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SUMMARY

Well NOGS 2/8~14 is situated in the Norwegian sectoy of the
North Sesa, in the Central Graben Ares at J8°1574%.07"N and
3921723.40%E. The water depth was 780 m and elevation of
Kelly Bushing 32 m. All depth referencss are given relative
to Kelly Bushing.

Py

Samples were analysed betwsen 2B&S m and 4382 o,

Bagsed on the geochemical results, the well was divided inte
shree sectiong, Secti 1 ranges 2880 ~ 3205 m, Ssotion 2
vanges 3205 ~ 3530 m and Sectieon 3 ranges 3550 - 4R82 m.
Based on geochsmical gata, lithology obssrvations, informaw~
vion from Anaco and  wirs-line log data, thess sections arvs

suggested tu represent the following units:

Chalk Group {2 - 2885.% m)
Cromer EKnell G8p. F2RYR LR = FIET wm)
Reworked Mandal Fm.o materials £3165 ~ 319% m}
Weathered Mandal Pam. {3185 « 3205 m}
Mandal Fmo {3205 ~ 3530 my
Farsund Fm. {3550 ~ 4382 m. T

% This section is most likely strongly afiscte

ok

by reworked

d
{thoroughly weathered) Mandal Pm., material, but mized with

"new™ marl and limestone. It is probably a matter of defini~
tion whethe this interval or parts f it belong to the
Cromer XKnoll Gp. ov to the Mandal Fm.

The Mandal Fm., {320% - 3550 m) has a very rich potential for

oil generation. It iz presently earliy mature, bul is nsvers

theless currently gsnerating oil, The Favsund Fr. (3850 -

4324 m) has a vich to fair potential for oil and ga5 genera=

tion., The pot
3

thig is at
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is beligved that the entire interval originally had & rich
potential for oil and gas generation. The interval presently
has a maturity ranging from sbout the top of the oil window
(0.6 % Ro) to past peak oll generabtion {» U.8 % Bo! at the
base and 1s at present actively gensrating oil and gas.

-

The top of the oil window (0.5 % Ro} ocours close to 3600 m,

-
=t

while the well bescomes ssrl magure cloge to 3200 m. The
base of the oll window {1.0 % Ho) cccurs below TD and sxtra-
polation suggssts it to occur wlose to 4700 m. The maturity
gradient for the well changes around 3200 wm. This changs in
the thermal gradient appears to be connected with the change

in lithology sround 3200 m.

Migrated hydrocarbons have been detected in the Chalk and
Cromer Xnoll Gps., especially in limestones. These hydio-
carbens are wmost likely sourced from the underlying Mandal
Fm. and possibly also from the Farsund Fm., although this is
not confirmed by biomarker or  isotope snalvsis {none pere
formed). Hydrocarbons are also present in  the Mandal and
Favrsund Fms. and these are most likely generated in~situ.
Some hydrocarbons  in the Mandal Fm. could be affectsd by
migrated hydrocarbons from the more nmature Favsund Fo.
below. The relative amount of free hydrocarbons in the lower
}

part of the Parsund Fs. (bslow about 4300 m) is higher than

v

usual and it is  suggested that eguilibrium between geneta-
that

£4

tion and expulsion has not vyet been reached, f.e.
gxpulsion lags behind generation in the interval below

4300 m.



INTRORUCTION

Well NOOS Z/8-14 is situated in the Norweglan sector of the
North Sea, in the Central Graben avea. The total drilled

depth is 43%2 m. All depths are uncompensated sample depths.

£

Samples were supplied by Ameco Norway 01l Jompany. A total
gamples was washed {only the 253 cuttings sanpls
e

3
and described, The analysed section of the well is from 2586
9

to 43%2 m, with & sampling interval of wmostly & m for the
cuttings samples and a wvariable sampling interval for the

goi

side-wall cors samples. The amalytical program was zeb up in
cooperation with aAmoco Norway 01l Company {authorised by Roy
White/Arnold @stvold)y, One hundved and fifty-four samples
were analysed by Rock-Eval pyrolysis and from  ths data
chtained sanples were vchosen for follow-up analyses. Thess

werss

Thermal sztraction « pyrolysis ~

gas chromatography 35 samplies
Extraction, MPLO fractionation,

sainrated and aromatic hydrocarbon

gas chromatography 13 samples
Vitrinite reflectance microscopy 20 samples
Visual kercgsn analysis S samples

Tables listing in detall which samples were analysed and the
results ave locatved in Appendix 1. No compleste strabigraphy
wag available at time of writing, in fact data frowm the ana-
iyses of the samples included dn this report 1s  intendsd
to aid the sstablishment of & stratigraphy for ths well,

The following preliminary forvmation tops were tentatively
suggested by Anoou:




geotasBror ©

WDek L
Top Hidra Pormation 2847.5 w
Top Cromer Bnoll Group 2885 .5 o
Top Tyne Group 3189.0 m

sasad on geochemical information presented in this vsport,
the well is tentatively divided into three sections:

Section 1 2800.0 ~ 3205.0 m
Regtion 2 3ZU5.0 - 35500 m
Rection 3 3I5R0.0 ~ 4382.0 m
Total Depth (DY) 4392.0 m

Ssction 1 re

g
4

esents the lowsrmost part of the Chalk Gp.

&
plus the Cromey Xnoll Gp. It could alsc  include the very

uppermost part of the Mandal Pm. 1§ the low organi carbon
content claystonss between 3189 and 330% n represent the

seversly ervoded weathersd top of the Mandal Fn.
3

1134

Section £ iz geochemically identical to  the Mandal Fm. &
commonly found in the Central Graben arvea,

Section 3 is slightly leaner in organic content and is
aivly ilar gesochemically to the Farsund and/or Haugssund

6l

sim
ns. ag they commonly occur in the arvea.
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LITHOLOGY AND TOTAL ORGANIC CARBON COWNTENT

©
e
e
e
L4
O
=3
w

own hundred and sevsnty-thres samples were describd
nundred and fifty~four of these were analysed for TEC con~

tent, Figuve 2 shows the varistion In TOC over the analysed
interval of the well plotted with & generalised lithological
column, & similar plot of TOO versus the observed lithelogy
ig shown in Bnclesure 1. The T00 data ave listed in Tables U
and 2, whils the lithology descripticn can be found in Table

1.

Seoctind 1 {3800 - 3208 m)

3es

The thirty-six samples from this section ares dominatesd by

carbonate rocks {limestones) down to about 2800 mo Below

thiy depth the lithology becomes genevrally more argillacszous
and iz mostly described as marl. Beleow about 3160 m the
lithology becomes even more argillacecus and is best
described as  colaystens, The transition at the basge o
Sectien 2 cannobt be clsarly defined bassd en lithology.

o

Twenty-nine of the samples from Section 1 weres analysed for
nd

TOC content. The oonte varies considerably from poot

(.25 %) to rich {6.59% %}. However, the rich TOC contents
ave usuaily those of varbonstes with high contents of free
nvdrocarbong and  ars  thought to  reflect ths presence of

migrated hydrocarbons and possibly ssphaltens precipitation
in these rocks rather then indicating any sources rock potenw
sial.

Seotion 2 (3205 ~ 3550 my

The sizty-three zamples from Bsction 2 have a hrgwnmgrﬁy Lo

dark grey <claystone as the dominant lithology:, althoug
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carbonates were occasicnally observed. In places the olay-
stong grades to siltstons and it is mostly fairly soft. Many
af the samples vwere geverely contaminated, especially with
baryte. The claystone obsgerved in this section is typieal in
appearance foy the Mandal Fm,

Twenty-six samples were analyvsed for TOC content from
Section 2, twenty-three ol these were of the dominant clay-
stoneg (siltstone), one was caved? marl, oneg was catrbonate
and pne was & bulk sample, The claystones all have rich 7oC
contents (2.36 wo 6.86 %), mostly above 5 %. This repressnts

& genuing spurce rock.

[

content of 1.21 %, the carbo~

The caved? marl has a good TOC
ontent of 1.10 % and the bulk
Ty

nate sample has a good TOC

-~

¢
sample hag a fadr TOC content of 0.75 %. The latter sample
¥

represents claystone strongly diluted by barvie,

Ssotion 3 {3850 ~ 4392 m)

cribed from

?’4-’
m
%
o
]
It
e
B
k474

Oneg hundred and seventy-four sample
this section., The dominant lithmimgy is & claystone somewvhat
similar to that found in Bection 2, but with & more greyish
hvus, generally darker and possibly slightly less silty.
Contamination by ariliing additives 1s very common in  this
section and many of the samplss are totally dominated by

aﬂdabxvess primarily baryte, but also coal-like additives,

Sixty~two samples were analysed, all of the same clayey

lithology (some described as siltstones). The TOC content is
good to rich (1.03 to 4.31 %), mostly between 1.5 and 3.0 %

Although thes data indicate a3 vich szouvece rock {and =
genuling onej, it is  significantly lower than for Section 2
and must sigaify a change in the depositional environment

between the Lwo sedtions.



ROCK

~EBEVARL ANALYSIS

ope hundred and y~fpur samples were analysed. The dats
are listed in Table 2. Progduction index iz plotted in Figure
3a, 8§, versus depth in Pigure 3b, B, versus depth in  Pigure
3o, Tmax in Figure 4, Tmax versus hydrogen index in Pigure
5a and hydrogen index vevsus depth in Figure Sb.  Rogk~Eval
datsa versus the observed lithology is plotted in Enclosure
verogen Tyvpe and Richness

{Bydrogen Index, Oxygen Index and Petrolegum Potential)
Begtion 1 (2800 ~ 3205 m}

Twenty-nine samples were analysed by Hock-Bval pyrolysis
from this section. The hydrogen indiges vary considsyably
{86 to $03 mg BO/g TOC) as do the petroleum potentials (6.6
to 2%.8 ng Hl/g ok} However, these variations are not
vhought to reflesct variations in the zource rock potential,
but rather wvariations in the amcunts of wmigrated hydro~
carbons and asphaltenes present, This can be seen DY compa~
ring Pigures 3b and 5b. High hydrogen indices in Section 1
correlate with high 8, wvalues. The &, values are generally
much lowsry {the higher walues e thought $0 be strongly
affected by heavy molecular weight hydrocarbons and  asphsal-
tenes), FTigurs 3¢, suggesting that Sechtion 1 does not  have
any significant source rock potential.

Segtion 2 (3205 ~ 2550 m)

Twenty-six samples were anslyssd by Rock-Bval pyrolyesis from
this section. The thydrogen inddces of the clayvstonss/silt-
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to 877 wmyg HCO/y TOC and the oxygen indices

I+ The

stones rangs 368
vange 1 to 53 ng COng TOU, suggesting kerogen typs

ot

I
samples all have rich petroleum potentisls {21.% to 41.8 mg
He/g rook). The marl sample has 3 hyvdreogsps index of 388  angd
an oxygen index of 7Z mg QOE/Q TOU, suggssting kerogen  typs
IT, but only a failr petroleum potential of 5.2 mg BC/ g rock.
The carbonate zawple hag a hydrogen index of 368 myg HC/g TOC
angd an oxygen index of 125 my Co,/g TOC, but only & falr
petroleunm potential of 5.3 mg HCO
a hydrogen index of 189 mg HC/g TOC and an oxygen index of

i sum petantial of 1.9

L/g vock., The bulk sample has

87 my Co,/g TQC, but only a poor pet

mg BC /g rock.

The silty claystone which makes up the bulk of Section 2 has

3

9il. The Rock-Eval pyro~

o
]

a rich potential for gsneration

lysis data is similar 1o those sxpscted for pre-pil window
v

mature Mandal ®m. sourcs rocks in the Vviking Graben. Ths
data is & strong indication that Bection 2 is eguivalesnt to
Mandal Fm,

Koy
{2
[£e]
tand
=3

Seotion 3 {3850 =

iy
%
o
¥

Sixty-two zamples weore analysed by Rock-Eval pyrolysis

this section. The sampleés have hydrogen indices ranging from
20 to 542 mg HC/g TOC and the oxyvgen index from 11 to 88 ng
with

QQ?/g TOC. The hydrogen indices show a general decrease

oy
b

depth as illiustrated in Pigure Sb. This suggests that ¢
variations in the hydrogen index are mostly maturity depen-
dent. Tt

gen index occurs below 4000 », which is the approximate

is also seen that the majovr decreaszse in the hydro-

depth of peak oll generatbtion {see later discussion}y. The
petrolaum potential shows a similar decrease with depth.

This ranges from vich (31.3 nmg HT/ rock)] in the upper

g

levels, to poor (1.8 mg HO/g rock} towards the hase, A
geneval decrease in kerogen content with depth can alzo  be

sgen {¥Figurs 3c¢}.



e

The maturity of Bection 3 yanges frow top to base of  oll
window {sees later discussion}. The original potential of the
formation is thsrefores pressrved only in the upper part of
the secticon. The data for the upper part of the ssction

ndicates a gond to rich potential for meneration of oil and

b

gas. This potential is thooght to have originally been

faivly similar throughout the section. Section 3 is  thought

to be squivalent of the Farsund and/sor Haugssund Fi

&5
43

o

Generation and Migration
{Production Index, Sﬁ/;sﬁ+52;}
R &

The produstion index data from Section 1 is guite wvariabls,
but genegrally bigh {Pigurs 3a}, indicating the presence of
migrated hydrocarbons in this section. This is supported by

values {Filgure 3k}, A previously
0

~

¥

the gsnerally high By

;..h

discussed, the sectieon iz oot thought Lo have any inherent
souvres rock potential of significancs and hence the free

hydrocarbong present must have migrated into the section.

