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The aim of this study was to complete the knowledge about the Upper and Middle
Jurassic source-rocks in this area and to analyse and compare the 25/2-5 and
the 25/2-4 crude products, oils and condensates respectively»

According to the palynological report* the cutting samples contain numerous
cavingso So, this study was limited to sidewall core and core samples, between
3308 and 3480 m : 6 shaly and 5 sandstony samples were analysed»

This report takes into account the palynofacies data and thermal alteration
indices*»

The petrological study in reflectance and fluorescence of the organic matter
from this well will be carried out later»

1 - ORGANIC MATTER CHARACTERIZATION OF THE SHALY SAMPLES

1.1 - EIMMERIDGIAN

The palynofacies is primarily made up of amorphous matter»

The thermal alteration indices are 3 to 3»5»

The contents of insoluble organic carbon (weight % of the rock) are 5.9 and
4.7, respectively at 3308 and 3314.50 m ; these 2 sidewall core samples are,
according to the lithology, representatives of the 3302 - 3318 shale interval.

They contain abundant light hydrocarbons (about 1700 ppm in the range C5 - C14)
and saturated hydrocarbons (about 200 ppm of n-alkanes) ; these hydrocarbons
are characterized by a moderated pristane/phytane ratio (between 1.40 and 1.65),
a relatively low proportion of heavy n-alkanes and a distinctly even n-alkane
predominance in the range between C 20 and C 24»

According to the whole of the analytical data available, the Kimmeridgian shale
interval (about between 3302 and 3318 m) is a present oil source-rock ; its
geochemical characteristics are relatively close to those previously recognized
from the same formation (euxinic marine deposits) in this area»

1.2- MIDDLE TO LOWER CALLOVIAN

The palynofacies is of mixed type : ligneous - coaly matter and amorphous matter.

The thermal alteration indices are 3 to 3»5»

The content of insoluble organic carbon is about 3 $ at 3326 m ; this sidewall
core sample is, according to the lithology, representative of the 3318 - 3338
shale interval»

• • •/ » • a

* J.P, RATNAUD in report n° 6/1413 R - November 1976 - "Well 25/2-5 - Biostratigra-
phical study of the Cretaceous and the Jurassic"»
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It contains relatively abundant light hydrocarbons (about 700 ppm) and satu-
rated hydrocarbons (about 100 ppm of n-alkanes) ; these hydrocarbons are
characterized by a high pristane/phytane ratio (about 3.5), a relatively high
proportion of heavy n-alkanes and a distinctly odd n-alkane predominance in the
range C 22 - C 29.

The Callovian shale interval (between 3318 and 3338 m approximately) is a
present oil source-rock ; its geochemical characteristics are relatively close
to those previously recognized from the source-rocks of the Dogger to Liassic
open marine shales (prodeltaic deposits) in this area»

1.3 - DOGGER

The palynofacies are very heterogeneous ; they are, for instance, mixed facies
at 3441 m or very fine woody-ligneous facies in the core n° 4 (3476 - 3484 m).

The thermal alteration indices are 3 to 3o5o

Only 3 selected silty-shaly core samples were partially analysed for geochemical
purposeso The contents of insoluble organic carbon are 4o3 7° and 6 $ in core
4 (respectively at 3368.80 and 3369.90 m) and 1 # in core 5 at 3477.80 m.
These samples are less rich in hydrocarbons than the upper Jurassic samples
probably due to a lower average initial petroleum quality (light HC in C 5 - C 14
range : about 450 and 100 ppm respectively in core 4 and 5 ; extract variables :
650 and 1950 ppm in core 4, lower than 200 ppm in core 5). No characterization
of the saturates was carried out*

In view of the organic inventory results and the thermovaporizations in core 4
there are some silty - shaly samples which are source-rocks, but their initial
potential was probably lower than that of the Kimmeridgian shales. Furthermore,
these samples are not representative of the whole of the core (9 m) ; indeed,
in this core, the silty - shaly beds are thin and the sandstones or siltstones
predominateo

The shale sample from core 5 is not source-rock, it may be considered in view
of its lithology, as representative of the 2 shale beds (3477.40 to 3477.90
and 3481 to 3482.20 m) of core 5 (9m).

According to the sedimentological study*, the total thickness of the possible
source-rock silty - shaly beds, in the Dogger, is probably lower than 20 m.

. . o / . . .

* R. CUSSEX - Report n° 7/1449 R - March 1977 - "25/2-5 well (Norway)
Sedimentological study of Jurassic deposits".



2 - ORGANIC MATTER CHARACTERIZATION

OF THE SANDSTONY SAMPLES

2.1 - CORE 1. in Lower to Middle Callovian

The contents of chloroform eztractable organic matter are lower than 200 ppm
at 3339o50 and 3339*70 m. The analyses of the desorbed gases show a relati-
vely high content of C 1 to C 5 (average 30000 Hi per Kg of rock) by compa-
rison to the C6+ contents (average 6500 yK 1 per Kg of rock).

The absence of liquid hydrocarbons in this core can be explained by the very
low permeabilities* ; only a small quantity of gas has penetrated»

2.2 - CORE 2. in Lower to Middle Callovian

The contents of chloroform extractable organic matter are 6500 ppm at 3353 m,
3500 ppm at 3353.6 m and 1000C ppm at 3354 m.

The analysis of the desorbed gases at 3353<>6 shows a low content of C 1 to C 5
(about 30000 fi l/Kg) in comparison to the C6+ content (about 78500 // l/Kg).

