data tables and figures
obtained from the Dia-Structure core samples. The data are organised in a
core-by-core basis, each section having its own table of contents. The text
accompanying these data may be found in the main body of the report.

Also included in this appendix volume is an oil-source rock correlation
chapter, and the data obtained from the artificial maturation of two core
samples using hydrous pyrolysis. These data are accompanied by a descriptive
text (Chapter I and II).
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SINTEF

IKU Report 21.3420.00/04/86: “ Dia-Structure Shallow Drilling 1986”
CORRIGENDA

(1) Two canned samples analysed for headspace and occluded gas have been assigned to
the wrong well. Another sample probably represents no bedrock and is from slightly
greater depth than reported.

Reported assignment Correct assignment

Sample C5091, 7323/07-U-02, 112.90 m 7323/07-U-01, 112.90 m
Sample C5035, 7323/07-U-02, 118.45m 7323/07-U-01, 118.45m

Sample C5090, 7323/07-U-02, 103.00 m Sample C5090, 7323/07-U-02, 104.05 m
Thisis ahammer sample that probably
represents overburden rather than
bedrock.

This affects
- Main Volume p. 143 (Figure 3.6.6) and p. 210 (Figure 3.10.4)
- Appendix volume p. 213-215 (Table A.l11.5.1a-c) and p. 365-367 (Table A.I11.9.1a-C).

The geochemical interpretation remains unaffected.

(2) The TOC contents of the two artificially matured samples have been mixed up in the
original report, resulting in wrong concentrations of expelled pyrolysate relative to TOC.
This affects Table A.1.3 (TOC column) and Table A.1.5 (all columns), and all digital
versions of the organic geochemistry data delivered before 28 May 20009.

The correct values are;

IKU- Core Depth | TOC EOM SAT ARO HC NonHC
No.

(m) (%) (mg (mg (mg (mg (mg
/gTOC) /gTOC/gTOC/gTOC/gTOC

C5460 7323/7-U-1 110.02| 7.46 2506 365 412 777 1729

C5461 7323/7-U-4 115 3.02 1799 241 668 909 890
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I ARTIFICIAL MATURATION OF CLAYSTONES FROM CORES U-1 AND U-4 USING
HYDROUS PYROLYSIS

The two samples at 110 m in core U-1 and 115 m in core U-4 were selected
largely on the basis of organic richness and Rock-Eval kerogen type
(Table A.I.1). Both samples may be classed as 'organic-rich', the U-1,
110 m sample containing a more hydrogen-rich type II kerogen relative
to the type II/III kerogen of the U-4, 115 m sample. Despite the better
source potential of the U-1 sample, the U-4 kerogen type appears to
account for a greater proportion of the organic-rich argillaceous rocks
of cores U-3, U-4, U-1 and U-9.

25 grammes of each sample were artificially matured in a bomb in the
presence of water at a temperature of 340°C for 72 hours at a pressure
equivalent to water vapour pressure at that temperature. Vitrinite reflec-
tance values (Table A.I.2) of 1.12% Ro (110 m) and 1.14% Ro (115 m)
suggest that both samples were matured to similar levels, equivalent to
the end of the 'oil-window'.

The 110 m sample containing the more hydrogen-rich kerogen type yielded
almost four times the amount of expelled pyrolysate fluid that the 115 m
sample yielded (Tables A.I1.3-6). The whole o0il gas chromatograms
indicate that the 110 m expelled pyrolysate is considerably more
paraffinic in nature than the 115 m sample (Figure A.I.1). This is
reflected also in the higher aromatic hydrocarbon content of the latter
sample. Both whole 0il gas chromatograms show an oil-like, unimodal
n-alkane distribution.

The pyrolysate gas of the 110 m sample has a hydrocarbon content of
around 25%, whereas the hydrocarbon content of the 115 m pyrolysate gas
is slightly Tower at about 20%. The hydrocarbon compositions of the gases
are broadly similar (Table A.I1.7).

The more naphthenic/aromatic nature of the 115 m expelled pyrolysate is
well illustrated by the C2-C8 gas chromatogram (Figure A.I.2).
Paraffinicity indices (after Thompson, 1978) of 0.76 (110 m) and 0.72
(115 m) suggest thermally mature oils and are consistent with the
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pyrolysate show similar oil-like, unimodal n-alkane profiles with peaks
decreasing from a maximum at nC15. The 115 m pyrolysate has a relatively
higher isoprenoid content than the 110 m pyrolysate, possibly reflecting
the slightly more terrestrial nature of the kerogen in the 115 m sample.

Figure A.I.4 compares the n-alkane and isoprenoid composition of the
sample extracts/expelled pyrolysates. The main change in the n-alkane
composition of the samples during artificial maturation is a depletion
in the height of the "C26+ n-alkanes and an increase and levelling in
the height of the nC15-nC20 n-alkanes. A similar change is seen in the
isoprenoid composition of the samples, both samples having similar
normalised isoprenoid compositions both before and after hydryous
pyrolysis.

No recogniseable compound groups were observed in the aromatic hydrocar-
bon gas chromatograms, probably reflecting the artificial maturation
process (Figure A.I1.5).

The GC-MS fragmentograms of the expelled pyrolysate show a number of
differences from those of the unpyrolysed samples which can be attri-
buted to an increase in thermal maturity (Figures A.I.6 and A.I1.7).
These include an increased diasterane content and a marked reduction in
the height of the regular sterane peaks. The main difference in the m/z
191 fragmentograms 1lies 1in the increased prominence of the
trisnorhopane and norhopane peaks (peaks B and C) and in the equi-
libration of the homohopane epimers. The appearance of the expelled
pyrolysate fragmentograms is similar to those obtained from the
migrated EOM at 126.5 m and 135.95 m in core U-8.

The hydrous pyrolysate obtained from the 115 m sample differs from the
unpyrolysed extract in more prominent tricyclic terpane and hopane peaks,
particularly norhopane, in the m/z 191 fragmentogram (Figure A.I.6).
The sterane m/z 217 fragmentogram of the expelled pyrolysate fluid
(Figure A.I.7) is largely dominated by diasterane peaks, which are
developed to a relatively greater extent than was seen in the migrated
EOM from 126.5 m and 135.95 m in core U-8. These changes reflect the
increased maturity of the pyrolysate fluid, although given the

........... -2 MO 28

unnaturai means of maturation, the GC-MS data must be used cautiousiy.
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The expelled pyrolysate fraction of the 110 m sample shows similar iso-
topic values to the parent 110 m sample, the only signficant difference
being for the NSO fraction (Figure A.I.8). The extract fraction isotope
profiles of the U-4 samples and the expelled pyrolysate fluid indicate
that relatively little change in isotopic composition has occurred
during hydrous pyrolysis. This is not unexpected given the closed
nature of the hydrous pyrolysis system.

Carbon isotope data for the C1 and C2 pyrolysate gas components indicate
an increase in the 12C content of the pyrolysate gases relative to unpyro-
lysed gases from the same core. On Schoell's (1983) diagram in figure 9,
the isotopic composition of the pyrolysate gases follows the maturity
trend from that of the unpyrolysed samples.

164/j/an1/26
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‘Table A.I.1: Data from Rock-Eval pyrolysis.

I H HYDR. OXYGEN PETROLEUM PROD. TEMP.
I IKuU DEPTH : 81 52 83 TOC INDEXY INDEX POTENTIAL IMDEX MAX
I No. H 51

I T m—

I m/ft : { mg/g ROCK (% { mg/g TOC » &1+82 g1+82 (03
1

1 :

I C 4799 110 : 0.95 40.72 0.20 7.7Z2 527 3 41 .67 .02 427
I 7323/7-U~-1 H

I € 4873 115 : O.64 13.31 0.34 3.59 371 g 13.95% g.05 424
I 7323/7-U-4 :

I
I
I

ot et el fd fed e feed Pt

DATE ¢ 15 — 12 - 84.



Well Identification:7323/7-U-1
Reference number:21.3420.06
(171>

Table A.I.2: Vitrinite reflectance data.

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

I I I (M) I REFLECTANCE I RAT I DEVIATION I SCENCE I
I I I I I I I I
I C 4799 1 ——— I 110 I 0.45 (17> 1 G 1 ©0.11 I 2-4 I
I I I I 0.18 (1) I 8§ 1 0.00 I I
I I I I 0.83 (1) I R I 0.00 I I
I I I I I I I I
I C 5460 1 ——— I 110 I 1.12 (18> I F 1 0.19 I - I
I HY-PY 1 I I 0.78 (1) I P I 0.00 I 1
1 I I I 1.90 (1) I R I 0.00 I I
I I I I I I I I

o ———— - ———————— —— ————————— o — - —t———— S ot o7 " o S S s S s Lo o - o — — o~ — " — Tt o o St o s

REL RAT (Reliability Rating): G = Good; F = Fair; P = Poor
S = Stained; R = Reworked.
HY-PY: Sample artificially matured by hydrous pyrolysis.
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Well Identification:7323/7-U-4
Reference number:21.3420.06

Table A.I.2 (1/71)
VITRINITE REFLECTANCE DATA

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

I I (M) I REFLECTANCE I RAT 1 DEVIATION I SCENCE I
I I I I I I I I
I C 4873 1 -———- I 115 I 0.34 (9 I P I 0.07 I 4-5 I
I I I I 0.63 (10> I R I 10.06 I I
I I I I 0.88 (20 I R I 0.08 I I
I I I I I I I I
I C 5461 1 ———- I 116 1 1.14 (12> 1 F 1 0.10 I - I
I HY-PY 1 I I 0.88 (2> 1 P I o0.02 I I
I I I I 1.44 (&> I R 1 0.07 I I
I I I I I I I I

REL RAT (Reliability Rating): G = Good; F = Fair; P = Poor
S = Stained; R = Reworked.
HY-PY: Sample artificially matured by hydrous pyrolysis.
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Project no.: 21.3420.06

Well ident.: 7323/7-U-1/ 7323/7-U-4
DATE: 27-11-86, corrected 28-MAY-2009

Corrected replacement of

Table A.1.3: Weight of expelled pyrolysate and chromatographic fractions.

IKU-No. Core Depth  Rock EOM SAT  ARO HC NonHC TOC
weight

(m) @) (mg)  (mg) (mg) (mg) (mg) (%)

C5460 7323/7-U-1 110.02 25.0 467.3 68.1 769 1450 3223  7.46
C5461 7323/7-U-4 115 25.0 135.8 18.2 50.4 68.6 67.2 3.02
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Project no.: 21.3420.06
Well ident.: 7323/7-U-1/7323/7-U-4
DATE = 27 - 11 - 86,

Table A.1.4: Concentration of expelled pyrolysate and chromatographic
! fractions.

1 :

I IRU~No DEPTH @ EOM Sat. Aro. HEC Mo HC

i {m3 H

I o s 2 S S S I
i H

I ¢ 5440 110.02 ¢ 18494 E7E4 3074 5802 12892

I FREE/T-U-1 H

I L 5441 115 : 5432 T8 2016 2744 Z4E8

I TEEE/T-U-4 :
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Project no.:
Well ident.:
DATE:

212 -

21.3420.06
7323/7-U-1/ 7323/7-U-4
27-11-86, corrected 28-MAY-2009

Corrected replacement of

Table A.L.5:

Concentration of expelled pyrolysate and chromatographic fractions.

IKU-No.

Core Depth EOM SAT ARO HC  NonHC

(m) (mg (mg (mg (mg (mg
/gTOC) /gTOC /gTOC /gTOC /gTOC

C5460 7323/7-U-1 110.02  250.6 36.5 41.2 7.7 1729

C5461 7323/7-U-4 115 179.9 24.1 66.8 90.9 89.0
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Project no.: 21.3420.06
Well ident.: 7323/7-U-1/7323/7-U-4
DATE ¢ 27 - 11 - 84,

Table A.1.6: Composition of material expelled from the rock

(27.11.86).
i : Sat Aro HC 54T Mo HO HC 1
I IKU~No DEPTH : ——— — Rt I
I : EOM EOM EOM sro EOM Mo HC I
1 {m) : % % % 100 % ¥ 100 1
I EEmmEEE s I
I H I
I ¢ 54560 0.0z 14.6 1i6.5 3.0 88.4 &%.0 45.0 1
I T323/7-U~1 : I
1 C G481 115 13.4 37.1 50.5 3b6.1 49.5 102.1 1
1 7323/7-U~4 I
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Table A.I.7: Composition of hydrous pyrolysate gases.
I I I I
I IKU Mo I C-54460 I C~B4b1 1
I I -1
I I ppm/total I % I ppm/total I % I
I compound I gas {(voll I I gas {(vol) I I
1 I 1 I i I
I I I I I I
I Owygen I 102371.2%9 I 10.23 1 g3505.91 1 ?.35 1
I I I I I I
I Nitrogen I 420022.6% I 42.02 1 376907.34 1 37.6% 1
I 1 1 I I I
1 coz I 213847.70 1 21.38 1 339200.12 1 33.92 1
I 1 1 1 I I
1 I
I I 1 i I I
I HMethane I 30903.46% 1 3.09 1 15030.10 I 1.50 1
1 I 1 I I I
I Ethane 1 21854.15% 1 2.19 1 8421.96 1 0.86 1
I I I 1 1 I
I Propane I 12505.20 1 1.25 1 5066.28 1 0.51 1
I I I 1 I 1
I i~Butane I 1905.146 1 0.19 1 894.13 1 0.09 1
I I I 1 I I
I Butene I &77.83 1 0.07 1 E38.63 1 0.05 I
I I I I I I
I n—Butane I 3128.846 1 0.31 1 1243.01 1 0.12 1
I I 1 I 1 I
I neo-C5 I 421.02 1 0.04 1 271.39 1 0.05 1
I I I I I I
I i-Pentanel 6495.08 1 0.07 1 3B2.69 1 0.04 1
I I I I I I
I n~-Pentanel 708.24 1 0D.07 1 38437 1 0.04 1
I 1 I 1 I I
I [CH I 93.06 1 *0.10 I 106.91 1 0.01 I
1 1 I 1 I I
I Cyclo—-C8 I 73.63 1 0101 0.00 1 .00 1
I I 1 I 1 I
I12,3-diMeC4l 144 .87 1 0.01 1 121.97 1 0.01 1
I I I I I I
I n-Hexane I 160.61 1 0.02 I F8.17 1 .01 1
1 1 1 I I I
I triMeC4 I 83,47 1 .01 1 0.00 1 0.001
I I 1 1 I I
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Tabulation of data from gas chromatograms.

I DEPTH @ PRISTANE FRISTANE FHYTANE & n—C17 I
I IKU No. § mee—— f T e——— B o= CRI 1
I tmy ¢ PHYTANE n-C17 n-C18 B =027 I
1 === I
I : I
I C 5460 110.02 = 1.7 0.8 0.4 1. 2.9 i.1 1
I TI23/7-U~1 : I
i C 5441 115 : 1.7 1.5 0.9 1. 3.1 1.1 1
I TEZ3/T-U~4& H I
DATE @ 24 - 11 - 86.
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‘Table A.I.9: Molecular ratios from sterane and terpane mass chromatograms:”

Maturity ratios.

IKU code  Well/depth  op/ag+gal) 42252) %2053) sp8™)
Hy-Py

C-5460 110 m 0.70 55.6 44.0 71.3
C-5461 115 m 0.74 58.8 40.9 73.2

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

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

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

4)  2(r+s)/(q+t+2(r+s)) in m/z 217

164/0/an1/4.6



YTab]e A.1.10:

IKU no.

-17-

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

Wellzdepth o/} m/Ts?) /3 77e8) a/a4d)
110 m 8.5 - - 0.75
115 m 0.47 6.9 - - 0.81

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

2) B/A in m/z 191

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

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

5) Relative abundance of C27 rearranged steranes (a/a+j in m/z 217)

164/0/an1/3.6



Table A.I.11: Gas composition of the hydrocarbons C1 to C7 of hydrous pyrolysate gas
samples (Vol %).

Sample no. Depth C1 C2 03 104 nC4 2.2DMPr iC5 nC5 C6 C7 Ethen

Well 7323/7-U-1

C-5460 110 m 52.23 22.52 12.49 2.06 3.80 0.17 1.11 1.28 1.94 0.29 1.10

Well 7323/7-U-4

C-5461 115 m 57.13 19.82 11.41 1.90 3.41 0.02 0.87 1.62 1.73 0.42 1.66

Table A.I.11 Gas ratios and isotope ratios of hydrocarbons from hydrous pyrolysate
gas samples.

Sample no. Depth (m) Cl/ZCn Cl/(C2+C3) 1‘C4/nC4 613C1 613C2 82 C1
Well 7323/7-U-1
C-5460 110 0.5382 1.52 0.54 -42.5 -37.5 -299
Well 7323/7-U-4
C-5461 115 0.5809 1.82 0.55 -40.5 -35.0 -261

164/0/an1/1
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Table A.I.12: Carbon isotope data of extract fractions.

13 13 13 13 13

Sample no. Depth §°C §°C §°C §°C §°°C
SAT ARO ASP NSO WHOLE

Hy-Py

C-5460 110 m -31.42 -30.85 -29.48 -29.99 -30.90

C-5461 115 m -31.58 -31.00 -29.90 -29.96 -31.13

164/0/an1/2.5



Figure A.I.1: Whole 0il gas chromatograms of expelled pyrolysates.

C10 etc. - n-alkanes

Cy-06 - cyclohexane
MeCy-C6 - methylcyclohexane
Pr - pristane

Ph - phytane

164/AB/an1/5
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Figure A.1.2: Gas chromatograms of C2-C8 hydrocarbons of expelled
pyrolysate.
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Figure A.I.3: Saturated hydrocarbon gas chromatograms of expelled

pyrolysates.

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

*

other acyclic
isoprenoids
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Figure A.I.5: Aromatic hydrocarbon gas chromatograms of expelled

pyrolysates.
N,MN,DMN,TMN - naphthalene and alkylated homologs

P,MP,DMP - phenanthrene and alkylated homologs
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Figure A.I.6: Mdéé chromatograms of terpanes (m/z 191) for expelled

pyrolysates.

A Ts’ 180.(H) -trisnorneohopane C27H46 (111)
B Tm’ 17a(H)-trisnorhopane C27H46 (1,R=H)
C 170(H) -norhopane C29H50 (I,R=C2H5)
D 178(H) -normoretane Coghsg (II,R=C2H5)
E 17a(H)-hopane C3OH52 (I,R=C3H7)l
F 178(H) -moretane C30H52 (II,R=C3H7)
G 17a(H)-homohopane (22S) vC31H54 (I,R=C4H9)
H 17a(H)-homohopane (22R) C31H54 (I,R=C4H9)

+ unknown triterpane (gammacerane?)
I 178(H)-homomoretane C3qMs4 (I1,R= CyH )
J 17a(H)-bishomohopane (22S,22R) C32H56 (I,R= C )
K 17a(H)-trishomohopane (22S,22R) C33H58 (I,R= C6H13)
L 17a(H)-tetrakishomohopane (22S,22R) C34H60 (I,R= C7H15)
M 170.(H)-pentakishomohopane (225,22R) C35H62 (I,R= C8H17)
Z bisnorhopane C28H48
X unknown triterpane C3OH52
P tricyclic terpane C23H42 (IV,R= C4H9)
Q tricyclic terpane C24H44 (IV,R= C5H11)
R tricyclic terpane (17R,17S) C25H46 (IV,R= C6H13)
S tetracyclic terpane Cogtaop (V)
T tricyclic terpane (17R,17S) CogHag (IV,R= C7H15)
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Figure A.1.7: Mass chromatograms of steranes (m/z 217 and 218) for
lexpell ed pxro]ysates_ .-

"a  13g(H),17a(H)-diasterane (20S) Co7Hag (I11,R=H)

b 13g(H),17a(H)-diasterane (20R) C27H48 (I11,R=H)

c 13a(H),178(H)-diasterane (20S) C27H48 (1V,R=H)

d 13a(H),178(H)-diasterane (20R) C27H48 (IV,R=H)

e 138(H),17a(H)-diasterane (20S) Coghlig (III,R=CH3)

f 13g(H),17a(H)-diasterane (20R) C28H50 (III,R=CH3)

g 13a(H),178(H)-diasterane (20S)" C28H50 (IV,R=CH3)
+ 14a(H),17a(H)-sterane (20S) C27H48 (I,R=H)

h 138(H),17a(H)-diasterane (20S) C29H52 (III,R=C2H5)
+ 148(H),178(H)-sterane (20R) C27H48 (I1,R=H)

i 14g(H),178(H)-sterane (20S) C27H48 (11,R=H)
+ 13a(H),178(H)-diasterane (20R) C28H50 (IV,R=CH3)

J 14a(H),17a(H)fsterane (20R) Costag (1,R=H)

k  13g(H),170(H)-diasterane (20R) Coghn (III,R=C2H5)

1 13a(H),178(H)-diasterane (20S) C29H52 (III,R=C2H5)

m 14a(H),17a(H)-steran§ (20S) C28H50 (I,R=CH3)

n 13a(H),178(H)-diasterane (20R) CogHlis (III,R=C2H5)
+ 14g(H),178(H)-sterane (20R) CZBHSO (II,R;CH3)

) 148(H),178(H)-sterane (20S) CZBHSO (II,R=CH3)

p 140(H),17a(H)-sterane (20R) Coghsg (I,R=CH3)

q 14a(H),17a(H)-sterane (20S) Cogso (I,R=C2H5)

r 14g(H),178(H)-sterane (20R) C29H52 (II,R=C2H5)
+ unknown sterane

s 148(H),178(H)-sterane (20S) C29H52 (II,R=C2H5)

t 14a(H),17a(H)-sterane (20R) C29H52 (I,R=C2H5)

u 5a(H)-sterane CoqM36 (V;R=C2H5) :

v 5a(H)-sterane. C22H38 (IV,R=C3H7) '
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IT  OIL-SOURCE ROCK CORRELATION

O0il-staining has been reported from a number of the Dia-Structure cores,
especially cores U-8 and U-9. Hydrocarbon traces have also been reported
from the sandstones in core U-6. The presence of significant concentra-
tions of immature, probable early generation products has been indicated
in the organic-rich cores U-4 and U-1. The generative potential of the
shales in these two cores was demonstrated by the production of paraf-
finic/paraffinic- naphthtenic oils from selected samples after artificial
maturation by hydrous pyrolysis. This discussion will attempt to indicate
the source of these hydrocarbon occurances. A combination of gas chroma-
tography and gas chromatography-mass spectrometry (GC-MS) has been used,
together with carbon isotope data.

