November 1994
RKER.94.138

Geochemical investigation of a source rock extract from
well 206/1-2, United Kingdom
by
J.ML.A. Buiskool Toxopeus and F.A.M. de Gier

Sponsor: Shell Expro London Code: 876.106.10

investigation: 8BAS0818

This Report has been prepared by Shell in connection with its own internal evaluations and
decision-making processes. Shell, its affiliates and each of their respective officers,
employees and representatives make no representation or warranty whatsoever as to the
accuracy or completeness of the information contained herein, and expressly disclaim any
and all liability based on or relating to any information contained in, or errors or omissions
from, this Report or based on or relating to the use of this Report. Shell will not enter into
any correspondence relating to the contents of this Report.

Copyright is vested in Shell Intemnationale Research Mij. B.V., The Hague

KONINKLIJKE/SHELL EXPLORATIE EN PRODUKTIE LABORATORIUM
RIJISWIJK, THE NETHERLANDS

(Shell research B.V.)




RKER.94.138 Confidential

CONTENTS
page
1. Introduction 1
2. Conclusions 1
3. Geochemical parameters
Summary of the analytical data 2
Bar diagram of normal alkanes & isoprenoids 3
GCMS sterane typing 4
GCMS triterpane typing 5

4. Analytical data
GCMS data of the aromatic fraction
Gas chromatogram of the saturated hydrocarbons
Gross composition
Sterane fragmentogram
Triterpane fragmentogram

5. Rock Eval and Maceral data

Initial distribution:

Shell Expro London - 3 copies
SIPM-EPA/2 - 3 copies

This report was produced with the Knowledge Based System FOENIX




RKER.94.138 .- Confidential

Geochemical investigation of a source rock extract from
well 206/1-2, United Kingdom

1.0 Introduction

A geochemical investigation has been carried out on a source rock cuttings
extract from 8090+8160+8190 ft (2465.83 m, Faeroe Fm, Eocene) in well 206/1-2,
United Kingdom (request telex ref. ABX 015029 of 27.05.94). The geochemical

parameters are shown on pages 2 to 4, analysis results are presented on the
yellow pages.

2.0 Conclusions

1. Source Rock analysis
The organic carbon content (6.6 %), the Rock Eval data (HI=247) and
the maceral analysis indicate a Type III/II source rock for gas and some oil.
The high extract/organic carbon ratio and the high S1 (Rock Eval) both
indicate an impregnated source rock. The shape of the gas chromatogram
and the unusual gross composition confirm that the source rock is impregnated
with a mud additive (fraction up to n-C17). Since the impregnation is
most likely only a low boiling fraction, biomarkers (and probably also the
carbon isotope/aromatics) can still be used for typing. The sample has therefore
not been heated after extraction, since it appears that these data are only
of limited value compared with the costs.

2. Maturity
The vitrinite reflectance measured on the sample is between VR=0.38
(desmocollinte) and 0.55 (telinite). The immature character is confirmed
by the incomplete sterane isomerisation.

3. Environment of deposition / Type of organic matter
The sample is a shaly/coaly source rock, that contained a high amount of
landplant matter (maceral analysis). The high amount of C27-steranes and the
low amounts of triterpanes is generally unusual for landplant-derived
organic matter; the high C27-sterane content suggests an strong algal input
in the extract. The relatively high amounts of biphenyls in the light
aromatic fraction is indicative for landplant matter. The extract contains
minor amounts of Oleananes (from landplant resins) confirming the Eocene age.

4. Correlation
A comparison with previously analysed crudes from the West Shetland basin
shows that this source rock extract does not correlate or has not contributed
in a significant amount to these oils because of the following arguments:
- the extract shows no waxy character;
- the carbon isotopes differ strongly from the oils;
- the biomarkers differ strongly from the oils.
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Summary of the Geochemical Data of the extract from
well 206/01-02 (2465.83 m.), United Kingdom

Gravity and Gross Composition

Distribution of Ring Compounds
(Field lonisation Mass Spectrometry)

