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The 30/10-5 well, 1ocated‘in the north of the Frigg field, reached the Juracssic
80 meters down below the top of the structure. The well was drilled with the
objective of the Jurassic sands, which have shown 8 water-bearing levels.

The aim of the geochemical study is to reveal possible shows of migrated hydro-
carbons and to indicete the source-rock properties of the Mesozoilc series under
the 9 5/8" casing, i.e. from 3779 m to the bottom hole : 5185 m.

This study takes into consideration the results of the optical studies on the

organic matter, already published*. These results, as well as the main geoche-
mical ones, are summarized on Plate 1.
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* P, ROBERT - February 1976 - Report 2035 n°6/1300 R -
"Well 30/10-5 ~— Organic matter disgenesis' -

P. DURIF - E. GROSDIDIER (Micropaleontology) ; J.F. RAYNAUD (Palynology) =
April 1976 - Report 2035 n°6/1%12 R -

"30/10;5 well (NORWAY) ~ Biostratigraphical report on the Mesozofc series
between 3790 and 5150 meters" -



1 - JURASSIC

The insoluble organic carbon and extractable organic matter contents were
measured on 8 cutting samples (Appendix 1). The results of these measurements
show IOC contents greater than 1 % and sometimes very high (10 %), connected
with coaly and ligneous inclusions. In the Middle Juyrassic, the extractable .
organic matter contents are substantial (from 1800 to 24000 ppm) and they suggest
an enrichment. The EOM contents are lower than 1000 ppm in the Uprer Jurassic,
accounting only for 2 to 4 % of the total organic matter.

More detailed analyses were carried out on 8 samples, including a sidewall core
and two samples from the core n°l in the Dogger (p1.1).

1.1 - DOGGER

The representativeness of Dogger cutting samples are poor : rock cavings and
contaminations by greases, gas—oil and mud products are high. The sidewall
core sample is also affected by gas-o0il pollution.

This sample is very rich in coaly grains and in extractable products (2.4 %
rock). Pollution by gas-oil and grease is particularly perceptible in chroma-
tography of the saturated hydrocarbons (P1.2). The vapor range chrometogram
-obtained by thermovaporisation on handpicked brown-red shales shows a well-
developed syngenetical fraction of light ccmpounds. The relatively high pro-—
portion of the n-alcanes and aromatics in this fraction can be related to the
degree of catagenesis of the kerogen (Ro f¥1.7 s T.ALT. 4,5).

The 4885 m sidewall ccre sample shows a contamination by gas-ocil. The vapor
range chromatogram is of the same kind as the 4950 m cutting sample (Xil = 3,1)
though less rich.

A 570°C pyrolysis on the 4890 m cutting sample have, in spite of the high de-
gree of maturity (Ro # 1.6 ; T.A.I. 4.5), degraded 16 % of kerogen, that is
to say 0.3 % of the rock gample., This result gives evidence of a gquite high
residual gas potentiality for this level showing coaly and ligheous palyno-
facies.

- 4590,75 n (dark grey_sendstone) and 4592,05 m (black shale) core_samples.

The sandstone sample shows a migrated product (P1.2) affected a great deal
by evaporation in the light compounds range. '
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The shale sample is rich in light compounds : the vapor range chromatogram
(4;014 ; Pl.2) covers about 380 ppm of normal and iso-alcanes. The saturated
fraction is very poor and accounts for a few ppm of a probably syngenetic
product. Hence this shale shows good gas potential.

The-Pristane/nC17 ratio is in both cases of 2.4, in agreement with the Lias-
Phytane/nC18 ‘

Dogger hydrocarbons of the Frigg field¥,

The hydrocarbons appear syngenetic. The presence of gas-o0il explains the
widespreal occurrence of the C9 to C20 n-alcanes and of the isoprenoids. The
chromatogram portion higher than n-C20 can be related to the coaly and li-
gneous organic matter. - '

Only two cutting samples were analysed, one from the Callovian to Oxfordian,
and the other from the Kimmeridgian, ' '

The thermovaporisation of this semple has extracted 110 ppm of hydrocarbons
£§C14. The chromatogram shows a product that is relatively rich in light com-.

pounds and probably syngenetic. This level has a very low hydrocarbon poten~
tial. : ‘ :

This sample is composed of dark shales with ligneous inclusions (IOC = 3.9 %)
The palynological organic material contains about 15 % of amorphous organic
matter proparte sapropelic. The pyrolysis yield (degradable organic carbon ¢
DoC¢, in % of IO;Z is 5 %, i.e. 0.2 % of the rock ; with regard the catagenesic
conditions (Ro # 1.2 ; T.A.I. 4), it may be felt that the greatest part of the
initial potentiality at this level has been realized by production of ligquid
hydroécarbons, : '

Upon chromatography of saturated and vapors hydrocarbons (Pl.2), the extrac—

table organic matter appears syngenetic ; the ratio g; ng;S = 1.4 is in agre-
o ,
ement with the ones in the Upper Jurassic extracts of the Frigg area.
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* B, PHILIPPE — July 1976 - Report 2035 n°6/1380 R -

"25/4-1 well (NORWAY) - Identification of the petroleum Source-roecks in the
Jurasgic" -



2 - CRETACEQUS -

The insoluble organic carbon content was- measured on 4 cutting samples
(Appendix 1). The values of IOC are about: T 7 on 3 of them, and nearly 2 % on

“the remaining one, at 3817 m (Turonlan 9)

The chloroform—extractable organlc carbon content Was measured on the 3 samples
with an IOC of about 1‘7 The values of EOM are. between 400 and 1000 ppm,

More detailed analyses were carrled out on 3 samples, ‘one from Albian to Lower
Cenomanian, the two others from Turonian 9—Senon1an° ..

