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EXPERIMENTAL

One ml» of the headspace gas from each of the cans was analysed gas
chromatographically for l i g h t hydrocarbons» The r e s u l t s are.shown in

Table l a . The canned samples were washed with ternperated water on a
0,125 mm sieve to remove d r i l l i n g mud and the rea f te r dried a t 35°C,

Total Organic Carbon (TQC)

The various selected samples were crushed on a centr ifugal mill and sieved.
The portions with a p a r t i c l e s ize between 0,i.S5: mm and 0,063 ;nm were used
in the fu r the r work. All quotes of the samples were t rea ted with liot 6N HC1
to remove carbonate and washed twice with d i s t i l l e d water to remove t races
of HC1 j then placed in a vacuum oven a t 5{f"C, evacuated to 20 mm Hg for
12 hrs.. The samples were then analysed on a leco. £ € 12 carbon determine, tor s

to determine the total organic carbon (TQC)«

.Extractable Organic Hatter (EQH)

From the TOC r e s u l t s samples were selected for ex t r ac t i on . Of the selected
samples, approximately 100 gm of each was extracted on soxhlet apparatus
for 48 hrs using dichloronethane (DCM) as solvent» The DCM used as solvent
was d i s t i l l e d in an dll g lass apparatus to remove contaminants, The paper
thimbles used in the soxhlet apparatus were previously washed with 0CM on a
large soxhlet apparatus for 48 h rs . to remove any soluble components.

Activated copper foil vas used in the f lasks to remove any free sulphur

from the samples, • '

After ex t r ac t i on , the solvent was removed on a Buchi Rotavapor and
transferred to a 50 ml f l a sk . The r e s t of the solvent was then removed and
the amount of ex t rac tab le organic matter (EOM) determined.

The ext rac tab le organic matter (EOM) was separated on chromatographic

columns, packed with s i l i c a » Riedel & Hahn, 0,063 mm* using the s lur ry

method with hexane as so lvent . On top of the s i l i c a * small amounts of
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.alumina, approximately 2 cm, was added. The Eøf, after I t was "taken up" on

alumina, was transferred to the top of the columns, which were then elated

with predist i l led hexanes benzene and metfianol. using a rat io of 200 ml of

each solvent pr> cm of E:0H.

The various eluants were removed on a Buchi Rotavapor &nå the samples

transferred to vials and dried at 40°C in a stream of dry nitrogen» and the

amount of the various fractions, saturated, aromatic and NSO fraction

(Nitrogen, Sulphur, Oxygen), determined. The saturated fractions were

analysed gas chromatographi cal!y on a 25 m GV 101 glass capil lary column

with He as carrier gas (0,7 ml/min.) using the spl i t less injection tech-

nique. The glass capil lary column was mounted in a Carlo Erba F V 2150 gas

chromatograph.

V i t r i ni te Ref1ectance

Samples, taken at various intervals, were sent for y.H.rinite reflectance

measurements at Geoconsultants> Neweastle-upon-Tyne, The samples were

mounted in Bakelite resin blocks; care being taken during the setting of

the plastic to avoid temperatures in excess of I00°C* The samples where

then grouncfs i n i t i a l l y on a diamond lap followed by two grades of corundum

paper. All grinding and subsequent polishing stages in the; preparation were

carried out using fsopropyl alcohol as lubricant,, since water leads tø the

swelling and disintegration of the clay fraction of the samples.

Polishing of the samples was perfonned on Seivyt cloths using three grades

of alumina., .5/20:» 3/5.Q and Gamnia, followed by careful cleaning of the

surface. -' ^

Reflectance determinations were carried out on a Leitz ?-UP.V, microphoto-

meter under oi l immersion» R.I. 1.516 at. a wavelength of 546 nm. The f i e ld

measured was varied to suit the size of the organic par t ic le , but was

usually of the order of 2 micron diameter,

The surface of the polished block was searched by the operator for suitable

areas of v i t r i n i t i c material in the sediment. The reflectance:: of the organic

particle was determined relative to optical glass standards of known

reflectance- Where possible, a mn i mum of twenty individual particles of

v i t r i n i t e was measured;, although in •many cases this number could not be

achievedv
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Processing of Samples for Evaluation of Visual Keroggj

The rock samples were crushed and afterwards treated with hydrochloric and
hydrofluoric acids to remove the minerals. A series, of microscopic slides
was mounted in glycerine jelly:

.Ll?.ll.l§. represents the total acid insoluble residue,
O^slide represents the residue screened through 15 sieves.
U-1,2-,3 si ides contain palynodebris remaining after flotation (Zn Br0) to
remove disturbing heavy minerals,
X~1,2,3 slides contain oxidized residues, when oxidizing is required due to

high coalification or much sapropel ;

T & Q slides are necessary to evaluate kerogen composition/pal ynqfacies
which is closely related to sample lith.olo.gy.

Screened slides are normally required to consentrate the larger fragments,
and to study palynomorphs (pollen, spores and dInoflagel lates) for paleo«
dating; and colour evaluation.

So far visual, evaluations of kerogen have been undertaken from residues
mounted in .glycerine jelly, and studied by Leitz Dialux in -normal Tight
(halogene) using xlO and x40 objectives.

Roc k ~ E y a 1 Pyr o].ys e s

100 tt?g crushed sample was put into a boat whose, bottom and cover are made
of sintered steal and analysed on a Rock-Eval pyrolyser»
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RESULTS AMD DISCUSSION

Light Hydr o c a rbons

As reported by telephone almost all the cans from this well were completely

dry., and in some cases the content in the cans was a schrivelled up, dry

lump. This will of course have affected the light hydrocarbon measurements.

Towards the lower part of the well* a large proportion of these cans had

open lids, and være found to contain only rp.ud and mud additives (nutshells),

.As agreed, 1 ight hydrocarbons from crushed cuttings were not analysed,

and based on headspace analyses» the analysed sequence of the well will

be divided into six zones.

A;
3:

C:

D;
£:

F:

1400
1680

1820

1910

1984

2430

- 1680
- 1820:

- 1910

- 1984

- 2430

- 2600

m

in

m

m

A large variation in abundance of the light hydrocarbons together with

the wetness of the gas and the isobutan/noraal butan (iCft/nC.) ratio is

found. The wetness of the gas of the analysed samples in this well oil

generally be lower than in the other wells analysed from this structure

(34/10-1 and 34/10-3} since only headspace analyses are performed on

this well, methane being mainly found in the headspace and to a smaller

extent in the gas from crushed cuttings.

