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Geochemlical characterization has been completed on the nineteen sidewall cores
taken from the 2746 to 2961 meter (9008-9715 foot) interval in the Tertiary, ‘and a
companlog/gas-llqnld set recovered further down-hole in DST-1 which tested the lower
Danian ‘carbonate at a depth between 3005-3018 meters (9860-9900 feet)-in the 2/7-2X
well,/Norweglan Sector, North Sea.

Conclusions and interpretations resulting from this study are as follows: . -

1, Overall the shale section between 2746 and 2961 meters (9008-9715 feet)
has been a good source of petroleum, much of which has migrated out of.
the section, As at Ekofisk the productivity varies throughout the section
and reflects both changes in environment and conditions of deposition,
Scme of the oil generated in the finer grained intervals has accumulated
in coarser grained strata along with indigenous oil,

2. Most of the samples accumulated in anopen marine enviromnment with only

minor amounts of terrigenous material reaching the depositional site,
Exceptions are samples near the middle of the sample sequence which
represent a brackish environment, This slight influx of terrigenous material
could result from proximity to land during a temporary lowering of sea level;
-however, the anomalous position in an otherwise marine section is probably

. due to further seaward transportation of continental matter opposite the
mouths of swollen rivers,

- 3. The crude oil is paraffinic with a density of O, 8050 (hhpz API grav1ty),

: 0.12 weight per cent sulfur, 0,08 weight per cent nitrogen, and an
asphaltic fraction of 1.8 weight per cent., In overall properties the oil
is similar to the other low sulfur-paraffinic productlonu from the Danian
in the North Sea,

" These conclusions and interpretations are based on data presented in Tables I-III

and Figures 1 and 2, j}tﬂ;&:ﬂ_
J. Gordon Erdman :

JGE/JEF: gml
Attachments: Tables I-III
Figures 1-2



TABLE 1

SOURCE ROCK EVALUATION DATA

Well 2/7-2X, North Sea, Norway

SOLUBLE ORGANIC MATTER

:

GE°§2§&"C' STRY . DEPTH. ;;A&aagﬁﬁ g:gaghc ;’32051.'_;2_5 . TOTAL SATURATES AROMATICS _ASPHALTICS L QOD—EVEN
CODE MEYERS  FEET WT % WT % | CARBON  wWT &% L eld.  wrs o 3Chae WT % 3cids REDOMINANCE
HHY 246 9008 0,02 05 007l 0.052 - ' 556 =275 ' 28,4 26,5 . 16,0 =266 139 ¢
HHU 2764 9069 0.02 0,41 0.114 0,058 -27.3  46.7 - 36,0 =265 17.3 =26.3 .97
HHT 2774 9100 0.21 0,63 0,051 0,040 26,8 - 16,7 - 555 274 27.8 =263 - -

HHS 2787 9lh4 0,24 1.68 0.060 0,127 =269 21,8 -28.3 - 6L1 =26,4 17,1 =263 1.37
HHR 2795 97 0,05 0,89 0,055 0,061 =271 A7,k - 3.3 =266- 20,7 264 1.20
HHQ 28l 9232 0.60 0.41 0.122 0,050 -27.8 19,2 - 28,6 =264 52,2 - =263 -
HHP 2330 9286 0,05 0,90 0,462 0,520 -~ . 66,9 32,2 27,3  -27.b 58. -27,1" 1,06
'HHO 2842 9324 0.04 1.38 0.189 0,326 -27.1 66,7 -27.6 .23.3 -26.9 10,1 ~26,6 . 1.09
HHN 2850 9351 0.02 0,83 - 0,202 0,210 -29.7 56,7 =304 34,2 -30,2 9.2 -29.3 . 098
HHM 2372 9422 1,87 0.7 0.073 . 0.065 -26,7 = 33.8 -27.3 59.3 =267 6.8 .-26,1  1.35
HHL 2881 9152 01k 26k 0411 1,357 27,0 W9k =277 M1 -21,2 9,6 -27,0 " - 1,14
 HHE 2898 9507 0.13 045 0,06 0,059 -30.1 29.6 - 49.2 -27.0 .~ 2.2 -263 = =~
HHJ 2907 9537 0.35 1,10 0,106~ 0,145 =~ 12,3 =266  L5.6 =273 12,2 . = -
HHI 291k 9560 - 0,22 1,05 0,144 0,189 . -27.0 = 66,2 -27.0 27.8° 2.1 5.9 -26.4 1,49
HHG ‘2934 9625 3,51 0,33____0,05% 0,023 .-26,8 - - - - - - -
HHH 2538 9640 2,20 0,11 - 0,250, 0,034 =-27.0 - - - - - - -
HHP 2942 9653 - 2,14 . 009 0,275 - 0,032 -26,8 - - - - e - -
HHE 2953 9688 3,68 0.39 . 0157 0076 -26.7 . 72.6 - 15.9 -'-26.9:;%@41-5 -26,1 1,23
HHD 2961 9715 3,03 - 0,17 0,889 0,389 268 76,3 =27.2 17.0 =273 ° =26.2 1.18

