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1 -

I - GENERAL REMARKS

. Analyses are carried out on small volumes of cuttings between
5 600' and 7 650', The organic inventory and the characterization of organic
matter are consequently partial.

. Characterization of crude oil from the D.S.T. 2 test and compa-
rison with crude oil from 1 7 / 1 2 - 1 * .

ANALYSES j

- On washed (with water and.teepol) and sorted cuttings •

.15 measurements §ti total organic carbon (T*O*C*)
contents ;

* 4 "minianalyses" - G.P* Chromatograpfcy on saturated
fraction of extract by Hexane from rock* separated on a minicolumn with
aluminai Quantity of rock necessary is lower than i g* ;

. 2 "minianalyses" on the very fine particles which
are representative of the mud : "Contamination-test" ;

. 2 analyses of vapors*

- On crude oil from D. S. T* 2, test :

. "Composition" Of chlcroformic extract ;

. G. P» Chromatographies of saturated and aromatic
oil fractions, obtained by "Composition" ;

. Vapor analysis.

PRESENTATION OF RESULTS :

- Plates (Loose-leaf) :

. Plate 1 : one log of T. 0. C.
* Plate 2 : Photographic reductions of the oil

characterization chromatograms.

- Appendix :

* "A" : Histogram (D*S*T. 2 - oil)
. "B" i Analytical cards of oil and rock extracts*
. "C" : Comments on the cutting-extract chromato-

grams* The reductions of these chromatograms are attached*



II-fiJBSULTS
•it*-»ml"|i i—i 1— r— — •

2-1 - ORGANIC INVENTORY

(see plate 1)

The "graph" of T. 0, C« measurements Shows contents
between 1 and \ ,5 f° for almost the whole of the zone StiijctiecL The contents are
about 2.5 to 3.5 $>, between 6 700' and 7 200».

These values are slightly in excess for the cut-
tings are contaminated by gas-oil, even after being washed (see appendix "C")

The E.O.M, measurements could not be carried out
(insufficient quantity).

2-2 - PALYNOFACIES EXAMINATION OF THE RADIOACTIVE SHALES BETWEEN
6 950' and 7 050* - J. F T RAYNAUDT

The palynofacies is of a chiefly sapropelic type,
"clean" (liitle ligneous waste). It seems identical to the palynofacies of the
sapropelic source-rocks recognized in the norvegian zone. The thermal alteration
index (T. A. I.) is very low.

2-3 - CHARACTERIZATION OF CRUDE OIL FROM THE D.S.T. 2 TEST,

(see plate 2)

The Saturated Aromatic ratio (S/A) is loir
(s/A =1.8) : crude oil slighily migrated.

The ehromatogram of the saturated oil fraction
shows some well-developed normal-paraffins which are, however, irregularly dis-
tributed. There is not a regular decrease in n-alkane contents as the molecular
mass increases. The peaks of isoprenoids are still well-developed : Pristane and
Phytane are more developed than nC. 17 and n6. 18. The chromatogram of Vapors
(lighter fraction) also still shows a fairly extensive development of the peaks
between the a- alkane peaks.

It is therefore a crude oil of rather low matura-
tion. This oil is less mature than that of Bream 17/12-1 :

* S/A ratio (1.8.) lower than those éf Bream (2,94 and
2» 86) ;

. The Pristane and Phytane peaks are more developed than
their ''accompanying peaks" - HO, 17 and rC# 18»

This ratio is reversed for the oil from Bream.



III - C O N C L U S I O N S

- The kerogen from the radioactive shales - 6 950' to 7 050' - ,
with medium T.O.C., seems favorable - in view of the palynofacies - to oil
generation, but the diageJjesis - in view of the low T.A.I. - is not very
advanced : probable source-rock with gocd petroleum potential but of low
maturity (beginning of main phase of oil generation) ;

- The "ål from the test is little evolued. It is less mature than
in Bream (17/12-1X) j

- The low diagenetical evolution of the organic matter and the
oil is linked with the low burial depth •» 7 000' - and a mean local paleo-
geothermal gradient (deduced lay Reflectance) : shelf conditions.