A: 1400 - 1680 m: This zone has a good abundance of C-.-s, hydrocarbons

while the C~' hydrocarbons show a poor abundance at the top of the zone,

increasing sharply with increasing depth. The gas is very dry and the

iC*/nC« ratio relatively high,

B; 1680 •- 1820 ni: The abundance of C, - CA hydrocarbons increasesj

sharply in this zone compared to the zone above, while the it^/riC. ratio

drops sharply. The CV abundance, especially at the top of the zone, is

very high, indicating migrated hydrocarbons in siltstone in the top of

this zone.



C: 1820 - 1910 mi No samples available from this zone.

D: 191Q - 1984 m: This zone, which consists of sandstone has a good
abundance of both C-,~Ĉ  and C^' hydrocarbons, 'which indicates migrated
hydrocarbons in this zone,

E: 1984 ~ 2430 m This 20ne consists of sandstone and sha1e: lenses*
The abundance of C-, - C» hydrocarbons is relatively constant throughout
the zone, showing a fair abundance, The abundance of C ^ hydrocarbons
varies considerably «nth a poor abundance at the top and the lower part
of the zone., while the section from 2280 - 2340 m has a good abundance.
This could Indicate migrated' heavier hydrocarbons in the sandstone in
this Interval, or contamination from mud additives, The abundance drops
sharply towards the lower end* and the sandstone in this interval (2350 -
2400 sn) does not show any indications of migrated hydrocarbons.

F: 2430 - 2600 m: Almost all the samples in this interval had open
lids, and the cans contained only mud additives. Due to this, no evaluation
will be qiven of this zone.

Å: 1400 . ~ 1680 m: The claystone analysed in this zone all show to hf.e
a fair abundance of total organic carbon, mainly in the 0.6 - 0.8 %
interval,

\-

B: 1680 - 1820 m; Very bad recovery of true cuttings: from this zones
mainly coal» which could have been mud additive, and cement. The few TOC
measurements indicate a similar abundance as in the zone above.

C: 1820 - 1910 m: No available samples,

•0; 1910 ~ 1984 m: The cTaystone in this zone were analysed for total
organic carbon. The abundance of TOG has increased compared to the zones
above and will be rated as good;,

£; 1984 •* 2430 m: This zone has a large variation in lithoTogy. The

claystone in the zone is, however» found to be very uniform in the

.abundance of TQC5: and the vvhole zone Is found to have a good abundance of TOC,
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f J 2430 - 2600 rn: Apart from one sample», which contained a few good

Gladstone cuttings, •all the samples from this zone were found to contain

only mud additives. The claystones analysed have a TOO abundance similar

to the zone above.

Extractable Organic Matter: (EOMJ and C.hromatographic Separation

A; 1400 - 1680 m; Three samples from this zone were extracted. The two

uppermost samples show a rich abundance of extractable hydrocarbons. The

HC/TOC ratio iss however., that high that it is believed that these

samples ars contaminated with migrated hydrocarbons. The lowermost

sample, 1590-1629 m shows 3 good abundance of extractable hydrocarbons.

The HC/TOC ratio is far lower than in the two other samples, and the

saturated/aromatic ratio is far higher.

The gas chroHsatqgrams of the saturated hydrocarbon fractions are all

typical for biodegraded oil with almost no n-a]kanes and isoprenoids,,

only large unresolved envelopes*

B: 1680-1800 m: Only one sample, 1680 -1700 m» from this zone was

analysed. The measurements indicate clearly that the sample is contami-

nated with migrated hydrocarbons. The gas chromatogram of the saturated

hydrocarbon fraction varies only slightly from the samples in the zone

above, Large unresolved envelopes are still the major feature, but in

this sample n-alkanes and isoprenoids can be distinguished. This indicates

that the migrated oil is not as badly biodegraded as that in the zone

above,

C: 1820 - 1910' m; No available samples.

D: 1910 - 1984 m: No samples analysed from this zone,

E; 1984 - 2430 m* Four samples from this zone were extracted. The

uppermost samples, 1984 -90 m show a rich abundance of extractable

hydrocarbons. The gas ehromatogram of the saturated hydrocarbon fraction

has a distinct b i modal distribution with a niaximun) at*nCU-, and an unresolved
• it

sterane hump. This could have been caused by migrated hydrocarbons



causing the light end mode while the sterane hump is: caused by the true

material in the sediment, which, is immature.

The samples from 2250 ™ 2260 m and 2350 - 2360 m both show a good abundance
of extractable hydrocarbons. The gas chromatograms of the saturated
hydrocarbon fractions are both typical for immature, terrestric sediment
with a large input of heavy n-aikanes with a high CPI value together
with high pristane/ nC-,7 and low pristane/phytane ratio.

The sample from 2280 - 22/0 m varies considerably from both the one
above and the one below in that a rich abundance of extractabie hydro-
carbons is found.

The gas chrosatograffl: of the" saturated hydrocarbon fraction is very much
different from the two other samples in that the CPI value is extremely
low, .0.4?» while the pristane/nC,7 ratio is low and the pristane/phytane
ratio is high- The sample Is probably contaminated, either by migrated
hydrocarbons or by a mud additive. Hydrocarbons with such a low CPI
value, is very unusual in sediments.

F: 2430 - 2600 m: Ho samples analysed/

Vi trinite reflectance

Fifteen samples were analysed for vitrinite reflectance- In the following
each sample is described, and together with the reflectance data, other
information frorn the analyses are given.

1500 - 1515 ai: Light shale. No determination possible.
One minute inertinite particle plus suggestion of bitumen wisps were
recorded, UV light shows a yellow to light orange fluorescence from
spore specks and a low exinite content.

1560 - 1575 m; Shale and carbonate, RQ =• 0,42 (2), Rrt .=• 0.79 (1),
This sample has rather strange lithologiess possibly evaporite,



The sarnpie is almost barren, only three particles located» all in one

untypical cutting. UV light shows a light orange fluorescence from

hydrocarbons and spores together with a trace of exinite.

1620 - 1650 in; Shale and carbonate, R - 0.48 (4), Rrt = 0,80 (2).

The sample is virtus]]y barren, a few specks of vitrinvte and inertinite.

Most of the vitrinite is probably reworked. UV light does not show any

definite organic fluorescence and no exinite,

1710 - 4740 ft;: Carbonate, shale and lignite, Ro « 0,38(21).

The sample is barren apart from lignite cuttings. Good, clean lignite»

showing cell structure, almost wholly'vitrinite. All readings on lignite.

UV light shows a yellow fluorescence from hydrocarbon traces and resin

globules in lignite.

