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Summary

% -
Crude o i l  from DST 3A in NOCS Well 7/12-2 was shown to be a 

very lig h t o il with an SG of 0.827 and low sulphur (0.10% wt) and 
asphaltenes contents (0.25 % w t). The o il gave high d is t illa te  yields 
and 85% wt boiled < 538°C.

Geochemical parameters indicated that the o il originated in a 
marginally marine environment with a marked te rres tria l input. Stable 
isotope values suggested a similar origin to o th er crudes in  the area, 
but with the la tte r  samples having somewhat less te rres tria lly  influenced 
sources. The 7/12-2 o il  was fa ir ly  mature and did not appear to have 
undergone biodggradation.

Extracts from 2 reservoir cores were generally similar to the 
produced o i l ,  but displayed some differences in medium/high molecular 
weight components which warranted further investigation. A range of 
geochemical parameters was obtained on the 7/12-2 sample which were 
suitable for additional UKCS and NGCS o i l -o i l  and oil-source rock corre­
lation studies.

Th e  In form ation c o n ta in e d  in this do cu m en t is th e  p ro p erty  of T h e  British P etro leum  C om pany  
Lim ited . D ue a c k n o w led g em en t should be  m ad e  if it is d e s ired  to  re fe r to  this in form ation
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During the d r illin g  and testing of Well 7/12-2 in the 
BP/Conoco concession area of the Norwegian Continental Shelf, a large 
number of core samples were taken over the interval 3316.12m- 
3651.44m for petrographic examination. In addition, a number of crude 
o il samples were collected from Drillstem Tests 1A, 2, 3A and 4 for 
laboratory studies.|

The separator o i l  collected during DST 3A was considered 
representative of the reservoir crude and was employed for the deter­
mination of a number of basic geochemical parameters for use in.corre­
lation studies. In addition, o il  was extracted from cores taken at 
3398.75m and 3416m to see i f  any significant reservoir variations 
existed in  o il properties.

•  •

The properties of the o il  from the 7/12 Field were of interest 
in re lation  to other Norwegian discoveries such as those in  the Ekofisk 
area to the souths as well as to other o il  occurrences to the east on the 
UK Continental Shelf. . ?.

• A .  - INTRODUCTIO N

B. SAMPLES AND TECHNIQUES

The separator o il sample from DST 3A was obtained from Technical 
Services Branch, EPD, Sunbury. The crude was atmospherically stabilised  
and required no additional processing prior to analysis.

The 2 core samples were selected as they exhibited marked evidence 
of o il  staining. After washing the surface of the cores, the samples were 
ground and exhaustively extracted with methylene chloride. The extract was 
centrifuged and the excess solvent removed in a rotarg film  evaporator. The 
fin a l concentrate was warmed to constant weight at 30 C, a procedure which 
removed the last traces of solvent but resulted in considerable loss of 
lower boiling components. Tn both cases, the extracted o il  amounted to '
*v* 1% wt of the core.

C. RESULTS AND DISCUSSION

Inspection data obtained on the o il  and the 2 reservoir core 
extracts is given in Table 1. The crude o il was very lig h t, with an API 
gravity of 39.5 and a high lig h t hydrocarbon content (Table 3). The specific  
gravity of 0.827 was lower than that of other North Sea crudes such as Ekofisk 
(0.850), Forties (0.842) and Auk (0.837). The large ligh t hydrocarbon 
content and extreme lightness of the 7/12-2 o il  was reflected in its  
d is tilla t io n  characteristics (Table 2 and Figure 1) which showed that 85% wt 
boiled < 538°C. •

( c o n t in u e d )
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As would be anticipated from the' method of extraction and 
recovery, the 2 core extracts displayed much higher specific gravities  
than the produced crude. However, a fter allowing for ligh t end losses, 
both core extracts showed s im ilarities  to the produced o i l .  Sulphur, nitrogen 
and trace metal contents of a l l  of the samples were quite low and in  
agreement with values/ expected for this region of the North Sea. The 
wax contents of the.extracts were, however, somewhat higher than expected 
after allowing for lig h t end losses although, i t  should be noted, enhanced 
concentrations of higher molecular weight crude o il components are some­
times observed in reservoir core extracts when the la tte r  are compared 
with the prpduced crude o i l .  The wax content of the separator crude was 
very sim ilar to the average value for most North Sea Jurassic o ils .