These results show an enrichment of liquid hydrocarbons in agreement with the
occurrence of permeability* ; the low C 1 to C 5 content may be explained by
evaporation.

The geochemical analyses carried out on these samples (thermovaporization at
3353 m, minianalyses of the saturates at 3353 and 3354 m) show identical
geochemical characteristics to those of the crude oil from test n° 3 (3337 -
3362 m).

e o o/ ø o o

* See petrophysical measurements in note 2035 n° 6/39 N -
"Sondage 25/2-5 - Etude rapide de quelques échantillons entre 3307 et
3353,6 m».
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3 - CHARACTERIZATION OF THE OILS FROM 25/2-5 AND COMPARISON

WITH THE CONDENSATES FROM 25/2-4

Sampling : 25/2-5 : test n° 3 at 3337 - 3362 m in Lower to Middle Callovian

test n° 2 at 3652 - 3695 m in Liassic

* 25/2-4 : FIT n° 12 at 3640 m in Callovian(?)

FIT n° 13 at 3650.6 m in Callovian(?)

The chromatograms of the 25/2-5 oils are given on Plate 1 and 2. The chrorna-
tograms of the vapours in the range C 5 - C 14 and of the saturates in the C 14
range correlate very well, suggesting that they were generated by the same
source-rock.

The main geochemical characteristics are the high predominance of pristane over
phytane (Pr/Ph is about 2.7) and the relatively high development of the heavy
n-alkanes ; they show, that the source-rock is composed of a mixed organic
facies.

These characteristics are very close to those of the hydrocarbons from the
Dogger to Lias source-rock intervals previously studied in this area and from
the Middle to Lower Callovian shale interval in this well.

However, the oil from test n° 3 seems slightly less matured than the oil from
test n° 2 :

- pristane/n C 17 and phytane/n C 18 about 0.65 and 0.30 for test n° 3, 0.45
and 0.20 for test n° 2 ;

- n C 6/Methylcyclopentane (X 1) and n C 7/Dimethylcyclopentane (X 2) about
1.70 and 4.8 for test n° 3, 1.85 and 6.70 for test n° 2.

The main geochemical characteristics of the 25/2-5 oils are fairly close to
those of the 25/2-4 condensates, though there are fewer aromatics in the vapour
range at 25/2-5 than at 25/2-4 (no explanation of this difference at present
time), suggesting that their source-rock is the same.

In view of all the data available, the 25/2-4 crude products seem slightly more
matured than those from 25/2-5 : indeed, the Saturate/Aromatic, X 1 and X 2
ratios are higher for the 25/2-4 condensate (Fit 12 : S/A = 3.4 ; X 1 =1.90 ;
X 2 = 7.20) than for the deeper 25/2-5 oil (Test n° 2 : S/A = 2.65 ; X 1 =1.85 ;
X 2 = 6.70).

This seems to be in agreement with the thermal alteration indices, which indi-
cate a slightly stronger catagenesis of the series at 25/2-4 than at 25/2-5
(in the Liassic shales the TAI = 4 at 25/2-4 and 3.5 at 25/2-5).

However, this difference in maturation between 25/2-4 and 25/2-5 is perhaps not
sufficient to explain the presence of condensates and of oils respectively ; it
is probably also more or less linked to a better lateral and vertical sealing
of the reservoirs in 25/2-4 area, so that there is so no substantial escape of
gas.

* See Report Bss n° 6/1405 R - December 1976 -
"25/2-4 - Organic matter study of the Cretaceous and the Jurassic".
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The main source-rock of the crude products from 25/2-4 and 25/2-5 is probably
the Liassic shale interval (between 3500 and 3650 m at 25/2-5 approximately*) ;
indeed, according to the sedimentological study, this interval corresponds to
the same deposit environment (prodeltaic open marine) as 25/4-1 where it was
pointed out that it is a source-rock with hydrocarbons correlating with the
25/2-4 and 25/2-5 crude products»

4 - CONCLUSIONS

- Source-rocks

The Liassic shale interval between 3500 and 3650 m, which is probably the main
source-rock, in view of previous studies, has not been analysed*» Only the series
between 3302 and 3490 m were studiedo

o Kimmeri.dgian_

The homogeneous Kimmeridgian shale interval, between 3302 and 3318 m
approximately, is a present oil source-rock ; its geochemical characteristics
are relatively close to those of the same formation previously studied in
other parts of this area<>

L_ower CaJloyian

The fairly homogeneous middle to lower Callovian shale interval, between 3318
and 3338 m approximately, is a present oil source-rock, whose the initial oil
potential was probably lower than that of the Kimmeridgian, due to a lower
kerogen content» The geochemical characteristics of this Callovian interval
are relatively close to those of the Dogger and Liassic shale source-rock
intervals previously studied in this area»

The heterogeneous Dogger series contains some thin silty - shaly beds which
are present source-rocks ; their total thickness is probably lower than 20 m.

It can be noticed that the thicknesses of these three source-rock intervals are,
here, low»

9 O 0 / O O O

* Some analyses of this Liassic interval will be carried out to attempt its
characterization»
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- Oils

Correlations can be made between the oils from the Callovian and the
Liassic, and the condensates from'25/2-4 ; the first seems slightly less
matured than the second, itself less matured than the condensates. Their
geochemical characteristics show that their source-rock is composed of a
mixed organic facies»

The main source-rock is probably the Liassic shale interval which lies
between the two reservoir members, at 25/2-5o
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