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GEOCHEMICAL EVALUATION AND HYDROCARBON CHARACTERISATION
; STUDY OF WELL 6406/3-3

EXECUTIVE SUMMARY

The strata from 1610 - 4407.8 m RKB have been evaluated.
Within the Nesna Formation the interbedded rich shales
are at the early oil generation level of maturity.

These shales have potential for gas/condensate.

The rest of the Nesna shales and the Engelver shales are
poor source rocks for minor gas generation. Both Nesna
and Engelver shales show various degrees of burnt effeCt

due to turbo drilling. The effect iS'generally severe.

Drifted coals occasionally found within the Tomma I unit
show potential for gas/condensate while scattered shales
within the Tomma II unit and the Leka and Aldra
Formations are fair to good source rocks for

gas/condensate and gas, respectively.

Strong shows of a medium gravity crude was found in the
Nesna Formation while minor shows of similar crudes were
detected in the Engelveer Formation. Minor shows of a
somewhat waxy and different character of hydrocarbons
were shown in the Tomma II unit and within the Leka
shales.

Strong shows within the Tomma I unit are similar to the
Nesna hydrocarbons and they are likely to belong to the
same "oil family" but sourced off structure at a
slightly higher level of maturity.
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1. INTRODUCTION

The present report makes a maturity evaluation from 1610
- 4407.8 mRKB and a source rock and migrated hydrocarbon
evalutation in the section 3801 - 4263 mRKB in the
Statoil Haltenbanken Well 6406/3-3 (4).

The analytical program format for the study was designed
to solve the following questions:

1) what is the hydrocarbon potential of the source
rocks encountered in this well with respect to
richness, proneness for oil and/or gas and maturity

level?

2) Are there any shows of migrant hydrocarbons in the
Jurassic reservoir sequences and what are the

likely source rocks?

1.1 General information

Analytical program for source rock evaluation

1) Sample preparation and description
2) TOC and Rock-eval analyses
3) Vitrinite reflectance analyses

4) Kerogen preparations

P

5) Kerogen description and TAI
6) Extraction, quantification and
separation into saturates, aromatics,
asphaltenes and NSO's
7) Gas chromatography of saturate fractions
8) Gas chromatography of aromatic fractions
and MPI
9) Quantified pyrolysis gas chromatography
10) Isotopic composition (13C/12C) of extracts,
saturates, aromatics, NSO's, asphaltenes and

kerogen.

(”"~ geolab87.22
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Preliminary formation tops:

- KBE 29 m
Sula Group
Sklinna -"-
Skomvar -
Flatgy "=
Finnvar -
Grip —n-
Nesna Formation
Engelver -"-
Halten -t
Tomma Formation Unit I
Tomma - Unit IT
Tomma =" Unit ITII
Leka - '
Aldra -
Hitra
D
Core intervals:
Core no. 1 : 3938 - 3956 m
Core no. 2 -2 3956 - 3974 m
SWC interval:
3974 - 4413.8 mRKB

Turbodrilling interval:

3198

3936 mRKB

geolab87.22

331 m RKB

1390
2256
2368
3188

3800
3843

3939
4038
4066
4131

"w_

LU

4201.5 -"-

"_

4404
4416

Zone
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CSG shoes:

30" ~ 442 mRKB
20" 1065 -"-
13 3/gn 2301 -"-
9 /8" 3918 -"-
7" 4415 -"-

Field logs were available for this study. Discrepances
between drillers and loggers depth with respect to the
core analyses have not been adjusted for. The project
was carried out in accordance with Statoil's standard
analytical requirement for work within organic

geochemistry.

geolab87.22
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RESULTS AND DISCUSSION

2.1 Zonation
The zonation in this well is based on the preliminary
formation tops given, and there is a question whether or
not the Hitra Formation (at 4404 mRKB) was encountered,

2.2 Amount and tyvpe of organic matter.
The organic carbon content of a sediment is a measure
for the amount of organic matter. The source richness
is influenced by both the type of organic matter, the
character of the hydrocarbon product in the form of oil
or gas and also the organic matter response to thermal
maturation. The source rock richness has in this
project been rated by the following scheme.

52 ; TOC C15+ HC (SATS+ARO)
(mg HC/g rock) (%) (ppm)

Poor Source {2 <0.5 £ 100

Fair 2-3 0.5-1.0 100~200

Good 3-5 1.0-3.0 200-500

Very good

Source 5-10 © 3.0-5.0 © 500-1000

Rich Source 710 75 21000

geolab87.22



The Zone F grey coloured claystones (3800-3843 mRKB) show
a low content of organic carbon (ave. 0.9%) with a
pyrolysable organic matter amount of approx 0.3 mg HC/g
rock. These claystones are, thus, poor also confirmed
by extract data, and theif organic matter is chemically
classified from rock-eval analyses as kerogen type IV.
Two minor dark grey to black mudstone samples at 3804
and 3834 mRKB, respectively, contain 7.1-7.8% TOC and
the amount of pyrolysable organic matter is 9.2 - 15.3
mg HC/g rock. These mudstones are believed to represent
the best source rocks of the Upper Jurassic Nesna
Formation in this well. These samples are classified as
very good to rich source rocks for gas/condensate from a
kerogen of type III, and extract data confirms this. One
should, however, bear in mind that the possibility of
getting a false impression of this sequences is present,
due to the fact that turbine drilling is fatal to
organic material in the sediménts. The claystones of
this sequence is elsewhere described as burnt to various

extent due to this type of drilling.

The lower part of Zone F (3843-3939 mRKB) contains
poor grey claystones with a TOC content of approx 0,8%,
yielding only about 0.3 mg HC/g rock by rock-eval
pyrolysis. Extract data classify the claystones as fair
and the source rock. Kerogen is chemically classified as
type IV with a rest potential for only traces of gas.
Richer samples (TOC 1.6 ~ 2.2%) are described as mud
additives.

The turbine drilling effect is also seen in this
interval and may in part account for the diverse

classification of the source rocks found.

The upper part of Zone G (3939-4038 mRKB) was analysed
by means of a coal sample from 3964.62 m {(core depth).
A TOC value of 68.9% and a pyrolysable amount of 208.3
mg HC/g rock classify the sample as a source for

gas /condensate. At this depth there is a discrepancy

geolab87.22



of 4~-5 m between the driller and the loggers depths, of

which the latter in the deepest. This interval belongs
to the Tomma Formation unit I.

The Tomma Formation unit II (4038-4066 m RKB) of grey to
dark grey claystones with an average TOC content of 2.5% (range
1.6 - 3.3% TOC). The pyrolysis yields were in the range
1.5 - 3.5 mg HC/g rock and these claystones are, thus,
at the best good socurce rocks with a potential for
generation of gas/condensate. This is in keeping with
extract data which classify the claystones as good
source rocks.

The Leka Formation (4131 - 4201.5 m RKB) contains also
grey to dark grey claystones with very similar

hydrocarbon potential as the above sequencé. An average

of 3% TOC and about 3.6 mg HC/g rock of pyrolysate

classify the source rock kerogen as type III/IV with a
potential for gas, and the source rock itself is classified as
fair to good.

The Aldra Formation (4201.5 - 4404 m RKB) claystones '
analysed are similar to the source rock samples from the

above sequences within the Zone G.
Short summary

Zone F/ Nesna Fm.: Poor source-rocks for minor gas
generation. Occasionally very good to rich
i source rocks for gas/condensate.
Engelvar Fm.: Poor source rocks for minor gas

generation
The turbodrilling effect is severe.

Zone G/ Tomma Fm. unit I: Drifted coals occasionally
found with source potential for gas/condensate.
Tomma Fm. unit II: Fair to good source rocks for
gas/condensate.

Leka Fm.: Fair to good source rocks for gas.
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2.3 Thermal maturation

Thermal maturity in this well was evaluated by means of
vitrinite reflectance analyses, and thermal maturation
index (TAI) and also sporinite fluorescence techniques.
Pyrolysis Tmax data available were of no use within the
3800 - 3939 mRKB interval due to the burnt sediments

caused by turbo drilling. Below this interval the Tmax

values were used.

Parameters used for evalutation of maturity of the sediments.

Kerogen type II

g %RoO SCI (RRI) srl) Tmax (OC)Z)
b Immature <0.5 1.0-3.5 3,4 <425
Early mature 0.5-0.7 3.5~4.5 ‘ 5,6 425<435
0il mature 0.7-1.0 4.5-7.0 7 435-460
' 0il/Condensate 1.0-1.3 7.0-9.0 8,9 >460
Wet gas: 1.3-2.0 ~9.0 -
Dry gas 22.0
1) SF 3 Yellow
4 Yellow orange
5 Light orange
6 Mid-orange
{ 7 Dark orange
w 8 Orange~red
9 "o

2) After Espitalié et al., 1986.

(W; ' geolab87.22



Vitrinite reflectance

—

MATURATION, WELL 6406/3-3
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The present maturity data suggest immature sediments
down to approx. 3.300 - 3.400 mRKB based upon vitrinite
reflectance analyses. Some support to this finding is
given by the sporinite flourscence data while the TAI
passes into the early mature zone 2-300 m shallower.
Based upon the best vitrinite reflectance line through
the most reliable data points, the o0il mature stage (0.7
- 1.0% Ro) is not encountered in this well in contrast
to suggestions both from the sporinite fluorescence and
the TAI,

If the best vitrinite reflectance data and approx 0.2%
Ro at the sea floor are used, the intercept with the
boundary immature to early mature stages remains the
same while the o0il mature zone may be entered at 4.400 %
mRKB. This is to some extent supported by the sporinite
tluorescence data while the TAI apparently passes into
the o0il mature zone at somewhat deeper strata.

Tmax values are 440 - 4420C below 4044 mRKB, indicating
the sediments to be within the early part of the oil
window for a kerogen of type III.

Short summary
Zone F/ Nesna and Engelver Fm are within the early
mature zone for oil while the o0il window is not

reached before at least the TD (4416 mRKB). has

been passed.

geolabB7.22
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Show detection

Dark grey to black mudstones at 3804-3807 mRKB in Zone F
belong to the Nesna Formation (3800-3843 mRKB) and
yielded 15 661 ppm EOM of which 5790 ppm (36.97%) was
C15+ hydrocarbons. The hydrocarbons are largely
indigenous but the saturate fraction chromatogram
indicates the possibility of some contamination. Leaner
shales at 3807-3828 mRKB with less than 100 ppm of
extracted C15+ hvdrocarbons show indigenous species with
some contamination from the mud system suspected.

At 3831-3834 mRKB black to dark grey shales yielded 3744

ppm of indigenous C hydrocarbons. The saturate

15+
fraction chromatogram may infer the presence of a medium
light crude o0il and somewhat different to the oil at

3804-3807 mRKB.

Extracts from the lower part of Zone F (Engelver Fm:
3843-3939 mRKB) show at 3858 * metres less than 120 ppm
of extractable C hydrocarbons from a suspected medium

15+
light in situ produced oil. The saturate fraction

- chromatogram shows also some drilling introduced

contamination.
At 3912 * ana 3933 £ MRKB the extracts consists largely

of introduced contamination from the drilling.

Samples from the upper part of Zone G belongs to the
Tomma Fm. unit I (3939-4038 mRKB) which is normally an
important reservoir sequence in the Haltenbanken area.
Extracts from 4372 to 80 ppm of rock were found to

contain C hydrocarbons in yields from 2879 to 8 ppm.

15+
A drop in the C15+

about 3957 — metres, above which a mature medium light

hydrocarbon amount was observed at

crude oil with a slightly waxy appearance was found.
Below 3957 x metres the leaner core samples yielded
extracts containing significantly more of the heavier
wax hydrocarbons relatively to the samples above as

judged from the saturate fraction chromatograms.

geclab87.22
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SHOW DETECTION, WELL 6406/3-3
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The grey to dark grey claystones from the Tomma Fm. unit
II (4038-4069 mRKB) belongs to Zone G. The extracts
yielded less than 55 ppm of hydrocarbons from an EOM of
2882-1735 ppm. The C15+ saturate fraction chromatograms
at 4053 i, 4059 + and 4062 x metres indicate the
presence of a medium light to light crude possibly in
situ generated. A significant portion of the Cig,
saturate fraction is drilling induced contamination.

The sample at 4050 ¥ metres is believed to be more
representative of the indigenous hydrocarbons since less

contamination appears in the chromatogram.

Grey to dark grey claystones from the Leka Formation
(4131-4201.5 mRKB) yielded about the same amounts of EOM
in ppm as the Tomma Formation unit II above. About 550

ppm of C hydrocarbons were found and the sample at

15+
4182 —~ metres shows a chromatogram very similar to above.
The extract at 4191 x metres shows a rather more waxy

appearance even when somewhat more aromatic/naphthenic

Mhumps" on the chromatographic base line are considered.

Less drilling introduced contaminants compared to

hydrocarbons of indigenous nature are seen.
Short summary

Zone F/ Nesna shales: shows of medium light crude oils

Engelver shales: shows of a medium light crude.

Zone G/ Tomma I sands: shows of mature medium light
crude oil, slightly waxy.
Tomma II claystone: shows of a medium light to
light crude oil.
Leka claystones: shows as above.

geolabB7.22
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‘Show characterisation and correlation

From the C;5, saturate fraction chromatograms the Nesna

Fm. shales extracts at 3804-3807 and 3831-3834 mRKB show

a mid gravity oil sourced from a dominantly marine source
deposited under suboxic sedimentary conditions. ‘

At 3858 mRKB within the Engelvar Fm. shales traces of a
similar show as above is also found.

The Tomma I extracts from the interval 3938-3956 mRKB are
slightly more waxy mid gravity oils but otherwise of a similar
nature to the above Nesna and Engelvar shows with respect
to source rocks. A not to high level of maturity is indi-
cated.

Shows.in the Tomma II and Leka shales are difficult to eva-
luate properly due to possibly drilling introduced conta-

mination.

Aromatic fraction chromatograms support similar source
rocks for the Tomma I extract hydrocarbons from the inter-
val 3938-3957 mRKB.

Biomarker analyses of the Nesna Fm. extracts at 3807 and
3828 mRKB indicate a maturity level within the early part
of the oil window, in keeping with the wvitrinite reflec-
tance results above. The biomarkers indicate, furthermore,
a dominance of terrigenous organic matter within these
shales.

At 3804+07 and 3831+34 mRKB the biomarker analyses indicate
hydrocarbons sourced from dominantly marine organic matter
from a peak mature siliciclastic source rock sequence.,

The Engelver Fm. extract sample at 3858 mRKB is similar

to the more terrigenous organic matter sourced hydrocarbons
above, while the samples at 3912 and 3933 mRKB, respec-

tively, are more similar to the more marine extracts.

geolab87.22
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The Témma I extracts from the seguence 3938.8-3957.18 mRKB
are very similar with respect to the biomarker assemblage.
A marine siliciclastic source rock sequence similar to the
above Nesna Fm. marine shales but at a higher level of |
maturity is a possible candidate as a source rock for the
Tomma I extract hydrocarbons.

Tomma II shale extracts at 4050-4062 mRKB are similar with
respect to the biomarker contents. The extracts are less
mature than the above Tomma I extracts, but still within
the o0il window. The hydrocarbons were sourced from silici-

clastic source rocks with a mixture of marine and terrigen-

o : ous organic matter.

The Leka shale extracts at 4182 and 4191 mRKB are very similar
to the above Tomma II shale extracts.

The isotopic compositions of the Nesna Fm. shale extract
saturates and aromatics indicate similar types of source
rocks as for the Tomma I shows, and marine to slightly
marine /terrigenous source rocks are invoked for these
samples. The Engelvar Fm. extracts show a somewhat differ-
ent isotopic signature, and are believed to be more terri-
genously related. Tomma II and Leka shales extracts are
apparently more mature than the samples above and sourced
o from a mixed marine/terrigenous organic matter within the
source rocks. '
Taken a certain kerogen facies variation within the Nesna
Fm. source rocks into account, it is fairly evident that the
extracts from these shales were generated from the host shales.
The close relationship between the Tomma I extracts and the
Nesna Fm. shale extracts is a fairly strong evidence for the
hypothesis that the above source rocks "off structure" are

the main source for the Tomma I hydrocarbons.

geolab87.22
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Short summary

Zone F/

Zone G/

Nesna shales: shows of medium light crude oils

in situ generated from the most promising source

rocks.

Engelver shales: in part similar to the above.
Tomma I sands: shows of slightly waxy mid
gravity oils with a socurce like the bekt Nesna

¥m. shales "off sturcture."

Tomma II claystones: shows of suspected crudes

from mixed marine/terrestrial sources. Possibly

in situ generated.

Leka shales: shows of possibly in situ generated
crudes. Similar to the Tomma II hydrocarbons

above.

geolab87.22
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CONCLUSIONS

Zone F/

‘Zone G/

the G?ip Group (3800 - 3939 mRKB) with the Nesna
Formation (3800 - 3843 mRKB), and the Engelver
Formation (3843 - 3939 mRKB), respectively,
contains mainly claystones with a substantial
amount of cavings, and the claystones are burnt
to various degrees as a result of severe turbo
drilling effect. The Nesna Formation contains
generally poor source rocks for gas and only
occasionally very good to rich source rocks for
gas/condensate. The Engelver Formation contains
only poor source rocks for minor gas generation.
The Zone F is within the early maturity stage
for oil and shows of in situ generated medium

light crude oil are found.

the Halten Group (3939 ~ 4416 mRKB, TD) includes
the Tomma, Leka and Aldra Formations.

The Tomma I unit (3939 - 4038 mRKB) is a
Nsandstone'interval with no source rock potential
apart from occasionally found coals with
potential for gas/condensate. Very good to rich
shows of medium light to light crudes with a
slightly waxy appearance within this unit are
likely to have been generated from the most
promising type of Nesna shales at a higher level
of maturity"off sturcturet Grey to dark grey
claystones within the Tomma ITI unit (4038 - 4069
mRKB) are at the best fair to good source rocks
for gas/condensate. The maturity level is early
0il mature, and fair to good shows of possibly
in situ generated medium light tb light crudes
are shown. The source rocks are supposed to
contain a mixture of marine and terrestrial
organic matter.

The Leka (4131 - 4201.5 mRKB) and the Aldra

(4201.5 - 4404 mRKB) Formations contain also

geolab87.22
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by

grey to dark grey claystones with a hydrocarbon
potential similar to the Tomma II claystones.
Shows of medium light to light crude oil sourced

from marine/terrestrial organic matter possibly

in situ where the level of maturity is within

the early stage for oil.

geolab87.22



Descriptions of cuttings and SWC's used for maturity evaluations.

geolab87.22

20



, | 21
WELL no.: 6406/3-3 ‘ . Page 1 of 4

" [{THOLOGIC DESCRIPTION: Cuttings

Rock name, mod. lith, colour, grain size, sorting,

Sam plé Bepth TOC Lithology . roundness, matrix, cementation, hardness, accessories,
no., mRKB . fossils, porosity, contamination :
S 1898 1610 60% Sltst: m gry, calcareous, mod hard

20% Lst: 1t beige to m gry, calcareoul =

20 Quartz: clear to m gry, clr

Tr: Glauconite

S 1899 1700 70% Sltst: m gry, calcareous, mod hard
10% Lst a/a
. 20% Quartz: a/a
23” Tr: Pyrite
S 1900 1790 40% Sltst: drk brn gry, mod hard, calcarecus

20%Lst: 1t beige to m gry, mod hard,calcareocus

20% Quartz: clear to milky white

20% Quartz: white, 1t gry to clr, calcareous

Tr: Coal”

S 1910 , 1900 95% Sltst: brn. gry to drk brn. gry, mod hard,calcareo

5% Quartz: clear, 1t gry to drk gry

S 1902 2000 10% Sltst: brn gry to drk brn gry, mod hard, calcareous
80% Sltst: 1t beige to 1t brn gry. mod hard, calcareous

Eacaa

10% Clyst: 1t gry to 1t grn gry mod hard
Tr: Quartz

S 1903 2100 : 70% Clyst: 1t gn gry to drk grn gry, mod hard

30% Sltst: brn gry .... a/a

Tr: Quartz

S 1904 2200 60% Clyst: lt gry to lt agrn/arv, mod hard
10% Sltst: a/a

30% Sltst: 1t gry, mod hard

Tr: Dolomite, quartz




WELL no.: 6406/3-3

Page 2 of 4

THOLOGIC DESCRIPTION: Cuttings

Sample Bepth TOC
~ no, mRKB : ’

Rock name, mod. iith, colour, grain size, sorting,

Lithology roundness, matrix, cementation, hardness, accessories,

fossils, porosity, contamination

S 1905 2300

10% Clyst: 1t gry to grn gry, mod hard

15% Clyst: drk brn red, mod hard e

40% Sltst: drk ol gry, mod hard

35% Sltst: 1t gry to 1t brn gry, mod hard

Tr: Pyrite, coal ‘

S 1906 . 2400

’ 85% Sltst: drk gry, mod hard

10% Clyst: 1t gry to gry, mod hard

5% Clyst: 1t gn to grn, mod hard

Tr: pyrite, dolomite, quartz, lst

S 1907 2500

100% Sltst: drk gry, mod hard

Tr: Clyst: 1t gmm gry, pyrite, mudst.

5 1933 2600

97% Sst: drk brn gry, well sorted, coarse,calcareous

3% Sltst: drk gry, mod hard

S 1934 : 2700

90% Sst: a/a

10% Sltst: a/a

Tr: dolomite, Clyst: grn

l's 1935 2800

50% Sst: 1t gry to m gry, well sorted, coarse calcareo

35% Sltst: drk gry, mod hard

15% Clyst: grn gry to gry, mod hard

K

Tr: Pyrite, dolomite

S 1936 2900

30% Sst: 1t gry to m gry, well sorted, cdarse, calcarg

70% Sltst: drk gry, mod hard

Tr: Lst, dolomite

ous




WELL no.: 6406/3-3 _ Page 3 of 4 23

W"““’"ITHOLOGICl DESCRIPTION: Cuttings

. ) Rock name, mod. iith, colour, grain size, sorting,
Sample Bepth TOC Lithology roundness, m'atrix, cemer'\tatfon, hardness, accessories,
no. mRKB . fossils, porosity, contamination
S 1937 3000 100% Sh: m gry to drk gry, mod hard
Tr: Sst, pyrite, grn clst
S 1938 3110 90% Sh: a/a
10% Sltst: m brn gry, mod hard
Tr: Sst, pyrite, dol, 1st
S 1939 3201 . 60% Sh. a/a
‘ 40% Sltst: a/a
{ Tr: quartz, pyrite, clyst: grn, dol, painting
S 1940 3300 95% Sltst: m gry to drk gry, mod hard
5% Clyst: 1t gry to 1t grn gry, mod hard
Tr: Dol, quartz, lst
S 1941 3450 . 25% Sh; drk gry, mod hard
70% Slty mudst: drk gry, mod hard
5% Sltst: 1t gry to drk gry, mod hard
Tr: Quartz
s 1942 | 3501 70% Slty mudst: a/a
p 30% Sh: a/a
k. Tr: Sst, pyrite
S 1943 3603 55% Slty mudst: a/a
40% Sh: a/a
5% Sltst: m gry, mod hard
Tr: Pyrite ,
S 1944 3702 : 80% Silty mudst: a/a
10% Sh: a/a
’ 10% Sltst: a/a
Tr: Dol, Sst
C




WELL no.: 6406/3-3

Page 4 of 4

"ITHOLOGIC DESCRIPTION: Cuttings
) Rock name, mod. lith, colour, grain size, sorting,
Sample Bepth TOC Lithology roundness, matrix, cementation, hardness, accessories,
no. mRKB . . fossils, porosity, contamination
1945 3801 0.88 90% sh: drk gry, mod hard
5% Sltst: m gry, mod hard"
5% Sltst: brn red, mod hard
¢ _ Tr: DQl, pyrite
194§ 3903 %3ébg;98.97 85% Slty mudst: very drk gry to clr, mod hard
15% Sltst: drk gry, mod hard
. Tr: Sltst: red brn, dol. » ;
Sy 1947 4002 50% Sltst: m drk gry to clr, mod hard
50% Sst: clear to white, well sorted, coarse
Tr: Sltst: drk brn red, dol, coal, pyrite
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WELL no.: 6406/3-3 . Page 1 of 1

ITHOLOGIC DESCRIPTION: sSwcC

Rock name, mod. lith, colour, grain size, sorting,

Sample Bepth TOC ) Lithol ogy roundness, matrix, cementation, hardness accessories,
no. mRKB . fossils, porosity, contamination

S 1948 4151.7 Clyst: lt to drk gry, 1t brn gry . modhard

S 1949 4174.8 " 1t gry to clr Tew

S 1950 4201.4 " clr to brn clr , "

S 1951 4300.8 " a/a

S 1952 4407.8 " a/a

Mg

S,




Description of cuttings and cores used for source rocks

hydrocarbon evaluations

geolab87.22

and

26



_ WELL no. :6406/3-3

Cuttings

ITHOLOGIC DESCRIPTION:

Page 1 of 9

Sample
no.

Bepth
mRKB

TOC

Lithology

Rock name, mod. lith, colour, grain size, sorting,
-roundness, matrix, cementation, hardness, accessories,
fossils, porosity, contamination

S 1954

3804

0.89

40% Claystone, grey, mod hard

5% Claystone, reddish brown, mod hard =

25% Siltstone, light grey occ. brownish grey, mod

hard, fine occ. calcareous

10% Sandstone, quarts, fine, well sorted

20% Turbo drilled mud stone, dark grey to black firm.

(B} 7.14

Tr: Dolomite,

siderite, carbonate, limestone.

1 s 1955

3807

0.81

50% Claystone, grey as above

5% Claystone, reddish brown as above

25% Siltstone as above

10% Sandstone as above

10% Turbo drilled mﬁdstone as above

Tr: Dolomite,

siderite, carbonate, limestone

S 1956

3813

0.94

80% Clayétone, grey occ. greenish, mod hard

5% Claystone, reddish brown

10% Siltstone as above

5% Sandstone as above

Tr: Pyrite, Dolomite, carbonate, limestone

3816

0.83

80% Claystone, grey

S 1957

5% Claystone, reddish brown

10% Siltstone as above

5% Turbo drillied mudstone as above

Tr: Pyrite, Dolomite, quartz, carbonate, limestone,

siderite.




WELL no.: 6406/3-3

Cuttings

ITHOLOGIC DESCRIPTION:

Page 2 of 9

Sample
no.