Confidential

516707905

% Extract : 2.2
% TOC after extract : 7.6 C-15 Ring Compounds (%)
Extract/TOC : 0.29 1ring : no data
2ring :
Gross Composition (W%) 3ring :
Saturates : 25 C-30 Ring Compounds (%)
Aromatics : 6 3ring : no data
Heterocompounds : 68 4ring : -
Rest (High molecular) : 1 5 ring :
Sulphur (%) : 1.9 C-29 VRIE : no data
Vanadium (ppm) : 0.0 Sterane and Triterpane Distributions
Nickel (ppm) : 1.0 (Gaschromatography / Mass Spectrometry)
Saturates Distributions Steranes/Triterpanes (%)
(Gaschromatography) Iso Steranes : 29
Pristane / Phytane : 1.8 ?gtae rrrsgg:sd 'Steranes : 6.;'
Pristane / n-C17 : 0.4 )
Phytane / n-C18 : 0.4 Steranes (%)
ACI : 84 Iso Steranes : 24
c ) Coeff. : 0.9982 Rearranged Steranes : 35
orr. Loetl. - e Normal Steranes : 41
C'7 Distributions Triterpanes (%)
(Gaschromatography) C-30 Hopanes : 100
C-7 Alkanes (%) vov'eaf‘_"e (+B): 8
Normal C-7 : no data +h-
Mono Branched : Steranes Carbon No. Dist. (%)
Poly Branched : C-27 : 37
C-7 Alkanes / Cyclo Alkanes (%) g'gg : 29
Normal C-7 : no data e 34
Cyclo Alkanes : C-29 Sterane Ratios
Branched Alkanes : 20S/20R + 20S: 0.13
C-7 Alk. / Cyclo Alk. / Aromatics (%) Iso / Iso + Normal : 0.48
Alkanes : no data Triterpane Ratios
Cyclo Alkanes : TS/TM: 0.60
Aromatics : 3R/3R +5R: 0.14
Carbon Isotope Ratios
(Mass Spectrometry)
Total Sample (topped) : -27.1
Saturates : -27.3
Aromatics : -26.8
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Bar diagram of Normal-alkanes & Isoprenoids of the extract from
well 206/01-02 (2465.83 m.), United Kingdom

Pristane / Phytane : 1.8
Pristane / n-C17 : 04
Phytane / n-C18 : 0.4
ACIl: 84
Corr. Coeff. : . -0.9982
17
Pr18
Ph
25 30 35

W%

Conclusions based on saturated hydrocarbon fraction :

1 : the saturates show no indication of bacterial degradation
2 : the n-alkane distribution has a mature character

3 : the saturates indicate that the oil has been expelled from a source rock
containing predominantly structureless organic matter

4 : the extract has most probably been comtaminated

516707905
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GCMS Sterane typing of the extract from
well 206/01-02 (2465.83 m.), United Kingdom

Sterane Conversion Diagram Sterane Typing Diagram

Normal Steranes.

90 80 70 €0 50 40 30 20 10 g0 80 70 60 50 40 30 20 10
Iso Steranes. Rearranged Steranes. c27 c28

* The line of complete sterane isomerisation
indicating a mature character

Sterane Distribution

normal steranes iso steranes rearranged steranes
1000
c27
R 029

s czs cze °27 029
ce7 c28
R 12

724 2 16 64 K 7723 1244

Conclusions based on steranes :

STERANE DISTRIBUTION (ppm) (%)

Iso Steranes : 42 24 1 : the incomplete sterane
Rearranged Steranes : 63 35 isomerisation indicates that the
Normal Steranes : 73 41 source rock of this oil is low
CARBON NUMBER DISTRIBUTION mature and/or of Tertiary age
C-27 : 66 37
C-28: 52 29
C-29 : 61 34
C-29 STERANE CONVERSION RATIOS
20S /20R +20S : 0.13

Iso / Iso + Normal : 0.48

S16707905
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GCMS Triterpane typing of the extract from
well 206/01-02 (2465.83 m.), United Kingdom

Sterane/Triterpane Diagram

Triterpanes. STERANES/TRITERPANES (calculated %)
A Iso Steranes : 29
increasin Rearranged Steranes : 64
0  landplan
6 OsontSh Stl%ar‘\l Triterpanes : 7
TRITERPANE CONVERSION RATIOS
TS/TM: ©0.60
T T \eo SoM 3R/3R+5R: 0.14
1 20 C30 Hopane (ppm) : 13

90 80 70 60 50 40 30 20 10
Iso Steranes. Rearranged Steranes.