1770 - 1800• im Lignite, RQ = 0,30(24),

Rather variable lithologies of low reflectance lignite» No other sediment.

UV light shows a yellow and green/yellow fluorescence: from resin and

spore specks,

1910 - 1940 m: Sandgrains plus subordinate carbonate and shale, R ~ 0.33(4).

The sample has only a trace of organic material, A few bitumen wisps in

carbonate together with inertinite particles. Two lignite fragments

which is measured, UV light shows a light orange fluorescence f rain

hydrocarbon traces.

1970 - 1:984 m: Shale, ft = 0,44(22), . ^

The sample has a moderate organic content. Particles of reworked material

and inertinite are dominarit. Only a low proportion of wispy particles of

vitrinite together with some bitumen wisps, UV light shows a light

orange fluorescence from spores and a low exinite content,

2070 - 2080 m: Shale, R - 0.22(3} (Lignite) Rn - 0.36(18).

The sample has a low to moderate organic content. Mostly particles of

reworked material and inertinite and a few particles of vitrinite. The

lowest, readings are on lignite fragments which are believed to be a mud

additive. UV light shows a yellow to light orange fluoescence from

spores and spore fragments, and a moderate to rich exinite content,



2140 - 2150• m: Shale and carbonate, RQ =-0.32(21).

The sample has a low organic content with particles of reworked material

and inertinite. Readings on wispy particles and particles of yitrinite.

Occasional bitumen wisps in the sample. UV light shows a yellow/orange

fluorescence from spares and a moderate exinite content»

2190 - 2200 m: Shale, R = 0,36(21}.

The sample has a low to moderate organic content, mostly particles of

reworked material and inertinite. A low content of particles and wispy

particles of vitrinite, UV light shows a light orange and yellow/orange

fluorescence from spores and a moderate exinite content.

2230 - 2240 m: Shale, R = 0,34(20).
o

The sample has a moderate organic content with particles of reworked

material and inertinite being dominant. A few good particles and wispy

particles of vitrirnta and occasional bitumen wisps, UV light shows a

yellow to orange fluorescence from spores and a moderate exinite content,

2290 ~ 2300 m: Shale, RQ = 0,38(21),

The sample has a low to moderate organic content while particles of

inertinite and reworked material dominate. Some reasonable vitrinite

particles and bitumen wisps. UV light, shows a yellow to orange and light

orange fluorescence from spores and a low to moderate exinite content,

2350 - 2360 m: Shale, R. = 0.38(21).

The sample has a low to moderate organic content with particles of

intertinite and reworked material dominant. Good content of particles

and wispy particles of vitrinite. Bitumen wisps plentiful. UV light

shows a yellow to orange and light orange fluorescence from spores and a

moderate exinite content,

2410 - 2420 rn; Shale, RQ = 0.39(21),

The sample has a moderate organic content with good particles and wisps

of vitrinite, plus a few coaly fragments. Subordinate inertinite and

bitumen wisps, UV light shows a light orange fluorescence from spores

and a low to moderate exinite content.



2480 - 2490 m: Shale, Kn ~ 0 ( }

Haematite specks and evapoHte lithology recorded. The sample has a low

organic content with particles of inertinite and reworked material and

about equal proportion of good vitrim'te wisps and wispy particles. UV

light shows a light orange fluorescence from spores and a low exinite
content.

Visual Kerogen

Eleven samples were processed from this well. The rock samples contained

remains of rnud additives. Supposed organic mud additives were among the

dominating elements also in the kerogen residues from intervals poor in

indigenous organic matter,

1505-15 to 1550-75 m;

The residues are dominated by finely dispersed amorphous material..

Besides there is a minor part of cysts in the upper sample, of cysts>

pollen and cuticles in the lower sample.

Colour index; -2/2, An .Tiranature formation with possibilities for oil and

gas generation,

1620-50 m:

The residue is finely dispersed, amorphous, but the material is partly

found as aggregates. Mineral aggregates occur,.A minor part of the

residue consists of cysts, pollen and cutteular fragments.

Colour index: 2. Probably too high and controlled by a lithology containing

some carbonate. An immature formation with possibilities for formation

of oil and gas,

1710-4.0 OK

The residue was derived from a light grey marl/silt-stone,

1770-1800 m:

The residue is dominated by coaly/woody fragments. There is 25-30 % of

sapropel, and a minor element of palynomorphs, mainly pollen.

Colour index: -2/2, An immature formation with possibilities for cas
and oil generation.
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1910-40. to 2230-40 m:
All residues contain a considerable amount of suggested organic mud
additives. The rest is 40 to 75 % dorninantly woody/coaly material, but
also some of sapropel, mainly in the two lowest samples. The residues
are srrsail and include undissolved minerals.
Colour index: -2/2 or 2. An immature formation poor in organic material,
with possibilities mainly for gas generations slightly more oil prone In
the lower part of the interval.

2410-30 m:

Sapropel is dominant. Beside is recorded finely dispersed herbaceous
material, woody/coaly fragments, some cuticular material and pollen. The
residue is very small and includes undissolved minerals,
Colour index: 2+ or 2/2+. An immature formation, or immature to moderate
mature, but v'ery poor in organic material. Possibilities for generation
of gas and oil»

2480-90 m;
Sapropel is dominant» There is a minor fraction of herbaceous material
including some pol Ten, The residue is very smalt.
Colour index: ~3 S may be based on: reworked material and represent a too
high estimate as a maturation parametre.

Rock-Eva_l Pyfo 1ys i s

Twentyfour samples were pyrolysed by the Rock-Eva! method. All the
analysed samples have a high oxygen'index'and a low hydrogen index,
which indicates kerogen tvpe III. The I „, value is low for all the

max
samples, which indicate immature samples,



CONCLUSION-

On the background of the various analyses, the following conclusion

might be drawn.

The analysed section of the we'll can be divided into six zones:

A; 1400 - 1680 m, 8: 1680 - 1820 m, C: 1820 - 1910 ;n3 D; 1910 - 1984 m,

E: 1984 - 2430 m and F; 2430 - 2600 m.

In our evaluation of the well, the richness rating is based on the

abundance of light hydrocarbons, total organic carbon and extractable

hydrocarbons. The maturity rating is based on the vitrinite reflectance,

the colour of the ksrogen and the T .w in the Rock-Eva! pyrolysiss while

the type of source rock is based on the type of kerogen with results

both from the visual ksrogen study and the Rock-Eva! pyroiysis.

On the basis of the various analyses the following rating will be given.