The production dinde

X
than in  Section 1 and deoss not indic

3 ate that substantisad
amgunts of free hydrocarbons are present. However, the
ampunts of free hydrocarbons (Pigure 3b) are high, Thighex
than for most of the other I3 2 isg

not within the oll window

i

~

Iittle of the in-situ kerogen 1s yet conv
hydrocarvbons, The section doss however, as pravious
cussed, contain & {very}! rich source rock for oil. Hance
only a small conversion of the kevogen could produce measur-
able smounts of frse hydracarb= i

show that the hyvdrocarbons press

£ oonly generated inesitu, but probably alse
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y

The production index data from Section 3 shows & rvegular
increase dowowards from about 40080 m, @s can  be sesn  in
Figure 3a. This increase corrvesponds with pesk oll maturity
¢see discussion bslow) and also with the absolute ampunts of
free  hydrocarbons (Pigure 3k). The Section appears o
generate increasing ampunts of frepg hydrocarbons downwards,

£y

orresponding with a decrease in the hydrogen index (Figurs

[ %23
o

4, Shi. Most of the hydrvocgarbons pressnt in this sectieon

byis

te probably generated wmore or less in~situ.

Maturity (Tmax]

Most oof the analyssd samples below 3200 m consist of clay~
stones or siltstones containing kevogen type 1T wr I3/711.
This makes it one of the better wellg for sstimating maby-

rity based on  Tmax data. The data is plmtt@d in Figure 4.
sased on the Tomax dats the well s immature {less ithan $0.% %

Ro) down Lo about 3325 m. It i eaviy mature {0.5 to 0.6 %
a

Ro) between 3325 mn oangd 3575 wm. The top of the oil windeow
{0.8 § Ro) is epncountersd ab 3575 m and the base of the oil
window (1.0 % Re} at asbout 4350 wm. Peak il wgeneration

{(0.8.% Rold ocours around 4000 m. The base of the condenzate

window {13 % Ro) 45 difficull to sgtimate sxacily due Lo

the none~linear naturs of Tmax at such high maturities It
13 howgver suggests that this would ocour between 5000 n

and 5600 w, This indicates that some liguid petroleum could
srill bhe found at depths down e at  least 5000 m and that
all liguids need nobt bs  or

)

sracked to gas before about 5600 m

this area.
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PYROLYEIS ~ GAS CHROMATOGRAPHY

Thirty-five samples were analysed. Typical pyrograms cap be

3

seen in Pigures Ja-g and a8 pyrolysis products triangle i

e
%

Figure 8, Pyrolvsis GC data are listed in Table 3.

Four samples from this section were pyrolysed. The pyrograms
of vhe two analysed carbonate samples are similar, showing
anly gassous products and alkenes due to pyrolysation of
asphaltenss {Figure 7Ya). Ths two pyvograms of the marl
samples are parrven, sxvept for some gaseous products (Figure
Th). None of these four samples have any source  rock

potential,

2 {3205 - 3550 wi

Loz ]
0
3
1
§e
o
(55

2

Nine samples from this section wers pyrolysed, all clsy-
i

=
stones. All nine pyrograms are very similar. Thsy ave domis-

i
nated by alkenesalkans doublets and festure & vising bass-
&

¥
ling. Aromatic compounds are present, but nobt prominsst and
phencl conmpounds are unsignificant (Figure Vo). Ths pyro-

grams show that the samples are all immaturs to sarly mature
source rocks containing kerogen type 1T, 1.¢. olil-prons.

However, the maturity is low and canneot explain all the

mature hyvdrocarbons found in thess aample&a The pyrograms
are those typileally expected for muaturs Lo early wmature
Mandal ¥Fm. sourcs rocks in the Central Graben area.

Seoction 3 {3550 ~ 4382 m)

Twenty~tws samples from this sesction ware pyrolys

w
]
ja
-
w
$reb
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claystones. The pyrograms in the upper part of this ssction
are similar to those from Sesctien . The pyrograms in

section 3 do howsver show & regular change in pattern with
depth. The vizing baseline Dbecomes less prominent and dis-
appears towards the base of the section, the alkene/slhane
dovblets become less prominent {espscially the lates =luting
peaks ) and  the gaseous compounds increass (Figure 74 and
7e), Thsse rhanges ave thought o be primsrily due to
increasing maturity, The greatest changes sesm Lo poouy
arcund 4000 m and are probably associated with the onsst of
peak oil generation. Some varistlions can be seen between the
pyrograms that are not maturity dependent, but dus to slight
variation in the kerogen content of the samples. Most of the
zamples coantain Kerogen typs 1D to II/III, but some may

de almost o kerogsn type III, making type II/1IY the

o3
1
52
;’;J

average. The section is currently gsnerating hydrocarbons

and is thought te be the source of the observed hydro-

rbons in this well. The gensration of bydreocarbens 1is

ially prowdnent  in the lowermost 400 m of the well.

Towards the base of the well most of the kerogen haz  besn

converted to hydrocarbons and 1t is probable that crscking
i t &

top condensate windew) will begin closzse to the base




EXTRACTION DRDATA

b

tpen samples betwsen 2985 wm angd 438% m weres extracted,
the 50M fractionatsd and the hydrocarbong analyssd by  gas
chromatography. Data ave listed in Tables da~e, 5 and & and
plotted in Eaclosure 2. The chromatograms asre shown in
Appendix 4. The contents of extracsiable organic matervial and
extractable hydrocarbons are plotted versus depth in Figures

¥ -

yd

ey

Ga-d, Selected saturated poarbong gas chyomatograms  are

ghown in Figuves 10a-e. Selected arowmatic hydrocarbon  gas

chromatogramg are shown in Pigures iles-i, Flgurs 13 shows &

%

niot of the various calsoulst

epth.

(S S T £ I

4 vitrinite raflectances versus

i??,

Sectien L {2800 ~ 3205 m}
One light orange to orange-grey limestone  and twe mainly
light grey marls were analysed. The TOU centent of t

~ ~

stone is  falrly high &t 3.7 %, both marls have falr 7TQC

contents. The amount of BOM and BEC in these thres samples

g high with TOC normalizged valuess of > 300 mg EQM/g TOC,

with BHC conpris er 784 % of  the BEOM. These valuss

suggest that all three
@

hydrocarbons {&e

Fouy byvown~grey to  dusky yvellow-brown to brown-black colay~
stoneszs were analvsed. Thssy have rich 7T00 contents, wigh
over 7 %  £gr the uppermozt {3228 m) and ¥ -~ 5 % for the
othey three, EOM contents mirroy TOC contents, although the
¢ TOC  claystone has 2 slightly highey BOM/TOC  and

&,

C
¢ claystones, possibly due to s

%_.J
lﬂ
:3-‘
wm
§%
o
A
3
3.2
bt
5]
D
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migrated hydrocarbons. EOM/TOU values of 100 ~ 150 mg EOM g
TOC and EHC/TOC values bstween 30 ~ 60 mg BHU/g TOC  suggest
that the claystones are at the onset of hvdrocarbon gesners~
vion, while considerables bitumen gensration has already
gocurred. The higher ratio of saturate o aromatic hyvdro-
carhons of the uppsrmost {highest 7T0C) sample 15 also
probably due  to slight staining by wmigrated hydrocarbons
{possibly locally generated).

Reotion 3 (3550 - 4382 w, D)
8ix dark grey o brown~black zlavstones were analysed. The
08 pontent of these is  fairly constant at aroung 2 0% {a
very slight decrease with increasing depth}. BOM and BEHC
sontents are similar to the lower samples from fection 2,
hence the TOC normalized valugs of BE0M and BEC ars  hnighey
than in Section 2 and show & rough trend of increasing EOM
and EHU with incressing depth {Figures Ra-b). BEOM/T0C valuses
from 117 ~ 300 mg BEQM/¢ TOC and EHO/TOC  valuss from 780 -
130 mg EOMN/g ©0C suggest these shales to be within the main
oil generation stage. The samples with the highest EOM nmay

cbe slightly enriched in BOM due to iocal migration.

Saturated Hydrocarbong

Secbion 1 {2800 ~ 3205 m}

The satursted hydrocarbon distribution of the two anslysed
marls are guite distinet from the analysed limestone. The
two marls are characterissed by 8 front-end bilased =m~alkane
distvibution ranging frow BCa s = BCag with a wmaximupm at nly g
{ e 10&). Ths n-alkane envelops from nly g = Bl totally
dominates in thess two samples. This distribution iz typical
of

light oil or even cpndsnsate. In contrast, the limestons
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Fas an  almost biwmodal diztribution of n-alkanss, with a
total rangs {rom nclz = Bl and maxima at nd Cieo nGZI and
nl.y With the mcEl maximum predowminant {(Pigure 10bk}. There
is a large unresolved envelope or “huwmg® beiwsen nC,, and

nlag I thiz sample, with prominent peaks in the nly. - nl,

g 3

o o
range due to  biomarkers such as steranes and Lrilterpanes.
Isoprensid/n-alkane ratios are similar in all three samples,

g.g. with pristane/nC, - ratios of » 3.5 typical of mat
source vocks, in this case of mature migrated hydrocarbons.
The highsr gpristanesphytane ratic of the marls nay be
related to the differences in dominant beiling peint range
of hydrocarbong rather than indicating sourcs rock differen-~
ces, The differences in  hydrocarben distvibution may bs
{fferences in porosity/permeablility of the marls
ories, L.z, higher wolerular weight Thydrocarbonsg
are present in  the more porous/parmeable limestonss. There
is alsc mov rigrated asphaltic material in the limestone
by

&
than in the marl ceoprding to the extraction and fractions-

woow

tion data result

The four analysed claystones frowm this formation have very
similar hydrocarbon distributions. The n-alkane distribution
is front-end Dbiased with & range from nly s = ngdd and =
maximum &t nCld {(Fig £

0,88 - D.68, indd

ure 18c¢). P:i&tana/ﬁcl7 vatios vary
ca stane/
phytane ratios rvange from 1,54 - L.68, typical of wmature

re n

ting mature scurce vovks, pri

&
the nl,. - nll,, vangs some peaks due Lo biomarkers such as
)

gteranes and triterpanes. Thelr presence sugyests that the
sour rocks have not yet reach the peak oil gsnegation
stage, i.e. they are eAhly mature There i1s alsp & slight
odd n-alkane preference  at nloes ncz? and nc, indicating
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The saturated hydrocarbon distributien 1s typical of an
arly mature to mature anoxic marine sourcs  vook with a

e
minor terrestrial plant inpub.

50 - 4392 m, D)

{922
4]
i3
[
Bt
o]
bea ]
Las
o
Lok
1913

of the siz analysed claystones fvom this ssguence they uppsis
most has & wery similar sabturated hydracathwn fraction Lo

these of the Section 2 samples (Figure 104}, while at

Y

3766.,.5 m and below there is & distinct change in certain

pavameters {(Pigure 10e), although the overall distribution

ig still very similar to the Section 2 samples. The main
B

differenves to the Section 2 sanples are the lower pristane/

e and  pristane /phytane raflos and

g
17
alkanegs velative to lighter n-~alkanes {(Figure 184}, There is
r

lgo a slight srend in thart thess ratios dscrease with
g

incgreasing depth, suggesiing that the changes are mainly due

to & significant increase in maturizy. The sanpds from
4444 m would appear to be an exception in that 325+ alkangs
are mush mere prominent (Figure 10e) than in any of  the
other analysed Jurassic samples. It is suspected that this
is npt due o sourgse or maturity differencss, but o deple~
tion in higher n-~alkanes caused by expulsion of mainly nﬁlg

= Blap nydrogarbons.

[

Arvomatic Hydrocarbons

Section 1 (2800 « 3205 m)

The limestone and two marl samples show the same differences
dominant belling peint ranges in the aromatics as in  the

saturated. The limestone is dominated by a large unresolved

unp,  with sbundant biowmarker compounds which probably

consist mainly of aromatic steranes (Figure 1la). The sauns




4 am&sg&m

components are  also present in  the aromatics of the mard

]
samples, but are much less sbundant relative te alkyl naph-
thalenss {Figure 11b}. Pt nthrens and alkyl phenanthrensesg

NAr
ars r&latiVQly mingr  constitusnts  of all threse sawmple
b3

i

8
v low mature spurce rocks with type
ke ker@gen, In these stainaed samples 1t suggests that th

a

4

migrated hydrocarbons are from  an sarly mature source. Th
Jow values of MNR  and DMNR support this conelusion. In  the
PRD GO of theses samples, alkyl benzothiophenes are asbundant
as well a% dibenzothiophenes and the 3+271  MNBET ratis 18
less than 1 (Figurse 1lo). This is also typical of oils of

y low maturity. The high MPIL values ave dus partly to

goelution with sulphur aromatics which are abundant in these
samples.