The triangular plot in Figure A.II.1 suggests that the majority of the
extracts from the Dia-Structure cores, including at least one of the
pyrolysate oils, plot along a trend of increasing saturate content. The
most saturate-rich extracts are those thought to represent mature
non-indigenous o0ils from cores U-8 and U-9. The fact that the extracts
plot along a common maturation trend would tend to suggest a common
source for the extracts.

The isoprenoid composition of the core extracts (Figure A.I1I1.2) divides
the extracts into two groups. One group consists of the indigenous
extracts and those extracts thought to be Tocally-sourced. The second
group, with a central isoprenoid compostion, consists of suspected
oil-staining and the pyrolysate oils. The fact that the pyrolysate oils
plot in this second group would support a middle Triassic source for
the more mature oil-stain extracts.

GC-MS data also tend to suggest that the extracts share a common source.
The appearance of the mass fragmentograms is summarised 1in the individual
core descriptions. The mass fragmentograms indicate maturity differences
between the different extracts, but there are no indications of any signi-
ficantly different source inputs.

In terms of C27, C28’ C29 regular sterane composition (Figure A.I1.3),

the sample extracts all pliot within an elongate area relatively close
to the C27-C29 axis. The pyrolysate oils plot to the left of the group,

164/m/an1/2
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otherwise most of the extracts, including those from oil-stained samp-
les, plot in a relatively small area.

Crossplots of maturity-dependant GC-MS peak ratios are shown in Figures
A.IT.4a-c. Figure A.II.d4a, which plots the 22S hopane ratio against the
C29 20S sterane ratio, suggests that the core U-1 and two U-9 extracts
are the most thermally immature of the sample extracts. The most mature
extracts represent the oil- stained samples from core U-8 and the
pyrolysate oils. The extracts appear to span the whole maturity range
and suggesting that the non-indigenous material is derived from rocks
over a range of different maturities.

In Figure A.II.4b, three distinct groups can be distinguished,
consisting of the indigenous extracts and the less mature
non-indigenous extracts, the oil-stained samples from cores U-8 and U-9
and the expelled pyrolysate oils. The same groupings can be
distinguished in Figure A.II.4c. In both of these diagrams, the
expelled pyrolysate plots away from the oil-stain extracts, probably as
a result of artificial pyrolysis procedure.

The relatively close grouping of the indigenous/immature non-indigenous
extracts would be consistent with a common source. The fact that, in
Figures A.II.4a and 4c, the extracts plot along a common maturity
trend, especially in the case of Figure A.II.4c which includes the
partly source-dependant Tm/Ts ratio, would also support a common source
for the sample extracts. Generally similar carbon isotope ratio values
for the extracts would also point towards a common source, although it
has not been possible to evaluate any fractionations which may have
occurred during migration in the non-indigenous extracts.

In conclusion then, the data are consistent with a middle Triassic source
for the non-indigenous hydrocarbons in these cores. All of the differences
observed in the extracts can be explained in terms of maturity variations,
suggesting that the oil-staining is derived from a middle Triassic source
rock of variable thermal maturity.

164/m/an1/3
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Project no.: 21.3420.06
Well ident.: 7323/7-U-8
DATE @ 28 - 10 - 86.

Table A.III.1.la: Concentration of C —C5+ hydrocarbons in headspace gas. I

1

I SUM SUM WET- iC4 I
I IKU DEPTH C1 ¢z C3 iC4 nC4 Ch+ C1-C4  C2-C4 NESS  ——eew I
I . m (%1 nGd 1
I==m I
1 I
I C 5071 102.88 1284 1954 0.00 #sss%% I
I i
I ¢ 58072 106.10 2475 2475 0.00 #xsxxs T
I I
1 ¢ 5073 108,81 6553 6553 0.00 #xex%x I
I I
I C 5074 115.11 1512 1512 .00 #ssxs% I
I I
I C 5078 117.74 1418 1418 0.00 #s#xss I
I I
1 ¢ 5074 125.28 7096 94 49 T4 109 7417 321 4.33 .68 1
I I
1 ¢ 5077 131 .41 8354 1478 1415 1822 3243 41954 14315 7959 48,78 0.54 1
I I
I ¢ 5078 131 .46 74325 1409 1535 2223 3866 43728 146459 034 54,89 0.58 1
I I
1 ¢ 5079 132.99 35 35 0.00 #sxs%s I
I i

i
i
]

1
1
i




Project no.: 21.3420.06
Well ident.: 7323/7-U-8

DATE

Table A.III.1.1b: Concentration of C,-C

28 - 10 - 84,

1

5+ hydrocarbons in occluded gas.

I SUM SiM WET~ iC4
I IKu DEPTH (] cz C3 iC4 nC4 Ch+ Ci-C4 C2-C4 NEBE ———mm
I N, m (%) nC4
I

I

I ¢ 5071 102.88 423 35 36 495 72 14,50 #%%%%
I

1 ¢ 5072 106.10 387 53 b4 504 117 23,18 #ss%%%
I

I ¢ 5073 108.81 1641 109 193 1943 307 15.54 ##E##%
I

1 ¢ 5074 115.11 274 25 23 324 48 14,82 #su¥%s
I

1 € 5075 117.74 221 27 33 153 434 213 49.01 #ssxss
I

I C 5076 125.28 2042 149 194 251 459 3097 1055 34.07 0.55
I

I C 5077 131 .41 40388 559 2328 7003 11349 25328 21240 B3.84 0.67
I

I ¢ 5078 131 .44 1108 83 278 379 1466 3914 2806 71.49 0.4&7
I

I ¢ 5079 132.99 344 30 45 21 48 491 145 29.47 0.43
I

Pt et b feed bt feei fed feed feed fed et feed feed Qe fred el Bt feet Bl beed feed i Boed
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Project no.: 21.3420.04
Well ident.: 7323/7-U-8
DATE ¢ Z8 - 10 - 84,

Table A.TII.1.1c: Concentration of Cl-C5+ hydrocarbons - summation. {

’ UM sUM  WET-  iC4 I
IKU  DEPTH Ci Cz C3 iC4 nC4 Ch+  Ci-C4 C2-C4 MNESE -——--- I

. m (% nCé 1
mm ]
I
C 5071 102.88 1677 35 34 1749 T2 4,10 #ss#ss I
I

¢ 5072 106.10 2843 53 b4 2979 117 3.92 #554%%

C 5073 108.81 8194 109 193 8494 302 3.55 #xwuss

C 5074  115.11 1789 25 23 1837 48 Z.&1 #EEEEE

L]

5075 117.74 14639 27 33 153 1852 213 11.49 ##5s#%

el

5076  125.28 9438 245 238 325 568 10514 1376 13.09 0.57

C 5077  131.41 12444 2037 3744 BB2& 14592 41954 414642 29199 70.42 0.40

[er]

5078  131.46 8534 1492 1813 3203 5332 43728 20373 11840 58.144 0.&0

C 5079  132.99 382 30 45 21 48 526 145 27.48 0,43

bt ot bt feed feed et Bl feed Pt feed feed feed Ped feed B fed
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IIT1.1.2: Total organic carbon and data from Rock-Eval pyro]&gis.

! | _57-

Table A.

I H HYDR. OXYGEN PETROLEUM PROD. TEMP.I
I IKY DEPTH : a1 52 §3  TOC  INDEX INDEX POTENTIAL INDEX MaX I
I HNo. H 51 I
I - I
I m/ft : ¢ mg/g ROCK RS { mg/g TOC » B1+82 81+82 (Cy I
I== I
I : 1
I C 4959  102.19 : D.04 0.0z 0.08 0.26 & 31 .06 0.67 441 1
i ¢ 5299 103.25 : FEEE  REEF O EEER [, 7F  EREEE HEEE FEEEEF  EREEFE REE i
% C 49460 104.19 : FEEE  RFEEF O REE¥E 0,17 REEER O EEEE FEREEEE  REREREE EER i
i C 4941 105.19 ; 0.04 0.04 0.03 0.32 13 9 0.08 0.50 405 i
% C 5302 10%.72 : HEEE  KEEE O EEEE .37 FEBER O REEE FHEHEE  FEEEREE EEF i
i C 4942 107.10 : FEEE OREEE O FEEE .28 REEEE O EXEE EHEEEE O BEEEEF EE® i
; C 4963  108.14 : EFREE RERE O EREE .29 EREEE O EEEE EXEEEE FEFEEE EEE i
% C 5305 109.20 : FERE  EEEE FxEE 0,30 EEEEE EEEE EEEFEE  REEEEE KRR §
i C 49464 110.37 ; 0.06 0.19 0.02 0.39 49 5 0.25 0.24 3 i
% C 4965  111.34 : EEEE REEE REEE D14 BEREE O EEEE EEEEEE BEFEEE EEE i
; C 5308 112.43 : EEEE OREEER EREE D41 EEEEE O EEEE FEEEEE XFEEEE EEE i
i C 4966 113.05 ; 0.06 0.11 0.0z 0.32 34 & 0.17 0.35 3k2 i
i C 494647  114.35 : FEEE EEREE O EEEE .27 REEEE O EREE O EREEEE FEEEEE EEF i
i ¢ 5344 115.20 : EEEE REEE EREE .33 EREEE FEEE FEREBE EEEREEE Eed i
i C 49468  1146.52 ; D.06 0.10 0.06 0.27 37 22 0.14 0.38 321 %
% C 494&9 117 .37 : FREE O REEE O ¥FEE 0,07 #E¥EE FEEE EEREEE  FHEEEE O EEE i
% € 5315 118.73 ; 0.08 1.24 0.16 0.77 141 21 1.32 0.06 424 i
i { 5314 119,83 : FEEE  EEEE  E¥EEF Q.23 REEEE O EERE EHEEER EEREREFE REE i
i £ 8317  121.45 : EREE REEE O EEER .20 BEEEE O FEEE O FEEERE BRFREE ERE i
i T 4970 122.77 : EEEE  EEEF O ¥EEE 0,01 BEEEE  RE¥E EREEER EREEER ERE i
; ¢ 5318 123.19 : FEEE RERE BEEE (.29 EEEEE O FEEER O FEEEEE EFEEEE EEE i
% C 5319 134,460 : FEREE  REEE EEEE .32 REEEE O FRER FEEERFE HEEEEE EEE i
I H I
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Table A.III.1.2: cont..

17 -58-

1 : HYDR. OXYGEN PETROLEUM PROD. TEMP.I
I IKu DEPTH : 81 52 83 T0C INDEY INDEX POTENTIAL INDEX MAX I
I HNo. : 51 I
I T e I
I m/ft : { mg/g ROCK (% { mg/g TGC » B1+82 S1+82 (0 1
I I
I C 5320 125,086 1 #%¥F  #EEF  EEEE .34 HEEEE  BEEE FEEEEE  FEEREE  FEE ]
I : I
IC 531 126,08 1 ##x¥ Bads  #EE# .15 EEEEE  EEE¥ FEREEE  FEEREE H¥E ]
1 H I
1 ¢ 5322 127.05 @ ##%%  ##¥F  $5E%  [0.34  FEEEE  HEEF EEEAEE  REEXEEE  EEE ]
I H I
1 ¢ 5323 128,058 3 #%5%  ##¥% $24¥% 0,40 EEEEE EEE¥ FEEEES  BEERRE x¥E ]
I : I
I C 4971 128.96 ¢ 0.09 0.17 0.05 0.33 52 15 0.26 0.35 400 1
I H I
1 ¢ 5327 130,21 1 2%RE EEEE FEEE 0,37 HEEEE  EEER FEFEFE  EFFERE w@E ]
I : I
I ¢ 5329 131.85 : 0.28 1.09 0.08 1.54 70 5 1.37 .20 434 1
I : I
I C 4972 133.36 @ 0.09 0.1z 0.08 0.3z 38 25 .21 0.43 362 1
I : I
I € 5331 134.23 @+ 0.06 0.33 0.00 0.48 &9 a 0.39 .15 429 1
I : I
1 C 5332 135 80 1 #%%%  #E¥¥  #EE% 0,74 HEEEE  HEER FHEREE  HERFEE O wEF ]
I H I
1
DATE ¢+ 16 - 11 - B84,
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Data from pyrolysis-gas chromatograms.

Table A.III.1.3:
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Well Identification:7323/7-U-8
Reference number:21.3420.06
(1/1>

Table A.III.1.4: Vitrinite reflectance data.

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

I I I (M) I REFLECTANCE I RAT I DEVIATION I SCENCE 1
I I I I I I I I
I C 4964 1 ———- I 110.4 1 0.36 (1) I P I 0.00 I 6-7 I
I I I I 0.87 (1) 1 R I 0.00 I I
I I I I 1.31 (&) I R I 10.25 I I
I I I I I I I I
I C 8315 1I —-———- I 118.7 I 0.37 (3) I P I 0.11 I 6-7 I
I I I I 0.68 (2) I R I 0.03 I I
I I I I 1.09 (3 I R I ©0.19 I I
I I I I I 1 I I

v o o~ —— ——— - — ot —— — —————— o W o o> o — o T —— — o — o— o o= o o~ 1 s ot o i e s oo

REL RAT (Reliability Rating): G
S

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

i n
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Project no.: 21.3420.06
Well ident.s 7323/7-U-8
DATE @ 19 - 11 ~ 84.

Table A.ITI.1.5: Weight of EOM

-61-

and chromatographic fractions.

it

I : Rock

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

I tm) : (g t{mg?l tmg) {mg? fmgd tmg? 59
I

I s

I £ 8321 126.08 @« &8.2 b.6 0.7 1.2 1.9 4,7 1.38
I H

I {4991 126.50 ¢ 65.3 245 .4 111.2 43.0 154 .3 1.4

I :

I C B3z9 131.85% ¢ 30.9 7.7 0.4 0.4 1.0 6.7 .99
1 :

1 £ 4992 135.9% ¢« 37.4 240.2 8.5 2.7 151.3 88.9

I H

Pt bt e b bt ed bt bl bt et el e bt et
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Froject no.: 21.3420.06
Well ident.: 7323/7-U-8

DATE

Table A.III.1.6:

19 - 11 - 84,

- -62-

Concentration ¢f EOM and chromatographic fractions.

o freel fed feed i fed feed ped fed fed feed et fed

TKU-No DEPTH : EOM Sat. Aro. HC Mon HC
{m? H

€ 5321 126.08 : 113 12 21 33 a0

C 4991 1246.50 ; 3759 1703 &58 2381 1398

£ 5329 131.85 : 250 12 19 31 218

L 4992 135.95 ; L4232 2634 1410 4044 2378

Pt fed fed eed e (et feed B el Bl fed et fed
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Project no.: 21.3420.06
Well ident.: 7323/7-U-8
DATE : 19 - 11 - B4,

Table A.III.1.7: Concentration of EOM and chromatographic fractions.

I H

I IKU-No DEPTH EOM Sat. Aro., HC Nom HE I
I {m? H

I

I :

I C 5321 126.08 8.2 0.9 1.5 ek 5.8
I a

1 ¢ 4991 126.50 &

1 z

1 ¢ 5329 131.85 ¢ 5.2 1.2 2.0 3.1 22.1
I H

I C 4992 135.9% @

I :

fred Beed Pt et et feed fed ed
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Project no.: 21.3420.06
Well ident.: 7323/7-U-8
DATE = 19 - 11 - 86,

Table A.IIT.1.8: Composition of material extracted from the rock.

bt et et

I : Sat Aro HC Sa4T Non HC HC
I IKU~No DEPTH : - —— m——— o e

I H EOM EOM EOM Aro EOM Non MG
1 {ml} H % % % ¥ 100 % ¥ 100
i —

1 :

I € 5321 126,08 10.9 18.2 9.1 50.0 0.9 41.0
1 :

1 C 4991 126.50 ¢ 45 .3 17.5 &2.8 2587 37.2 168.9
I :

I ¢ 5329 131.85 4.7 7.8 12.5 &0.0 87.5 14.2
1 :

I C 4992 135.95 ¢ 41.0 22.0 bH3.0 184.7 37.0 170.0
I :

Pt fred feet fed ped et bt fed fed bed et
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‘Table A.III.1.9: Tabulation of data from the gas chromatograms.

1 DEPTH = PRISTANE PRISTANE PHYTANE & n=-C17

I IKU No. 3 mem——— B W me——— B = w—— CRI
I tm) ¢ PHYTANE n—-C17 n—-C18 B n-027

I= =

I H

I ¢ 5321 126.08 = 1.0 0.5 0.4 1.3 0.4 1.1
1 H

I C 4991 1246.50 1.5 0.9 0.6 1.5 1.9 1.0
I :

I C 5329 131.85 : 1.3 1.4 1.0 1.4 0.9 1.1
I :

I C 4992 135.95 1od 1.4 1.1 1.3 2.8 1.0
I :

fod et bed bed bt et bl ed ed el feed feed feed

DATE @ 24 - 11 - 8&.



Table A.III.1.10 Molecular ratios from sterane and terpane mass
chromatograms.

Maturity ratios.
IKU code  Well/depth  ag/ag+Bal) %2252) 220s3)  4gg")

Well 7323/7-U-8

C-5321 126.08 m 0.76 52.9 16.5 51.6
C-4991 126.50 m 0.95 55.3 55.0 70.1
C-5329 131.85 m 0.78 53.3 13.1 50.2
C-4992 135.95 m 0.93 57.5 46.2 70.6

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

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

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

4)  2(r+s)/(q+t+2(r+s)) in m/z 217

164/0/anl1/4.4



Table A.III.1.11 Molecular ratios from terpane and sterane mass
chromatograms.
Maturity and source characteristic ratios.

IKU no.  Well/depth  Q/E)  Tm/Ts?)  x/e3) 27eY) aja+i®)
Well 7323/7-U-8

C-5321 126.08 m 0.06 0.14 - - 0.38
C-4991 126.50 m 0.38 0.15 0.24 - 0.86
C-5329 131.85 m 0.10 0.15 - - 0.41
C-4992 135.95 m 0.17 0.69 0.03 - 0.74

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

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

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

5) Relative abundance of 027 rearranged steranes (a/a+j in m/z 217)

164/0/an1/3.4
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Table A.III1.1.12 Molecular ratios from mono- and tri-aromatic

IKU code

steranes.

Core

Well 7323/7-U-8 no.9

C-4991

126.49 - 126.50 m

Well 7323/7-U-8 no.12

C-4992

164/AB/an1/9

135.95 m

%Co0/Co6,27
m/z 231

50.0

34.0

%C21/C2g, 29
m/z 253

43.0

35.9



Table A.l11.1.13a: Gas composition of the hydrocarbons C1 to C7 of adsorbed gas of core samples (Vol %).