The whole of the analysed section of the well is immature»

Zone A: 14QG « 1680 m:

There is a large discrepancy between the visual kerogen estimation and

the Rock-Eva! pyrolyses for this zone. This can be due to a large

proportion of reworked material, which will increase the oxygen index

and reduce the hydrogen index at the same time as the volume will be

small in the visual kerogen examination. With the background in the

various analysis, this zone is rated to have a fair potential as a

source rock for gas and oil. The claystone is contaminated, by migrated,

strongly biodegraded oil.

Zone 8; 1680 - 1810 m:

This zone consists of siltstone and claystone and has a poor potential

as a source rock for gas. Migrated biodegraded hydrocarbons in the

•siltstone.

Zone O; 1820 - 1910 w,:

No samples available.



Zone D: 191,0 -1984 m:

Sandstone with migrated hydrocarbons.

Zone E: 1984 - 2430 m

Alternating sand, claystone lithologies. Migrated hydrocarbons in sand
lenses. The £laystone lenses In this zone have a fair to goad potential
as a source rock for gets.

Zone F: .24 - 2600:

Only mud additives ('nutshells) recovered.



TABLE 1

Concentrat ion (ni g a s /p r , kg rock) of C, - C ydrocarbons (Headspace)

Samp] Depth (ra) C,
'Z. C3

K922

K923

K924

K925

1(926

K927

K928

K929

K.93Q

K931

K932

K933

K1084

K1D.85

Kl 086

Kioa?

K.1088

K1O89

K109G

K.I 091

K1092

K1Q93

1410 -

1440 -

1470 -

1500 -

1515 -

1530 -

1545 -

1560 -

1 5 7 5 •-

1590 -

1620 -

1650 -

1680 ~

1710 -

1740 -

1770 -

1800 -

1910 -

1940 -

1970 -

1984 -

1990 -

40

70

1500

'': C
'. 'j

30

45

60
7£j ~J

90

1620

50

80

1710

40
7 r\
i V

1 800

20

40

70

84

90

2000

1 3224

1 5906

14524

50060

32915

31260

34 323

48598

30688

8190

5676

9160

94581

43428

114140

84948

38816

12872

462803

5969

1419

1434

166

1102

1966

3402

5081

6505

1664

2859

2165

904

397

2043

30506

15150

5977

580R

4010

10848

35542

5278

322

563

10

33

176

1196

2343

1035

538

1089

773

700

• - 216

982

6853

5128

2555

3320

3174

4468

10874

6062

210

2524

16

70

40

625

1840

750

451

790

740

260

21Q

755

1486

609

1400

1723

1286

1896

n l ,

47 218

76

59

443

1493

380

296

604

608

207

1 71

591

2092

2671

1100

1200

1983

1687

3160

2102

n
140

9 i

789

4733

843

1312

2614

2991

572

106

2312

150419

5980

3140

4624

50:03

3353

2880

33164

396

472

I C

13397

1 7060

16757

55726

43673

39931

37273

53941

34974

9630

6580.

13532

136862

68163

124381

96676

49710

14699

514275

21293

2099

2599

173

1154

2233

5666

10758

8670

2949

5342

4286

1440

1003

4372

42281

24735

10241

11729

10893

18279

51471

1 5324

680

1166

% wetrses s

1.29

6.7.6

13.32

10.17

24> 63

21.71

7.91

9.90

12.26

14,96

15.02

32,31

30/89

36,29

8.23

12,13

21.91

12.44

10.. 0]

71.97

•32.38

4 4 . 8 5

• '"4

Q.35

0.61

0.67

,23

.97

,53

.31

1.22

,26

.28

.'28

1.35

0.56

0.55

1.1 7

0,87

0,76

0,60

0.90

1.06

0.95



.onceni -fys. gas/pr. kg rock} of C1 - C? hydrocarbons (Headspace)

Sample

K1094

K1D95

K 10.96

K109?

K1098

K1099

K1100

K1101

Kl 102

K1103

Kl 104

K1105

K1106

KT107

Kl 108

sen 09

K mo
Kill]

K i n 2

Kl 113

Ki l l 4

K1115

Oept

2000 -

2010 -

2020 -

2030 -

2040 -

2050 -

2060 -

2070 -

2080 ~

2090 -•

2100 -

2710 -

2120 -

2130 ~

2140 -

2150 -

216L'} -

2170 -

2180 ~

2190 -

2200 ~

2210 -

t! OP)

10

20

30

40

SO

60

70

80

90

2100

10

20

30

40

50

60

70

80

90

2200

1 V

or-.

1 365

39636

2370

1 768

1339

3533

4629

1369

1245

810

1283

2416

2089

7165

1319

8205

6427

30989

2608

658

2537

2742

r
"2

.564

1826

486

332

256

766

699

155

227

133

320

823

441

1474

231 7

1312

792

5412

863

119

765

542

"3

336

1265

289

15:8

166

575

535

93

136

86

• 359

717

•Si '•

1326

2257

1160

681

2977

463

101

451

610

145

384

72

34

46

151

174

22,

33

24

128

253

115
414

704

345

206

440

104

27

116

210

r-.C

" - 4

181

391

41

13

46

74

239

26

35

25

145

• 2?8

125

410

126

328

211

602

99

26

108

209

iC

542

665

432

146

365

1460

1487

338:

726

133.

857

1701

749

1580

12648

. 1889

4830

3304

1915

1643

2526

3135

2591

13502

3257

2304

1852

5099

6276

1665

1676

1079

2235-

4487

3161

10787

19106

11351

8318

40421

4139

934

3978

4314

-> , 4 % wetness

1225

3866

887

536

513

1566

1647

296

431

269

952

2071

1072

3623

6006

3145

1891

9432

1530

275

1441

1572

47

28

27

23

21

30

26

17

25

24

42

46

33

33

31

27

22

23

36,

29

36

.33

.63

.24

.28

.70

.71

,24

.79

.69

.94

.59

J 6

.91

.58

.43

.72

.74

. 34'

.97

.48

?"'•

0

0

1

2

1

2

0

0

0

0

0
r\

0
•f

0

1

0

0

1,

.80

.98

.74

.55

.00.