The arewatis bhydrocarbon distributions of the four analysed
vlayston regsenbls those in the overlyling Ssction I, sxrept

5
tiong in detail. These varlations include slightly

5

wes of dibensothigphene to phenanthrens and 41
MDET an T

Although t

rations and slightly higher DMNR wvalues,

= %

¢ galewlated reflectance value hassd on the MPIL
index suggests & maturity closs to the base of the oil
window (~ (.8 % Ro), the presence of aromatic steran

e

NE and MDBT ratvios wmentionsd  ang
2
=

presence of  abundant  alkyl benzothiophenes {(Figures 1le)
suggest the seguence 1s less mature, probably early mature,
f.e. 0.8 - §.7 % Ro reflectance vange. If may be that ths
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Section 3 (3550 - 43%2 m, TD)

The siz analysed clavstones show distingt gdifferences in
aromatic hydrocarbon distributons over those seen in Section
2. The major variationg are vonsidered to be dus mainly to
inersasing maturity. Apart fron in the uppermost  sampile,
argmatic steranes are relatively less asbundant than in  the
Beetion 2 samples and in  addition the unresclved hump in
this rsgion decreases in  sizs with increasing depth dus o
increased maturity {(Figures 1lf-g}. Changes in the dominant
resnlved components, e.y. alkyl naphthalenes and phenan-
threnes are very slight. There is 8 slight increass in  DMNR
towards the base of the well section. Ths MPIL index shows 3
slight degrease which 1s mainly due to a decrease in oo~
eluting sulphbur aromatics. There ars moreg noticsable changes
in the sulphur avomatic distribution. These include ths
Qisappearance of alkyl bsnzothlopheness and & decrease in the
3+2/L MDBT ratip below 3800 wm (cf Pigurs 1lh with Filgure

A »
1

1ied and, neay the base of the analysed section, the viptual

&

isappeavrance of sulphur compounds.

There is a cansiderables variation in the relative abundance
of alkyl naphthalenss to alkyl phenanthrenes (for exampls of
Figure 118 with 131i). This is taken to be dus to greater
depletion of the lighter alkyl naphthalenes in some - sdmples
than in others dus to variable expulsion gfficiency.

Recaleulation of ®MPIl  index o compensate for coeluting
sulphur aromatics suggests & trend in these valuegs over the

interval £rom 3200 m to 4800 m from 0.57 ~ 0.73 %. sed on

Ba
Radke and Welte, 1983 formula (0.6xMPIL+0.4) this gives a
caleuiated vitrinite reflectance trend from 0.8 at
to 0.87 % at 4044 w and 0.87 % at 4385 m. Usin
£

n
ive formula used by Boreham et al 1588 (0.7xMPL1+0.22), the
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A0 m {.58 Re

3900 m §.67 Re

4300 m .75 B

Based an the general avomatlc hydrocarben fingerprints, the
caleulated % Rp  wvaluss using this latver formuls sre pro~
bably more covrsct at 3200 w, while wvalues from the formula
of Radke and Welte appear more corvrest abt 4300 m. The latter
formula is strengly affected by co-elution with sulphur
compounds in  Section 2. Another aromatic mabturity vwabtice
known as the Meithyl Phenanthrene Distribution Factor (MFDE)

developed by Rvaldhsim et al {MPDRP= {2MB+3ME)/
(2MPIMP+IMP+ONPY; Ble 0. 166+2.2424%KP0F)  was alsc uszed o
caloulate eguivalsnt wvitvinite reflectance acgerding to
another formula covrelating this ratio to witrinive rvefieg-
tance, The vitrinite veflectance trends determined using
thedir formula and the othsrs are shown in Figure 12.

Depth Ro Borehag Kyaldhein Radke, Welts
3243 0.7% %

3308 0.80 % Reo .59 % Re ¢.91 % EReg

3548 .21 %

3640 §.84 % Re 0.8% % Ro
3768.5 $.65% % Be .76 & Bo $.84 % Re

4148 $.33 3%

4177 .72 % Re $.8% % Rg

4272 .73 % Ao Q.82 % Ko 3.87 % Re

4274 G.87 %

The trend bhassd on  the ¥valdhein formuls i intermediats
beiwasn the other two he corrvect brend i alzo  considered
o be  that intsrmediate between ithe Radke and Borshan
trends. Based on GC fingerprints and Book-E data az well
as aromatic ratics besides the MPIL, the Correct trend is



IO

rouvghly from 0.6 % Bo at 3250 m to §.8% % Ro at about 4300 m

e 1

{see Figure 12). The base of the oil window using this trend
A

&

srours at approximately 4500 m.
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VITRINITE REFPLECTANCE

Y

& teotal of ninetsen whole rock samples was analyssed  for
ging witvinite veflectance, tw

heing sidewall cores and the vrest cuttings samplas. The
i & interval 800 - 4382 m and

X i 2
covered & stratigraphis range of Lower Cretacecus to  Upper

legtance data is presented in Table 7,
& plot of vitrinite vefleotance versus

g
tal sample histograms are included in  the

In the fivst four samples (2%00 -~ 3176 m) the overall phvto
elast content is extremely low, with the szception of the

3100 m sample. The litheolegy iy alse of 3 very mixed type,
&

vanging from 2 -~ 4 type laystone to sllty wmaterial.

{431
‘\1 (]
4
3

Poor guality and swmall sized vistrinmite is vars. Bitumen

staining is slmost absent,

5

The two underliviag

3

gam rd 3243 m) are very simie
rkar to ﬁhe above, except for a slight improvement in  ths
vitvinite guality. Bitumen staining is low in  the 3201 nm
saxyle, put high in the 3243 m sa

1

A maried changes is obhzerved in the 3294 m zample where the

overall phytoclast vcontent is woderate Lo high and whers
40 % of the total content i1s mediuvm guality and small  io
lavge sized vitrinite, Biltumen staining is high, thus signi=

ficantly depressing the reflectance valuss.

in the four underliving samples {3450 - 3651 w) howevsr, the
1 gain very low and pooy fo medium
es. The olayvstone of

is wver pyritie, except in the 3620 n sample



. geousinor

whrich mainly consists of siltstone/sandstone. Bitumen

staining is low to wmoderate.

In the five underlving samples {3750 ~ 4149 m} the overall
maceral content is lpw  to very low and poor guality and
small sized vitrinite 18 very vare. The lithology is very
mixed, ranging from 2 ~ 3 types of claystones to siltstone.
Bitumen staining is low until 3248 m, but apparently increa-
ses downwagrds.,

The next two samples {4251 and 4274 m) contain wnoderats
amounts of phytoclasts, but  the vitrinite content is  varis
able. The 4251 m sample has almost 40 % vitrinite, and most
of which &5 of medium guality and medium sized., Bitumen

}

staining is low to moderate. In contrast, the 427¢ m sample

Lae low

s‘

R2e.

has vitrindits ondy in fraces and staining

The two deepest samples (4328 and 4392 m} are very similar

to the 4274 n sample. Both have low maceral contents and ths
guality of vitrinite is poor. Staining is moderate bte high
in the 4328 m sample., but slightly less in the 4392 m sample

where no determinaticen was possible due to ary limited

B

By

sample amount.

Based on the dats obtained and the microscopic vhyervations,

iy

a thermal maturity trend is suggested for the well, Accor-

dingly, the well is e
{Ro = 0.6 %) around 39

Amated to reach oil window maturity

st
8¢ m and is thought to remain within
{.‘Q

the oil window until the target depth.
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VISUAL REROGEN MICROSCOPRY

A tobal of elsven samples were gxamined, covering the intay-
val I000 - 4345 m. The detailed herogen compositions are
shown in Table 8, while the gross compositions are plotted
in a trisngular diagram, Figure 14, HNaturity data  {Spore

colonr Index) iz iooludsd in Table 7.

Kerogen Typing

The single Ssction 1 sample is dominantly liptinitic {35 %).
put this iz overwhelmingly of fins-grained degraded and

rewnrked matter, sporespollen being subordinate. No Efresh

algae are identified. The assenblage is possibly bituminous.
Aocorvding the kerogen asssnblags this lithology has little

B

X 2
herent spurce potsntial. The high

5
oo
(4]
A
o3

o nydroegen  index
ponsidering the poor *“al;ty organic matter cobsesrved wmay
re 5

taining by asphaltene

tixg

The uppermost S8gotvion 2 sample (3243 w) consists prachieally

only of liptinite

-

this being mainly of yellow-brown  £lupr~
ey .

escent, good guality {? butiminous) aworphinits. Degvaded

spere/pollen, algal shreds and bituminite are subordinate.

azssemblage has sexcellent
3

The lowsr sample (3549 w) surprisingly vielded insufficisnt
. f GbY Y

organic wmabtsr  for  kerosy put  appears o be
strongly algal and Dbituminous simil t

.
ne  overlyin
na

sanple.

The sight Section 3 samples sxamined heve broadly similay
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kerogen compositions to  esch  other, containing strongly
dominant liptinitic kerogen {»> 80 %), This consists malnly
of brown/vellow~brown fluorescent amorphous matier, possibly

including rewprked material or degraded woeody (vitro-humic)

17 ?'

tion in

&
£
rs'

ter, There is & variable slgal zontsnt and varid

servation and grain-size, while dinof Zag@$‘atag geeur  in

3
g
1]

l"\t

ace amounts, Cuticle dis also present, particularly at
4101 m, which 4ds the most coarse-grained (? near source,
more tervestrially affscted). Vitrinite and insrtinite poour

in only trace Yo accessory (< 1€ %) amounis.

These anoxic, deminantly mavine assemblages suggaest Section
3 to have souree rocks similar to those of Secticon 4, at

least in the wupper levels., There appears however to bes =&

vendency for decreasing kerogsn guality with depth.

oroplets of free hydrocarbons {intense whitish blue fluor-
ascence) are recorded din the samples &t 4101, 4323 and
4341 m, these being particulariy abundant at 4101 m.

The 8CI data for the individual samples suggests the top of
the oil window {801 6&.0) to ogour betwesn -~ 3550 m  and

~ 3810 m, the uppermost sample (3000 m) being wnoderately

3

mature, The linear xegressicn line for all 8L1 data susnge
the top to ogcur at ~ I650 m, i.e. in Bection 3. By extra-
polation the base of the oil window (SCI 8.0} iz tentabtively

sstimated to ooour at o~ 4730 m,



CONCLUSIONE

en made based on analyszes

The following conlusicns have be
oUs 2/8-14:

performed on samples from well W

si3
g

Soursce Rook Potenti

Section 1 {2800 « 320% mw)

Based on general licthostratigraphic knowledge and informa-~

tion from Amoroe ang chewieal data, thiz section is oon~
st of the Chalk Group {(? - 2885.5 m}, {romer

Enoll Gp. (28%5.% -~ 3185 m} and ths strongly weathered/

groded upper part of the Mandal Fm, {3195 ~ 3205 m). The

interval from 3185 = to 3185 » lithologicselly

tbased on  cuttings samples) mors  the Mandal ¥Fm. than the

Cromer Rnoll Gp. However, both the 7ToC content

gamma ray readings are wostly low  and not typl

Mandal Fm. It 1 suggestsd that the intesrval from 3165 m  tuo

3 ¥

mavevial probably deriv

B
,3‘

4 partly from the Mandal Pm., whers~

s
=3

185 m represents pavily rewovrked (thoroughly weathered)
&

o
g the dnterval from 31985 m to 3205 n rspresents weathered,

57

but not revonrked Mandsl Fm.

3]
33
Y
[
;.)
e
"y
Ny
142
™o
o>
553

-~ 3558 m)

This section of the well is, hased on geochemical data,

thought to represent unweathered Mandal Fwm. This section of

143

very rich source rock for predominantl

£ 3

foan

the well

but also gas.

WLy
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Ssction ¥ (3550 ~ 43922 w

Based on geochemical data and information from Amoce., this
section of the well is thought to represent thes Farsund Pn.,
although purely on geochemiecsl grounds. The presence of
Baugssund Fm. cannot be ruled out. This sestion of the well

ire

s congidersd to presently have a richk to fair potential for

eneration of pil and gas. The potential decresses regulavly

&I}

with depth and much of the apparent decrease in present day
source rock potential is due to  the maturity of the rock,
The original source vock potential is estimated to have besn

virh at the top, possibly rsduced to good at the bass, It is

L

hawewver, most likely that the original potential has been
rich even at the base, as the lower part of the ssetion has

& matuvrity past peak pil generation.

Generation and Migration

None of the analysed samples in Bection 1 are consideved to
have gensrated any hydrocasbons. Migrated hydrocarbons  arve
however abundant, sspecially in limestones. These hydro~
carbons have apparsntly the same mabturity as  those in

o

Section 2 and are mozt likely sourced from thisz section,
especially as hydrocarbons can be traced all the way from
Section 2. This correiation is howsver, not supported by
GC~ME or isotope analyses, which have not been performed,
but it is e unlikely that such analyses wounld

ot der
contradict this interpretation.

The Section 2 samplez ave as previocusly noted considered to

consist of unweathered Mandal Fm. 1lithologies. The top of

this section is presently above the top of the oll window

{0.6 % Ro) and all of it is thought to have

(0.8 % Ro) maturity. Sowever, the section is full of hydro-
1

]

pre~peak oil

ons which are mest likely generated in-gsitu. These



hydrocarbons are early gensrated and  relatively sulphur~
rich. Sse discussion in Extraction chapter. Losal migration
from Section 3 is possible, aspeoially towards the hase,
Section 2 appears to be expelling hydroecarbons into  the

overiying intervals.