Sample no. Depth (m) C C C iC nC4 2.2DMPr iCS nC c C

Well 7323/7-U-8

C-5076 125.28 29.60 2.16 1.37 1.68 1.84 0.05 3.95 3.55 21.79 34.02

C-5077 131.41 4,76 0.63 3.79 3.19 6.02 0.23 8.29 6.80 32.27 34.03

Table A.111.1.13b: Gas yields of the hydrocarbons C, to C_ of adsorbed gas of core samples (ppb).

1 7

Sample no. Depth (m) C1 C C iC nCu 2.2DMPr iC nC5 c c

Well 7323/7-U-8

C-5076 125.28 187 26 24 38 42 1 112 101 740 1155

C-5077 131.41 152 38 333 369 697 33 1191 978 5537 5839

Table A.111.1.13c: Gas ratios and isotope ratios of the hydrocarbons C

1 to C7 of adsorbed gas of core samples.

Sample no. Depth (m) C1/2Cn C1/(C2+C3) iC4/nCQ 613C1 613C1 6D C1
Well 7323/7-U-8

C-5076 125.28 0.2959 8.38 0.91 -47.6 -32.0 --
C-5077 131.41 0.0475 1.07 0.53 -42.6 -29.6 -

164/1/an1/5
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Table A.III.1.14: 13C/lzc-isotope ratios of extract fractions.

Sample no. Depth w13C w13C C w13C

SAT ARO ASP NSO

13
W

Well 7323/7-U-8

C-4991 126.50 m -30.75 -30.64 -30.52 -34.19



Figure A.III.1.1: Pyrolysis-gas

chromatograms (S2 peak).
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Figure A.IIT.1.2: Saturated hydrocarbon gas chromatograms.

n-C15 etc. - n-alkanes

Pr - pristane

Ph - phytane

* - other acyclic
isoprenoids

164/AB/an1/4
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l‘Figure A.IIT.1.3: Aromatic hydrocarbon gas chromatograms.

N,MN,DMN,TMN - naphthalene and alkylated homologs
P,MP,DMP - phenanthrene and alkylated homologs
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Figure A.III.1.4: Mass chromatograms of m/z 191 (terpanes).
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Figure A.III.1.5: Mass chromatograms of m/z 217 and 218 (steranes).
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Figure A.III.1.6: Mass chromatograms representing monoaromatic (m/z 239
and 253) and triaromatic (m/z 231) steranes.
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Figure A.IIT.1.7: Vitrinite reflectance histograms.
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Table A.III.2.1a: Concentration of Cq-Cet hydroéérboh‘é‘“i’nﬁﬁé&dsﬁpaCe"g’aé'.'?'
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5t hydrocarbons in occluded gas.:
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Table A.ITI.2.Ic: Concentration of C;-C.+ hydrocarbons - summation. - -~
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Table A.II1.2.2: Total organic carbon and data from Rock-Eval pyrolysis.
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Table A.TIT.2.3: Weight of EOM and chromatographic fractions.'
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1

I : Rock

I IKU~-No DEPTH : Extr. EOM Sat. Aro. HC Non HO TOO
1 :

I tmd IR =D {mgd {mgy {mg {mg? {mgd £%)
1 p——

1 :

I C 4944 99.59 :  30.1 2.7 2ab 1.2 3.8 5.9 0.27
I :

I C 4950 118.45 ¢ 37.7 i0.3 2.4 1.1 3.5 6.8 0.30
I H

Pt et e bl bed e bl ped ed B




Project no.: 21.3420.06
Well ident.: 7323/7-U-6
DATE ¢ 45 - 11 - 84.

Table A.IIT.2.4: Concentration of EOM and chromatographic

-106-

fractions.

i
i

I : I
I IKU-Ng DEPTH EOM Sat. ArO. HC Non HC I
I {m? H I
I I
I : I
I C 4944 92.5% 32Z 88 40 128 195 I
I H I
I C 4950 118.45 & 273 &4 29 92 181 1
I H I
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Project no.: 21.3420.06
Well ident.: 7323/7-U-6
DATE ¢ 15 - 11 - 864.

Table A.III.2.5:

- -107-

Concentration of EOM and chromatographic fractions.

1 :

I IKU-No DEPTH = EOM Sat. Aro. HC Non HC
I {m} :

1

I :

I C 4944 79.59 ¢ 119.4 32.5 14.8 47 .3 Tel
I :

I ¢ 4950 118.45 F1.1 21.2 F.6 30.8 &0.3
I :

bt bt et ped et feed et e bl




D-K@nmm - -108-

Project no.: 21.3420.06
Well ident.: 7323/7-U-6
DATE ¢ 45 - 11 - 84.

Table A.III.2.6: Composition of material extracted from the rock.

I : Sat aro HC SaT Non HC HC 1
I IKU-No DEPTH 3 —— ——— ——— e I
I : EOM EOM EOM Aro EOM Mon HC 1
I {m) H % % % ¥ 100 % ¥ 100 1
1 =1
I : I
1 C 4944 99.59 = 2742 12.4 39.6 220.0 50.4 65.5 1
1 H 1
1 ¢ 4950 118.45 ¢ 23.3 10.5 33.8 222.2 66,2 51.0 1
1 H I




IHUN

7323/7-U-6

Table A.1I11.2.7: Tabulation of data from the gas chromatograms.

DEPTH : PRISTANE PRISTAME PHYTANE A n-C17

I

I IKU No. P em——— A T me———— B = CPI

I tmy = PHYTANE n-C17 n-C18 B n—-C27

1 —— =
1 :

I C 4944 97.59 1.0 .5 0.5 1.2 0.7 1.2

1 :

1 ¢ 4950 118.45 1.2 2.1 1.9 1.1 0.6 1.2

1

DATE ¢ 24 - 11 - 864.

i}

Ho et bt et fomd bt fed feed et et



Table A.111.2.8: Molecular ratios from sterane and terpane mass

chromatograms. Maturity ratios.

IKU code  Well/depth  ag/ag+gal) %2252) %2053 up8%)
Well 7323/7-U-6
C-4950 118.45 m 0.82 48.6 11.0 35.1

E/E+F in m/z 191

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

q/q+t in m/z 217

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

164/0/an1/4.3



Table A.III.2.9: Molecular ratios from terpane and sterane mass
chromatograms. Maturity and source characteristic ratios.

H;:‘/ SR et e .

IKU no.  MWell/depth  q/EL)  Tm/Ts?)  x/E%) 27eY)  ajaei®)
Well 7323/7-U-6
C-4950 118.45 m  0.06 4.8 - 0.07 0.13

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

2) B/A in m/z 191

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

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

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

164/0/an1/3.3
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Figure A.IIT.2.1: Saturated hydrocarbon gas chromatograms.

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

other acyclic
isoprenoids

164/AB/an1/4
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Figure A.II1.2.2: Aromatic hydrocarbon gas chromatograms.

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

164/AB/an1/3
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Figure A.1I1.2.3: Mass chromatograms of m/z 191 (terbanes).
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C43585AT  12-NOV-86  Sir:Voltage 7878H  Acnt:IKU Systea: TRIT
Sample 1 Injection 1  Group I Mass 191.1808
Text:
108, E Nora: 834
m/z 191
~ C-4950
88 | ~ 7323/7-U-6
118.45m
bd |
48 |

c8.

B v T g Y v T ’ T r T v T v T
cd:88 c4:08 ch:88 32:08 36:88 48:88 44:00 40:08
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Figure A.II1.2.4: Mass Chromatograms of m/z 217 and 218 (steranes).
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APPENDIX III.3: TABLE OF CONTENTS continued

Core 7323/7-U-3:

TABLES

Table A.III.3.1a: Concentration of Cl-C5+ hydrocarbons in headspace gas.
Table A.III.3.1b: Concentration of Cl'C5+ hydrocarbons in occluded gas.
Table A.III.3.1c: Concentration of Cl'C5+ hydrocarbons - summation.
Table A.II1.3.2: Total organic carbon and data from Rock-Eval pyrolysis.
Table A.III.3.3: Data from pyrolysis-gas chromatograms.

Table A.III.3.4: Vitrinite reflectance data.

Table A.III.3.5: Weight of EOM and chromatographic fractions.

Table A.III.3.6: Concentration of EOM and chromatographic fractions.
Table A.III.3.7: Concentration of EOM and chromatographic fractions.
Table A.III.3.8: Composition of material extracted from the rock.

Table A.III.3.9: Tabulation of data from the gas chromatograms.

Table A.III.3.10: Molecular ratios from sterane and terpane mass

chromatograms. Maturity ratios.

-
—

Table A.III.3.11: Molecular ratios from sterane and terpane mass

chromatograms. Maturity and source characteristic ratios.

613

Table A.III.3.12: C isotope ratios for extract fractions.

FIGURES

Figure A.III1.3.1: Pyrolysis-gas chromatograms (S2 peak).

Figure A.III.3.2: Saturated hydrocarbon gas chromatograms.

Figure A.III.3.3: Aromatic hydrocarbon gas chromatograms.

Figure A.II1.3.4: Mass chromatograms of m/z 191 (terpanes).

Figure A.III.3.5: Mass chromatograms of m/z 217 and 218 (steranes).
Figure A.III.3.6: Vitrinite reflectance histograms.
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Project no.: 21.3420.06

Well ident.: 7323/7-U-3

DATE =

28 -

10 - 84.

- -les-

Table A.III.3.la: Concentration of Cl-C5+ hydrocarbons in headspace gas.

i
t
{

I SiM SUM WET- ic4 I
I Irky DEPTH 1 c2 C3 iC4 nC4 {5+ Ci-C4  C2-C4 NEBS  ~—wee I
I N . m (%0 nts I
I I
I i
1 C 5037 99.34 T494B 103 750584 103 O.14 wessss I
i I
I C 5038 107 .62 4090 37 103 365 363 1773 4957 8&7 17.50 1.01 1
I I
I ¢ 5039 114.83 1925 7z 127 250 &z 517 2455 530 21.40 2.07 I
I i
I C 5040 122.88 4840 141 347 250 215 295 5808 48 146.33 1.17 1
I i
I C 5041 128.93 2672 240 484 377 315 720 4110 1438 34.98 1.20 1
I I
I C 5042 131.95 27 106 250 127 248 420 1558 T332 446.95 0.51 1
I I

i
i
i




I

SINTEF-GRUPPEN

Project no.: 21.3420.06
Well ident.: 7323/7-U-3
DATE

B - 10 - 84,

~ Table A.III.3.1b: Concentration of C,-C

1

- -124-

5+ hydrocarbons in occluded gas.

bt fd b et et fed et el e et feed fed feed feed el feed e

8UM UM WET-  iC4

IKU  DEPTH Ci C2 3 iC4 nl4 CB+ 104 C2-C4  NESE  ——emee
falal® m (%D T4

C 5037 99.534 2132 140 3 2294 1462 7.07 #essss
C 5038 107.62 1040 100 151 4932 733 9851 2515 1475 GB.&6 0.47
C 5039  114.83 873 84 105 193 185 G246 1382 509 36.83 1.54
C 5040 122.84 &89 177 1967  E783 31E0 6823 8937  BD4AB 90.05 .89
C 5041 128.93 2371 484 377 2E3% H608 5449 3098 56.65 #HEsssx
G B042 431.95 733 499 Lbb 4464 18706 4164 5431 88,11 sxassx

Pt et

R R B i P T T R T N Y




Froject no.: 21.3420.06
Well ident.: 7323/7-U-3
DATE ¢ 28 - 10 - 84&.

- Table A.III.3.1c: Concentration of CI'C5+ hydrocarbons - summation. W

~120°

I SUM SUM WET- iC4
1 IRU DEPTH ] L C3 1G4 G4 Ch+ Ci-C4 CZ-C4 HNEBS ——eee
I TH3 . m (%) nC4s
I==m= = =

I

I C 5037 2.34 77080 263 3 77345 265 [0.34 ##%%#F
1

I ¢ 5038 107 .62 5129 134 253 857 10946 11623 T471 2347 31.35 0.78
I

I ¢ 5039 116.83 2798 158 232 443 207 5783 3837 1039 27.09 214
I

I € 5040 122,84 5749 319 2309 3033 3335 7118 14745 87946 H1.01 .91
I

I C 5041 128,93 5043 745 843 2H13 315 7328 9579 4536 47 .34 8.29
I

I ¢ 5042 131.95 1559 &056 7ié 4593 248 191325 Tiz22 61463 79.81  18.52
1

bt i

bt ot Bt fed el et bt feed Bed feed Pl et Beed el feed




7323/7-U-3

Table A.II1.3.2:

-126-

Pl fed e el fed ped bed e el et et feed ed el feed fed e fed Bed feed feed fred Bed bed fed fed fred feed Beed feed fed bed fed feed el feet bed feed bl bed Bed Bed feed feed feed foed foed foed ed eed e

: HYDR. OXYGEN PETROLEUM PROD. TEMP.I

IKy DEPTH : 81 82 83 TOC  INDEX IMDEX POTENTIAL INDEY MaxX I
No. : g1 H
T e I

m/ it : { mg/g ROCK LS ¢ mg/fg TOC 3 B1+82 81+82 0y I

- : -]
C 4816 g9 : 0.87 10.81 0.57 3.34 22 17 11.48 0,07 4221
C 4817 100 i EEEE BEEE EREE 4,11 #REEE REEE BEEREE  EEEEEE O EEE ;
C 4818 101 ; O.66 12.31 0.466 3.80 324 17 12.97 0.05 421 ;
L 4819 102 i FEEE EREE O FEEE 4 01 REEEEE O REEF HERERE  EEREEE ERE ;
C 4820 103 ; 0.79 15.55 0.746 4,27 3b4 18 16,34 0.05 417 i
C 4821 104 ; EEEE EEEE O EEEE .20 FEEEE EEEE EEEREE EEEEEE EEE i
C 4822  105.07 ; 0.68 13.31 0.i6 3.45 384 5 13.99 0.05 420 i
C 4823 105.93 ; 1.25 12.34 0.65 3.36 3467 19 13.59 0.09 414 i
C 4824 107 ; O.41 &.55 0.11 2.3%9 358 5 &.94 0.05 429 ;
¢ 5719 107.16 : EEFE EREE O EEEE (,7h  EEEER O EEEE O SEEEEE SEEERE EEE i
C 5720 108.03 : EEREE O REEE E#EE .82 #EEEs EEEE EEEEEE  EEEEER EEE i
¢ 4825 109 ; 0.08 1.28 0.37 0.4623 203 59 1.36 0.06 429 i
C 4826 110.80 ; 0.a7 1.03 0.04 0.485 158 & 1.10 0.06 432 i
C 4827 112.37 : 0.59 1.69 0.41 0.47 282 &1 2.28 0.26 425 i
C 4828  112.93 § 0.24 1.13 0.09 0.73 155 12 1.37 0.18 433 i
£ 4829 114 i EEEE RERE REEE [ 41 BEEEE O BEEE O FEEEEE O FEEEEE EEE %
C 4830 115.948 ; 0D.12 0.62 0.1 0.481 10z 20 0D.74 O0.1&6 433 i
C 4831 117 i FEEE EEEE FEEe 0,72 REEEE O BEEE O EEEEEE EEEEEE KE¥E i
C 4832 118 ; 0.0% 0.72 0.14 0.56 129 25 0.81 0.11 431 i
C 4833 119 : FEEE  EEEE O EEE¥ d.é? EEEER  EREE EEEREE BEEREE EEE %
C 4834 120 ; 0,08 0.45 2.41 0.68 &aéb F54 0.53 0.15 434 i
C 4835 121 ; FREE EEEE FEEE .70 EEEEE O BEEF BEEEEE BEEEEE SE¥ ;
I




L.

Table A.III.3.2: cont.

-127-

i
i

I : HYDR. OXYGEN PETROLEUM PROD. TEMP.I
I IKuU DEFTH : 51 5z 83 TOC INDEX INDEX POTENTIAL INDEX MAX I
I HNo. H g1 1
I s e I
I m/it : { mg/g ROCK Yo (% { mg/g TOC 3 S1+8Z S1+82 (Cy I
I I
I : I
I C 4834 122.02 ¢« 0.13 1.45 0.20 0.84 173 24 1.58 0.08 433 1
I H 1
I C 4837 123 T EEEE O EEEF O BEEE 1,15 EEEEE O EEEF FEEEEE  EEEEEE O EEE I
I : I
I C 4838 124,12 = 0.07 0.5%9 0.18 0.540 78 30 0.6 0.11 436 1
I : 1
1 € 4839 125 P BEEE O RREE O ¥EEE 0,81 FHEEF FEEE EEREEE  EREERE O BE¥ ]
I : 1
I C 4840 126 s 0.2 .51 0.25 0.464 77 38 0,63 0.19 435 1
1 H I
I G 4841 127 P REEE FEEE O FEEE .47 FREEE O BEE¥ EEEEEE O EREEEE O EEE I
I : I
I € 4842 128 : 0.09 0.47 0.28 0.59 &0 47 .56 0.16 432 1
I s I
I C 4843 129 1 EEREE EREE O EEEF O OO.T70 EREEF O EEEF FREEEFE  BEEEEE ¥¥E ]
I : 1
I C 4844 130.02 @« 0.09 0.43 0.23 0.5% 78 47 0.52 0.17 435 1
I : I
DATE @ 15 ~ 12 - 86.
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7323/7-U-3

Data from pyrolysis-gas chromatograms.

Table A.III.3.3
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KU s

Well Identification:7323/7-U-3
Reference number:21.3420.06
171>

Table A.III.3.4: Vitrinite reflectance data. :;

e . s . s o S v S o S s, o T o St o . e S s e e M e e o S o S S — —— e o . s e . i S, S o, et i S e S

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

I I I (M I REFLECTANCE I RAT I DEVIATION I SCENCE I
I I I I I I I I
I C 4822 1I ———— I 105.7 I 0.45 (20> 1 G I 0.13 I 3-4 I
I I I I I I I I
1 C 4828 1 ———— I 112.9 1 0.40 (3 I P I 0.09° I 4-8 I
I I I I 0.83 (5> I R I 0.15 I I
I I I I 1.34 (2) I R I 0.01 I I
I I I I I I I I

o i —q—— ——— — o — "V — - " t— o e 1o o ‘e T o s ot o o o o sy e S S St St v o it o e o v o o o s e o ot o o o o o s s s s it o v o ot o o e

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

Stained; R = Reworked.



Project no.

Well ident.:

DATE ¢ 15

Table A.III.3.5:

I

21.3420.06
7323/7-U-3
11 - 86,

- -130-

Weight of EOM and chromatographic fractions.

I : Rock I
I IKU-No DEPTH @ Extr. EOM Sat. aAro. HGC Mon HC TOC 1
I ' : I
I {md 2 (g tmg) tmg? tmgl tmgl tmgl %y 1
I =1
1 : I
1 C 4820 103 s 13.7 635.8 4.6 2.1 13.7 50.1 .98 1
I H I
I C 4828 112.93 =« 33.1 22.9 3.2 3.2 b5 i&6.4 1.01 I
I : I
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Project no.: 21.3420.06
Well ident.: 7323/7-U-3

DATE

Table A.II1.3.6:

15 -~ 11 - 84.

s

-131-

Concentration of EOM and chromatographic fractions.

I e I S R T B e o B S )

: I

IKU-Ng DEPTH = EOM Sat. Aro. HC Nonm HC I
(m) : I

I

: I

C 4820 103 H 4450 332 665 97 3653 1
H I

C 4828 112,93 &2 28 38 196 495 1
: I
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Project no.: 21.3420.06
Well ident.: 7323/7-U-3
DATE ¢+ 15 - 11 - B4,

~Table A.III.3.7: Concentration of EOM and chromatographic fractions.

I :

I IKU~No DEPTH = EOM Sat. ArO. HC Non HC
I {m) :

I

1 :

I C 4820 103 : 1146.8 &.4 16.7 25.1 91.8
1 H

I C 4828 112.98 = 68,5 9.7 9.7 19.4 49.1
1 :

foed et et et Bt peet et et ed




Project no.: 21.3420.06
Well ident.: 7323/7-U-3
DATE ¢ 15 - 11 - 8&.

