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EXPERIMENTAL

As described in report 0-326/1/81.
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RESULTS AND DISCUSSION

Light Hydrocarbons

Eight canned samples from 3220-3400 m were analysed for light
hydrocarbons. Some irregularities were found in the various results.
This is believed to be due mainly to the composition of the sample,
e.g. contents of cement etc. rather than a change due to variation in
the organic material. The analysed sequence is a natural extension of
zone G in report 0-326/1/81, with a good abundance of CI_CL;
hydrocarbons and a fair abundance of the C5+ hydrocarbons.

Total Organic Carbon

The claystone cuttings in the different samples were analysed for
organic carbon and mainly found to have a fair abundance of organic
carbon and show a slight increase with increasing depth. Two
samples, 3300 and 3335 m show a rich abundance of organic carbon.
This is in samples which contain some coal, and this has probably
affected the results, especially for the sample from 3300 m. The coal
could occur either as small coal particles and stringers in the
cuttings, or the coal particles may be stuck to the claystone cuttings
and thereby giving false organic carbon values.

Light Hydrocarbons by Hydrogen Stripping

Four samples were analysed by this method. All measured parameters
are found to have a maximum at 3300 m. This could be due to the
coal found in the sample from this level of the well. The methyl
substituted alkanes show a large variation in concentration with
increasing depth especially for the two last samples. It is difficult to
interpret these results since the deeper part of the well is not
analysed at this laboratory i.e. if this spread is significant for the
deeper part of the well therefore represents a distinct change of
hydrocarbon type. Apart from these results, the rest of the analyses
are in good agreement with the results from zone G, report
0-326/1/81.
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Extraction and Chromatographic Separation

Two samples, 3235 m and 3290-3400 m were extracted and both found
to have a good abundance of extractable hydrocarbons. The
extractability is slightly reduced, especially for the sample from 3335
m when the results are normalized to organic carbon. The gas
chromatograms of the saturated hydrocarbons of the two samples
differ slightly. Both the samples have smooth, unimodal front-biased
disi;ributions with almost equal amounts of pristane and phytane. The

sample from 3335 m shows a distinct peak between nC., and nC20

19
which is not found in the sample from 3390-3400 m or higher up in

the well. This sample also has a high CPl value, and nC,, and nC29

alkanes are particularly abundant. This, together with t!f: large
abundance of steranes and triterpanes indicate an input from a
moderate mature terrestrial source. The steranes/triterpanes are also
abundant in the sample from 3390-3400 m, while the nC27 and nng

alkanes are less abundant.

Aromatic Hydrocarbons

The gas chromatograms of the aromatic fractions of the two analysed
samples vary only slightly from each other, but they are significantly
different from the analysed samples higher up in the well. These two
samples have aromatic hydrocarbon distributions which are
characteristic of well mature sequences and crude oils.

Examination in Reflected Light

Three samples from this section of the well were analysed in reflected
light. Each sample is described below, and other information from
these analyses is also given.

Sample, K7862, 3260 m: Shale and Carbonate, R0=0.3u(2) and
R0=0.80(2)

The sample has a low to moderate organic content with small particles
of inertinite and reworked material. No definite vitrinite. A couple of
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doubtful, lowest reflectance particles were measured. UV light shows

a yellow to orange fluorescence from spores and a low exinite content.
Sample, K7865, 3335 m: Shale, R =0.41(4)

The sample has a low organic content with small corroded particles of
inertinite and reworked material. No good vitrinite was recorded. The
four lowest reflectance particles were measured, and could probably
be true. Occasional bitumen wisps were recorded. UV light shows a
yellow/orange and light orange fluorescence from spores and a low
exinite content.

Sample, K7867, 3400 m: Shale, Ro=0.40(ll)

The sample has a low organic content with small particles of reworked
material and inertinite. Lowest reflectance particles were measured,
and are probably true. Occasional bitumen wisps were recorded. UV
light shows a yellow/orange and light orange fluorescence from spores
and a low exinite content.

Examination in Transmitted Light

Visual Kerogen Analysis

Three samples, picked lithologies from ditch cuttings were analysed
from the deepest part of the well; 3260 m, 3335 m and 3400 m.

They were all composed of a dominant amorphous element. The
terrestrial element is mostly of woody nature. The observed polien of
various origin support a colour index of 2 or 2/2+. The fossils seen
indicate that the two lower samples are geologically slightly older than
the one above. |

K7862, 3260 m: Judged by the presence of Early Cretaceous cysts we
assume that most of the amorphous material dominating this sample

is also derived from material of this age.

Colour index: 2 (very rare pollen).
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K7865, 3335 m and K7867, 3400 m: Jurassic/Cretaceous cysts are
present in both samples. Pollen are fairly abundant together with
some Spores.

Colour index: 2 or 2/2+,

Rock-Eval Pyrolysis

Eight samples were pyrolysed on a Rock-Eval instrument and all found
to have a low hydrogen index and high oxygen index typical for
kerogen type lll. The Tmax temperatures varies from 124-4142°C
indicating the samples to be immature to moderate mature.

031/B/5/jlh



CONCLUSION

The analysed sequence is a clear continuation of zone G, report
0-326/1/81 and is given the same rating, i.e. a fair potential as a
source rock for gas. A slightly higher potential around 3300 m due to

the coal at this level.
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TRELE 1 a.