Seotion 3 is also cuvrently gesneration hydrocarbons. The
hydrocarbons in this section are more maturs, bsing  within
the oil window with & waturity clpse to, and fowards the
base probably past peak-0il gensration (0.8 % Rol. This
indicates that towards TD most of the gensrative potential
of the rock hasz been realised and hydrocarbons ate actively
being expelled, The vork ig sesn tu contain move free hydro~
carbons than normally found sven in purtently generating
spurce rocks, and it is speculated that the rock is not vet
in eguilibrium with respent to generated and expelled hydro-
carbons, f.8. that mors free hydrocarbons are present in the
rock than thers would be at eguilibriuwm.

Maturity

Maturity estimates for this well have besen very difficult

and the wariocuys maturity

giving widely vaviable
13}, The

be usziegss

vitrinite

and
in
the vitrinitic particles

of particles. Chemical pa

{gee Extraction chaplteri.

visuwal kerogen mice

matuvrity parameter.

considered rsasonably scoura

-
S

zhows &

‘ \\ 3\-'- ';n L) Tne

proposed maturity

for variations in the kero

parameters have bean conte
maturity estimates | i

rafTQCtarﬁe resul
Section 2 and 3 due
and also dus

ramete

cembined plot of sels

3
4
rgj
%3
o
1
®
o)
ftos

tz are congidered to
of

mumbysy

o the staining
© low

- e o
T8 Cah

clou from
probably a fairly rsliable
the Tmax data 1z &lso

Figure
the 8CI
drawn to com@&nSﬁte

sition and staining and
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sugygests that the top of the oil window (0.0 % Ro} ogeours
close Lo 3600 m, while the well becomes ezarly maturs glose
to the top of Bertion 2. The base of the oil window (1.0 %
Ro) ocerurs below TD  and extrapolation sugges it toe poour

lose to 4700 m. The maturity gradient for the well c¢hanges
round the top of Sectien 2, This is indicated in Figure 15
but can be clearly seen in the bottonm hole temperatuy plot

I

{Figure 16). These changes in the thermal gradient appsayr o
be connected with the change in lithology fre marisg/line-
stone in Section 1 to claystones in  Bections 2 and 3, the

aystones being less conductive. Due to the change in  the

;;«J

srmal gradient around the dntsrval where the well becomes

)

arly mavure (0.5 % Ro}, the exact point of onset of sarly

"13{‘3:{’1

maturity is difficult to estimate, but 1s  suggested Lo

cuingide with the top of Section 2, il.e at about 3300 m.
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Figure ab: Well NOGS 2/8-14,
51 versus depth
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Figure 3c: Well NOCS 2/8~14,

52 versus depth
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Figuee: 4
Tmax Data for Well NOCS 2/8~14
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Figure sb: Well NOCS 2/8-14,
hydrogen index versus depth
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Figure 12: Calculated Vitrinite
Reflectance vs depth
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Figure 13: Vitrinite Reﬁecmme versus Depth %“
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igure 14 Kerogen Composition and Potenthial Hydrecarbon Products
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Figure 1&: Comparison of SCl and Tmax
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Table 1 ¢ Lithology description for well NOCE 2/8-14

Pepth unit of
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Takhle 1
Dapth

pepth
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Lithology description for well NOUS Z/8-14

int Cvd

AARR R Qo e

2843.00

2864.00

985,00

A006. 60

3006.00

unit of meagure:: »

- ceousBinog

Type Grp Frm  Age Trh  Sample
TOlY %  Lithology description
GO37
8¢ Ca : or gy te it or to w ; OOIT-1L
2.06 30 8sh/sClst: it gy to m gy to drk gy, wx, cale 003%<2L
10 Sh/sClst: pl brn te pl v brn, wx go3v~3%u
0G3g
3.08 8% Ca s or gy to 1t or OU38~1L
10 8hsClst: 1t gy to m gy to drk gy, wx, vale O0038-2L
5 Bh<Clst: pl bron to pl vy brn, wx, calc DO3B~3L
tr Cont : dd, £ib DO3B~4L
po3s
L. 88 &0 Ca : 4t oor te or gy, mrl GO38-1L
40 HMarl : At ogy OO38-2L
Ly SheoCTlst: mogy bto drk gy to brn blk, wx, 0038- 3L
gale
Qgs2
SO Marl : 1t gy to omogy O002-3L
20 Ca : pl y bran, st DO02-2L
28 Cont ¢ 8%, Niga-ad, prp Goo2~4L
1.65 bulk QL2~0R
tr Sh Clst: m gy tu drk gy 000211

70
36
T
T

Ca : O gy

Marl : 1t gy

Eh/Clst: m brn to pl brn, cale

Sh/Ckst: brn gy to drk gy to brn blk. wx,

SRl

0040

0040-1%
004025
$O40~3L
§040-41%



Table 1 : Lithology deszription for well NOCE 2/8~14

Depth unit of measurs: m

Depth Type Grp Frm  Age Trk  Sample
Int Cvd TOU% % Lithology description

3024, 00 G341

5¢ Cont : Coal-ad, prp, £ib 0041115
28 Barl 2 1t gy 0041~-2L
20 8/8st : ow, £, 1 0041-3L
10 Ca : 1t ot to or gy 004341,
Lr BhsClst: » bro to pl brn, cale 00¢i~51

304500 0042

§.43 80 mMarl s it gy 0042«11%
10 Ca : 1t or, mrl 0042-2%
10 Bh/Clst: m bron te pl brn, wx 0042-3L
tr Cont : prp 0042~4L

2068, 00 0043
0.62 80 Marl At gy toeon gy 0043~1%

48 Ca it or to or gy, wrl G043~2L
fr 8no0lst: m obrn o to pl brn, wx QU43~3L

3084.00 0044

&0 Marl 2 LY gy to on gy B044~1L
40 Ca : oF gy Lo 1t or 0044~21L

3080080 ‘ ‘ 0045

8.70 70 Maril it gv to n gy §045-1%
30 Ca , 9% L0 BT gy 0 Pl oy brm, wmrl 004525
tr ShysClst: pl brn to ®w brn 004535

5 ws
o
a3
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Table 1 1 nithology description for well NOCS 2/8~14

Depth unit of measure: m

Dapth Type Grp Frm  Age
Int Cwd  TOCY % Lithelogy description
3086.00

$.564 8% Marl
L5 Ca
tr 8hsClsk

1t gy to m gy
i1t or Lo or gy to pl v brn,
pi brn o m brn

b wm w8

3100.600

85 Marl It gy to ow gy
3% Ca o pl oy brn
.90 bulk
tr ShyClsh: wm gy to drk gy
tr Cont POpIp
3102.88
T0 Marl : 1t gy o om gy
30 Ca : 1t or to or gy to pl v bin,
tr BhsCLlsts drk gy to brn blx
Ly Cont : prp
J108R.00
1.59 80 Mard : It gy toom gy
20 Ca : 1t or to or gy to pl y brn,
r §h/Clst: m brn to pl bin
31i4.00
.80 9% Marl 2 1t gy to oo gy
5 La : It or to or gy to pl vy brn
Lty BhsClst: drk gy to brn bik

s 2 O 0
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Sample
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004521
004831



Table 1

Lithology description for well NOCS 2814

Depth unit of measure: n

Depth TYDE Grp Frm Age Trr Bampile
Int Cvd TOCY %  Lithology descriptioen
3120.08 Go5
75 Bard : iR gy toomogy g050-1L
2,28 25 Qs : it or o or gy to pl v brn 205025
3126.00 D083
.63 50 Marl v 1t gy to 1t brn gy B051-1%
10 Ca I oor o oor gy to pl v brn 8051-2%
tr Cont : prp 8051~3%
3332.0¢0 8052
£.51 35 Mari s it gy to 1t brn gy 00583-1%
5 Dz s It or te or gy to pl v brn GUB2-2L
Lty Cont Ioprp 0052-3%
3138.00 DOs3
8.83 &0 Marl : 1t gy to it brn gy Q053~1L
15 Ca ¢ It or to or gy to pl y bron 005321
5 8heClst: bro gy to dsk brn to drk gy, cale 0083-3L
tr Cont :oprp QUE3~4L
314480 0854
.47 80 Marl 1t gy to it brn gy $054~1L
20 Ca 1t or te or gy POS4-2L
r Cont oprp D054-33
3150 .40 JO8%
0.88 50 Marl : 1t gy te 1t brn gy DOS5-11,
3¢ Ca ¢ 1t or to or gy D0R5-2L
20 8h/Cist: brn gy to m gy to drk gy, wx DOS5~3L
tr 8/8st ¢ 1t gy tv It or, £, hd CORE~4L
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Table 1 ¢ Lithology descripticon for well BOCS 2/8-~14
pepth unit of measure: n

pepth Type

int Ovd  TOO%

3156.00 QUBE
g.58 &0 Mari : It gv to 1t brn gy Q086~1L
30 Ca : 1t or to oy gy 8056-~2L
30 sh/Ckst: bro gy to w gy to drk gy, wx Q056<3%
v &8st ¢ 1b gy e It or, €, hd GUES~4L
3162.60 U7
5 T8 SheClst: Drn gy o mogy, wx gOR7-1L
24 Ca D 9 gy g0R7-2L
18 marl + 1f gy to 1t bhrn gy 0057~3L
tr Cont s oprp 0057-4L
3168.00 0058
7% &h : brnogy to It bin gy fp ®m gy, wx BoSB~1L
28 Ca DY gy U058~2L
& marl v 1t gy to 1t bren gy 005B~3L
tr Cont roprp GO28~4L
3174.00 0059
42 8BS Bhestist: bro gy o 1t brn gy o » gy, wx 0059-1L
10 Ca : or gy o it or gy 0059-2L
5 Marl : It gy to 1t bon gy 0059-31L
tr Cont TPy 0088 ~4L
317¢.00 gons
140 sh ¢ brn gy te m gy, oale 0004~2%
bulk Go04~0B
r Oa ¢ pl oy brn DD04~1%
tr Cor : oprp ODO4~3L
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Table 1 ¢ Lithology description for well NOOY 2/8~14
Depth unit of measure: m
Depth Type Grp Frm  Age
int Cvd TOC% ¥ Lithology description
3180.00
.33 78 Ca DooY gy te 1t or gy
18 marl v it gy to It brn gy
10 Zh/Clst: brn gy to m gy, wx
5 §/8st it brn, £, ha
Ty Cont pry
3186 .80
8,32 60 Bh/Clst: brn gy to gy brn, calc
20 Marl 1t gy
10 Cz oY gy to It or
10 E/s8st ¢ 1t brn to ov gy, £, ha
3184.09
.26 J0 8Bh/Clsts brn gy to gy brn to drk gy, wx
i5 Marl ¢ it gy
20 La T oer gy kg it op
5 §78st @ 1t brn to or gy, £, hd
3188.00
L.&5 75 8hsClets brn gy to gy brn te drk gy, wx
10 Marl s oAt gy
if Ca or gy o 1t oy, mrl
§ 8/8st : w to lt gy to 1t b to or gy,
3201 .00
.64 100 8h/Clst: 1t brn gy to pl bra, cale, mrl

g i

G060

SO80-11L
00680-2L
0080~3L
BO60~4L
0Q80-5%

4061

D061-1L
DOB1-2L
DOB1I-2L
00&61-4L

0062
0062~11L
006221
0062-3L
D062~4L
0063

00311
006321

GO63~3L
DOEI~4L

B005
O005-11L



Table 1
Depth
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Litholeogy description for well BOCR 2/8~14

Type

Int Cvd  TOCY
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Lithology description

Sont :
Sh/ Clets
Marl '
Sh/CLlsts
Marti ¥
{88 3
Sh/Cilst:
Marl H
Sy Tlats
Marl 3
Cont t
8h/C1lsts
Barl ¢
Cont g
ShsoCist:
Marl 3

5 /\-S 8 ‘: ol

brm gy to gy brn to

T
.1‘\: gy

By

brn gy to gy brn to
it gy teo iy gy
Qr gy

rn gy o gy bro tn
it gy to it ol gy

by

bra gy Lo gy brn, ¢
iv gy to 1t ol gy
®ogy o it ben, £,

bay

drk

drk

vk

3
i
e

&
04

hd

3
e
P
%

galis

Y
47}
fuit
i1

cale

aninor

Sample

posd

3064~1L
$064~2%
3064~3L

G065
B065~1L
DOE5~2L
QO&&H~3L
gise

ghee~-1L
QReE-21

Go87~1L
BO67~2L

RUOET~3L
0068

0088~1L
0088~2L
0068~ 3L
D0ES

BO8H-1L

DDES~2L,
O0E5~3L
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Table 1 : Lithology description for well NOCE 2/8~14

