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EVALUATION OF 35/11-2 CONDENSATES/OILS

SUMMARY

Four DST samples of oils/condensates from four different Middle Jurassic
reservoir intervals from well 35/11-2 were subjected to organic geochemical
analysis.
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EVALUATION OF 35/11-2 CONDENSATES/OILS

INTRODUCTION

Four samples of oils/condensates (DST's 2B, 3, 4, and 5) from well

! 35/11-2 (Figure 1) were submitted to our laboratory for analysis. These

hydrocarbons are produced from four different intervals. We were asked to

; determine if the reservoirs are in communication and if the hydrocarbons are

derived from the same source.

]
METHODS

| API gravity values were determined using a Mettler/Paar DMA45 density
! meter. Sulfur was analyzed on a Leco Sulfur Determinator SC32.

••> Whole-oil gas chromatography (GC) was performed on a Varian 6000 GC with

i split injection on a methyl silicone-coated capillary column (25m z 0.25mm);

conditions: starting temperature of -10°C, 4°C/min, final temperature of

310°C, hold at final temperature for 1 min.

Composition of the oils/condensates was determined using columns packed

; with silica gel. Solvents used for making the separation includes hexane,

benzene and methanol, in that order, to recover the saturates, aromatics, and

NSO compounds, respectively. The solvents were removed by evaporation, and

the amounts of the fractions (n-C15+) were weighed.

, Gas chromatography of the n-C^5+ saturate fraction was performed on a

j HP-5790 gas chromatograph equipped with split injection and a methyl

silicone-coated column (25m x 0.25mm); conditions: starting temperature of

50°C, rate of 6°C/min, final temperature of 300°C.

Gas chromatography/mass spectrometry (GC/MS) was performed on the

I saturate fraction of the samples. The ions 191 (terpanes) and 217 (steranes)

were analyzed.

| Carbon isotopic values were measured on the whole oils, and the

• ' saturate, aromatic, and NSO fractions. In addition, carbon-isotope profiles

, were measured on each of the fluid samples. Carbon-isotope profiles are

I generated by measuring the isotope value for each 25-degree distillation cut

from 25°C to 300°C, plus that for the residuum, and plotting them as a

j function of temperature. The molecular-weight range that distills is
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approximately n-Cs to n-C^7, and the residuum is that which would distill

above 300°C. Figure 2 shows profiles typical of different types of oils.

Oils sourced from carbonate have a positive slope in which the values

increase with increasing temperature of distillation. Oils sourced from

marine organic matter in siliciclastic rocks have gentle negative slopes,

while oils sourced from terrestrial organic matter in siliciclastic rocks

have steeper negative slopes. Although absolute values of profiles for oils

of the same type but different sources may vary, the general shape is

reasonably constant (H. M. Chung, personal communication; Northam, 1985).



35/11-2 WELL.
FRL 08482

DST #5
.1463-1 88/00362 RU0245

abundance = 83555.
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35/11-2 WELL,
FRL 08481 1463-1 88/00361 RU0244

abundance = 84783.
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35/11-2 WELL. DST #3,
FRL 08480 1463-1 88/00360

abundance =
RU0243
80329.
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35/11-2 WELL,
FRL 08479

DST #2B,
1463-1 88/00359 RU0242

abundance = 78120.
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Fig. 6. GC of whole oil, DST #2B, 3524-3542m well 35/11-2.



TABLE 1

ORGANIC GEOCHEMICAL DATA OF FLUIDS FROM WELL 35/11-2, NORWAY

DRL
NO.

8482
8481
8480
8479

DST

DST
DST
DST
DST

5
4
3
2B

DEPTH
(METERS)

3374-3378
3427-3432
3477-3486
3524-3542

API
GRAV

40.8
42.7
40.4
40.2

SULFUR
(%)

0.03
0.02
0.03
0.02

COMPOSITION
SAT

63.1
69.2
68.8
71.2

ARO

29.6
26.5
26.4
25.4

(%)
NSO

7.3
4.3
4.8
3.4

PRI/
PHY

2.47
2.88
2.84
2.92

PRI/
nC17

0.69
0.54
0.57
0.46

PHY/
nC18

0.33
0.22
0.23
0.18

CARBON
WH. OIL

-27.25
-26.95
-27.03
-26.74

ISOTOPE
SAT

-28.13
-27.63
-27.61
-27.42

COMPOSITION
ARO

-26.89
-26.63
-26.66
-26.49

NSO

-26.72
-26.58
-26.55
-26.35

File:NOR35/ll-2



TABLE 2

CALCULATED VALUES FOR BIOMARKERS OF FLUID SAMPLES FROM WELL 35/11-2

SAMPLE
NO.
8482
8481
8480
8479

DEPTH
METERS

3374-3378
3427-3432
3477-3486
3524-3542

VALUES FOR M/Z 217 (STERANE)

%C27 %C28 %C29 %2OS %BB 2OS/2OR BB/aa

36.9
35.1
33.1
33.4

19.2
17.7
17.0
18.3

43.9
47.2
49.9
48.3

52.0
52.8
52.3
54.0

63.3
61.9
60.8
61.2

1.09
1.12
1.09
1.17

2.01
1.91
1.82
1.96

34.0
33.9
31.8
29.8

27d/R

3,
4.
5.