A N N E X E S "A"

HISTvGRAI&iE GENERAL DES N.ALCAMES

(SORTIES DU PROGRAMME HYOR^TAL)

Le programme IIYOR0TAL traite les résultats de 4 analyses chromatographiques : gaz désorbés "courts", gaz désorbés "longs", gaz therraovaporisés,
huile saturée de 1'extrait chloreforrnique. On trouvera :

Colonne 1 : nomenclature des alcanes

Colonne 2 : (figure.) résultats de 1'analyse des gaz désorbés

Colonne 3 : (figuré+) résultats de 1'analyse des gaz désorbés ,

Colonne 4 : (figure*) résultats de 1 «analyse par THER,,OVAPOR I SAT I OH

Colonne 5 : (figure x)résultats de 1'analyse de la fraction "Huile Saturée"

C1 å C5

C5 a C10

C5 a C15/C17

C15 å C35

Tous les résultats sont exprimés en P i t i e s par million (ppm) en masse de 1'échantillon de roche .
en to masse pour les échsntillons d'huiles

La courbe figurée dans la partie droite de la pianche est le report des teneurs en alcanes normaux obtenues par cbaque technique, l'echelle des
concentrations étant de forme logarithmique.

©
LMndieation marginale supérieure reproduit enfin la somme des teneurs en Jso et n-alcanes les plus legers jusqu'a C14

© <£> vi) ©
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ANALYSE D'HUILE <w*..pirvi (sur O,

ECHANTILLON • Huile D S T 2 prise au separateur Nondistillee Non desulfuree COT MOE t o t a l e
MOE t lésu l t u r e e

A s p h a l t e n e s I nso I UD I es /CCI 4 C -

CH Sa tu rés •: 39,6/. CH Aromat iques 21,fZ\ S/A - 1j

CONSTITUTION : .
Aspha l t e n e s ' As 3 5''/.
Résines ' • R = fj',S
C o n s t i t u a n t s h u i l e u x CH - si,2
P e r t e s + R é s i d u s : 1 0 0 - ( A - R + C H ) = / / , ' /

A N A L Y S E D E S H Y D R O C A R B U R E S S A T U R E S P A R C P G ( P o i d s d e l a p r i s e d ' e s s a i =
P r o p o r t i o n d e s n . a l e a n e s d a n s l e s S a t u r e s 1 6 f g ) %
P r o p o r t i o n : d u F a r n e s a n e - o J - 3 % d u P r i s t a n e - 1 , 5 1 d u P h y t a n e - it
R a p p o r t s ; P r i s t a n e / P h y t a n e - 1 , 0 2 P r i s t a n e - ' n . C 1 7 1,ZG P h y t d n e / n . C 1 8 " / < ? /

R e c h e r c h e d e d o m i n a n c e p a i r e o u i m p a i r e p a r c a l c u l c i u C a r B o n P r e f e r e n c e I n d e x ( C P I ) :
C P I e n t r e l a n . a l c a n e c 17 e t l a n . a l c a n e : C 2 9 CPI = or?P3

SONDAGE : B R I S L I N G 1 7 / 1 2 - 2

H u i l e D S T 2
Age ou Format i on :

CH

brutes

D i s t r i D u t i o n r e l a t i v e d e s n . a l c a n e s :
n C | 4 n . C 1 5 n . C 1 6 n . C 1 7 n . C 1 8 n . C 1 9

":, sree % r,ti % e S3 "•• r29

/VWf¥YyV/v v v vVv y v\
VvVwvvwx

n . C 2 0
7,4/

n.C21 n.C22 n.C23
s, 9 8

n.C24
er29

n.C25

HISTOGRAMMES DE LA DISTRIBUTION RELATIVE DES n.ALCANES EN FONCTIQN DU NOMBRE N DE CARBONES

D t e i l e I l e ar i t l ime t i que

18-

1 6 -

12 -

10-

8 -

6 -

4 -

2 -

n.C26
S.21

20%-r

IS T

10 -

5 -

4 -

3 -

2 -

n . C 2 7
4, 1ST

n.C28 n.C29
4,39 '« 3,47

n .C30
2,63

n.C31
3 03

n.C32
i. 31

n . C 3 3
2.39 'A

10 20 25 30 ITN
0,1

EchelIe Iogar i thmi que

10 20 25 30
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ANALYSE P'HU I LE ftU D'EXTRAIT CHLOROFORMIQUE DE ROCHE (sur

