
TABLES 9/4-3

Table 11

Diameter

30"
20"
13 3/8"

CASINGS

Depth below

m

148
404

1073

KB

ft

487
1325
3520

Table 12 HOLE DEVIATION

Depth below

m

411
675

1085
1716
1775
1907
2048
2185
2242

KB

ft

1350
2214
3561
5629
5825
6255
6720
7170
7355

Degrees

0.5
0.25
0.75
0.75
0.5
0.5
0.3
0.5
0.3

Table 13a

Depth below KB

m

155
413
687

1085

1141

1562
1851
1912
2121
2190

2493
2621
2682

ft

510
1355
2255
3561

3742

5125
6074
6274
6960
7185

8180
8600
8800

Weight
PPg

8.8
9.9

11.1
11.5

12

12
12.1
12.3
12.1
12

11.5
11.9
11.9

Funnel

vise.
sec

60
75
50

48

43
45
45
43
48

42
40
45

MUD PROPERTIES

Filter

loss
cm3

8
13

12

9.5
7.2
6
5
6.3

3.5
6.2
6.4

%
oil Remarks

Drilled 36" hole w/sea water, no returns
Circ. and cond. hole

Circ. and cond. hole. Bridging at 1400'. Circ. and
cond. Bridging at ! 340'. Circ. and cond.
Formation broke down, lost 288 bbls mud to for-
mation

Drilling in sticky shale
Silt from formation caused increase in viscosity
andPV.
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I - GENERAL REMARKS

. The object of Geocheraical study is to give an organic inventory and to
estimate the petroleum potential of the Lower Cretaceous and Jurassic.

. The cuttings available were dried and unwashed.
All the analyses were carried out oh cuttings washed with water and
teepol.

. The organic inventory -between 6000' and 8600'- includes 25 measurements
of insoluble organic matter (iOC) contents and 25 measurements of organic
matter extractable by chloroform (EOM).

. Characterization ; . 1 "minianalysis" - chromatography of the saturated
hydrocarbon fraction, separated on alumina, of the
extract by Eexane in a glass tube.

. 2 "compositions" of chloroformic extract, with
chr omatographical analyses of saturated and aromatic
hydrocarbon fractions.

. Presentation of results.
- Plate (loose-leaf)

Plate 1 = results of organic and mineralogical inventories
Plate 2 = reductions of chromatograms
Plate 3 = card "Etude Matiére Organique"

- Appendix
2 analytical cards of chloroformic extract from rock.

II- RESULTS AED IHTERPRETATION

- Between 6000* ..and 7840' (Middle Cretaceous to upper Jurassic)

The simultaneous examination of contents in IOC and EOM shows an average
of about 1 % in IOC of which the quantity of organic matter extractable
by chloroform is rather low (\500 ppm)
The bitumen ratio (BR) is not very high. It reaches 7 % at 6410'. One
"minianalysis" on this sample shows a distribution spectrum of normal
-paraffins typical of gas-oil : contamination by fuel in mud.
This observation implies that the actual BR are lower than those measured.
The low bitumen ratios show the non-occurrence of epigenetical products
in the studied zone.
The insoluble organic matter (kerogen) -from examination of the palynofa-
cies (*) - is chiefly a mixture of angular black wastes and of ligneous
material % facies with a very low petroleum potential

(*) J.F RAYHAUD, Octobre 73
"Sondage 9/4-3. Etude palynologique des déblais entre 6000» et 8610• "
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- Between 7840' and 8000' Radioactive shales (Kimmeridgian)

The organic inventory of this homogeneous lithological zone is based on two
samples J 7920' and 7970'.The IOC contents are high -4.7 and 5.6 %.
The low pereentages (< 4 %) of organic matter extractable by chloroform
indicate an unfavorable organic material or low maturation.
The 7970' sample -higher content in extractable matter- was selected for
study of the.Composition of the chloroformic extract. The chromatogram of
the saturated hydrocarbon fraction shows fairly numerous and well -distri-
buted normal - alkanes, no regular decrease in n.alkane contents
proportional to the increase in the number of carbons, a fairly clear
imparity between n C19 and n C25, Pristane/n C17 and Phytane /n C18 ratios
greater than 1 (Pristane/Phytane = 0.86), the development of cyclanes
between n C25 and n C30.
The characteristics of this extract point out a good petroleum quality
of the kerogen and low maturation.
Examination of the palynofacies shows very high-quality sapropelic shapeless
matter.
The Radioactive shales of 9/4-3 well are source rock which has not yet
squeezed out its hydrocarbons or has done so only to a limited extent.