96
93
01

4.61

VALUES FOR M/Z 191 (TERPANE)

SAMPLE
NO.
8482
8481
8480
8479

DEPTH
METERS

3374-3378
3427-3432
3477-3486
3524-3542

%Ts

73.2
73.1
72.4
72.4

%29neo

46.4
48.8
45.9
46.1

%Tri/3

20.3
14.6
14.5
12.4

%30M

8.3
8.4
8.6
8.6

%22S

60.2
59.7
60.1
60.8
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35/11-2 WELL, DST #5.
FflL 0B482 1463-1 88/00362

abundance =
RA4013
104033.
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35/11-2 WELL, DST #4
FRL 08481 1463-1 88/00361 RA4012

abundance = 108731.
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35/11-2 WELL,
FRL 08480

DST #3,
14B3-1 88/00360 RA4011

abundance = 130902.
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35/11-2 WELL,
FRL 08479

DST #2B
1463-1 88/00359 RA4010

abundance = 94451.
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Terpane Descriptions

C23t 23 carbon atom tricyclic, detected by m/z 191

C24t 24 carbon atom tricyclic

C25t 25 carbon atom tricyclic

C24tet 24 carbon atom tetracyclic

C26tA 26 carbon atom tricyclic "A"

C26tB 26 carbon atom tricyclic "B"

C28tA 28 carbon atom tricyclic "AM

C28tB 28 carbon atom tricyclic "BM

C29tA 29 carbon atom tricyclic "A"

C29tB 29 carbon atom tricyclic "B"