Bepth
mRKB

ToC

Lithology

- Rock name, mod. lith, colour, grain size, sorting,
roundness, matrix, cementation, hardness, accessories
fossils, porosity, cofitamination

’

S 1958

3819

0.89

Claystone, grey

Claystone, reddish brown -

Siltstone as above

Turbo drilled mudstone

Pyrite, Dolomite, quartz, carbonate, limestone

S 1959

3822

0.96

Claystone, grey

Claystone, reddish brown

Siltstone, as above

Turbo drilled mudstone

Pyrite, Dolomite, quartz, carbonate, limstone

51960

3828

0.95

Claystone, grey

Claystone, reddish brown

10%

Siltstone, as above

20%

Turbo drillied mudstone

Tr:Pyrite, Dolomite, carbonate, limestone, glauconite

S 1961

3831

0.80

70%

Claystone, grey

5% Claystone, reddish brown

10%

Siltstone as above

15%

Turbo drilled mudstone

Tr:

Pyrite, Dolomite, Carbonate, Limestone




WELL no.: 6406/3-3

ITHOLOGIC DESCRIPTION:

Cuttings

Page 3 of 9

Sample
no,

Bepth
mRKB

ToC

Rock name, mod. lith, colour, grain size, sorting,
Lithology iouqdness, m.at._rix, cementatl:on, hardness, accessaries,
fossils, porosity, contamination

S 1962

3834

0.75

65% Claystone, grey

5% Claystone, reddish brown

5% Siltstone, as above

(B) 7.75

25%

Turbo drilled mudstone

Tr:

Pyrite, Dolomite, carbonate,

limestone

29

S 1963

3837

65%

Claystone, grey

0.82

5%

Claystone, reddish brown

Siltstone, as above:

Turbo drilled mudstone

Pyrite, Dolomite, carbonate,

limestone, glauconit(

w

S 1964

3840

0.88

Claystone grey

Claystone, reddish brown

Siltstone, as above

Turbo drilled mudstone

Pyrite, Dolomite, carbonate,

limestone

S 1965

3846

0.80

Claystone, grey

Claystone, reddish brown

308

Turbo drilled mudstone

Pyrite, Dolomite, carbonate,

limestone,

glauconite.

s 6
£ s




WELL no,

6406/3-3

Page 4 of 9

THOLOGIC DESCRIPTION: Cuttings

Sample
no.

fepth
mRKB

TGoC

Rock name, mod. lith, colour, grain size, sorting,
Lithology roundness, matrix, cementation, hardness, accessories,
fossils, porosity, contamination :

S 1966

3849

0.80

69% Claystone, grey

5% Claystone, reddish brown -

5% Siltstone, as above

30% Mud additive

Pyrite, Dolomite, carbonate, limestone, quartz

571967

3858

0.70

50% Claystone, grey

T
&

5% Claystone, reddish brown

5% Siltstone, as above

40 Mud additive

Pyrite, Dolomite, carbonate, limestone

S 1968

3861

0.91

40% Claystone, grey

5% Claystone, reddish brown

5% Siltstone, as above

50% Mud additive

Pyrite, Dolomite, carbonate, limestone

S 1969

3873

0.80

40% Claystone, grey

5% Claystone, reddish brown

5% Siltstone, as above

50% Mud additive

Pyrite, Dolomite, carbonate, limestone

S 1970

3879

30% Claystone, grey

5% Claystone, reddish brown

5% Siltstone, as above

60% Mud additive

Pyrite, Dolomite, carbonate, limestone




WELL no.: 6406/3-3 Page 5 of 9 37

‘ITHOLOGIC DESCRIPTION: Cuttings

Rock name, mod. lith, colaur, grain size, sorting,

Sample Be pth TOC Lithology roundness, matrix, cementation, hardness, accessaries,
no. mRKB fossils, porosity, contamination .
S 197 3882 30% Claystone, grey
5% Claystone, reddish brown ~-‘i

15% Siltstone, as above

50% Mud additive
Tr: Pyrite, Dolomite, Carbonate, Limestone

S 1972 3894 25% Claystone, grey

5% Claystone, reddish brown

20% Siltstone, as above

50% Mud additive

Tr: Pyrite, Dolomite, Carbonate, Limestone, Glauconitsg

S 1973 3912 10% Claystone, grey occ. brownish grey, mod hard,

occ. silty, occ. calcareous.

1.60 90% Mud additive

Tr: Reddish brown Claystone, Carbonate, Limestone

S 1974 3921 - 110% Claystone as above

90% Turbo drilled mudstone

Tr: Reddish brdwn Claystone, Carbonate, Limestone

| s 1975 3924 10% Claystone, as above

90% Turbo drilled mudstone
Tr: Reddish brown Claystone, .Carbonate, Limestone.




WELL no.: 6406/3-3

THOLOGIC DESCRIPTION: Cuttings

Page 6 of 9

Sample
no.

Bepth
mRKB

TOC

Rock name, mod. lith, colour, grain size, sorting,

Lithology roundness, matrix, cementation, hardness, accessories,

fossils, porosity, contamination

S 1976

3930

10%

Claystone, as above

. -

Turbo‘drilled mudstone e

Reddish brown, claystone carbonate, limestone

S8 1977

3933

Claystone, as above

(B)2.22

Turbo drilled mudstone

Reddish brown claystone, carbonate, limestone

S 1978

4035

Claystone, érey to dark grey, ferm, mod hard

micro-micaceous, silty.

Sandstone, quarts, clear to light grey, medium

coarse, well sorted, cemented.

Caolinite, with some quarts grain

Carbonate, limestoné, claystone, pyrite.

S 1979

4041

Claystone as above

Sandstone as above

Caolinite as above

Carbonate, limestone, claystone.

4044

3.32

Claystone as above

L5 1980

Sandstone as above

Caolinite as above

Carbonate, limestone, claystone




WELL no.: 6406/3-3

Cuttings Page 7 of 9

“ITHOLOGIC DESCRIPTION:

Rock name, med. lith, colour, grain size, sorting,
Sample Bepth TOC Lithology rour?dness, m.atrix, cementation, hardness, accessories,
no. mRKB fossils, porosity, contamination
S 1981 4050 2.84 45% Claystone as above
35¢% Sandstone, quarts, clear to light grey, medium
coarse, well sorted, cemented, occ. micro-
micaceous
5% Limestone
5% Coalinite
f Tr: Claystone
“I's 1982 _ 4053 3.07 |45% Claystone as above
k 35% Sandstone, as above
5% Limestone
5% Caolinite
Tr: Claystone
S 1983 4059 1.58 |75% Claystone, as above
25% Sandstone, quarts, clear to light, grey, medium
coarse, well sorted, cemented, occ. micro-
micaceous, occ. calcareous.
£ Tr: Limestone, caolinite, claystone, pyrite.
“1's 1984 4062 1.79 |75% Claystone, as above
25% Sandstone as above
Tr: Limestone, caolinite, claystone, pyrite.
&




WELL no.: 6406/3-3

Page 8 of 9

THOLOGIC DESCRIPTION: Cuttings

Sample
no.

Bepth
mRKB

TOC

Rock name, mod. lith, colour, grain size, sorting,
roundness, matrix, cementation, hardness, accessories, .
fossils, porosity, contamination

Lithology

S 1985

4065

55% Claystone as above

40% Sandstone as above p—

5% Limestone

Tr: Caclinite, Dolonite, Siltstone

S 1986

4095

85% Sandstone, quarts, clear to light grey, medium

coarse, well sorted, cemented, occ. micro-

micaceous

10% Claystone as above

5% Caolinite

Tr: Siltstone

S 1987

4182

3.08

85% Claystone as above

15% Sandstone as above

Tr: Siltstone

S 1988

4185

2.75

75% Claystone as above

20% Sandstone as above

5% Siltstone, med. grey, micaceous, mod. hard-hard

419

3.14

75% Claystone as above

15 1989

20% Sandstone as above

5% Siltstone as above

S 1990

4215

2.90

70% Claystone as above

30% Sandstone as above

Tr: Siltstone, Caolinite, Pyrite




T ' 35
WELL no.: 6406/3-3 Cuttings _ Page 9 of 9

THOLOGIC DESCRIPTION:

Rock name, mod. lith, colour, grain size, sorting,

Sample Bepth TOC Lithology r oundness, matrix, cementation, hardness, accessories, -
' no. mRKB fossils, porosity, contamination :
S 1991 4248 75% Sandstone as above
25% Claystone as above T -

Tr: Siltstone, Caoclinite, Pyrite, Mica

S 1992 4260 80% Sandstone as above

20% Claystone as above

Tr: Siltstone, Caolinite, Pyrite, Mica

4263 70% Sandstone as above

2.47 30% Claystone as above

Tr: Siltstone, Caolinite, Coal fragments,

coal laminated with clax/siltstone.




WELL no.: 6406/3-3 Core samples Page 1 of 1

TTHOLOGIC DESCRIPTION:

Rock name, mod. lith, colour, grain size, sorting,

Sample Bepth TOC Lithology roundness, matrix, cementation, hardness, accessories,
no. m fossils, parosity, contamination :
S 1908 3938.71-.80 Sst: Clear to 1t gry, 1t brn, coarse
S 1909 3981.00-.10 Sst: a/a
S 1910 3947.30-.40 Sst: Clear to 1t gry to gry, 1t brn, coarse
S 1911 3948.00-.10 Sst: Clear to lt gry, 1t brn, coarse
S 1912 3949.00-.10 ) Sst: a/a (Tr: coal).
S 1913|395 .00-.10 Sst: a/a (no coal)
11914 3951.00-.10 | Sst: a/a
1's 1915 3952.00-.10 Sst: a/a
S 1916 3956.29-.35 Sst: Clear to 1t gry, to m drk gry, lt brn, course
(laminated)
S 1917 3957.08-.18 Sst:.Clear to 1t gry, 1t brn, coarse
S 1918 3962.04 Sst and Coal
| 81919 3964.62 ala
S 1020 13964.82-.88 ' Sst: Clear to 1t gry, mdrk gry, lt brn, coarse"
(laminated)
S 1921 3966 .58-.65 Sst: Clear to 1t gry to 1t brn, coarse
(81922 3971.70-.80 Sst: a/a

£
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Table 1: ROCK EVAL RESULTS, Well 6406/3-3

Snr. Depth({m,) Sample sl S2 ) TBaX © - TOC HI PP PI
(Statoil) type mgHC/g rock mgHC/g rock ( C) (3) mgHC/gTOC mgHC/grock
51945 3801 Ctygs. 0.13 0.28 438 0.88 31.82 0.41 0.32
51954 3804 " A 0.16 . 0.33 429 0.89 37.08 0.49 0.33
B 4,28 15.34 439 7.14 214.85 19,62 0.22
$1955 3807 " 0.13 « 0.29 432 ~0.81 35.80 0.42 0.31
51956 3813 " 0.07 0.24 440 0.94 25.53 0.31 0.23
NESNA Fm.  S1957 3816 " 0.09 : 0.21 441 0.83 25.30 0.30 0.30
51958 3819 " 0.11 0.28 439 0.89 31.46 0.39 . 0.28
51959 3822 " 0.13 0.34 433 0.96 35.42 0.47 . 0.28
51960 3828 " 0.16 0.34 439 0.95 35,79 0.50 0.32
81961 3831 " 0.14 0.27 435 0.80 33.75 0.41 0.34
51962 3834 " A 0.13 0.21 428 0.75 28.00 0.34 0.38
: : B 4.07 9.18 433 7.75 118.45 . 13.25 0.31
$1963 3837 " 0.12 0.30 432 0.82 36.59 0.42 0.29
51964 3840 " ©0.14 - 0.40 438 0.88 45,4r 0,54 0.26
$1965 3846 " 0.09 0.25 430 | 0.80 31.25 0.34 0.26
S1966 3849 “ 0.09 0.24 - 441 0.80 30.00 0.33 0.27
51967 3858 - 0.10 0.21 441 . 0.70 30.00 0.31 0.32
S1968 3861 " A 0.10 0.35 434 0.91 38.46 0.45 0.22
B 0.27 0.14 ND 1.63 8.59 0.41 0.66
ENGELVER Fm.
51969 3873 " 0.07 0.25 434 0.80 31.25 0.32 0.22
S1946 3903 A 0.08 0.28 436 0.98 28.57 0.36 0.22
B 0.12 0.07. 500 (?) 0.97 o 7.22 0.19 0.63
51973 3912 " B 0.20 0.20 ND 1.60 12.50 0.40 0.50
51977 3933 " B 0.25 0.16 ND 2.22 7.21 0.41 0.61
TOMMA Fm. 51918 3962,04 Core 1.42 3.30 445 4,50 73,33 4,72 0,30
T $1919 3964,62 " A C2.11 3.60 452 4,19 85,92 5,71 0,37
1 Coal 20.29 ' 208.28 438 68,88 302,38 228,57 0,09
51980 4044 Ctgs 0.51 3.53 440 3,32 106,33 4,04 0,13
11 51982 4053 " 0.47 3.06 442 3,07 99,67 3,53 0,13
51983 4059 " 0.25 1.46 440 1,58 92,41 1,71 6,15
51984 4062 " 0.27 1.73 442 1,79 96,65 2,00 0,14
51987 4182 " 0.49 3.75 440 3,08 121,75 4,24 0,12
51988 4185 " 0.47 3.65 440 2,75 132,73 4,12 0,11
LEKA Fm. 51989 4191 " 0.45 3.40 440 3,14 108,28 3,85 0,12
.

51990 4215 " 0.43 2.88 440 2,90 99,31 3,31 0,13
ALDRA Fm.  g1993 4263 " 0.41 2.63 446 2,47 106,48 3,04 0,13

8¢



Table 2a: EXTRACTION (ppm) AND CHROMATOGRAPHIC DATA , WELL 6406/3-3

Total Total

Snr. Depth  Sample EOM SAT ARO HC Non HC ASPH Pr/n‘—C17 Ph/n-Ci g Pr/Ph
(Statoil) (m) type
R,

$1954 3804~07 Ctgs B 15661 2766 3024 5790 9871 . 4153 0.86 0.85 0.90
'NESNA Fm. + 819558 ]

§1955 3807 " 711 43 51 94 617 147 ' 0.71 0.65 2.34

S1960 3828 471 39 54 93 379 <124 0.85 0.61 2.63

51961 3831-34 B 10840 1595 2171 3766 7075 2805 0.72 0.71 1.17

+51962B

51967 3858 " 426 75 44 119 307 83 0.91 0.83 1.24
ENGELVER Fm.S1973 3912 " B 733 56 75 131 602 k 218 0.82 0.70 1.24

$1977 3933 " B 725 76 88 164 561 150 1.03 0.72 1.50

TOMMA Fm. 51908  3938.8 Core 4372 1939 766 2705 1667 366 0.80 0.81 1.16
$1909  3941.1 " 3789 2056 823 2879 910 160 0.82 0.81 1.13

§1910  3947.4 " 2033 968 413 1381 652 144 _ 0.81 0.91 1.02

51911  3948.1 " 2222 1119 465 1584 638 85 0.81 0.91 1.03

51912  3949.1 " 1327 598 260 858 469 90 0.83 0.93 1.10

T s1913  3950.1 " 2059 1020 440 1460 598 102 0.83 0.91 1.04
1 $1914  3951.1 " 3090 1498 695 2193 896 180 0.84 0.92 1.07
s1915  3952.1  * 3098 1456 507 1963 1135 133 0.86 0.89 1.07

51916  3956.35 " 1990 927 414 1341 649 118 0.84 0.91 1.05

$1917  3957.18 761 306 134 440 321 50 0.83 0.91 1.12

51920  3964.88 " 136 5 4 9 127 100 0.70 0.58 0.91

§1921  3966.65 " 232 58 24 82 149 72 0.84 0.85 1.16

§1922  3971.80 " 80 5 3 8 73 61 0.77 0.73 0.62

S1981 4050 Ctgs 2882 181 276 457 2424 1490 1.34 0.40 3.51

S1982 4053 " 2671 156 241 397 2274 1312 1.41 0.45 3.08

T 51983 4059 " 1735 160 160 320 1416 . 834 0.75 0.29 2.51
S1984 4062 " 2147 195 195 389 1758 914 0.81 0.37 2.39

§1987 4182 " 2662 194 343 537 2126 1305 1.23 0.30 4.04

LEKA Fm. 51989 4191 " 2798 215 353 568 2229 1446 1.20 0.29 3.72

6€



Table 2b:EXTRACTION DATA IN %WOF EOM , WELL 6406/3-3

Total Total

S nr. Depth Sample SAT ARO . HC Non HC. ASPH
S 1954 3804 . Ctgs B 17.66 19.31 36.97 63.03 26.52
+ 1955B
NESNA Fm. S 1955 3807 " 6.01 7.21 13,22 86.79 20.73
S 1960 3828 " 8.18 11.45 19.63 80.37 26.39
S 1961 3831 " B 14.71 20.03  34.74 65,27 25.88
+ 1962B
.S 1967 3858 .o 17.58 10.25 27,83 72.17 19,44
ENGELWAR Fm. S 1973 3912 " B 7.69 10.26 17.95 82.05 29,90
S 1977 3933 " B 10.52 12.14 22.66 77.33 20.66
TOMMA Fm. S 1908 3938.8 Core 44.36 17.51 61.87 38.13 8.37
S 1909 3941.1 " 54.25 21.73  75.98 24.02 4.22.
S 1910 3947.4 " 47.60 20.34 67.94 32.05 7.10
S 1911 3948.1 " 50.35 20.91  71.26 28.73 3.82
T S 1912 3949.1 " 45.04 19.63  64.67 35.33 6.82
S 1913 3950.1 " 49.55 21.39 70.94 29.06 4.96
S 1914 3951.1 " 48.49 22.50 70.99 29.00 5.83
S 1915 3952.1 " 46.99 16.37  63.36 36.64 4.28
S 1916 3956.35 " 46.60 120.81 67.41 32.59 5.91
s 1917 3957.18 " 40.22 17.62 57.84 42.17 . 6.60
S 1920 3964.88 " 3.82 3.06 6.88 93.12 74.00
s 1921 3966.65 " 25.18 10.56 35.74 64.26 30.95
S 1922 3971.80 " 5.79 3.31 9.10 90.90 76.00
s 1981 4050 Ctgs 6.28 9.59 15.87 84.12 51.71
S 1982 4053 " 5.85 9.01 14.86 85.14 49.12
T S 1983 4059 " 9.20 9.20  18.40 81.61 48.07
1 S 1984 4062 " 9.06 . 9.06 18.12  81.87 42.59
S 1987 4182 " 7.28 12.88 20.16  79.84 49.03
LEKA Fm, S 1989 4191 " 7.69 12.63 20.32  79.68 51.67

0%



Table 3: MPI - INDEX FROM CORE EXTRACTS, WELL 6406/3-3

Snr. MPT 1 : MPI 2
(Statoil)

1908

1909

1910

1911

1912

1913

1914

1915 .

1916 *
1917

nhnhnhnunuhihnhnhnhnn
ONOOOOOOOO

L) . L] L] L] L] L[]
00 L \O 00 00 W 0O O
QOO0 O0OOQOOHHOO
. 1] . L] L . L] . L] *
W ~J00\WOOO\W

. . .

* Uncertain value




Table 4: SOURCE ROCK EVALUATION FROM BIOMARKERS, WELL 6406/3-3

m/z 191 Hopanes m/z 218Qﬂ9) Steranes
C C C C.,

TKU STATOIL  Depth (m.) 29/30 (B 32/C33f 1 225) CppiCogiCoy
C~-6608 5-1908 3938.8 (Driller) 0.48 2.2 43.5:32.6:23.9
C-6009 S-1909 3941.1 ="~ 0.44 2.7 42.2:29.4:28.4
C~-6010 5-1910 3947.4 ~M e 0.45 - 38.6:34.8:26.7
C-6011 S-1911 3948.1 - 0.42 1.8 43.3:30.5:26.3
C-6012 $-1912 3949.1 - 0.38 1.8 43.2:31.3:25.5
C-6013 5-1913 3950.1 - 0.39 2.5 36.7:34.5:28.8
C-6014 $-1914 3951.1 - 0.38 2.4 40.1:31.1:28.8
C-6015 S-1915 3952.1 -"- 0.36 2.9 45.8:26.7:27.5
C-6016 5-1916 3956.35 ~"- 0.39 3.6 39.1:34.1:26.8
C-6017 5-1917 3957.18 ~"- 0.41 2.0 44.6:29.4:26.0
C-6018 5~1920 3964.88 -"~ - - -
C-6019 S-1921 3966.65 ="~ - - - -
C-6020 S~-1922 3971.80 ="~ - - ' -
C-6021 S-1955 3807 (Logger) 1.2 4.7 30.1:34.0:36.0
C+6022 5~1960 3828 - 1.1 3.0 24.2:38.6:37.1
C-6013 S-1967 3858 -"- 1.1 3.6 37.1:31.7:31.3
C-6024 5§-1981 4050 - 0.70 3.5 36.4:23.0:40.5
C-6025 5~1982 4053 -"e 0.59 4.3 40.4:23.8:35.7
C-6026 5~1983 4059 -"- 0.67 4.0 38.1:24.2:37.7
Cc-6027 5-1984 4062 - 0.66 3.7 40.1:26.1:33.8
C~-6028 5-1987 4182 - 0.63 4.0 38.5:25.4:36.0
C~6029 5-1989 4191 - 0.61 3.9 38.0:18.8:43.1
C-6030 5~1954B 3804+07 -"- 0.32 2.1 39.8:29.5:30.7
C-6031 S-1961B 3831+34 "~ 0.31 2.8 42.9:31.9:25.2
C-6032 S-1973B 3912 =" 0.67 2.5 40.1:30.2:29.7
C-6033 S-1977B 3933 " 0.68 2.7 43.6:29.9:26.5

For other biomarker results, see Appendix A

A4
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Table 5: ¢6'3¢c VALUES OF KEROGENS AND EXTRACT FRACTIONS FROM

- WELL 6406/3-~3
Statoil 613CPDB
Snr. IFE nr. SAT ARO NSO ASPH KEROGEN
s 1908 6049 -30.0 -28.8 -28.8 -29.2
S 1909 6050 -30.0 -28.8 -28.6 -29.2
S 1910 6051 -30.3 -28.9 -28.7 -28.7
|s 1911 6052 -30.3 -29.0 -28.8 -28.4
S 1912 6053 -30.3 | -29.0 -28.5 -27.9
S 1913 6054 -30.3 -29.1 -29.0 -28.8
S 1914 6055 -30.3 -29.1 -29.0 -29.0
S 1915 6056 -30.3 -29.3 -28.8 -29.0
S 1916 6057 -30.3 -29.1 -28.8 -28.6
S 1917 6058 -30.3 -29.1 -28.8 -28.4
S 1920 6059 -27.9 -24.9 -26.1 -25.7
S 1921 6066 -30.1 -28.8 -28.3 -27.3
S 1922 6061 -28.3 -26.6 -27.6 -26.8
S 1955 6062 -29.5 -28.5 -28.1 -26.9 -23.9
S 1960 6063 -29.7 -28.3 -27.8 -26.5 ~26.1
S 1967 6064 -29.7 -27.3 -27.8 -27.4 -25.1
S 1981 6065 - =26.2 -24.8 -24.7 -24.8 -23.2
S 1982 6066 -26.3 -24.8 -24.5 -24.8 -23.6
S 1983 6067 -27.4 -25.2 -26.0 -25.0 -23.7
L S 1984 6068 -27.4 -25.2 -26.1 -25.5 -23.9
S 1987 6069 -26.1 -24 4 -25.2 -25.1 -23.5
S 1989 6070 -26.1 -24.1 -24.9 -24.9 -23.6
S 1954 B 6071 -30.9 -30.2 -29.9 -29.9 -29.4
S 1961 B 6072 -29.4 -27.9 -27.3 -26.8 -26.8
S 1973 B 6073 -29.3 -26.1 -26.8 -26.8 -23.9
S 1977 B 6074 -29.6 * -26.7 » -23.3

. -
Too small sample




Figure 3

Ci154 Saturate fraction hydro-

carbon chromatograms
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Figure 4

Ci5, Aromatic fraction hydro-

carbon chromatograms
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1.  INTRODUCTION

A number of samples from well 6406/3-3 were sent to IKU for organic
geochemical analysis. The samples were analysed under IKU project

number 22.1848, in accordance with Statoil Open Contract no. T.4533,
no. 28. The project was authorised by Trygve Meyer of Statoil, Geolab

in Stavanger.

The analyses included: vitrinite reflectance, kerogen description and

thermal alteration index (TAI), and combined gas chromatography-mass
spectrometry (GC-MS) of the saturate biomarkers (ions m/z 163, 177,
191, 205, 217, 218, 231 and 259). In addition, thirteen samples were
provided for kerogen isolation only. The isolated kerogens were dis-
patched under separate cover.

The following analyses were carried out on the following samples:

Analysis: Vitrinite reflectance, kerogen description and TAI:

Total = 30 samples

IKU no.

C-5811
C-5812
C-5813
C-5814
C-5815
C-5816
C-5817
C-5818
C-5819
C-5820
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Statoil no.

51898
51899
S1900
$1901
S1902
S1903
S1904
S1905
51906
$1907

IKU no. Statoil no.
C-5821 $1933
C-5822 $1934
C-5823 $1935
C-5824 $1936
C-5825 $1937
C-5826 $1938
C-5827 $1939
C-5828 $1940
C-582% S1941
C-5830 $1942

IKU no.

C-5831
C-5832
C-5833
C-5834
C-5835
C-5806
C-5807
C-5808
C-5809
C-5810

Statoil no.

51943
51944
S1945
51946

§1947 - -

S1948
51949
S1950
S1951
S1952
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Analysis: GC-MS, saturate biomarkers: Total = 26 samples

IKU no. Statoil no. IKU no. Statoil no. IKU no. Statoil no.
C-6008 $1908 C-6017 $1917 C-6026 $1983*
C-6009 S$1909 C-6018 $1920 C-6027 $1984*
C-6010 $1910 C-6019 $1921 C-6028 $1987*
C-6011 S$1911 C-6020 $1922 C-6029 $1989*
C-6012 -- S1912 C-6021 $1955* C-6030 $1954B*
C-6013 $1913 " C-6022 $1960* C-6031 S1961B*
C-6014 $1914 C-6023 $1967* C-6032 $1973B*
C-6015 S$1915 C-6024 5$1981* C-6033 '51977B*
C-6016 $1916 C-6025 $1982* C-6033 S1977B*

(* Samples for which kerogen isolates were prepared).

The GC-MS analyses were carried out on extracts provided by Statoil.
On approval of a draft data report, five copies of the final report

will be sent to Statoil, Geolab. An additional ten copies of the report
will be stored at IKU.