COT =

mg)

MOE t o t a l e
MOE désul f u r é e

Aspha l t enes I n s o l U D I e s / C C I 4 C =

CH S a t u r é s - ; CH Aromat iques =

ECHANTILLON :

CONSTITUTION :
A s p h a l t e n e s As=
Rési nes - R =
C o n s t i t u e n t s h u i l e u x CH =
P e r t e s + R é s i d u s : 100 -(A+R+CH) =

ANALYSE DES HYDROCARBURES SATURES PAR CPG ( P o i d s d e l a p r i s e d ' e s s a i )
P r o p o r t i o n d e s n . a l c a n e s d a n s l e s S a t u r é s =
P r o p o r t i o n : d u F a r n e s a n e = d u P r i s t a n e = d u P l i y t a n e =
R a p p o r t s : P r i s t a n e / P h y t a n e -1,42 P r i s t a n e / n . C 1 7 -0,45 P h y t a n e ' n . C 1 8 = 0,4i

R e c h e r c h e d e d o m i n a n c e p a i r e o u i m p a i r e p a r c a l c u l ciu C a r b o n P r e f e r e n c e I n d e x ( C P I ) :
C P I e n t r e l a n . a l c a n e e t l a n . a l c a n e : C P I =

S/A =

SONOAGE : 1 7 / 1 2 - 2 6580-6600 '

Age ou Fo r m a t i on :

brutes

/yyyyyyx
/yyyyVyyy

nC14
7,10%

D i s t r i D u t i o n r e l a t i v e d e s n . a l c a n e s :
n . C 1 5 n . C 1 6 n . C 1 7 n . C 1 8 n . C 1 9 n . C 2 0 n . C 2 1 n . C 2 2 n . C 2 3 n . C 2 4 n . C 2 5 n . C 2 6 n . C 2 7 n . C 2 8 n . C 2 9 n . C 3 0 n . C 3 1 n . C 3 2 n . C 3 3

/g,4 7 % 9,7 g SJ4 4,47 % 27? 1,66 1t03 O 57 0,30 a 21 a, (4 %

20»

1 8 -

H I S T O G R A M M E S DE LA D I S T R I B U T I O N R E L A T I V E DES n . A L C A N E S EN F O N C T I O N DU NOMBRE N DE CARBONES

E c h e M e a r i t h m e t i q u e

12-

8 -

6 -

2 -

'5 ^

10 -

5 -

4 -

ii

• + • + - * -
10 20 25 30 3S N

0 ,1 •

I i

i !

10 20

E c h e l l e I o g a r i t n m i q u e

30 35 N
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ANALYSE D'EXTRAIT CHLOROFORM IQUE DE ROCHE (sur

MOE t o t a l e
MOE d é s u l f u r é e

A s p h a l t e -nes I n s o I U Q 1 e s / C C I 4 C =

CH S a t u r é s = ; CH A r o m a t i q u e s =

E C H A N T I L L O N : COT =

C O N S T I T U T I O N :
A s p h a l t e n e s A s -
R é s i n e s - R =
C o n s t i t i / a n t s h u i l e u x CH =
P e n e s + R é s i d u s : 1 0 0 - ( A + R + C H ) =

A N A L Y S E DES H Y D R O C A R B U R E S SATURES PAR CPG ( P o i d s d e l a p r i s e d ' e s s a i = )
P r o p o r t i o n d e s n . a l c a n e s d a n s l e s S a t u r é s =

• . • -. P r o p o r t i o n : d u F a r n e s a r t e = d u P r i s t a n e = . d u P h y t a n e -
R a p p o r t s ; P r i s t a n e / P t i y t a n e -1,ii P r i s t a n e / n . C 1 7 -0,46 P h y t a n e / n . C 1 8 -0,43