Ts 18at(H)-22,29,30-trisnorhopane II

Tm 17a-22,29,30-trisnorhopane

C28H 17a,18a(H)-28,30-bisnorhopane

C29H 17cr-30-norhopane

C29N unidentified 29 carbon pentacyclic

C29M 30-normoretane

C30H 17a-hopane

C3 OM moretane

C31S (22S)-17a-30-homopane

C31R (22R)-17a-30-homopane

C32S (22S)-17a-30,31-bishomohopane

C3 2R (2 2R)-17a-3 0,31-bishomohopane

C33S (22S)-17cr-30,31,32-trishoraohopane

C33R (22R)-170-30,31,32-trishomohopane

C34S (22S) - 1 7 a - 3 0 , 3 1 , 3 2 , 3 3-tetralcishomohopane

C34R (22R)-17er-30,31,32,33-tetrakishomohopane

C35S (22S)-17a-30,31,32,33,34-pentakishomohopane

C35R (22R)-17tt-30,31,32,33,34-pentakishomohopane



Sterane Description

C21 5a,14a,17a(H)-pregnane, coeluting

with 5a,140,170(H)-pregnane

C27dS (20S)-10a(H),130(H),17flt(H)-diacholestane

C27dR (20R)-10a(H),130(H),17a(H)-diacholestane

C27S (20S) -5a, 14a, 17a(H) -cholestane

C27B29d (20R)-5a,140,170(H)-cholestane, coeluting with

24-ethyl-(20S)-10a(H) ,130(H), 17a(H)-diacholestane

C2 7R (2 OR)-5a,14a,17a(H)-cholestane

C29dR 24-ethyl-(20R)-10a(H) ,130(H) , 17a(H)-diacholestane

C28R 2 4-methyl-(2 OR) -5a, 14a, 17a(H) -cholestane

C29S 24-ethyl-(20S) -5a, 14a, 17a(H) -cholestane

C29BR 24-ethyl-(2OR) -5a, 140,170(H) -cholestane

C29BS 2 4-ethyl-(2 OS) -5a, 140,170 (H) -cholestane

C29R 24-ethyl-(2OR) -5a, 14a, 17a(H) -cholestane

C30 sterane or steranes with thirty carbon atoms



%C27=

Formulas

C27R * 100

C27R + C28R + C29R

%C28 C 2 8 R *
C27R + C28R + C29R

C 2 9 R

C27R + C28R + C29R

% 2 0 S=
 C 2 9 S

C29S + C29R

(C29BR+C29BS) * 100
%BB— — ^ ^ ^ _ ^ _ _ _ _

C29R + C29S + C29BR + C29BS

C29S
20S/20R= •

C29R

C29BR
BB/aa= •

C29R

%C21
C29R + C29S + C21

27d/R= -
C27R



Formulas

Ts * 100

Ts + Tm

C29N * 100
%29neo=

C29N + C29H

(Sum of all identified tricyclics) * 100
%Tri/30= - - -

(Sum of all identified tricyclics) + C30H

28/30=

%30M

C30H

C30M + C30H

C31S + C31R



%C27=

ASSIGNMENTS

C27R * 100

C27R + C28R + C29R

C28R * 100
%C28=

C27R + C28R + C29R

C29R * 100
%C29=

C27R + C28R + C29R

C29S * 100
%20S=

C29S + C29R

(C29BR+C29BS) * 100

C29R + C29S + C29BR + C29BS

C29S
20S/20R= •

C29R

C29BR
BB/aa= •

C29R

%C21=
C29R + C29S + C21

C27dS

C27R



% Ts=

ASSIGNMENTS

Ts * 100

Ts + Tin

C29N * 100
%29neo=

C29N + C29H

o . _ (Sum of all identified tricyclics) * 100

(Sum of all identified tricyclics) + C30H

28/30=

»30M=

C30H

C30M + C30H

C31S * 100

C31S + C31R



m/z 191 ]QN467 abundance = 21505

Terpanes
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m/z 217 )QN467 abundance 5192

Steranes

36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68
retention time (minutes)



FRLS4B2 1463-1 FIB m/z 191 ]0N525 abundance 6981

Oil from the 35/11-2 wildcat well in the Norway
sector of the North Sea

Terpanes

L ^ ^ Ilk
JU-.

45 50 55 60 65 70 75
retention time (minutes)

80 85

FRL8482 1463-1 FIB m/z 217 )0N525 abundance 3053.

Oil from the 35/11-2 wildcat well in the Norway
sector of the North Sea

Steranes

34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66
retent ion time (minutes)

GC/MS of DST #5 , 3374-3378m



FRL8481 1463-1 FIB m/z 191 ]0N524 abundance = 11325

Condensate from the 35/11-2 wildcat well in the Norway
sector of the North Sea

Terpanes

w
45 50 55 60 65 70 75

retention time (minutes)
BO 85

FRL8481 1463-1 FIB m/z 217 )0N524 abundance - 3840

Condensate from the 35/11-2 wildcat well in the Norway
sector of the North Sea

Steranes

34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66
retent ion time (minutes)

GC/MS o f DST #4, 3427-3432m



FRL8480 1463-1 FIB m/z 191 ]0N523 abundance 15423

Condensate from the 35/11-2 wildcat well in the Norway
sector of the North Sea

Terpanes

JLJL
45 50 55 BO 65 70 75

retention time (minutes)
80 85

FRL8480 1463-1 FIB m/z 217 )0N523 abundance 4436

Condensate from the 35/11-2 wildcat well in the Norway
sector of the North Sea

Steranes

34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66
retention time (minutes)

GC/MS of DST #3, 3477-3486m_



FRLB479 1463-1 FIB m/z 191 ]0N522 abundance 17498

Condensate from the 35/11-2 wildcat well in the Norway
sector of the North Sea

Terpanes

Ihk
J<

45 50 55 BO 65 70 75
retention time (minutes)

80 85

FRLB479 1463-1 FIB m/z 217 )0N522 abundance 5153

Condensate from the 35/11-2 wildcat well in the Norway
sector of the North Sea

Steranes

34 36 38 40 42 44 48 48 50 52 54 56 58 60 62 64 66
retention time (minutes)

