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ABSTRACT

Geochemical and optical analyses define the uppermost Jurassic from the 15/3-2
well to be in the main oil generation zone. This zone probably exhaustsnear
4600 m, in the Callovian.

Due to their degrees of catagenesis, the initial hydrocarbon potentials of the
Jurassic shaly members cannot be defined. Nevertheless they may be estimated
as

- low in the Cretaceous and in the Oxfordian to Upper Callovian ;

- presumably high in the Portlandian - Kimmeridgian and in the Callovian.
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This report presents the results of the optical (in reflected light) and
geochemical studies of the orgsnic matter from 15/3-2 (location on Plate 1).
It also takes into account the main results of the palynological slide obser-
vations in transmitted light carried out with the stratigraphical studies.

All these results are summarized on Plate 2 : "Organic Matter Study. Synthesis
of results".

1 - QPIICAL STUDTES

1.1 « IN TRANSMITTED LIGHT

The observations were carried out between 3900 m and the well bottom ; their
results (palynofacies and TAI), partly included in two biostratigraphical
reports*, are summed up on Plate 2.

1.1.1 - Palynofacies
They are primarily made up of

- coaly and black ligneous particles between 3900 and 4240 m ;

- a mixture of amorphous and of coaly and black ligneous particles
between 4240 and 4420 m (high amorphous matter contents above 4320 m,
lower contents below)

- coaly and black ligneous particles between 4420 m and the well bottom
(only very few samples were analysed below 4580 m).

1.1.2 - T.A. T,
« The estimated thermal alteration indices are :

5t 2 3.5 at 3920 3980 m

5t - 3,57 at 4000 - 4055 m

2.5 = 3 at 4060 = 4150 m (lower TAI) (change in lithology?l
3.5 = 4 at 4235 - 4300 m

4 at 4330 m

3.5 at 4360 m

3.5 = 4 at 4520 - 4570 m (core 3)
4 at 4661.75 (core 4)

4 below 4670 m (cuttings)

N . '../...
* ~ J, DUCAZEAUX in "Well 15/3=2. Bioét:atigraphical study of the Cretaceous and
the Jurassic (upper part)" - August 77 n° 7/1528.

~ J.P. RAYNAUD in "Well 15/3-2. Biostratigraphical study of the Jurassic" -
June 78 n° 8/1641.

~ The TAI of the cretaceous section, not included in the biostratigraphical report
and reported here on Plate 2, were eatimated by P. de RENEVILLE.




1.2 - IN REFLECTED LIGHT

The well has been analysed on 21 samples including 4 cores and 17 cuttings,
between 3000 m and the well bottom.

The concentrated rock is generally well provided in organic particles ; however
the cutting samples are largely polluted by mud products including not shells,

- plastic fragments and mo&tly by lignitous additives which are typical coals
(0.3 % vitrinite reflectance) ; the latter cannot be completely eliminated by
selection under a magnifying.glass, but are easily determined owing to their
low reflectance and their fluorescence facies {rich in spores, like known
"ligcon" samples).

The detailed results are given on Plate 3.

1.2.1 -~ Organic facies

small populations of humic coals, differentiated on the diagram by their
reflectance higher than 0.5 % ; these coals sometimes include parts of
fluorescent rock due to ‘a small organic impregnation.

- Jurassic

1.2.

Kimmeridgian : only 1 cutting sample does not give any.reiiable;result,
because of its strong mud product polliution,

Oxfordian : cores and cuttings include a lot of typical humic coals, with
Vitrinite Reflectance from 0.75 to 1.%, associated with pdale fluorescent
rock groundmass in variable amounts, and, between 4400 and 4500 m, with
opaque, not fluorescent bitumens ; these bitumen particles, with reflec-
tances from 0.35 to .0.60 %, can be recognized under the microscope.