R e c h e r c h e tie d o m i n a n c e p a i r e o u i mp a i r e p a r c a l c u l t i u C a r b o n P r e f e r e n c e I n d e x ( C P I ) :
: CP I e n t r e I a n . a l e a n e e t l a n . a l c a n e : CP I =

D i s t r i o u t i o n r e l a t i v e d e s n . a l c a n e s :
n C f 4 n . C 1 5 n . C 1 6 n . C 1 7 n . C 1 8 n . C 1 9 n . C 2 0 n . C 2 1 n . C 2 2 n . C 2 3 n . C 2 4 n . C 2 5
9,447. 16,23 % lt,Z$ '/, -14,24% 11,04% S,S7 % 6,1 Z % 4,18 % 2,79 % 1,65 % 1,38 '•> å.S? ":

HISTOGRAMMES DE LA DISTRIBUTION RELATIVE DES n.ALCANES EN FONCTION DU NOMBRE N DE CARBONES

mg)

S/A =

SONDAGE : 1 7 / T 2 - 2 6 9 8 0 - 7 : 0 0 0 '

Age ou Format i on :

brotes

y ,.xxxxxxxxxx
n.C26
O.S4

n.C27
0 4S

n.C28 n.C29 n.C30
in

n.C31 n.C32 n.C33

20%

18-

16-

1 2 -

6 -

2 -

E c h e I I e ar i thmét i que 20Z-

15 -̂

10 -

5 -

4 -

3 -

2 _

i M
i i!
I !•

hi.
20 25 30

0,1 •
35 N

i i i

! I

i i

i i I I
! i

20

E c n e l le I o g a r i thmi.que

25 30 35 N



7557

ANALYSE

ECHANTILLON :

CONSTITUTION :
Asphalt enes

D ' E X T R A I T CHLOROFORM I Q U E DE ROCHE ( s u r

• COT - MOE t o t a l e
: . MOE d é s u l f u r é e

Asph a l t e n e s I n s o l UD I e s ' C C I 4 < C =

mg)

CH S a t u r é s • •- ; 'CH A r o m a t i q u e s -

As- ' -
R e s i n e s R =
C o n s t i t u a n t s n u i l e u x CH = . .
P e r t e s + R é s i d u s : 100 - ( A + R + C H ) =

ANALYSE DES HYOROCARBURES SATURES PAR CPG ( P o i d s d e l a p r i s e d ' e s s a i > )
P r o p o r t i o n d e s n . a l e a n e s d a n s l e s S a t u r é s -
P r o p o r t i o n : d u F a r n e s a n e = du P r i s t a n e - du P f i y t a n e =
R a p p o r t s : Pr i s t a n e / P h y t a n e = f r 3 g P r i s t a n e / n . C 1 7 - 0,4O P h y t a n e / n . C18 ~.6,iS

R e c h e r c h e de d o m i n a n c e p a i r e ou i m p a i r e p a r c a l c u l ciu C a r b o n P r e f e r e n c e I n d e x ( C P I ) :
CPI e n t r e l a n . a l c a n e e t l a n . a l c a n e : CPI =

S/A =

SONDAGE : 1 7 / 1 2 - 2 6 9 8 0 - 7 0 0 0 ' ( " M U D " )

Age ou F o r m a t i on :

brutes

r\L14-
Di s t r i DU t i on r e l a t i ve des n . a l p a n e s :
n . C 1 5 n .C16 n .C17 n . C18 n . C19 n . C 2 0
44,99 % rS,99 % tft21 %-t2f4g % 10,00% e,T2

n .C21 n . C 2 2 n . C 2 3 n . C 2 4 n . C 2 5 n . C 2 6 n . C 2 7 n . C 2 8
i 140 '"- 1,02 ", 0 67 ': 0.35°» '«

n.C29

"•:-. ~4H|STOGRAMMES DE LA DISTRIBUTION RELATIVE DES n.ALCANES EN FONCTION DU NOMBRE N DE CARBONES

18-

E c t i e l l e ar i ttime t i que

• • » • -

12 -

10 -

8 -

6 -

2-

«OX-

'S i

10 -

5 -

4 -

3 -

2 _

1 1
0,1 •

n .C30 n . C S I n . C 3 2 n . C 3 3

! i ! i

! hi
i l l

! i i i
* i

20

Echel le Iogar i throi que

25 30 3b
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ANALYSE

ECHANTILLON :