- Between 8000* and 8600' (Dogger-Lias ? ; Lower Kimmeridgian to Oxfordian ?)

The sampling is made chiefly on the argillaceous beds. The results are
of only punetual value because the lithology is not homogeneous : sandstones
and shale beds. More examination of the palynological preparations shows some
derived cuttings possibly from Kimmeridgian material.
The contents in IOC and EOM are variable.
The 8400' sample (IOC = 4 ft, EOM = 4000 ppm, BR a 8 f>) was selected for
characterization of the extract by chloroform. The n.alkanes are well
distributed but little developed (3.7 f° of n. alkanes in the saturated
hydrocarbon fraction), their development is irregular and shows a sharp
prevalence, between n C21 and n C27, of the n.alkanes with an odd number
of carbons.
The isoprenoids are fairly well developed. Pristane is very abundant
(Pristane/Phytane =2.47).
The palynofacies is composed of sapropelic shapeless organic matter and
of "carbonized" ligneous wastes. A part of the shapeless matter is probably
derived from the radioactive shales. (j.p RAYNAUD).

There is no correlation between the chromatograms of the saturated hydrocar-
bon fraction of this extract and that of the extract from Kimmeridgian
radioactive shales - especially fairly clear disparity in the Prist'ane/Phytane
ratio : the syngenetical organic material is different.
The chromatograms of the aromatic hydrocarbon fraction - 7970' sample
in the radioactive shales and 8400' sample - also show different charac-
teristics and corroborate the disparity between these two geochemical facies.
The aromatic hydrocarbon fraction from the 7970' sample is characterized
by a fairly benzotiophenic development, a cyclanoaromatic development
without peak of true aromatics. The aromatic hydrocarbon fraction from
8400' sample has not a benzothiophenic development, the graph increases
only from the dibenzotiophens.

- Comparison between the two extracts -7Q701 and 8400' samples. - from
9/4-3 and the extracts from some other wells in the florvegian Sea.

. There is a good correlation between the chromatogram of the saturated
hydrocarbon fraction from the 7970' sample and the chromatograms of
almost all e>~: tac ts by chloroform from radioactive shales (upper Jurassic)
studied in the Norvegian zone - main source-rock -.

• • • / • • •
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There is no correlation between the extract from the 7970' sample
(saturated and aromatic hydrocarbon fractions)and the crude oil from the
Dogger - Lias in the Heimdall Well (25/4-1). The absence of correlation
between the saturated fraction of crude oil from the Dogger - Lias in
25/4-1 and that of extracts of radioactive shales from other wells (*)
is corroborated by the chromatogram of the aromatic fraction from the
radioactive shales in 9/4-3.

There is no correlation between the crude oil from Dogger -Lias in
Heimdall and the 8400' extract from rock in 9/4-3. In these two samples
Pristane is however much more developed than phytane.

In bream 17/12-1 well (**) the saturated hydrocarbon fraction from the
7150' sample in the radioactive shales of the Kimmeridgian shows some
particular characteristics, (especially : Pristane more developed than Phy-
tane, clear development of heavy molecules).
The data from the chromatograms of saturated and aromatic fractions
point to a new geochemical facies ; disparities between extracts from the
Dogger - Lias in Heimdall, and the "classical" geochemical facies from
the radioactive shales recognized in other Norvegian Sea Wells, for
instance in 9/4-3.