Tricyclic Terpanes

1000

20 21 22 I 24 25 26 28 29 30

0 0 0 ) 0 0 0, 0 o 0, 0 o, ppm

Pentacyclic Terpanes

1000

Tm 29 81 32
B I S BN N E N
7 8 1

9 7 2 0 o Ppm

Conclusions based on triterpanes :

1 : the triterpane distribution indicates a source rock containing predominantly
structureless organic matter

516707305
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ANALYTICAL DATA
well 206/01-02 (2465.83 m.), United Kingdom
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GCMS data of the aromatic fraction

well 206/01-02 (2465.83 m.), United Kingdom

516707905

1

. 'THN

Report of sample: U.K. 206/01-02 8090-8190 ft cutting

Acquired at : 02-Nov-1994
Standard used for calculations:
Discrimination factor :

1) NAPHTHALENES
a) Concentrations
2-MN

1-MN

2,6+2,7-DMN
1,6-DMN

1,5-DMN
1,3,5+1,4,6-TMN
2,3,6-TMN
1,2,5-TMN

C4-NAPH

THN

CAD

Total Naphthalenes

(ppm)

b) Parameters

2-MN/1-MN (MNR)
2,6+2,7-DMN/1,5-DMN (DNR-1
2,3,6-TMN/1,3,5+1,4,6-TMN (TNR-1
2,3,6-TMN/1,2,5-TMN (TNR-2
2,3,6-TMN/THN

2,3,6-TMN/Cadelene

I1) PHENANTHRENES
a) Concentrations
| 4

3-MP

2-MP

9-MP

1-MP

Total Phenantrenes

(ppm)

b) Parameters

2-MP/1-MP

1.5%(2+43-MP/ (P+1+9-MP))
3% (2-MP/ (P+1+9-MP))
2+3-MP/1+9-MP
2+3-MP/1+9+2+3-MP

(MPI-1
(MPI-2

III) DIBENZOTHIOPHENES
a) Concentrations (ppm)
DBT

4-MDBT

2+3-MDBT

1-MDBT

Total Dibenzothiophenes

methylnaphthalene
dimethylnaphthalene
trimethylnaphthalene
tetrahyronaphthalene
DBF methyldibenzofuran
MDBF= methyldibenzofuran

MN
DMN
TMN

[T

PDP
1.94

b) Parameters
8034 4-MDBT/2+3-MDBT
6330 4-MDBT/1~MDBT
4998 2+3-MDBT/1-MDBT
4692 4-MDBT/DBT
2356 2+3-MDBT/DBT
1987 1-MDBT/DBT
1471
1054 IV) BIPHENYLS
336 a) Concentrations
42 BP
1039 2-MBP

(ppm)

32338 3-MBP

3

P
MP
DBT
MDB
BP
MBP

4-MBP
Total Biphenyls
1.27
2,12 b) Parameters
0.74 3-MBP/BP -
1.40 3-MBP/4-MBP
4.79 3-MBP/2-MBP
1.42
V) DIBENZOFURANS
a) Concentrations
DBF
4140 4-MDBF
1080 2+3-MDBF
1494 1-MDBF
1308 Total Dibenzofurans
1238
9260 b) Parameters
4~MDBF/2+3-MDBF
4~MDBF/1-MDBF
1.21 2+3-MDBF/1-MDBF
0.58 4~MDBF/DBF
0.67 2+3-MDBF/DBF
1.01 1-MDBF/DBF
0.50
VI) OVERALL RATIOS
Biphenyls/NAPH#*
Dibenzothiophenes/NAP
323 Dibenzofurans/NAPH*
360
146
90
919

(ppm)

phenantrene
methylphenanthrene
dibenzothiophene
methyldibenzothiophene
biphenyl
methylbiphenyl

