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GEOCHEMICAL EVALUATION OF CRUDE OIL SAMPLES 
1A AND 3A FROM CONOCO NORWAY'S 7/12-2 WELL

SUMMARY

Crude o il samples 1A and 3A from Conoco Norway's 7/12-2 Well are 
grossly similar and were probably derived from mature source rocks 
in which amorphous kerogen constitutes a significant proportion 
of the total organic matter.

However these oils do display differences which cannot be attributed 
to a greater degree oi:' inspissation ("weathering) in sample 1A ancf 
instead, are"source-^ct^edr ------ —

It is suggested that, although the parent source rocks for these 
two crudes are geochemically similar, that responsible for sample 
3A contains a higher proportion of non-amorphous kerogen and is 
perhaps, slightly less mature.

N J L Bailey
GEOCHEM LABORATORIES (UK) LIMITED



INTRODUCTION

This report presents the results of an evaluation of crude o il 
samples 1A and 3A from Conoco Norway's 7/12-2 Well- The study 
was designed to provide a rapid preliminary evaluation of whether 
the two oils were derived from a common parent source rock.

This study was authorised by Mr R Simpson, Conoco Norway Inc.

A. ANALYTICAL DATA

Two crude o il samples were submitted for analysis from Conoco 
Norway's 7/12-2 Well. Sample 1A was collected at the surface 
on top of a water cushion during reverse-out whereas sample 3A 
was taken from the separator at the end of a six hour flow.
They were assigned the Geochem job number 108 and sample numbers 
- 0 0 1  and - 0 0 2 .

In carrying out this study, two whole o il analyses, two chromat
ographies , two paraffin-naphthene analyses and two gasoline range 
analyses were performed.

The data are reported in tables 1 through 3 and graphically in 
figure 1 .

B. GENERAL INFORMATION

Ten (10) copies of this report have been forwarded to Mr R Simpson, 
Conoco Norway Inc., Stavanger. A copy of the data has been • 
retained by Geochem for future consultation with authorised Conoco 
personnel.

All of the data and interpretations related to this study are 
proprietary to Conoco Norway Inc.



RESULTS AND INTERPRETATION

As sample 3A was taken from the separator at the end of a flow 
period whilst sample 1A was collected at the surface during a 
reverse-out, i t  is possible that the latter suffered more 
oxidation and inspissation.

A. COMPARISON OF ANALYTICAL DATA

The gasoline-range fractions of the two oils show several 
apparently significant differences, particular in the C6 -C7 range. 
Aromatic hydrocarbons constitute a very low proportion of the 
total in both samples but particularly in sample 3A. Although 
these light C4 -C7  hydrocarbons respond to weathering, sample 3A 
and not sample 1A shows the most pronounced "alteration" effects, 
suggesting that the differences are source-induced and do not 
reflect alteration. This being the case, the data suggest a 
higher proportion of non-amorphous kerogen in the source rock 
responsible for 3A.

Gas chromatograms of the whole oils and of the C1 5 + paraffin- 
naphthene hydrocarbons indicate the following:

- a higher proportion of the light ends in 3A with a sharp 
break at nCi5-nCi6 as opposed to nCi4 -nCi5  in 1A.

- a more rapid decrease in normal paraffin abundances as 
chain lengths become larger in sample 3A with only poorly 
developed peaks beyond nC3 5 .

- a higher pristane .to phytane ratio and a higher ratio of 
these isoprenoids to the adjacent normal paraffins in 
sample 3A

- differences in the lighter non-paraffins (whole o il 
chromatogram).

The lower proportion of light ends, in sample 1A tallies with the 
liquid chromatography data (81.7% of sample in C1 5 + fraction 
compared with 63.4% in sample 3A) and could reflect a higher 
degree of inspissation but that other differences cannot be 
explained in this manner.

B. CONCLUSIONS

In a gross sense, both of these crude oils are similar, being of 
medium gravity and probably derived from mature parent source 
rocks in which amorphous kerogen constitues a significant j
proportion of the total. Nevertheless, there are some significant] 
differences, some of which could reflect a degree of "weathering" 1 
(?) in sample 1A whereas others are definitely source related. I

Both the light (C4 -C7 ) and heavy (C1 5 +) fractions suggest that
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there is a higher proportion of non-amorphous keroqen in the 
source rock responsible for the 3A crude.

C. RECOMMENDATIONS

In order to qualify these conclusions, i t  is recommended that:

- the carbon isotopic composition of the oils should be 
determined

- the source rocks within 7/12-2 should be evaluated using 
samples collected on a spacing of not more than fifty  (50) 
feet and then compared to the oils.