! -

Both reserveir core extracts displayed generally similar properties, 
but some variations in sulphur, asphaltenes and nitrogen contents were 
evident. These differences may well have been due to the phenomenon noted 
previously in which variations are sometimes observed between core extracts 
and produced crudes or, they may be due to genuine differences which existed 
in the reservoir and Which were accurately reflected in the core extracts.
The la tte r  may be the;result of imperfect mixing resulting from permeability 
'barriers* within the reservoir system, the variations being due to s ligh t ' 
differences in hydrocarbon sources. J

The n-alkane distributions of the crude o il  and the 2 extracts 
are given in Table 5 and illu s tra ted  in Figure 2. Both core samples 
displayed very smooth distributions with maxima at *»* Ĉ ,. and, as would be 
anticipated, complete lack of components < The n-alkane distribution
of the crude was fa ir ly  typical of a mature, marginally marine o i l  with a 
significant te rres tria l contribution to its  source environment. The 
distribution maximum was at nĈ  with a general decrease with, increasing 
carbon number although a slight indication of bi-modality, with another 
maximum at was probably present. This la tte r  observation suggested
that the o il may be only moderately mature, which was in agreement with 
the overall n-alkane d istribution, although a l l  of the samples have CPI 
values of 0.99. No evidence of o i l  biodegradation appeared to be present.

> . 13
The stable carbon isotope value of the separator crude 6 ^PDB-1

was — 28.8%0, with the extract results J^so in very close agreement 
i .e .  within experimental error. This 6 C value confirmed the marginally 
marine origin of the o il  as suggested by the n-alkane distribution. The 
extract 5 ^% values also suggested that, i f  any variations existed within  
the reservoir, they were probably only minor in nature. The value
of the o il can be Compared with the values of -  28.4%« for Ekofisk crude' 
and, again, -  28.4%* for a shallow o il  from another nearby Vgli.These 
fil3C values suggested a very sim ilar type of source environment for a l l  of 
these crudes, with the 7/12-2 o il having a slightly  more te rre s tr ia lly  
influenced source environment.

A nuniber of other geochemical parameters were also determined for 
use in  o i l -o i l  and oil-source rock correlations. Acyclic isoprenoid alkane 
variations (Table 6 and Figure 3) were quite similar for the crude o i l  and 
the extract from 3416.3m, but the extract from 3398.75m displayed some 
differences which probably warranted further investigation. Pentacyclane 
distributions (Table 6 and Figure 4) were generally sim ilar, but d iff ic u lt ie s

( c o n t in u e d )
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were experienced in detecting the higher molecular weight components. 
Sterane distributions showed s im ila rities  in the higher molecular 
weight components, but some marked differences in  the lower molecular 
weight region. In particular, the components designated -S^ in the 
core extracts appeared to be absent in the o il  sample.

D. CONCLUSIONS
i • '■ I , *

1) The o i l  sample from DST 3A in  NOCS Well 7/12-2, which
was considered representative of the reservoir crude, was 
shown to be a very ligh t o il  with an SG of 0.827 (39.5° API) 
and low sulphur (0.10% wt) and asphaltenes contents (0.25% w t). 
The o il  gave high yields of lig h t and middle d is tilla te s  and 
85% wt boiled < 538°C.

2) Although extracts from 2 reservoir cores were generally 
sim ilar to the separator o i l ,  a fte r allowing for weathering 
and sample handling losses,some differences remained which 
suggested either slight reservoir variations in crude properties 
or enhanced retention of high molecular weight components in  
the reservoir rock compared to the produced o il .