6.7

weom~a
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' TABLE II _ S

CHARAGTERIZATION OF CRUDE OIL

WELL 2/7-2X, NORTH SEA, NORWAY

GEOCHEMISTRY ERANCH GODE KHL

Depth
Meters : 3005-3018
Feet _ : 9860-9900
DENSITY 0. 8050
" API Gravity b4y, 2
HETEROEIEMENTS
.Sulfur, wt % . G, 12
Nitrogen, wt ¥ ' 0.08
Vanadium, ppm 0.59
Nickel, ppm - 1.03

MAJOR FRACTIONS

Saturates, wt % 75.4
Aromatics, wt % 22.8
Asphaltics, wt % 1.8

CARBON ISOTOPIC
COMPOSITION bc%%

B
Whole Crude ' -26.7
Saturates : -27.2
Aromaties _ -26,2
Asphaltics -26.2

AVERAGE ODD-EVEN PREDOMINANCE 1,03
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INTER-OFFICE CORRESPONDENCE / SUBJECT: North Sea, Norwegian Sector, 2/7-2X(Eel) Well
BARTLESVILLE, OKLAHOMA Characterization of Fluids From DST #1
Er-370-72

December 14, 1972

0. J. Koop (2)
International Department

As part of our centinuing geochemical characterization of petrcleum samples
from the North Sea Tertiary Basin in support of current and future exploration, we have
compositionally characterized the companion gas~liquid sample from DST 1 which tested
the 9860-9900 foot interval in the 2/7-2X well., Additional geochemical data on this
sample will be provided later.

This, as well as the other samples we are characterizing from the basin,
will permit us to detect and map variations in petroleum composition which may exist
in the Danian, This information is expected to be useful in establishing migration
patterns within the basin,

Upon conclusion of the characterization of this sample, a geochemical
interpretation will be prepared integrating these data with other relevant dats
from the Tertiary Basin.
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Attachment: Table I
Figure 1












Figure 1
CO’ "ONENT COMPOSITION OF COMBINED STREAM
THRUL N—-DECANE ,BP = 345,4F (= 174.1C)
2/7-2X (EEL) WELL, NORTH SEA, NORWEGIAN SECTCR