TA B LE  1
D E T A IL E D  G ASO LINE R AN G E <C4 -  Cy l A N A L Y S IS

G E O C H E M  S A M P L E  
N U M B E R 108-001 108-002 *

D E P T H DST 1A DST 3A
isobutane 0.5 1.4
n * b u tane  (nB } 47.6 53.9
tsopentane 17.4 13.9
n - pentane (nP ) 17.4 17.8

2 ,2  - d im e th y lB — —

c y d o p e n ta n e  (CP) 0.5 1 . 0

2 ,3  - d im e th y lB — -
2 * m eth y tP 3.2 3.8
3  * m eth y IP 1.5 1 . 0

n - hexane (n H ) 4.0 2 . 8

*  m ethy l CP (M C P ) 1 . 2 1.3
— 2 ,2  - d im e th y IP — -

— benzene 1 . 2 0.4w
O
^  2 ,4  - d im e th y IP — —
O  2 ,2 ,3  - tr im e th y lB _
°  cyc lo hexane  (C H ) 1 . 2 0 . 8
Q  3 , 3 -d im e th y IP
Ui
«  1,1 - d im e th y lC P 0 . 1
- i

^  2 - m e th y lH 0 . 8 0.3 '
CC 2 ,3  • d im e th y IP - -
®  1 ,c ,3  - d im e th y lC P — -

3  - m e th y lH 0.5 0.3

1 , t ,3 -  d im e th y lC P _

1 ,t ,2  - d im e th y lC P 0.3 0 . 2
3 -  e th y lP

n - heptane 1 . 2 0.4
1,c ,2 - d im e th y lC P — —

m e th y lC H  (M C H ) 0 . 8 0.4
to luene 0 . 1 -

A B U N D A N C E  (p p m )

^flC P /benzene 1 . 0 0 3.25
M C P /M C H 1.50 3.25
C H /M C P 1 . 0 0 0.62
tP /nP 1 . 0 0 0.78

%n - P A R A F F IN S 2 2 . 6 2 1 . 0

% IS O P A R A F F IN S 23.4 19.3
% N A P H T H E N E S 4.1 3.7
% A R O M A T IC S 1.3 0.4



TA B LE  2A
W E IG H T (G R AM M ES) O F C15+ E X TR A C TS  A N D  C H R O M A TO G R A P H IC  FR A C TIO N S

G E O C H E M
S A M P L E
N U M B E R

T O T A L
E X T R A C T

O B T A IN E D

T O T A L  E X T R A C T n C 5  S O L U B L E  F R A C T IO N

IN T E R V A L OIL
E X T R A C T E D

P rec ip td .
A sphaltenes

nC s
soluble

P a ra ffin  — 
N aphthenes A ro m atics

E lu te d
NSO 's

N o n -e lu te d  
N SO 's S u lp h u r

108-001 DST lA 0.0230 0.0188 0.0068 0 . 0 1 2 0 0.0080 0.0026 0.0014
108-002 DST 3A 0.0254 0.0161 0.0040 0 . 0 1 2 1 0.0086 0.0023 0 . 0 0 1 2 — —

TA B LE  2C
C O M PO SITIO N  (N O R M A L IS E D  %) O F C15+ M A T E R IA L  E X T R A C T E D  FRO M  ROCK

G E O C H E M
H Y D R O C A R B O N S N O N  H Y D R O C A R B O N S

S A M P L E
N U M B E R

IN T E R V A L
P ara ffin  — 

N aphthenes A ro m atics
P -  N  

A R O M
P re c ip td .

A sphaltenes
E lu te d
N SO 's

N o n  e lu te d  
N SO 's S u lp h u r

A S  PH  
N S O

H C  

N O N  H C

108-001 DST 1A 42.55 13.83 3.08 36.17 7.45 _ 4.86 1.29
108-002 DST 3A 53.42 14.29 3.74 24.84 7.45 — — 3.33 2 . 1 0



t a b l e  3
C O M P O S I T I O N  ( N O R M A L I S E D  %) O F  C 1 & f  P A R A F F I N  -  N A P H T H E N E  H Y D R O C A R B O N S

G E O C N E M  S A M P L E  
N U M B E R 108-001 108-002

;

D E P T H DST 1A DST 3A
S A M P L E  T Y P E

n C 15 5.8 1 0 . 2

n C 16 9.9 12.4
n C 1 7 1 1 . 1 11.9

n C 18 9.5 9.4

n C 19 8 . 1 7.9

n C 2 o 7.4 7.1

nC 21 6 . 6 6 . 1

n C 2 2 6.3 5.9

n C 2 3 5.6 5.3

n C 2 4 4.9 4.5

n C 2 5 4.3 3.8

n C 2 6 3.6 3.3

n C 2 7 3.2 2.7

n C 2 8 2.7 2 . 2

n C 2g 2.5 2 . 0

n C 3 0 2.3 1 . 8

n C 31 2 . 0 1.3 '

n C 3 2 1.5 0.9

n C 3 3 1 . 2 0.7

n C 34 0.9 0.5

n C 3 5 0 . 6 0 . 2

P A R A F F IN 33.2 31.9
IS O P R E N O ID 3.1 3.3
N A P H T H E N E 63.7 64.8

CPI IN D E X  A 1.00 1.00

CPI IN D E X  B 1.04 1 . 0 2

P R IS T A N E /P H  Y T A N É 1.14 1.33
P R IS T A N E /n C 17 0.44 0.50
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C l5+ PARAFFIN -  NAPHTHENE HYDROCARBONS
P R E S E N T A T IO N  O F A N A L Y T IC A L  D A T A

r p , P R IS TA N E jo l PRISTANElal
B nC„~ PH Y T A N E  (b)'17
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a = pristane  
b = phytane

carbon num bers of normal 
paraffins indicated (19 = nC-jgl