,04

.73

.86

.93

.95

.89

,91

.92

,01

.97

,05

.98

.73

.04

,06

35.44

1,07

1,00



Concentration {\ii gas/pr. kg rock) of C-j - C? hydrocarbons (Headspace)

Sample

Kl 116

Kl 1T7

Kina
K1119

K i l 20

K i l 21

Kl 122

K1123

Kl 124

Kl 125

Kl 126

Kl 127

Kl 128

Kl 129

Kl 130

Kl 1 31

Kl 132

Kl 133

Kl 134

Kl 135

Kl 136

Kl 13?

l, Kl 138

Dep

2220 -

2230 -

2240 -

2250 -

2260 -

2270 -

2280 -

2290 -

2300 -

2310 -

2320 -

2330 -

2340 -

2350 -

2360 -•

2370 -

2380 -

2390 ~

2400 -

2410 -

2420 -

2430 -

2440 -

th (m)

• 30

40

50

• 6 0

70

80

90

2300

10

20

30

40

50

60

"70

80

90

2400

10

20

30

40

50

C,

3893

5105

9932

1412

689

1,708

3791

1024

2458

1376

T334

1332

471

191

1621

796

322

381

2432

469

988

348

899

h

770

835

1603

252

201

296

604

215

300

184

232

191

354

96

349

339

135

85

1011

288

246

128

43

_ _ .

711

851

1719

301

154

435

608

241

331

178

-231

212

384

76

283

288

97

69

462-

260

176

73

54

ic4

216

300

642 •'

107

44

166

204 .

74

119

57

82

71

105

22

79

74

21

18

84

63

39

17

17

163

291

695

111

53

206

279

82

184

86

128

• 104

149

29

11.2

121

18

31

102

106

5 \

21

23

1370

857

1829

319

1650

13125

8999

680

5063

8509

4727

8667

1182

582

2089

598

362

623

240

1095

247

76

357?

y {"• ... C

5753

7382

14592

2184

1142

2812

5486

1637

3393

1882

2007:

1913

1464

416

2437

1617

595

584

4092

1187

1501

589

227

1860

2277

4660

772

453

1104

1695

613

935

506

673

578

993

225

824

821

272

203

1660

718

513

241

I we

32.

30,

31.

35,

39.

39.

30,

37,

27.

26,

33.

30.

67.

54.

33.

50.

45.

•34,

40.

60,

34.

40.

60.

tness

,33

.85

m
.37

.67

25

.90

.44

55

88

54

24

84

09

83

78

81

74

56;

46

18

89

45

/

1

1

0

i)

0

0

0

0

0

0

0.

0.

0.

0,

1.

v.

0.

0,

0.

G.

n

,32

,03

.92

.96

.84

.81

,73

.90

,65

.66

M t

.68 T
7 '••

,76

,71

.61

16

59

83

59

77

83

7å



Concentration (m gas/pr

Sample Depth (RI) C,

K1139

KU40

K1141

K1142

K1143

K1144

K1145

Kl i 46

K1147

KI148

K1149

K1150

K1151

K1152

K1153

2450 -

2460 -

2470 -

2480 ~

2490 -

2500 -

2510 -

2520 -

2530 ~

2540 -

2550 ~

2560 -

2570 -

2580 •-

2590 -

60

70

SO

90

2500

10

20

30

40

50

60

70

80

90

2600

171

294

Open

352

Open

Open

Open

Open

Open

640

Open

Open

Open

Open

Open

l i d

l i d

l i d

in
l i d

l i d

l i d

1 i d

l i d

l i d

l i d

25

9

9

7

rock) of C-j - C 7 Hydrocarbons (HeadspaCé)

10

3

1165

1408

120

320

378

(560

81 .32.22

2.6 8.09

26

20

6.89

0.

fl.

70

82

0,96

0,92
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TABI.E n

Li tho log i cal d e s c r i p t i o n arse iOC

I KU

Sample no Depth (ni) TQ.C Li tho logy

K922 1410-40 100* Claystone, grey •• greengrey
sni.arsi. Limestone, grey, light grey> white

KS23 1440-70 0.-69 901 Claystone, as above, some green

10% Cement
... sm.am. Marl, l i g h t grey*, Sand

K924 1470-1500 0.62 90S Claystone, as above

10% Cement

sm.am; Limestone, grey5 white

.KS2B 1500-15 0.S3 100% Claystone, l i g h t greengrey, green s

white-mott less l i g h t grey} browngrey.

sm.ara. Limestone, wh i t e , grey; P y r i t e ;
Sandstone, white* Clay/Silt-S l i g h t brown

K926 1515-30

K927

K928:

1§30-45

154.5.-60

0 .75 100" C l a y s t o n e , l i g h t g r e y / g r e y t o l i g h t

g r e e n , some g r e e n s some 'white m o t t l e s ,

sm.am. C l a y / S i l t , l i g h t brown; P y r i t e ;

LiffiGstone, whi te» greyv, Mar l , l i g h t grey

0/70 •' 1001 C l a y s t o n e , grey to l i g h t g r e e n , green

SIB.am. L imes tone , w h i t e ; Mar l , g r e y ;

Sl ts t , dark grey/black, calcareous, very

micaceous, pyri t ic, large amounts black
grains,

0.7.2 lOOf Claystones grey to greenish grey3

light grey, with small Pyrite grains, some
green

snvsrrL S.iTtstooe.» dark grey, calcareous»
•irncaceous, large amounts black grains;
Pyrite^ Liraestone, white



r KU
•sample no Depth (m) TOG Lithoiogy

K929' 15.60-75 0.77 100K Claystone, grey, greenish and browngrsy,

so-ne {yreen, some p y r i t t c , white mottles

s.rn.am. Limestone, white

K93O 1575.-90 0 . 6 8 }Q0% C l a y s t o n e , r j rey , g r e e n g r e y t o l i g h t

green, white raotties

sm.am. Mari, g r e i ; Pyr i te j Liraestone» white

K93I 1590-1620 0.62 100% Ciaystone, Tight grey and grey to

'"' browngrey and l igh t green

snu. ara. Urnes tone, brownish l i gh t grey

K932 1620-50 0.52 , 100S Claystone, l i g h t grey to grey, green

some white mottles» some hard waxy greenish

t o brownish grey calcareous fragments, some

dark grey

srn.atn. Py r i t e ; Quartz

K933 1650-80 0.55 100% Clays tone, l i g h t green to l i gh t grey/

grey, green, some white mottled

sm.am. S i l t s t o n e , l i gh t brown; fiarl/Lime-

s tone , grey, browm'sh, hard, v/axy.

K1084 1680-171-0 0.72 100% Clays tone, grey to l i gh t grey and l i gh t

green

sm.ara. Limestone, l i g h t grey, white;

? Dolomite, hard» brownish; Pyri te (par t ly)

rods ) ; Sandstone, browngrey.