T

NAPH*= 2,6+2,7-DMN + 1,5-DMN + 1,4,6+1,3,5-TMN + 2,3,6-TMN

2.47
3.98
1.61
1.11
0.45
0.28

2805
266
1909
750
5730

0.68
2.55
7.17

1.29
2.34
1.81
0.78
0.61
0.33

0.53
0.09
0.24
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GCMS data of the aromatic fraction

well 206/01-02 (2465.83 m.), United Kingdom

S16707905

VII ) Misc. NAPHTHALENES
a) Concentrations (ppm)

2,6-DMN 2579 4,5-DMP
2,7-DMN 2419 2,6+3,6-DMP
1,3+1,7-DMN 5857 3,5-DMP
1,6-DMN 4692 2,7-DMP
1,4-DMN n.d. 3,9-DMP
2,3~DMN 1308 1,6+2,5+2,9-DMP
1,5-DMN 2356 1,7-DMP
1,2-DMN 1126 1,9+4,9-DMP
1,4+2,3-DMN 1308 1,5-DMP
1,8-DMP
1,2-DMP
9,10-DMP
1,3,7-TMN 1567 1,2,6-TMP
1,3,6-TMN 2174 1,2,5-TMP
1,3,5+1,4,6-TMN 1987 1,2,9-TMP
2,3,6-TMN 1471 1,2,7-TMP
1,2,7-TMN 562 1,2,8-TMP
1,6,7-TMN 1148
1,2,6-TMN 759
1,2,4-TMN , 183
1,2,5-TMN 1054
1,3,5,7-TeMN 174
1,3,6,7-TeMN 515
1,2,4,7-TeMN 426
1,2,5,7-TeMN 256
2,3,6,7-TeMN 158
1,2,6,7-TeMN 120
1,2,5,6-TeMN (C4-NAPH) 336
b) Parameters
1,2,5-TMN/1,3,6-TMN 0.48
1,2,7-TMN/1,3,7-TMN 0.36
The assigment of some of these peaks is tentative

76
204
353
245
949
499
732
208

n.d.
116
118

n.d.

34
87

n.d.
93




S06L0L9TS

Gas chromatogram of the saturated hydrocarbons of the extract from
well 206/01-02 (2465.83 m.), United Kingdom
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Printed at 01:33pm on 19 September 1994 Page 1

Project: defproj Instrument: channel4 Anglys?s: 0627-4
Sample: s 167079/5 Injection: 1
, Thin Layer Chromatography - latroscan TH-10
; Response(mV)
; { heteros
| 24
] !
f23 4 H
§1 .| HE
k] ' : L
EE (o)) S21 3 :
£ !% o B |
: i ! .
b2y P19 ] [ -
O T ; ] | !
g2 | |
L P 4 Do
QD o
] RTINS [
E E‘ . 15 4 ,l :
o m f14 9 ’ i |
S ® 13 ] / \ !
Qv i
‘..E m 12 ] saturates i '
2] Y o :
gi-sal o Jj/ mommms \\—§ﬂ/ﬂ\ .
E N 10 T - !
° Ql M A A A N T l M -
(] 5 10 15 20
& EE; 'nme@eumdﬂ
0n
0 Qo Analyst Name mb
e L= Analysis Name SHELL
(:) C\J Comment Thin Layer Chromatografie / GC-Iatroscan bepaling.
=
) . .
E: Peak information:

Peak No.Peak Nam Amount N Area
lsaturate 25.42 5.92
2aromatic 5.99 1.40
3heteros 67.45 15.71
4rest 1.14 0.27

516707305
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Sterane Fragmentograms of the extract from
well 206/01-02 (2465.83 m.), United Kingdom

IKSEPL U.K. 206/01-02 8090-8190 FT CUTTING 1.8. = 30(33) PPM TRIO1
.18-Nov-1994 00:15:14 RON|
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Triterpane Fragmentograms of the extract from
well 206/01-02 (2465.83 m.), United Kingdom
— —
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ROCK EVAL and MACERAL data
well 206/01-02 (2465.83 m.), United Kingdom