Table A.II1.3.8: Composition of material extracted from the rock. |

: Sat aro HC SAT Non HC HC I

IKU-No DEPTH : ———— —— e—— e I
: EOM EOM EOM Aro EOM Nonm HC I

{m} H % ¥ % X 100 % x 100 I

mz]

: I

C 4820 103 : 7.1 14.3 214 50.0 T8.6 27.3 1
H 1

C 4828 112.93 i4.14 14.1 28.3 100.0 Ti.7 37.5 1
: 1

Pt et bed bt Bl feed feed feed el et




7323/7-U-3
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Table A.II1.3.9: Tabulation of data from the gas chromatograms.

1 DEPTH @ PRISTANE PRISTANE PHYTANE & n—-Ci7 I
I IKU HNo. P e A = e B = e s e CPI 1
I (my 1 PHYTANE n-C17 18 B n-C27 1
i mimam smmmrmmommmmmameeeen T
l " I
I C 4820 103 : 1.4 &0 4. 4 1.4 2.7 1.1 1
I H I
I C 4828 112.93 : 1.5 4.3 3.3 1.3 1.4 1.1 I
I H I
DATE @ 24 - 11 - 84,
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fTab]e A.ITI.3.10: Molecular ratios from sterane and terpane mass
rchromatograms. Maturity ratios.

IKU code  Well/depth  oB/ag+Bal) %2252) %2053 s
Well 7323/7-U-3

C-4820 103 m 0.77 34.6 13.3 46.8
C-4828 112.93 m 0.83 40.5 5.8 34.4

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

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

3) q/q*t in m/z 217

4)  2(r+s)/(q+t+2(r+s)) in m/z 217

164/0/an1/4.1



Table A.III.3.11: Molecular ratios from sterane and terpane mass

chromatograms. Maturity and source characteristic ratios.

IKU no.  Well/depth  q/EY)  Tm/7s?)  x/e%) 2/e%)

Well 7323/7-U-3

C-4820 103 m 0.06 3.1 0.09 -

C-4828 112.93 m 0.04 1.8 - 0.52

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

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

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

5) Relative abundance of C27 rearranged steranes (a/a+j in m/z 217)

164/0/an1/3.1



Table A.II1.3.12: 6130 jsotope ratios for extract fractions. |

Sample no. Depth 613C 613C 613C 613C
SAT ARO ASP NSO

Well 7323/7-U-3

C-4820 103 m -31.22 -31.09 -29.44 -32.63

C-4828 112.93 m -29.99 -28.95 -26.59 -32.10

164/0/an1/2.1
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Figure A.III.3.1: Pyrolysis-gas chromatograms (S2 peak).
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Figure A.III.3.2: Saturated hydrocarbon gas chromatograms.

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

other acyclic
isoprenoids

164/AB/an1/4
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Figure A.II1.3.3: Aromatic hydrocarbon gas chromatograms.

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

164/AB/an1/3
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Figure A.III.3.4: Mass chromatograms of m/z 191 (terpanes).
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(482@SAT  11-NOV-86  Sir:Voltage 7078  Acnt:IKU System:TRIT
Sample I Injection 1  Group 1 Mass 191.1888
Text:
180, £ Nora: 1324
m/z 191
- C-4820
88 . 1 7323/7-U-3
103m
68 |
48. 'B “: H
c ‘ K
G
D o
28 A X 1 |
P L M
8

20:00  24:09  28:88 3288 36:00  48:09  44:89  45:08
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Aent: IKU

System: TRIT

C48285AT 12-NOV-86  Sir:Voltage 7878H
Sample 1 Injection 1  Group 1 Mass 191.1888
Text:
188 E Norm: 234
m/z 191
C-4828
7323/7-U-3
8. 112,93m
60 | z
B c
H
| K
pf{FG} 4
43.4 B D }| J L
A
8] Pa ros;
8 . : . . , ' -
c8:88 c4:00 28:08 32:08 36:08 48:00 44:00 48:60
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Figure A.II1.3.5: Mass chromatograms of m/z 217 and 218 (steranes).

“a  13g(H),17a(H)-diasterane (20S) Co7Hag (II1,R=H)

b 13g(H),17a(H)-diasterane (20R) C H48 (I11,R=H)

c 13a(H),178(H)-diasterane (20S) C27H48 (1V,R=H)

d 13a(H),178(H)-diasterane (20R) Co7Hag (1V,R=H)

e 138(H),17a(H)-diasterane (20S) C28H50 (III,R=CH3)

f 138(H),17a(H)-diasterane (20R) C28H50 (III,R=CH3)

g 13a(H),178(H)-diasterane (20S)’ C H50 (IV,R=CH3)

+ 14a(H),17a(H)-sterane (20S) C27H48 (1,R=H)
h 138(H),17a(H)-diasterane (20S) C H52 (III,R=C2H5)
+ 14g(H),178(H)-sterane (20R) C H48 (I1,R=H)

i 148(H),178(H)-sterane (20S) C o7tag (I1,R=H)

+ 13a(H),178(H)-diasterane (20R) C28H50 (IV,R=CH3)

i 140(H),17a(H )fsterane (20R) C H48 (1,R=H)
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) 148(H),178(H)-sterane (20S) C28H50 (II,R=CH3)

p 140(H),17a(H)-sterane (20R) Cy H50 (I,R=CH3)

q 140(H),17a(H)-sterane (20S) C29H52 (1, R=C2H5)

r 14g(H),178(H)-sterane (20R) C29H52 (II,R= C2 5)

+ unknown sterane

3 14g(H),178(H)-sterane (20S) C29H52 (11, R=C2H5)

t  14a(H),17a(H)-sterane (20R) Coghsp (1,R=C,Hg)

u 5a(H)-sterane C21H36 (Vv,R= C ) :

v 5a(H)-sterane ‘ Cootag (1V,R= C H7)

:\ i
' 1 II
/\/l\\‘/ C‘L‘?}/\/‘\(
|
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Figure A.III.3.6: Vitrinite reflectance histograms.
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Pyrolysis-gas chromatograms (S2 peak).

Saturated hydrocarbon gas chromatograms.

Aromatic hydrocarbon gas chromatograms.

Mass chromatograms of m/z 191 (terpanes).

Mass chromatograms of m/z 217 and 218 (steranes).
Vitrinite reflectance histograms.
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Froject no.: 21.3420.06
Well ident.: 7323/7-U-4
DATE ¢ 2B - 10 - Bs.

Table A.III.4.1a: Concentration of C -Cg+ hydrocarbons in headspace

1
gas. |

I SUM SuM WET~ iC4d I
I IKU DEPTH 1 cz C3 iC4 NG Ch+ Ci~C4 (2-C4 NESE ——we—e I
I Ti0. m (% ni4
== —
I

C 5043 28.51 2H43F 70 271z FO  2.57 #¥ezsy

C 044 .92 1671 &1 9 47 1788 117 £.55 ##¥¥sF

C 5045 1046.71 24226 1246 34 279 19 148 214684 458 Z.11 14.74

C 5046  107.77 18218 2889 1448 &4 518 717 23768  BREEO 23.35  1.34
5047 144.25 17826 2904 2183 710 739 587 24358 46533 26.82 0.98
C 5048  115.99 8620 4281 5174 4199 4023 26ET  IZEETH 14686 H£2.97  0.30

C 5049  124.89  B3ER? 3163 3145 863 1Z10 585 13760 8401 41.05 0.7

Pan]

5050 1z26.88 3777 2388 1851 5a5 &£88 456 9289 BhiZ 59.34 0.85

b

5051 135.60 17126 4814 2404 738 988 1121 26269 9143 34.81 0.95

Prod i et et et fei feed fed feed e et Bl feed feed fed d fed i
)

ol et Bl fed bl fed el bt el fed bed et et fed el e el fed fed e ot
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21.3420.06
7323/7-U-4
8 - 10 - 86,

Froject no.:
Well ident.:
DATE

165-

Table A.III.4.1b: Concentration of Cl-C5+ hydrocarbons in occluded gasi

I SUM SUM WET~ iC4

I IKU DEPTH 1 c2 C3 iC4 Nl Ch+ Ci-C4 (C2-C4 MNEBS ~—-ee
I T . m (%3 riC4

I

I

I € 5043 F8.51 739 407 638 51 1835 10986 5Y.72 ##sess
I

I € 5044 99.92 a7 224 724 190 &3 1991 1134 54.97 #¥ssss
I

I C 5045 104.71 12195 747 bbb &04 936 14111 1716 13.58 #xxess
I

I C 5046 107.77 2235 8135 489 15923 19127 26782 24547 F1.465 #5#%s%
I

I C 5047 111.35 231 207 7i1 2997 38469 4844 4615 GH.E3 EEEEEs
I

I € 5048 115.99 &10 1735 8747 3134 14013 12505 28259 274650 97.84 0.22
I

I C 5049 124.89 17312 2430 74810 22701 40350 14318 1844604 167292 90.632 0.50&
I

I C 5080 126.88 1791 &780 21098 9997 161146 12735 BL782 53992 96,79 0.42
I

1 € 5051 135. 40 5233 16062 23932 11218 13319 10194 49763 64531 92.50 0.84
I

o
et et Bt feed et et Bt i feed fed el et feed feed feed feed b feed Bed el bt fed e ]
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Project no.: 21.3420.06
Well ident.: 7323/7-U-4
DATE = 28 - 10 - Bé&.

JUPSI

Table A.III.4.1c: Concentration of C,-Cg+ hydrocar‘boﬁ_su;:?ﬁn‘l;r»ﬁﬁfah.]

SUM SiiM WET- iC4
IKU DEPTH Ci cz C3 iC4 nC4h {5+ Cl-C4 (2-C4 HNESS -
0. m (% 4

C 5043 28.51 3382 474 638 51 4548 11646 ZB.4F #EswEs
C 5044 99.92  2hZB 282 733 236 653 3780 1E5Z 33,12 sEssss
C 5045 104.71 33421 872 a01 882 19 1085 35796 2374 L.43 46,49
5046  107.77 20454 14024 1937 1464617 518 19844 50550 30097 59.54  32.05
C 5047  111.25 48057 3808 2894 3707 739 4456 29204 11148 3B.17  5.02
C 5048  115.99 9330 5997 13941 4333 18036 15133 51536 42306 82.09 0.24
C 5049 124,89 22671 32594 77975 23544 41560 146903 198364 175692 88.57  0.57
C 5050 126.88 5568 9149 22949 10582 14804 13181 465072 59504 91.44  0.463

¢ 5051 135.60 22359 20876 26336 12155 14307 11315 96033 73474 76.72 0.85

et fd bed fed e fed et fed feed feed bl et fed feed fed e feed feed et bed fed b et
L]

b foed deet et Bl e b feed Bed fed Bed feed eed feed feed feed el feed bt et et et et




Table A.III.4.2:

Total organic carbon

and data from Rock-Eval |

pyrolysis.
I : HYDR. OXYGEN PETROLEUM PROD. TEMP.I
I IKU DEPTH : g1 82 83 TOC  INDEX IMDEX POTENTIAL INDEX MAX I
I HNo. : &1 I
I o e I
I m/ft : ( mg/g ROCK LIRS 9 ¢ mg/g TOC ) B1+82 81+82 0y I
I== ==]
I : I
I C 4898 95.50 @ EEEE  EEEF  EEE¥ 1.2 REREE  HERE FEEEEE  EEEEEE O F¥E ]
% C 4899 ?5.98 ; 0.13 1.39 0.36 1.22 114 30 1.52 D.09 428 i
i C 4855 97 ; 0.34 3.77 0.17 1.85 204 ? 4.11 0.08 433 §
i C 48546 98 : D.24 5.22 0.2 1.80 250 34 5.46 0.04 4327 ;
i C 4857 e : 0.67 18.10 0.236 4.5%7 396 & 18.77 0.04 42 i
% C 4858 100 i 0.30 6.66 0.59 2.1 331 29 b.96 0.04 429 i
i 4859 101.0Z2 0.38 9.98 0.24 3.08 324 ] 10.34 0.04 435 é
% C 48460 102 ; D.31 10.34 0.42 2.76 375 22 10.65 0.03 430 i
i € 48461 103 : 0.63 12.20 0.46% 3.32 3467 19 12.83 0.05 42 i
% C 4842 104 ; 0.67 14.90 0.78 3.99 373 20 15.57 0.04 424 i
% C 4863 105 ; 2.0 36.24 0.39 B.55 434 5 38.29 0.05 417 i
§ C 4844 106 ; 1.06 22.52 1.04 5.53 407 19 23.58 0.04 422 §
i C 4865 107 : 1.14 21.40 0.92 8.81 243 10 2254 0.05 422 i
i € 4846 108 : 0.87 192.10 1.06 4.47 409 23 19.99 0.04 419 i
; C 4867 109.05 : 0.94 14.75 0.33 4.31 389 8 17.69 .05 423 ;
i C 4848 110 E D.66 14.00 41.13 3.463 384 31 14 .86 0.05 424 i
i C 4870 112 : 0.40 9.49 0.8% 3.02 314 29 ?.89 0.06 422 i
i C 4871 113 : 0.74 12.647 0.35 3.70 325 7 13.41 0.06 422 ]
% C 4872 114 ; RERE  ERER O FEEE 2 AL REEEE REEE FHEEEEE  FFEREE FEE é
i C 4873 115 : 0.64 13.31 0.34 3.59 371 e 13.95 0.05 421 ;
i C 4874 114 : FEEE  EREE O REEE .03 FEEER O EEEE O FREEEE FEEEEE O EEE ;
1 : I
DATE = 146 - 11 - 8b.
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Table A.III.4.2: cont.

168~

I : HYDR. OXYGEN PETROLEUM PROD. TEMP.I
I IKU DEPTH ! a1 82 83  TOC  INDEX INDEX POTENTIAL INDEX MAX I
I HNo. : 81 I
I o e I
I m/ft : ( mg/g ROCK 3 (%) { mg/g TOC » B1+82 gi+82 (€ I
I = m=]
I : I
I € 4875 117 : 0.46 9.27 0.29 3.13 294 g 7.73 0.05 425 1
i C 4876 118 : FEEER RUREE O KEERE D, 8L EEEEE EEEF FEERRE  RERFEE BEF §
% C 4877 119 ; 0.79 11.33 0.46 3.33 340 14 1212 D.07 424 i
i C 4878 120 f EEREE REEE EEEE B1D BEEEE O SEEE EEEERE  EREEEE EEE i
; C 4879 11 ; 0.39 5.&62 0.86 2.25 250 29 &H.01 0.06 429 i
i C 4880 122.01 , FEHEE  REEE EEEE 2,90 EEEEE EEEE EFEBEEE  HEEEEE EXE i
i C 4881 123 ; 0.34 4.88 0.54 2.12 230 5 22 0.07 429 i
i C 4887 124 : FEEER  EERE EEEE 3,79 EEEEE EEEE EFREREE  FEEFEE EEF i
i € 4883 125 ; D44 7.65 0.63 2.49 284 23 &.09 0.05 424 i
% C 4884 126 : FEEE EREEE RERE 2,00 HEEEE EEEE EREREE  ERAREEE FEHE i
i C 4885 127 ; D.38 5.72 0.42 2.19 281 19 4.10 0.06 425 ;
i C 4884  127.97 : FEEE EEEE EEEE FLOD REEER O FEER EEEEEE REFEEE EEE é
i C 4887 429 ; D.64 10.67 0.70 3.35 319 21 11.31 0.06 422 i
% C 4888 130 : FEEF  RERE O REEE T 42 EEEEE O EREE O EEEEEF EREEEE FEE i
% € 4889 131 ; 0.41 6£.25 0,63 2.468 233 24 bbb 0.06 425 i
i C 4890 132 ; 0.50 9.74 D.83 3.0 324 28 10.24 0.05 421 i

. 1
i £ 4891 132.97 ; 1.22  21.95 0.76 4.49 489 17 23.17 0.05 419 E
i C 4892  134.05 ; 1.07 16.47 1.00 4.42 373 23 17 .54 0.06 419 i
i C 4893 135 ; 1.15 23.19 0.80 4.88 475 16 2434 0.05 423 i
i C 4894 1346 ; 0.73 13.63 1.14 3.468 370 31 14.34 0.05 421 i
i C 4895  137.04 ; 0.51 8.61 0.81 2.52 342 32 ?.12 0.06 423 é
é C 4894 138.01 : EREE EEEE REEE J,04  HEEEE FEEE O BEEEREF  FEEREE O ERE i
% C 4897 13B.k2 ; 0.64 10.18 0.446 3.09 329 21 10.82 0.06 423 ;
I H I
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Table A.III.4.3

Data from pyrolysis-gas chromatograms.
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Well Identification:7323/7-U-4
Reference number:21.3420.06
(171>

Table A.III.4.4: Vitrinite reflectance dataqv

I IKU NO 1 LOCATION I DEPTH 1 VITRINITE I REL I STANDARD 1 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 4873 1 ———= I 115 I 0.34 (9 I P I 0.07 I 4-5 I
I I I I 0.63 (10 I R 1 0.06 I I
I I I I 0.88 (2> I R I 0.08 I I
I I I I I I I I

REL RAT (Reliability Rating): G Good; F = Fair; P = Poor
S Stained; R = Reworked.
HY-PY: Sample artificially matured by hydrous pyrolysis.

1]



Project no.: 21.3420.06
Well ident.: 7323/7-U-4
DATE @ 15 - 11 - B&.

Table A.III.4.5:

Weight

of EOM and chromatographic fractions.

I : Rock

I IKU-No DEPTH : Extr. EOM Sat. Aro. HC  Non HC TOC
; {md : {g? {mg? {mg? tmg Lmgl {mg) (%)
- :

I € 4845 107 : 15.7 47.5 7.8 11.8 19.4 49.9 &.87
i C 4873 115 : 14.2 49 04 4.2 7.1 11.3 38.1 3.39
i C 4877 119 ; 20.8 0.8 5.2 10.8 17.0 43.8 2.65
% C 4883 125 ; 2.1 286.7 2.3 3.5 5.8 20.9 3.01
; C 4893 135 ; 9.8 50.3 5.0 .1 14.2 36.1 4.90

H

ot fomd ot bt fed ped et feed feed Bed el bed B el e et
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Project no.: 21.3420.06
Well ident.: 7323/7-U-4
DATE ¢ 15 - 11 ~ 84,

Table A.III.4.6:

™3

Concentration of EOM and chromatographic fractions.

I :

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

I

I :

I C 48465 107 : 4430 497 750 1247 3183
I :

I C 4873 115 : 3474 296 498 794 2483
1 3

I C 4877 119 : 2923 2946 519 815 2108
1 . .

I C 4883 125 H 2937 251 383 &34 2304
1 H

1 C 4893 135 : 5122 513 gz 1442 3480
I :

bt bt bt bt bt bt et bt et et feed e et el et
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Project no.: 21.3420.06
Well ident.: 7323/7-U-4
DATE : 45 - 11 - B84.

Table A.II1.4.7: Concentration of EOM and chromatographic fractions.

1
i
i

i
i

I :

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

1

I :

I C 4865 107 : &4.5 7.2 10.9 18.1 45,3
I :

I L 4873 115 : 102.5 8.7 14.7 234 79.1
I H

I C 4877 119 : 110.3 11.2 19.6 30.8 79.46
I H

I C 4883 125 H 7.6 8.3 i2.7 21 .1 76.5
I :

I C 4893 135 : 104.5 10.58 12.0 29.4 75.1
1 :

Pt et frd Pl e el et et el e bt b el et et

1
1
{
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Project no.: 21.3420.06
Well ident.: 7323/7-U-4
DATE ¢ 45 - 11 - 84.

Table A.II1.4.8: Composition of material extracted from the rock.

I : Sat Aro HC SAT Mon HC HEC
I IKU-No DEPTH : ——— ——— —— e

I H EOM EOM EOM Aro EOM Norn HC
I (m} : % % % ¥ 100 % ¥ 100
I

1 :

I C 4865 107 : 11.2 16.9 28 .1 &&.3 71.9 39.2
I '

I C 4873 115 ' 8.5 14.3 22.8 59.3 T7.2 29.6
I :

I C 4877 119 ] 10.1 17.8 7.9 56.9 721 38.7
I :

I C 4883 125 H &.5 13.0 21.4 65 .5 78.4 7.5
1 H

I C 4893 135 : 10.0 18.1 8.7 55.3 71.8 39.2
I :

et b b bt e bt et et bed el Feel et e et Bed e
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Table A.II1.4.9: Tabulation of data from the ggéichramatograms.

i
i

I DEPTH + PRISTANE PRISTANE PHYTANE & n—-C1i7

I IKU No. 5 e ——— B m ——— B = e s e CPI
I tmy 1 PHYTANE n-C17 n-C18 B n-C27

I

I H

I C 4845 107 : 0.9 3.4 4.7 0.7 1.6 1.2
I z

I C 4873 115 : 1.0 5.1 6.5 0.8 1.5 1.0
I H

I C 4877 119 H 1.1 5.3 b4 0.8 1.4 1.0
1 H

I C 4883 125 H 1.2 7.1 8.1 0.9 0.9 1.0
1 H

I C 4893 135 : 1.0 7.7 12.0 0.6 2.3 1.3
I H

et ped bt feed et e et feed feed feed el el feed feed el

DATE = 24 - 11 - 864,
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Table A.III.4.10 Molecular ratios from sterane and terpane mass

IKU code

Well 7323/7-U-4

Well/depth

C-4873

C-4893

115 m

135 m

chromatograms.