XI085 1710-40 0,54 30% Calcareous Si Ustone grsding to s i l t y

Marl and possible some L lines tone, white to

1ight grey, brown

5% Claystone, as above

src.amv Si I t s tone, clayey, brown; Claystone •»

as above

'651 Coal (Vmud addi t ive)



1 KU

Sample no Depth (m) TOC Litholo.gy

K1 086 I 74G-7.C 951 Coal (? mud additive)

51 Har]> white to light grey

K1037 1770-1800 100% Coal (? mud a d d i t i v e )

stream. Marl, whi te to l i g h t g rey s grey and

calcareous s i ] t y Clays tone ; ? Oolomite,

ha rd , browngrey

K1088 1800-20

. . 1 - S

95% Coal (? mud a d d i t i v e )

5% Marl !: po s s ib ly p a r t l y grading to Lime-

storsG, (brownish) l i g h t <jre.y•> grey

sm.ani» Sandstonej very f i n e , grey to l i g h t

brown

K1089 1910-40 100X Sand3 yQ^y coarse - coarse* subarigular

l igh t grey, micaceous

sm<am> Claystone.; S i l t s tone , Marl

K1090 1940-70

1.30

40% Sand, as above, but also some subrourme*

40% Claystone, s i l t y , grey, l igh t grey,

browngrey, par t ly calcareous, some micaceou;

srn.att. Pyrite (partly rods)

20% Coal (? additive)

K1091 1970-84 1.56 1001 Clayslone:, s i l t y , g r e y , soirie micaceous

browngrey,

sm.am. Goal; Pyr i te ; Sand

K1092 1984*90 • 1 . 7 - 80% Ciays tone , dark gray , some niicaceou&j

SOIJS brown and light, brcwn

20% Coal (? a d d i t i v e )

K1Q93 1990-2000 9Q.% Cement

101 Coal (? addi c.iv.e)

sir;.am, E l a y s t o n e / S i l t s t o n e , g rey , wi th

Coa'l-fragments;-"Sand', P y r i t e



IKU

Sample no: Depth (m) TOC l i t ho toay

K1094

K1Q95

2000-2010

2010-2020 1.49

80% Cement and .Hud additives

20 "i Sily Clays tone nraciing to clayey

Si Itstone, grey^ with Coal-fragments,

some browngrey. partly micaceous,

sm.am. Pyrite (partly as rods)

60?' Sil ty Clays tone grading to clayey

Silts tone, as above
40" Cement and mud additives.

.K1G8& 20.20-3.0 100% Sand* medium to coarse, angular, l ighi

grey to c lear , soj?;e Mica.

sra.ara, S i l ty Claystone; mud addi t ives ;

Pyr i te .

K10Q7 2030-2040 lOOi Sand, as above

sra.am. Mud additives; limes tone,: brownish

whi te<

Kl 09S 2040;-2050 85% Sand, as above

15% Cement, mud add i t ives ,

s ;Ti. axn. Sil ty Clays tone, g rey

Kl 099 2060-60 75% Sands as aboves with Mica {? additive)

25% Cement and .mud additives (Coal)

sre.arn. Claystone, silty, grey

XI TOO 2060-70 lOOf .Cement, additives (Mica and Coal)

snu am. Sand, 1 ight grey/clear* brown

fine Sandstone' grey Silt/Clays tone

2070-80 1,48 90» Cament and mud additives

10% Claystone, s i l ty , partly grading to

clayey Siltstone (micaceous), qrey, obs with

green Claystone clasts

'Sir!,am. Sandstone, light grey to brownish,

•very fine-fine.



• 2 2 -

IKU.

Sample no Depth (m) IOC U.thology-

KIT02 2080-90 9.0% Cement, and Vu6 add i t ives

10% Sandstone, l ight 'grey--1 i ght brown,

Y e r v f i n e , and some medium/coarse Sand,

calcareous csm$nt,

srn.am, S i l t y Claystone, grey

KTTQ3 2090-2100 B0% Cement and mud a d d i t i v e s (Coal)

47% Sands tone , as above , some Sand

3%- S t l t / C l a y s t o n e , grey, micaceous

K1104 2100-2110 931 Cement and mud add i t i ves

1,57 7% Clays ton e.} s i l t y , p a r t l y grading to

clayey S i l t s t o n e , some •micaceous, with

small Coal p a r t i c l e s ,

sm.aiTL Sandstone and Sand

K1105 2110-2120 100% Cement., mud add i t ives

sm.am, Clsystone3 as above

K11QS 2120-30 100% Cement and Rud a d d i t i v e s .

STp.am, Sandstone» very f ine &.nå some iiiediun

coarse Sand; C1ay/Si I t s tone , grey.

K11Q7 2130-40 100% Ceraent and niud a d d i t i v e s (Coal)

1,59 sn.ara. C1fiystones s i l t y , p a r t l y grading

to clayey S i l t s t o n e , a rey , micacsous.

obs. Sandstone and Sand.

KIT08 2140-50 10.0% Coal ( a d d i t i v e ) , Cement.

snu arc, Sii t /C i ays tone , as above

K1109: 2150-60 10Q% Coal ( add i t ive ) and cenient,

sm.am. S i l t y Clays tone to clayey SiTtston.e,

as above.
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IKU

Sample no Depth (m)

Kill! 2160-70

TOO

1.67

Lithology

85% Coal, {.? a d d i t i v e ) , cement

15% Claystone, s i l t y , pa r t l y grading

clayey SiLtst.Qn.e-> greys some micaceous

sro.aro. Sandstone, l i g h t grey, very f i n e .

K.111T 2170-80 50% Coal {? addi t ive) and cement

1,70 451 Claystone> s i H y , l i g h t qrey to grey,

some micaceous,

5% Sana/Sands tone

Kl112 2180-90 100% Sand3 f ine to medium, some coarse,

angular, clear to l i gh t grey

sm.ara. Clays tone, as abovesPyrite; Mud

addit ives; Pyrite (part ly rods}

K i l l 3 2190-2200 10055 Sand, as above

søi.am,. Mud additives {Coal}; Claystonej

Pyri te

Kl 114 2200-2210 1.70 1002 Clay-stone, s i l t y , part ly grading to

clayey Si l ts tone, sometimes sandys grey,

some •.jicaceouSj with Coal fragments

sm.am. Sand and Sandstone; Hud additives

(Coal)

2210.-2.0

2.00

701 Hud additives and Cement

20 % S a n d 5 rr; e d i urn, c o a rs e

101 Claystone, as above

KT116 2220-3D 70^ Mud addi t ives and Cement

] ,72 ?M Clays tone, as above

101 Sand, as above

K i l l ? 2230-40 1.6.9 505 Clays tone s as above

50% ¥ki(L additives and Cement

'sm.am. Sandstone» very f i ne , l i gh t grey;