P. L, , LRE/ 4

S - Geochemical Filing System

G F
Listing o f samples with Rock Eval data

Country : United Kingdom

Well/Outcrop : 206/01-02 Order seq.nr. : 004

—_Béétﬂ -S;mple “Formation TOC S-1 5-2 5-3 Hydr. oxyg. Tmax Prod.
(ft) Type name (w%) peak peak peak index index deg C index



3LINAD STVLISAYD / S3LvO3N¥99V

JL¥AD TVAI08NVYS

MINERAL

SIVY3INIW G3NIJ3ANN

Confidential

(ALINIOIN=-AXO +) JLINIMOIN

(IUNINLIQOLNINI +) IUNISAS (~IN3S)

INERTINITE| MATTER

31INILOY31DS

HOAH'S (ONIS34ONTI—NON) 3LINILYANSX3

(9NIDS3HONT4) 3LINILYGNSX3

NOLYNVIJOMIIN
VOV ¥3IHLIO
SILINVASYL
SNJ2020A4108

[ L= T I70/0xf+1-]

ALGAE

LIPTINITE

3LINIM1300LdIN

(LINIYONT4 +) 3LINIS3Y

JLINI¥3ENS

JLINILND

(-v93N) 3ILINRIOLS

ORGANIC MATTER

(—0Y2IN) 3LININOLS

JUNITIOOONSIA IvLRIL3A
JLNITIO00NSIA SISNTT / SYIAV

Sl =T [/

vIT.-2
ades into SOM

rich particles

dised

VITRINITE

oxidised

31NM3L vLI¥L3a

JLNITAL S3SNTT / S¥3AV
JLNITIOD013L V1134
3LNITI00013L SASNIT / S¥3IAV]

y
oxi
gr

vIT. =1
?tl
:ge

ar
lini
B

tinite-

g

ABUNDANT
COMMON

FEW
RARE

'8 1-NON | ¥vINNVY9¥3INI / 3SN4410

light yellow fluorescence -> probably immature

SOM

Comment

S3SNIT
ONIgv38 QvOT ST

3ISN3A

L EGEND

<
_+_
/

Initial micrinisation SOM

LIz /]
Sample sli
Sample E
Desmoco
Common_1li
White-

MACERAL DESCRIPTION OF WELL/OUTCROP

United Kingdom, 206/01-02

P
C

8090.0 ft/C
=
t)
8090.0

Sample(s)

¥6—9Nv-¢ © 910Q L abog

Fig.




Sy

Page

2/13 00608

o] Jefifs] Je[ T [b]v] ] ]

by ]

Date : 3-AUG-94

(s)erdureg

DENSE

LAYERS LOAD BEARING

LENSES

DIFFUSE / INTERGRANULAR | NON-L. B.

WOS

LAYERS / LENSES TELOCOLLINITE

DETRITAL TELOCOLLINITE

L="1A

LAYERS / LENSES TELINITE

DETRITAL TELINITE

LAYERS / LENSES DESMOCOLLINITE

1A

DETRITAL DESMOCOLLINITE

JLINIYLIA

SPORINITE (MICRO~)

SPORINITE (MEGA-)

CUTINITE

SUBERINITE

RESINITE (+ FLUORINITE)

LIPTODETRINITE

BOTRYOCOCCUS

TASMANITES

Ivov

OTHER ALGAE

MICROPLANKTON

EXSUDATINITE (FLUORESCING)

EXSUDATINITE (NON-FLUORESING) S.HYDR.

31INILGN

SCLEROTINITE

(SEMi—) FUSINITE (+ INERTODETRINITE)

MICRINITE (+ OXY~MICRINITE)

Y3ILIVN DINVONO0

20—10/90g ‘wopsdury pajiup

UNDEFINED MINERALS

FRAMBOIDAL PYRITE

Wolefefs[o] | Juf T 7

AGGREGATES / CRYSTALS PYRITE

H3LLVW |3LINILY3N

IVH3NIN

NOILVAILLSH HDVINADYHd HWATOA TVASIA

1erjuspyuo)




Confidential
Measurements

Mode

Cutting
S167075/04
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02-08-1994"
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United Kingdom
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