Ill - MIMERALOGICAL DATA (see plate 1)

The "graphs" of distribution of the main minerals and clay minerals show a
clear break at the base of the chalk -64501-. The chalk contains approximati-
vly 80 f> of calcite, 10 f> of Quartz and 10 f> of Hontmorillonite. The

mineralogical composition of the Lower Cretaceous and Jurassic is fairly
homogeneous, between 6450' and well bottom. It shows however two variations :
- At the top of Jurassic : increase in the percentage of Montmorillonite.

- In the Kimmeridgian radioactive shales : disappearance of Montmorillonite,
Kaolinite slightly more abundant.
The fairly constant mineralogical composition does not show an important
break in sediment supplies, between 64501 and well bottom, nor in the
notable evolution of the mineral diagenesis.

V - CONCLI35IOHS

Specific to the 9/4-3 Well

- There is no show of migrated hydrocarbons, nor of source-rock between
6000' and 7840'.

(*) J. Du ROUCHET July 1973 "Well Heimdall 25/4-1 organic Geochemical report"
and J. Du ROUCHET July 1974 "Complementary analyses on Heimdall 25/4-1"

(**) B. PHILIPPE June 1974 "Bream 17/12-IX Well Geochemical study between
396O1 and 14100' "
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- The Kimmeridgian radioactive shales are a potential source-rock of low
maturity and with a good petroleum quality (Geochemistry and palynofncies)

- The older (age ?) argillaceous beds, which are not radioactive, have proba-
ble petroleum potential, of uncertain commercial interest in 9/4-3 ( low
percentage of n.alkanes, heavy compounds ; low cumulated thickness of
shale beds)
The Geochemical facies is different from that of the Kimmeridgian radioac-
tive shales. The kerogan is less favorable than that of the radioactive
shales.

In the Geochemical context of the North Sea Wells.

- The main source-rock recognized in the North Sea is the radioactive black
shale Formation of the Upper Jurassic.

- The G-eochemical faciss can vary in these shales (for instance : 17/12-1)

- The older argillaceous beds, as in Heimdall, can, locally, be source-rock.
. It is possible that the shales lower than the Kimmeridgian in 9/4-3 are
a potential or effective source-rock in more subsident zone, where the
argillaceous facies must be thicker and more deeply buried.

Supplementary geochemical analyses of other crude oils and rock samples
will be necessary to determine the location and evolution of the geochemical
facies of source-rocks in the North Sea.
These data are to be integrated into the broader geological context.
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ANALYSE D'EXTRAIT CHLOROFORM IQUE DE ROCHE (sur 109,7

Sou/re COT =5,6 MOE to ta le Z56Oppm
MOE désulfurée 2420ppm

Asphaltenes Insol UD I es/CCI 4 C = 1,1%

CH Satures =i

ECHANTILLON : Eg frait CHC/3. defu/Fure
CONSTITUTION :

Asphaltenes As = 1O,ff %
Rés i nes - R = 52.7 Z
C o n s t i t u a n t s h u i l e u x CH = 36,z%.
P e r t e s + R é s i d u s : 1 0 0 - ( A + R + C H ) = 0,5 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 CPG ( P o i d s d e l a p r i s e d ' e s s a i = %1 m g . )
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 = 7%
P r o p o r t i o n : d u F a r n e s a n e = 0 , 3 7 d u P r i s t a n e = O t 9 t d u P n y t a n e = 1,07
R a p p o r t s : P r i s t a n e / P n y t a n e -O,3S P r i s t a n e / n . C 1 7 - . 1 , 2 9 P h y t a n e / n . C 1 8 = 1 ,

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 t i u C a r r a 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 I t e t l a n . a l c a n e : gS DPI = 1,216

CH Aromat iques = 1S,6Z ; S/A =f,3

t i C H
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 1 5 n . C 1 6 n . C 1 7 n . C 1 8 n . C 1 9n.C20 n.C21

% 7,42 % Z5O
n.C22

6J3
n.C23

7,4/
n.C24
S,73

n.C25 n.C26
3,267. 6,S9 % YJZ •/, 10,07% 8,Zi %

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

n.C27
S,4t

SONOAGE : 9 / 4 - 3 7970"

Age ou Format i on :

CH
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yvyy
/vvv \

n.C28 n.C29 n.C30

/VVVVVVVVVV

n.C31 n.C32 n.C33
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ANALYSE

ECHANTILLON : /> / / •<?/ ' / C//C/s .