Depth wnit of measure: w

Bapth Type Grp Frm Ags Trh  Sample
int Cevd  TOCR % Lithology description
3240.00 gove
4.38 95 Sh/Clst: bn gy to gy bra, ¢ale 0U70-1L
5 Marl : 1t gy to 1t ol gy GUTO~IL
tr Ca : Lt oor bo or gy, mrl go70-3L
R343.4808 Gogs
4.83 80 Sltst @ 1t ol gy to dsk y brn, cale, ely 0O0%6~2L
10 HMarl : 1t gy to 1t brn gy B00%6~1L
tr Sh/Cilst: m gy DO08-3L
3246, 00 AN
60 Sh/Clst: brn gy to gy bra, slt gi86-1L
40 HMarl : 1t gy to it ol gy 0i86-2L
tr Sh Clst: wm gy, cale OUB6~3L
3252.88 Q87
4,17 0 Sh Clst: brnm to » brn, oalc Q087-1L
5 8h/Clszt: brn gy to gy bra, cale GUB7~-2L
5 Cont : prp, 48, bar QO87~3L
3358.00 Qags
100 Cont : w, £, 1, bar ' DOBB~1IL
tr Bh/Clst: bro gy te gy brn QOBB~2%
Y Bh/Ulsh: brn o m bran, cale B0B8~3L
Lr Cont : prp. d4d DOBE-4L

3264.00 LOBYD

90 Cont s w, £, 1; bar HO8B-1%L
5 &h/CLlst: brn gy to gy bin, vals D0BS~2L
5 Cant : prp, dd UOBR-3L



Table 1

%A

Lithalogy description for well

Depth unit of measure: m

NOUS 2/8~14

Depth Srp Frm Age
Int Cvd $ Lithology descripfion
3270.00
85 Cont : w, £, 1, bar
T8 10 Sh/Cilst: brn gy to gy
5 Qont : oprp, 44
3276.60
81 78 SheCTlst: brn gy to dr
28 Cont : prp. 44
14 Cont : w, I, 1: bar
3282.00
50 marl It gy to 1t ol
30 Cont vow, £, 4, bar
1% Cont ¥ oprp, dd ‘
5 shyClists brn gy te dck gy
3288.00
75 Cont s w, £, 1, bar
i5 Cont : prp, gd
10 BhCTlst: brn gy Lo drk gy
3%24.00
80 sh/Ulst: bon gy to dek gy
18 Lont : w, £, 1, bar
10 Cont : prp, dd
tr Marl : 1t gy

00384

§o080~3%
G098-2L
gust-3L

go8l

QO8I~1L
0093~2L
008135

go8d

0092-1L
§092-2L
0092~ 3L
009245

gogs

BOS3~1L
DO83-2L
BU83-~3%

o004

00411
0094~2L
005 4~31L
009 4~48L



Table 1

Lithology description for well NOCS

Depth unit of messure: ®m

Depth

Int Cvd T0C%

S AR i i

3340.00

3306.00

I3L2. 88

$p2
(34
b
fe]
L]

pes ]
[ 962

3324.00

P

27814

eouallivor |

Type Grp Fim  Age Sample
% Litholoegy description
{oes
45 Cont y w, £, 1, bar $085-11L
§.30 40 8h/Clst: brn gy to drk gy, slt 208525
1% Cont prp, dd $095-3%L
0096
7& ‘:C’Rt M Wy fy ly bal': 6‘398“”114
.14 15 8h/Ckst: brn gy to drk gy, selt 008625
10 Cont ¢ prp, &d f086-31L
5 Marl : At gy to it ol gy H0%E~2L,
0087
i08 Cont s we £, 1, bar 2087184
tr Bh/Clst: brn gy to drk gy, slt 8097-2L
r Cont : pop, 4d g087~3L
Loy
100 Cont 2w, £, 1, bar DO8B~1L
tr Sh/Clst: brn gy to drk gy, sit D08E-2L
tr Cont s prp, 44 QUBB~3L
goag
108 Cont : w, £, 1, bar 0O99~1L
tr 8h/Cist: bron gy to drk gy, slt 0099~21L
tr NMarl 2 At gy fto 1t ol gy QLo8~3%
tr Cont ¢ oprp, dad 0498~4L



Table 1 o

pepth unit of measurs:

Depth Type
Int Cwd TOCX %
233008
160
i
tr
tr
3336.08
180
ty
tr
3342.00
g5
5
tr
3348.00
%8
5
tr
350,00
&4
S. 51 20
§,.7%
pok

w 13w

Lithology description for well NOCS 2/8~34

Gep Frm Age rd  Bample
Lithology descoription
g1gp
Cf}ﬁt T OW fr lr bar Glg\}"’“iL
shsoist: brn gy to drk gy, six glO0~2L
Mawl » 1t gy te 1t ol gy 0100~3L
Cont : prp, dd $100~4L
SRR VRN
Cont v ow, £, L, bar $i01-1k
Sh/Clst: brn gy Yo drk gy, sit G181~ EL
Cont ¢ prp, 4d 0101-3L
g1
cant : w, £ L; bar DIG2~-1L
ShoULlst: bon gy to drk gy Ql02-~2L
Cont : prp, 4d GLOE~3L
0103
Cont s we £, 1, bar DI0E-1L
ShesClgt: brn gy to ark gy QLE3-2L
Cont : prp, 4d QLD2-35
3007
§/Bst ¢ 1t gy to pl vy brn, 1 LOOT~1L
thg*st: dgk ¥y brn QU725
bulk QOLT~LB
Cont s prp DOLT~3L
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vable 1 : Lithology description for well NOCE 2,8-14

Depth unit of neasure: =

Depth Type Grp Frm  Age Trh  Sampls
Int Cvd TOCR £ Lithology description
3354.088 g1064
80 Cont y w, £, 1, bar 0104~11%
20 Cont : Opal-ad, fib, prp Q104~3L
tr Sh/Clst: brn gy to drk gy 01l04-3L
3360.400 QLOE
85 Cont : w, £, 1, bar L0518
5 Cont ¢ Coal-ad, £ib, prp g105-2L
tr 8h/Clst: brn gy to drk gy QlO5~3L
tr Ca : It gy, wrl QLO5~4L
3366.00 0106
85 Cant ¢ w, £, 1, bar Gli6-1L
5 Max : 1t gy to lt ol gy 01O6~-2%
Ly Shzuls s brn gy te drk gy 010635
L Cont ¢ prp, ad G16-4L%
3372.60 8107
15 Qont s Coal-ad, prp, Lidb $107-25L
Lty 8h/Clets brn gy to drk gy 8107~
J2T78.00 {108
60 Cont : wy £, L, bar G108-11
490 Cmnt ¢ Coal-ad, mrp £ib $108-25
try Bh/CLlst: brn gy to drk gy Qi08-3L



Table 1 ¢
Depth unit of

Depth Type

r

Int Cvd TCC%

- 1dw

measures m

Grp Frm

Age

Lithology description

Lithology description for well BOUS 7B-14

N A0 KK R K ML A VN A A,

3384.08
T3 Cont s ow, £, 1, barx .
25 Cont : Coal-ad, prp. £ib
5 Rarl : Iy gy to ool gy
£y ShsClst: brn gy to dok gy

3386.00

8.67

3402.80

3408.00

Lo
@

(73]
£

g
(N o g g

af
18
Ly

dw Ut

ISR ¥ R

Cont s Cosl-ad, pry,
Cont v wy £, 1, bar

ShsCilst: brn gy Lo drk
Cont > w, £, 1, bar

Sh/Clst: brn gy to drk
Cont v prp. fib

Cont w, £, 1, bar

3 L
Cont : prp. f£ib
EnsClst: brn gy to drk

Sh Clst:

Cont s w, £, 1, bar
cont : Cosl-ad, prp,
Tont ¢ w, £, L, bar
Sh/Clet: brn gy to drk
Cont : prp. dd, £ib

gy

gy

ad

gy, sft

B e W AR GRS TR R DO S

bro gy to m gy to drk gy

Sampile

0108~-13
010825
$105~3L
$1058~4L

gilg
0110~1L
0110-2L
0Lig~3L
011l

0l11-2L
LL1-3L

fLIZ

0112~1L
0112-2L
Q112~3L

Lo
;. 5
?,..ﬁ
$52

i

£23 13 a3
{

Ak B kX

P4 bt g

3 e
Ry

P S .

{

0114

B1i4-1%
Gli4-2%
01l14~3L
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Table 1 Lithology desoription for well NOCS 3/8-14

Depth unit of measure: ©

Depth Typs Grp ¥rm  Age Trd  Bample
Int Ded  TOCY $ Lithology desuzriphtion
3424, 00 G115
4.03 75 Sh/Clstr ®m gy to brn gy, sft L1511
285 Cont s ow, £, I, bar ‘ G115%-2%
tr Qont :oprp. Coal-ad 8115-3L
3426.,00 gii

£.12 3100 8h/Ckst: m gy to 4rk gy to bhrn 01l
tr Cont : prp. fib 011

e
g

3432.08 Q117
5.3% 20 8h/Clst: wm gy bo drk gy to brn gy R117-2L
tr Cont : Coal-ad; prp 0117~3L

118

[F32
&
Lad
265
%

o
Lo

.07 80 Sh/CIst: m gy to drk gy to brn gy $118~1L
0 Cont r w, £, 1, bar 0l18-2L

tr Sont : Cpal-ad, prp g118-3%

3444 .00 0llg

~

&0 Coant »w, £5 1, bar 01i8~1L
35 Cont > Ceal-ad, prp. £ib QLl18~2%L

5 Sh/CLkst:y m gy to brn gy 03118~3L

456,00 guns
85 Cont Coal-ad QO0B8~21L
4,58 1B §8/8st  : m ooy, slt, cew, 1 DODB~1L
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Table 1 : Lithology description for well NOCS 2/8-14

Depth undt of measure: n

Depth Type Grp FPrm  Age Trhr  Sample
Int Ovd  T0C% & Litheology description

345056 8120

B0 Cont : ow, £, 1, bav §1a0-1L

1% BhsClst: ®m gy to brn gy g1ap-2L

5 Cont : RPEP {rag-35n

3455 .00 ‘ 8121

40 Cont : Doal-ad, f£ib, prp 0i21~1L

3¢ #Macld : it gy to 1t ol gy 8121-2L

6,08 45 ShsCLlst: wm gy to brn gy 0121~3L

& Cont : w, £, 1, bar gLl2i~4L

3482.00 0134

60 Cont : ow, I, 1, bar 123-1%
§.46 40 Bh/Clst: bron gy to drk gy JLIZ-2L
tr Cont : prp ‘ QLid=-3L
3468.60 DLZR
80 Cont : Toal-ad, f£ibk, prp, 4ad 0l23-1L
.87 30 EheClst: brn gy to drk gy 01l23«2L
i Cont ¢ ow, £, 1, bar §123=3%
3474.00 : 0124
45 Cont : Coal-ad, £ib, pryo, &4 $l24~1L
XRS5 40 Bh/Tlst: m gy fo drk gy $l34-2L
20 Cont oW, £, 1, bar Sli4~3L

3480.00 0l35

34 Cont ¢ w, £, 1, bar Ula8=-1L
5.42 L8 8h/Wlste m gy to drk gy Ul25-3L
tr Cont ¢ prp ‘ 0l2s5-3L



Table 1 : Lithology descripbion for well NOUS 2/8-14

Dapth unit of measure: a

Depth Type . Grp FPrm Age Trb Bampis
Int Cvd  TOCY ¥ Litheology desoription
3486, 00 L2686
60 Cont £ib, Coal-ad, prp QL26-1L
5.12 30 8hAClst: wm gy to drk gy QL2625
18 Cont : W, £, 1, bar §1l26~3K
3482,00 0127
85 Cont : v, £, 1, bar Gladv-1L
§.16 15 gh/Clst: n gy to drk gy 013725
tr Cont T prp Gl27V~3L
3498.090 L8
650 Cont v, £, 1, bay O12B=-1L
30 Cont ¢ £ik, Coal~ad, prp OLl38~3L
6,58 10 sh/Clst: m gy Lo drk gy J1l28-3L
3I804.00 $128
44 Cont y v, £, 1, bar 0138-~-1L
3G Cant v £ib, Coml-ad, prp Q128=-2L
.65 30 ShCist: m gy to Grk gy 01l38-3%
IBL0.00 8136
50 Cont : w, £, 1; bar ‘ OL30~1L
3.37 25 Marl s it gy to m gy to 1t ol gy 0136~25
15 8h/Clst: m gy to drk gy 0130-3L
Ly Cont : PIrp DL30-4L
38L6.,08 8131
1,40 50 Ca e 1t or to w Di3i~1L
30 Sh/CLst: brn gy to drk gy, wals 013123
20 Cont : w, £, 1, bar 0131-3
Ly Cont : prp 0i31-4L