168/k/an1/3.1
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Well Identification:6406/3-32
Reference numnber:T-4533 #2325
(1732

a. VITRINITE REFLECTANCE DATA

1 IXU NGO I LOCATION I DEPTH I VITRINITE I DATA 1 STANDARD 1 FLUORE- |

I I I (M I REFLECTANCE I REL. I DEVIATION I SCENCE !
I 1 1 I I 1 I i
I1cs811 I ---—— I 1610 I 0.41 (1) I PR I 0.00 I 2-37 1
I I 1 - I 0.86 (1> I R I 0.00 I :
I 1 I I I 1 I :
1 ¢cs812 1 ---— 1 1700 I ©0.37 (4> I P 1 0.06 I 2-37
I 1 I I 0.50 (2> I R I 0.02 I :
1 I I I 0.81 (2> I R I 0.22 1 ]
I I 1 I I 1 1 1
1 C5813 1 ~-~—— 1 1790 I 0.34 (18> I G I 0.09 I 1-3
1 1 1 ' 1 0.87 (3 I R I o0.02 1 !
I I 1 I 0.89 (3 I R 1 0.11 I I
1 I I I I 1 1 1
1 CcC65814 1 =--—— 1 1900 I 0.34 (28) I G .1 0.07 I 1-4
1 1 1 I 0.54 ¢1> I R I 0.00 1 :

I I 1 1 I 1 I
1Cc5815 1 ---— I 2000 I ©0.36 (18> I G I 0.06 I 1-4
I I I 1 0.20¢(¢2> I s 1 0.01 I
I I I I 0.62 (3) I R 1 0.06 I
1 I I I I I I
1 C5816 I -~—— I 2100 I 0.39 (7) I F 1 0.05 I 1-3
I I I I 0.23 (1> I S I 0.00 I
I I I I 0.69 (3> I R I 0.05 I
1 I 1 1 I I ‘ I
1Cs5817 1 --—— 1 2200 1 0.37 (14> I G 1 0.07 I 2-3
1 I 1 I 0.22 (& I s 1 0.01 I
I I 1 I 0.61 (2) I R 1 0.04 I
I I I I I I I
1 cs5818 I ---- I 2300 I 0.34 (2> I P 1 0.01 I 2

o I I I I 0.24 (1> I s 1 0.00 1

{ I I I I 0.72 (2) I R 1 0.23 I

e I I I I I I I
1 C5819 I ---—— I 240080 1 0.48 (4> I PR 1 0.05 I 2-3
1 1 1 I 0.22¢1> I S 1 0.00 I
1 I I 1 0.80 (6> I R I 0.13 I
I - I I I I 1
1T C 5820 1 ---- 1 2500 I 0.34 (5) 1 P 1 0.02 i 37
I I I I 0.18 (L I 8 1 0.00 I
I I I I 0.65 (&) I R 1 0§.086 I
I I I I I I I
1 Cc5821 I ---- I 2600 1 0.59 (15) I PR? I 0.10 I 2-4
I 1 I 1 0.24 ¢1> I S I 0.00 1
I 1 I I I I I
I I I I I I I

1
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DATA REL.=Data reliability: G=Good, F=Fair, P=Poor,
R=Reworked, B=Bitumen stained, C=Caved.
N.D.P.=No determination possible.
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Well Identification:6406/3-2
Refererice number:T—-4533 428
(2737
a.VITRINITE REFLECTANCE DATA
I IKU NO I LOCATION I DEPTH I VITRINITE 1 DATA I STANDARD 1 FLUORE- 1
1 1 1 (M 1 REFLECTANCE I REL. I DEVIATION I SCENCE I
1 1 1 1 1 1 I
1 C 5822 1 ——— 1 2700 I 0.36 (6) 1 P 1 0.07 I 2-3
1 1 i I 0.69 (8) I R 1 0.10 1 :
I I 1 I 0.97 (2> I R 1 0.10 1 ]
1 1 1 1 1 1 1 ]
1 C 5823 1 ——— 1 2800 1 0.38 (4> 1 P I 0.08 I 2-3 :
1 1 1 1 0.87 (4> I R 1 0.22 1 i
1 1 I 1 I I 1 1
1 C 5824 1 -———— 1 2900 1 0.48 (6 I P 1 0.06 1 3-4 !
1 1 I ) 1 0.66 (4> I R 1 0.08 1 !
1 1 I 1 1.13 (2> I R 1 0.01 1 ]
1 I 1 1 1 1 1 1
1 C 5825 I —_——— 1 3000 I 0.44 (3 1 P 1 0.05 1 3-4 i
1 1 1 1 0.63 (8 I R 1 0.06 I
1 1 1 1 0.91 (2> I R 1 0.11 1
1 1 1 1 1 1 1
1 C 5826 1 ———— 1 3110 I 0.50 (11> I P I 0.09 1 3-4
1 1 1 1 0.286 (3 I 8 I 0.02 1
1 1 1 1 0.82 (8) 1 R 1 0.06 i
1 1 1 1 1 1 1
1 ¢ 5827 1 ———— 1 3201 1 0.46 (14> I F 1 0.05 I 3-4
1 1 1 1 0.30 (4> 1 S 1 0.02 1
1 1 1 1 0.86 (2> I R 1 0.086 1
1 I I 1 1 1 1
1 C 5828 1 | ==—= I 3300 I 0.50 ¢8) 1 P 1 0.09 I 3-4
I 1 1 1 0.24 (3> 1 8 1 0.03 1
1 I I 1 0.84 (3 I R 1 0.03 I
1 I 1 1 1 1 1
P 1 C 5829 1 —-—— 1 3450 I 0.53 (13) I PR? 1 0.15 1 3-5
{ 1 1 1 1 0.94 (1> 1 R 1 0.00 1
) I I 1 1 1 I _ I
1 ¢ 5830 1 —_—— 1 3501 1 0.30 (4> 1 8 1 0.07 1 3-5
1 1 1 "1 0.54 (1Y 1 P 1 0.00 I
1 1 1 1 0.83 (2> 1 R 1 0.04 1
1 1 1 1 I I I
1 € 5831 1 —_— 1 3603 I 0.32 (3 1 S 1 0.08 I 3-47
I 1 1 1 0.69 (5 I R I 0.10 1
1 1 1 1 1 1 ; 1
1 C 5832 1 —-—— 1 3702 1 0.83 ()Y 1 PR? 1 0.03 1 3~4
1 I 1 1 .29 (3> I S 1 0.03 1
1 1 1 1 0.93 (11> 1 R 1 0.12 1
1 1 1 1 1 1 1
1 C 5833 1 ——— I 3801 1 0.58 (10) 1 F 1 0.07 1 3-4
1 1 I 1 0.35 (2> 1 8 1 0.04 1
1 I 1 1 0.93 (8> I R I 0.07 1
- 1 1 1 I 1 1 1

DATA REL.=Data reliability: G=Good, F=Fair, P=Poor,
R=Reworked, B=Bitumen stained, C=Caved.
N.D.P.=No determination possible.
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Well Identification:6408/3-3

Reference rnumber :T—-4533 #24
(3730

d. VITRINITE REFLECTANCE DATA

I IKU NO 1 LOCATION I DEPTH I VITRINITE I DATA I STANDARD I FLUORE-~

1 1 I (M I REFLECTANCE I REL. I DEVIATION I SCENCE
d I 1 I I 1 I I

I C 5834 1 —-———= I 3803 I 0.55 (8 1 F I 0.07 I 4-5

I I 1 I 0.41 (1Y I _S I 0.00 I

I I I I 0.88 (3 I R I g.11 I

I 1 I I I 1 I

1 C 5835 1 ——— I 4002 1 6.2 (12> I F I 0.06 I 5-6

1 I I I 0.76 (3> 1 R 1 g0.02 I

1 I I 1 06.99 (8> I R I 0.08 I

I 1 1 I I 1 I

I C 5806 1 ———— I 4151.7 I 0.65 (3> I P I 0.07 I 87

1 I I I 0.82 (2> I R 1 0.08 1

1 I I I 1.18 (3> I R I 0.12 I

1 I 1 1 I I . I

I C 5807 1 —— I 4174.8 1 0.55 (14> 1 G 1 0.05 I 5-6

I I I 1 0.81 (6 I R I 0.05 I

I I I I 1.00 ¢1> 1 R I 0.00 I

I I I . I I I I

I C 5808 1 ——— I 4201.4 1 0.58 (8 I F I 0.08 1 67

1 I 1 I g.38 (5 I 8 I 0.06 I

I I 1 I 0.80 ¢5) I R I 0.05 I

I I 1 I I I I

I C 5809 1 ——— I 4300.8 1 0.46 (73 1 PS 1 0.04 I 6-77

I I 1 I 0.85 (13> I R I 0.13 I

I I I I I I I

1 € 5810 1 —-———- I 4407.8 1 0.59 (16> I G I 0.07 I 6-77

1 1 I I 0.41 (2> I S I 0.04 1

I 1 I I 0.92 (1) I R I 0.00 1

1 I I 1 I I I

DATA REL.=Data reliability: G=Good, F=Fair, P=Foor,
) R=Reworked, B=Bitumen stained, C=Caved.
N.D.P.=No determination possible.
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c. Description of samples in reflected light

C-5811: 1610m
Vitrinite Reflectance: 0.41%(1);0.86%(1).
Sporinite Fluorescence: 2-37

This sample is comprised of a clean quartz sand containing virtually no
organic matter, except for a few reworked vitrinite particles and occa-
sional brown liptinite wisps. Chips of a poorly reflecting material were
also seen in the sample which bear some resemblance to solid bitumen.
These may represent drilling fluid additives. In ultra-violet light,
only traces of small green-yellow to yellow amorphous particles are
seen in the more argillaceous chips.

C-5812: 1700m
Vitrinite Reflectance: 0.37%(4);0.50%(2);0.81%(2).
Sporinite Fluorescence: 2-37

The sample consists mostly of quartz sandstone grains and less common
claystone chips. Sponge spicules, possible diatom fragments and partic-
les tentatively identified as being derived from the siliceous sponge

- 'geodia', were also observed. The dark, bitumen-like material is also
quite common in this sample. Organic matter is quite scarce, consisting
of small reworked vitrinite particles and brown bitumen wisps. Some rock
chips are quite rich in the latter. The sample is similar in appearance
to the previous one in ultra-violet light.

C-5813: 1790m
Vitrinite Reflectance: 0.34%(18);0.67%(3);0.89%(3).
Sporinite Fluorescence: 1-3.

The sample is similar to the previous sample in appearance, the organic
matter tending to be restricted to the more argillaceous particles. In
ultra-violet light, yellow-orange to light orange cutinite and fragmen-
tary green to yellow sporinite are present. The claystone chips show an
orange matrix fluorescence.

168/k/an1/4



C-5814: 1900m
Vitrinite Reflectance: 0.34%(29);0.54%(1).
Sporinite Fluorescence: 1-4.

The sample consists of & siltstone/claystone lithology, the claystone
chips being quite rich in particulate organic matter. This organic mat-
ter consists mostly of brown liptinite wisps and staining. Indigenous
vitrinite particles of reasonable surface quality are quite common. In
ultra-violet light, two'types of chip can be recognised: one is similar
to that described from the previous sample and the other has a more dully-
fluorescing matrix. Liptinite particles are fragmentary and scattered,
consisting most commonly of green to yellow-orange sporinite/cutinite
particles.

C-5815: 2000m
Vitrinite Reflectance: 0.36%(16);0.20%(2);0.62%(3).
Sporinite Fluorescence: 1-4.

This sample is similar in appearance to sample C-5814. The sample has a
poor content of liptinite in ultra-violet light, which is similar in
nature to that in the previously described sample, although tending to
have more of a greenish fluorescence.

C-5816: 2100m
Vitrinite Reflectance: 0.39%(7);0.23%(1);0.69%(3).
Sporinite Fluorescence: 1-3.

This sample is dominated by a vari-coloured claystone lithology which
is very poor in organic matter. The organic matter consists mainly of a
few particles of reworked vitrinite, occasional liptinite wisps and small
indigenous vitrinite particles. The sample is similar in appearance to
the two previous samples, in ultra-violet light, the liptinite fragments
vary from green to yellow.

C-5817: 2200m
Vitrinite Reflectance: 0.37%(14);0.22%(4);0.61%(2).
Sporinite Fluorescence: 2-3.

The sample is comprised of a calcareous, organic-poor claystone, and
the organic matter content, in both white and ultra-violet light, is

168/k/an1/5
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similar to the preceding samples. This sample differs from these other
samples, however, in having an appreciable content of indigenous vitri-
nite particles of reasonable quality.

C-5818: 2300m
Vitrinite Reflectance: 0.34%(2);0.24%(1);0.72%(2).
Sporinite Fluorescence: 2.

This sample consists of a vari-coloured claystoﬁe lithology and a silici-
fied sandstone lithology. Sponge spicules and 'geodia?' fragments were
also observed in this sample. This sample has a very poor organic matter
content, comprised mostly of small reworked vitrinite particles. In ultra-
violet light, the sample contains traces of small green-yellow sporinite
or cutinite fragments. Some chips show a strong green matrix fluorescence.

C-5819: 2400m .
Vitrinite Reflectance: 0.48%(4);0.22%(1);0.80%(6).
Sporinite Fluorescence: 2-3.

The sample consists of an organic-poor claystone containing only a few
particles of reworked vitrinite and brown liptinite wisps. In ultra-
violet light, the sample is similar in appearance to the preceding one. -

C-5820: 2500m
Vitrinite Reflectance: 0.34%(5);0.18%(1);0.65%(6).
Sporinite Fluorescence: 37

Claystone and sandstone chips are present in this sample, some chips
consisting almost entirely of siliceous organism fragments. Organic mat-

ter is scarce, consisting mainly of small reworked vitrinite particles

aﬁd»brown Tiptinite wisps. In ultra-violet 1light, an orange matrix fluor-
escence is visible in some chips. No fluorescent liptinite was observed.
C-5821: 2600m

Vitrinite Reflectance: 0.59%(15);0.24%(1).

Sporinite Fluorescence: 2-4.

This sample is comprised of a claystone lithology with a fair richness
of organic matter. This matter consists mainly of reworked vitrinite
particles and small brown liptinite wisps. The vitrinite reflectance

168/k/an1/6
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data are not considered to be reliable due to reworking. In ultra-violet
1ight, the rock Chips have a marked green matrix fluorescence. Liptinite
is quite scarce, consisting of a few green-yellow to yellow-orange spori-
nite or cutinite fragments.

C-5822: 2700m
Vitrinite Reflectance: 0.36%(6);0.69%(8);0.97%(2).
Sporinite Fluorescence: 2-3.

The sample consists of a claystone lithology which is similar in appear-
ance to the previous sample in both white and ultra-violet light.

C-5823: 2800m
Vitrinite Reflectance: 0.38%(4); 0.87%(4).
Sporinite Fluorescence: 2-3.

This claystone sample is similar to the previous two samples in white
Tight. In ultra-violet light, liptinite fragments are even more scarce

than in the previous two samples and are of uncertain origin.

C-5824: 2900m

- Vitrinite Reflectance: 0.46%(6); 0.66%(4); 1.13%(2).

Sporinite Fluorescence: 3-4.

The sample consists of both claystone and sandstone chips, the organic
matter being largely restricted to the claystone chips. The organic mat-.
ter consists mostly of reworked vitrinite particles and brown Tliptinite
wisps, although a few poor, probably indigenous, vitrinite particles
were also seen. A marked green matrix fluorescence is evident in ultra-
violet light. Unidentified yellow to yellow-orange liptinite fragments
occur occasionally.

C-5825: 3000m
Vitrinite Reflectance: 0.44%(3);0.63%(9)3;0.91%(2).
Sporinite Fluorescence: 3-4.

A largely organic-lean claystone lithology accounts for most of this
sample. The organic matter presént consists mainly of small particles -
of reworked vitrinite and occasional brown liptinite wisps. Indigenous
vitrinite particles are scarce and are of poor quality. The sample has

168/k/an1/7
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a poor to fair liptinite content in ultra-violet light, consisting of
dull yellow to yellow-orange sporinite and unidentified green-yellow to

yellow-orange Tiptinite particles. Most of the rock chips show green or
ochre matrix fluorescence.

C-5826: 3110m
Vitrinite Reflectance: 0.50%(11);0.26%(3):;0.82%(6).
Sporinite Fluorescence: 3-4.

The sample consists of a claystone lithology with a poor to fair organic
matter content comprised mostly of reworked vitrinite particles. In ultra-
violet light, the samplie is similar to the previous sample.

¢ C-5827: 3201m

Vitrinite Reflectance: 0.46%(14);0.30%(4);0.86%(2).

Sporinite Fluorescence: 3-4,

The claystone lithology in this sample has a generally fair organic mat-
ter content, although reworked vitrinite particles account for most of
this. There is a moderate content of brown liptinite wisps and indigenous
vitrinite particles are also moderately common. These particles are mostly
small and of variable surface quality. In ultra-violet light, fluorescent
liptinitic material is quite scarce and consists of dull yellow to yellow-
orange sporinite particles for the most part.

e C-5828: 3300m ‘

L Vitrinite Reflectance: 0.50%(8);0.24%(3);0.84%(3).

Sporinite Fluorescence: 3-4.

- This claystone sample is similar in appearance to the previous one, al-
though containing fewer indigenous vitrinite particies. In ultra-violet
1ight, the liptinite content is similar to that in the previous sample
although the liptinitic material tends to be more yellow-orange in colour
in this sample.

C-5829: 3450m
Vitrinite Reflectance: 0.53%(13);0.94%(1).
Sporinite Fluorescence: 3-5,
o This sample consists of a mixed claystone/siltstone 1ithology. Some chips

168/k/an1/8
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contain no organic matter, while other chips are quite rich in organic
matter, This organic matter consists mostly of reworked vitrinite partic-
les and brown liptinite wisps. Indigenous vitrinite particles are present,
but are small and generally have poor surface quality. Liptinitic material
is scarce in ultra-violet light and is restricted to the claystone chips.
The liptinitic material present consists of yellow to yellow-orange spori-
nite and other darker, unidentified particles.

C-5830: 3501m
Vitrinite Reflectance: 0.30%(4);0.54%(1);0.83%(2).
Sporinite Fluorescence: 3-5.

This sample is similar in appearance to the previous sample in both white
and ultra-violet light. The lowest vitrinite reflectance population is
considered to be affected by bitumen staining.

C-5831: 3603m
Vitrinite Reflectance: 0.32%(5);0.69%(5).
Sporinite Fluorescence: 3-47?

This claystone sample is similar to the previous sample. In ultra-violet
light, the Tiptinite content is very poor, being restricted to a few
yellow to yellow-orange sporinite fragments and amorphous clumps.

C-5832: 3702m .
Vitrinite Reflectance: 0.63%(6);0.29%(3);0.93%(11).
Sporinite Fluorescence: 3-4.

The main claystone lithology in this sample has a poor to fair organic
matter content consisting mostly of reworked vitrinite particles. Of
minor occurrence are brown liptinite wisps and stained vitrinite partic-
les, which may be of indigenous origin. In ultra-violet light, the Tipti-
nitic material is restricted to a few chips and consists mostly of yellow
to yellow-orange sporinite and other fragments.

C-5833: 3801m
Vitrinite Reflectance: 0.58%(10);0.35%(2);0.93%(8).
Sporinite Fluorescence: 3-4.

This sample contains a mixed sandstone/claystone 1ithology, although

168/k/an1/9
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the' organic matter content in the sample is fairly similar to that de-

scribed for the previous-sample.

C-5834: 3903m
Vitrinite Reflectance: 0.55%(8):0.41%(1);0.88%(3).
Sporinite Fluorescence: 4-5.

‘The claystone in this sample has a similar organic matter content to
that described from the previous two samples. In ultra-violet light,
the liptinitic material is largely restricted to a few chips and con-
sists mainly of unidentified, 1light orange liptinite fragments and
small, yellow-orange sporinite particles, although these latter partic-
les are uncommon.

C-5835: 4002m
Vitrinite Reflectance: 0.62%(12);0.76%(3);0.99%(5).
Sporinite Fluorescence: 5-6.

The sample contains chips of silty claystone, siltstone and sandstone.
The siltstone is quite organic-rich although this material consists
mostly of reworked vitrinite, semifusinite and liptinite wisps. Iner-
tinite is common in some chips. Indigenous vitrinite particles are pre-
sent in some chips, but are of variable quality. Some coaly particles
were observed, although these tended to have an oxidised appearance. In
ultra-violet light, liptinitic material is fairly common, consisting of
-1ight to medium orange sporinite and assorted liptinite fragments, which

form a significant part of the groundmass in some chips.

C-5806: 4151.7m
Vitrinite Reflectance: 0.65%(3):0.82%(2);1.18%(3).
Sporinite Fluorescence: 6?

The sample is dominated by a largely organic-poor sandstone lithology.
The organic matter present in the samples consists almost wholly of re-
worked vitrinite and semifusinite. In ultra-violet light, there is a
marked mineral fluorescence in the sandstone chips which appears to re-
present the cement material. A few medium orange particles were obser-
ved, although these may not be of liptinitic origin.

168/k/an1/10
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C~5807: 4174.8m
Vitrinite Reflectance: 0.55%(14);0.81%(5);1.00%(1).
Sporinite Fluorescence: 5-6.

This sample consists of both siltstone and sandstone chips. The sandstone
chips are similar to those described from the previous sample. The silt-
stone chips are slightly more organic-rich and do contain some possibly
indigenous vitrinite particles. In ultra-violet 1light, the liptinite
content is still poor, but some possible light to medium orange spori-
nite fragments were observed.

C-5808: 4201.4m
Vitrinite Reflectance: 0.58%(8);0.38%(5);0.80%(5).
Sporinite Fluorescence: 6?

This sample is similar in nature to the previous one. The organic matter
present tends to occur as inter-granular infill. The sandstone often
shows an unusual texture. The vitrinite particles present in the sample
tend to be small and are difficult to measure accurately.

C-5809: 4300.8m

Vitrinite Reflectance: 0.46%(7);0.85%(13).

Sporinite Fluorescence: 6-77

This sample is similar to the previous two samples and the data are con-
) sidered to be unreliable. In ultra-violet light, the liptinite particles
%MW, " “tend to be a dark medium to dark orange colour.

C-5810: 4407.8m
Vitrinite Reflectance: 0.59%(16);0:41%(2);0.92%(1).
Sporinite Fluorescence: 6-77

The sandstone 1ithology in this sample is similar to that described from
the preceding samples. A more organic-rich siltstone 1ithology is also
present, which contains a reasonable amount of quite good indigenous
vitrinite particles. In ultra-violet light, the sample has a very poor
liptinite content which is similar to that for the previously- described
samples. ‘ |
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d. Vitrinite reflectance histograms
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Key:
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Population limits.
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3. KEROGEN DESCRIPTIONS AND THERMAL ALTERATION INDICES (TAI)
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Uﬂ . ' . Table no.: |
INO.,... Visual Kerogen Analysis Wellno..  6406/3-3
Sample Depth Composition of residue Par.ticle Preservation Thermal maturation Remarks
(m)  size palynomorphs index '
C-5811 1610 Am:45% F-M-L Fair 1.6 -2 Dominated by degraded fine -
Lm:5% particulate amorphous matter,
W:10% together with degraded black
C:40% coaly fragments. ' ‘;
i
C-5812 1700 Am:50% F-M-L Fair-Good 1.6 - 2 Dominated by fine - particu-
- Lm:15-20% late degraded amorphous
W:10-15% { matter. The liptinitic frac-
C:20% tion contains a significant
proportion of cuticle frag-
ments. Both ‘terrestrial and
, marine palynomorphs are pre-
sent.
\
Abbreviations
Am Amorphous ' Al  Algal material W  Woody material F Fine
Lm Liptinitic material t Coaly fragments’ M Medium
' ‘ L Large

165/v/anl/1
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Visual Krduen Analysis

Table no.:
Wellno.:  c406/3.3

Depth . . Particle Preservation Thermal maturation Remarks
Sample (m) Composition of residue ize palynomorphs index
C-5813 1790 Am:75% F-M-L Fair-Good 1.5 -2 Dominated by fine - particu-
Lm:5-10% late amorphous matter and
W:5-10% medium sized granular aggre-
C:10% gates. Liptinitic fraction
contains mostly marine 'palyno}
morphs.
C-5814 1900 Am:85% F-M-L Poor 1-27 Totally dominated by fine -
' Lm:5% particulate amorphous matter
W:5% and degraded, medium to !
C:5% large granular aggregates. &1
]
C-5815 2000 Am:80% F-M-L Fair-Good 1.6 - 2 Similar to sample C-5814,
Lm:5-10% but has a higher fraction of
W:5-10% liptinitic and structured
C:5% brown woody material. Lipti-
nitic fraction dominated by
marine palynomorphs.
Abhreviations
Am 1Amorphous Al Algal material W Woody material F. Fine.
Lm Liptinitic material C Coaly fragments M Medium
‘ L Large

165/v/an1/2
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[KK » » . Table no.:
KU Visual Kerogen Analysis Wl oo gq06 3.3
Sample Depth Composition of residue Pa{tmle Preservation Thetma.l maturation Remarks
(m) size palynomorphs index
C-5816 2100 Am:80% F-M-L Fair-Good 1.6 - 2 As sample C-5815 above.
) Lm:5-10%
W:5-10%
C:5%
C-5817 2200 Am:80% F-M-L Fair 1.5 - 2 ‘Similar to sample C-5815, :,,
Lm:<5% but with less liptinitic «
W:5-10% material. !
C:5%
C-5818 2300 Am:55% F-M-L Good 1.6 - 2 Dominated by degraded amor-
) Lm:20-25% ' phous organic matter, but alsp
W:15-20% containing a relatively high
C:5% proportion of liptinitic
material (mainly marine and
terrestrial palynomorphs)
together with structured wood}
phytoclasts.
Abbreviations

Am Amorphous

165/v/anl/3

Al

Algal material

Lm Liptinitic material

W  Woody material
Coaly fragments

c

F Fine
M Medium
L Large



Am Amorphous

165/v/anl/4

Al  Algal material
Lm Liptinitic material

W  Woody material

¢

Coaly fragments

ﬂﬂ . . Table no.:
Un&gr-onun»zn V|sua| Karouen AnaIYSIs Well no.: 6406/3—3
Sample Depth Composition of residue Par.tlcle Preservation Therma'l maturation Remarks
(m) size palynomorphs index
C-5819 2400 Am:35-40% F-M Fair 2-37? The organic residue has a
Lm:15-20% relatively high content of
W:20% brown woody phytoclasts and
C:20% black coaly fragments. ’
C-5820 2500 Am:40-45% F-M-L Fair-Good 2-317 Mainly as sample C-5819.
Lm:15-20% !
[Sa
W:20% -
t
\ C:15%
C-5821 2600 Am:40-45% F-M-L Fair-Good 2-3 As sample C-5820 above, but
Lm:15-20% also containing abundant caveq
W:20% (?Lower Tertiary) material.
C:15% '
Abbreviations !