D'EXTRAIT CHLOROFORMIQUE DE ROCHE (sur f68.9 mg)

Soufre:££% COT -4,0 MOE t o t a l e 4-030 ppm

CONSTITUTION : MOE de su I f u re e 3930 ppm

Aspha l t enes As- 12,8% A s p h a l t e n e s I n s o l U D I e s / C C I 4 C - 3 5 X
R é s i n e s R = $Yt 3 %
C o n s t i t u a n t s h u i l e u x CH = $0,1% C H S a t u r é s - £ f t 9 / i C H A r o m a t i q u e s - 2 3 , Z % \ S / A = f t

P e r t e s + R é s i d u s : 1 0 0 - ( A T 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 c a n e s d a n s l e s S a t u r é s = 3,7%
P r o p o r t i o n : d u F a r n e s a n e = 0,14 d u P r i s t a n a = O.SO d u P h y t a n e = 0,20
R a p p o r t s ; P r i s t a n e ^ P h y t a n e = 2 t 4 7 P r i s t a n e / n . C 1.7 = /, / / P h y t a n e / n . C 1 8 - 0 , 7 0

R e c h e r c h e d e d o m i n a n c e p a i n s o u . i m p a i r e p a r c a l c u l c iu 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 7<? e t l a n . a l c a n e : X8 C P I - '

SONDAGE : 9 / 4 - 3 8400'

Age ou Fo rmat i on :

CH

; brutes

/vvvvv

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 I B n . C 1 9 n . C 2 0

'i S.St 'e r, $8 ' 7,87 '; 8,ie "„ 7,98
n . C 2 1 n.C22

S,24
n.C23
7,CS

n . C 2 4 n .C25
3.63%

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

j E c h e I l e ar i thmé t i que
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Aromatic hydrocarbon fraction

8400'

Shales
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ETUDE MATIERE 0R6ANIQUE
Tableau synoptique ties resultats

Secteur ..NQRVEGJE.

Sondage _ H/_4-~3L-

Coupe

Mise å jour le
PL. 3

LU

si
85

LU

o
UJtN
Q

Q_ u
LU

1000 -

2000

3000 -

4000 Z

5000 ~

6000-

7000 -

8000

9000 -

10000 -

11000 -

12000-

13000 -

14000 -

15000 -

STRATIGR.
INTERPRET.

LOWER

CRETAC.

JURAS. TOP

RAOIOACT.
CLAY

DOGGER
LIAS

TRIAS

BILAN D'ANALYSE

(inventaire organique)

Very low syngenetical O.M. content

Rather low syngenetical organic matter content.

Low EOM and BR

High O.M. content. Low BR

—L_High O.M. conter.tj

(but may be derived)

COT

10 20 30

MOE (ppm) RAPPORT

BITUMINOLOC

20 40 60

FACIES
ORGANIQUES

( lames palyno
M.O.amorphe
M.O.amor. pulv.
M.O.pulv. noire
Déb. ang. noirs
M.O. ligneuse
Débris végét.

20 40 60

6000-

7000

8000-

9000-

80%

POUVOIR REFLECTEUR
Mode dominant (car.) A

, " . (déb.) •
Absence de cnarbon ou \ A
population non representat. j o
Etalement

0 % 0.5

I . A T .

Carotte *
Déblais f

1 2 3 4

3EOCH.
ORGA-
NIQUE

POTENTIEL PETROL!GENE

Organic matter chiefly ligneous.low ijAT and PR

Very low petroleum potential

Hydrocarbon source rock. Low maturity

I May be source-rock I but no evidence