Tahle 1

Lithology description for well RNOCE 2/8~14

Depth unit of measure: m

Depth TVpe Grp Frm Age
Int Cwd TO0% % Lithelogy descriphion
3532.440
To Cont v Soal-ad, £ib, prp
25 cont oz w. £, 1, bar
5 8h/Clst: drk gy to born gy
3524.00 swe
4.7¢ 100 Sh/Clst: drk gy to brn gy to brn blk
AR28.00
4,95 50 Marl : 1t gy teo 1t ol gy
40 Shy/Qlsts @ gy to drk gy Lo bro gy
10 888t ¢ wrte nm v brn, £, hd
2534.08
‘ &5 Cont s Toslwad, fib, prp
.74 A0 BheUist: drk gy Yo brn gy to bra blk
5 Ca ¢ 1t or
v Cont v ow, £, 1, bar
3540.00
2.7% &0 sh/Clst: drk gy to brn gy to bon blk
40 Cont : w, £, 1. bar
rr 08 : it or
wr fant : prp
3546.08
48 Marl s 1t gy to 1t brn gy
I Cont 2w, £, 1, bar
23 8h/Clst: drk gy to brn gy to brn blk
& Cont : oprp

geoanBuor

Sawnple

AR I AR SRR, DR AR

8132

$132-1L
Dl32~2L
0134~3L

Q133

$i33-1L
$133~2L

11333k

Qo7l

Govi-1L
QO7i-2L
OUT71-3L
0OTi~4L

0072

8072~1%
007 e~2L
3273~3%
Qo73i~4L

ou73

0073~1%
007321
0073~3%
0073~4L



Table 1 : Lithology description for well NOUS Z/8-14
Depth unit of messure: ®
Depth Type Grp Fm hqa Teh
Int Qvd TOC% % Mltnmlmqy de wziptimn
I547.00 swo
.46 100 sh/Clsi: drk gy to brn hilX
3548 .00
8¢ Cont : w, Coal-ad, svap
4,53 10 slvst 3 drk gy to dsk vy brn, oly
3852.048
99 Cont y w, £, 1, bar )
18 Bh/Clst: drk gy to brn gy to brn bhik
tr Cont T pry
3588, 00
&0 Cont ¢ Coalead, prp, b
20 8h/CList: drk gy to brm blk
15 Cont : ow, £, 1, bar
5 Marl ¢ At gy
tr Coal LW WX
3564.00
3543 45 8h/Clsty drk gy to brn gy, cale
40 Marl y it gy to om gy
10 §/78st @ w to 1t gy, £, hd
5 Cont : Cpal-ad, prp. £ib
3570.060
3,13 70 HMarl ¢ 1t gy to mogy
25 shy/Clists drk gy to brn hik
5 Qont ¢ prp, 4d, £4id
£y Lont sow, £, 1, har

Sample

R AR SR R R 4 S

Gods

HU09-2L
0U09~1L

RS

0074~1L
0074=2L
0074~31L

S07s

OO75=1L
SO75~32%
g075~3L
G075~4L
Go7T5~5L

goIs

GETE
%Q'umEL
SO7E
GQ?&“%L

0877

DOTI~1L
goTT-2L
ge77-~3L
Q077 ~-4%
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Table 1 : Lithology description for well NOCS 2,8-14

Depth unit of measure: n

Dapth Type Grp Prm Age Trh Sample
Int Ovd  T0C% % uztﬁgwagv ﬂeeLrlﬂthF
3878, 00 swe 0031
3.32 190 8h/0lst: drk gy to brn blk U031~1L
£y 8/8st 1 pl ¥y bran, £, lan G031~2L
3R76.00 guT78e
75 ShoCLlsty dyk gy toe brn blk gL78~1L
20 §/8st ¢ pl v brn to m ¥y brn to it gy gR78-2L
ers, hd
5 Cont : prpy £4 §i78~31L
tr Marl ¢ 1t gy to omogy BO78~4L
3582.00 HoTs
40 Cont : w; £, 1, bar DO7E-LL
4+ 98 40 Bh/Clst: drk gy to brn gy to bra blk BOTE~3L
16 8788 @ wobp 1t gy, &, ors, 1 BOTE~EL
5 Qa : It oor GO78~4L
5 Cont : prp, fib BO78-5BL
IBBE. Q0 poBa
58 Cont : Coal-ad, fib, prp 080~ 1L
2.3 45 Sh/Clst: drk gy to ben gy to brn blk 080-2%
5 Cont :w, £, 1, bar QO0BO~3L
tr 588t 3 wote It ogy.e £, crs, 1 Q0BO~4L
3584.00 (0BRY
45 Cong s w, £, 1, bar J0BI~1L
45 Bh/Clst: drk gy to brn gy te brn hlk, hd 4083:~2L
5 Cont : prp. fib J0BL~3L
& §/%s¢ it gy to pl ¥y brn, wrs, hd GO8I~4L



Table 3

Lithology description for well NOCS 2/8~14

Depth unit »f measure: »

Depth Py Grp ¥Prm Agse Trb
Int Cvd  TOCR % Lithology description
3600.00
58 Cont w, £, 1, bar
3.64 25 Sh/Clsty drk gy to brn gy to brn blk, hd
10 8788t ¢ 1t gy te pl y brn, ors, hd
5 Cont : prop, £ibp
3606.00
L8 Cont :w, £, 1, bar
tr Sh/Clet: drk gy to brn gy to brn blk, hd
Ttr /788t @ 1t gy to pl oy bra, ors, hd
tr Cont prp. £ib
3832.00
65 Cont s w, £, 1, bar
&.54 25 Sh/Clst: drk gy te brn gy to brn blk, hd
5 Cont prp, dd
5 B/88t i gy ko ploy brm, ors, i
361800
85 Cont : we £ 1, bar
3.38 15 8h/Clst: drk gy to brn gy
tr Cont 2 prp, dd
ty B/&8st it gy to pl ¥ brn, cors, ha.
3624.00
St Cont cow, £, 1, bar
5 8h/Clst: drk gy to brn gy
5 Cont  prp, £ib

Sample

0082

BO8I~1L
DOB2-3L
BOB2~4L
008235

Q083

0083~-1L
0O83~2L
QD83~3L
gf83-4L

o84

0084~1L
GU84~2L
00B4~3L
QUBs~4L

0085

DO8B~1L
OB~ 3L
0853 L
LOBE~4L

0l34
0l34-1%

0134~2L
Cl3g=~3L



Table 1 : Lithology descriptior

Depth unit of measure: n

Depth Type

Int Swd TOC%

Gry Fim  Aus

Lithology description

on

3630.08

kst
(43
Ll
o
<

e
e

3642.00

3648.00

3650.00 swr

Lyas

s AR A ]

ot

S &)
5.5 453

#3

53 453

¥ ~d

{font
Cong
ghn7Clat
Hard

v v

L%

E

Zont ¢
sont 3

8h/Clst:

cont <

-

cont :
.
:

Sh/Clst

Cont
S/88t
cont

sh/ Cls

K. KA L% X

fa g

Bh/Cist:

gltst
Cont

P 2

m gy to drk gy
it gy to ®m g9y

brn gy to drk gy

bron gy to drk gy

to brn blk

drk gy to bran blk, s

QL3515
QL35~2L
0135-3L
$135~40

0136
gL36-1L

0136~-3L
0136~3L

e
§oh
1y
= $

£

H

o B o 3 i

R ool o

$23 162 2

)
3

fod BB

R i

2

138
0l38~1L
LL38~4L
0138-2L
0138~-3L
O30

§030=-1L

gl

0010~3L
S0L0~1L.
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Table 1 @ Lithology desscripiion for wall N

#

Depth unit of measures: m

Depth TYpe Grp Frm  Age

QCE

2/ B34

R

seounnor

int Cvd TOCE ¥ Lithology description

e e s A s

3684.00
25 Cont s 1t gy £, i
b ShsClst: brn gy to drk
Lty Cont T prp
366000
95 Cont v w, £, L, bar
5 8h/C st brn gy Lo drk
tr Cont : prp, Eib
36e6 .00
€5 Cont oW, F, 1, bur
4.22 5 Sh/Clst: brn gy to ark
tr Cont : pre, fib
AETE.00
95 Cont ow, £, 1y bar
5 Shelet: brnogy to drk
tr Cont : prp, &b

3678.00

1086 Cont
tr Bhy/Clst
tr Cont

Be se &%
jay
¥ ¥4

A684.00

85 Cont s w, £, 1, bar
S5 8h/Clst: brn gy to dr
r Cont v prp. £ib

bar
9y

g9¥

Sanpplie

§13%

0139-1%
B138-25
Di138-3L

flaf
P148-~1%
GI14f-2%
Lla{=~3L%
figl
£341-2%

0141~3%

<3
4

L
3

~1L

“dr
AR

oo KX w0 B o}

e,_,b
o adia
CER NI (R

o o

L]
e,_:
5ty
a3

o 38 op X e

o o

L5 LS
%

{0 o3 B4

o i

$ord fob Boan

Gid4

B144~1%
0144~21
$144~3%



rabile L

pepth unit of measure: =

Depth

Int Cvd  TOL%

Grp Trm

S -

age

Lithology description for well NOCS 2/8-14

Trb Sample

Lithology descriptien

P N WA NS AR

368000

3686.080

3762.00

~d

3T0R. 00

i
4
et
s
3

<y
L

372¢,00

o)

s 1IVAET LD

b

g B3~3
LR IR S ERP

Lo )
£31 452

4

r i O
(S

cont

Sh Clst:

Marl
Tont

Tont
BhAC%
Cont

Eesd
fed

78 %06 w8

Lont
8h,Clst
Cont

; Cont

Shotist
Cont

Tont
Sh/Clst
Cont

CERE T

2% et

ks

39 26 8¢

ae ae BE

w, £, 1, bar
bro gy to drk
prp, fib

w, £, 1, bar
brn gy to drk
prp

w, £, 1, bar
bro gy te drk
pip

w, £, 1, bar
brn gy to drk
prE

w, £, 1, b
bron gy to
PIPR

ar
drk

gY

gy

gy

103
"4

g9y

5145

0145-1L
0145~2%
0L45~3L
0L45~4L

0146

0146-1%
0146-2L
0146-3L
0147

0147~1L
0147~2L
0147-3L
0148

0148-1L
0148-2L
0148-3L
0149

014911
D148-2L
0148-3%
0159

0150-11L

DA50~2L
0150~3L



Pabhle 1 @

pepth unit of measures =

o 3

Lithology description for well NOCS 2/8-14

Depth Tepe Grp Frm Age Trh  Sampls
Int Ovd TOCE % Lithology descriptien
IT26.00 0151
1088 Cont : wy £ 3, bar gL5i~1L
br Bh/Clst: brn gy te drk gy to bin blk 0153-~2L
Ly ont : oprp Q153-3%
3732.890 8152
95 Ccnt b W‘c ff 1; baf 8152“11&
5 Marl ¢ 1t gy to om gy §183~2L
tr SheCQLlst: drk gy to brn gy to bhron blk 8182~3L
tr Qont Toprp 01l8E~4L
3738.00 01583
2% Cont s wy £, 1, bary 0153~1L
5 Eh/Clsty drk gy te brn blk 01B3~2L
tr Cont ! prp 0L53~3L
3744.00 0154
100 Cont s w, £, 1, bar 318421
tr Eh/Clst: m gy to drk gy, cale 0154~2%
tr Ca : Xt oy 0Ll54-3%
tr Cont : prp 0ib4~4L
3754.00 o0xL
I 80 &h/Clst: drk gy, sit 8911-2L
40 Cont : Coal-~ad, prp. £ik, evap B0Li~1L
tr Ca : drk gy ROLI~3L



painnn

Table 1 @ Lithology description for well NOCUS

Depth unit of

vepth Type

Iint Cvd TOCY

neasULer m

Grp Prxm

- R

Age

£4

Lithology description

O DO R,

3758.58

3756.00

362,090
1,63
ITEELED swn
.91
768,00

>

(B R LR ]

¢t ¢F

#3 ¥y

3

3ot

e
¥ 151 41

52

{‘QAA v

Eh/CLst

oN

W&

o
cont

Cant
Bh/Clst
5/88¢
Ca

Cont

Coant
Qn Clst
S.88%
Marl

B

Lont

&EhoClste

gont
ShoClst
Cont

en Ky Cx

on

ey ew vs ¥e- @e

He 24 wE SX ox &%

drk oy

vs 0% 4R

£, 3, bar
drk gy to brn blk
Lt or Lo ow

. gy o pl oy brn, f; crs, 1

or o w
£, iy bar
drk gy te brn bkik
gy to 1t ol gy
1t oy tow
prp, 44

vo brn bhik

Sample

ok
151
jo gl

-~ 3%

I Y OY O
}J 3..) ;..) B—J
(S0 ] 1{? (241

%

{4

LI LY 45 Lt

0186

Gl%6~-1L
01563k
3156~ 5L
Q1 36

QLS56~ QL

ton )
33
i

RS
s s 33
T U
fl”'{;@m X
LIV
[l 2

AR e
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Table ‘1 : Lithology descriptien for well NOOS &/8-14

pepth unit of measure: n

Depth Type Grp ¥Yim Ags Trh  Sample
int Cvd TOCY % Litheology description
377480 0158
40 Cont :ow, ¥, %1, bar 018911
2.74 10 Sh/Clst: drk gy te brn blk, cale Gl58<2L
tr Opnt v opYp 0159~3L
I780.00 gL80
160 Cont s w, F, L bar PL60~1L
tr 8h/Clst: drk gy to brn blk D160-2L
tr s 1t or 0160-3L
ty Cont roprp D160-4L
Lty 8/8st i1t gy to pl v brn, £, sty 4 0160-5L
3786.80 gléi
180 Cont » ow, £, 1, bar gléi~1L
Ly 8h/Clst: drk gy to krn bik 0lel~3L
tr Cent LopER 16i~3%
379280 0162
g% Cont ¢ wy £ 1, har 9162=1%
¥ sh/Cist: drk gy to brn blk 01822
tr Cont : prp ’ » 0162~3L
3788.00 ’ 163
2% Cont Powy £, 1, bar Dlée3-1%
5 8h/Clst: drk gy to brn blk BLE 320
tr Ca v it or $163~3L
tr Cpnt : pry Dl63~-4L