3) Stable carbon isotope values and n-alkane distributions 
indicated an origin of the 7/12-2 o il  in a marginally marine . 
environment with a marked te rre s tr ia l input. Comparison with

• t>ilff±rom a d j a c e n t  ar.eas v’ suggested a marked s im ilarity  of 
orig in  witn the 7/12-2 o il having the s lig h tly  higher te rres tria l 
influence. •

4) The 7/12-2 o ii was .mature, but probably not highly mature, 
although both maturation indications and reservoir property

)  variations warranted further investigation.'.*

5) Stable carbon isotope values and n-alkane, acyclic iso- 
prenoid alkane, sterane and pentacyclane distributions obtained 
from this investigation can be used in  NOCS and UKCS o i l -o i l  and 
oil-source rock correlation studies.
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B R IT IS H  PETROLEUM RESEARCH CENTRE
P II H I ..................I »■■■■■< I I M |.

GEOCHEMISTRY BRANCH, EXPLORATION'AND PRODUCTION D IV IS IO N , SUNBURY

TABLE 1 { INSPECTION •AND • STABLE * ISOTOPE ‘DATA

• ■ — :—----------■?--------- ---- .

NORWEGIAN C .S . 7 /1 2 - 2 CORE EXTRACT 
3 3 9 8 .7 5 m

10RE EXTRACT 
3 4 1 6 .3 m ; DST 3A

INSPECTION DATA . * •

S p e c i f i c  G r a v i t y  ( 6 0 /6 0 ° F )
A P I G r a v i t y
S u lp h u r  (% w t )
Wax (BP m ethod  2 3 7 /7 4 ,  u s in g  

d ic h lo ro m e th a n e  (% w t )
Wax mpt (° C )
P o u r P o in t  (° C )
A s p h a lte n e s  . (% w t )
N ic k e l  (ppni) . . .  
V an ad iu m  (ppm)
N i / V  r a t i o
N i t r o g e n  (ppm)
T o t a l  A c i d i t y  (BP m ethod " 

4 0 3 )  (mg. K O H /g ) "  : ‘ 
K in e m a t ic  v i s c o s i t y  (c S t  a t  70  F )  -

( c S t  a t  1 0 0  F )

0 .8 8 3 3
2 8 .7

0 .9 2

1 3 .5
5 9 .5

: 0 .2 2  
< 2

: < 2

; 6 9 0  '

<  0 . 2

4

0 .8 8 7 6
2 7 .9

0 .3 9

1 4 .0
6 2 .0

0 .9 9
. 3 '•

< 2
m t

815  

< 0 .2

’

; 0 .8 2 7 4  
3 9 .5  

0 .1 0

7 .0
5 8 .0  

3
0 .2 5
. 1
< 1 

wm

510

1 0 .1  
t m  ■■

■ STABLE ISOTOPE DATA . *. r . ■ • •

S ta b le  C arbon  Is o to p e  R a t io  ( 6 l s C , %o) 2 8 .9 ■ • 4 2 8 .7 4 2 8 .8
.. -------------------,

Com m ents:



BRITISH PETROLEUM RESEARCH CENTRE 

GEOCHEMISTRY BRANCH, EXPLORATION AMD PRODUCTION ’DIVISION, SUNBURY.

TABLE 2 : SIMULATED TRUE BOILING POINT DATA BY GAS-LIQUID CHROMATOGRAPHY (n.b.).

[ I
I Weight percent d is t ille d  o ff D is tilla t io n  temperature, °C

• NOCS 7/12-2

iJ r
DST 3A

, , ,
•

1 0.5 (IBP) -  2
I I  x . 14 -
I 2 24
n  ■ 5 67 •
y  io 95

L ® 15
123

h  20 - i 145
I  25 - 175

] 30 / 198
k  35 226
1 40 252 ' ’ /

: 45 276 -

5 0
• , 303 . . .•

1 55 • ' 329 i

*  60 358
65 386

1 70 • 420
i  75 451

80 • 491
1 85 538
J  90 *• ’ . • '
[ 95

m

- • . • •

*Li
is

wt d is t ille d  by 538°C/1000°F
; 85.0

M .........................................................................................
. . .