GC/MS of DST #2B, 3524-3542m



1 MOBIL R k I
1 06/07/88

SAMPLE
LOCATION
DEPTH
GCMS'F
DATA'I
S'INFORM

)
Geochemistry GC-MS REPORT

FRL 08479
NORWAY
3524-3542 M
>0N522
This sample is a
35/11-2 WELL, DST

Sterane Summary

%C27
%C28
%C29

%8B
%C21
%20S
20S/20R
BB/aa

X of

C21
C27dS
C27dR
C27S

C27B29d
C27R
C29dR
C28R
C29S
C29BR
C29BS
C29R
C30

33.4
18.3
48.3

61.2
29.8
54.0
1.17
1.96

Total

1.517
5.218
3.425
1.166

6.073
1.133
3.516
.622
1.924
3.215
2.421
1.642
.490

condensate.
#2B

GEOCHEMISTRY LIMS 1
^ ^ ^ ^ _ 0 7 i 5 0 j

FILE'NO 1463-1
SAMP'ID 88/00359
SAMPTYPE Oil

11 Terpane Summary

% Ts
%22S

XTRI/30
%30M
%C29neo

% of

C23t
C24t
C25t
C24tet
C26tA
C26tB

Ts
TM

C29H
C29N

C30H
C30M
C31S
C31R
C32S
C32R
C33S
C33R
C34S
C34R
C35S
C35R

72.4
60.8

12.4
8.6

46.1

Total

.523

.401

.074

.640

.147

.164

2.811
1.072

3.468
2.961

9.280
.877

3.554
2.287
2.308
1.439
1.391
.861
.742
.459
.393
.238



f MOBIL R I D
1 06/07/88

SAMPLE
LOCATION
DEPTH
GCMS'F
DATA'I
S'INFORM

GEOCHEMISTRY LIMS 1
Geochemistry GC-MS REPORT 07:52 1

FRL 08481
NORWAY
3427-3432 M
>0N524
This sample 1s a •
35/11-2 WELL, DST

Sterane Summary

%C27
XC28
%C29

%BB
%C21
%20S
20S/20R
BB/aa

% of

C21
C27dS
C27dR
C27S

C27B29d
C27R
C29dR
C28R
C29S
C29BR
C29BS
C29R
C30

35.1
17.7
47.2

61.9
33.9
52.8
1.12
1.91

Total

1.691
5.679
3.559
1.082

6.455
1.153
3.480
.582

1.737
2.967
2.375
1.554
.452

condensate.
#4

II
X Ts
%22S

XTRI/30
%30M
%C29neo

FILE'NQ 1463-1
SAMP'ID 88/00361
SAMPTYPE 011

Terpane Summary

73.1
59.7

14.6
8.4
48.8

% of Total

C23t
C24t
C25t
C24tet
C26tA
C26tB

Ts
T«

C29H
C29N

C30H
C30M
C31S
C31R
C32S
C32R
C33S
C33R
C34S
C34R
C35S
C35R

.719

.504

.215

.962

.179

.239

3.495
1.287

3.732
3.562

10.846
.989

4.347
2.935
2.869
1.879
1.618
1.086
.893
.521
.481
.285



1 MOBIL R & I
y6/07/88|

SAMPLE
LOCATION
DEPTH
GCMS'F
DATA'I
S'INFORM

)
Geochemistry

FRL 08480
NORWAY
3477-3486 M
>0N523

6C-MS REPORT

This sample is a condensate.
35/11-2 WELL, DST #3

Sterane Sunmary ||

%C27
%C28
%C29

XBB
%C21
%20S
2OS/2OR
BB/aa

% of

C21
C27dS
C27dR

, C27S
i

C27B29d
C27R
C2SdR
C28R

i C29S
] C29BR

C29BS
C29R
C30

1

33.1
17.0
49.9

60.8
31.8
52.3
1.09
1.82

Total

1.634
5.551
3.330
1.086

5.749
1.109
3.616
.569

1.829
3.040
2.389
1.671
.431

GEOCHEMISTRY LIMS 1
07:51 1

FILE'NO 1463-1
SAMP'ID 88/00360
SAMPTYPE Oil

Terpane Summary

X Ts
%22S

XTRI/30
%30M
XC29neo

% of

C23t
C24t
C25t
C24tet
C26tA
C26tB

Ts
Tn

C29H
C29N

C30H
C30M
C31S
C31R
C32S
C32R
C33S
C33R
C34S
C34R
C35S
C35R

72.4
60.1

14.5
8.6

45.9

Total

.684

.470

.162

.777

.180

.195

3.057
1.168

3.782
3.215

9.986
.934

4.269
2.831
2.918
1.898
1.515
1.034
.867
.531
.449
.287



1 MOBIL R i [
1 06/07/88

SAMPLE
LOCATION
DEPTH
SCMS'F
S' INFORM

)
Geochemistry

FRL 08482
NORWAY
3374-3378 M
>0N525
35/11-2 HELL, DST #5

Sterane Summary ||

%C27
XC28
%C29

XBB
%C21
%20S
20S/20R
BB/aa

% of

C21
C27dS
C27dR
C27S

C27B29d
C27R
C29dR
C28R
C29S
C29BR
C29BS
C29R
C30

36.9
19.2
43.9

63.3
34.0
52.0
1.09
2.01

Total

1.888
5.858
3.495
1.357

6.449
1.479
3.447
.768

1.911
3.547
2.789
1.761
.515

GC-MS REPORT
GEOCHEMISTRY LIMS 1

07:53 1
— — — •• 1

FILE'NO 1463-1
SAMP'ID 88/00362
SAMPTYPE Oil

Terpane Summary

% Ts
%22S

XTRI/30
%30M
%C29neo

% of

C23t
C24t
C25t
C24tet
C26tA
C26tB

Ts
Ta

C29H
C29N

C30H
C30M
C31S
C31R
C32S
C32R
C33S
C33R
C34S
C34R
C35S
C35R

73.2
60.2

20.3
8.3

46.4

Total

.990

.705

.294
1.060
.326
.320

3.752
1.374

4.164
3.611

10.322
.936

4.236
2.796
2.757
1.776
1.549
1.062
.843
.512
.440
.269