F Fine
M Medium
L Large



[]E@UD . . Table no.:
@ SINTEF-QRUPPEN VIsual Kernuen AnaIYSIs Well no.: 6406/3-3
Depth - . Particle Preservation Thermal maturation Remarks
Sample (m) Composition of residue size palynomorphs index
{
C-5822 2700 Am:70-75% F-M-L Fair 2-3 Organic residue dominated by
Lm:10-15% fine - particulate amorphous
W:5% matter and granular aggregate@
C:5% of possible algal origin. The
liptinitic fraction is
]
dominated by marine on
. [$4]
palynomorphs. '
C-5823 2800 Am:65% F-M-L Fair 2 -37 Mainly as sample C-5822 above,
Lm:10-15% " but with a slightly higher
W:10% proportion of brown woody
C:10-15% material and black coaly frag-
ments.
Abbreviations
Am Amorphous Al Algal material W  Woody material F Fine.
Lm Liptinitic material c Coaly fragments M Medium
L Large

165/v/anl/5



» [":,V&@ . . Table no.:
SINTEF-GRUPPEN \ Vlsual Ke"men Ana|y8ls Weli no.: 6406/3-3
Sample Depth Composition of residue Par.ticle Preservation Therma.l maturation Remarks
(m) size palynomorphs index

C-5824 2900 Am:40% F-M-L Fair 2,5 -3 Contains of liptinitic and
Lm:20-25% woody material. Account for a
W:15-20% significant proportion of the
C:15% organic residue. '

C-5825 3000 Am: 40% F-M-L Fair 2.5 -3 As sample C-5824 above.
Lm:20-25% .
W:15-20% N
C:15% !

C-5826 3110 Am:35% F-M-L Poor-Fair 2.5 - 3.57 Similar to sample C-5825,
Lm:25% but with a higher proportion
w:15-20%, of black coaly fragments.
C:20-25%,

Ahbreviations

Am Amorphous

165/v/anl/6

( Al Algal material
Lm Liptinitic material

W  Woody material
C Coaly fragments

M
L

Fine
Medium
Large
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Visual Kerogen Analysis

Table no.:

Well no.: 6406/3-3
Sample D(":::;h Composition of residue Pag:h ' p:;‘:f;:;':::'s Thermail“r:;eait(uratlon Remarks
C-5827 3201 Am:459% F-M-L Fair-Good 2.5 - 3.5? Similar to sample C-5825. Als
Lm:25% | contains some caved (Lower?
W:15-20% Tertiary) material. , '
C:10-15% o
1
C-5828 3300 Am:50-55% F-M-L Fair 2.5 ~ 3.5 Dominated by degraded amor-
Lm:15-20% phous matter, buf also con-
W:20% taining significant am’ounts ot
C:10% Tiptinitic and woody material|
C-5829 3450 Am:>85% F-M Fair ? Organic residue totally domi-
Lm:<5% nated by degraded fine -
W:<5% particulate amorphous matter
C:<5% and medium sized granular
aggregates. A few marine mio-
spores are recorded.
Abhreviations

Am Amorphous

165/v/anl/6.1

Al  Algal material
Lm Liptinitic material

H

W  Woody material |

c Coaly fragments

F Fine
M Medium
L Large



e £
UB@UD . I A l . Table no.:
L rurren Visual Kerogen Analysis Well no.:
6406/3-3
Sample Depth Composition of residué Par.ticle Preservation Therma.l maturation Remarks
(m) ' size palynomorphs index
C-5830 3501 Am:>85% F-M-L Fair 3 - 3.57 As sample C-5829, but also
Lm:<5% containing abundant
W:<5% large, dark granular, flakey
C:<5% material.
C-5831 3602 Am:60% F-M-L Fair 3-3.5 Dominated by amorphous matter}
Lm:15% but contains a significant
1
W:15-20% proportion of dark woody o
C:5-10% material. Evidence of caved ,
\ Lower? Tertiary material.
C-5832 3702 Am:>85% F-M-L N.D.P. As sample C-5830.
Lm:<5%
W:<5%
C:<5%
|
Abbreviations
Am Amorphous Al Aljal material W Woody material F Fine
Lm Liptinitic material ‘ C Coaly fragments ; M Medium
: ' L Large

165/v/anl/7



. . Table no.:
IHUN- Visual Kerogen Analysis Well no.:  6406/3-3
Depth - . Particle Preservation Thermal maturation Remarks
Sample (m) Composition of residue size palynomorphs index
C-5833 3801 Am:30-35% F-M-L Fair Organic residue has rela-
Lm:25% tively high contents of lipti}
W:30% nitic and woody material. The
C:10-15% liptinitic fraction is domi-
nated by marine palynomorphs.
C-5834 3903 Am: >85% F-M-L Poor 3 - 3.57 Organic residue totally domi-
tm:<5% nated by degraded fine -
W:<5% particulate amorphous matter.
C:<5% and large to medium sized
dark granular aggregates. !
\ .g
C-5835 4002 Am:10-15% F-M-L Fair-Good 3 -3.5 Dominated by liptinitic '
Lm:40-45% (mostly cuticle sheets) and
W:35-40% structured brown woody
C:5% material.
Abhreviations
Am Amorphous ' Al Algal material W  Woody material F Fine
Lm Liptinitic material (¥ Coaly fragments M Medium
L Large

165/v/an1/8




uU . . Tahle no.:
Dn%r—onum‘ln - VIsual Kernuen AnaIYS's Well no.: 6406/3-3
Sample Depth Composition of residue l’ar_tu:le Preservation Therma_l maturation Remarks
{m) size palynomorphs index
C-5806 4151.,70 Am:40% F-M-L Poor-Fair 3.5 - 4,07 Organic residue with signi-
Lm:25-30% ficant liptinitic (mostly cu-
W:25% ticle sheets) and structured
C:5-10% brown woody material fractiong.
C-5807 4174.80 Am:50-60% F-M-L Poor-Fair §.5 - 4.0? Mainly as sample C-5806.
Lm:20-30%
]
W:10-15% o
C:5% .
C~-5808 4201.40 Am:50~-60% F-M-L Fair-Poor 3.5 - 4,07 As sample C-5806.
Lm:25-30%
W:10-15%
C:5%
Abbreviations
Am Amorphous Al Algal material W  Woody material F Fine
Lm Liptinitic material c Coaly fragments M Medium
L Large

165/v/an1/9



\ QD KT ' . | Table no.:
KU Visual Kerogen Analysis Wellno:: 6406755
Sample Depth Composition of residue Par.tlcle Preservation Therma.l maturation Remarks
(m) size palynomorphs , index :
C-5809 4300.80 [ Am:15-20% F-M-L Fair-Poor 3.5 - 4.0? Organic residue with a high
Lm:40-45% proportion of liptinitic
W:30% (mainly cuticle sheets) and
C:5-10% : woody material.
C-5810 4407.80 Am:35-40% F-M-L Poor-Fair 3.5 - 4,07 Mainly as sample C-5809, but
Lm:25% with somewhat higher propor-
W:15-20% ' tions of amorphous organic
C:10-15% matter and black coaly frag-
ments. .
1
2
i
Abhreviations
Am Amorphous Al Algal material W Woody material F  Fine
- .Lm Liptinitic material C Coaly fragments M Medium
A L Large

165/v/an1/10



@ L.

4, GAS CHROMATOGRAPHY - MASS SPECTROMETRY DATA

a) Calculated ratios from 191 and 217 mass fragmentograms.

b) Peak height and peak areas tables.

¢) Mass fragmentograms of terpanes (m/z 163, 177, 191 and 205).
d) Mass fragmentograms of steranes (m/z 217, 218, 231 and 259).

168/k/an1/2.3
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Table al: Molecular ratios from sterane and terpane mass chromatograms.

Maturity ratios.

IKU No. Statoil No.  aB/ag+gal) %2252 ugezd) 205t
Extracts
C-6008 $1908 - 61.9 61.0 60.0
C-6009 $1909 - 61.7 82.1 50.0
C-6010 $1910 - 57.0 81.0 37.5
C-6011 S1911 - 65.5. 80.4 61.1
C-6012 $1912 0.93 61.9 76.9 42.9
C-6013 51913 - 62.6 79.6 45.5
C-6014 $1914 - 61.6 81.3 51.4
C-6015 'S1915 - 63.2 84.4 50.0
C-6016 $1916 - 63.1 81.2 52.6
C-6017 51917 - 61.6 85.4 61.5
C-6018 $1920 - - - -
C-6019 s1921 - - - -
C-6020 s1922 - - - - -
Aliphatics
C-6021 51955 0.71 59.4 45.3 25.5
C-6022 $1960 0.73 58.2 56.2 34.7
C-6023 $1967 0.71 59.7 49.5 24.5
C-6024 $1981 0.87 59.2 69.0 38.7

. C-6025 $1982 0.89 60.5 66.0 33.8

b C-6026 © 51983 0.89 59.8 69.3 41.9
C-6027 $1984 0.89 63.0 68.5 - 40.0
€-6028 $1987 0.88 60.7 67.4 38.6
C-6029 51989 0.89 59.2 60.9 40.0
€-6030 $1954B 0.95 59.3 77.4 50.0
C-6031 $1961B 0.95 61.5 . 76.5 41.7
C-6032 $19738 0.87 62.2 72.6 42.3
C-6033 $19778B 0.89 60.0 69.6 38.7
1) E/E+F in m/z 191.
2) Average % distribution between first and second eluting jsomers of

extended hopanes (G-M in m/z 191).
£ 3)  2(r+s)/(g+t+2(r+s)) in m/z 217.
&““ ‘ 4) qg/g+t in m/z 217.

168/i/anl1/1
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Table a2: Molecular ratios from sterane and terpane mass chromatogram

Maturity and source dependant ratios.

IKU No.  Statoil No.  Q/EY  Ta/Ts?)  x/ed) zEY  asas
Extracts

C-6008 51908 0.32 0.52 0.11 ] 0.90
C-6009 $1909 0.32 0.63 0.16 ] 0.92
C-6010 51910 0.35 0.67 ; - 0.92
C-6011 S1911 0.19 0.79  0.07 - 0.88
C-6012 51912 0.20 0.65 0.07 - 0.90
C-6013 51913 0.16 0.65 0.07 - 0.88
C-6014 $1914  ° 0.19 0.72 0.07 ] 0.87
C-6015 1915 0.25 0.60 0.06 - 0.87
C-6016 51916 0.17 0.76 0.09 ] 0.88
C-6017 51917 0.25 0.67 0.11 - 0.88
C-6018 51920 - ; - - ;

C-6019 51921 - - - - -

C-6020 51922 ] - i ; ]

Aliphatics

C-6021 51955 0.04  28.60 ] - 0.45
C-6022 $1960 0.05  19.80 ] ] 0.44
C-6023 51967 0.08  15.70 ; ; 0.58
C-6024 s1981  0.02 9.00 0.11 - 0.78
C-6025 51982 0.03 6.80 0.08 ; 0.79
C-6026 51983 0.05 5.90 0.13 ; 0.85
C-6027 51984 0.10 4.60 0.08 - 0.79
C-6028 $1987 0.04 5.70 0.09 - 0.85
C-6029 51989 0.02 10.80  0.10 ] 0.86
C-6030 519548 0.16 0.45 0.07 - 0.83
C-6031 519618 0.13 0.32 0.08 ; -

C-6032 $19738 0.22 2.00 0.07 - 0.84
C-6033 519778 0.26 1.20 0

.12 - 0.90

1) Relative abundance of tricyclic terpanes (Q/E in m/z 191).
2) B/A in m/z 191.

3) Relative abundance of unknown (X/E in m/z 191).

4) Relative abundance of bisnorhopane (Z/E in m/z 191).

S.

5)

5) Relative abundance of C,, rearranged steranes (a/a+j in m/z 217).

168/i/an1/2
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b. Peak height and peak area tables

Sample identity: C-6008, $1908
. Peak heights and peak areas from m/z 217 and 218 mass chromatograms.

m/z 217 m/z 218
Peak identities Peak heights Peak areas Peak heights Peak areas

a 75.8 370.0
b 41.4 229.3

c 12.2 53.2

£ 22.6° 239.8

g 16.2 161.2

h 64.9 427.8 31.8 185.5
i 25.7 201.4
j 10.3 66.6

k 37.9 310.3

n 24.5 150.7 22.4 110.7 "
0 22.0 135.4 20.7 113.6
P 4.3 17.3

q 8.8 48.5

r 17.2 98.7 17.7 © 88.3
s 16.5 102.2 13.9 106.5
t 7.2 . 52.6

u 54.7 264.7

c 27.3 219.7



L. .. 2

Sample identity: C-6008, S1908

Peak heights and peak areas from m/z 191.

: . m/z 191
Peak identities Peak heights Peak areas
A 65.8 280.5
B 39.4 165.0
c 86.9 655.8
X 10.4 33.7
E 179.8 924.4
G 64.5 355.4
H 36.8 207.8
J1 35.1 191.4
J2 19.1 74.9
K1 16.1 80.1
K2 6.8 25.6
P 61.8 300.1
Q 59.8 301.5
R 26.1 ‘ 185.0
S 40.5 230.9
T 13.0 87.7

168/1/an1/6
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Sample identity: C-6009, S1909

Peak héights and peak areas from m/z 217 and 218 mass chromatograms.

m/z 217 m/z 218
Peak identities Peak heights Peak areas Peak heights Peak areas

a 90.4 467.6
b 49.7 291.7
c 13.6 71.4
f 25.1 - 258.2
g 12.9 108.1
h 57.5 463.7 34.0 205.4
i ' 25.8 167.7
i 9.2 43.4
k 36.2 275.0
n 20.6 170.5 18.7 115.6
0 23.8 158.9 23.0 125.7
p 5.7 16.0
q 8.1 39.2
r 20.5 92.9 19.1 94.3
s 17.3 - 93.0 21.0 121.0
t 8.0 54.6
u 60.6 295.7
v 34.0 253.7

168/i/anl/7



... -

Sample identity: C-6009, S1909

Peak héights and peak areas from m/z 191.

m/z 191
Peak identities Peak heights Peak areas
A 71.5 . 373.4
B 35,2 132.0
c 81.5 ' 606.7
X 20.5 47.1
E 186.7 1023.2
G 73.9 411.2
H 49.0 240.2
J 39.2 226.5
3, 24.7 117.1
Ky 14.7 79.4
K, 7.8 20.9
p 72.9 310.6
Q 60.2 ° ’ 321.0
R 28.0 190.0
S "46.3 238.9
T 18.8 135.8

168/i/an1/8
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Sample identity: C-6010, S1910

Peak héights and peak areas from m/z 217 and 218 mass chromatograms.

m/z 217 . _ m/z 218
Peak identities Peak heights Peak areas Peak heights Peak areas

a 36.0 168.6

b 22.8 122.5

c 7.3 19.0

f 9.2 101.0

g 7.1 54.5

h 21.6 161.7 11.3 77.1
i : 11.1 61.0
i 3.2 13.4 ‘

k 12.8 97.2 ‘

n 10.0 65.6 10.3 56.7
0 9.6 68.1 9.9 63.5
P 1.8 3.2

q 4.0 18.9

r 8.0 51.5 7.4 34.0
s 8.6 39.9° 8.1 35.6
t 4.4 39.8

u 32.3 144.0

v 17.4 138.7

168/i/an1/9
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Sample identity: C-6010, S1910

Peak heights and beak areas from m/z 191.

m/z 191
Peak identities Peak heights ' Peak areas
A 31.9 136.9
B 22.7 71.2
C 45.8 315.0
E 101.4 533.5
G 42,5 240.3
H 29.9 140.2
Jl 27.6 134.1
Jy 19.9 79.1
P 45.6 185.4
Q 38.0 161.4
R 16.5 115.1
S 21.6 123.2
T 8.2 48.8

P

168/i/an1/10
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Sample identity: C-6011, S1911

Peak he{ghts and peak areas from m/z 217 and 218 mass chromatograms.

m/z 217 A m/z 218
Peak identities Peak heights Peak areas Peak heights Peak areas

a 90.0 505.6
b 52.4 285.4
c 19.7 87.1
f - 24.0 272.0
g 19.7 151.3
h 75.7 557.5 39.2 229.8
i ' 39.7 232.0
j 12.8 65.5 '
k 41.3 346.5
n 29.8 220.2 28.7 141.8
0 36.6 210.4 26.9 145.1
P 7.9 22.5
q 11.2 73.4
r 26.3 139.4 22.2 126.1
s 23.4 107.5 25.7 131.6
t 11.4 77.1

B u 59.4 300.7
v 34,5 220.7

"168/1/anl1/11
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Sample identity: C-6011, S1911

Peak heﬁghts and peak areas from m/z 191.

m/z 191 _
Peak identities Peak heights Peak areas
A 86.0 372.3
B 66.4 245.8
C 133.0 1013.6
X 20.6 63.1
E 317.5 1582.3
G 121.6 646.2
H 66.0 410.6
Jq 55.3 332.2
J2 37.3 182.2
K1 30.4 176.2
K2 22.0 77.6
P 73.3 348.0
Q 66.5 379.4
R 31.4 254.2
T 50.1 281.8
T ' . 11.8 73.0

168/1/an1/12
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Sample identity: C-6012, $1912

Peak héights and peak areas from m/z 217 and 218 mass chromatograms.

m/z 217 : m/z 218 _
Peak identities Peak heights Peak areas Peak heights Peak areas

a 78.2 381.3
b 40.6 226.5
o 11.9 53.6
f 18.5 203.1
g 10.8 101.4
h 54.0 401.1 30.9 201.0
i ) 30.7 188.6
j 10.4 58.8
k 30.2 299.0
n 23.6 183.8 23.0 126.9
0 27.3 171.3 21.6 136.1
p .8 13.4
q .8 63.6
r 19.6 140.6 16.1 96.3
s 20.0 117.0 20.2 "166.8
t 11.7 78.8
u 42.3 231.1
v 29.2 189.4

168/1/an1/13



Sample identity: C-6012, S1912

Peak héights and peak areas from m/z 191.

m/z 191
Peak identities Peak heights Peak areas
A 80.4 298.5
B 53.0 193.4
c 102.8 857.7
X 13.7 49.0
E 272.8 1372.3
G 102.5 581.0
H 59.7 296.2
J1 52.7 334.1
J2 31.3 169.7
K1 29.4 149.7
K2 13.5 59.2
P 52.3 252.9
Q 54.1 301.6
R 22.4 181.2
S 43.7 197.1
T 14.9 93.7

e

168/i/an1/14
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Sample identity: C-6013, 51913

Peak héights and peak areas from m/z 217 and 218 mass chromatograms.

m/z 217 m/z 218
Peak identities Peak heights Peak areas Peak heights Peak areas

a 84.5 405.1

b 48.0 266.3

c 16.0 64.5

f 23.6 258.8

g 18.2 164.3

h 65.2 470.9 31.6 227.3

i : 26.3 171.3
" 11.9 31.5

k 39.7 277.9

n 21.6 149.7 23.9 148.5

0 27.4 181.2 30.4 183.6

p 6.7 38.0

q 12.4 80.1

r 25.0 156.1 22.4 136.6

s 27.5 200.8 23:0 —— —163.3

t 15.0 106.2

u 59.2 © 280.6

v 33.7 234.8

g“

-168/i/an1/15



Sample identity: C-6013, S1913 ?

Peak héights and peak areas from m/z 191.

m/z 191

Peak identities : Peak heights Peak areas
A 78.6 333.5
B 49.8 | 240.5
c 139.1 1100.0
X 17.7 38.7
E 356.8 1786.9

G 154.5 769.6
H 83.3 182.1
J1 89.8 464.9
J2 42.2 256.0
K1 36.2 226.5
Ko 22.2 104.8
P 50.8 252.0
Q 59.4 ~ 280.8
R 27.2 167.6
S 47.7 249.0
T 15.3 91.4

fa

168/i/an1/16
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Sample identity: C-6014, S1914

Peak Heights and peak areas from m/z 217 and 218 mass chromatograms.

m/z 217 m/z 218
Peak identities Peak heights Peak areas Peak heights Peak areas

a 64.4 321.1
b 38.8 224.2
c 13.1 57.5
£ 23.0 217.8
g 16.9 118.7
h 54.7 363.9 28.2 183.6
i ‘ 30.9 159.4
j 9.8 36.4
k 29.9 202.0
n 20.2 146.7 21.5 140.2
0 25.1 152.5 24.4 155.5
p 6.3 27.4
q 8.5 43.0
r 16.9 101.1 22.2 117.7
s 20.2 104.6 20.3 114.7
t 7.4 56.9
u 44.7 217.8
v 34.5 202.0

168/i/anl/17



Sample identity: C-6014, S1914

Peak heights and peak areas from m/z 191.

m/z 191
Peak identities Peak heights Peak areas
A 65.3 267.6
B 51.6 207.0
c 110.0 889.0
X 13.1 45.4
E 287.3 1371.4
G 99.2 578.3
H 58.9 327.5
Jl 52.8 308.3
J2 34.2 187.0
K1 22.2 122.6
K2 16.1 49.9
P 63.2 301.8
Q 57.8 283.8
R 25.3 171.0
S 35.3 215.8
T 9.8 82.6

F

168/1i/an1/18
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- Sample identity: C-6015, S1915

Peak heights and peak areas from m/z 217 and 218 mass chromatograms.

m/z 217 m/z 218
Peak identities Peak heights Peak areas Peak heights Peak areas

a 68.5 352.7

b 43.9 215.7
c 12.6 64.7
f 19.5 203.0
g 12.9 102.5
h 46.2 311.5 27.0 168.9
i ’ 23.4 143.0
b 10.3 34.5
k 30.6 210.3
n 17.7 138.7 16.5 94.2
0 24.0 143.6 18.7 104.8
p 3.9 14.5
q 8.6 49.9
r 19.6 108.6 17.1 89.7
s 18.4 100.0 19.1 92.8
t 7.0 53.5
u 55.0 258.6
v 30.9 222.6

168/i/an1/20
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Sample identity: C-6015, S1915

Peak heights and peak areas from m/z 191.

m/z 191
Peak identities Peak heights . Peak areas
A 70.6 300.4
B 39.5 179.0
c 83.7 729.4
X 10.4 . 28.5
E 234.8 1196.2
G 90.9 501.0
H 49.5 272.8
Jl 54.7 234.6
J2 - 27.0 145.6
K1 18.7 68.6
K2 7.4 24.6
P 60.7 289.6
Q 68.4 346.1
R 24.1 185.3
S 42.7 259.8
T 7.5 - 38.2

168/1i/an1/21



Sample identity: C-6016, S1916

Peak heights and peak areas from m/z 217 and 218 mass chromatograms.

m/z 217 m/z 218
Peak identities Peak heights Peak areas Peak heights Peak areas

a 45.5 239.0

b 24.9 136.6

c 8.7 29.9

f 13.0 122.6

g 8.1 57.1

h- 34,2 240.2 17.0 114.4
i ' 17.5 117.8
J 6.6 30.0

k 17.3 136.8

n 11.9 105.1 15.1 84.8
0 17.3 123.8 15.0 87.1
p 4.3 26.9

q 5.9 41.9

r 12.5 74.0 12.3 71.8
s 9.8 48.9 11.3 91.3
t 5.5 45.2

u 30.3 148.4

v 18.9 106.6

168/i/an1/22



Sample identity: C-6016, S1916

Peak Heights and peak areas from m/z 191.

m/z 191

Peak identities Peak heights : Peak areas
A 47.8 ' 209.8
B 35.6 129.2
c 69.0 471.3
X 13.3 48.4
E 175.1 911.5
G 66.7 336.9
H 34,7 192.8
Jq 41.0 - 173.7
Jdp 21.4 101.0
K1 11.5 62.1
Ko 6.8 15.3
P 32.0 , 150.9
Q 34.4 165.5
R 17.8 122.0

S 25.3 143.1
T 4.0 24.3

P

168/i/an1/23
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Sample identity: C?6017, $1917

Peak heights and peak areas from m/z 217 and 218 mass chromatograms.

m/z 217 m/z 218
Peak identities Peak heights Peak areas Peak heights Peak areas

a 75.4 390.0
b 37.7 228.9
c 11.6 46.9
f 21.8 225.7
g 16.0 123.0
. h 58.1 396.5 30.3 180.0
%mN i ) 29.5 183.0
3 9.9 29.3
k 30.7 234.3
n 22.4 172.6 19.3 115.4
0 26.8 167.8 20.1 124.2
p .2 19.6
q 9.7 53.2
r 22.9 107.3 17.1 100.0
s 19.2 79.6 17.7 111.1
t 6.5 61.8
u 55.9 265.2
v 33.8 219.6

168/1i/anl1/24
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Sample identity: C-6017, $1917

Peak heights and peak areas from m/z 191.

m/z 191
Peak identities ' Peak heights Peak areas
A 73.9 © 315.1
B 50.0 198.8
C 100.9 698.3
X 19.2 40.0
E 247.8 1263.9
G 84.1 476.3
H 53.0 295.1
Jl 43.2 287.5
JZ 27.4 144 .5
K1 22.0 129.3
K2 10.7 36.3
P 58.7 265.1
Q 60.8 310.6
R 23.5 192.1
S 38.5 217.0
T 11.2 68.7

gm\

168/1/an1/25
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Sample identity: C-6021, S1955

Peak heights and peak areas from m/z 217 and 218 mass chromatograms.

m/z 217 m/z 218
Peak identities Peak heights Peak areas Peak heights Peak areas

a 61.1 270.7
b 36.8 207.3
c 17.1 69.8
f 20.9 235.1
g 44,2 328.3
h 55.7 . 373.1 21.3 152.3
i : 25.4 134.1
j 78.9 424.5
k 39.7 308.4
n 26.7 264.7 27.8 166.6
0 24.0 117.3 25.0 163.8
p 41.5 270.1
q 43.0 312.1
r 37.0 312.0 30.1 175.5
s 24.8 118.4 25.8 138.8
t 125.1 933.9
u 155.0 756.0
v 52.4 328.1
§

168/1/an1/26
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Sample identity: C-6021, S1955

Peak heﬁghts and peak areas from m/z 191.

m/z 191
Peak identities Peak heights . Peak areas
A 76.7 269.9
B 4066.6 20431.8
c 3724.2 21086.3
D 1403.5 7659.8
E 3095.2 18169.0
F 1340.5 7334.5
G 1506.8 7867.4
H 968.3 5188.9
I 448.6 2541.3
J1 243.2 1184.6
J2 144.} 757.4
P 253.6 1053.1
Q 113.7 772.7
R 52.8 419.2
S 438.2 2416.2
- T 20.8 135.2

168/1i/anl1/27
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Sample identity: C-6022, 51960

Peak heights and peak areas from m/z 217 and 218 mass chromatograms.

m/z 217 m/z 218
Peak identities Peak heights Peak areas Peak heights Peak areas

a 83.7 398.7
b 53.2 278.6
c 15.8 59.3
- f 33.1 328.1
g 75.2 583.0
h 89.4 622.9 - 47.8 270.4
i : 47.2 261.9
j 117.1 711.9
k 62.7 580.6
n 79.7 661.0 71.7 398.1
0 82.6 493.9 79.7 433.7
p 85.5 630.2
q 97.0 599.6
r 93.3 541.8 78.7 427.7
s 63.0 341.6 66.9 450.0
t 185.1 1295.8
B u 126.2 649.2
"y 63.4 388.4

168/1i/an1/28
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Sample identity: C-6022, S1960

Peak heights and peak areas from m/z 191.

m/z 191
Peak identities Peak heights Peak areas

A 109.4 486.2

B 2960.9 15424 .5

C 2728.5 15841.0

D 984.3 5068.3

E 2548.6 13807.5

F 935.3 ' , 5165.4

G 1003.7 5925.2

H 680.8 3834.9

I 339.7 1788.9

J1 198.2 1179.0

J2 141.2 717.0

P 170.3 , 792.0

Q 110.4 629.6

R 53.7 401.8

) S 408.7 - 2018.2
T 23.2 201.9

168/i/an1/29
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Sample identity: C-6023, S1967

- 89 -

Peak heights and peak areas from m/z 217 and 218 mass chromatograms.