CONSTITUTION :
Asphaltenes

D ' E X T R A I T CHLOROFORM IQUE DE ROCHE ( s u r

COT = MOE t o t a l e

MOE d é s u l f u r e e

A s p n a l t e n e s I n s o l U D I e s / C C I 4 C -

mg)

; CH A r o m a t i q u e s •

A s -
R e s i n e s - R =
C o n s t i t u a r t t s f i u i l e u x CH = . CH S a t u r é s -
P e n e s + R é s i d u s : 1 0 0 - ( A t R + C H ) =

A N A L Y S E DES HYDROCARBURES S A T U R E S PAR CPG ( P o i d s d e l a p r i s e d ' e s s a i = )
P r o p o r t i o n d e s n . a l c a n e s d a n s l e s S a t u r é s -
P r o p o r t i o n : d u F a f n e s a n e = d u P r i s t a n e - d u P h y t a n e =

R a p p o r t s : P r i s t a n e / P h y l a n e = Zo4 P r i s t a n e / n . C 1 7 -0,39 P n y t a n e / n . C 1 8 =0,42

R e c h e r c h e d e d o m i n a n c e p a i r e o u i m p a i r e p a r c a l c u l ciu C a r b o n P r e f e r e n c e I n d e x ( C P I ) :

CP I e n t r e l a n . a l c a n e e t l a n . a l c a n e : C P I =

S/A =

SONDAGE : 1 7 / 1 2 - 2 7 1 4 0 '

Age ou Fo rmat i on :

CH

; brutes

/YYYVYYYYN
. A/vvvwvVvD i s t r i o u t i o n r e l a t i v e d e s n . a l c a n e s :

n C ^ n . C15 n . C 1 6 n . C 1 7 n . C 1 8 n . C 1 9 n . C 2 0 n . C 2 1 n . C 2 2 n . C 2 3

20,17% I2,i'2 "'" 16,02 % 7,fr % 3fS6 % Z.S2 % 1Jg % 1rZe % 0,83 % O,63

- . 4 H I S T O G R A M M E S DE LA D I S T R I B U T I O N R E L A T I V E DES n.ALCANES EN FONCTION DU NOMBRE N DE CARBONES

n . C 2 4

0,46
n.C25
O 42

n.C26 n.C27 n.C28
0,30 %' 0,48 %

n.C29
•J

n.C30 n.C31

\

n.C32 n.C33

18-

16-

12 -

10 -

8 -

6 -

2 -

I I"
i !

le ar itnmét i que

is -.

10 -

5 -

4 -

2 -

1 -

10

1 1 1 I M , I
20 25 30

0,1

j !

i i

) I
I i

35 N

Echel le logar ithmique

10 20 3S ' ' i ' V" 'Jk N
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ANALYSE

ECHANTILLON

CONSTITUTION

D ' E X T R A I T C H L O R O F O R M I Q U E DE ROCHE ( s u r

COT - MOE t o t a l e
MOE désul f u r é e

Aspnal tenes Inso I U D I e s CCI 4 C -A s p h a l t e n e s As
R é s i n e s • R =
C o n s t i t u e n t s h u i l e u x CH = CH S a t u r é s ; CH A r o m a t i q u e s
P e r t e s -r R é s i d u s : 1 0 0 - ( A ' R + C H ) - •

A N A L Y S E OES H Y D R O C A R B U R E S S A T U R É S P A R CPG ( P o i d s d e l a p r i s e d ' e s s a i = )
P r o p o r t i o n d e s n . a l e a n e s d a n s I e s S a t u r é s =
P r o p o r t i o n : d u F a r n e s a n e = d u P r i s / t a n e = d u P h y t a n e -
R a p p o r t s : Pr" i s t a n e / P h y t a n e = / , / J T P r i s t a n e / n . C 1 7 -0,37 P h y t a n e / n . C 1 8 - 0J33