CONCENMTRATION (ul Gas / ke Reock) OF 21 o~ 207 MYDROCARBORS IN HEADSFACE.

i MR S HET- 124 3
I Iku DEFTH 1 NS N 14 ni4d TS Ci-24  L2-04 NESS -1
[ Ma. {im) ' ‘ A nz4 I

Dan i o)

FL7EAL 33240 1075 el 244 1245 S 150 1720 LD Z7.50 1,34
EFoAT R2A0 BRI 204 2RER4 0 1424 1344 ZATO O 13415 SO0 S, o i,

E7SAT 2280 =478 1196 1321 &&T 4&T &L 7151 B712 51,93 1.42

F7064 ZE00 SHPR0 &H12 PED RS %1 =i G205 ZEEE 34.82 1.47

W7865 2235 sEhg 444 &71 295 17% =245 444z 1529 35.74  1.44
EYEAA TR0 EEED n577 et 272 204 =70 5021 244 47,02 1.44

EZ7SAT 2400 Sl 1024 Sk 194 124 i1é a4 2200 24,83 1.546



TARLE T b,
COMCENTRATION (ul Gas / ke Fock) OF 0 — 07  HYDROCARBONS IN CUTTINGE.
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TaABELE 1 o,
CONCEMTRATION {(ul Gas / ke Hock) OF C1 — ©7  HYDROCARRONS { Ia + Ib ).
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LITHOLOGY AND TOTAL ORGANIC TABLE NO.: 1T
CARBON MEASUREMENTS WELL NO.: 3‘”?‘2
Sample Depth TOC Lithology
K-7860 3220 0.61 65%  Cement

35% Claystone, grey, some greenish, some
calcareous
Sm. am. Limestone, grey, dark grey,

brownish
K-}865 3335 2.53 100% Claystone, grey, subfissile
K-7866 3360 1.00 100% Claystone, as above
K-7861 3240 0.69 87% Claystone, grey, subfissile
8% Cement

5% Limestone/Siderite, grey to grey brown

K-7862 3260 0.72 87% Claystone, as above
' 8% Siderite, brownish
5% Cement
K-7863 3280 0.83 75%  Claystone, grey

15%  Siderite “
10%  Cement and Gypsum

K-7867 3400 1.05 87% Claystone, grey, light greygreen

' 8% Claystone, redbrown

5% Siderite/Limestone, grey, yellowish,
brown

K-7864 3300 5.37 95% Claystone, grey, some light
52 Additives (Coal)
© Sm.am. Siderite
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K-7861 3240 17.0 73.3 61.1 174.9 63.6 166.6 50.6 39.2 100.4 89.6 95,2 85.4 14.9 74.3 33.6 164.3 64.4 118.1
K-7864 3300 75.9 367.5 263.0 605.8 145.5 310.2 79.2 60.1 133.9 69.7 161.2 138.3 28.7 114.9 101.5 319.8 149.8 203.2
K-7866 3360 64.5 291.8 201.9 470.1 104.3 192.8 45.3 33.9 93.6 38.6 99.6 71.3 12.7 40.6 75.2 184.7 41.6 111.6
K-7867 3400 269.7 590.2 360.3 618.4 105.7 172.7 32.8 22.7 61.9 67.3 74.1 45,0 8.2 34.7 100.1 129.5 37.7 101.7

Table III
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VIl

TABLE
OMPOSITION IN % OF THE MATERIAL EXTRACTED FROM THE ROCK
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TABLE VIII

~

TABULATION OF DATAS FROM THE GASCHROMATOGRAMS
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VITRINITE REFLECTANCE TABLE NO.: IX

, . 34/2-2
MEASUREMENTS WELL NO
Sample | Depth | Vitrinite reflectance Fluorescence in UV light Exinite content
.1
K-7862 | 3260 0,34(2), 0,80(2) yellow-orange Low
K-7865 | 3335 0,41(4) yellow-orange Low
K-7867 | 3400 0,40(4) yellow-orange Low

1270/1/mk



VISUAL KEROGEN ANALYSIS

TABLE NO.: X~
WELL NO.: 34/2-2

Preservation-

Sample Depth Composition of residue Pzg::le palynomorphs Thermianld?:tur,atlon Remarks
K-7862 3260 Am, Cy/He, C, W F~-M. fair to good 2 Early Cretaceous cysts em-
_ bedded in amorphous aggre-

gates. Pyrite framboides.
Rare pollen

K-7865 3335 Am, Cy/He, W, C, P F-M good to poor 2 2/2+ Jurassic/Cretaceous cysts.
Pyrite. Aggregates are rare.

K-7867 3400 Am, Cy/He, W, P, S F-M good to poor 2 2/2+ As above

ABBREVATIONS
Am amorphous
He herbaceous
Cut cuticles

Cy cysts, algae
P pollen grains
S spores

woody material
coal

reworked

F fine
M medium
L large
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TABLE X1

ROCK EVAL PYROLYSES

o

HYDR. OXYGEN
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~ TOTAL ORGANIC CARBON (TOC)
((afl Organic Geochemistry Depertment | Presentation of Analytical Data
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_C15" SATURATED HYDROCARBONS
Presentation of Analytical Data
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Fig. 9
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ranic Geochemistry Department

Well no: 34/2 -2
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' Fig. 12
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INTERPRETATION DIAGRAM

Well no: 34/2-2

. A
Fig. !3  Amese

SUMMARY OF SOURCE POTENTIAL
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