Maturity ratios.

1) E/E+F in m/z 191
2) Average % distribution between first and second eluting isomers of

extended hopanes (G-M in m/z 191)
3) q/gqtt in m/z 217

4)  2(r+s)/(q+t+2(r+s)) in m/z 217

164/0/anl1/4.2

0.82

0.80

aB/aB+Ba1)

%2252 %2053) sp8%)
33.3 5.1 31.0
39.5 9.1 47.6
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Table A.III.4.11 Molecular ratios from terpane and sterane mass

chromatograms.
Maturity and source characteristic ratios.

IKU no.  Well/depth  q/El)  Tm/7s?)  x/e3) 77EY)  aja+i®
Well 7323/7-U-4

C-4873 115 m 0.05 2.0 . i 0.30
C-4893 135 m 0.06 2.3 0.04 - 0.39

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

2) B/A in m/z 191

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

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

5) Relative abundance of 027 rearranged steranes (a/a+j in m/z 217)

164/0/an1/3.2
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Table A.l11.4,12a: Gas composition of the hydrocarbons C1 to C7 of adsorbed gas of core samples (Vol %).

Sample no. Depth (m) C

Well 7323/7-U-1

C-5033 107.84 52.01

C-5036 126.69 2.06

Table A.l11.4.12b: Gas yields of the hydrocarbons C

Sample no. Depth (m) C1

Well 7323/7-U-1

C-5033 107.84 1083

C-5036 126.69 672

15.61

7.15

c

609

4364

4,22 2.10

33.88 9.89

1

C3 1C4
241 159
30334 11664

nCu 2.2DMPr

229 75

21853 197

C4 nC4 2.2DMPr ICS nC5 C6 C
3.04 0.80 2.13 1.98 10.95 7.16
18.52 0.13 6.21 6.26 9.12 6.77

to C7 of adsorbed gas of core samples (ppb).

1C5 nC5 06 C7
199 186 1225 800
9097 9175 15963 11837

Table A.lI1.4.12¢c: Gas ratios and isotope ratios of the hydrocarbons C1 to C7 of adsorbed gas of core samples.

Sample no. Depth (m)
Well 7323/7-U-1

C-5033 107.84
C-5036 126.69

164/1/an1/1

C1/ZCn

0.5200

0.0206

C1/(C2+C3)

2.62

0.05

1C4/nC4

0.69

0.53

13 13

$ ¢, é ¢, 82 C,
-46.8 -37.3 -96
-46.2 -40.3 -139



Table A.II1.4.13: 613C isotope ratios for extract fractions.

Sample no. Depth 613C 613C 6130 613C
SAT ARQ ASP NSO

Well 7323/7-U-4

C-4873 115 m -32.08 -31.65 -30.63 -31.66

C-4893 135 m -34.03 -33.83  -31.78 -34.75

164/0/anl1/2.2



Figure A.II1.4.1: Pyrolysis-gas chromatograms (S2 peak).
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Figure A.IIT.4.2: Saturated hydrocérbon gas chromatograms.

n-C15 etc. - n-alkanes

Pr - pristane
Ph - phytane
*

other acyclic
isoprenoids
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Figure A.III.4.3: Aromatic hydrocarbon gas chromatograms.

N,MN,DMN,TMN - naphthalene and alkylated homologs
P ,MP,DMP - phenanthrene and alkylated homologs
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Figure A.II1.4.4: Mass chromatograms of m/z 191 (terpanes).

A Ts’ 18a(H)~trisnornechopane C27H46 (111)
B Tm’ 170(H)-trisnorhopane (327H46 (1,R=H)
C 170(H)-norhopane C29H50 (I,R=C2H5)
D 178(H)-normoretane C29H50 (II,R=C2H5)
E 17a(H)-hopane C30H52 (I,R=C3H7)
F 178(H) -moretane C3OH52 (II,R=C3H7)
G 17a(H)-homohopane (22S) C31H54 (I,R=C4H9)
H 17a(H)-homohopane (22R) C31H54 (I,R=C4H9)

+ unknown triterpane (gammacerane?)
I 178(H)-homomoretane C31H54 (II,R=C4H9)
J 17a(H)-bishomohopane (22S,22R) C32H56 (I,R=C5H11)
K 17a(H)-trishomohopane (22S,22R) C33H58 (I,R=C6H13)
L 170(H)-tetrakishomohopane (22S,22R) C34H60 (I,R=C7H15)
M 17a(H)-pentakishomohopane (22S,22R) C35H62 (I,R=C8H17)
yA bisnorhopane C28H48
X unknown triterpane C3OH52
P tricyclic terpane Costyyp (IV,R=C4H9)
Q tricyclic terpane CZ4H44 (IV,R;CSHII)
R tricyclic terpane (17R,17S) C25H46 (IV,R=C6H13)
S tetracyclic terpane CogHan (v)
T tricyclic terpane (17R,17S) C26H48 (IV,R=C7H15)
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"Figure A.III1.4.5: Mass chromatograms of m/z 217 and 218 {steranes).

“a  138(H),17a(H)-diasterane (20S) CoiHyg (111,R=H)

b 138(H),17a(H)-diasterane (20R) C27H48 (I1I,R=H)

c 130(H),178(H)-diasterane (20S) C27H48 (1V,R=H)

d 13a(H),178(H)-diasterane (20R) CosHag (IV,R=H)

e 138(H),17a(H)-diasterane (20S) C28H50 (III,R=CH3)

f 138(H),17a(H)-diasterane (20R) C28H50 (III,R=CH3)

g 13a(H),178(H)-diasterane (20S) C28H50 (IV,R=CH3)
+ 14a(H),17a(H)-sterane (20S) C27H48 (I,R=H)

h 138(H),17a(H)-diasterane (20S) 029H52 (III,R=C2H5)
+ 14g(H),178(H)-sterane (20R) C27H48 (11,R=H)

i 14g(H),178(H)-sterane (20S) CosHag (I1,R=H)
+ 13a(H),178(H)-diasterane (20R) CZBHSO (IV,R=CH3)

J 14u(H),17a(H)fsterane (20R) C27H48 (I,R=H)

k  13g(H),17a(H)-diasterane (20R) Coghen (III,R=C2H5)

1 13a¢(H),178(H)-diasterane (20S) C29H52 (III,R=C2H5)

m 14a(H),17a(H)—sterang (20S) Coghsg (I,R=CH3)

n 13a(H),178(H)-diasterane (20R) C29H52 (III,R=C2H5)
+ 148(H),178(H)-sterane (20R) C28H50 (II,R=CH3)

0 148(H),178(H)-sterane (20S) CZSHSO (II,R=CH3)

p 14a(H),17a(H)-sterane (20R) Coghsg (I,R=CH3)

q 14a(H),17a(H)-sterane (20S) C29H52 (I,R=CZH5)

r 14g8(H),178(H)-sterane (20R) C29H52 (II,R=C2H5)
+ unknown sterane

s 14g(H),178(H)-sterane (20S) C29H52 (II,R=C2H5)

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

u 5a(H)-sterane L (V,R=CZH5) :

v 5a(H)-sterane | C22H38 (IV,R=C3H7) '



- -206-

LiY.....

(4873SAT  12-NOV-B6  Sir:Voltage 7878H  fcnt:IKU Systea: TRIT
Sample 1 Injection1  Group I Mass 217.1088
Text:
108, " Nora: 24
]
‘m/z217
C-4873
8. 17323/7-U-4
115m
68 .
a
48 | |
28
B 1 ] T v 1] L] L]
28: 08 c4:08 c:88 32:08 36:88 49:88
(48735AT  12-NOV-86  Sir:Voltage 7878H  Rent:IKU Systenm:TRIT
Sample 1 Injection1 Group 1 Mass 218.1808
Text:
108. L Nora: 38
i ' m/z218
88
68 |
P

48
2. “

ﬂ ‘ VT ¥ L W L e

8 . ' , . :

c8:98 24:00 28:08 32:08 36:00 48:90



KU -
SINTEF-GRUPPEN

(48335AT 12-NOV-B6  Sir:Voltage 7878H  Rent:IKU Systea:TRIT
Sample 1 Injection 1  Group 1 Mass 217.1088
Text: ’
100, ' Norn:
+ mz217
, | C-4893
88 1 7323/7-U-4
h 135m
68 |
48
2“- u
8 : : . : : . . , . '
cd:8e 24:80 28:88 32:88 36:88 49:88
C48335AT  12-NOV-86  Sir:Voltage 7878  Rent:IKU Systen:TRIT
Sample 1 Injection 1  Group I Mass 218.1088
Text:
108, i Nora:
t
m/z 218
88 |
68 |
| p
48 | i |
il
28 |
d Mﬁﬁv-!%, A
8

20:08  24:08  29:88 32:88 3688 48:08



AL

Figure A.III.4.6: Vitrinite reflectance histograms.
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21.3420.068
7323/7-U-1
11 - B4,

PFroject no.:
Well ident.:
DATE = & -

Table A.III.5.1a: Concentration

of C —C5+ hydrocarbons

in headspace |

1 )

gas. | ¢
I SUM SUM WE T~ ig4a I
1 IKY DEPTH C1 oz C3 iC4 nC4 Ch+ Ci-C4  C2-C4  NEBS —eeee I
I Vil . m (%D nts I
I i - SIS
I 1
I ¢ 5031 26,81 2789 24 3813 24 (.64 ###5%% I
I 1
1 ¢ 5032 104 .38 2478 35 gz 2555 127 4.97 w#ssss ]
. 1
I ¢ 5033 107.84 4BB&D 441 49301 441 0.90 sssess T
I I
1 C 5036 126.69 4524 3817 8743 BB17 43,45 EREeEs I
I I

|
I
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Froject no.: 21.3420.06
Well ident.: 7323/7-U-1
DATE 4 - 11 - 8&.

Table A.III.5.1b: Concentration of Cl-C5+ hydrocarbons in occluded gas.

I 5UM SLIM WET~ iC4
I Iku DEPTH Ci e C3 iC4h nC4 Ch+ C1-C4  C2-C4 NESBE e
I no. m (%) nl4
1 —

I

I C 5031 946,81 403 26 25 14 470 &7 14,20 ®$ssu®
I

I C 5032 104.38 i0%9 17 179 124 113 415 54z 433 79.83 1.10
I

I C 5033 107.84 15580 818 10 13 148 14421 841 5,17 #s#sEs
I

I ¢ 5036 126.69 15450 34834 &7750 11588 27331 24575 454954 141504 90.14 0.42
I

i

i

Hobt dmd bt i et bt bed et et Bed b et bt
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PFroject no.: 21.3420.04
Well ident.: 7323/7-U-1

DATE

Table A.III.5.1c: Concentration of Cl—C5+ hydrocarbons - summation.

4 - 11 - Bb.

“a

e

I SUM SUM WET- if4 I
I Iky DEPTH 1 Cz C3 iC4 ni4 {5+ Ci-C4 CE-C4 NESE  —emeee I
I T . m (% [
I= mmmam =1
I I
I ¢ 503 94,81 4191 51 25 1& LZBZ P ZAT wwewss I
I I
I ¢ 5032 104 .38 2538 52 179 Zié& 113 415 3097 B&0 18,07 1.91 1
I I
I C 5033 107 .84 54439 1259 10 13 148 &B722 1282 1.9% ##%ssw [
I I
I ¢ 580346 126.6% 20376 3B4L51 67750 11588 27331 24575 1454946 145320 B87.70 0.42 1
I I
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Table A.II1.5.2:

Total organic carbon

16

and data from Rock-Eva]i

pyrolysis. 3
I : HYDR. OXYGEM PETROLEUM PROD. TEﬂPjﬁ
I IKU DEPTH : g1 g2 83 TOC  IMDEX IMDEX POTENTIAL INDEX MAX
I HNo. H &1
I : S
I m/it : { mg/g ROCK LS 9 ¢ mg/g TOC 3 B1+82 g1+52 (G-
i : ]
I C 4783 P4 P OKEEE OEEEE O EEEE 1,16 REEEE O EEEE EEIEEE O EREEEE EEE
i C 4784 95 : FERE O BEEE O EFEEF 1,25 BEEEE O EEEX FEEFEE EEEEEE EEE
i C 4785 24 : EEEE EEEF EEEE 1,18 HEEEE EEREX EFEEFEE  EEREEEE EEF
i ¢ 4786 97 : FEEE RERE O EEEE ] DT BEERE REEE REEEEE BEEEEE EEE
; C 4787 I8 ; ¥EEE O FEEE ¥R 1,20 EE¥EEE EEE¥ EEEHEE BEAENE REE
i C 4788 99 : ¥EEE O FEEE O EFEERE OL.95 EREEE EEEE FEEREE REEERE EEE
; C 4787 100 ; 0.0 0.35 0.27 1.0 33 . 0.40 0.13 439
i C 4790 1 : FREE EEEE 3% .98 EEEEE O EEEF FEEEEE REERER  EE¥
i C 4791 102 ; 0.07 0.62 0.66 1.34 4b 49 0.469 0.10 437
i C 4792 103 : FEEE EREE O REEE 1,68 REEEE BREE BEEEEE  FEEEEE BEE
i C 4793 104 : 0.07 1.17 0.23 1.37 &5 17 1.24 0.06 434
i ¢ 4794 105 : 0.1 2.76 0.73 1.50 184 449 2.87 0.04 433
i C 4795 10& : 0.08 0.65 0.19 1.36 48 14 0.73 0.11 439
i C 4794 107 : 0.78 18.24 0.75 B5.63 324 13 19.02 0.04 423
i C 4797 108 : 1.0z 39.08 0.45 6.80 575 7 40.40 0.03 429
i C 4798 109 : 0.74 22.83 0.89 4.56% 341 13 23.57 0.03 423
i C 4799 110 : 0.95 40.72 0.20 7.72 527 3 41 .47 0.0 427
i C 4800 411 : 0.41 15.21 0.75 3.%92 388 19 15.462 0.03 425
i € 4801 112 : 0.14 1.50 0.05 1.09 138 5 1.64 0.09 431
; C 4802 113 : 0.77 18.25 1.17 4.72 387 25 17.0Z2 0.04 419
; ¢ 4803 114 : 0.23 5.87 0.13 2.18 287 & &.10 0.04 433
% C 4804 115 : .25 7.42 0.8% 2.15 345 40 rE-Yi 0.038 429

Pt bmd el feed bt Bl bt bed Pl Bed el fed bed el bed et bl bt bed bed et et B bt bed bt bt bed el et et bl et et deed Beed (et et B e Bl b b B el et e Bl B Bt e

oA e
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Table A;III.5.2: cont. |

I : HYDR. OXYGEN PETROLEUM PROD. TEMP.I
I IKU DEPTH : 81 82 83 TOC INDEX INDEX POTENTIAL INDEX HMAY I
I No. H 51 I
I T e I
I m/fit : { mg/g ROCK Yo% { mgig TOC ) B1+8Z2 g1+82 (C» I
I =1
1 H I
I C 4805 114 : 0.78 2B.35 0.18 5.41 505 3 29.13 .03 426 1
I H I
I ¢ 4804 117 : 0.00 0.06 0.78 0.70 g 111 0.06 0.00 419 I
I : I
I C 4807 118 : {0.28 &.78 0.15 2.9 302 5 2.0&8 0.03 434 1
I H I
I ¢ 4808 119 : 0.51 15.09 1.00 4.34 348 23 15.40 0.03 425 1
1 H I
I C 4809 120 s 0.12 .14 0.34 1.58 199 22 3.26 0.04 437 1
i : I
I € 4810 121 3 0.14 2.08 1.09 1.38 223 79 B.22 0.04 4281
I z 1
I C 4814 122 : (.10 2.23 0.13 1.43 1546 9 2.33 0.04 434 1
1 : 1
I C 4812 123 s 0.12 1.37 0.96 0.95 140 I8 1.49 0.08 428 1
1 : I
I C 4813 124 : 0.88 34,60 0.15 5.88 5a8 3 35.48 0.0z 427 1
I : I
I C 4814 125 : 0.30 41.72 1.10 3.29 354 33 12.02 0.0z 29 1
I H I
I € 4815 126 : 0.71 22.96 0.20 4.29 535 5 2367 0.03 431 1
I : I

i
i
1

DATE ¢ 16 - 11 - 84,



Data from pyrolysis-gas chromatograms.

Table A.III.5.3:
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Well Identification:7323/7-0U-1
Reference number:21.3420.06
(171>

Table A.III.5.4: Vitrinite reflectance data.

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

I I I (M I REFLECTANCE I RAT 1 DEVIATION I SCENCE I
I I I 1 I I I I
I C 4799 1 —-——— I 110 I 0.45 (17> 1 G 1 ©0.11 I 2-4 I
I I I I 0.18 (1) I 8 1 ©0.00 I I
I I I I 0.83 (1) I R I 0.00 I I
I I I I I I I I
I C 4801 1 —-——— I 112 I 0.44 (10> 1 ¥ 1 0.07 I 5-6 I
I I I I 0.78 (10 I R 1 ©0.10 I I
I I I I I I I I
I C 4803 1 —-———- I 114 I 0.44 (15> 1 G 1 0.09 I 3-4 I
I I I I 0.87 (3) I R I 0.03 I I
I I I I 1.13 (1) I R I 0.00 I I
I I I I I I I I
I C 4809 I —-———- I 120 I 0.52 (7D I P I 0.15 I 2-4 I
I I I I 0.22 (3 I 8§ 1 0.02 I I
I I 1 I 1.00 ¢8> I R I 0.08 I I
I I I I I I I I

REL RAT (Reliability Rating): G Good; F = Fair; P = Poor
S Stained; R = Reworked.
HY-PY: Sample artificially matured by hydrous pyrolysis.



Project no.: 21.3420.064
Well ident.: 7323/7-U-1
DATE = 15 - 11 - 84,

Table A.III.5.5:

Weight of EOM and chromatographic fractions.

i
i
i

I : Rock I
I IKU~No DEPTH : Extr. EOM Sat. Aro HC Non HC TOC I
I H I
I {md HE B tmgl {mg?l tmg {mgl {mgl %y I
I = EEE =1
I : I
1 C 4793 104 5 4.1 . 0.8 0.8 1.7 1.7 1.19 1
I I
I C 4799 110 : 32.1 206.86 14.8 b&.2 81.0 125.46 8.49 1
I : I
I C 4801 112 : 43,0 89.3 7.0 i0.7 17.46 71.7 1.85 1
I H I
I C 4805 114 : 18,1 9.z 0.5 2.0 2.5 8&6.7 5.70 1
I H I
I C 4807 118 : 20.5 4ép 1 3.2 4.0 g.2 34,9 Z2.66 1
I : . I
I ¢ 4811 122 : 20.6 25.0 1.2 2.3 3.5 21.5 i.34 1
1 H I
I C 4813 124 r 14.8 T4.0 7.7 9.8 17 .4 54.46 4,87 1
I H I




Project no.: 21.3420.06
Well ident.: 7323/7-U-1
15 - 11 - 84.

DATE =

Table A.III.5.6:

Concentration of EOM and chromatographic

fractions.

et et feed eed el e feed fed et b feed fed Beed et ped feed feed feed et

: I

IKU-No DEPTH EOM Sat. Aro. HC Non HC I
(m?} I

= = === ]
H I

C 4793 104 : 840 207 207 415 £25 1
: I

C 4799 110 s L4354 461 2062 2523 391z 1
H I

C 4801 112 : 20758 1462 249 411 1668 1
: I

C 4805 114 H 4934 27 113 139 4797 1
H I

C 4807 118 H 2151 158 293 451 1700 I
H I

C 48114 122 : 1215 58 111 1469 1046 1
H I

C 4813 124 H 5003 517 659 1174 3827 1
: I
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Froject no.: 21.3420.04
Well ident.: 7323/7-U-1
15 - 11 - 84.