Peak identities

S Q Hh 0O O @

—t e

< £ ¢+ 1 3 0 T O 3 X

168/1/an1/30

m/z 217

Peak heights

45.9
31.6
12.1
17.4
25.9
37.6

34.9
24.6
‘17.2
13.1
16.9
16.8
18.0
12.2
55.3
210.6
58.2

Peak areas

260.7
168.0

40.2
194.8
202.0
294.5

167.6
215.9
162.8
77.1
121.3
110.5
142.6
50.6
379.4
1117.2
388.5

m/z 218

Peak heights

17.1
13.8

14.2
12.2

15.7
10.4

Peak areas

113.5
87.9

77.9
73.7

76.6
56.8
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Sample identity: C-6023

- 90 -

Peak heights and peak areas from m/z 191.

Peak jidentities

- T M M Mmoo O o>

- »n T O TN

168/1i/an1/31

Peak heights

74.8
1754.7
1759.9
631.6
1572.9
640.8
733.7
454 .8
189.2
151.8
94.3
215.7
130.0
39.0
261.6

15.0

m/z 191

Peak areas

264.5
8739.6
9708.6
3189.1
8685.4
3290.8
3778.1
2636.8
1208.3

751.4

501.8
1012.8

740.3

325.1
1233.0

89.0
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Sample identity: C-6024, S1981

Peak heights and peak areas from m/z 217 and 218 mass chromatograms.

Peak identities

Ty ~h O T o

e

< £ ¢ 0 I 0 0 S X G

£

168/1/an1/32

m/z 217 m/z 218

Peak heights Peak areas Peak heights Peak

53.
35.
16.
37.
12.
143.

14.
71.
28.
20.
17.
29.
27.
33.
65.
47.

O o O o U o

W H OO WYV WO ™

264.1
152.8

61.4
339.9
109.2

1090.1 29.0 221.
17.5 126.

108.3
529.1

areas

279.3 13.3 93.1

124.0 16.1 102.

113.5

188.6 28.4 139.
130.0 23.3 128.

252.6
338.6
327.5
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Sample identity: C-6024, S1981

Peak heights and peak areas from m/z 191.

m/z 191
Peak identities Peak heights Peak areas

A 71.6 212.3
B 955.5 5143.3
c 1429.1 8111.1
X 176.5 740.1
D 96.1 358.6
E 2043.1 11700.0
F 280.2 1358.2
G 1043.5 6066.1
H 748.1 3876.7
I 147.7 777.6
J1 396.3 2499.4
' J, 249.5 1541.6
K1 113.9 645.4
K2 58.1 306.5
L1 20.5 173.2
L, 16.4 69.6
P 71.0 325.6
Q 35.2 143.8
R 14.0 82.6
S 449.7 2176.2

168/1i/an1/33
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Sample identity: C-6025, S1982

Peak héights and peak areas from m/z 217 and 218 mass chromatograms.

m/z 217 m/z 218
Peak identities Peak heights Peak areas Peak heights Peak areas

a 58.6 292.5
b 36.1 173.2
c 16.5 61.6
£ 27.2 294.5
g 15.1 144.5
h 139.3 952.5 31.6 238.3
j : 21.8 140.5
j 15.4 93.0
k 59.8 451.4
n 22.5 210.0 14.6 90.1
0 17.2 106.5 16.9 . 83.2
' q 17.7 103.8 |
r 29.5 183.3 25.7 138.6
s 20.8 97.9 21.5 146.8
t 35.4 243.0
u 62.8 349.3
v 42.6 393.1

O

168/1/an1/34
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Sample identity: C-6025, $1982

Peak heights and peak areas from m/z 191.

m/z 191
Peak identities Peak heights Peak areas
A 109.6 410.6
B - 840.0 4533.5
C 1180.9 6936.1
X 133.2 612.8
D 104.9 " 337.9
E 2004.0 10411.3
F 252.1 1270.2
G 912.8 5371.5
H 557.7 : 3434.0
I 107.7 | 620.9
Jl 354.1 2194.0
J2 189.4 : 1260.3
K1 82.6 526.6
K2 44.0 236.7
P 95.1 361.0
Q 54.2 ) 219.2
R 21.3 129.5
S 390.2 2055.4

168/i/an1/35
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Sample identity: C-6026, S1983

Peak héights and peak areas from m/z 217 and 218 mass chromatograms.

_ m/z 217 m/z 218
Peak identities Peak heights Peak areas Peak heights Peak areas

a 29.8 129.4

b 16.9 _82.4

c 5.2 21.8 -

f 13.0 153.1

g 7.7 55.8

h 49.1 322.9 15.0 108.6
i ‘ 10.2 44.8
j 4.9 23.0

k 27.2 139.5 |

n 8.5 70.4 7.0 49.0
) 10.6 60.5 9.0 57.3
p 2.2 7.3

q 9.9 48.1

r 14.7 72.9 14.1 60.6
s 11.3 40.4 10.8 68.3
t 15.1 111.8

u 37.8 149.8

v 26.5 250.3

9

S

168/i/an1/36
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Sample identity: C-6026, $1983

Peak heights and peak areas from m/z 191.

_ m/z 191

Peak identities Peak heights Peak areas

A 53.0 198.5 -
B 402.5 2075.9
c 579.1 - 3346.1
X - 98.1 346.7
D 49.9 ) 156.8
E 861.3 4791.8
F 87.2 393.2
G 395.9 2212.6
H 258.7 1445.0
1 41.5 186.5
J1 160.8 1012.9
J2 107.9 , 627.3
K1 39.9 237.7
K2 23.8 122.4

P 67.3 314.3
Q 32.6 132.4
R 16.8 81.1
S 5

228.9 1072.

Foond

168/i/an1/37
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Sample identity: C-6027, S1984

Peak heights and peak areas from m/z 217 and 218 mass chromatograms.

Peak identities

S K ~-Hh O T o

el

< £ o »n S 0 T O I X

168/1/an1/38

m/z 217

Peak heights Peak areas

17.
12.
4.
5.
5.
23.

o
.

13.

43.
24.

0O ~N O N o1 N
N e 8 & & & o 0
O O W N O B O W W

9
1
6
9
5

3

93.8
62.7
29.4
83.9
45.6
163.4

30.3
90.7
47.4
30.0
17.7
37.9
54.3
64.3
57.5
207.0
144.7

m/z 218

Peak heights

10.5
8.6

6.5
5.9

8.5
7.6

Peak areas

62.1
56.4

28.1
31.7

45.3
39.9
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Sample identity: C-6027, S1984

Peak heights and peak areas from m/z 191.

m/z 191

Peak identities Peak heights : Peak areas
A 42.2 168.7
B 235.9 ) 1227.0
C 333.8 > 1881.2
X 35.6 123.5
D 27.3 95.3
E 506.9 2691.7
F 52.6 208.7
G 219.8 1134.1
H 129.9 699.5
1 9.4 79.1

J1 79.2 459.9
J2 44,1 241.9
K1 21.2 99.2
K2 8.2 28.0
P 110.6 467.6
Q 44.6 214.9
R 22.8 162.6
S 140.5 696.7
T 8.5 58.0

168/i/an1/39



Sample identity: C-6028, S1987

Peak heights and peak areas from m/z 217 and 218 mass chromatograms.

. m/z 217 m/z 218
Peak identities Peak heights Peak areas Peak heights Peak areas

a 31.4 153.1
b 17.9 92.8
c -10.6 33.9 B .
£ 15.4 169.0
g 12.8 81.4
h 62.2 440.9 122.0 136.5
i : 16.6 105.9
j 5.7 51.2
k 34.4 235.5
n 16.9 162.1 12.0 70.0
0 17.0  94.6 13.5 78.7
P 4.3 11.0
q 12.4 117.0
r 19.7 113.3 20.1 111.0
s 14.1 82.2 16.0 93.7
t 23.9 166.1
u 39.0 . 197.7
v 29.1 276.1

168/i/an1/40
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Sample identity: C-6028, $S1987

Peak hefghts and peak areas from m/z 191.

m/z 191
Peak identities ] Peak heights Peak areas
A 106.1 421.9
B 640.9 . 3824.6
c 976.3 6332.5
X 121.3 571.2
D 74.6 254.7
E 15448 8586.2
F 170.1 715.1
G 651.6 4032.9
H 453.6 2595.8
I 71.6 449.0
Jl 266.2 1665.8
Jz 154.9 907.8
K1 66.8 399.0
K2 36.0 185.8
P 104.8 459.2
Q 53.1 203.3
R 24.5 173.4
S 335.2 1711.3
T 17.4 - 94.8

168/1i/an1/41
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Sample identity: C-6029, S1989

Peak heights and peak areas from m/z 217 and 218 mass chromatograms.

m/z 217 , m/z 218
Peak identities Peak heights Peak areas Peak heights Peak areas

a 27.9 138.6
b 17.5 97.2 )
c 8.9 28.6
£ 17.1 171.0
g 6.8 50.4
h 63.3 438.1 17.2 132.7
j ‘ 12.5 67.1
j 7.1 41.5
k 32.0 218.2
n 15.4 102.0 7.6 41.7
0 10.2 58.7 7.1 39.8
q 14.8 82.6
r 15.8 105.8 17.5 90.5
s 15.5 79.3 16.2 61.9
t 21.7 158. 1
u 34.1 166.9
v 24.3 226.9

168/i/an1/42
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Sample identity: C-6029, S1989

Peak héights and peak areas from m/z 191.

m/z. 191

Peak identities Peak heights Peak areas
A 42.7 153.2
B 740.7 4078.8

c 1031.1 5982.3
X 137.9 610.4
D 60.3 195.5
E 1696.1 9019.4
F 182.8 808.1

G 772.8 4618.2
H 543.9 3060.8
I 101.9 628.6
3 301.9 1947.2
J5 173.4 1021.7
ko 77.C 471.5
K, 47.5 256.9
P 45.7 199.6
Q 22.8 111.1
R 11.2 79.0
S 386.7 1806.6

168/i/an1/43



Sample identity: C-6030, S1954B

Peak heights and peak areas from m/z 217 and 218 mass chromatograms.

m/z 217 m/z 218
Peak identities Peak heights Peak areas Peak heights Peak areas

a 272.8 1578.3
b 167.0 901.3
c 53.9 263.1
f 70.9 813.9
g 62.6 541,1
h 176.3 1342.3 127.9 779.1
i ' 126.0 816.5
j 55.1 266.4
k 114.5 1224.5
n 89.5 678.2 91.2 523.2
0 97.2 673.1 96.5 610.4
p 22.5 131.1
q 49.4 382.3
r 88.6 529.1 88.9 527.5
s 93.2 576.7 106.7 790.1
t 51.4 538.2
B u 331.1 1510.1
v 165.2 906.4

168/i[an1/44



LY. o

Sample identity: C-6030, S1954B

Peak héights and peak areas from m/z 191,

_ m/z 191
Peak identities Peak heights Peak areas
A 637.8 3356.5
B 260.1 1302.4
c 680.6 7114.8
X 108.1 388.7
E 2149.5 12918.1
G 803.2 4875.3
H 559.4 3206.1
Jl 489.1 3030.7
J2 313.7 1933.6
Kl 227.5 1657.3
K2 166.8 961.2
L1 106.9 , 845.0
L2 57.5 . 344.8
M1 76.8 617.8
T T M2 41.2 237.1
P 289.3 1527.9
Q 351.0 1778.0
R 148.0 1236.4
S 210.3 1151.6
T 58.0 443.0

168/i/an1/45



Sample identity: C-6031, S1961B

Peak Heights and peak areas from m/z

_ m/z 217
Peak identities Peak heights Peak

a 182.4 934.
b 108.3 551.
c 41.7 144.
f 39.7 432.
g 31.0 256.
h 102.5 740,
; .

J 11.2 53.
k 55.7 513.
n 31.5 254,
0 34.6 210.
p 6.3 28.
q 14.4 80.
r 34.2 216.
s 29.3 147.
t 19.1 158.
u 208.2 1064.
v 101.4 565.

168/i/anl/46

217 and 218 mass chromatograms.

m/z 218 _
areas Peak heights Peak areas

6

6

9

9

3

0 47.2 355.2
47.0 354.3

0

4

1 33.5 207.8

8 36.4 230.2

5

1 ,

8 28.2 169.3

8 27.1 210.9

9

0

1
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Sample identity: C-6031, S1961B

Peak heights and peak areas from m/z 191.

4 m/z 191
Peak identities Peak heights Peak areas
A 469.9 2454.6
B 147.0 695.4
c 346.4 3306.3
X 89.0 419.9
E 1121.4 5939.0
G 410.9 2058.6
H 251.4 1320.2
Jl 215.4 1360.2
J2 130.5 821.8
K1 78.2 513.1
K2 46,7 258.3
P 132.6 624.2
Q 149.6 734.7
R 57.0 420.4
S 163.5 787.9 .
T 25.7 187.3

168/i/anl/47



Liy....

- 107 -

Sample jdentity: C-6032, S1973B

Peak heights and peak areas from m/z 217 and 218 mass chromatograms.

m/z 217

Peak identities Peak heights Peak areas

TS G ~h O U o

wwde

< & o 0 3 0 T O I x G

168/1/an1/49

57.
33.
11.
15.
12.
39.

11.
22.
16.
16.

13.
12.
11.
55.
26.

L I
D PN O Ny OV OO W O

O ~N 00 0 O W

313.4
165.0

45.6
157.5
107.8
281.3

51.6
200.1
150.2
106.5

24.8

45.7

79.9

77.4
103.8
282.5
157.5

m/z 218

Peak heights

20.6
19.7

'16.9
13.4

13.9
1579

Peak

140.
117.

85.
80.

79.
111.

areas

~

- N

w O



QLY.

Sample identity: C-6032, S1973B

Peak héights and peak areas from m/z 191.

. . m/z 191
Peak identities Peak heights Peak areas

A 86.9 400.4

B 183.0 889.0

C 298.5 2058.6

X 20.3 53.9

D 35.2 134.1

E 444 .2 2480.6

F 56.5 219.5
G 188.7 982.9

H 112.2 588.8
Jq 82.7 432.2
J2 40.6 195.1
Ky 33.5 257.1
Ko 19.9 106.0

P 154.7 710.8

Q 105.5 473.0

R 40.2 358.1

S 101.4 419.8

T 18.6 140.9

R

168/1i/an1/50
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Sample identity: C-6033, S1977B

Peak Heights and peak areas from m/z 217 and 218 mass chromatograms.

. m/z 217 m/z 218
Peak identities Peak heights Peak areas Peak heights Peak areas

a 30.9 162.8
b 18.7 89.2

c 8.0 30.6

f 8.5 64.5

g 5.7 42.8 |

h 22.6 163.3 10.5 76.2
i ‘ 10.9 59.2
j 3.7 24.4

k 12.4 102.4

n 6.2 32.0 8.3 41.8
0 7.2 45.1 6.4 44.0
P 2.2 9.3 ‘

q 4.7 26.8

r 7.4 31.5 6.2 32.9
s 7.6 38.4 6.8 45.3
t 8.3 52.6

u 29.6 150.4

v 16.9 100.0

168/i/an1/51



Sample identity: C-6033, S1977B

Peak héights and peak areas from m/z 191.

' 4 m/z 191

Peak jdentities Peak heights Peak areas
A 50.9 187.8
B 64.7 267.4
c 129.0 773.6
X 14.1 31.3
D 11.1 33.7
E -188.6 954.7
F 16.9 56.4
G 76.8 370.9
H 50.2 256.0
Jq 40.9 218.4
J2 22.4 100.1
P 81.0 334.4
Q 51.1 243.9
R 21.0 171.8

S 39.0 176.1
T 10.0 : 73.7

168/i/an1/52
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c. Mass. fragmentograms of terpanes (m/z 163,

- LN DO YU X N 2 X C o

- 11 -

177, 191 and 205).

T M Mmoo o W >

Teo 18a(H)~-trisnorneohopane

T 17a(H)-trisnorhopane

17a(H) -norhopane

178(H)-normoretane

17a(H)-hopane

178(H)-moretane

17a(H)-homohopane (225)
17a(H)-homohopane (22R)

+ unknown triterpane (gammacerane?)
178(H)- homomoretane
17¢(H)-bishomohopane (225, 22R)
170(H) -trishomohopane (225,22R)
17a¢(H)-tetrakishomohopane (225,22R)
17a(H)-pentakishomohopane (225,22R)
bisnorhopane

unknown triterpane

tricyclic terpane

tricyclic terpane

tricyclic terpane (17R,17S)
tetracyclic terpane

tricyclic terpane (17R,17S)

Ca7Has

Ca7Mas
CagMlsg
Hsg
52

Cag
30
3052
31754
31754

OO OO
xr X T X

31
32
33
34
35
28
30
23
24
25
24
26

54
56
58
60
62
48
52
42
44
46
42

OO OO0 O OO OO OO
T D X X I I I I I T T I

48

(I11)
(I,R=H)
(I,R=C H )
(IT,R= CZHS)
(I,R= C H,
EII sR= C3H7)

I,R=C,Hg)
(I,R=C,H 9)

(II,R= C H )
(I,R=C Hll)

(I,R= C6 13)

(I,R= C7H15)

(I,R= C8H17)

EIV sR= C4H9)

IV,R= C5H11)

(IV,R=CgH;5)
(V)

(IV,R= C7H15)



IHUR. iz -

(6aes 24-FEB-87  Sir:Voltage 7878H  Ront:IKU Systea:TRIT
Sample 1 Injection !  OGroup ! Mass 131,1080@
Text: '
e, ; Nora: I,
A _ m/z 191
C - 6008
8a . 51908

2488 28.09 3200 360 40.08  44.88 4598 5208 5500
(6e88  24-FEB-87  Sir-Voltage 78780  Fent:IKU Systen:TRIT

Sample { Injection i  Group ! Mass 205.1808
- Text:

188, Nora: 336

m/z 205
g8 .

EB.?

48 |

28

24:88  28:68  32:88  35:08  49:88  44:88  48:88  52:08  56:08



L.

(6ae8 c4-FEB-87  Sir:Voltage 7878H  Aent:IKU Systea:TRIT
Sample 1 Injection |  Group I HMass 163.1688
Text:
188, Nora: 418
m/z 163
C - 6008
88 51908
b8
48 |
28 .
B . : . : : R :
c4:8  28:88  32:88  36:80  4B:88  44:88 40868  S5C:B8  56:@@
(6ae8 24-FEB-87  Sir:Voltage 7878H  fent:IKU System:TRIT
Sample | Injection 1  Group 1 Mass 177.1888
Text:
188, Nora: 198
m/z 177
88

68 .

48

28 .

=

“f fVJV?W

24:98  29:88  37:08  36:09  40:08  44:88  49:88  52:08  56:08



L
£ 2

D-[‘:gggnu»m : - 114 -

(6883 24-FEB-87  Sir:Voltage 7878H  fcnt:IKU Sgsteu=TRIT
Sample 1 Injection !  Group 1 Mass 191.1888
Text:
188, E Nora: 478
m/z 191
C - 6009
88 s1909
6
¢ H
68 | J
A X | p
r B
4. e
]
R
'
28 |
B . . . . .
cd4:88  ©8:88  32:88  36:@8  48:88  44:88  48:@@  52:08  56:88
(6883 24-FEB-87  Sir:Voltage 7878  Rent:IKU System: TRIT
Sample | Injection |  Group 1 Mass 285.1888 -
Text: ,
188, Hora: 436
~ m/z 205
88 .

6@ J

48

c8

8

Cann

24:99  28:09  32:88  36:00  40:80  44:88  49:B8  52:B9  56:00



i’

LA...

188_

88

(6083

Sample 1

Text:

24-FEB-87

- 115 -

Sir:Yoltage 7878H
Injection 1 Group 1

Acnt: IKU

Mass 163.1808

System:TRIT

Nora: 4

m/z 163
C - 6009
s1909

68
. i
28 |
Bl . — S : : .
04:08  20:88  32:88  36:@8  48:08  44:88  48:88  52:68  S6:0@
£6aa3 c4-FEB-87  Sir:Voltage 7878H  Acnt:IKU Systea:TRIT
Sample 1 Injection I  Group I Mass 177.1888
Text:
188 Nora: 225
m/z 177
88
‘ it
48 | |
28 |
Bl : e : , : : :
24:80 2868  32:88  36:88  48:08  44:88 4888  52:88  56:00



.. v

6818 24-FEB-87 Sir:Voltage 7878H Acnt: 1KY System:TRIT
Sample 1 Injection !  Group 1 Hass 191.1888
Text:
180 E Nora: 338
. mfz181
. G C-6010
68 . H 5 51910

2000 2300 3208 3608 4008 44.08  46.08 5200 S6.08
(6018 24-FEB-B7  Sir-Voltage 78784  Rent:IKU Systen: TRIT

Sample | Injection | OGroup | Hass 285.1808
Text: .

198. ' Nora: 262

m/z 205

88

6@ 4,

48

28 |

P4:88  29:08 37:08  36:08  48:09  44:88  49:08  52:08  56:08



- 117 -

0.

Cca18 c4-FEB-87  Sir:Yoltage 7878H  Acnt:IKU Systea: TRIT
@ Sample 1 Injection !  Group 1 Mass 163.1008
Text:
108, Nora: 283
m/z 163
88 C-6010
51910
68
48 |
28 |
24:08  26:88  32:88  36:08  48:0@  44:08  48:08  52:88 5608
Coa1a c4-FEB-87  Sir:Voltage 7878H  Acnt:IKU Systen: TRIT
Sample 1 Injection 1  Group 1 Mass 177.1068 :
Text: _
188 Nora: 131
m/z 177
L .

e8]

24:80  29:88  32:80  35:80  4B:08

44:80  48:08  52:89  56:08



KU

(5811 24-FEB-87  Sir:Voltage 76781  Rent:IKU Systew: TRIT
€ Sample I Injection 1  Group 1 Mass 131.1008
s Text:
180, | E Norn: B54
m/z 191
. C- 6011
68 s1911

68 | c

24:08  28:98  32:08  36:08  46:08  44:08  48:08  52:08  56:08
08811 P4-FEB-87  Sir:Voltage 7878  Rent:IKU Systen:TRIT

Sample { Injection !  Group | Mass 265.1088
Text: _

108, | Nora: 428
m/z 205

e 88 .

60-‘

48

28

¢ B

24:98  28:08 30:08  36:08  4B:08  44:98  48:08  52:88  56:08



U

£6811 24-FEB-87  Sir:Voltage 7878  Acnt:IKU Syste: TRIT
Sample 1 Injection!  Group 1 Hass 163,1088
Text:
1, Norw: Y
m/z 163
C- 6011
s1911

8.
8 . : : . , ——— " r
24:88  28:08  3°:@8  36:88  48:98  44:88  48:88  52:88  56:88

(6811 c4-FEB-87  Sir:Voltage 7878H  Aent:IKU Systen:TRIT
Sample I Injection1  Group 1 Mass 177.1888
Text: ,

188 Kora: 225

. m/z 177
C
WWWMW -
28 |

24:08  28:08 32:08  36:98  48:08  44:98  48:08  52:98  56:08



...

Co8ie 24-FEB-87  Sir:Voltage 7676H  Rent:1KU Systea:TRIT
Sample | Injection! Group 1 Hass 131.1088
Text:
e, E Nors: 595
m/z 191
. C-6012
88 s1912
G.
68 | H

48 .

28 |

24:08  29:88  32:98  36:88  48:08  44:08  48:00  52:80  56:80
C6a12  24-FEB-B7  Sir-Voltage 7878H  Rcnt:IKU Systen: TRIT

Sample | Injection i  Group 1 Mass 205.1088
Text:

198_ Nora: 358

m/z 205

68

48

ch

24:89  28:08  32:8  35:08  48:9  44:08  48:08  52:89  55:08



(U
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Cea12 24-FEB-87  Sir:Voltage 7878H  Rent:IKU Systes: TRIT
Sample 1 Injection 1  Group ! Mass 163.1080
Text:
188 Nora: 354
m/z 163
C-6012
0. 51912
68
48 |
28
24:88  28:88  32:08  36:08  48:88  44:88  48:88  52:88  S56:00
6812 c4-FEB-87  Sir:Voltage 7878H  fent:IKU Systea:TRIT
Sasple { Injection 1  Group ! Mass 177.1868
Text:
188, Nora: 283
m/z 177
88 |

28

24:90  28:80

32:00  35:88  46:08  44:00  48:89  52:88  56:08



D.&g.@mm, o122 -

£6813 24-FEB-87  Sir:Voltage 7878H  Acnt:IKU Systea:TRIT
Sample 1 Injection 1  Group ! HMass 191.1868
N Text: _
188, | E Nora: 728
m/z 191
: C- 6013
88 s1913

B T T ) 3 T T T " T 14 1
24:08  28:89  32:88  36:8@  48:88  44:88  46:08  52:88  56:40

C6813 24-fEB-87  Sir:Voltage 7878H  Acnt:IKU Systen: TRIT
Sample 1 Injection 1  Group ! Mass 285,1888 :
Text:

188, Nora: 385

m/z 205
: B ]

24:08  20:88  3°:08  36:80  49:8  44:08  48:88  52:08  56:09



Vi)

£eal3 E4-FEB;B7 Sir:Voltage 7878H  Acnt:IKU System: TRIT
Sample | Injection 1  Group | Hass 163.1808
Text:
188. Nora: 415
m/z 163
88 C- 6013
s1913
68
. V
28
8 , P U —— , :
24:00  28:88  32:88  36:08  49:88  44:88  4B:88  S52:88  56:@8
(6813 c4-FEB-87  Sir:VYoltage 7878  Rent:IKU System:TRIT
Sample { Injection 1  Group I Mass 177.1068
Text:
196, “ Nora: 2%
m/z 177
88 |
0]

c8 |

‘."u' ,.