Callovian : the bottom of the well -shows & grouped bitumen and coal (same.
Reflectance) population, with aniinéreasiﬁg;coalificatiqp (from.1.~to_1f65%
reflectance). The bitumens frequently exhibit a beginnitig anisotropy
common with such a coalification. '

The fluorescence rate, for reliable mattef;.always7stays.1ow,(045tmaxi on
a scale to 5.). '

2 - Catagenesis

- The vitrinite (and bitumen) reflectance survey, very continuous-and

reliable in the Jurassic, can be moreover appreciated in the Cretaceous,
giving the following increase versus depth :

‘depth Ro %
‘Cretaceous 3,000 m 055 t0.0.65
3,800 0.6
Jurassic 4,400 0.75
4,496 0.90
4,570 1.
4,700 1:1
4,800 1.2
4,900 1.35
- 4,995 1.5 to 1.65
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The Ro and TAI values are in agreement down to 4661.75, locating the base
of the oil window about 4600 m. Below 4700 m, the higher values of Ro are
probably right because the TAI are estimated on the same microfloras
without renewing of species. '

2 - GEQCHEMICAL STUDY

The geochemical analyses (TOC or IOC, EOM, Rock-Eval and hydrocarbon chromats-
graphy) were carried out on 19 rock samples (17 shaly and 2 sandstony) between
- 3740 and 4750 m. Their results ‘are glven in table I.

2.7 - SHALY SAMPLES

2.1.1 - Cretaceous
Only 4 sidewall core samples were analysed.

In the 3747 m sample, the kerogen and hydrocarbon contents are relati-

vely high, but the present hydrocarbon potential (IH from Rock Eval ana-
lyS1s) is quite low.

In the 3794, 3938 and 4000 m samples, the kerogen contents are medium to
-low, and the thermovaporization as Well as Rock Eval results are practl—
cally nigligible.

2.1.2 - Jurassic

The 13 analysed shaly sampiles. (4 from cores n°® T and 4 5 3 31dewall core
samples and 6 cutting samples) are taken from between 4255 and 4750 m. The
lower part of the Jurassic in the well, below the latter depth, was not
studied due to the heterogeneity of "thé cutting samples.

The total (or 1nsoluble) organic ‘carbon conténts and the extractable
organic matter contents are high (table I). This interval, located in the
main o0il generation ﬁone, has a presumably high hydrocarbon potential.

From 4330 to about 4550 m, 10C are relatively high but present hydrocarbon
potential is very low (<l4 10 T/sz m) ; even taking into account the

degree of catagenesis, one may assume that the initial potential was
presumably low. .

Callovian
Below 4550 m, decreasing of EOM content as well as variations in the
characteristics of the hydrocarbons (Pl 4 to 11) are in agreement with

the increasing maturstion of the kerogen, shown by optical studles (011 g
window exhausts near 4600 m).



4 =

The present oil potentials of pyrolysed samples (Table I) are relatively
1ow (L 10. 103T/Km2 m).

Due to the high degree of catagenesis involving past production of liquid
hydrocarbons, these potentials do not represent. the initial ones, presu-
mably much higher.

2.2 - SANDSTONY SAMPLES

Two sandstony core samples from the Jurassic were analysed : near 4400 (core 2)
and 4656 m (core 4).

The EOM content is low for the first sample and very low, for the second. The
hydrocarbons of the thermovaporised and saturated fragtions of the 4400 m_
sample are highly matured and present genetical some dlsParltles with the
syngenetical hydrocarbons nearby (P1: 11).

3 - COMMENTS ABOUT D_,GENESIS = COMPARISON WITH 15/3— 1:

R ERR

A petrographic analysis, together with a study of arglllaceous minerals¥ has
revealed that the reservoir deterioration in 15/3—2 Well, in comparlson with
15/3-1, was due to a large supply of seg¢ondary quartz in 15/3-2 ‘This supply

manlfestatlons).

The circulation of hydrothermal solutions appears to be the. main reason for
this difference in cementation (decrease of porosity in 15/3—2), because the
Ro values are almost the same in the two wells at the same levels (core 4 in
15/3 1 and core 1, 2 and 3 in 15/3-2) Moreover one . must dlss001ate the two.
processes of organic matter catagen631s ‘and m1nera1 neoformatlon : the flrst
is a relatively long and exténsive (reglonal) process, Whlle the second is a
shorter and more limited one = the deterioration of-the reserv01r qualities
presumably affecting only the: fault area (15/3-2) -

* no 7/1589 RP - J.P. CASSAN = R. CUSSEY - J P SEVERAC - J ESQUEVIN
Study of the Jurassic reservoirs cementation of wells 15/3-1 and 15/3-2.



ROCHEMICAL RESULTS
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