DATE =

Table A.TII.5.7:

Concentration of EOM and chromatographic fractions.

fred et fed fed el et eed el feed fed i feed feed feed feet fed el feed et

i

IKU~-No DEPTH : EOM Sat. Aro. HC Non HC
{md H
C 4793 104 : 70.5 17 .4 174 34.9 35.7
C 4799 110 : 75.8 B4 24.3 29.7 46.1
C 4801 1412 : 113.4 8.9 13.6 22.4 F1.1
C 4805 11é ; 86.4 0.5 2.0 2eh 84.2
C 4807 118 : 80.9 5.9 11.0 16.9 &3.9
C 4811 122 i 0.7 4.4 8.3 12.4 78.0
C 4813 124 : 102.7 10.6 13.5 24,2 78.4

bt fomd et et bl el et fed el et el bt fed bl ed feed fed B b ]




Project no.: 21.3420.06
Well ident.: 7323/7-U-1

DATE @ 45 - 11 - Bé.

Table A.III.5.8: Composition of material extracted from the rock.

I : Bat Aro HC SAT Non HC HC I
I IKU-No DEPTH : ——— —— — e - I
I : EOM EOM EOM aro EOM Non HC I
1 {m) : % % % ¥ 100 % 100 I
I ~ m=1
I : I
1 C 4793 104 H 24.7 24,7 49 .4 100.0 50.46 97.7 1
1 : 1
I C 4799 110 : 7.2 3z.0 39.z 224 &0.8 b4.5 1
1 : 1
I C 4801 11z : 7.8 12.0 19.8 65.2 80.2 2h.b 1
1 : I
I ¢ 4805 114 : 0.5 2.3 Z2.8 23.5 Q7.2 2.9 1
1 : I
I C 4807 118 : 7.3 13.4 21.0 54.0 79.0 26.5 1
I : I
I C 4811 12z : 4.8 2.1 13.9 52.4 84.1 i6.2 1
1 : I
I C 4813 124 s 10.3 13.2 23.5 78.5 7h.5 30.7 1
1 : 1
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Table A.III.5.9: Tabulation of data from the gas chromatograms.

I DERPTH @ PRISTANE PRISTANE PHYTANE A n-Ci7

I IKU No. P ——— H T m— B = CPI
I (m)» = PHYTANE n-017 n-Ci8 B n—-C27

I

I H

I C 4793 104 : 0.9 1.6 1.2 1.4 0.z 1.8
1 :

I C 4799 110 : 1.0 3.4 5.2 0.7 1.4 1.2
I H

1 C 4801 11z : 0.8 3.7 5.4 0.7 1.2 1.5
I :

I ¢ 4805 1146 : 1.0 4.0 4.5 0.9 1.0 1.3
I :

I C 4807 118 : 1.2 L 4.8 1.0 0.8 1.5
1 H ‘

I C 4811 122 . 0.7 3.3 4.4 0.7 0.4 1.5
I H .

1 ¢ 4813 124 : 1.0 4.1 5.0 0.8 G.9 1.2
1 H

feed et bt et feed peet bed fed el el ed et bed bed e bt fed Ped fed

DATE = 25 - 11 - 8&.



Table A.III.5.10: Molecular ratios from sterane and terpane mass
chromatograms. Maturity ratios.

IKU code  Well/depth  aB/af+Bal) %2252) %2083 %88

Well 7323/7-U-1

C-4799 110 m 0.76 17.9 4.7 37.6
C-4807 118 m 0.82 22.9 3.8 36.6
C-4811 122 m 0.83 23.1 4.7 35.2
C-4813 124 m 0.75 15.4 3.8 36.6

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

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

3) g/gqtt in m/z 217

4)  2(r+s)/(g+t+2(r+s)) in m/z 217

164/0/an1/4

4)
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' Table A.II1.5.11:

|

 =Zeb-

Molecular ratios from sterane and terpane mass

chromatograms. Maturity and source characteristic

ratios.

IKU no. Well/depth
Well 7323/7-U-1
C-4799 110 m
C-4807 118 m
C-4811 122 m
C-4813 124 m

1)
2)
3)
4)
5)

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

B/A in m/z 191

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

q/eD)

0.03

0.04

0.01

Tm/Ts

2.5

2.4

3.3

3.6

2/E4)

0.19

0.04

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

a/atj

0.21

0.16

0.17

0.16

Relative abundance of C27 rearranged steranes (a/a+j in m/z 217)

164/0/an1/3



Table A.111.5.12a: Gas composition of the hydrocarbons C1 to C7 of adsorbed gas of core samples (Vol %).

Sample no. Depth (m) C C C iC nCu 2.2DMPr iC5 nC c c

Well 7323/7-U-1

C-5033 107.84 52.01 15.61 4,22 2.10 3.04 0.80 2.13 1.98 10.95 7.16

C-5036 126.69 2.06 7.15 33.88 9.89 18.52 0.13 6.21 6.26 9.12 6.77

Table A.111.5,12b: Gas yields of the hydrocarbons C1 to C7 of adsorbed gas of core samples (ppb).

. 1 2. .
Sample no Depth (m) C1 02 C3 1C# ncq 2DMPr 1C5 nC5 C6 C7

Well 7323/7-U-1

C-5033 107.84 1083 609 241 159 229 75 199 186 1225 800

C-5036 126.69 672 4364 30334 11664 21853 197 9097 9175 15963 11837

Table A.111.5.12¢c: Gas ratios and isotope ratios of the hydrocarbons C1 to C7 of adsorbed gas of core samples.

13 13

Sample no. Depth (m) C1/ZCn C1/(CZ+C3) iCl+/nC4 ) C1 § C1 62 C1
Well 7323/7-U-1

C-5033 107.84 0.5200 2.62 0.69 -46.8 -37.3 -96
C-5036 126.69 0.0206 0.05 0.53 -46.2 -40.3 -139

164/1/an1/1
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Table A.III.5.1

Sample no.

Well 7323/7-U-1

3: 613

Depth

C-4799

C-4807

164/0/an1/2

110 m

118 m

C

jsotope ratios for extract fractions.

613C 613C 613C 613C

SAT ARO ASP NSO

-32.09 -32.54 -29.86 -37.71

-32.11 -31.50 -29.71 -32.95



Figure A.III.5.1: Pyrolysis-gas chromatograms (S2 peak).
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' Figure A.III.5.2: Saturated hydrocarbon gas chromatograms.

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

*

- other acyclic
isoprenoids

164/AB/an1/4
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Figure A.ITI1.5.3: Aromatic hydrocarbon gas chromatograms.

N,MN,DMN,TMN - naphthalene and alkylated homologs
P ,MP,DMP - phenanthrene and alkylated homologs
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"Figure A.III.5.4: Mass chromatograms of m/z 191 (terpanes).
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Figure A.II1.5.5: Mass chromatograms of m/z 217 and 218 (steranes).
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Figure A.III.5.6: Vitrinite reflectance histograms.
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21.3420.04
7323/7-U-7
10 - 84.

Froject no.:
Well ident.:
DATE ¢ 28 -

Table A.III1.6.1a:

Concentration of Cl-cﬁ+ hydrocarbons

in headspace

RN

T gas

I 5UM 5uUmM WET~ iC4d I
I IKU DEPTH ] cz C3 iC4 nC4 05+ Ci-C4 (C2-C4 NEBS ——eem I
I T, I (g niC4d I
Immm mmm I
I I
1 C 5hbé 98.47 4147 4147 0.00 sssgxs I
1 I
I C 5048 104 .45 3706 3706 0,00 ##ss%% I
I I
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Project no.: 21.3420.06
Well ident.: 7323/7-U-7
DATE + 28 - 10 -~ 845,

Table A.III.6.1b: Concentration of Cl-(25+ hydrocarbons in occluded gas.- -
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I IKU DEPTH 1 cz C3 iC4 nl4 {5+ Ci-C4 (2-C4 NESS ~—-ee
1 0. m (% N4
T o st e
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i
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Project no.: 21.3420.06
Well ident.: 7323/7-U-7
DATE = 28 - 10 - 84.

‘Table A.IIl.6.1c: Concentration of C1~C5+ hydrocarbons - summation.

I SUM SUmM WET~ iC4d 1
I IKU DEFTH Ci Cz C3 iC4h nC4 Co+ Ci-C4  C2-C4 NEBE ————— I
I no. m (% nlC4d I
I =]
I I
I C B0&4 8. 47 5195 34 31 5260 &5 1.24 ExeweE ]
I I
I ¢ 5048 101 .45 4031 39 32 10 4112 81 1.%& 0.00 1
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Table A.III.6.2:

Total organic carbon and data from Rock-Eval

pyrolysis.
1 : HYDR. OXYGEN PETROLEUM PROD. TEMP.I
I IKU DEPTH H g1 852 53 TOC INDEX INDEX POTENTIAL INDEX MaY I
I No. H 81 I
I - I
I m/ft : L mg/g ROCK 3 (%) ¢ mg/g TOC ) B1+5Z2 S1+82 (0 1
1 I
I : I
I 4955 98.20 ¢ 0.13 2.58 1.33 2.05 126 &5 2.71 0.05 433 1
1 : I
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1 H I
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I H I
I 4958 100.95 @ #%E%  EEFE  FXEE ] BF  EEEEE FEEE FEEEEE REEEEEF wEF ]
I H I
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I : I
I B265 102,10 ¢ #E%¥  HEFE #¥EE 1,71 HEX¥E EEEF FEREEE  EREEEE O EEE ]
I : I
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Data from pyrolysis-gas chromatograms.
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Well Identification:7323/7-U-7
Reference number:21.3420.06
(171>

Table A.III.6.4: Vitrinite reflectance data%

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

I I I (M I REFLECTANCE I RAT 1 DEVIATION I SCENCE I
I I I I I I I I
I C 4956 1 —-——— I 99 I 0.38 (14> 1 F 1 0.08 I 4-6 1
I I I I 0.21 (1) I 8 1 0.00 I I
I I I I 0.65 (4> I R I 0.05 I I
I I I I I I I I

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

Stained; R = Reworked.

o
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Figure A.III.6.1: Pyrolysis-gas chromatograms (S2 peak).
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Figure A.II1.6.2: Vitrinite reflectance histograms.

Key: A = Grey-black-brown claystone.

Upper case letters indicate values included in
the main population. Lower case letters represent
values in other populations.

PP = Statistical data populations
Y = Main population, not neccessarily

representative of sample maturity.

N = Other populations.

LOW+ HIGH

VAL. = Number of measurements in that

Population limits.

population.

Lithology cross-reference table

Clst. gy
Clst. dk gy
Clst. gn
Clst. bn
Clst. rd
Clst. calc.
Clst. carb.
Shale
Sandstone

Limestone
Coal
Lignite
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Siltstone

Bit

X

W O Z=Z X2 r R G- I O MmMMmooOo w X
1]
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.la: Concentration of Cl'C5+ hydrocarbons in headspace
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gas.

Concentration of C1-05+ hydrocarbons in occluded gas.

Concentration of Cl-C5+ hydrocarbons - summation.

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.

Concentration of EOM and chromatographic fractions.

Composition of material extracted from the rock.

Tabulation of data from the gas chromatograms.

chromatograms. Maturity ratios.

: Molecular ratios from sterane and terpane mass

Molecular ratios from sterane and terpane mass

chromatograms. Maturity and source characteristic

ratios.

Molecular ratios from mono- and tri-aromatic

steranes.
13

8§°°C and &D isotope ratios fer adsorbed gas

fractions.
13

§°°C isotope ratios for extract fractions.

: Pyrolysis-gas chromatograms (S2 peak).

Saturated hydrocarbon gas chromatograms.

[ 71_ - -2\ - PR I N
tm/z 239 and 253) and triaromatic

: Vitrinite reflectance histograms.

: Aromatic hydrocarbon gas chromatograms.
: Mass chromatograms of m/z 191 (terpanes).

[l D21
\M/Z co1

: Mass chromatograms representing monoaromatic

i
\
]

: Mass chromatograms of m/z 217 and 218 (steranes).

steranes.



Project no.: 21.3420.06

Well ident.:

DATE :

Table A.TII.7.1a:

7323/7-U-9
2B - 10 - 84,

Concentration of CI-C

i
[ ]
Lo

—
1
]

5t hydrocarbons in headspace

gas. ’
I SiM SUM WET- if4 I
I IKU DEPTH Ci cz C3 iC4 nC4 C5+ C1-C4 C2-C4 NEBS -————m I
I N, m (%3 ntd I
I =]
I I
1 ¢ 5083 94,70 5694 5494 0.00 #sssss T
I I
I C 5088 2.10 11449 48 11516 48 0.4 #xezss ]
I I
I ¢ 5081 103.48 22029 77 22106 77 0.35 #ws%s¥ 1
I I
I C 5085 107 .43 4&4 59 158 4853 218 4,48 wEEexs I
I I
1 C 5084 109.38 3876 338 843 1072 56480 &129 2253 386.75 0.79 1
I I
1 ¢ 5089 115.38 39 12 164 164 100.00 0.00 1
1 I
I C 50&s 112.08 Eh4  ZRZ98 R4 554 4100.00 .00
I £
I C 5087 121.63 459 &08 2188 493 2704 5330 H&HF3 6194 92.54 0D.17 1
I I

|
i




Project no.: 21.3420.06
Well ident.: 7323/7-U-9
DATE = 28 - 10 - 84,

~Table A.III.7.1b: Concentration of Cl-C5+ hydrocarbons in occ]uded‘gasﬁ

1 SimM SiiM WET- i I
I IKU DEPTH ] L C3 iC4 ni4 Co+ Cl-C4 C2-C4 NEBS  ~—m—e 1
I 0. m (%) nCsd 1
I =1
I I
I ¢ 5083 94,70 2404 278 204 250 131 3135 731 23.32 0.00 1
I I
I ¢ 5088 99.10 4521 20 144 30 47158 194 4,12 0.00 1
1 1
I ¢ 5081 103.48 8121 348 &9 a5 84643 22 4.04 0.00 1
I I
I € 5085 107 .63 4421 48 232 1180 25 5881 1460 24.82 0.00 1
I I
I C 5084 109.38 1328 3 74 484 1118 1983 &65 33.04 0.00 1
I I
I € 5089 115,38 403 P 804 1271 L4800 19729 7053 &649 94,28 0.28 1
I I
I C 5086 119.05 H7h &1 232 &5 1125 34139 2179 1503 6£8.97 0.06 1
I I
I ¢ 5087 121.63 &4 88 &5 1184 1782 2008 1339 66.47 0.00 1
I I

|
1
!
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Project no.: 21.3420.06
Well ident.: 7323/7-U-9
DATE ¢ 28 - 10 - B84.

Table A.III.7.1c: Concentration of Cl-C5+ hydrocarbons - summation.:‘

i
i
I

I SUM SUM WET- iC4 I
I IKku DEPTH C1 c2 C3 iC4 nC4 Co+ Ci1-C4  (C2-C4 NESE  ————e I
I T . m (%3 nC4d I
I = == ]
I I
I ¢ 5083 94,70 8098 278 204 250 131 &8829 731 B.ZB 0.00 1
I I
I C 5088 72.10 15920 &7 144 30 16232 242 1.49 0.00 1
I I
I ¢ 5081 103.48 30150 4725 89 a5 30750 599 1.95 0.00 1
I I
I ¢ 5085 107 .63 Q042 107 390 1180 725 10739 1677 15.462 .00 1
I I
I ¢ 5084 10%.38 5204 93 414 843 1558 57598 8iiz 2908 35,84 0.54 1
I ‘ I
I C 5089 115.38 4003 G4 B43 1271 4La065 19729 7317 6813 F4.41 0.28 1
I 1
I C 5088 119.05 &76 &1 232 &5 1679 43437 2732 2056 75,24 0.04 I
I I
I ¢ 5087 121.463 11468 &5 4 2254 493 4090 7iiz 8701 7533 84.57 0.1z 1
I I




Table A.IIl.7.2:

284

Total organic carbon -and data from Rock-Eval

pyrolysis.
I : HYDR. OXYGEN PETROLEUM PROD. TEWMP.I
I IKY DEPTH : 81 52 83 TOC  INDEX INDEX POTENTIAL INDEX HMaAX I
I Mo : g1 I
I 2 I
I m/ft : { mg/g ROCK LS ¥ ¢ mg/g TOC » Bil+82 g81+82 (01 1
I I
I : I
I C 4973 23.90 : 0.38 41Z.47 0.89 4.36 286 20 12.85 0.03 431 1
; C 4974 95 .20 : FEEE  FEEE REEE F.41  FEEER O FEEE EEEREE FEREEE O EEE i
i C 4975 95.72 : 0.32 10.44 0.48 3.96 2b4 12 10.74 0.03 431 i
i L 4974 97.22 : FREE REEE O REEE Z,0T FEEEE FESE FEEEEE FEEERE O EEE i
% ¢ 5271 99.65 : 0.30 10.09 0.52 2.42 385 20 10.39 0.03 427 %
; C 4977 100,12 ; 1.05 10.00 1.30 3.41 293 38 11.05 0.10 431 i
i C 4978  101.87 : HEEE HERE O EEEE 3,96 EEEEE FARE O EEEEEE O EEELEE EEE %
; C 4979 102.78 ; 7.27  h4.44 0,92 2.06 24 45 11.71 0.62 416 i
i £ 527%  103.50 ; 0.39 12.44 0.79 3.30 368 24 12.53 0.03 4z8 i
i C 8276 104.327 : 0.32 13.81 1.01 3.8%9 355 26 14.13 0.0z 420 i
; C 4980 105.83 ; 0.70 24.63 1.83 2.90 849 &3 25.33 0.03 425 i
i ¢ 5279 106.97 ; 0.31 10.86 1.00 2.856 380 35 11.17 0.03 425 %
i C 5280 107.80 : 0.57 10.81 0.46 Z2.99 362 15 11.38 0.05 425 i
i £ 4981 10%.33 : 2.50 1.38 0.39 0.84 1&64 44 3.88 D.&4 419 i
i £ 5283 111.08 : 0.50 .08 0.50 2.57 353 19 2.58 D.05 425 i
; L 4982 112.48 : O.24 2.73 0.94 3.79 72 25 2.97 D.08 4Z&8 i
i C 5285 113.325 : FEEE O EEEE O REER 1.DF HEEEE O FEEE FEEESE EEEEEE EEE i
i C 4983  114.48 : 0.1  1.56 0.56 1.56 100 36 1.75 0.11 435 i
i C 5288 115.30 : FERER EEEE RERE 1L B4 ERERE O BEEE FEEEEE EREEEE O BEE %
; C 4984  1146.78 ; 0.13 1.38 1.31 z.00 &9 &5 1.51 0.09 431 i
; C 4985 117.03 ; 0.10  1.09 1.26 1.4 77 a9 1.19 0.08 433 ;
; C B2 118.07 : FEEE O RERE O BEEE 1,47 EREEF EEER FEEREE REHESE ¥EE i
I : I

|
|
1




Table A.III.7.2: cont.

s% nz 8w

1 : HYDR. OXYGEN PETROLEUM PROD. TEMP.
I IKu DEPTH H 81 82 S3 TGC INDEX INDEX POTENTIAL INDEY MaY
I HNo. : 81

1 T

I m/ft :  { mg/g ROCK %) ¢ mg/g TOC 3 S1+52 5i+82 ()
I

I :

I C 4984 149,33 1 #%%F  #¥%%  EEEF ] 0L HEERE EEEE EFFFEE  EREEEF FEE
I :

I C 5294 120.85 1 B%EE  EXEE  FEEE 1,77 HEREE  EEER FEHEEE  EEFEEE HER
I :

1 C 4987 121.23 @ 0.54 .66 0.36 1.00 bé 36 1.20 .45 430
I

I ¢ 4988 122.78 FEEE O EREF O R¥EEE 1,14 BEE%E REE FEEEEE  HEREEE O HEE
I

bbbt bt el et Bl Bt feed fed feed Bl el et el eed e

DATE : 16 - 11 - 84,
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Table A.III.7.3

Data from pyrolysis-gas chromatograms.
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Well Identification:7323/7-U-9
Reference number:21.3420.06
(171>

Table A.III.7.4: Vitrinite reflectance data.