24:99  28:88  32:88  35:06  48:08  44:89  48:8  52:89  56:88



D'K'@“”m. _ - 124 -

6014 £5-FEB-87 Sir:Voltage 7878H fcnt - IKU System:TRIT
Sample 1 Injection! Group 1 HMass 191.1008
Text:
190, | E Hora: 565
m/z 191
: C-6014
88 . , . s1914

24:09  29:89 32:08  35:88  40:08  44:80  48:88  52:98  56:09
06014  25-fEB-87  Sir:Voltage 7878H  fcnt:IKU Systen: TRIT

Sample | Injection 1  -Group +—Tass205,1808
Text:

190, | Nors: 285

m/z 205
88 |

68 | g — .

e —
SRS MNERNC).
e oA

48

cd.

24:08  26:00  32:08  36:88  4B:88 4489  48:90  5P:88  56:08



(6814 25-FEB-87  Sir:Voltage 7878H  Rent:IKU Systea:TRIT
Sample 1 Injection !  froup 1 -Mass 163.1808
Text: -
e, |, Nora: 35
m/z 163
' C- 6014
B, s1914

68
48
28
c4:9@  28:08  32:80  36:@@  49:88  44:88  4B:B@  52:88  35:0@
6814  25-FEB-B7  Sir:Voltage 7878H  fcnt:IKU Systen:TRIT
Sample 1 Injection !  Group 1 Mass 177.1888
Text:
188. Nora: 182
- m/z 177
“ 88
68 | b] “
| e
48
28 |
w B

24:09  20:88 32:88  36:08  48:08  44:88  48:88 5260  56:08



KU

(6015 25-FEB-87
Sample 1 Injection |
Text:

W, E

- 126 -

Sir-Voltage 7878H  Acnt:IKU
Group 1 Mass 131.1808

88 |

System:TRIT

Nora: 497

m/z 181
C-6015
s1915

24:08  20:88  32:08 3600
06815  25-FEB-87

Sample 1 Injection |
Text:

48:08  44:60
Sir:VYoltage 78781  Rcnt:IKU
Group |  Mass 285.1088

188.

68

|

el

48:88  52:00  56:00

Systea: TRIT

Nors: 467

m/z 205

24:00 2809  32:08  36:08  43:88  44:0

48:68  52:88  56:08



£ea15 29-FEB-87  Sir:Voltage 7878H  Aent:IKU Systea:TRIT
Sample | Injection!  Group I Mass 163.1088
Text:
o, Nora: 416
m/z 163
88 | C- 6015
' s1915

6 §
48 l
28 |
3 — . , . S ——— . r
24:00  28:98  32:88 3600  4@:@@  44:80  48:88  S52:88  56:08
Cea1s ¢5-FEB-87  Sir:Voltage 7878H  Aent:IKU System: TRIT
Sample 1 Injection! Group 1 Mass 177,1888 it
Text: . '
168, | Nor: 191
- m/z 177
i“m 88 |
| %
c8 |
L B’

24:09  28:08  32:00  36:88  48:98  44:89  49:88  52:98  55:80



UM

(6816 ¢3-fEB-87  Sir:Voltage 7878H  fcnt:IKU Systea:TRIT
Sample 1 Injection 1 Group 1 Hass 191.1988
Text:
168 | E Nora: 487
A m/z 191
% C-6016

s1916

68 J

48 |

28

8 T » L 2 T r = v T T v ¥ L] 14
24:08  20:88  32:88  36:88  4B:8@  44:00  48:08  52:88  56:08
(eal6 23-FEB-87  Sir:Voltage 78781  Acnt:IKU Systea: TRIT
Sample | Injection !  Group 1 Mass 285.1868 '
Text:
180, Nora: 145
o m/z 205
- 8a
68 .
{
48
28 |
i B

24:08  28:08  32:88  36:88  48:08  44:08  48:08  52:88  56:00



LY..... e

(6816 25-FEB-87  Sir:Voltage 7878  Aent:IKU Systea:TRIT
Sample 1 Injection 1  Group !  Mass 163.1888
Text:

188, | Nora: 229

m/z 163
C- 6016

68 $1916

Ea.“fy\¢

48.

28 |

8 —eee : iy . —- -

24:98  28:88  32:88  36:@8  49:88  44:0@  48:88  52:88  56:08

(6816 25-FEB-87  Sir:Voltage 7878H  Acnt:IKU Systea:TRIT
Sample 1 Injection !  Group I Mass 177.1088
Text:

188,

C 88 .

6@ .

48_¥Mhd

28

24:98  20:00 32:09 36:08  40:80 4409  46:80  52:00  55:00



Ly..... -

Ceat? 9-fEB-87  Sir:Voltage 78784  Rent:IKU System: TRIT
Sample 1 Injection 1  Group ! HMass 191.1888
Text:
g, , E Nora: 538
m/z 191
C-6017
88 . s1817

68 J ¢

2400 2088 32.00 3600 40°00 4498 48.08 5208 5500
(6817 23-FEB-87  Sir:Voltage 7878H  Aent:IKU System:TRIT

Sample 1 Injection 1  Group I Mass 285.1888
Text:

168 Nora: 3l

- | _ m/z 205
88 .

68

48

28

24:08 2008  32:00  36:08 4008  44:60  48:08  52:00  56:08



D'&l@nuppsn - 13’1 -

(6817 25-fEB-87  Sir:Voltage 7878H  Acnt:IKU Sgsten=TRIT
Sample I Injection 1  Group ! Mass 163.1008
Text:
e, | Nora: 421
m/z 163
C-6017
88 . s1917
68 .
48
28
8 . . — S — ;
24:88  28:88  32:00  36:8@  48:8@  44:0@  48:80  52:@@  56:90
Ce817 29-FEB-87  Sir:Voltage 7878H  Rent:IKU -~ System:TRIT
Sample 1 Injection ! Group ! Mass 177.1868 '
Text:
108. Nora: 132
m/z 177
Y 3 na ﬁ¥%W$%h
48 .
28
¢ )

24:08 20:98  32:88  36:00  40:00  44:00  48:00  52:00  55:00



a
%éi;'\,‘,‘ .

| g.%,@wm,; - 132 - |

(6818 23-FEB-87  Sir:Voltage 7878H  Acnt:IKU System:TRIT
Sample | Injection !  Group ! Mass 181.1088
Text:

188,

88
68

48 .

c8

188,

88

24:08  28:98 32:88 365:80  49:88  44:88  49:89 5288  55:00
(6818  25-FEB-B7  Sir-Voltage 7878H  fcnt:IKU Systen: TRIT

Sample { Injection !  Group 1 Mass 285.1888
Text:

Nora: 84
m/z 205

s )| |

48 4 B 3 i

28 .

24:08  28:08  32:08  36:88  48:08  44:08  48:08  5°:08  55:08



(6818 ¢3-feB-87  Sir:Voltage 7878H  fcnt:IKU Systen:TRIT
€ Sample 1 Injection I  Group ! Mass 163.1008 |
Text:
188 Norm: 73
: \ﬁ al "'157 i f " &” iEll
88 . ,
m/z 163
C-6018
8y | | 51920
48 |
8-
L T T T - T : . :
c4:80  28:88  32:88  36:88  4B:68  44:8@8  48:08  52:B8  56:09
Cba18 ¢5-fEB-87  Sir:Voltage /878  Acnt:IKU System:TRIT
Sample { Injection !  Group 1 Mass 177.1688
Text:
188. Norn: 1&%
C | e ,H N
| 88 ’ m/z 177

6@ |

48

28 ¥

24:30  20:88  32:08  36:08  49:88  44:08  48:88  52:08  56:08



LY, ..

C6813 25-FEB-87  Sir:Voltage 7878H  Acnt:IKU System:TRIT
Sample | Injection 1  Group | HMass 191.1668
Text:

e, Norp: 193

m/z 191
88 | C-6019
s1921

68

48

28 .

B L A € T LI Ll k1 M T 1 ¥

24:88  28:68  32:88  36:8@  4B:00  44:88  48:08  52:88  56:08

(6819 25-ftB-87  Sir:Voltage 78780  Rent:IKU Systea:TRIT
Sample 1 Injection {  Group I Mass 285.1088
Text:

188, Nora: B4

‘ m/z 205

« 88 J

881}

48 | ’; ‘1 " Fﬁ ‘& |

c8 |

O )

24:00  28:00  32:99  36:08  48:08  44:80  48:09  52:88  56:00



...

C6813 3-FEB-87  Sir:Voltage 7878H  flent:IKU System: TRIT
€ Sample | Injection! Group ! Mass 163.1269
s Text:
108 | : ora:
)
:; .1’ i WA
88 \
‘ m/z 163

3 a4k C-6019
ol ¥ g, 51821
48 |
28 J

24:98  28:88  32:88  36:88  4B:08  44:080  49:88  52:68  56:98

(6813 25-FEB-87  Sir:Voltage 7878H  Rent:IKU Systea:TRIT

Sample 1 Injection I  Group I Mass 177.1088

Text:
108, o Norm: 182

sy

88 . . o mizIm?
68 |
48
28 |

2408 20.00 3208 3500 40.00 4408 4000 5208 56.00



P

LY.....

Ceaze 26-FEB-87  Sir:Voltage 7878H  Acnt:IKU Systea:TRIT
Sample 1 Injection 1 Group 1 Mass 191.1868 ‘
Text:

188.

8g.

68 |

48 .

eh.

24:98 28:08 32:08  35:88  48:88  44:08  49:88  52:88  56:08
(6828  26-FEB-87  Sir:Voltage 7878H  Acnt:IKU Systen: TRIT

Sample 1 Injection!  OGroup ! Mass 285.1608
Text:

188.

88 |

o ?

48

cé |

24:8  20:89  32:08  35:69  49:88  44:08  48:B8  5P:8B  56:89



LiY.....

(6828 26-FEB-87  Sir:Voltage 7878H  Rent:IKU System:TRIT
Sample I Injection 1  Group ! Mass 163.1888
Text:
188, | 4 Nora: 68
il ‘;;flg!t L ¥ 1“ ( , ‘
I M l‘;d‘:
, l
88 .
m/z 163
C- 6020
$1922
68
28 |
8 : , , : , - _
c4:88  26:68  32:88  36:68  48:8@  44:88  43:88  S2:00 5600
(cace 6-FEB-87  Sir:Voltage /7878H  Acnt:IKU System:TRIT
Sample I Injection 1  Group | Nass 177.1668
Text:
188. Hora: 83
| Py AT Y Sl
88 mfz 177
68 -
48 |
28 |

2400 2898 200 J08 4008 4460 408 S 00



iU -

Co8et c6-FEB-87  Sir:Voltage 7878H  Acnt:IKU System:TRIT
. Sample | Injection ! Group ! Mass 131.188@
. Text:
188, B Nora: 5383
. c
m/z 181
C- 6021
88. _ E s1855
68 .
D

24:08  28:98  3:08  36:08  48:08  44:08  48:88  52:08  56:08

(o821 b-fEB-87  Sir:Voltage 7878H  Rent:IKU Systea:TRIT
Sample | Injectioni1  Group I Mass 285.1888
Text:

188, Nora: 61t

m/z 205

88 .

68 |

48 |

e it ok "

24:08  20:00 3288  36:88  48:88  44:88  43:88  52:88  56:60



‘ D.&i.@mm, - 139 -

ce8ct 6-FEB-87  Sir:Voltage 7878H  Fcnt:IKU Systea:TRIT
Sample 1 Injection I  OGroup I Mass 163.1088
Text:
e, Nor: 1668
m/z 163
~ C- 6021
- 88 s1955
68 |
il
c8
\
8 ¥ . ¥ v ¥ v T 1 RS v ¥ 13 1]
24:80  20:88  32:88  36:88  4B:0@  44:88  48:88  52:68  S6:0@
geaz! c6-FEB-87  Sir:Voltage 7878  Acnt:IKU Systen:TRIT
Sample 1 Injection1  Group ! HMass 177.1808
Text:
100, i Nora: 3059
' m/z177
o 88 .
68 |
48 |
28 |
e g it

24:98  28:09  32:08  35:88  40:80  44:68  48:08  52:08  56:88



KU

Ccaz2 ¢6-FEB-87  Sir:Voltage 7878H  Acnt: IKU System:TRIT
Sample 1 Injection 1  Group 1 Mass 191.1088
Text:
g, . Norn: 313
E
m/z 191
C - 6022
B | : s1960
68 |

24:88  28:08  32:89  36:08  48:08  44:88  48:88  52:68  56:80
(6822  26-FEB-B7  Sir-Voltage 7878H  Rcnt:IKU Systew: TRIT
Sample | Injection 1 - Groupt— Mass 285.1008

Text:

188, - Nora: 437

m/z 205
88

48 |

28

b ot

24:89  26:88  3°:88  36:08  46:09  44:89  48:88  52:88  56:08



Q-Egggmmg | - 141 -

ceee2 26-FEB-87  Sir:Voltage 7078H  Aent:IKU Systea: TRIT
Sample 1 Injection:!  Group 1 Mass 163.1088
Text: o
9, Nora: 1298
m/z 163
C - 6022
89 $1960
68

48

c8

24:08  28:08  32:08  35:08  48:08  44:08  49:88  52:08  56:00
(6822  26-FEB-B7  Sir-Voltage 7878H  Rcnt:IKU Systen:TRIT

Sample I Injection 1  Group | Mass 177.1088
Text:

188, Nora: 2178
m/z 171

8a.

68

48

2f

8

24:08 28:08 32:88  36:80  49:B8  44:88  49:08 5288 5600



Q.Ku.@.um,. B | - 142 -

(6623 26-FEB-87  Sir:Voltage 7878H  Acnt:IKU Systen:TRIT
& Sample I Injection 1  OGroup 1 HMass 191,18088
e " Text:
188, | g © Nor: 2439
E
m/z 181
C- 6023
88 | , s1967
6B |

24:00  28:08  32:00  35:08  48:08  44:08  48:08  52:08  56:68

(6823 c6-FEB-87  Sir:Voltage 76781  fent:IKU Systen:TRIT
Sample 1 Injection 1  Group 1 Mass 285.1886
Text:
180, Nors: 65
m/z 205
e 88 |
60 I
| |
48 M f

24:80  20:88  32:08  36:08  48:09 4488  48:88  52:98  56:00



(6823 26-FEB-87  Sir:Voltage 76878H  Acnt:IKU Systea:TRIT
Sample | Injection !  Group 1 Hass 163.1808
Text:
e, , Nora: 835
m/z 163
C- 6023
s1967

2408 20.68  32.089 35.08 4008 4408 4808 5200 5600
(6823 26-FEB-B7  Sir:Voltage 7878H  Acnt:IKU Systea:TRIT

Sample 1 Injection I  Group ! HMass 177.1668
Text: .

188 Nora: 1372
= . - m/z 177

88 |

b8 |

48 .

28
y Mu__f

400 2008 3208 308 4008 4ee8 4508 5068 5600




IHUW-. -

(8824 26-FEB-87  Sir:Voltage 7878H  Acnt:IKU Systes:TRIT
Sample | Injection |  Group ! HMass 191.1808 ;
Text: '
188, E Nora: 2893
m/z 191
C- 6024
8. 51981
c
68

24:00  20:88 32:08 3689  49:08  44:0  48:08  52:88  56:08

£on4 26-FEB-87  Sir:Voltage 7878  Acnt:IKU System:TRIT
Sample | Injection |  Group I Mass 285.1888 '
Text:
188, Nora: 363
o m/z 205
{
88 .
68 .
48 |
28
C .

2400 380 3099 3598 4998 4498 48 2 5.0



I e

SINTEF-GRUPPEN

Coazd 6-FEB-87  Sir:Voltage 7878H  fcnt:IKU Systea:TRIT
Sample 1 Injection 1  Group 1 Mass 163.1008
Text: '
o, Nora: 933
m/z 163
C-6024
88 s1981
68 |
48 |
7 ﬁ’W
il N : S ——— : -
24:99  28:88  32:88  36:@8  4B:08  44:88  48:9@  S52:@8  56:08
(6824 26-FEB-87  Sir:Voltage 7878H  Aent:IKU Systes:TRIT
Sample 1 Injection 1  Group ! HMass 177.1008
Text:
1880, Nora: 1882
' m/z 177
8. o
B8 .
48 |
ch
8

24:08  28:88  32:08  36:08  48:68  44:08  40:68  52:88  56:88



Q.Dg.@.um.. | - 146 -

6825 26-FEB-87 Sir:Voltage 7878H Acnt: 1KY Systea:TRIT
Sample 1 Injection 1  Group ! Mass 191,108
Text: '
160 E Nora: 2868
m/z 191
C - 6025
88 . 51982
c
68 .

24:08  28:08  32:08  35:08  4B:48  44:08  48:08  52:88  56:08

£6825 26-fEB-87  Sir:Voltage /7878H  Acnt:IKU Systen-TRIT
Sample | Injection I  Group I Mass 285.1068
Text:
188, Nora: 325
. - m/z 205
8a .
68
48 .
" Mm
8

24:08  20:88  3P:08 3508  49:B8  44:80  49:88  52:88  56:09



Ok
06825 cb-FEB-87  Sir:Voltage 7878H  Rent:IKU System: TRIT
Sample I Injection !  Group ! Mass 163.1888 ‘
Text:
188, Hora: 316
m/z 163
C - 6025
88 51882
68 .
48
.
28 |
@ Y v T r T Y - y r '
c4:98  28:88  32:B8  36:88  4B:-08  44:08  46:88  52:@@  56:09
(6825 c6-FEB-87  Sir:Voltage 76878H  Acnt:IKU Systea:TRIT
Sample 1 Injection 1  Group 1 Mass 177.1888
Text:
188 Nors: 845
m/z 177
88 .
68 |
48
28 |
cd4:98  20:88  32-88  36:-88  49:88  44:89  4B-88  S52:08  56:08



T

LdY.....

(6826 26-FEB-87
Sample 1 Injection 1
Text:

188,

88

- 148 -

Sir:-Voltage 76784  Aent:IKU

Systes: TRIT
Group I Mass 131.166@

Nora: 1348

m/z 191
C-6026
51983

24:99  20:88  32:00  36:89  49:00  44:89  48:09  5:08  56:08
6826 ¢6-FEB-87 Sir:Voltage 7878H fAent - IKU System:TRIT
Sample | Injection 1  Group i Mass 285.1699
Text:

188. Nora: 168
m/z 205
88 |
68 |
48 |
28
8 : E— . ’ N — -
o4:88 28:68 32:88  36:88  48:88  d44:88  4B:88  52:88  56:88



Liy.....

(6826 26-FEB-B7

- 149 -

Str:Voltage 7878H  Rent:IKU Systea:TRIT

Sample 1 Injection !  Group I Mass 163.1880
Text: ' '
g, Nara: 49
m/z 163
C- 6026
a8 . s1983
68
l
4811«A4
28
B

24:08  20:88  32:08  36:69

(6826 cb-FEB-87
Sample {  Injection |
Text:

188,

88 .

68 |

48

28

Str:Voltage 7878H

40:89  44:80  48:89 5280 56:00
Rent: IKU System:TRIT

Group 1 HMass 177.1880

Nora: | 469

m/z 177

MM»W

24:00  28:09 32:08  36:88  40:88  44:88  43:09  52:88  56:00



. e

C6ee? ¢7-FEB-87  Sir:Voltage 7878H  Acnt:IKU System:TRIT
Sample | Injection !  Group 1 Mass 191.1088
Text: :
198 E Nora: 885
m/z 191
C- 6027
68 $1984
C
68 .
B
48

A N
W ' o

24:98  20:89  32:08  36:08  40:09  44:08  48:88  52:08  S6:49

C6ae7 ¢7-FEB-87  Sir:Voltage 7878H  Acnt:IKU Systen:TRIT
Sample | Injection1 Group 1 Mass 285,1808
Text:
160 ‘ Nora: 82
) ' m/z 205
C
| 88 |
68 |
! |
48 |
28 |

24:00  28:00  32:88  36:08  4B:88  44:88  48:88 5288  56:68



i][KZ(U] . - 151 -

BINTEF-GRUPPEN

ceaz? 27-FEB-87  Sir:Voltage 78784  Aent:IKU Systea:TRIT
Sample ! Injection !  OGroup 1 Hass 163.10068
Text: '
188. Nora: 308
m/z 163
C--6027
88 s1984
68
48 |
28
8 SPUR . , . P — '
24:89  28:80  32:80  3B:-@8  49:88  44:88  48:88  52:@8  56:88
ceaz? ¢7-FEB-87  Sir:Voltage 7878H  fent:IKU Systen:TRIT
Sample 1 Injection ! Group 1 Mass 177.1608
Text:
180 ~ Nors: 238
' m/z 177
88 |
68

24:88 20:98 32:08  36:00  48:69  44:88  49:89  52:88  56:00



£6828 27-FEB-87 Sir:Voltage 7878H Rent: IKU System: TRIT
Sample 1 Injection I  Group 1 Mass 191.1888
Text: '
g, ; Nor: 2218
m/z 191
C - 6028
88 s1987
c
68

24:08  20:08 32:88  36:80  49:89  44:08  48:88  S2:08  56:60

(6828 27-FEB-87 Sir:Voltage 7878H Acnt - IKU System: TRIT
Sample | Injection i  Group ! Mass 285.10888
Text:

108 Nora: c2d

. m/z 205

88 .

68 .

4 |

" MMM"

24:08  20:88 3:8  36:88  49:@9  44:08  48:88  52:88  55:08



(5628 27-FEB-97  Sir:Voltage 7678H  fent:IKU Systen:TRIT
Sample 1 Injection 1  Group I HMass 163.1808
= Text: '
188, | Norn: 758
m/z 163
C- 6028
88 | s1987
68 |
1. | l
2. T
3 — . ; : . : , , :
24:88  28:98 3280  36:88  4B:88  44:08  48:0@  52:88  S6:88
(68c8 ¢/-FEB-87  Sir:Voltage 78781  Acnt:IKU System:TRIT
Sample 1 Injection 1  Group 1 Mass 177.1888
Text:
188. Nora: 788
m/z2 171
ey — -
48
28 |

24:08  28:00  37:08  35:86  40:88  44:88  48:88  52:08  55:08



(6829 ¢7-fEB-87  Sir:Voltage 7@78H fient: IKU Systen:TRIT
Sample | Injection I  Group I Mass 131.1888
Text:
188. E Nora: 2398
m/z 191
C- 6029
88 $1989
C

68

24:90  28:08  32:80  36:08  40:09  44:00  48:89 5289  56:08 °

(6823  27-FEB-87  Sir:Voltage 7878H  Rent:IKU System: TRIT
Sample 1 Injection 1  OGroup 1 Mass 285,1889
Text:
18, Nora: 265
l.n/z 205
o 88 |
68 |
48
) M

24:90  20:88  37:08 3689  48:88  44:6  48:88  52:08  56:00



C6e23 ¢7-FtB-87  Sir:VYoltage 7678H  flent:IKU Systea:TRIT
Sample | Injection I  OGroup ! Mass 163.1808
Text: _
188, | Nora: 768
m/z 163
C- 6029
88 51989
68
48 |
28
8 ey : : e : :
c4:88  20:88  32:88  36:08  48:88  44:88  48:88  52:@8  56:88
(6829 ¢7-FtB-87  Sir:Voltage 7878H  fent:IKU Systea:TRIT
Sample | Injection {  Group | HMass 177.1888
Text: '
198, ) Norn: %5
m/z 177
88 |
68 |
48 |
28 |
8

24:90  28:09 32:08  35:08  40:88  44:89  48:09  52:80  55:00



. (6838 26-FEB-87  Sir:Voltage 7878H  Acnt:IKU Systea:TRIT
¢ Sample I Injection !  Group ! Hass 131,1600
o Text:
188, E Nora: 3873
m/z 191
C- 6030
88, 51954 B
68 4

48

c8

24:98  28:08 32:08  35:88  49:98  44:88  48:98  52:8R  55:68
(6838 26-FEB-B7  Sir:Voltage 7878H  Rcnt:IKU Systen: TRIT

Sample 1 Injectiomt—Group 1 Mass 285.1068
Text:

198_ , Nora: 324

. o : m/z 205
88 .

68

48

c8

24:08  28:08  32:08  35:08  4B:08  44:98  48:08  52:08  56:08



LAY...

- 157 -

(6838 6-FEB-87  Sir:Voltage 7878  Acnt:IKU Sgsten=TRIT
Sample 1 Injection 1  Group 1 Hass 163.1888
Text: _
188, Nora: 1138
m/z 163
C- 6030
88 51954 B
68 |
48 Jj
28 |
~ 24:88 28:@@  32:88  36:0@  48:08  44:68  48:88  52:08  56:88
(ea3n 6-FEB-87  Sir:Voltage 7878H  Acnt:IKU System:TRIT
Sample I Injection I  Group ! Mass 177.1808
Text:
188, Nora: 1811
m/z 177
88 .
l
58 |
48
28 |
B S . . — : . .
04:88  28:88  32:@8 3668  49:88  d44:88  48:88  52:@@  56:6@



£6e31 .  27-FEB-87  Sir:Voltage 7878H  fcnt:IKY Systea:TRIT
Sample I Injection !  Group ! Hass 131.1068
Text:
180 - E Nora: 1586
m/z 191
C- 6031
8] : 51961 B

6a .