- Bw a&am&%sﬁ

Table 1 : Lithology description for well NOCE 2/8-14

pepth unit of measure: ®

Depth Type Grp Frm  Age Trh Sample
Int Ovd TOU% % thology degcription
3804.08 0164
168 Cont row, £, 1, bar 018415
tr Sh;&l : drk gy to brm bklk 0164254
tr Cont yOpYp QL6435
3808 .40 0oLe
£0 Bltst gy red, oly POLIS-1L
3.07 40 8hs0lstr drk gy to brn ik, slt Q018-2L
tE gont : prp. £ib QOLI8- 3L
38190.060 G165
100 Cont »ow ote it gy, £, 1, bar 0165-1L
tr Cont 3 prp §165-2L
3816.00 QL7
85 Cont s w, £, 1, bar BL78-1L
5 Bh/Clst: drk gy *m dsk brn o brn blk $178-3L
tr Cont : prp, £ib, Coal~ad 017%~3L
3822.80 0180
308 Cont s w, £, 31, bar ] GLied-1%
tr Cont : f£ib $l80~2L
IGAE. 0N 0181
85 Cont v, £, 1, bar glgl~1x
i% Comt : £ib, prp Oi81-2%



- 28~ GEOLaBRNOR |

Table 1 : Lithology description for well NDUS 3/8-14

pepth unit of measurs: n

Depth Type Grp Frm  Age Trh Sample
Int Cwd TOC% % Lithology description

3834 .00

3840.00

3846.00

IRAR 00

3858.00

83
i

50
50

wr

50
843 153

o+ or
¥

3

i
Sy 4 L

Cont b
Shotist:
Sont

Cont :
Sn/Clsts
cont 3
ot §
Shi/Cists
oont s
Cont x
Sh Cist:
Ca 3
cent 3
Shj/(:lst b
Marl :
Cont :
Cont

Sh/"Cl 5t
Cont

v, £, 1, bag
drk gy to brn
prp, £ib

w, £, i1, bar
drk gy to brn
prp, £ib

w, £, 1, bar
drk gy to brun
prp

Coal-ad, prp,
drk gy
drk gy

w, ¥, 1, bay

drk gy, wx
prp, £ib

blk

bilk

182

0l82~1L
0182~3L
Gl82~3L

0183

QLB3~1L
i83~2L
QLB3~3L

184

0184~1L
0184-2%
0184~3%

0012

8012-1L
D012-2L

0185

D185~1%L
018525
0185~3%
018E~4L

0188
Dl8E~1L

DIBE~-2L
BlBE&~3L
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Table 1 : Lithology description for well NOCS 2/B~14

Depth unit of measures: ®

Depth Type Grp ¥Frx  Age - Trh Sanple
Int Cvd TOCE % Lithelogy descriphion

864,00 JLIBY
106 Cont ¢ w, £, 1, bar 0187-1L
tr ShyClst: dzk gy, wx 0l87-2L
tr Cont > prp. ik 01873k

3BTE.L00 0188

188 Cont
tr ShrClst
vy Qont

v 0188~1L
rn bBlk, wx 0l188~2L
prp,. fib 0l88~3L

=
3
b
s
e
o
[
o

387580 0188
180 Cont ¢ w, §£, 1, bar gLes-1L
tr Shr/Clsts drk gv to brn bik, wx OiLRE~2L
tr cont @ prp, £ib 018%~3L

3I882.80 ¢i8¢

100 Cont v, F, 1, bur $1%0-1L
tr Eh/CLlst: drk gy to bro Blk GA8D-2L
tr Cbnt : pryp, fib, Coal-ad $180-3L

888,00 #1981
9% Cont o w, €, 1, bar ' B193-1L
5 shQlst:y drk gy to brn blk §183i~2L
tr Qont i pre, ik Coal-ad 0lel«3L

[¥3]
fae]
)
P ey
.

Lo
&
e
o)
g
2%

Cont

g5 : 1 QiB2-1L
3.38 15 Bh/Clst: drk gy QLB2-2L
tr Cont P 0i82-3%



Table 1 ¢ Lithology description for well NOCS 2/8-~14

Depth undt of neasure: n

Depth Type Grp Frm  Ags Trb Sample
int Cvd  TOCY $ Lithology description
3900.00 (g2
108 Cont ¢y Coal-ad, evap $020~1%
tr Sh/Clst: drk gy 0020~2L
3800.50 | 0193
2.86 80 Bh/Clst: drk gy 0193-~1L
1% Cont i w, £, 1, bar 0183~2L
& Cont ¢ prp, dd B1953-3L
2806.00 {194
180 Cont :ow, £, 1, bar 1194~11
tr Shr/Cist: drk gy $194-2L
tr Qont oprp Dl84-3L
38L2.00 0185
2.82 100 Sh/Clst: drk gy to brn klk, hd, wg 0185~1%
tr S/8st 2 w, hd 0185~-3%
tr Cont t pre {§185~3L
3818.00 0198
98 Cont :ow, £, 1, bar , $186-1L
10 SheClstr drk gy to brn blk 18625
Lr Cont ¢ prp Bles-3L
3824.00 0187

2.87 88 nfuls
20 Cont
Lty ant

ark gy _te dgk brn to brn blk, hd $187«1L
we £, 1, bar 0197~2L
prp. 44 8187~3L

LT R E S



Table 1 @ Lithology descripbion for well NOCE 28«14

Depth unit of measure: »

pepth Type Grp FPrm  Age T Sample
CInt Cvd  TOCE & Lithology description
3830.00 Q158
8% Cont row, £, 1, bar 8198~1%
& BhoClst: drk gy, cale Q198~2L
tr Cont Poprp 8198-3L
3836.00 glas
a4 Cont ¢ w, £, 1, bav 188~
18 8h/Clst: drk gy to brn blk, cale, hd Q185-2%
£ Cont T prp Q185-3%
3842.00 Q200
100 Cont s w, £+ 1. Dbary Q20015
tr 8h/Clsty drk gy, ha Q200-3L
ty Cont : prp 0200~3L
3848.00 4014
Z.43 100 sheUlst: drk gy, slt 3014~3L
tr Lont y Coui~ad, prp, &ib 0014~-25
S 43 tr 8hs0lsty 1T gy to m gy 0014-3L
3548.50 gapl
B Tont s w, £, 1, bar §2031~1L
20 Bh/Clst: drk gy, hd, wx 0203«2L
Ly Lont : prp 020130
I854.00 0203
70 Cont s w, £, 1, bar §203~1L
284 30 Sh/Clst: drk gy, hd, wa, cale g202-2L
$r Cont T OpIp 0202~3L



Table I ¢ Lithology description for well BOCS 28-14

Pepth unit of

O g

meagure:r m

Pepth Type Grp Fra Age Trhy  Sample
Int Owvd TOCK % Lithology description
3860.80 0203
95 Cont : w, £, 1, bar §203-10
5 Sh/Clst: drk gy, hd Ba03-2L
Ly Cont : pryp G203~3L
39686.00 Q204
3.40 10 Bh/CLst: drk gy, hd, wx, cale G204 2L
tr Jont :opIp 0204~31%
3872.00 245
100 Cont s w, . 1, bar 0285~1L
tr Sh/Clste drk gy, hd, wx, calce 020525
v Cont : pro 0205~3%
387880 206
2.81 §5 Bh/Clst: drk gy to hrm blk, hd, cale B206-1L
35 Cont s w, &, L, bav B20E~-2L
tr Cont 3 Pprp Q20635
3884.00 D207
78 Cont ¢ ow, ¥, 1, bar } Q20711
2.43 25 Eh/Clsts drk gy to brn blk, hd, calg Q28721
3880 .00 0208
2.38 80 Bh/Clst: drk gy, hd, sl 0208-11%
20 Cont : ow, £, 1, bar 0208~2%
tr Cont : prp §208-3%



- 34 geowanBinor

Table 1 : Lithology description for well NOCE 2/8~14

Depth unit of measures: =

pepth TYpe Grp  Frm o hge ' Trb  Bample
Int Ovd  TOO% % Lithology description
3%88.00 8203
2.70 50 8hoCist: drk gy, bd, slt, sale §208-1%
40 Cont : w, &, 1, bar Bans-2L
Ly Cont : prp Ca06-3L
4002, 08 0021
80 Cont : Coal-ad, bar DO21~3L
2.82 20 BhsClst: drk gy, sit 0021~2%
43482 . 58 8210
9% Zont : w, £, 1, bar g210~-1L%
5 8h/CLlst: drk gv. cale, slt 2102,
tr Cont : prp 0210~3L
4008, 00 21l
9¢ Cont : w, £, 1, bar 0213~1%
2.02 10 8h/Clst: drk gy, calg, sit 621123
tr Cont : prp §2ii«3L
4014.00 | | 0212
100 Cont s w, £, 1, bar . HRLE~LIL
tr ShClst: drk gy B2L2~2L
tr Cont 1 prp 0212~3%
4030.0¢ 0213
25 Cont s w, I, %I, bar $213~1L
5 BhsClst: drk gy 0213-2%
ty Cont : pry 0213-3L
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Table 1 : Lithology description for well NOOS 28413

Depth unit of measure: n

Depth Type Grp  Frm  Age Trh Sampls
Int Cvd  TOCY % Lithology description
§026.00 214
1080 Cent ¢ w, £, 1. bar G21d~YL
Ly Bh/Cist: mogy o drk gy g4214-2L
tr Cont ¢ prp 0214-3L
4427, 00 swe 0G28
1.587 25 Bh/Cilst: drk gy to brn blk, sit, carh go28-1L
5 &h/Cist: m vy brn to pl brn, card QUZE~2L
4032.00 021k
108 Cont rw, £, 1, bar QALE~1L
tr 8hsClst: drk gy 0E15-2L
¢y Cant : prp 0L15~3L
4038 .88 216
85 Cont s w, &, 1, bar J216-~1L
5 &h/Clst: drk gy 0216~2L
tr Cont ¢ pr 0216-3L
4044, 60 217
50 Cont s w, £, 1, bar . 21715
1.48 50 gheClst: drk gy to brn blk, cale, slt g217-2L
tr Cont : prp 0217~3%
4080, 00 go1s
2.40 85 Sh/Clst: drk gy teo brn blk, slt DOIB-JZL

15 Cont 3 Coal-ad, prp, dd, f£ib DOLE~1L



o IfHew

4

Table 1 : Lithology description for well NOCUS 1/8-~14

&

pepth unit of measure: W
Depth Tvps Grp Frm Age Trb Bamnple
Int Cvd TOCY & Lithology description
405050 218
8¢ Cont : w, T, 1, batg 0218-1%
10 sheclist: drk gy tu bra blk, calc, slt 218254
Lr Cont ¢ prp 0218-3L
4058 .,08 921
2,06 &0 Bh/Clst: drk gy to brn blk, cale, slit gzis-1u
- Cont : w, £, 1, bar $218~20
Ly Cont ¢ opry 021%~-3%L
4062, 00 0238
.28 80 shs/rist: drvk gy, cale, slt 02206~11
20 Cont : w, £, 1, bar 0R26~2L
tr Cont 2 prp 0220~-3%
4068 .00 0221
€% BhoCist: dryx gy to brn 0221~1%
3% Cont s w, £, 1, bar 0221-2L
tr Cont ¢ prp 0221~3L
4074.00 022%
80 BhsClst: dsk oy to dsk brn te bdin 0222~1%
cale, sli, wx
28 Cent i we ¥, 1, bay 02222L
tr Cont ¢ oprp 0222+3%
<080, 00 g223
80 8h/CLlst: drk gy to dsk brn te brn $223-1L
caie, 51t wx
28 Cont s w, £, 1, bar D223-2L
tr Cont : prpy dd 072331