I IKU NO 1 LOCATION I DEPTH 1 VITRINITE 1 REL I STANDARD 1 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 4976 1 -———- I 73.3 1 0.49 (10> I F 1 o0.10 I 3-5 I
I I I I 0.22 (2) I 8 1 o0.01 I I
I I I I 0.69 (2> I R I 0.02 I I
I I I I I I I I
I C 4983 1 —-———- I 114.5 1 0.43 (13> I G 1 0.10 I 4-5 I
I I I I 0.19 (20 I 8 1 0.01 I I
I I I I 0.82 (4 I R I 0.11 I I
I I I I I I I I

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

Stained; R = Reworked.
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Project no.3y 21.3420.06
Well ident.: 7323/7-U-9
DATE : 19 - 11 - 84,

Table A.III.7.5: Weight of EOM and chromatographic fractions.

I : Rock

I IKU-No DEPTH @ Extr. EOM Bat. ATC. HC  HNon HC TGC
i tm? : (gl tmgl {mg? {mg? {mg? {mg? CED
: T
I C 4973 23.90 « 20.9 54.5 5.4 8.9 14.3 40.2 3.46
T .

E C 4979 102.78 ; 15.6 204.2 86.8 48.3 135.1 &9.1 1.63
% C 4981 10%.353 : 5.3 32.9 2.6 4.3 7.0 5.9 0.18
% C 4993 121 : 17.4 2.3 2. 1.2 3.8 18.7

i C 4987 121.23 : 2.1 3.3 1.9 0.6 2.5 0.8 0.87
I H

fred ferd fdfed

fed beed Bed feed bed Jeed el feed el feed feed fed




TH(Un

21.3420.06
7323/7-U-9
'1'1 - &6:

Project no.
Well ident.

DATE =

19

Table A.III.7.6:

(A1 S35
LU

Concentration of EOM and chromatographic fractions.

ot et feed et fed fed fed et el feed Pt et fed fed el

IKU-No DEPTH EOM Sat. Aro. HC Mon HC
tmd

C 4973 93.90 2614 259 426 685 1929

C 4979 10Z.78 13073 5557 3089 8b4b 44627

C 4981 109.33 1300 104 171 275 1025

C 4993 121 1285 138 &9 207 1078

C 4987 121,238 1602 932 291 1223 379

brd et pred bl bed feed feed fed feed fed el bt et et el
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Project no.: 21.3420.06
Well ident.: 7323/7-U-9
DATE @ 19 - 11 -~ B&.

Table A.III.7.7: Concentration of EOM and chromatographic fractions.

[ e

i :

1 IKU~No DEPTH ¢ EOM Sat. BTG, HG Hon HC
I {m3 :

I

I :

I C 4973 3.90 = 71.4 7.1 11.6 18.7 52.7
1 H

I C 4979 102.78 @ 8D:z.O 340.9 189.5 530.4 71.6
I H

I C 4981 109,33 » 722.2 57.9 4.8 152.8 5494
I H

I C 4993 121 H

1 H

I C 4987 121.23 @ 184.1 107.1 33.5 140.6 43.5
1

Pt et feed feed et fed et fed et Pt el el feed

i
1
i




Project no.: 21.3420.06
Well ident.: 7323/7-U-9
DATE @+ 19 - 11 - 8é4.

Table A.III.7.8:

Composition of material extracted from the rock.:

I Sat Aro HC SaT Norm HC HC I
1 IKU~ND DEPTH : e ——— em—— et e I
I : EOM EOM EOM Aro EOM Norm HC I
I {m} : % % % ¥ 100 % ¥ 100 I
T e e o 5 5 202 2 B S 0 S S S I
I : I
I ¢ 4973 23.90 9. 16.3 26,72 &0.8 73.8 35.5 1
I : I
I C 4979 102.78 & 2. 23.46 bl 179.9 33.9 195.3 1
I z ' I
1 C 4981 109.33 8. 13.1 2.2 &1.1 78.8 26.8 1
I : I
I C 4993 121 : 10, 5.4 i16.1 200.0 BE.9 19.3 1
1 : I
I C 4987 121.23 58.2 18.2 7o b 320.0 23.4 323.1 1
I I

i




Table A.III.7.9:

Tabulation of

50
=L

data from the gas chromatograms.

I DEPTH @ PRISTANE PRISTANE PHYTANE & n-C17 I
I IKU HNo. § eeeme——— H 0 e— B e CPI I
I {my» ¢ PHYTANE n-C17 n-Ci8 B n-C27 I
I =1
1 : 1
I C 4973 93.90 0.9 3.7 bob 0.8 1.0 1.0 1
I : I
i C 4979 102.78 ¢ 2.5 0.4 0.9 0.4 0.8 1.1 1
I : I
1 C 4981 109.33 = 1.2 3.5 3.9 0.9 1.7 1.2 1
I : 1
I C 4993 121 : 1.0 1.0 i.0 1.0 1.7 1.2 1
I : I
1 C 4987 121.23 ¢ 1.3 1.0 0.7 1.5 2.1 1.1 1
I H I
DATE @ 24 - 11 - B4,



Table A.TI1.7.10 Molecular ratios from sterane and terpane mass

chromatograms.
Maturity ratios.

IKU code  MWell/depth  aB/ap+Bal) %2252) %2053 2p8%)

Well 7323/7-U-9

C-4979 102.78 m 0.91 60.9 25.9 71.0
C-4981 109.33 m 0.88 24.4 2.0 31.8
C-4993 121.00 m 0.77 22.3 9.8 53.2

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

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

3) gq/gqttin m/z 217

4)  2(r+s)/(g+t+2(r+s)) in m/z 217

164/0/an1/4.5



Table A.TII.7.11

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

IKU no.  Well/depth  q/El)  Tm/7s?)  x/e3) 27e8) ajae®)

Well 7323/7-U-9

C-4979 102.78 m 0.38 0.3 0.13 - 0.72

C-4981 109.33 m 0.03 1.3 - 0.10 0.07

C-4993 121.00 m 0.07 2.9 0.03 - 0.34

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

2) B/A in m/z 191

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

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

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

164/0/an1/3.5
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Table A.III1.7.12 Molecular ratios from mono- and tri-aromatic steranes.

IKU code Core %CZO/C26,27 %C21/028,29
m/z 231 m/z 253

Well 7323/7-U-9 no.12

C-4993 121.00 m 28.6 6.1

164/AB/an1/9.1



Table A.111.7.13a: Gas composition of the hydrocarbons C1 to C7 of adsorbed gas of core samples (Vol %).

Sample no. Depth (m) C1 C2 C3 1C4 nC4 2.2DMPr 1C5 nC5 C6 C

Well 7323/7-U-9

C-5081 103.48 67.61 8.88 5.15 2.33 1.99 0.64 1.65 0.65 8.86 2.24

Table A.111.7.13b: Gas yields of the hydroecarbons C1 to C_ of adsorbed gas of core samples (ppb).

7

Sample no. Depth (m) C1 C2 C3 1C4 nC4 2.2DMPr 105 nC5 C6 C7

Well 7323/7-U-9

C-5081 103.48 1257 309 263 157 134 53 138 54 885 223
Table A.I11.7.13c: Gas ratios and isotope ratios of the hydrocarbons C1 to C7 of adsorbed gas of core samples.
Samp] Depth (m) c,/LC C. /(C_+C.) iC, /nC 6130 613C 82 C
ample no. ep m 1/%Cn /(€% ic,/nC, 1 1 1

Well 7323/7-U-9

C-5081 103.48 0.6761 4,81 1.17 -52.1 =341 --

164/1/an1/6
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Table A.III.7.14: 613C isotope ratios for extract fractions.

Sample no. Depth s13¢ s13c s13¢ s13c

SAT ARO ASP NSO

Well 7323/7-U-9

C-4979 102.78 m -30.98 -30.87 -29.54 -34.39

C-4981 102.33 m -32.07 -31.24 -29.63 -30.99

164/0/an1/2.3



Figure A.III.7.1: Pyrolysis-gas chromatograms (S2 peak).



INTENSITY (mU)

160.00

150.00

140.00

130.00

120.00

110.00

100.00

Analysis 420C4975P 11,1,1 DIRS, 7323/27-9, PY-GC

] C2- C5
i | 1
i 7323/7-U-9
_ | C- 4975
1 Cg 95.72m
] 5
- E
- ]
b C7
1 , I
1 2 2 e
| N 2 jn
i Cg % ;
— ! E )
1 E Cg
]
] B
o
] C14
_ Cq
i ”JA‘J__'.J A4 A o
T T I T L] T I T T T L] I T T T T I T T T T l L] T T T ' T L] T L] I T T T 1] | T T
10.00 20.00 30.00 40.00 50.00 60.00 20.00 80.00

RETENTION TIME (MINUTES>



INTENSITY (mU)

120.

160.

150.

140.

130.

120.

100.

00

00

00

00

00

00

.00

00

RETENTION TIME (MINUTES>S

Analysis 420C4979P 11,1,1 DIAS,?323/7-9, PY-GC
_ €2 - Cg
B I |
1 7323/7-U-9
m C-4979
: 102.78m
i Ce
7 2
7 E
1 ]
] N Gy
| S
] e
] Cg 2
X
_ z
i gﬂCg
>
1 %
| o
] C1gq
] Cy
i Al errell, M
‘Vl T I T T T T l T T T T I T T T I T T T T l T T " T T l T T T '
.10.00 .20.00 .30.00 40.00 50.00 €0.00 20.00 80.00



INTENSITY (mU>

240.

220.

200.

180.

160.

140.

120.

100.

00

00

00

00

0o

00

00

0o

RETENTION TIME (MINUTES>

Analysis 420C5279P 11,1,1 DIAS, 7323/7-9, PY-GC
CZ —7(25
’ I 1
| 7323/7-U-9
C-5279
- C 106.97m
1 2
1 E
_ I C; =
.
s
Feg
o0
+
E
B
iw
s Cig
L] T I I L} v I T T T I T T T L] I L} T I l T T T I
10.00 20.00 30.00 40.00 50.00 60.00 20.00 80.00

few

(o)
>



INTENSITY (mUd

180.00

170.00

160.00

150.00

140.00

130.00

120.00

110.00

100.00

Analysis 420C4981P

11,1,1 DIRS, 7323/7-9,PY-GC

1 Cp-Cs

: T G

] 7323/7-U-9
i C - 4981
] 109.33m
- E
- 3
] s
: ¢
. 2
: e | |02
I § 1&(@
: 2 :
] =
i ° o
] | C1q
i
. r
h c1 h l‘!’|
) L T ' T T T T I T T T T l T T T T I T L) T T I T T T T ' T 1] T L] I T L] I
10.00 20.00 30.00 40.00 50.00 60.00 20.00 80.00

RETENTION TIME (MINUTES)>



INTENSITY (mU)

122.00

120.00

118.00

116.00

114.00

112.00

110.00

108.00

106.00

104.00

.100.00

L I 1 L 1 I 1 1 1 I L 1 1 I 1 1 1 I 1 L 1 I 1 L 1 I N 1 1 l 1 1 1 I 1 L 1 I 1 1 1 l 1 1 1 I 1

Analysis 420C4885P 11,1,1 DIRS,?7323/7-9,PY-GC
€2 - C5
[ |
732317
7323/7-U-9
C-4985
117,
C § 7.03m
]
1l
e
3
C7
g
Cg E.
=
+
! E
1 §Cg
| o
J H ‘Cj4
c1 l [‘ “
I \ w
I T T T I T L T L} I T L] T I T T T T I T T I T l T T I
10.00 20.00 30.00 40.00 50.00 60.00 20.00 80.00

RETENTION TIME (MINUTES>



DH(@ -304-
SINTEF-GRUPPEN

Figure A.III.7.2: Saturated hydrocarbon gas chromatograms.

n-C15 etc. - n-alkanes
Pr - pristane
Ph - phytane
* - other acyclic
isoprenoids
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Figure A.III.7.3: Aromatic hydrocarbon gas chromatograms.

N,MN,DMN,TMN - naphthalene and alkylated homologs
P,MP,DMP - phenanthrene and alkylated homologs
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Figure A.III1.7.4: Mass chromatograms of m/z 191 (terpanes).
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Figure A.III.7.5: Mass chromatograms of m/z 217 and 218 (steranes).
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Figure A.III.7.6: Mass chromatograms representing monoaromatic
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Figure A.II1.7.7: Vitrinite reflectance histograms.
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Project no.: 21.3420.06
Well ident.: 7323/7-U-5
DATE @ 28 - 10 - B&.

Table A.III.8.1a: Concentration of C —C5+ hydrocarbons in headspace

1
gas.

I SUM 5UM WET~ iC4d I
I IKU DEPTH Ci Cz C3 104 1G4 Ch+ Ci-C4  (2-C4 NESE  ~——mee I
I i, m ’ ’ (%3 ncsd I
J== =i mzm ]
I 1
I ¢ 5082 QB.42 2Rb4 22 2284 22 0.98 #szexs I
1 I
I ¢ 5083 108.8%9 3990 355 43 4388 398 9.07 ®wxyesx I
I 1
I ¢ 5054 113.18 2279 351 137 L4 2811 532 18,91 ##¥xs% [
I I
I ¢ 5054 11446 3004 P43 1098 230 534 1312 5849 2865 48,82 0.39 1
i I
I ¢ 5055 118.54 04 287 498 231 519 837 2439 1535 62.93 0.45 1
I I
I ¢ 5057 134.59% 11é 39 36 191 75 39.48 wszsEy I
I

I
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Froject no.: 21.3420.06
Well ident.: 7323/7-U-5
DATE ¢ 28 - 10 - B864.

Table A.III.8.1b: Concentration of Cl-C5+ hydrocarbons in occluded gas;

I SUM SLUM WET- iC4
I IKU DEPTH i cz C3 iC4 G4 C5+ Ci~-C4 (2-C4 NEBE ——eee
I T3 W m (% niC4
l—._-.. Jap—
I

I ¢ s0s2 G842 243 34 41 &g 319 TS 23.62 s#%%%%
I

I C 5083 108,89 452 100 194 79 180 762 1005 552 54,96 0.44
I

I C 5054 113.18 445 132 236 74 19 FE8 20& 4461 50.87 .94
I

I C =054 114,48 384 72 250 88 500 &136 1302 18 70.54 0.18
I

I ¢ 5055 118.54 300 58 328 224 874 L4b4h 1785 1486 B3.ZZ 0.26
I

I C 5087 136.59 392 257 1267 378 1354 LA 3648 3266 B9.2% 0.28
I

Pt et fed feed bt feed Pl fed el foed bt fed et ed et
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21.3420.06
7323/7-U-5
10 - 84.

Project no.:
Well ident.:

-
8 -

DATE

(%]

Table A.III.8.1c: Concentration of Cl-C5+ hydrocarbons - summation.|

I SUM UM WET- 1G4
i KU DEPTH i cz C3 iC4h nt4 C5+ Ci-C4 C2-C4 HNEBE ——-ee
I o m (%3 4
I =
I

I ¢ &50O52 9842 2507 L& 44 a8 2605 P8 3.70 #EEEEE
I

I € 5053 108.8% L4472 455 234 79 180 762 5392 950 17.462 .44
I

I C 5054 113.18 2724 483 373 118 19 88 3717 QRz 26.70 H.31
I

I ¢ 5054 114.44 3387 1023 1349 3i8 1094 T&47 7170 3783 52.7& 0.z2%
I

I C 5085 118.54 1204 3hd 824 455 1594 &304 4324 3020 71.51 0.33
I

I ¢ 5057 1346.59 508 294 1304 378 1354 24432 3840 3331 846.77 0.z8
I

ot et feed feed el fed bed feed feed el fed foed bt fed bt peed fed
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Table A.III1.8.2: Total organic carbon and data from Rock-Eva”

pyrolysis.
il : HYDR. OXYGEM PETROLEUM PROD. TEWP.I
I IKU DEPTH : 51 p §3 TOC  INDEX INDEX POTENTIAL INDEX MAX I
I No. s 81 I
I o e I
I m/it : { mg/g ROCK LR & { mg/g TOC » Bi+52 §1+82 (C) 1
I m=]
I : I
I C 4900 5 : 0.05 D.60 1.77 1.35 44 131 0.45 D.08 434 1
i C 4901 24 : #EREE EREE FEEE 1,24 BEFEE ¥R FEEEEE  FEEERE EER i
; C 4902 97 ; 0D.05 D0.59 2.98 1.28 46 233 0.&64 0.08 436 i
i C 4903 98 : FEHE BEEE BEEE 1.2 BEHER O EEEE FEEREE HEEFEE EEE i
; C 4904 o9 ; 0.04 0.57 3.01 1.16 49 259 .41 0.07 434 i
i € 4505 100 : FREE  EEFE EEEE 1,27 EREEE EEEE EFEREREE  RREERE HEH i
i C 4906 101.04 ; 0.06 D.&& 1.77 1.24 52 143 D.70 0.09 434 i
; 4907 102 : FEEE HEEE O BERE 1.F1 KEERE EEER FEEEEE  EERAEE HES i
; C 4908 103 ; 0.08 0.50 1.31 1.18 42 111 0.58 0.14 435 i
% € 4909 104 : FEEE REER REEE 1,30 HEEEE EEEE FEAEEEE  BEEEEE EEHE i
i C 4910 105.09 ; 0.07 0.57 1.15 1.z20 47 F& 0.44 0.11 434 ;
; ¢ 4911 106.02 : FEEE EEEE REEE 11T #EFEE EEEE FEEREE  RAFARE HHE §
i C 4912  106.99 ; 0.09 0.66 &.38 1.18 56 B4l 0.75 D12 439 i
i C 4913 108.01 : FEEF  REEER EEFE 1D mEEEx BEE# FREARE  REEEEE EEH i
i C 4914 109 ; g.08 0.40 1.58 0.97 41 158 0.48 0.17 433 ;
i C 4915 110 : FEEE RREE O EEER 1,17 BEEEE O BEEE O REEEEE FEEEEE EEE i
% C 4916 111.05 ; 0.10 0.58 4£.09 1.04 56 58t 0.68 0.15 439 i
'i C 4917 11z : FEEE RHEE EEEE 1,17 EEERE  EEEs EREREE  RERHEE HEE i
; C 4918  113.08 ; 0.3%9 0.45 3.55 1.17 54 302 1.04 0.38 434 i
i C 4919 114 : FEEE O REEE EREF 118 EEEEE BEXE FEEERE  ERXHEE EEE i
; C 4%20 115 ; O.24 0.71 4,33 1.19 60 Bb4 0.95 0.25 436 %
i C 4921 114 ; EEEE REEE #EEE 1,10 FEEEE BEER FREHEE FEREERE FEF ;
1 I
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Table A.II1.8.2: cont.

HYDR. OXYGEM PETROLEUM PRCD. TEMP,

IKU DEPTH g1 852 83 TOC  INDEX INDEX POTENTIAL INDEX MaX

as um Be am

No . 81

m/ft : ¢ mg/g ROCK Yo% { mg/g TOC » B1+82 S1+82 (L)
C 4922 117 : 0.09 0.51 5.0z 1.10 L 454 0.60 0.15 435
£ 4923 118 D OEEEE O REEX EEEE 1,14 #E¥EE  EEE FEEERE O REEREE EER
C 4924 119 : 0.23 0.23 1.08 41.22 19 8% 0.44 0.50 378

=

C 4925 120

FEEE OREEE O RREE 1,16 REEEE O EEEE O BRREEE  EEEEEE O EEE
C 4926 121 0.07 0.40 1.92 1.05 38 183 0.47 D.15 432
C 4927 422.10 FEER KERE O EEEE L D6 REEEE O EERE O REEEEE EEEEEE EEE

0.04  0.40 1.42

[
5
o
i
3
[y]

97 D.44 0.09 432

C 4929 124 IOEEEE HEEE REEE 1,26 EEEEE O FEEE O SEEEEE ERREEE KX
C 4930 135 : 0.03  0.31 0.45 1.13 27 40 0.34 0.09 436

C 4931 125.99 FEEE  FEEER wEEE 1,04 EEEEE  EEEE HEEHEE  EEREEEE  EEE

C 4932 126.96 @ 0.05 0.37 1.17 1.02 36 115 0.42 0.12 432

ap um s 2m me @n  awm

C 4933 128.01 HEEE  REEE EEEE ] 1D EEEEE O EEEE EREERE EREEEE O EEE
C 4934 129 : 0.08  0.45 2.41 1.19 38 203 0.53 D.15 434

C 4935 130 FEREE NEFE REEF 1,05 ¥¥EEE #¥Es FEEEEE O EERERE FEE

C 4936 134 1 0.06 D.49 2.42 1.24 40 195 0.55 0.11 438

C 4937 132.05 = ##¥%  ¥¥#% #xad 1,06 FEEE¥  XEEF FEHAER  FERERE REE

C 4938 133.03 : 0.05 0.43 1.00 1.17 37 85 0.48 0.10 431

C 4939 134,20 EEE  EEREH O EE¥E 1T FEEEE REE¥ HEXERE  FEUAEE HEE

C 4940 135 0.08 0.40 1.75 1.18 34 148 0.48 0.17 434

C 4941 136.01 FEEF  FEEE O BEEE 1L.23 HEENE EEEE EFEEEEE  FEFEEE EEE

C 4942 136.94 @ 0.04 0.31 2.77 1.14 28 250 0.35 D.11 435

bt Bt et e fed el fed Bt bl b bed bed bed e bl el el bed el Bed Bed fed ed Bl et Bl feed feed Bl fred ed bed fed el e Bl feed fd bl fed foed el fed foed foed fed fed feed et

@ ®s ax us an

ol et bt Bt et fed et bl Ped et el bl feed feed B el bl fed et e Beed e et et e el feed feed el feed ed feed feed feed et el beed feed el bt bt beed fed b fed bl et Bed et

DATE @ 16 - 11 - 8é.
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Data from pyro]ysis-gas chromatograms.