P , S - . :
cd:8@  28:88  32:88  36:68  48:88  44:68  48:08 - 5C2:@8  56:88
(@31 27-FtB-87  Sir:Voltage 7878H  Aent:IKU Systea:TRIT
Sample ! Injection !  Group 1 Mass 285,1888
Text:
188, Norm: 157

m/z 205

gum
W

24:08  20:88 32:08  36:88  46:08  44:89  48:08  52:08  56:68



C6e31 27-FtB-87  Sir:Voltage 7878H  fent:IKU System:TRIT
gﬁ”” Sample ! Injection 1 Group 1 Hass 163.1808
e Text: -
188, ' Nora: 383
m/z 163
C- 6031
88 J 51961 B

6g

48

28

24:98  28:08  32:08  36:08  49:88  44:08  45:89  52:6  56:99
C683l  27-FEB-B7  Sir:Voltage 7878H  Acnt:IKV Systea: TRIT

Sample 1 Injection 1  Group I Mass 177.1089 T
Text: -

188, | Nora: 552

m/z 177

88 |

6@ .

W I

28 |

P00 2090 300 308 4000 4408 4900 5208 S0

®



D-KQQ.W... - 160 -

(6e32 ¢/-FEB-87  Sir:Voltage 7878H  Aent:IKU - Systew:TRIT
€ Sample | Injection !  Group 1 Hass 131.1888 :
. Text: -~ ‘ :
o, ~ : Nora: 7%
m/z 191
C- 6032
88 s1973 B
c

24:08  28:98  32:88  36:08  49:08  44:98  48:88  52:89  56:00
£6832 ¢7-FEB-87  Sir:Voltage 7878H  Acnt:IKU System: TRIT
Sample { Injection i  Group 1| Mass 285.1888
Text:

188. Nors: 3¢
m/z 205
68 | ;
: g:
28 |
a.

24:09  20:08  32:88  35:08  48:09  44:88  48:88  52:08  56:08



L., R

(o832 ¢7-FtB-87  Sir:Voltage 7678H  Rent:IKU : System:TRIT

Sample 1 Injection 1 Group ! Hass 163.1808
Text: -
188. ' Nora: 358
m/z 163
C - 6032
88 s1973 8
68
48
¢8|
B —_— . : e e , .
c4:08 20:88  32:68  6:@8  48:B8  44:88  48:8@  52:68  56:9@
(6032 ¢/-fEB-87  Sir:Voltage 7878H  Acnt:IKU Systen:TRIT
Sample | Injection {  OGroup I Mass 177.10@8
Text:
180 Nora: 380
m/z 177
" -
68 |
" Il
28

24:98  20:88  32:08  36:89  49:88  44:00  49:88  52:80  56:08



IO

-~ 162 -

fent: [KU Sustea:TRIT

E

(6833 27-FEB-87  Sir:Voltage 7878H
Sample I Injection |  Group 1 Mass 191.1008
Text: -

188;

88 |

Nora: 434

m/z 191
C-6033
s1977 B

24:00  28:08 3288  36:08  48:00  44:68  48:08  52:08  56:08
(6833  27-FEB-87  Sir:Voltage 78784  Aent:IKU Systen:TRIT
Sample { Injection {  Group I Mass 285.100@
Text:
188, Nora: 51
- m/z 205
Wi 88

19

2l

i

b W’W@‘WM

24:00 20:00  3:00 3500 4909 4408 4800 5200 5GBd



QL.

£6833 27-FEB-87  Sir:Voltage 7878H  Acnt:IKU Systen:TRIT
Sample 1 Injection 1 Group 1 HMass 163.1008
Text: -
1w, ~ Nara: 220
m/z 163
C- 6033
8a | s1977 B
68 |
48
28 |
. S — : o —
4:38  28:89  32:08  36:88  4:80 440  46:80 S0 56:80
(6e33 ¢/-FEB-87  Sir:Voltage 7878H  Aent:IKU Systea:TRIT
Sample 1 Injection !  Group I Mass 177.1808
Text:
108, Nora: 163
m/z 177

£

. | |
6. | JMMU WWWM%WWW%WM
"

28 |

24:88  20:88  32:08  35:08  48:08  44:00  43:89  52:68  56:08



d. Mass fragmentograms of steranes (m/z 217, 218, 231 and 259).

—

"a  13g(H),17a(H)-diasterane (20S) Co7Hag (111,R=H)

b-  13g(H),17a(H)-diasterane (20R) Coqtag (II1,R=H)

c 13a(H),178(H)-diasterane (20S) CosHag {I1V,R=H)

d 13a(H),178(H)~diasterane (20R) C27H48 (1V,R=H)

e 138(H),17«(H)-diasterane (20S) Coghsg (III,R=CH3)

f 138(H),17a(H)-diasterane (20R) C28H50 (III,R=CH3)

g 13a(H),178(H)-diasterane (20S) CZBHSO (IV,R=CH3)
+ 140(H),17«(H) -sterane (20S) C27H48 (1,R=H)

h 138(H),17a(H)~diasterane (20S) C29H52 (III,R=C2H5)
+ 14g(H),178(H) -sterane (20R) C27H48 (11,R=H)

i 14B(H),17B(H)-s§erane (20s) CorHag (I1I,R=H)
+ 13a(H),178(H)-diasterane (20R) C28H50 (IV,R=CH3)

J 14a(H),17a(H)§sterane {20R) CoqHag {1,R=H)

k 138(H),17a(H)-diasterane (20R) CogHsy (III,R=CZH5)

1 13a(H),178(H)-diasterane (20S) (.'.29H52 (III,R=CZH5)

m 14a(H),17a(H)-sterang (208) C28H50 (I,R=CH3)

n  13«(H),178(H)-diasterane (20R) ngﬁsz (111,R=C,Hg)
+ 14g{(H),178{H)-sterane (20R) C28H50 (II,R=CH3)

0 148(H),178(H}~sterane (20S) C28H50 (II,R=CH3)

p 14a(H),17a(H)-sterane (20R) C28H50 (I,R=CH3)

q 14a{H),17a(H)-sterane (20S) Coghs (I,R=C2H5)

r 14g8(H),178(H)-sterane (20R) CogHsp (II,R=C2H5)
+ unknown sterane

s 14g(H),178(H)~sterane (205) CZQHSZ (II,R=C2H5)

t 14a(H),17a{H)~sterane (20R) Coghso (I,R=C2H5)

u Sa(H)-sterane - G (V,R=C2H5)

v Ba(H)-sterane Cootag (IV,R=C3H7)




QND@.,@U.. - - 165 -

Ccass 24-FEB-87  Sir:Voltage 7878  Rent:IKU System:TRIT
gf“f Sample 1 Injection i  Group ! Mass 217.1008
Text:
h Nora: 148
1 m/z217
C - 6008
$1908
k
e
o ] |
f

O — N—— : E— -
24:88  20:88 32:98  36:86  48:88  44:88  48:88 5268  56:08
(6888 24-fEB-87  Sir:Voltage 7678H  Rent:IKU System:TRIT
Sample 1 Injection !  Group 1 Mass 218,1608
Text:
1pg, v o Nora: 82
m/z 218

24:08  20:00  3P:08  36:8  48:88  44:88  48:08  52:08  56:88



Q.%,@,umn ' ' - 166 -

(5888 24-FEB-87  Sir:Voltage 7878H  Rent:IKU System:TRIT
& Sample 1 Injection 1  Group | Hass 231.1868
Text:
188, | Nora: 181
m/z 231
: C-6008
88 . & s1908
68
48 .
28
5 E— : - E— ‘ .
24:80  20:88  32:88  36:88  40:08  44:08  48:98  52:08  56:08
C6aas c4-FEB-87  Sir:Voltage 7878  Rent:IKU Systea=IRIT
Sample | Injection 1  Group I HMass—253:1668
Text:
108, . Nora: 38
m/z 259
68
48 |
a
8

24:09 2308  32:60  36:00  40:08  44:08 4808 52:00 5660



(Ou.

£6889 c4-FEB-87  Sir:Voltage 7878H  Aent:IKU Systea:TRIT
Sample 1 Injection !  Greup 1 Hass 217,1808
Text: :
0, | Nora: 194
m/z.217
a : : ~ C-6009
88 51909
u
h
68 b
v
48
28
| , —r , . . -
24:89  26:88  32:80  36:@8  49:88  44:08  48:8@  S2:@8  56:08
(6889 24-FEB-87  Sir:Voltage 7878H  Aent:IKU System:TRIT
Sample 1 " Injection1  Group 1 Mass 218.1868
Text:
18, v Nora: 83
m/z 218
88 .
hi
68
48
28 |
C ]

24:08  20:88  32:88  36:08  48:08  44:89 4889  52:88  55:08



£6883 c4-FEB-87  Sir:Voltage 7878H  Rent:IKU System:TRIT
Sample | Injection ! Group 1 HMass 231.1860
Text:
188. Nora: 116
m/z 231
: C - 6009
88 J ‘ s1909

68 .

48

c8.

24:98  28:08  32:08  35:08  48:08  44:08  49:08  52:08  56:08
06883  24-FEB-87  Sir:Voltage 7678H  fcnt:IKU Systen:TRIT

Sample { Injection 1 Group 1 Mass 259.1808
Text: :

168 Nora: 38

m/z 259
88 .

B8

el

£

8l

24:08  20:08 32:08  36:08  48:08  44:8° 48:89  52:00  56:08



(6818 c4-FEB-87  Sir:Voltage 7878H  Aent:IKU System:TRIT
£ Sample I Injection 1  Group 1 Mass 217.1088
W Text:
100, | Nora: 165
m/z 217
: C- 6010
6. $1910
u
68 |
, v b h
48 e |,
' c f,‘ n 5
28. B ) W Wil <
c4:98  20:88  32:88  36:@8  48:08  44:98  48:08  52:88  56:68
(6018 24-FEB-87  Sir:Voltage 7878H  Aent:IKU Systea:TRIT
Sample I Injection 1  Group 1 Hass 216.1688
Text: .
9. | Nora: %
- m/z218
88 |
68 v
a4 f) (UK b
A ]
l.s
28 ]
il -

24:88  20:88  3P:08  35:08  48:88  44:88  40:88  52:38  56:08



o =3

cca18 24-FEB-87  Sir:Voltage 7878H  Acnt:IKU Systea:TRIT
Sample 1 Injection1 Group ! Mass 231.1008
Text: |
o, Nor: 5
‘ m/z 231
88 , C- 6010
s1910
68
48
28 |
8 o i o1 : r
c4:98  28:88  32:88  36:98  4@:00  44:88  48:88  52:08  56:88
(ca1e 24-FEB-87  Sir:Voltage 7878H  fent:IKU System: TRIT
Sample 1 Injection1  Group 1 Mass 259.1860 '
Text:
188, ' ~ Hora: 17
m/z 259
88 .
68 |
48
28
8

24:99  28:00  32:08  36:88  48:8  44:09  48:08  52:88  56:08



geatl c4-FEB-87  Sir:Voltage 7878H  Rent:IKU System:TRIT
Sample | Injection !  Group ! Mass 217.1088
Text:
e, Nora: 19
3 m/z 217
C-6011
88 | h s1811
"W
68 | b
* Jk
v ; 0
f i
48 ol j B
a8
2 |
- . O —— ey : :
c4:08  28:88  32:88  36:88  4B:88  44:88  48:88  S52:88  56:@8
£ea1l 24-FEB-87  Sir:Voltage 7878  Acnt:IKY Systen:TRIT
Sample | Injection1  Group 1 Mass 216.1688
Text:
198, v _ Nora: 68
m/z 218
88 . hi ﬁ
68 i
- Al
48 . A'I q
28 | d
C ]

24:88  20:08  32:08  35:08  48:08  44:88  48:88  52:86  56:08



D.ﬁ.@mm | - 172 -

Ce811 c4-FEB-B7  Sir:Voltage 7878H  fent:IKU Systea: TRIT
Sample 1 Injection 1  Group 1 Mass 231.1808
Text:
188. ' | Norn: 188
m/z 231
C- 6011
Ba. $1911

68 .

48 1

28 |

24:08 28:08 32:08  365:89  40:88  44:89  48:08  52:68  55:08
(a1l 04-FEB-87  Sir:Voltage 7878H  Aent:IKU Systea:TRIT

Sample | Injection 1  Group 1 HMass 259.1888
Text:

188_ Norm: 37
- m/z 259

88 .
68

Tl

c8

8

24:08  20:88  32:08  36:98  48:00  44:09 4888 5288  55:88



L., o

(6812 c4-FEB-87  Sir:Voltage 7878H cht=IkU Systea:TRIT
Sample 1 Injection 1 Group 1 Mass 217.1088
Text:
e, Nora: 143
[ mfz 217
C- 6012
88 | h s1912
u
58 v
] k
v ]
f | 2
4 i i} B s
: ‘ ¢ :
;; ‘ p pq t
28 |
B e , - I R
24:08  26:88  32:88  36:88  48:88  44:88  43:98  S2:@0  56:08
ceaie c4-FEB-87  Sir:Voltage 78781  Acnt:IKU Systen:TRIT
Sample 1 Injection I  Group 1 Mass 218.1888
Text:
e, Nora: 59

m/z 218
hi -

2. |

Is

45- i

2l

24:99  29:88  32:00  35:6  48:08  44:8  49:08  52:09  56:08



(ca12 24-FEB-87  Sir:Voltage 7878H  Aent:1KU | Systes:TRIT
Sample 1 Injection!  Group 1 Hass 231,108
Text:
o, Nora: B5
m/z 231
C- 6012
88 51912
64
48
28 ]
' v g — T —— Y Y T g T Y M T
24:08  28:88  32:88  36:88  48:08  44:88  48:88  52:98  S6:@@
cea1e cd-FEB-87  Sir:Voltage 7878H  Acnt:IKU Systea:TRIT
Sample 1 Injection 1  Group 1 Mass 259.1008
Text:
e, | Mora: %
m/z 259
( B
68 .
48 | k’ ‘
231

24:89  28:09  32:88  36:00  40:08  44:89  49:00  52:88  55:00



g-%.@mm,. - 175 -

cea13 24-FEB-87  Sir:Voltage 7878H  Acnt:IKU | Systea:TRIT

Sample 1 Injection 1  Group 1 Mass 217.1088

Text:

- 188, | Nora=- 161
a
m/z 217
C- 6013
88 | ) h 51913

68

48 |

28 ||

24:98 28:08 32:98  36:88  49:08  44:80  49:88  52:89  56:80
C6813  24-FEB-87  Sir-Voltage 78784  Rent:IKU- Systea: TRIT
Sample 1 Injection !  Group 1 Mass 218.1888

Text:

g, v | Nora: 78

m/z218

88 |

B8] i

48 | ; l 1t

24:08  20:88  32:88  36:08  40:88  44:08  48:88  52:88  S6:08



LY..... S

C6813 24-FEB-87  Sir:Voltage 7878H  Aent:IKU Systen:TRIT
Sample 1 Injection1  Group 1 Mass 231.1808
Text:
188. , Nors: 13
m/z 231
88 C-6013
s1913
68 |
49
28 |
8 . E— , S— . —
o4:98  28:88  32:08  36:98  48:08  44:98  48-98  52:88  56:08
Cea13 24-FEB-87  Sir:Voltage /78781  Acnt:IKU System:TRIT
Sample 1 Injection 1  OGroup 1 Hass 259.1888
Text:
188, Nore: 33
, m/z 259
e 88
68
) | wgﬁ; |
28

e B 30 b6 @ 4 4980 528 550



eL..

Cca14 25-FEB-87  Sir:Voltage 7878H  Acnt:IKU Sgsten:TRIT'
Sample 1 Injection 1  Group 1 HMass 217,188
Text:
198, | Hora: 129
a m/z 217
88 h C-6014
-1 ¢ s1914
| b
68 v . |
| 21
wl || Wy
. ' . T
; o
F Pl .
28 |
24:09  28:88  32:80  36:88  48:98  44:08  4B:@8  52:08  56:4@
(o814 25-FEB-87  Sir:Voltage 7678  Rent:IKU Systea:TRIT
Sample ! Injection 1  Group 1 Mass 218.1808
Text:
18, v Norm: 83
m/z 218
O gp |
i
h
68 . v :
] 0
i i} 1 n l's
.
48 |-
28
O ]

24:08  28:08  32:08  36:88  48:08  44:08  48:08  52:88  56:88



I, ...

C6814 e5-FEB-87  Sir:Voltage 7878H  Rent:IKU Systen:TRIT
Sample | Injection ! Group I HMass 231.1888 '
Text:
188, Nora: 84
88 |
68
48 |
28
I S . ey — . :
c4:88  20:88  32:80  36:08  48:00  44:88  48:88  52:60  S6:8@
(6814 o3-fEB-87  Sir:Voltage 7878H  fcnt: KU System:TRIT
Sample I Injection 1  Group 1 Mass 253.1808
Text:
188. Nora: 28
m/z 259
¢ 8
68 l
!
48 | %
8

o0 2098 3200 3508 098 4400 4098 5208 5500



LiY.....

- 179 -

£6a15 ¢5-FEB-87  Sir:Voltage 7878  Acnt:IKU System:TRIT
Sample | Injection !  Group | Hass 217.1068 :
Text:
188 Nora: 163
m/z 217
B C- 6015
51915
a
68 |
v
4
c8
39— I : , . . —
04:08  28:08  32:86  36:88  40:08  44:88  48:08  S52:88  36:09
£eais 29-FEB-87  Sir:Voltage 7878H  Aent:IKU Systea:TRIT
Sample 1| Injection !  Group ! Mass 216.1068
Text:
igg. Hora: ]
m/z 218
88
Sg_ v — .
| :
1
“@. | { oo
28 |
B ¥ L] v ) L] 13 ¥ v L§ 1
24:88  26:89  32-88  36-88  48:88  44:88  48:88  52:08  S6:08



Y.,

£6815 25-FEB-87  Sir:Voltage 7878H  Acnt:IKU Systea:TRIT
Sample 1 Injection 1  Group 1 Mass 231,108
Text:
e, Nora: 113
. mfz231
C- 6015
8. : 51915

28

24:08  28:89  32:08  35:00  48:98  44:89  48:08  52:88  56:08
(6815  25-FEB-B7  Sir:Voltage 7878H  Acnt:IKU Systen: TRIT

Sample 1 Injection1  Group ! Mass 259.1088
Text:

188 ; Nora: 33

m/z 259

88 |

68 |

48

cé

24:08  28:08  3P:08  36:B0  4B:88  44:09  48:98  52:88  56:99



» QE@QUN - 181 -

£6a16 25-fEB-87  Sir:Voltage 7878H  Aont:IKU System: TRIT
Sample 1 Injection 1  Group I HMass 217.1088
Text:
e, g " Hore: 7
" h m/z 217
. C- 6016
8. : s1916
b
68 v

wli
8.
24:88  ©°8:@8  32:88  36:@8 48:98  44:00  48:88  S52:8@  56:08
C6a16 23-FEB-87  Sir:Voltage 7878H  Hcnt:IKU Systes:TRIT
Sample 1 Injection 1  OGroup 1 Mass 216.1868
Text: :
108, ) Nora: It
m/z 218
%w~ 88 |
68
48J
28
C )

24:89  20:88  3P:08  36:08  48:08  44:88  48:88  52:68  55:08



A QL@QUN - 182 -

6816 c3-FEB-87  Sir:Voltage 7878H  fent:IKU Systen:TRIT
Sample { Injection !  Group | Hass 231.1088
Text:
188, Nora: 52
m/z 231
C- 6016
8 : s1916
68
- 48
8.
'8 : S— — ———r : :
c4:88  26:88  32:08  36:8@  48:08  44:08  40:88  52:88  56:88
(6816 23-FEB-87  Sir:Voltage 7878H  fent:IKU Systea:TRIT
Sample 1  Injection 1 - Group1—Mass 259.1809
Text:
188 Nora: 28
. m/z 259
- 88 .
b8 . ’ — -
48 |
M

400 2000 3280 3508 4808 4408 4008 5200 5500



; Dl%@nunptn - 183 -

cee17 25-FEB-87  Sir:Voltage 7878H  fcnt:IKU Systea:TRIT
Sample 1 Injection I' Group 1 Mass 217.1808
Text -
16g, | Mora: 150
u a m/z 217
88 h C- 6017
: 51917
68 e |
v b | Rk
fbf_ o8
4 e
S
c ‘
. I\ o
! o
28

8 —_— . : , S—— , -+
04:08  28:@8  32:@8  36:@8  48:99  44:80  48:88  52:08  56:88

(6817 25-FEB-87  Sir:Voltage 7878H  Aent:IKU System:TRIT
Sample I Injection 1  Group I Mass 216.1668
Text:

19, v Nora: 3

4’ m/z 218
- 88
68 v hi
i -
a0l N | L |
2

24:08  20:88  37:08  36:08  40:80  44:08  48:89  52:88  55:08



L. ...

~ 184 -

£6817 25-FEB-87  Sir:Voltage 7878H  Acnt:IKU System:TRIT
Sample 1 Injection i  Group 1 Mass 231.1088
Text:

e, Nora: o

m/z231

88 C-6017

68

48 |

28

8 . : , ' ' — _ :

c4:88 26:08  32:88  36:68  40:88  44:88  48:88  S52:6@  56:88

cea17 23-FEB-87  Sir:Voltage 7878H  Aent:IKU Systes:TRIT
Sample | Injection! Group 1 Mass 259.1888
Text:

108, Nora: 3

m/z 259

88 .

68 .

40

28

I , , r r . . S

c4:60  20:88  32:88  36:@8 4888  44:88  48:8@  52:68  56:88



Dﬂ.@.@m | - 185 -

(6818 25-FEB-87  Sir:Voltage 7878H  fent:IKU Systen:TRIT
Sample 1 Injection 1  Group | Mass 217.1808
Text:
o, Mars: 3%
m/z 217
C-6018
88 | ‘ 51920
68 |
48
€
2
8 — S S . . .
04:08  29:08  32:88  36:68  48:8@  44:08  46:88  52:68  56:09
Coa18 3-FEB-87  Sir:Voltage 7878H  Acnt:IKU Systes:TRIT
Sample 1 Injection1 Group 1 Mass 216.1888
Text: :
188, ' Nors: 35
- m/z 218
8d |
6@ |
48
28 |

24708 2308 3000 3680 40B 408 4908 Seed 5ol



.. s

(6818 23-FEB-87  Sir:Yoltage 7878H  Rent:IKU System: TRIT
Sample 1 Injection 1  Group ! Mass 231.1008 >
Text: ’ '
188 Nora: 38
v m/z 231
1y C- 6018
B A IR : s1920
48 |
28]
B ) i e - ' ~
c4:08  28:88  32:88  36:P8  48:88  44:88  48:8@ 5288  56:00
(6818 25-FEB-87  Sir:Voltage 7878H  HAcnt:IKU Systen:TRIT
Sample 1 Injection 1  OGroup 1 Mass 253.1688 '
Text:
180 ' Nora: B
m/z 259
88 |

24:89  20:88  32:88  36:08  48:08  44:09  49:89  52:89  56:08



(6819 ¢3-FEB-87  Sir:Voltage 7878H  Acnt:[KU System:TRIT
Sample | Injection !  Group ! Mass 217.1008
Text:
18 | Nor: 21
m/z 217
C- 6019
88 ' $1821
68
,
48
28
U — .
24:@8 26:68 32:08  36:88  48:88  44:88  4B:88  52:68  56:00
£ea19 25-fFEB-87  Sir:Voltage 7878  fent:IKU System:TRIT
Sample { Injection i  Group | Mass 218.188@
Text: ‘
188, Nors: 13
' | m/z 218
9] N
68 |
48
2. ki ﬁd%%}ﬁﬁﬁ
“ ]

24:98  28:00  32:08  35:99  40:88  44:89  48:08  52:08  56:68



Dmmu@uuwzu - | - 188 -

(6818 23-FEB-87  Sir:Voltage 7878H  fcnt:IKU System: TRIT
Sample 1| Injection 1  Group 1 Hass 231,1888
Text:

180 . Nora: e3
Sﬁ *l ‘f‘ ' ,v. ;igzhifz' ' ;;i,ﬁ‘lv’l*" 4 # £ ‘: : ) " if}
6d.

48 |

28

24:90  20:88  32:00  36:80  49:98  44:09  48:8  52:88  56:08
(6819 25-fEB-87  Sir:Voltage 7878H  fent:IKU Systen:TRIT

Sample 1 Injection !  Group ! Mass 253,188
Text:

IBB]' Nora: 5

- m/z 259

88 |

24:08  20:88 32:08  36:08  46:09  44:88  40:88  52:88  56:08



L. e

(6828 26-FEB-87 Sir:VYoltage 7878H Rent: IKU Systea:TRIT
Sample | Injection 1  Group 1 Mass 217.1008
Text: '

188, ~ Nora: M™2217 g

C - 6020
s1922

88

68 |

48
28
24:88  ©28:@8  32:@8  36:98  49:8@  44:00  48:08  S52:88  55:88
(ceza c6-FEB-87  Sir:Voltage 7878H  Aent:IKU Systes: TRIT
Sample 1 Injection1  Group 1 Mass 218,1868
Text:
180, Nora: 6
. m/z 218
{ |}
48 .
28
€ ;

24:88  20:08  32:88  36:08  45:08  44:88  48:08 5208 5680



...,

Ccace 26-FEB-87  Sir:Voltage 7878H  fent:IKU Systen:TRIT
Sample 1 Injection 1  OGroup ! Mass 231.1009
Text: '
e, | Nora: 21
i3] R it lx;«’v i i 14 Y
{1 i ETLE R B RV WA e
88 10 A | (N St TR Y 0 R R LIRS N W1 ﬁ?&ngi
m/z 231
68 C- 6020
$1922
48
c
.
8 e ey i e ey .
c4:08  28:88 32:08  36:@8  48:08  44:88  48:90  52:98  56:88
Ceace 26-FEB-87  Sir:Voltage 7878H  Aent:IKU Syste:TRIT
Sample 1 Injectioni Group ! Mass 253,1608
Text: '
e, | Nor: 2

m/z 259

24:08  20:88  32:08 3680  40:88  44:88  48:88  52:88  55:80



A,
£
£ :

LY.

feact 26-FEB-87

- 191 -

Sir-Voltage 78784 Aont:IKU

Systea:TRIT

Sample 1 Injection I  Group 1 Mass 217.1088
Text: '
188, u Nora: cee
m/zv'21.7
| C- 6021
88 i s1955
68 i
h
a
48 v o e, I
b e ;; In} (s
) ;s; {; 1
8 thh ¢ e} '
a v L amanaty g L PR ST T

24:00  20:88  32:88  36:00  49:08
Sir:-Voltage 7878H

(682l 26-fEB-87

44:809  48:98  52:80  55:08
ficnt : IKU Systen:TRIT

Sample | Injection 1  Group 1 Mass 218.1888
Text:
108, v Nora: 175
m/z 218
88
6a |
48
28
8 Mﬁ ot

24:08 28:08  32:88  36:09

49:00  44:08  49:00 5288 56:08



U

(682!  25-FEB-87  Sir-Voltage 7878H  font:IKU Systen: TRIT
Sample | Injection! Group 1 Mass 231.1688
Text: '
18 Nora: 78
m/iz231
C- 6021
88 s1955

68

49.

c8 |

298 000 3208  30.08 4000 448 4898 .00 550
(6821  26-FEB-B7  Sir:Voltage 7878H  Acnt:IK Systen: TRIT

Sample 1 Injection !  Group ! HMass 253.1868
Text:

108. , Nora: 22

m/z 259

8a.