Pyrite
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IX"

Sample no Depth (ra) TOG

K i l l 8 2240-50 1,50

Lithology

70$ Claystone, as above

30£ Hud addit ives and Cement

sm.am. Sand

obs. Pyr i te

Kl]19 2250-60 1,70 60$ Clays t one , as above, P y r i t e obs,

40% Cement and må a d d i t i v e s (Coa l ) ,

STIL-am. Sand, P y r i t e

XI7 20. 22.60-70 1,68 •' 58% Claystone, as above

501 Cerent and mué additives (Coal)

srn.ara. Sand* Pyrite

80% Cernent and Hud a d d i t i v e s

2Q% C lays tone , : as above

V. 122 2280-90 52 70% CIaystones silty, grey, micaceous,

•with small Coal strings/fragments., some

brownish

30% Cement and Mud a d d i t i v e s .

sra.afii. Sand; P y r i t e

o b i . Ca'fG-.oo1.ite

2290-300 60% Cement and Mud a d d i t i v e s (Coa l s M i ca ) .

1,39 3 0 % C1 ay s tone , a s a b ov e

10" Sandstone, very f i n e , and f i n e t o med i i

Sandj l i g h t grey

srn.arn. P y r i t e

obs, OstraGodes

KT1.Z4 2300-10

1,64

6Q% Cement/additives

35% Claystone, as above

5^ Sandstone, very fine to fine^ light gre

obs, Ostracodes

Kl 125 3 iU-£0 '60S Cement / a d d i t i v e s

1,87 30% C lays tone , as above

10% Sandstone, as above

snu am. P y r i t e

obs. Ostracodes
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TKO

•Sample ?>o Depth (ID) IOC Lithoiogy

Kl 1 26 2320-30 50* Additives

25% Sand/Sandstone, vsry fine to medium

25S Claystone, as above

sm.am. Pyrite

obs. Ostracodes

Kl 12.7 2330-40 1001 Sand/Sandstone5 very fine to coarse,

angular.,. 1 i r; h t g r ey

.src.arti. Clays tone; Hud additives ' , Py r i t e

K1I28 2340-50 100% Sand and some Sandstone, fine to very

coarse, whi te / l ight grey, angular

sruaro. Claystone; Ihå addi t ives; Pyrits

K1I29 2350-60 80?; Sand, medium to coarse, very coarse,

angular, whi te / l ight qrey

1..B7 20'̂  Clays tone 3 s i l t y , part ly grading to

clayey Si I t s tone , grey, some nucaceous,

with thin Coal s t r ings

snu ara. Mud additives

Kli 30 2360-70 100% Sand, f i n e , angu la r , ligh'c qre,/w" . t e

sm.am. Clays tone , as above

K1131 2370-80 100% Sand} medium to very c o a r s e , angu la r ,

l i g h t grey/vihite

snu arc. Clays tone; Mud add i t i ve s

K1132 2380-90 93"< Mud additives (nut shel ls}

5% Sand, fine - medium

1.73 2^ Claystone, as above

K1I3

Kl 134

2390-400

2400-10

100^ Mud additives (Nut shells and Mica)

100^ Mud a d d i t i v e s (Nut s h e l l s )

SITS,am. Clays tone; Sand
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Samp]e no Depth (TO) TTQC l i thoiogy

Kl 135 24-1D-2C 9Z% Mud additives (Nut shel l s )

7% Sand, fine - medium, some coarse

whi te / l ight Qro.y, angular

sm.ara* Claystone

Kl 136 24-20-30 S0% Mud additives (Nut shel l s )

501 Sancl, as above

sni. ara, Cl avs tone

KIT37 2430-40 85% Sand, fine to very coarse, angular,

white/clear

'\S% Mud additives

sm.am, Claystone

Kl 138 2440-50 80?i Sand, medium to coarse, sofne very

10%. Clays tone, crey, brown grey

IDS Hud additives

K1139 2450-60 80^ Mud additives (Nut Shells)

\Q% CI ays tone j par t ly s i l t y , qrGy5son;É

brownish grey

10% Sand, fine to coarse

i i /i r 2460-70 100% Mud a d d i t i v e s (Nut S h e l l s }

sm.aid. Cf avs tone ; Sand

K1141 2470-30

1,86

IOCS Mud additives: (Nut Shells)

Claystone

K1142 2480-90 100% m additives (Nut Shells)

Sffl,.am, Claystone, s i l t y , par t ly grading to

clayey Si l t s tone j grey

obs, Sand

km; 2490-500 100% Mud additives (Nut Shells}

obs. Claystone



.97

ISU

Sample no Dept Si (ra) TOG Lithology

Kl 144 2500-10 1001 Hud addit ives -(Nut-Shells)

obs* 'Claystone

K1145 2510-20 100% Mud addit ives (Nut: Shells)

Obs. Clays tonej Sand; Pyr i te

KIT 46 2520-30 }QQ% Mud addit ives (Nut. Shells,}

Sfn.am, Sandstone, very f i n e - f i n e ;

Claystone

KI147 2530-40 As the sample above

10143 2540-50 As the sample above

K1149 2550-60 00^ Hud addit ives {Hut Sel ls)

nu aai. Clay sto ne

Kl 1 50 2560-70- As above

obs. Clay stone, grey

K1151 2570-SO As the sample above

Kl 1 52 2530-90 As the sample above

Kl 153 2590-2600 As the saraple above



TABLE: i n

Weight (nig) of EOM and chromatographie fractions

Sample
no.

K 922

K 927
:K 931

K10B4

!K!092

K1114

Kl 1 20

K1129

Dept

1410

1530

1590

1680

Mr»)

-40

-45

-1620

-1710

1984-90

2200

2250

2350

«10

-?0

-60

]

Rock
extracted

(9)

74,6

100,1

100,0

92,5

80,9

50,4

100,5

41,2

:

EOM
i

137 ,1 .

499,7

43,5
?Cif\ 1

148,8

31,3

559,7

69,2

i
:

1

1

Sat

44,5

19,3

19,1

/ & s 6

36» 7

S,2

32,8

3,6

Aro

56,5

207,3

14.., 5

74,?

49,5

958

157,9

12,1

Hydro-
carbon

326,6

33,6

148.0

86,2

15,0

290,7

15,7

Non hydro
carbon

24,6

78,4

9,5

36,1

52,4

7,2

140,1

9,4

TO

0,

0,

TABLE IV

Concentration of EOM and chromatograph'ic fractions (weight ppm of rock}.

sample,
no.

