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ABSTRACT

Geochemical and optical studies were carried out on the organic matter from
15/3—3 well in the interval between 40%4 and 5111 m (Jurassic). They show
mainly that

- The degree of catagenesis of the kerogen and the syngenetical hydrocarbons
is high : from 0.8 % eq Ro at 4034 m to 1.4 % Ro at TD. The main oil gene-
. ration zone ends arcund 4600 m.

~ The 0il from RFT 26bis (4262 m) and the condensate from DST 2bis (4615 -
4632 m) have been generated by Callovian/Bathonian shaly source rocks ;
their degrees of catagenesis correspond with those of the syngenetical
hydrocarbons about 200 m below the reservoirs.

9 pages
2 tables
17 plates
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This report presents the geochemical and optical (reflected light and fluo-
rescence) analyses carried out on the organic matter from 15/3—3 well (location
map, plate 1) in the Jurassic interval between 4034 and 5111 m ; and the
analyses of the oil from RFT 26bis (4262 m) and the condensate from DST 2bis
(4615-4632 m). The work takes into account the optical observations in trans-
mitted light on palynological slides*.

The main results are summarized on Plate 5.

1 - CATAGERESIS

1.1 - TRANSMITTED LIGHT STUDY (see Plate 5)

The Thermal Alteration Index (TAI) is estimated at :

3.5 in the Portlandian - Kimmeridgian (4034 - 4150 m)
4 below 4150 to TD.

1.2 - REFLECTANCE AND FLUCRESCENCE STUDY

The whole section is rich in mud products, causing some difficulties in the
interpretation of the reflectance results ; thus a pure "ligcon" was checked
and its reflectance histogram appears at the top of the diagram. The results
are : Ro = 0.30 %, fluorescence index on sporinites and exinites = 1.

. The fluorescence of algae tasmanaceae in the Portlandian gives an equivalence
of 0.8 % vitrinite reflectance. This value is supported by means of fluorescence
spectral measurement in the Pau Laboratory.

The underlying section, with reflectant bitumens and vitrinite gives a scat-
tered diagram, with the following average progression :

Ro
Oxfordian 4263.5 1 % v Core 1
4275.05 1.15 % B Core 2
4547 1.1
Dogger 4800 1.20 v Cutting
4996 1.30 v Core 6

Measurements on vitrinite are performed on typical coal populations, including
frequent fusinites.

Plate 2bis gives the comparative results for the 3 boreholes in the 15/3 block
and shows a rapid decrease in rank upwards at the top of the Jurassic (geo—
thermal history probably stronger at the end of the Jurassic period).

R

* J. DUCAZEAUX in progress



1.3 - GEQCHEMICAL DATA

1.3.1 - The pyrolysis temperatures increase with depth, from 436°C to :’49000
(see T°m table 1 and plate 5).

1.3.2 - Hydrocarbons 4:05

"Head space" gases from 18 cutting samples, between 4033 and 5111 m were
analysed in the range C1-C5 (see results on plate 6).

- Sampling of a plug in a cutting sample (stored in tin-bos)
- Storage for 15 days at room temperature in well corked plastic bottle

- Sampling of 1 cm3 of gas and analysis on chromatographical column.

In the 4033 - 4400 m interval, the gases are very wet gases : CHy <: 20 %

of hydrocarbons and the iC4/nC4 ratio is lower than 0.8. Both of these
. characteristics are in agreement with the main oil generation zone
location.

Below 4400 m this wetness tends to decrease : CH4 content increases from
20 to 65 % of hydrocarbons, in agreement with the increasing degree of
catagenesis, beyond the main oil generation zone. The increase in the
104/nC4 ratio is also to be noted : below 4450 m iC4/nC4 is higher than 1.
According to K. LE TRAN* this value:> 1 is generally noted in the gas
generation zone where nC4 (and nC5) tends to decrease.

1.%.3 = Hydrocarbons :> ChH

Chromatographical analyses (thermovaporized fraction C5-C15, and satu-
rated fraction C15-C30) carried out on selected samples show that the X1
(= nC6/methyleyclopentane) and X2 (= nC7/dimethyleyclopentane) ratios

are high, and that the Pristane/nC17 and Phytane/nC18 are low, suggesting
a high degree of catagenesis in the whole section.

1.4 - CATAGENESIS CONCLUSIONS

These optical and geochemical data show a high degree of catagenesis. The
main ¢il generation zone ends at about 4600 m. Below 4600 m the wet gas gene-
ration zcone begins.

* K. LE TRAN - Reconnaissance géochimique par analyse des gaz occlus des
déblais de forage (p.21)} - Rapport PRST GEO/LAB Pau n® 20%1/79 RS.