68

48

i

24:08  20:88  37:08  36:08  40:B8  44:08  48:88  52:88  56:00




C68c2 26-fEB-87  Sir:Voltage 7878H  Acnt:IKU System:TRIT
Sample I Injection 1  Group 1 Hass 217.10888
Text: ' '
0o, t Nors: 260
m/z 217
C- 6022
8e. ] s1960
) i
BB - | h nop q’s
a g
13
. 1 v b . o1 I
21 (1 of!
Bl , : e Adteena s
24:08  28:8@  32:08  36:80  48:00  44:88  4B:08  52:08  56:09
Ceace 26-fEB-87  Sir:Voltage 7878H  fent:IKU System: TRIT
Sample { Injection !  Group 1 HMass 218.1888
Text:
o v | Nora: 155
| ' m/z 218
C ‘
e 88 | no
Is
60| |
hi
4. i
28 ] EE

- ULy |

" 24:89  29:08  32:88  36:08  46:88  44:08  48:80  52:08  56:88




L

Cbaee 26-FEB-87 Slr=UoLtage 7878H  Rent:IKU Systen: TRIT
Sample 1 Injection 1  Group ! Hass 231.1008
Text: ’ '
180, ‘ Nora: 56
, m/z 231
C- 6022
88 | . s1960
sl it A
48
28

24:08  28:88  32:08  36:88  48:00  44:08  48:88  S52:00  56:80
(6822  26-FEB-87  Sir:Voltage 78784  Aent:IKU Systen:TRIT

Sample 1 Injection 1  Group | Mass 259.1808
Text: .

180, | Nora: 27

m/z 259

b8 |

48

cd

8

24:00  28:88 32:08  35:8  48:08 4488  48:98  52:08  55:08



6823 26-FEB-87 Sir:Voltage 7278H Acnt:IKU Sgste§=TRIT
e Sample 1 Injection I  Group | Mass 217.1808 ~
Wi T ext . -

168. Nora: 386

ul | mfz 217

C- 6023
68 s1967
68 .
4. 30:00 33:00 36:00 39:00 42:00 45:00 49:00 O51:80 54:00
'
8
g — — st dnttntttoonan -
24:88  ©8:88  32:88  35:88  48:88  44:88  4B:88  52:68  56:08

6823 ¢6-FEB-B7 Sir:Voltage 7878H  Acnt:IKU System:TRIT

Sample { Injection ! Group 1 Mass 218.18088

Text:

1gg, v Norm: 261
' m/2 218
88
68 - -
4] tf - '
30:80 33:008 36:08 33:08 42:00 45:88 48:00 51:00  54:00
V'
cd | \

24:88  20:88 3288 35:88  48:09  44:08  4B:09  S2:08  56:08



. (6823  26-FEB-B7  Sir:Voltage 7878H  Rent:IKU Sgsten=TRIf
€ Sample 1 Injection I  Group ! Mass 231.1688
- Text: -
188, Nora: 116
m/z 231
C- 6023
68. s1967
68 .
48
28
8 —_— PR , S .
24:08  20:88  32:8@  36:B8  4@:88  44:88  48:88  52:6@  56:08
(6423 26-FEB-87  Sir:Voltage 78781  Aent:IKU Systen:TRIT
Sample { Injection !  Group | Mass 259.1088
Text:
188, Nors: 48
m/z‘259
88 |
68 |
48 |
28 |
8

24:09  29:88  32:08  36:00  49:09  44:88  40:88  52:08  56:09



(o824  26-FEB-87  Sir:Voltage 7878H Rent: IKU Systea:TRIT
€ Sample I Injection !  Group 1 Hass 217.1888
e Text: |
e, h Nor: 225
m/z 217
C - 6024
88 . 51981
68 .

48 v
28 3
24:88  29:88  32:88  36:88  48:@8  44:08  48:88 5288  56:08

(6824 26-FEB-87  Sir:Voltage 7878H  Rent:IKU Systea:TRIT
Sample 1 Injection !  Group 1 Mass 218.180@
Text:

tog, v - Nora: B8

' m/z 218
p: ,
— h;
Ga_ , . Is
fig
48 |
28 L

C - N

Bl . . . : . — .
24:68 26:69  32:88  36:08  4B:88  44:08  48-88  52-88  56:60




C6824 6-FEB-87  Sir:Voltage 7878H  Acnt:IKU | Systea:TRIT
Sample 1| Injection !  Group 1 Hass 231.1680
Text: '
168 Hora: 61
m/z 231
C- 6024
88 | s1981
6.} |
48 .
28 |
8 - S — , . . . .
24:88  28:88  32:8@  36:88  48:88  44:88  48:88  52:68  56:00
(6824 26-FEB-87  Sir:Voltage 7878H  Acnt:IKU Systea:TRIT
Sample 1 Injection 1—=OGroup 1 Mass 253.1868
Text: :
188, Nora: 33
o ' m/z250
o 88-{
68 .
48
. “ ' fi A

24:98  28:08 32:08  35:88  40:89  44:0  48:08  52:00  56:08



LY.,

- 199 -

(6825 ¢6-FEB-87  Sir:Voltage 7878H  Aent:IKU System:TRIT
Sample 1 Injection 1  Group 1 Mass 217.1008
Text: L
104, h Nora: 21
m/z 217
C- 6025
. s1982
u
68 |
k
a
48
v
n rst
q
28
el , , , . e
24:98  28:88  32:88  36:88  4@8:80  44:88  48:8@  52:@8  56:68
£6825 26-FEB-87  Sir:Voltage 7878H  Rent:IKU Systed:TRIT
Sample 1 Injection !  Group | Mass 218.1888
Text: '
188 Nora: 78
m/2218
88 |
hi
68 | ,
Is
0
n
48
|
M
04:68  28:86  32:88  36:88 - 4B:@8  44:88  48:88  52:08 5640



LY.....

- 200 -

6825 26-FEB-87  Sir:Voltage 7878H  Aent:1KU SgsiewTRIT

Sample 1 Injection !  Group 1 Hass 231.1008

Text:

-188. Nors: 68
m/z 231
C - 6025

88 ] $1982

50 '

48 | i !

28

c4:88  28:88  32:88 . 36:68  46:88  44:08  48:98 5268  56:88

(6825 ¢6-FEB-87  Sir:Voltage 7878H  Aent:IKU Systea:TRIT

Sample | Injection1 Group 1 Mass 253,1666

Text:

180, Hora: !
m/z 258

B | o

68 |

48 |

24:80  28:B8  32:8@  36:88  48:68  44:80  48:@@  52:88  56:80



(6826 26-FEB-87  Sir:Voltage 7878H  Acnt:IKU Systen:TRIT
Sample 1 Injection 1  Group 1 HMass 217.10808
Text:
188, Nora: 186
" m/z 217
C- 6026
8. s1983

68

48

| zé.ﬁ

8 —_— . . , ———r . -
© 24:88  28:89  32:88  35:@8  40:98  44:89  48:88 5208 5690
(6826 26-FEB-87  Sir:Voltage 7878H  fcnt:IKU Systes:TRIT
Sample 1 Injection 1  Group 1 Mass 218.1868 S e
Text: :
o, U | Norn: 53
m/z 218
8|y -
b8 ‘
l v
h hi
48 | fs
fig
" Nl gl
S8

24:08 ea?ap ©32:88  36:88  48:00  44:0  48:88 5288  56:08



@ UEL.... .

(6826 - 26-FEB-B7  Sir:Voltage 7878H  Rent:IKU Systea:TRIT
Sample 1 Injection!  Group 1 Mass 231.1008 :
Text: ~ ‘
188, ' Hora: 52
m/z 231
C- 6026
88. : $1983
68
)
28
24:88  26:88  32:@8  36:@0  48:88  44:88  48:88  52:08  56:@9
(taze 26-FEB-87  Sir:Voltage 78781  Aent:IKU Systea:TRIT
Sample 1 Injection I  Group 1 Mass 259,1088 '
Text:
188. Hora: 16
m/z 259
&
o .
b8
48
28

24:00  20:88  32:08 3689  4B:88  44:68  48:88  57:08  56:60



IHU/N—_— case

Cea27 ¢/-fEB-87  Sir:Voltage 7878H  Rent:IKU Systenm:TRIT

Sample | Injection 1  Group | Mass 217.1088
Text: -
18 0y : Nora: 75
m/z 217
C--6027
5 s1984
68 v -0
a
k
48 b
e |
78] WA N LY Al
Bl : : — , . : S—
24:88  28:88  32:88  36:08  46:88  44:88  48:88  52:B@  56:08
c6az7 ¢7-FEB-87  Sir:Voltage 7878H  Acnt:IKU Systes: TRIT
Sample 1 Injection 1  Group ! Mass 218,1888
Text:
g, v | Nor: 56
m/z 218
\ 8. -
68 |
v
49 | "
hi
1 o g
eal& ki
8

24:88  29:88  32:08  36:08  48:00  44:88  49:88  52:08  56:40



L.

C6ae? ¢7-FEB-87  Sir:Voltage 7878H  Rent:IKU . Systea:TRIT
Sample { Injection ! Group I Mass 231.1888
Text: . -
168 | - Norn: %
: m/z 231
‘ , C - 6027
808, Bl s1984
BB- t i
48
28 |
8 S —— S .
24:08  28:88  32:88  36:88  48:88  44:88  48:0@  52:B0  56:88
(6827 27-FtB-87  Sir:Voltage 78781  Rent:IKU System:TRIT
Sample 1 Injection 1  Group 1 Mass 253.1868
Text:
g, Nors: 1
} " m/z 258
88 .
)
l
48

28.

24:80  28:00  37:08  35:88 4088  44:88  48:89  52:88  55:88



(628 ¢7-FEB-87  Sir:Voltage 7878H Rent: IKU , System:TRIT
Sample | Injection 1  Group | Hass 217.1008
Text: S
188 | - h Norm: 112
m/z 217
C - 6028
8. s1987

5@

48

28
04:88  26:88  32:68  3b:@@  48:08  44:88  40:88 5288  56:00
(6828 ¢7-FEB-87  Sir:Voltage 78788  Aent:IKU Systea:TRIT
Sample {  Injection {  Group 1 Mass 218.1808
Text: ‘
g, Nor: 5
m/z 218
rs
v
68 | ' b no
48 |
28 | L

24:99  28:09  32:08  36:88  48:88  44:88  48:08  52:08  55:08



Ccazs ¢7-fEB-87  Sir:Voltage 7878H  Rcnt:IKU _ Systea:TRIT
Sample | Injection I  Group ! Mass 231.1880
Text: -
138, - Nora: 46
' m/z 231
C- 6028
88 $1987
6 | ‘ P v | LN ,
N 48 |
28
B L) L M A A A — T - L T T
o 24:68 2888 3288 36:068  40:88  44:08  48:09  SC:88  56:69
(6628 ¢7-FEB-87  Sir:Voltage 78780  fAent:IKU System:TRIT
Sample 1 Injection 1 Group 1 Mass 253,1808
Text:
188, Norn: 3
m/z 259
8d |
68 |
49 .
2 b
8

24:88  28:60  37:08  36:88  48:88  44:69  48:8  50:88  56:88



OLL..

(6823 ¢7-FEB-87  Sir:Voltage. 7878  ficnt:IKU | Systea:TRIT
Sample I Injection 1  Group 1 Hass 217.1808
Text: .
e, b Nora: 168
m/z 217
C- 6029
8] 51989
.
68 | f
a
v no t
9] VI o
aJiTiW i
8 — - : S — ' .
24:98  ©26:98  32:88  36:68  4p:@@  44:88  48:88  52:8@  56:00
(6829 27-FEB-B7  Sir:Voltage 7878H  Acnt:IKU System:TRIT
Sample | Injection 1  Group 1 Mass 218.1888 '
Text:
180, v Nora: 44
m/z 218
- 88
68 | '
nU
48 |
|
aJMy

 24:89  20:08  3:8  36:89  48:88 4488  49:00  57:88  56:60



KU

- 208 - A
(6829 ¢/7-FEB-87  Sir:Voltage 7878H  Acnt:1KU Systea:TRIT
Sample 1 Injection I  Group 1 Mass 231.1808
Text: S
188. Nora: 48
m/z 231
C- 6029
88 . 51989
68 BV
48 | '
28
24:08  28:08  32:88  36:08  48:80  44:88  46:88  52:88  56:0M
(629 27-FEB-87  Sir:Voltage 7878H  Acnt:IKU System:TRIT
Sample 1 Injection 1  Group ! Mass 259.1888
Text:
180 Nora: 28
m/z 259
B8
68 .
48
28
8

24:08  29:08  32:08  35:88  40:8  44:88  4:08  52:88  55:00



- 209 -

L.,

(6838 26-FEB-87  Sir:Voltage 7878H  Rent:IKU System:TRIT
Sample | Injection I  Group 1 Mass 217.1888
Text: _—
e, Nora: v
miz217
a C- 6030
88 s1954 B
h
68 | b
v
k
e g
49 | s
fli
HRE R
iy
28 gL
6l _ : ' . : T
24:89  26:08  32:88  36:88  48:88  44:88  48:98  52:88  56:88
(oa38 26-FEB-87  Sir:Voltage 76784  Acnt:IKU Systea:TRIT
Sample | Injection 1 Group 1 Mass 215.1088
Text: '
leg. v Nora: 21
m/z 218
88 .
68 .
48 | s
c8
| M
Bl : iy : e ,
°4:90  26:08  32:80  6-60  48:88  44:88  4B:8@  52:88  56:08



(5638 26-FEB-B7  Sir:Voltage 78780  Aent:IKU Systen:TRIT
Sample 1| Injection1  Group ! HMass 231.1808
Text: -
180, ' - Nora: 11
m/z 231
C - 6030
88 s1954 B
56 ¥

49

.

24:00 2:90 3200 3600 4008 4408 4808 508 5600
(6830 26-FEB-B7  Sir-Voltage 76784  Rent:IK Systen:TRIT

Sample ! Injection !  Group ! Mass 253.1808
Text:

188. , Nora: 1
mfz 259

88

48

28 \ f

8

24:99  28:89  32:08  35:88  40:88  44:88  48:82  52:00  56:08



E} ¢7-FEB-87  Sir:Voltage 7678H  fent:IKU . Systen:TRIT
Sample I Injection 1 Group | Mass 217.1808
Text:
o, ‘ Nora: 92
m/z 217
C- 6031
& u , s1961 B
a
68
b h
48 H

o8

) E— : : ; S ot asstanaiemm -
24:98  28:08  32:88  36:88  48:98  44:8@  43:88  S2:08  56:@8
Cea3t 27-FEB-87  Sir-Voltage 7878H  Acnt:IKU Systea:TRIT

Sample | Injection {  Group 1 Mass 218.1688
Text:

188, v Hora: 257

m/z218

R Bﬁ -

b8 -

48

28

C e
- . E— . SSS—— S . . ,
400 098 20 80 @00 40 4908 508 So8




(6831 ~ 27-FEB-87  Sir:Voltage 7878H  Rent:IKU Systea:TRIT
Sample | Injection 1 Group 1 Mass 231.1808
Text:
e, - Nora: 55
‘ m/z 231
C- 6031
88 A s1961 B
68
48
28
8 NE— I —— , .
04:68  £8:88  32:@8  36:8@  48:00  44:88  4B8:88  52:B8  56:08
R 27-FEB-87  Sir:Voltage 7878H  Fent:IKU System:TRIT
Sample | Injection1  Group 1 Mass 259.1888
Text:
168 Norw: %
o m/z 259
o 88 .
68 .
48
cé

24:08  28:88  32:88 3688  48:89  44:88  48:08  52:80  56:80



OL.. -

Cea32 ¢7-fEB-87  Sir:Voltage 78784  Acnt:IKU

Sample | Injection 1  Group ! Mass 217.1808
Text:

- 180,

88

68 |

48

28

Systes:TRIT

Nora: 148

m/z 217
C-6032
s1873 B

24:90  20:88  32:08  36:08  49:89  44:08

(6832 27-FEB-87  Sir:Voltage 7678H  fcnt:IKU
Sample 1 Injection!  Group I Mass 218.1868
Text:

18, v

88 |

68 .

no

48 . rs

cé

P

48:98  52:08  56:08

System:TRIT

Nora: 78
m/z218

24:89  20:08  32:88 - 36:00  49:88  44:09  40:8  52:00  56:08



oOL.

(6832 27-FEB-87  Sir:Voltage 7878H © fent:IKU System:TRIT
Sample 1 Injection 1  Group 1 Mass 231.1088
Text:
- 188, . : Nora: 43
‘ m/z 231
C- 6032

88 | s1973 B
68 .

48

28

24:98  28:00  32:98  36:08  48:08  44:98  48:8  52:98  55:08
06832  27-FEB-87  Sir:Voltage 7878H  Rent:IKU Systen: TRIT

Sample 1 ~Injecttont— Group ! Mass 253,10868
Text:

188. Nora: 18

m/z 259

88

"8 -

48

28 |

24:08  20:88  32:08  36:88  48:08  44:89  49:88  52:08  56:68



KU | s -

SINTEF-GRUPPEN

£6833 ¢7-FEB-87  Sir:Voltage 7878H  Acnt:IKU Systea:TRIT
Sample 1* Injection I  Group I Mass 217.188@
Text: .
168_ - Nora: 57
u a
m/z 217
C-6033
88 | h 519778
68
48
28
8 - e : . N i
24:08  20:88  32:88  36:@8  48:88  44:8@  48:88  52:88  56:0@
(633 27-FEB-87  Sir:Voltage 7878H  Acnt:IKU Systea:TRIT
Sample 1 Injection 1  Group 1 Mass 218.1868
Text: ’
1eg. U Nora: 33
m/z 218
88
b8
v hi
%9 - z B
28 |
c4:88  28:88  32:88  36:88  48:88  44:88  48:@8  52:68  36:08



(6833 27-FEB-87  Sir:Voltage 7878H  Acnt:IKU Systen:TRIT
Sample 1 Injection 1  OGroup 1 Mass 231.1808
Text:
10g o : * Nora: EE
‘ m/z 231
C- 6033
88 s1977 B
: "i,'lgi i
68 .
iy ! ltilz,* ‘i!;«g‘} 2; ,
48
28
B : : - : , —— . r
c4:98  208:88  32:88  36:88  48:B8  44:08  48:9@  52:88  55:88
(6833 ¢/-FEB-87  Sir:Voltage /7876  Acnt:IKU - System:TRIT
Sample 1 Injection 1  OGroup ! Mass 259.1888 ‘
Text: ,
188, ' Nora: 18
‘ m/z 259
” 88 .
b8
48
i
o8
e B

24:08  20:88  32:08  36:08  49:88  44:08  48:88  52:B8  56:08



L.

168/k/an1/2.4

- 217 -

5. ANALYTICAL PROCEDURES



eI

Vitrinite reflectance

Vitrinite reflectance -measurements were carried out on whole-rock samp-
les using the following method. The .rock samples were broken up, if neces-
sary, and mounted in a fast-setting, synthetic resin. Temperatures in
excess of about 50°C were avoided as these can result in alteration of
the organic material. Once the resin was set, the samples were ground
on coarsé silicon carbine paper in order to expose an area of sample
for polishing. The samples were then ground on 600 and 280 grade silicon
carbide paper to remove any coarse scratches. Where clastic sediments
were involved, grinding and polishing was carried out using propan-2-0l
to avoid swelling of any clay minerals in the sample. If coals were to
be measured, water was used. The samples were then polished on Selvyt
cloth using 5/20, 3/50 and gamma grade alumina powder. Following polish-
ing, the surface of the samples was carefully cleaned to remove any
traces of the polishing powders.

Reflectance measurements were carried out using a Leitz M.P.V. micro-
scope and photomultiplier combination. The measurements were made under
0il immersion, using an oil with a refractive index of 1.518, at a wave-
length of 546 nm. The surface of the sample was examined for suitable
particles of vitrinite and reflectance measurements were taken on these.
The reflectance of the vitrinite particle was determined relative to an
optical glass standard with a known reflectance of a similar order to
that of the sample. If possible, a minimum of twenty reflectance measure-
‘ments were made on each rock sample. Coals and carbonaceous claystones

generally provide the most reliable data, while sandstones and carbonates
generally provide the least reliable data.

UV-fluorescence of liptinite

The samples were also examined in ultra-violet light in order to deter-
mine the composition and colour of the fluorescent material present in
the sample. The colour of certain liptinite macerals in ultra-violet
light can be related to the thermal maturity of the sample. A scale com-
paring vitrinite reflectance measurements and spore fluorescence to ther-
mal maturity is shown below.

168/k/anl1/12



(U e

VITRINITE .
REFLECTANCE 0.20 0.30 0.40 0.50 0.60 0.70 0.8 0.90 1.00 1.10
(% Ro)
% CARBON
CONTENT DAF. 57 62 70 73 76 79 80.5 82.5 84  85.5

LIPTINITE FLUOR.
(EXC. 400 nm
BAR. 530 nm)
colour G G/Y Y Y/0 L.0 M.O. D.0. O/R R

zone 1 2 3 4 5 6 7 8 9

NOTE: The relationship between liptinite fluorescence colour, vitrinite
reflectance and carbon content may vary with depositional environ-
ment and catagenic history. The above is only a guide.

Evaluation of kerogen type and thermal maturity in transmitted light

The rock samples were crushed and treated with hydrochloric acid and
hydrofluoric acid in order to remove the mineral matter and isolate

the kerogen. The isolated organic matter/kerogen was mounted in glyce-
rine jelly on microscope slides as a strew mount.

The treatment of the isolated kerogen varied according the requirements
and preservation of the samples. This included:

T-slide: represented the to§a1 acid residue

0-slide: represented the kerogen debris remaining after
flotation in 3nBr2 to remove heavy minerals

N-slide: represented a sieved residue (15 _m mesh)

X-slide: represented oxidised residue.

T and/or 0 slides were necessary in order to evaluate the kerogen compo-
sition/palyno-facies of the samples.

N and/or X slides were required if it was necessary to concentrate
larger kerogen fragments or spores/pollen for age determination or
168/k/an1/13
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spore colour (NB: oxidised residue is not used for spore colour deter-
mination as oxidation will alter the colour).

The samples were studied using a Leitz Dialux microscope with a white
halogen light source. Objective lenses of 10x and 63x magnification °
were used. The higher magnification allowed a more detailed description
of the kerogen, with resolution of particles down to 2 _m diameter.
The thermal alteration index (TAI) measurements were obtained from the
colour of spores and pollen. The techniques used in visual kerogen
study are adapted from Staplin (1969) and Burgess (1974).

COMPARISON OF MICROSCOPIC THERMAL MATURATION SYSTEMS AT IKU

o s U o s S i O S S T i i S S S S S S S i i S S S e T e S S S i s s S Sk S e S S e S i M g S S e g e i e o S e s
4342 3ttt 2ttt Pttt it 2 -+ 2+ 2 2 2 25

MATURATION SPORE VITRINITE SPORINITE
LEVEL COLOUR REFLECTANCE FLUORESCENCE
TAI NEWTAI %

IMMATURE 1-2- 1.0- é.S 0.25-0.40 1-4
EARLY MATURITY  2- - 2 3.5~ 4.0 0.40-0.60 4-6
MODERATE MATURITY 2 - 2+ 4.0- 4.5 0.60-0.80 6-7
MATURITY 2+ - 3- 4.5- 5,5 0.80-1.00 7-8

LATE MATU@ITY 3- -3 5.5-6.0 1.00-1.20 8-9
POST-MATURE 3~5 6.0-10.0 >1.20 Absent

Gas chromatography - mass spectrometry (GC-MS)

GC-MS analysis were performed on a VG Micromass 70-70H GC-MS-DS system.
The Varian Series 3700 GC was fitted with a fused silica 0V-1 capillary
column (30m x 0.3 mm i.d.). Helium (1.5 ml/min) was used as carrier gas
and the injections were performed in split mode (1.5 _1, split ratio
1:15). - -

168/k/anl1/14
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The GC oven was programmed from 120°C (2 min.) to 280°C at 4°C/min. for
analysis of the saturated hydrocarbons which were analysed in multiple
ion mode (MID) at a scan cycle time of approximately 2 secs. The mass
spectrometers operated at 70eV electron energy with an jon source tem-
perature of 200°C. Data acquisition was performed using VG data systems.

168/k/an1/15



Appendix B

(Analyses performed by IFE)



TSOTOPAVALYSE AV FRAKSIONER (1 KEROGENEONSENTRAT
FRA BRONN 6406/3-3

1.6209 R, 90

i. INNLEDNING

104 fraksjoner og 13 kerogenkonsentrat fra brenn 6406/3-3 ble mottat
og analysert for bestemmelse av 13C/IZC isotopforhold i februar/mars
1987. | | '

2. ANALYTISK PROSEDYRE

Fraksjoner:

2-3 mg (eller s& mye som mulig) av prgven forbrennes i lukkede
glassampuller med Cu0 ved 550 C i1l time. ’

Kerogenkonsentrat:

Prgven forbrennes med CuO ved 9000C i et separat, lukket forbrennings-

system.

Etter forbrenning utfores isotopbestemmelsene pa et Finnigan MAT 251
massespektrometer. Var 5130 verdi p4 NBS 22 standard er -29.77

+ 0.06 o/oo PDB.

3. RESULTATER

Resultatet av karbonisotopbestemmelsene av fraksjonene er gitt i
tabell 1, av kerogenkonsentratene i tabell 2.




Tabell 2 6'3C verdier i kerogenkonsentrater fra brgnn 6406/3~3

Prove nr. IFE nr. 613CPDB
C 5991 6098 -29.4
C 5992 6099 -23.9 .
C 5993 6100 ~26.1

‘ c 5994 6101 -26.8 |
C 5995 6102 | ~-25.1
C 5996 6103 -23.9
C 5997 6104 | -23.3
C 5998 6105 -23.2
c5999 | 6106 | -23.6
| ¢ 6000 6107 | -23.7
C 6001 6108 -23.9
C 6002 6109 -23.5
C 6003 6110 -23.6