[

n .b .: Comparable to TBP data obtained from ASTM Method, D is tilla tio n  of Crude
Petroleum (15 Theoretical Plate Column) (D 2892-73) •

V
\



• ‘BRITISH PETROLEUM RESEARCH CENTRE 

GEOCHEMISTRY BRANCH; EXPLORATION AND PRODUCTION RESEARCH DIVISION

. .TABLE , 3 ; .INDIVIDUAL .LOW.BOILING POINT .HYDROCARBON. ( C i r C j )  ANALYSES

1 H y d r o c a r b o n ................ . W e i g h t  P e r c e n t o n  C r u d e  . O i l . . . .

NOCS 7 / 1 2 - 2 •

J * .
D S T  3 A

j  M e t h a n e <  0 . 0 0 5
E t h a n e 0 . 0 2

r> P r o p a n e  - 0 . 4 4
I s o b u t a n e  • 0 . 3 4

“J B u t  a n e  
J ^ n C s o p e n t a n e

1 . 4 7
l . i o - * .

n - P e n t a n e 1 . 6 9
t  2 , 2 - D i m e t h y l b u t a n e 0 . 0 3

C y d o p e n t a n e  . }  0 . 2 7
. .. * -

2 , 3 - D i m e t h y l b u t a n e • • /  - . .
^  2 - M e t h y l p e n t a n e 0 . 8 2

3 “ M e t h y l p e n t a n e 0 . 4 7 *
? n - H e x a n e 1 . 5 6

2 , 2 - D i m e t h y l p e n t a n e }  0 . 8 2
* .

H e t h y l c y c l o p e n t a n e
2 , 4 - D im e  t h y  l p e n t  a n e 0 . 0 8 .

j  B e n z e n e 0 . 3 6
T  3 , 3 - D i m e t h y l p e n t a n e • • •

1  C y c l o h e x a n e 0 . 9 9 ‘ •
2 - M e t h y l h e x a n e 0 . 4 8 '  * * -

T  2 , 3 - D i m e t h y l p e n t a n e
}  0 . 2 7 ’

I 1 , 1 - D i m e t h y I c y c l o p e n t a n e — v
I j ^ | - M e  t h y  l h e x a n e 0 . 5 4 *
U « r > c i s —3 —D im e  t h y I c y c l o p e n t a n e 0 . 1 8
I l , t r a n s - 3 * - D i m e t h y l c y c l o p e n t a n e 0 . 1 8 -

3 - E t h y l p e n t a n e •
}  0 . 3 2 * ' ■ ■ *

y  l , t r a n s - 2 - D i m e t h y l c y c l o p e h t a n e -
1 n - H e p t a n e 1 . 6 0 A • i

p f  l , c i s - 2 - D i m e t h y I c y c l o p e n t a n e -
y  M e t h y l c y c l o h e x a n e •*
j 2 , 2 , 3 , 3 - T e t r a m e t h y l b u t a n e

■L 1 , 1 , 3 - T r i m e t h y l c y c l o p e n t a n e - *
I I  3 , 3 - D i m e t h y l h e x a n e }  0 . 8 1 ‘ * ;
1 T o l u e n e  '

........ . .. ■ . . . .  ------------------------

I :
T o t a l  w e i g h t  p e r c e n t  o n  c r u d e : 14.84



13 G E O C H E M IS T R Y  B R A N C H . E X P L O R A T IO N  A N D  P R O D U C T IO N  R E S E A R C H  D I V I S I O N

T A B L E  4  A  ; V A C U U M  M IC R O  D I S T I L L A T I O N  T O  2 0 0  C , 7 6 0  TO R R  C U T  ; PRO DUCT D IS T R IB U T IO N
B ;  P A R A F F IN -N A P H T H E N E -A R O M A T IC  ( P N A )  A N A L Y S IS  ON <  2 0 Q UC D I S T I L L A T E ;
C :  S I L I C I C  A C ID  A D S O R P T IO N  CHROM ATO G RAPHY ON >  2 0 0 ° C  R e s id u e

A  : V a c u u m  M i c r o  D i s t i l l a t i o n
W e i g h t  P e r c e n t  Y i e l d  o n  T o t a l  S a m p leF r a c t i o n -

N O R W E G IA N  C . S .  7 / 1 2 - j.

i ■ • .