2.1 - ALBIAN TO LOWER CENOMANIAN

2,2 -~

The analysis of hydrocarbons and kerogen pyrolys1s were carrled out on the
3990 i cuttlng sample,

The hydrocarbons extracted by thermovaporlsatlon account for about 22 % of the
total extractable organic matter and seem to be syngenetlc. A pyrolysis done
on this sample has degraded 4 % of the kerogen represented by about 25 % of
amorphous Organic matter. These results are akin’ to ‘these of the Kimmeridgian,
but here the DOC constitutes only 0.04 7’of the rock; so this level can be
considered as a sourge-rock of Llow 1n1t1a1 hydrocarbons potentlallty.

/

TURONIAN ? - SENONIAN ?

The chloroform—extractable matter is rich in 011 compounds (70 ) and can be

considered after chromatographical analysis-as a - syngenetlcal produyct (P1,.2).
Its main characteristics : general arrangement of” n-alcanes and gﬁ ng}S 1.4

looklike those of the Klmmerldglan extraot but Wlth a2 less high degree of

evolution : naphtenicand isoprenofd: compounds ‘are lore;hlghly expanded rela-
tive to n~paraffina. : .

19 7 of the kerogen is degraded essentlally 1n

by pyrolysis. This
accounts for -about 0.2 % of the rock. -
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So, in the two samples studied, it can be noted that for vitrinite reflectance
values of not much less than 1 % and T.A.I. estimated at 3.5, the initial
hydrocarbon potential is still incompletely realized ;3 the large proportion

of hydrocarbons of a range greater than 5 carbons in the pyrolysis products

leads one to assume that the potential was quite high and that it could have
produced oil. :

Palyrological analysis shows a kerogen composed of about 50 % of amorphous
organic matter pro-parte sapropelic in an interval of from 3820 to 3790 m,
the depth above which the study stops.

The Cretaceous of 30/10—5 well can be regarded as an oil source-rock over
30 m at least. This result is in agreement with the ones from the first geo-
chemical stwdy on the Cretaceous in the Frigg area¥*.

ver [ e

¥ J. du ROUCHET ~ November 1971 - Report 03-D-31 n°1/590 R -

"Sondage FRIGG n°1 (25/1-1x) - Norvdge - Etude stratigraphique, géochimique
et sédimentologique" -



CONCLUSTONS

At 30/10 -5, the geochemical studies have not detected substanticl shows of
migrated product, but only a local enrichment of the sandstone studied on the
core n°1, in the Dogger. The extractable product is akin to the Lias-Dogger
bydrocarbons of Frigg area and its origin is probably in the near shaly levels,

Some Dogger levels are rich in an organic'matter or upper plant kind ; they
still show an appreciable gas potential, but it is not possible to ascertain
their earlier efficiency as an oil source-rock.

Callovian to Oxfordian has a remaining —and probably had an initial- low
potential,

Kimmeridgian, despite its reduced thickness, seems to have been a good oil .
source~rock, now almost dead in the high catagenesis conditions of 30/10—5.
The extract of this level looks like those of the Upper Jurassic of the Frigg
area.

The Albian to Lower Cenomanien shows an organic matter with initially a fairly
good quality, but in too small a quantity in the rock to 1ndlcate a substantial
initial hydrocarbon potentiality.

- At least 30 m of Turonian ?-Senonian ? above 3820 m have worked as an oil
source-rock and still retain a good o0il potential. Products of this Cretaceous
have geochemical characteristics akin to Upper Jurassic one# : they were probably
born of the same kind of organic matter in a similar marine shaly environment.

£



APPENDIX 1

ORGANIC MATTER CONTENTS

All measurements carfied out on cutting samples

1y (2) S (3)
00 EOM EOM
% rock © " ppm rock : % TOM
CRETACEOUS '
Senonian ? _
3797 m 1.0 1000 8
Tuionian.?:
3817 m - 1.8:
Albian to Lower Cenomanian _
3970 m 0.8 410 4
3990 m ) 0.9 740 6
JURASSIC
-Kimmerideian
4188 m ' 3.9 970 2
Callovian to Oxfordian
4208 m - _ 2.3 v 490 2
4308 m . A3 540 ‘ 3
4420 m ' 1.3 600 4
Dogger -
4512 n ‘ A 1.9 3200 *
4555 m 9.8 3340 *
4890 n 1.9 1840 *
4950 m ' 13.5 24070 *

(1) insoluble organic carbon content (after chloroform extractién)
(2) chloroform-extractable organic matter content '

(3) TOM = 1.22 TOC = 1.22 I0C + EOM

¥ Extracts pro parte polluted
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Shale cutting sample
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Sandstone core sample
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