K 92 2

K 92?

|K 931

JK1084

K1092

JK1114

!KI 120

JK1129

DeptH(in}

1410-40

1530-45

1590-1620

1680-1710

1934-90

2200-10

2260-70

2350-60

LOM

1838

4992

486
."> *•( f *~»

/. i 0 i

1839

62!

5569

1680

| Sat

597

* 1 1 9 2 '•

19.1

792

454

103

1321

87

Arc

757

2071

145

612

194

1571

294

Total
hydrocarb.

1354

3263

336

1600

1066

Mon
hydrocarb.

330

783

95

390

648

298 \ 143

2893 j 1394

381 228
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TABLE V

Concentration of £GH and .chromatographiq fractions (mg/g TOC)

Sample
no,

K 922

|.K 927

K 931

K1Q84

XI 09.2

K] 114

K1120

K1129

i Qepth.(m)

1410-40

1530-45

1590-1620

1680-1710

1984-90

2200-10

2260-70

2350-50

EOM

120

713

73

300

106

37

332

90

1 Sat

65

170

31

110
26

• 6

79

5

Aro

82

296

23

112

35

11

94
16

Total
hydroear.b,

147

i 466

54

222

62

18

172

20

Non
hydrocarb,;

1

36

112

15

54

37

8 i

83

12

L U . i l l

.Composition in % of the material extracted from the rock,

Sample
no.

K 922

|K 927

K 931

K1084

K1O92

JK11I4

|R1120

IK1129

Depth (ra)

1410-40

IS30-45

1590-1620

1680-1710

1984-90

2200-10

:.226.0-70

2350-60

Sat
. ¥01

32

24

39

37

25

17

24

S

Aro
. "EOM

'" 41 V

41

30

37

33

31

28

18

HC
EQM

74

65:

69

74

58

48

52

23

Sat
Aro

79

58

132

98

74

53

84

30

1 Non HC | HC

; "Trø"

18

16

20

Non HC

411

417

354

18 i 410

35: T65

23 | '208

25

14

207

167
I



TABLE VII

Tabulations of data from the gas chromatogvans

pample
|n.o.

!K 922
j

JK 927
K 931

K1084

092

120

;Ki i 29

Depth (nr) Pris tane/CC

1410-40

1530-45

1590-1620

1680-1710

1984-90

•2200-10

2260-70

2350-60

NDP

NDP

NDP

NDP

0.45

1,26

0.49

0,80

NO?
NDP
NDP
NDP
1.33

1.09

1,26

1.00

NDP
NDP
NDP
NDP
1 ,06

2.34

0., 4 /

1 ,66

'•:. No determination possible.
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CABLE VI I I

V i t r i n l t e reflectance and vls.ua 1 kerogen measurements

Depth Vi t r i n i te ref 1 ectarsce

1500-15!

1560-75!

1620-50{

1710-40!

1770-

1800

1910-40

1970-84

2070-80

2140-50

27 90-
2200

2230-40
2290-

2300

2350-60

2410-20

2480-90

NDP

0,42(2)

0.48(4)

0,38(21)

0,30(24)

0.33(4)

0.44(22)

,22(8) 0.36(13)

0,32(21y

0.36(21)

0.34(20.)

0.38(21)

0,38(21)

0.39(20}

0.32(21)

Colour index [ Type of organic matter

0,79(1) |

0.80(2)

-2

-2

2

2

2

2
-2
-9

.Am» Cys ts/He

Am, Cysts/He., Poll-spor

Am/He

Am, Cysts/He

W/Am, He, Pollen

! VJ/Am .+ mud add:

RI W/Am + rød add

He, W/Am 4 mud add

; W, He/+ mud add

2/2+ Am/He ,Cut, Pol 1 -spor,mud add

•3 R! I Am/He,W, Poll-spor+mud add



FABLE IX

Sample

924

926

929

1084

1091

1092

1094

1095

1101

1107

1111

1114

1115

1116

1117

1118

1119

1120

1121

1122

1123

1124

1125

Rock £val Pyrolys is .

DeptH s l

1470-1500 | 0..1

1515-30

1560-75

1680-1710

1970-84

1984-90

2000-10

2010-20

2070-80

.2130-40

2170-80

2200-10

0,1

0.0

0,2

0.2

0.2

0,2

0.3

0.2

Q.3

0.2

0.1

2210-20 ] 0,2

2220-30

2230-40

2240-50

2250-60

2260-70

2270-80

2280-90

2290-2300

2300-10

2310-20

0.1

0.3

0.1

0.2

0.1

0.1

0,1

0/1

0... 1

0.2

h

0.9

0.9

0.7

0,8

2.7

1.8

1.5

1.6

2,0-

2,4

2 . 6 '

2,8

4.7

3/0

2.4

1.8

2,7

3.2

2.6

1.8

3,1

4,0
3.fi

r

1:,4

1.3

1.1

i- 0

3.2

1,5

1/6

1,4

1/5

1.3

1,5

1 .2 :

1. /

1.8

1.5

1.5

1.7

1/7

2.1

1.3

1,3

1,3

1.5
1 :>

0.62

0.75

0.77

0.72

1,56

1,7.3

1,55

1..49

1,48

1/59

1.70

1,70

2.00

1,72

1.69

1.50

1.70

1.68

1/60

1.52
1 w:>

1.64

1.87
1 . 3Q

Hydrogen
index

145

120

91

83

173

138
qj

107

•

35

51

52

65

236 i

174

142

120

159

190

163

145

129

189

214
ft?

Oxygen
Index

226

173

143

139

205

87

103

94

101

82

88

71

85

105

89

100

100

100

131

85

94

. 80

80

Oil of cias
content

(Si t S2)

1.0

1.0

0.7

0.8

2.9

2.0

1.7

1.9

2 , ; :

2,7

2.8

2.9

4,9

3.1

2.7

1.9

2,9

3.3

2,7
'.» "-i

1.9

3.2

4,2

Production
Index

_ _

0.1

0.1
«.

0.25
n J'I 7
U» ' •• / /

0.10

0.12

0.16

0.09

0.11

0.07

0,03

0.04

0,06

0.11

0.05

0<07

0,04

0.04

0.04

0.05

0,03

0,05

n.fi?

Wx

422

414

415

411

419

426

423

425

427

426 L

428 *

425

424

426

426

477

428

430

428

429

4 29

427

425
427