•

CORE
E X TR A C 1
3 3 9 8 . 7 5

m

CORE
E X T R A C
3 4 1 6 * 3

m

D S T  3 A

<  2 0 0 ° C  d i s t i l l a t e  r — — 2 8 . 5
>  2 0 0 ° C  r e s i d u e — — 7 1 . 5

B  :  P N A  A n a l y s i s  o n  < 2 0 0 ° C  d i s t i l l a t e
H y d r o c a r b o n T y p e w e ig n c  r e r c e n c  o n C 2 0 0  u D i s t i l l a t e

C  3  . ' . . ' i
f e e  4 1 . 0 1

C 5 P  ( p a r a f f i n ) 4 . 3 8
5 N  ( n a p h t h e n e )  j 0 . 4 1

C  6 P  - . - ‘ r' • -* 6 . 1 7
6 N 3 . 8 2

C 7 P 7 . 5 0  .
7N ■ 6 . 6 2

[  C 8 P 8 . 2 1
\  8 N N 5 . 9 1
1  C 9 P •  * * 8 . 6 0
f  9 N 5 . 7 5
I  d ° P 7 . 5 1
1  IO N 5 . 3 0

f  C U P - 5 . 4 5
L  U N 3 . 7 1
4  C 1 2  +  1 3  ( p a r a f f i n  +  n a p h t h e n e ) • * * 4 . 9 0

T o t a l  P . . . . 4 8 . 8 3
1 N 3 1 . 5 2

A  ( a r o m a t i c ) 1 4 . 7 5
j j ^ T o t a l  n - a l k a n e s 2 6 . 6 5
j  P / N  r a t i o . ’ . 1 . 5 5

( P  +  N ) / A  r a t i o 5 . 4 5

C :  S i l i c i c  A c i d  A n a l y s i s  o n  >  2 0 0  C 
R e s i d u e  

H y d r o c a r b o n  T y p e
W e i g h t  P e r c e n t  o n  >  2 0 0  C R e s id u e ,  o n  
D e a s p h a l t e n e d  O i l

S a t u r a t e  A l k a n e s  
A r o m a t i c  +  H e t e r o a r o m a t i c  +  

H e t e r o a l k a n e s  ( f r a c t i o n  1 )  
A r o m a t i c  +  H e t e r o a r o m a t i c  +  

H e t e r o a l k a n e s  ( f r a c t i o n  2 )  
R e s i n s  
A s p h a l t e n e s

6 7 . 9

5 . 9

2 3 . 7
2 . 5

6 5 . 4 6 6 . 0

1 1 . 8 1 3 . 3

1 8 . 0 1 7 . 7

• 4 . 8 3 . 0



GEOCHEMISTRY BR/jiCH, EXPI.ORATION AMD PRODUCTION DIVISION, SCIIEURY..

TABLE 5 : n-ALKANE DISTRIBUTIONS

Carbon Number 
of n-Alkane Weight Percent on Crude O il

NORWEGIAN C.S. 7/12-2
CORE
EXTRACT
3398.75m

CORE
EXTRACT
3416.3m

DST 3A
•

1 < 0.005
2 0.02
3 • 0.44
A  . . r ‘ 1.47
5 1.69
6 1.56
7 . * 1.60
8 1.18
9 1.22

10.. 1.06
11 0.09 0.05 0.80
12 0.37 0.27 0.68
13 . • 0.71. 0.59 0.64
14 0.90 0.81 0.77
15 (
16

1.02 0.94 0.84
1.01 0.95 0.75

17 1.01 0.95 . 0.72
18 0.89 0.84 0.62
19 0.84 0;80 0.59
20 0.81 0.78 0.56
21 0.73 0.6 9 0.51
22 0.68 0.66 0.49
23 0.63 0.61 0.46
24 0.60 0.56 0.44
25 0.48 0.47 0.37
26 0.41 0.40 0.34
27 0.33 0.33 0.30
28 0.26 0.27 0.25 • -

29 0.24 0.25 0.23
30 0.21 0.22 0.19

'31 ,0.18 0.19 0.16
32 0.16 0.17 6.14
33 0.14 0.14 0.11
34 0.10 0.12 , 0.09
35 0.08 0.09 0.08
36 0.06 0.08 0.08
37 0.05 0.07 0.07
38 0.04 0.07 0.06
39 0.03 0.06 0.06
40 0.02 0.05 0.06
41 0.01 0.03 0.05
42 0.01 0.03 0.05
43 — — -