R e c h e r c h e d e d o m i n a n c e p a i r e o u i mp a i r e p a r c a l c u l Uu C a r b o n P r e f e r e n c e I n d e x ( C P I ) :
C P I e n t r e I a n . a l c a n e e t l a n . a l c a n e : CP I =

D i s t r i D U i i o n r e l a t i v e d e s . n . a l p a n e s :
nCU n . C 1 5 n . C 1 6 n . C 1 7 n . C 1 8 n . C 1 9 n . C 2 0 n . C 2 1 n . C 2 2 n . C 2 3
i5,19Z 1S.97 ', 17,69 %' f/,60 % 7,4G % f,7O ">• 3,7? % 2.39 \ 1,£i ":- 0,9ff

n.C24 n.C25
0,85

- , ; H I S T O G R A M M E S DE LA DISTRIBUTION RELATIVE OES n.ALCANES EN FONCTION DU NOMBRE N DE CARBONES

20%

18-

16-

12 -

10-

6 -

2 -

Ectiet I e av i thrnet i qae

I i

u

n .C26
O,45

15 ^

10 -

5 -

4 -

3 -

2 -

0,1
10 15 20 30 35 N

mg)

S/A •--

SONDAGE : 1 7 / 1 2 - 2 7390'

Age ou Format i on .

CH

> brutes

xx xxx x rx7\
x

n . C 2 7
0,50

n.C28 n.C29 n.C30 n.C31 n.C32 n.C33

Echel I e I ogar i ttimi que

; ! i ! !

i i l ! Mc

10 IS 20 30



bi 1

A P P E N D I X "C"

CONTAMINATION

Depending on its lithological nature a
sample is -to a greater or lesser extent- "reeéptive" to gaa^oil contained
in mud. Another very important factor is the preservation of the sample» It
must "be- preserved wet : this prevents a major loss of light molecules and
slows down penetration by gas-oil*

When gas-oil is superficial it can "be
eliminated fairly well by surface washing with water and teepol*

In the case of the samples studied the
pollution could not be eliminated* The analyses show the probable occurrence
Of two different contaminants :

- Normal gas-oil t

Vapor analysis - 6 320' - and "minianalyses"
on rock-extracts - 6 580' to 6 600* ; 6 980* to 7 000' - and the very fine
particles show a distribution of normal-paraffins typical of gaz-oil*

- "Lighter .contaminant" ?

The "minianalyses" - 7 140* and 7 390• -
shows different chromatographical spectrum.

The spectrum of n-pariiffins extends towards
lighter molecules. This lighter nature is corroborated by vapor analysis of
7 140' sample.

Two hypotheses are possible :

- Epigenetic gas with condensate :

Comparison with the gas and cendasate from C»0,D> 1
shows some disparities regarding isoprenoid/n-alkane ratios* The distribution
of n*paraffins shows a very sharp exponential fall : nC. 16/aC, 21 = 6,5 }
For gas with condasate from 0. 0, D» 1 nC, 16/nC. 21 = 2,

- "Li^ht Gontamjnajit" t

This is the hypothesis that we shall adopt in view §f the
very sharp differences from the 0*0,D, 1 ga$ with condensate and of the expo-
nential decrease comparable with that of an industrial distillation product.
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MINIANALYSES

C2

hb r ma I gas-oi l

6980 ' -7000*

black shales

Washed and sorted

Light con tam inan t

7390'

Grey-black shales

Washed and sorted
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VAPOR ANALYSES

C3

6 3 2 0 d r y c u t t i n g s

•T-+—
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c o p. i

GAS WITH CONDENSATE

C h r o m a t o g r a m o f s a t u r a t e d o i l f r a c t i o n

C h r o m a t o g r a m o f v a p o r s



ANALYSES OF HYDROCARBONS CHARACTERIZATION

**t~ Composition of c;;tract by chloroform

X Vapor analysis

i * Analysis of saturated oil fraction

^ Minianalysis

O Analysis of aromatic oil fraction
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C R U D E O I L O F T H E D S T 2

PL 2

Chromatogram
of saturated oil fraction-

Chromatogram of vapors
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