Table A.III.8.3
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Well Identification:7323/7-U-5
Reference number:21.3420.06
(1/1>

Table A.II1.8.4: Vitrinite reflectance data.

s s s s s o, s e o . S e S S e e o . s St . e o o, SR o e e e i, b S

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

I I I (M I REFLECTANCE I RAT I DEVIATION I SCENCE I
I I I I I I I I
I C 4909 1 ———— I 104 I 0.44 (186> I F 1 0.09 I 5-6 I
I I I I 0.72 (5 I R I 0.07 I I
I I I I 1.01 (1O I R I 0.00 I I
I I I I 1 I I I

REL RAT (Reliability Rating): G
S

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

H H
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Project no.: 21.3420.06
Well ident.s 7323/7-U-5
DATE ¢ 15 - 11 - 84,

Table A.II1.8.5: Weight of EOM and chromatographic fractions.

1 : Rock

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

I {m) : ig) {mg? tmg? {mgl {mg) fmgl (%)
I

I :

I C 4918 1135.08 : &.0 Zaly 0.5 2 0.7 1.7 0.30
I »

I C 4924 i19 H 6.0 6.0 0.5 0.2 0.7 5.3 0.47
1

]
i
i

bt fet bl fed et et peed et fed et
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Project no.: 21.3420.06
Well ident.: 7323/7-U-5
DATE ¢ 15 - 41 - 86.

Table A.III.8.6: Concentration of EOM and chromatographic fractions.

I :

I IKU~No DEPTH s EOM Sat. Aro. HEC Non HC
I {m) H

I

1 :

I C 4918 113.08 = 397 79 40 11% 278
I i

I C 4924 119 : 95 &80 40 119 8754
T [}

bt et peet feed fed el et feed el
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SINTEF-GRUPPEN

Project no.: 21.3420.06
Well ident.: 7323/7-U-5
DATE ¢ 15 -~ 11 - B84,

|
|

Table A.II1.8.7: Concentration of EOM and chromatographic fractions.

IKU-No DEPTH EOM Sat. Aro. HC Non HC
{m?} H

C 4918 113.08 132.5 26.5 1

3]
)
Led
-3
\J
~£}
P
..4

C 4924 119 211.7 16.9 8.5 5.4 186.3

P Pt ped Bl feed ed e fed fed
s as we = s as
Bt bt Pt bt e bt et et et

Be wa us
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SINTEF-GRUPPEN

Project no.: 21.3420.06
Well ident.: 7323/7-U-5
DATE ¢ 15 - 11 - 8&.

Table A.II1.8.8: Composition of material extracted from the rock{

1 : Sat Aro HC SaT Non HE HC I
I IKU~-No DEPTH : ——— ——— e——— ——— I
1 : EOM EOM EOM Aro EOM Non HC I
I {m) H % % % X 100 % * 100 I
1 I
I H I
I C 4918 113.08 z20.0 10.0 30.0 200.0 70.0 42.9 1
I : 1
I C 4924 119 H 8.0 4.0 12.0 200.0 88.0 13.46 1
I : I




SINTEF-GRUPPEN

Table A.III.8.9: Tabulation of data from the gas chromatograms.

I DEPTH @ PRISTANE FRISTANE PHYTANE A n=-C17

I IKU No. I e B = e B o= - CPI
I tm} 3 PHYTANE n-017 n-Ci8 B =027

I =

i :

I C 4918 113.08 = 1.2 0.7 0.% 1.5 0.z 2.1
I H

I C 4924 119 : 1.0 0.8 0.7 1.1 0.4 2.0
I :

e e A e e e I

DATE ¢ 24 - 11 - B8&.
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Table A.111.8.10a: Gas composition of the hydrocarbons C1 to C7 of adsorbed gas of core samples (Vol %).

Sample no. Depth (m) C1 C2 C3 1C4 nCh 2.2DMPr 1C5 nC5 C6 C7

Well 7323/7-U-5

C-5055 118.54 33.16 1.78 2.93 3.7 5.42 0.12 5.51 6.65 23.35 17.38

Table A,111.8.10b: Gas yields of the hydrocarbons C1 to C7 of adsorbed gas of core samples (ppb).

Sample no. Depth (m) C1 C2 C3 1C4 nC4 2.2DMPr 165 nC5 C6 C7

Well 7323/7-U-5

C-5055 118.54 531 53 129 215 315 9 397 479 2010 1496

Table A.111.8.10c: Gas ratios and isotope ratios of the hydrocarbons C1 to C7 of adsorbed gas of core samples.

. 13 13
Sample no. Depth (m) C1/ZCn C1/(C2+C3) 1Culncu § C1 8 C1 §2 C1
Well 7323/7-U-5
C-5055 118.54 0.3316 7.04 0.68 -55.6 -35.6 -129

164/1/an1/4



Figure A.I11.8.1: Pyrolysis-gas chromatograms (S2 peak).
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Figure A.III.8.2: Saturated hydrocarbon gas chromatograms.

n-C15 etc. - n-alkanes

Pr - pristane

Ph - phytane

* - other acyclic
isoprenoids

164/AB/an1/4



DIRS,7323/7-5,SAT

2,1,1

Analysis 420C4924

-357-

7SaturatedUHYH}ocarhons

7323/7-U- 5
120 m

&2~

££I—-Y

Se3-d

2£0-u
tea-d m
0£2-u
829-uv
=
s20-u
= =
229-u
120-u M

(NW) ALISN3ILNI

10.00 —

50.00 60.00 20.00 80.00
RETENTION TIME (MINUTESS

40.00

30.00



INTENSITY (mU)

32.00

30.00

28.00

26.00

24.00

22.00

20.00

18.00

16.00

14.00

12.00

10.00

8.00

Analysis 420C43918S 2,1,1 DIARS,7323/7-5,SAT
] N o
- u Saturated hydrocarbons
— v 7323/7-U-5
b 113.08 m
] 0
] [\
N (4]
1 t
]
1
. w c
. ;
- 1
i C
] n
] )
[
T 1] o € LI,
I ") hy 0 -
. []] [} i
4 n § h ¢
] b c
_ L e
i ]
: T T B
1 2 8 oo ¢ Y
_ T L ‘wo£ ¢
i [ o !
[ g v
A N J
- [4] C
i
— C
T 0
C
h L]
4 v -é
] g i
7 é Lpd“ﬂhbMA
- ‘l LAJJU$$UA*A‘Mhﬂ
MM vy
T l I T T l T T T T I ¥ L} T ¥ I T T ¥ T I L) T l T L] T
10.00 20.00 30.00 40.00 50.00 60.00 20.00 80.00

RETENTION TIME C(MINUTESS



GULD...

Figure A.III.8.3: Aromatic hydrocarbon gas chromatograms.

N,MN,DMN,TMN - naphthalene and alkylated homologs
P,MP,DMP - phenanthrene and alkylated homologs
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Figure A.II1.8.4: Vitrinite reflectance histograms.,

Key: A

PP

LOW+ HIGH
VAL.

Grey-black-brown claystone.
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Table A.III.9.1a: Concentration of Cl-C5+ hydrocarbons in headspace
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Table A.III.9.1c: Concentration of Cl-C5+ hydrocarbons - summation.

I UM SUM WET- ith 1
I Iku DEPTH ] 2 C3 1G4 N4 Ch+ 1-C4  C2-C4 NEBS  ~—e—- 1
I T m {% ncs 1
e = EEE 5
I I
I ¢ 5090 103 10705 202 144 &3 255 3518 11373 &&8  BLET 0.24 1
T T
I £ 5034 112.20 13504 747 189 137 H33 1190 15Z10 1706 11.21 0.2z 1
I I
I ¢ 5091 112.90 28631 454 873 973 514 484F 32447 58146 17.93 F.72 1
I I
I € 5035 118.45 30448 &77 7 &852 3889 40003 FhLL I3.8Y #¥ssssd 1
I I

i
f



[...

Table A.ITI.9.2: Total organic carbon and data from Rock-Evay

pyrolysis.
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Data from pyrolysis-gas chromatograms.
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Figure A.II1.9.1: Pyrolysis-gas chromatograms (S2 peak).



INTENSITY (mU)>

11000 Analysis 420C48467P 11,1,1 DIARS, 7323/7-2,PY-GC
.0

A%

(-]
| C211% §
f 1 g
B «-<£=2
| 7323/7-U-2
2 C 4846
108.00 — s 104.69 m
- e
7 [1-)
Q
106.00 —
104.00 —
T 2
=
>
x
102.00 iy
(-8
+
E§
>
x
| o
.Qu
100.00
<
uF
SE.00
SE€.00 —
L} T I T L} L} T I T L} T T ' T T T T I T T T T I T T L} T I T L ¥ L] I T T
10.00 20.00 30.00 40.00 50.00 60.00 20.00

RETENTION TIME (MINUTES>



INTENSITY (mUd

140.

135.

130.

125.

20,

115.

105.

100.

9s.

00

00

00

Analysis 420C4850°P 11,1,1 DIARS, 7323/7-2,PY-GC
4 Cyli- Cg "
-1 i 2
] 2 . 7323/1-U-2
- s -C 4850
b 2 1M.7Mm

(-1
=
2
>
]
|
© &
S +§
EX
| ‘fn
(-
<«
u—
T T l L} T l T T T T I T T ¥ I T T T T I T L l l T T I
-10.00 .20.00 .30.00 40.00 50.00 £0.00 20.00 80.00

RETENTION TIME (MINUTES)

=2/E-



ITT.10 ANALYTICAL METHODS

Gas analyses

Headspace gas:

A septum was attached to the can and a sample of the headspace gas was
taken for analysis of Cl’ C2, C3, i-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 C5+ 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.

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 CR12 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
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conditions (Carrier gas: Helium; Flow Rate: 100 ml/min.; Temp.Program:
300°C (3 min.) - 25°C/min. - 550°C).

Preparation of kerogen concentrates

The powdered and pre-extracted rock sample was treated overnight with
concentrated HC1 (200 m1), followed by treatment with hot 40% HF (100 ml,
50°C, overnight). The acids were removed by decanting and repeated wash-
ing with hot water (2 hours), 10% ammonium carbonate solution (> 2 hours)
and cold water (2x2 hours).

The kerogen was further purified by extraction with methanol, methanol/
DCM (1:1) and hexane/DCM (1:1). The dried kerogen sample was then ana-

lysed for Total Carbon content.

Fluorescence spectroscopy of sediment extracts

The dried (40-50°C) and powdered sediment sample (5 g of <62 m frac-
tion) was extracted ultrasonically using 18 m1 of n-hexane (UVASOL, 10 me).
The emission fluorescence spectrum between 280 and 500 nm was recorded

on a Perkin Elmer 204-A instrument using an excitation wavelength of

265 nm (scan rate 60 nm/n, slit 10 nm).

A set of standard solutions containing various amounts (0.01-100 mg/1)
of Ekofisk crude oil in n-hexane (UVASOL) was used for quantification.

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 apparatus for 18 hours.

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.

164/q/anl1/2



Evaporation of the light components in fluid samples

Prior to chromatographic separation, the oil/condensate samples were
heated to 210°C at atmospheric pressure until constant weight (at 210°C)
was obtained.

The fraction of light components was determined as the weight difference
between the original sample and the residuum left after heating.

Medium-pressure liquid chromatography (MPLC)

The EOM/0i1 (>210°¢C) sample was diluted in DCM (1:3 mg/ 1) 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.

Pyrolysis Gas Chromatography (Py-GC Programmed)

Thermal extraction (S1) .
The whole rock (20-30 mg) or kerogen sample (<1 mg) was placed in a boat-
shaped sample probe and thermo-extracted in a stream of helium at 340°C

for 4 minutes.

Pyrolysis-Gas Chromatography (S2)

The thermo-extracted sample was pyrolysed in a helium atmosphere using
a furnace type pyrolyzer as described by Solli et al. (1984). The pyro-
lysis temperature program was 340°C - 50°C/min. - 550°C. The outlet of
the furnace was directly connected to a splitter (30:1) which enabled
the pyrolysis products to be simultaneously recorded as a bulk "S2" peak
by an FID and passed into a gas chromatograph. The pyrolysis products
were trapped on the chromatographic column by cooling the front part of
the column with liquid nitrogen. On completion of the pyrolysis programme,
the collected pyrolysis products were injected onto the column by remov-
ing the nitrogen batch. The GC conditions are outlined below.
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GC conditions
Column: 30 m DB-1, i.d. 0.32 mm, fused silica capillary column.
Carrier gas: Helium, inlet pressure 7.5 psi; flow rate 1.5 ml/min.

Temp. programme: 30°C (2 min.) - 4°C/min. - 310°C (10 min.)

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-o0l
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.
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 Teast reliable data.

UV-fluorescence of liptinite

The samples were also examined in ultra-violet light in order to deter-

the sample. The colour of certain Tiptinite macerals in ultra-violet
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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 G/, Y Y/ L.O M.O0. D.O. 0/ R
Y 0 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

The saturated hydrocarbon fractions were each diluted with n-hexane
and analysed on an HP 5730A or an HP 5710 GC. Both GCs are equipped
with 15 m DB-1 fused silica columns, and hydrogen is used as carrier
gas with a flow rate of about 1.5 ml/min. Injections were performed in
split mode (split ratio 1:10). The temperature programme used was 80°C
(2 min) - 4%/min - 280°C.

The total aromatic fractions were diluted with n-hexane and analysed on
an HP 5730A 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.
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Data processing for all the GC analyses was performed on a VG Multi-
chrom lab data system.

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 0V-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 1, split ratio
1:15).

The GC oven was programmed from 120°¢C (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/m1n. 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
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.

13C isotope analysis

The 13¢ (and 2H) isotope analyses were performed by Geochemische

Analysen, 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.

HZO and CO2 were trapped in separate cooltraps. After removal of the

carrier gas by high vacuum, 002 and H20 were sealed off separately in

. 2 ~n0a

6 mm giass tubes. H20 was reduced to H2 by zinc at 460°C.

164/q/anl1/6



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 Tines 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 * de1i3¢__.) + (2.22 * de1ld

sat ) - 11.65.

Caro
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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 ng-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 C31 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 C27-C30 regular steranes is thought to be represen-
tative of the original organic matter input. The ng 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 C3q 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 178(H),218(H)-hopanes, undergo struc-
tural changes during maturation. These isomerisation reactions are be-
lieved to proceed through the 178(H),21a(H)-hopane structure (moretanes)
to the stable 17a(H),218a(H)-hopane structure. With thermal maturity,
17a(H)-hopanes account for 90-100% of the hopanes present. The ratio
aB/aB+Ba is used to describe this reaction. In the extended hopanes
(ZC31), the thermaiiy stabie 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 225:22R 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 184 (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 14q(H),17a(H) regular sterane isomers are gradually re-
placed by the more thermally stable 14g(H),17g(H)-sterane isomers. At
thermal maturity, gg isomers may account for 75-85% of the qa/gR 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 C20, 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 diagenesis 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-
jty 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 14g(H),178 (H) regular steranes (Seifert and Moldowan, 1978).
Severe biological alteration leads to the formation of desmethyl-hopanes
(Seifert and Moldowan, 1979).

164/AB/an1/7



KU
SINTEF-GRUPPEN

REFERENCES - GC-MS

CORNFORD, C., MORROW, J.A., TURRINGTON, A., MILES, J.A., BROOKS, J.,
1983: Some geological controls on o0il composition in the U.K. North Sea.
In: Petroleum Geochemistry and Explroation of Europe. Ed. J. Brooks,
Blackwell Sci. Publ., pp. 175-194.

MACKENZIE; A.S., PATIENCE, R.L., MAXWELL, J.R., 1980: Molecular para-
meters of maturation in the Toarcian shales, Paris Basin, France. I.
Changes in the configurations of acyclic isoprenoid alkanes, steranes
and triterpanes. Geochim. Cosmochim. Acta, 45. pp. 1709-1721.

MACKENZIE, A.S., HOFFMAN, C.F., MAXWELL, J.R., 1981: Molecular para-
meters of maturation in the Toarcian shales, Paris Basin. France. III.
Changes in aromatic steroid hydrocarbons. Geochim. Cosmochim. Acta, 45,
pp. 1345-1355.

MACKENZIE, A.S., LAMP, N.A., MAXWELL, J.R., 1982: Steroid hydrocarbons
and the thermal history of sediments. Nature, 1985, 5846, pp.223-226.

MOLDOWAN, J.M., 1984: C O-Steranes, novel markers for marine petroleums
and sedimentary rocks. éeoc. Cosmoc. Acta, 48, pp. 2767-2768.

SCHOU, L., MBRK. A and BJOR@GY, M., 1984a: Correlation of source rocks
and migrated hydrocarbons by GC-MS in the Middle Triassic of Svalbard.
Org. Geochem, 6, pp. 513-520.

SCHOU, L., EGGEN, S. and SCHOELL, M., 1984b: 0i1 to oil and oil to source
rock correlation, Northern North Sea. In Thomas, B.M. (Ed.). Petroleum
Geochemistry in Exploration of the Norwegian Shelf. Graham and Trotman.

SEIFERT, W.K., 1978: Steranes and terpanes in kerogen pyrolysis for cor-
relation of o0ils and source rocks. Geochim.Cosmochim.Acta, 42, pp.473-484.

SEIFERT, W.K. and MOLDOWAN, J.M., 1978: Applications of steranes, ter-

panes and monoaromatics to the maturation, migration and source of crude
oils, GCA, 42, pp. 77-95.

164/AB/an1/8



9861 SulIQ MO|eys
21n310N.11S - ®I(]

Main
data
report

Appendix:
Organic
Geochemical
Data



	Front page
	Title page
	Corrigenda 
	Contents
	Tab sheet

	I.  Artificial maturation of claystones form cores U-1 and U-4 using hydrous pyrolysis
	Table of contents
	Tables
	Figures


	II.  Oil-source rock correlation
	Table of contents

	III.  Laboratory results
	III.1  Core 7323/7-U-8
	Table of contents
	Tables
	Figures


	III.2  Core 7323/7-U-6
	Table of contents
	Tables
	Figures


	III.3  Core 7323/7-U-3
	Table of contents
	Tables
	Figures


	III.4  Core 7323/7-U-4
	Table of contents
	Tables
	Figures


	III.5  Core 7323/7-U-1
	Table of contents
	Tables
	Figures

	III.6  Core 7323/7-U-7
	Table of contents
	Tables
	Figures


	III.7  Core 7323/7-U-9
	Table of contents
	Tables
	Figures


	III.8  Core 7323/7-U-5
	Table of contents
	Tables
	Figures


	III.9  Core 7323/7-U-2
	Table of contents
	Tables
	Figures


	III.10  Analytical methods
	Gas analysis
	Total organic carbon
	Rock-eval pyrolysis
	Preparation of kerogen concentrates
	Fluorescence spectroscopy of sediment extracts
	Extractable organic matter
	Evaporation of the light components in fluid samples
	Medium-pressure liquid chromatography (MPLC)
	Pyrolysis  gas chromatography (Py-GC Programmed)
	Thermal extraction (SI)
	Pyrolysis-gas chromatogra+phy (S2)
	GC conditions
	Vitrinite reflectance
	UV-fluorescence of liptinite 
	Gas chromatographic analysis
	Gas chromatography - mass spectometry (GC-MS)
	13C isotope analysis
	References


	Appendix
	Molecular ratios from terpane and sterane mass chromatograms applied as maturity and  source chracteristic parameters
	References - GC-MS

	Spine label