2 - ORGANIC MATTER CHARACTERISTICS — 0IL POTENTIAL

2.1 - PALYROFACIES

4034
4150

4120 m (Portlandian - Kimmeridgian) : Sapropelic organic matter

4233 m (uncharacterized) : amorphous material is associated with
numerous black particles

4239 - 4266 m {Oxfordian) : amorphous material, black ligneous debris and
black particles

4274 - 4302 m (Oxfordian) : abundant ligneous black debris
4351 - 4460 n " : amorphous material and black ligneous debris
4480 - 4500 m (Callovian) : ligneous debris
. 4547 - 4625 m (Bathonian) : black particles, black ligneous debris and finely

divided amorphous organic matter

4655 - 4776 m (Bathonian) : abundant black ligneous material and coaly particles
predominate associated with finely divided amorphous material

4800 - 4875 m : black ligneous material and coaly particles
4900 - 4965 m : - idem -
4979 - 5003 m : ligneous and coaly material.

2.2 - ORGANTIC FACIES IN FLUORESCENCE

The only SWC sample at 4034 m in the Portlandian shows, in massive rock, the
common sapropelic facies which is generally typical for the Kimmeridgian =
fluorescent groundmass and algae tasmanaceae and microfilamentous algae. The
fluorescence colours are dark orange and attempts at fading by long blue
exposure proved ineffective : both effects are due to high rank (about 0.8 %
Ro vitrinite equivalent). The fluorescence quantitative indices are 2 on the

. concentrate, 3 on the massive rock ; inversely, the concentrate is richer in
reflectant bitumen.

The same facies appears in cuttings at 4166 m in the Kimmeridgian which is
diluted by derived cuttings and mud preoducts.

4 lot of mud product reflectance histograms can be noted in all cutting samples
along the whole section (0.3 % Ro).

In the underlying section, the best resulis in reflectant matter are given
by the 5 core samples, with bitumen and vitrinite and frequent fluorescent
groundmasses with low indices (0.5 to 1.5) : due to the high rank, the fluo-
rescent exinites have disappeared and only the groundmasses remain.

coifons



2.3 - GEOCHEMICAL STUDY

Geochemical analyses were carried out on 30 samples (6 SWC, 11 cores, 13
cuttings) and on two fluid samples : oil from RFT 26bis (4262 m) and paraf-
finic condensate from DST 2bis (4615 - 4632 m).

2.3.1 = Qrganic matter content

The total organic carbon content (TOC) is high in the whole Jurassic
section : 1L T0C £ 15 % of rock, except in the sandstony samples from
the reservoir (T0C ¢ 1 %) and in the coal sample at 4547 m (TOC = 77 %).

In the 4262 m ~ 4285 m reservoir (Oxfordian), the EOM content (Extractable
Organic Matter) decreases from 4000 ppm at the top to 200 ppm at the
bottom.

. 2.%3.2 - Characteristics of syngenetigcal hydrocarbons
From Portlandian to Callovian, the samples are rich in hydrocarbons
extractable by heating : from 1000 to 18000 ppm (81), and in hydrocarbons
from the range C5-C15. Below 4600 m this content decreases with depth.
The chromatograms of saturated fractions show a slight predominance of
Pristane over Phytane (0.9 { A/B 1.9 ; see plate 4).

2.3.3 - Petrcligen potential of kerogen

The petroligen potential of kerogen is estimated by pyrolysis analyses,
The results are given in table 1 ; hydrogen indices HI) and oxygen
indices (0I)} are plotted in a diagram on plate 3.

Content in hydrocarbons produced by pyrolysis {82) is high to very high
(except for the sandstony samples) from 4034 to 4600 m. Below 4700 m,
this content is still medium, considering the high degree of catagenesis.

. The related HI are : high for the Portlandian sample at 4034 m (= 436),

medium from 4100 to 4562 m and low below 4600 m. Except for the sandstony
samples, the CI are lower than 50 mg/g TOC.

2.4 - CONCLUSIONS REGARDING OIL. POTENTIAL

The whole section with abundant organic matter presents a medium to high
present potential, decreasing with depth, and is/was a good mature oil source
rock.



3 - CHARACTERISTICS AND QRIGIN OF OIL AND CONDENSATE

Two fluid samples have been analysed :

- oil from RFT 26bis, 4262 m
- condensate from DST 2bis, 4615 m.

The gross composition of the condensate from D3T 2bis is very close to the
composition of 0il from RFT 26bis (see table 2) ; but the Saturated/Aromatic
hydrocarbon ratio is slight higher (4.1 ve 3.0).

The A/B = (Pristane/nC17)/(Phytane/nC18) ratios (= 1.8 for condensate and 1.55
for o0il) show an origin in the Callovian/Bathonian shales.

The catagenetical indices mainly Pristane/n017 and Phytane/n018 show that the
condensate is more mature than the oil. According to the correlations with the
syngenetical hydrocarbons, the average degrees of catagenesis of their source
rocks correspond with the degrees observed in the well 15/3-3 at about 4450-
4550 and 4700-4800 m respectively.