44 — — —  .
45 - — —

Total n-alkane content 13^10 12.5 4 21.80
n-Alkane Carbon * -
Preference Index (CPI) 0.992 0.993 0.997

*  CPI *= Eodd n-C19->n-C31 + Xodd n-Cl9 -*■ n-C31
2 Id ven n-C13>n-C30 2Eevcn n-C20-»-n-C32



BRITISH TETROLEUM RESEARCH CENTRE 

GEOCHEMISTRY BRANCH, EXPLORATION AND PRODUCTION RESEARCH DIVISION

TABLE 6 : RELATIVE DISTRIBUTIONS OF:

A: Acyclic isoprenoid alkakes; • B: pentacyclanes .
f

A / 
Carbon Number df 

Acyclic Isoprenoid/ Alkane
* Relative Distribution

NORWEGIAN C.S. 7/12'
*5

-2
CORE 
EXTRACT 
3398.75n

CORE
EXTRACT
3416.3m

DST 3A

15 (* farne sane T)
16
17 .

- 18
19 (*pristane*)
20 (’phytane*)

pristane/phytane ratio

51.5
100.0

69.7
84.8 
50.0

1.70

36.4 .
81.5

72.2
100.0
71.0

1.41

46.7
95.1

86.9
100.0
72.1

1.39

• B
Alphabetical Designation 

of Pentacyclane
. Relative «Distribution

CORE
EXTRACT
3398.75m

CORE
extract
3416.3m

- - • DST. 3 k

H2 . (
B1
B2
D ' '■ •-
G . .. • *, 
.N 
0 
U 
V 
c t
e

. 1

55 
100
56 
35 
27 
20 
31 
29 
22 
20 
26

.. - -

54 
lOO.
55 
30 
40 
19 
30 
22 
23

60
100-
51 
34
52 
34 
31 
36

• ;

Comments:
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GEOCHEMISTRY BRANCH, EXPLORATION AND PRODUCTION DIVISION

WELL NOCS 7/12-2

TABLE 7 : STERANE DISTRIBUTIONS

. . . .  •

CORE EXTRACT CORE EXTRACT DST 3A
3 398 .75m 3 4 1 6 3 m ...........

s. 5 3 .8 1 0 0 + 6 2 .0 1 0 0 + •

S2 2 5 .6 4 7 .7 3 1 .6 5 1
s.2b 1 3 .8 2 5 .6 2 4 .1 3 8 .7

f
'■ s 3 0 .6 5 7 .0 3 4 .2 5 5 * .

S 3b 2 1 .9 4 0 .3 2 5 .4 4 2

S4 1 5 .0 2 7 .9 1 7 .1 2 7 .6

!S 4b 8 .1 1 5 .1 1 3 .9 2 2 .4

S5 1 0 0 ", 1 0 0 • 1 0 0

S5b 1 6 .3 1 5 .8 1 6 .7

i S6b

6 5 .6 .

2 8 .8
8 7 .3
3 2 . 3

8 7 .0
2 6 .8

1 S7 4 3 .1 4 2 .4 . 5 4 .3

I  S8 4 3 .1 ■ - 5 1 .3 6 1 .5

1 S8 b .
•• 1 6 .5 1 9 .6

S9 4 0 .6 3 9 .9 5 4 .3

S9b .30 3 2 .3 . ‘ : 3 3 .3

S1 0 7 5 .6 7 9 .1 8 7 .7

v
5 8 .1 5 9 .5 8 4 .8

Sl l c 2 5 2 1 .5 3 4 .8
4 6 .3 2 7 .2 4 2 .8

S14 2 8 .8 2 7 .2 2 8 .3

■ •is 1 7 .5 2 0 .3 3 0 .4

S1 6 2 1 .3 ,2 2 .2 2 3 .2
3 0 3 0 .4 3 5 .5

• 4 .

S 18' 3 0 3 0 .4 37.; 7

S1 9 1 9 .4 1 7 .7 2 9 .0

Results normalised over range S, -  S..1 4b
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