Er- 370-72

" COMPONENT DST #1 WT PERCENT OF SAMPLE
9260-9500 f
= = tL 0. o i i i i OJ' 50 " i 1 i 1'00
HELIUM 0. 000 ' s v ' T v ! M v
HYDROGEN SULFIDE 0. 000
OXYGEN + ARGON 0,000
NITROGEN 0.230
CARBON DIOXIDE 1,592
METHANE 6‘124 3 [y 4 | | I 4 3 3
ETHANE 3' 999 T A I T L4 T T L T
PROPANE 5.186
ISOBUTANE . 1.792
N—~BUTANE 4.210
ISOPENTANE 1. 563
1—:PEN:TLA N»E A_Z_‘ llio 3 1 3 } 4 4 'S Il .
NEOHEXANE 0.0L6 T = ! - L 1 + y
CYCLOPENTANE 0.108
2 ,3-DIMETHYLBUTANE 0.115 \[
2-METHYLPENTANE 0.965 I
3—-METHYLPENTANE 0. 560 —
N-HEXANE 1.970 N . . , . , ; A
METHYLCYCLOPENTANE + 2,2=-DIMETHYLPENTANE 0.636 ! ' ”‘——’—'—‘—_—_'_—____j_______,',_,..._!w—-—--'*“‘
2 ,4~DIMETHYLPENTANE 0.122
BENZENE + 2,2,3—TRIMETHYLBUTANE 0.283 <\‘
CYCLOHEXANE ¢ 3 3~-DIMETHYLPENTANE 0. 849
2—-METHYLHEXANE 0,593
2,3-DIMETHYLPENTANE 4 1,1-DIMECYCLOPENT. 0,312 ' \ l ; . 1
3-METHYLHEXANE 0. 645 M ! ! i - ' N !
{=CIS—3-DIMETHYLCYCLOPENTANE 0.181
1-TRANS-3-DIMECYPENTANE 4 3—ETHYLPENTANE 0,171
1=TRANS—2-DIMETHYLCYCLOPENTANE 0.306 Te—
N~HEPTANE 2.041
1=CI1S=2-DIMETHYLCYCLOPENTANE _ 0,095 ~ ; " A N . 5
MECYHEX + 2 2-DIMEHEX 4 1,1 3=TRIMECYPENT 1,848 o N ! ! v ! T ~
2 ,5~DIMETHYLHEXANE 0.127
2 A~DIMETHYLHEXANE 4 ETHYLCYCLOPENTANE 0.212 >.
2,2 ,3-TRIMETHYLPENTANE 0. 000
1=TRANS=2—CIS~4=TRIMETHYLCYCLOPENTANE 0.08L
3 3-DIMETHYLHEXANE o 0.026 . . ) A , | , .
TOLUENE O, 592 Al P t t —t t \ 1
{~TRANS—2—=C|5~3—~TRIMETHYLCYCLOPENTANE" 0.001
2 ,3,4=TRIMETHYLPENTANE ) 0.057
2 ,3-DIMEHEX 4 2,3,3-TRIMEPENT ¢ 2—ME3—ETPENT () 121
2—METHYLHEPTANE 4+ 4-METHYLHEPTANE 0.682
3 ,4~DIMEHEX 4 1—=CIS=2—TRAN—4—TRIMECYPENT 0 279 L " N . s \ X
3—ETHYLHEXANE 0.037 ' ' ' i ' ' '
3—-METHYLHEPTANE + 3-ME—-3—ETHYLPENTANE 0.567
2,2,5-TRIMEHEX 4 1,1 3-TR—4—TETRAMECYPENT, 0.013
1=Ci1S—2-CIS—4—TRIMETHYLCYCLOPENTANE 0.022 N
{—TRANS—4 4+ 1—CI1S5—3 4 1,1—-DIMECYHEXANE 0.677
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2,3 .5~TRIMEHEXANE + 2 ,2-DIMETHYLHEPTANE 0.023 ! v i ' N
1~METHYL—CIS—2—ETHYLCYCLOPENTANE 6,071 o
2 ,A—DIMEHEPTANE 4 2,2 ,3~TRIMETHYLHEXANE 0.242
2 ,6~DIMEHEPTANE 4 1~CI1S—2—DIMECYHEXANE 0.041
N—PROPYLCYPENT 4+ 2,5~ ¢ 3,5-DIMEHEPTANE 0.198
ETHYLCYCLOHEXANE 0.452 ) L R . .
ETHYLBENZENE 0.137 ’ ! ! ' !
3 ,3~DIMETHYLHEPTANE + 1,1 ,3-TRIMECYHEXANE 0.220
2,3 ,3-TRIMETHYLHEXANE 0,046
2—METHYL=3~ETHYLHEXANE 0.018
P=XYLENE 0.067
M—XYLENE + 2,3 ,d=TRIMETHYLHEXANE 0.786 . - e — .
2,3 ¢+ 3 A~DIMETHYLHEPTANE 0.135 ' N ' i '
4~METHYLOCTANE 0. 297
2—-METHYLOCTANE 0.373
3—ETHYLHEPTANE 0. 085
3—METHYLOCTANE 0.335
O-XYLENE (+ A C—10 ALKANE) 0. 201 , , , R .
2,2, 4-TRIMETHYLHEPTANE 0.000 ! ! ! N '
2,2 ,5-TRIMETHYLHEPTANE 0.036
2,2 ,6~TRIMETHYLHEPTANE 0.020
% SUNKNOWNS s & 0.05%5
2,5,5~-TRIMETHYLHEPTANE 0.000
2,4 A-TRIMETHYLHEPTANE 0.074 — N , . \ N , .
$98A C—9 NAPHTHENES®®e 0. 255 M= t v , t b +
ISOPROPYLBENZENE 0. 000
N—NONANE 1.632 )
C~9 NAPHTHENES 4+ C~10 ALKANES 2.LL3
N—-PROPYLBENZ ENE 0. 000
1=METHYL=3-ETHYLBENZENE 0,120 \ . . X ) N . .
1—=METHYL~-4—ETHYLBENZENE 0.154 K T T T M T ! T T
1=METHYL=~2-ETHYLBENZENE 0. 267
1 3 ,5~-TRIMETHYLBENZENE 0,397
1,2 ,4-TRIMETHYLBENZENE 0.113 A_’____________X
1,2,3~TRIMETHYLBENZENE 0.027
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