TABLE 1

POC  Total organic carbon (% of rock)

I0C Insoluble organic carbon (% of rock)

EOM  Extractable 0.M. in chloroform {ppm)

S1 Hydrocarbons present in the rock
52 Hydrocarbons produced by pyrolysis
HI Hydrogen index (mg HC/g TOC)

01 Oxygen index {(mg CO2/g TOC)

Tm Temperature at the top of 32

X1 nC6/methyleyclopentane

X2 nC7/dimethyleyclopentane

Yi nC?/Toluene

Pr Pristane

Ph Phytane

A,B  Pr/nC17, Ph/nc18.

% ng HC/g of rock



Samples PYROLYSIS (ROCK-EVAL) 05 - C15 C15 - €30
AGE
e Depth TOC 10C EO EOM
{n) g 1 ppm g T0C 3 52 Hi 0l Tn X1 X2 1 Pr/nC17 | PR/nCI8 | A/B
_Portlandian _ SHC 1 4034 6.2 13,06 | 27.0 4% | <5 436 0.82 1.9 1.36 0.75 0.63 1,20
KinJPort, | D 2 400 5.1 §.21 8.85 174 30 438
7 D 3 4150 7.8 5.97 | 16.8 215 19 41 1,90 4,66 1,12 0,40 0,43 0.93
? D 4 4200 5.6 5,88 | 11.06 167 13 432
""""""" SWC 5 4239 2.6 1,14 1,88 72 23 444
0IL 4262 2.39 7,4 0,68 0,50 0,32 1.54
Oxfordian c1 6 4262,30 0.7 0,35 4020 57.0 T 1.22 174 m 445 - - - 048 0.35 1.5
" 7 4263,50 525 | 5.1 2240 4.3 1.55 | 10.0 190 448 1.83 5.87 0,24 0,40 0,26 1,50
" 8 4265 0.20 3790 75.8
_______ " g 4768,55 0.8 480 6.0 0.41 0.81 10 49 442 2.2 4.4 0.53
£2 10 427506 1.85 | 1.55 1230 7.5 - - - 0.46 0,33 1.4
Callove- " 1 4278.,80 0.15 200 11.8
Oxfordian " 12 428367 0.2 220 11.0 - - - 0,98 0,84 1,16
D 13 4380 4,95 4,2 5.42 109 21 433 2.3 6.8 0.90 0,67 0,61 1.09
_______ SHC 14 4460 §,15 3.3 6.21 150 10 453 3,02 6.78 0.62 0,38 0.24 1.53
" 15 4535 15.0 4.9 21.67 144 £ 5 559
547448 | 77,0 18.6 | 215 20 {<5
Ch 16 4562 7.3 1220 1,7 3,26 | 11.15 152 < 5 459 , 5,48 0,22 0,52 0.17 2.9
Condensate §B15/32 . 8,73 0.30 0.24 0.13 1.80
i} 17 4625 0.55 0.39 0.30 54 9 439
Bathonian " 18 5635 3.35 1.30 - - 33.5 -
" 19 4650 3.30 2.37 - - 28 - 1.63 | 10.7 0.14 0.37 0.36 1,04
" 20 4660 2,75 1.29 - - 23.5 -
" pal 475 4,50 1.74 1.69 .5 | % 444
SKC 22 4750 3.30 1.74 1.87 57 10 467 2,54 9,37 0.86 0,17 0.09 1.9
D 23 4850 1.90 1.00 1.20 63 26 460 1.9 6.83 0.40 0.26 0.18 1.43
_______ " 24 4900 1.30 0.49 0.45 5| 35 480
halenian/ SKC 25 4979 5.90 0.9 3.79 B4 45 i3
Toarcian {6 25 4996 4.80 0,84 3.70 7 |<5 483 1,92 7.85 0.08 0.55 0.43 1,25
_______ " 27 500.5 1.05 0,106 | 0.23 22 15 >490
" 28 5004 0.42 0.03 0.03 | 10 57 - _
7 D 29 5070 2.4 8.53 0.47 0.19 0.17 1.10
" 30 5114 2,62 9,95 0.67 0.3 0,26 1.3
SHC = Sidewall core * S2 too low for Tm readings
C = Corse
D = Cuttings

Table 1 - 15/3-3 : Geochemical resulis



l TABLE 2
l 15/3-3 — OIL AND CONDENSATE
l RFT 26bis DST 2bis
4262 m 4615 - 4632 n
‘ Distillate 42.4 % 33,6 %
_ Saturated HC = S 41.6 : 51.9
' : Aromatic HC = A 13.8 : 12.7
‘ Resins 1.9 : 1.8
: Asphaltenes 0.2 -
l P S/A 3.01 4.08
l : Pr/nC17 = 0.50 0.24
‘ Pn/nC18 = B 0.32 0.13
l : A/B 1.54 1.80
. % Alk/Sat 27 25
l P Alk/r 24 18
. X2 = nC7/DMCP 7.4 8.73

-"--5
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