Takble 1 s

pepth unit of

mEasure: w

Lithology description for well HORS 2/8-14

geowaninon |

Depth Type Grp frm Aga T @amp L
int Cvd TOO% % Lithology deserzn 10m
408B& .00 4224
L.58 75 ShCIlst: drk gy to dsk brn be brn hlk, §224-~1L
cale, slt, wx
25 Cont ¢ we £, 1, bar (224~2L
fr Mar Domogy D224~3L
tr font opp BA24~4%
4082.00 0228
2.68 70 Sh/CYst: drk gy to dsk brn to brn blk, Q22515
calo, 2lt, wx
3¢ 88t ¢ It gy to ow, £, slt, 1 0225~2%L
LT Marl s ooy §225~3%L
v Cont 1 prp 0225~4L
4088.400 0236
S5 Cont oW, £, L, bay 0228-1L
5 3hoCkst: dok gy to brn blk §236~2L
tr Cont : pPrp $226-3L
4101.60 g2z
2.587 75 Bh/Clst: drek gy, slt Ay
15 8itst @ bro gy to gy brn 0022~ Bu
L0 Comnt v Coal~ad, prp, fib 0022~1L
£104.00 0227
50 Cont : w, £, 1, bar $227~11%
Z2.58 50 Eh/Clst: w gy to drk gy to brrn bik, oale 227 -2L
tr Cont ¢ Prp $227-3L



o~ A~

Table 1 @ Lithology description for well NOCS 28-14

Depth unit of msasure: nm

- georaeBinor

Sapth Typs Grp Frm  Age Trkx Sample
Int Oved  TOCE $ Lithology description
4130.00 0328
4% Cont yow, £, 1, bar 0228-1%L
5 BhsClst: drk gy, wale 0248~2%
tr Qont :oprp 02 d8~3L
4116.48 p2zw
L.B80 100 8h/Clst: drk gy to drk gy, calc. slt DAEB~1L
4122.00 G230
1.36 50 8h Clst: drk gy to drk gy, zale, slt $230-1L
50 Cont w, £, 1, bar $2386~2L
tr Cont ¥ prp $230~3L
412B8.00 $231
&85 Cont s w, £, ¥, bar GEIi-1L
228 15 &hsClet: drk oy to brn bik, gl 0231~2L
tr Cont DIp 0231~3L
4334.00 0232
2.03 100 Bh/Clst: drk gy to brn blk $232-1%
tr Cont : prp,. dd P232-2L
£4340.00 0233
&0 Cont : w, £, 1, bar 0233-1L
1.8% 40 ShesClstr drk gy Yo bron hlk D233~2L
tr Cont T oprp Q233~3L



. geows B

Table 1 ¢ Lithology description for well NOLS 27814

Depth unit of measure: »

Papth Types Grp Frm  Age Teh  Sample
V int Cvd TOCR % ULithology description
41486 .00 G234
§0 Cont s we I, 1. bar ) 0234-1L
40 sh/Clst: pl v brn to drk gy, hd (234~2L
£r Cont ¢ prp 3234~3L
4149.40 gfie
4,18 75 8h/Clsts drk gy to bro blk, slt O016~2L
25 Cont : st, Coal-ad, prp, 44, £ib QLi6~1L
4182.00 8235
58 Cont s w, £ 1, bay D23%-11L
50 ShoClsts drk gy to brn blk, caloc, slt 0235-2L
Ly Cong : prp 0235~3L
£158.400 023&
1,46 75 BhsClst: drk gy to brn blk, sli, wale H23e~1L
25 Cont s w, £, 1, bar Q23620
tr Cont : PP VA3&6~3L

4164.00 237
1.73 100 Bh/Cist: drk gy to brn blk, slt, calc 0E37-1%
Lr 5/Bst @ it gy, wrs 023725
Ly Cont : pUp Da3T~3L

41780.80 g238
2. 08 80 Bh Clst: drk gy to brn blk, slt, cale §238~1%
35 Cont : w, £, 1, bar Q238~2L
5 CQont ;oprp (238~3%



Table 1 ¢ Lithology description for well NOUS 2/8-~14

pepth unit of measure: =

Depth Typs

]

Int Cvd TOCR

4176.00

4177.00 swl

.14
4182.00
43188.00
4184.08
4200.040

258

e

.

[
LI AT

 8hCist: drk gy to b
T Lont : prp

123
tnin

¥

#

Sh/Clst: drk gy to brn blk, slt,

row, £, 1, bar
Sh/Clsty drk gv to brn bik, slt
$opre

cont r owe £, 03 0B
n bik, slt,

Cont s ow, £, 1, bar

Sh/Clst: drk gy to bkrn Blk, sit,

cong T opTp

Shy/Clst: drk gy to brn blk, cale
b Lont ¢ ow, £, 1, bar

Tont s Coalwad, prp, 442

2
9:3)

“Bry Fom  Age Sample
Lithplogy description

8238
Sh/Clst: drk gy to brn blk, sl 23914
Cont s ow, £, 1, bar 023521
Cont ¥ ODED 0235-3L

89827

DO27<1L

03460

4240~1L
024025
§240-3L

g241
0241~1L

Q24125
0341-3%

0h34

0024~1L
§0d4~3%

$024-3L



Al ceoLaniinor [

Table 1 ¢ Lithology descriptien for well SDOS Z/78-14

pepth unit of measure: ®

Depth Type Grp Frm  Age Trh  Sample
Int Cvd  T00% % Lithology description
4200.50 8243
100 8h/Clst: drk gy to brn blk, cale, sit 3243~1L
tr Cont P opIp 0243~2L
4206 .00 D244
1.82 100 sh/Clst: drk gy te brn blk, cals, slt $24 415
tr Cont : prpR U442
4212.00 0245
7% Cont s w, £, 1, bar $245-3%
.86 25 BheClst: drk gy te krn blk, cale, slt 0245-2L
tr Cont T prR 0345~3L
4218.00 0246
188 Cont » w, £. 1, bayr 8246~1L
tr 8h/Clst: drk gy to bon blk Q24€~-2%
tr Cont roprp QA4&~3L
4218.00 swe Q178
2.18 100 8h/Clst: brn blk, walc g178-1%
tr Cont  dd i 0178~2L
4334.00 (247
180 Cont s w, £, 1, bar $247-1%
Ly Sh/Clsts drk gy to bkrn blk {24725

tr Cont 3 pry {247-3L



~ 42w geouaniinor

rable ) @ Lithology description for well BDOS 2,/8-14

Depth unit of measures m

Depth Type Grp Frm  Ags Trh
int Cvd 7T00% ¥ Lithology description
4225.80 swe
2.48 100 sh/ Clsty drk gy
Ly Cout y 44
423000
1.82 af 8h Clst: drk gy to brn klk, cale, slt
it s/8st : ow, £, I, bar
ty Cont : prp
4236 .08
98 Cont r ow, £, L, bar
5 8h/Clst: drk gy to bran blk, cale, sit
S Cont I oprp
424208
g2 Cont ¢ w, £, I, bar
10 8h/Clst: drk gy to bra blk, cale, slit
5 Cont ¢ oprR
ty 8Ss/8st ¢ lv gy, £, crs, L
4248.40
25 Cont ¢ 1t gy to 1t brnm gy, T, L1, st
§ sh /Clst: drk gy o brn blk, saleg, slt
£r Cont s pry
4251.00
1.83 100 8ltst ¢ gy bra tp dsk vy brm, oly
¢y Cont : Comi~ad, prp, svap

Sample

e A e e v

0177

017 7-1L
G1TT~2L
G248

0248-11%
024821
0248~3%
0246

0245~1L
0248-2L
024%9-3L
p2s80

N250-1L
0250-2L
0250-3L
0250~4L
p2EL

O0251~1L
0251-2L
9251~3L
0017

g817~1%
Qo1l7~2L



3 -

Table 1

Depth unit of measurs: m

Lithology description for well

R

TR

BOCE 2/8~14

geotanBnor

Depth Type Grp ¥ram Ags Trh  Sample
Iint ove  TOOS & Litholpgy description
42354,00 252
5¢ Sh/Cist: drk gy to bera blk, cale, slt G252-1%L
5¢ Cont 1w, £, 1, bar 0252-~2L
rr Cont :oprp §253~-3L
tr 5/8st  : 1t gy te it brn gy, £, crs, 0253«~4L
£250.00 0253
2.30 60 Sh/Clst: drk gy to brn blk, cale, slt B253~1L
40 Cont yowe £, L, bar 0253-2L
tr Cont oprp 025331
tr /%8st ¢ It gy to pl vy brn, £, crs, 1 $253~4%
4283.00 gwe QLY&
2.80 100 BhsClst: brn klk te drk gy, & J176-1%
£r Cont 3 dd GLl76«2L
4266.00 0254
50 Bh/Clst: drk gy to brn klk, calo, sit 0254«1L
58 Cont s w, £, 1, bar §254-2L
T Qont . @ prp 0254~3L
ty 8788t ¢ lt gy, crs, 1 25441
4372.00 swe Q75
.75 100 Sho/Uist: bro blk, oale, s DIT7ESL1L
tr Cont s ad Q17525
4272.00 D2RE
480 sh/Clst: drk gy to brn bBlk, wz, slt BaBE~11
tr Cont s owe f. 1, bar 0255-21
ty Cont P prp, ad 0255~31



Table 1 :

Depth unit of measure: m

Lithelogy description for well

T3

BOCES 25

- gEoLABRRNOR |

Depth Type Grp Frm Age Trh  Sample
Int Ovd TDCOR ¥ Lithology descroiption
£274.00 auis
1.83 100 sh/Cist: drk gy to brn blk, gy brno, slt 0U18-1L
tr Cont s Coal-ad, pry gOIB~2L
427808 4256
50 Bh Clst: drk gy to brn blk, cale, slt 0256~1L
10 Cont : w, £ X, bar 0256-2L
Lr Cont ¢ prp, &ib 0256-3L
vy §/88% v 1t gy, trs, 1 $L56~4L
§284.60 G257
188 Cont 2w, £, 1y bar PeRT~1%
tr 8h/Clst: drk gy to bra blk 0257~2L
Ty Cont Toprp 0287-3L
vr 8788t 3 1t gy, crs, 1 Q387-4L
4284.00 p258
_ 584 Cont s w, £, i, bar 258-1L
4. 8% 40 8h/Clst: drk gy to prn blk, csle, sit P25E~QL
If Cont s prp., 4d {258~-3L
4295,08 swe D174
1.97 100 ShClst: brn blk, oale, slt 8374-1L
£r Cont : ad $174~2%
286 .00 2B
8¢ Comt  » w, %, 1, bar A g258%«1L
& sh/Clstr drk gv o brn blk, tale, sit 025821
S Cont r prp 02R8«3L



w45

Table 1 @ Lithology description for well NOCS 2/8-14

Depth unit of neasure: ®

Depth Type Grp Frm Age Trd  Bample
nt Cvd  TOCY Lithology description
4302.00 Q260
2.21 ShClst: drk gy teo brn bik, wvale, slt {28025
cont ¢ pry Q260-3L
5/8st ¢ 1t gy, cre, £, 1 {26045
4308.080 8261
1,83 sh»Clet: drk gy to brn blk, cale 02611k
Sont s prp, fidb D361«2L
Cont v w, £, 3, bar 0261~3L
788 ¢ it gye £, crs, 1 g281~6L
Ca ¢ 1t or to gy pi G261~4L
Sh/Clst: m brn, mrl G261~5L
4§31 4,00 0282
2.68 ShyClsty drk gy to brm blk, cale 0283~1L
Cont : prp, fib, &4 Q262-3%L
: Cont s w, &, 3, bar J264~3L
E B/8st @ 1t gy, vres, 1 0262-5L
¥ ShsCist: » brn, wrl 0264~4L
4320.00 swo 0173
2.57 ShoClst: byn blk, cale, slt 0173-1%
Cont : dd Q17325
4320.00 0263
100 Cont : w, £, 1, bar 0283~1%
Lr Sh/Clst: drk gy to brn blk, cale 0263-21L
tr Cont : prp 0263-3L
tr 8/88t It gy to w, Trs, 1 0263~4L



- 4B

Table 1 @ Lithology description for well BOCE 28-14
Pepth unit of measure: m
Depth Type Grp Frm  Age Trhr Sampie
Int Cvd TOCR ¥ Lithology description-
4323.00 G025
2.21 90 sh/CLlst: drk gy to ben bBlk, card 0OE8~1L
10 Cont s prp, fib, bar 0OZ5~2L
v Ca :ogy pl o to or gy 0025~4L
4336 .00 0264
8% BhsClet: drk gy to brn bik, calc G264=~1%
10 Cont :ow, £, L, bar §204-~2L
5 Cont : prp ‘ G264-3L
tr 57%st o 1t gy, wrs, 1 §264~4%
4328.00 sweo 03172
2.8% 100 Sh/tClst: brn blk, cale, slt 0172~1L
tr Cont : dg JL72~2L
4332.00 D265
50 8h/CLst: drk gy to bra gy to bkrn blk, gale D285-1L
3% Qont s we £, 1; bar £265~2L
14 87888 ¢ 1t gy to pl brn, cois H2865-41L
& Cant : prp, 4d §265-~3L
4338.00 Qa8
85 Cont ; Coale-ad, Fib 026611
10 Cont s w, £, 1, bar GR66-3L
5 Sh/Cist: drk gv to brn blk, calo 02A66-3L
v /88t : 1t gy. crs A8 641



Table 1

: Lithology desoription for well

Depth unit of measurs: R

Depth Type
Int Cvd  TOQCOY ¥
4343.50 swe

178 58
R

4344, 00
10
25
5
Ly

4348.00
1.78 &0
35
5

4349858
80
10

4356, 00
2.15 75
25

436200
78
25

v

NOCE 2,/8-14

Litholegy descoription

Trb

s e s Mok

£h/Clgt: brn klk, oale

Cont yodd

Cont v w, £, 1, bar

&h/Clst: drk gy te bron blk, gale
8/8s8t 1 1t gy, crs, 1

Cont ¥ prp

8h/Clst: drk gy te bran klk, card
Cont ¢ har

Cont ¢ prp, fib

Cont ¢ bar, prp

8h/Clst: drk gy te bra blk, cale
8h/Clsts drk gy to bkrn blik, calge
Cont s bar. pryp, dad, b
Sh/Clst: drk gy to brn blk, sale
Cont : bar, pry, ad, £ib

Sample

M i N M N N N

0171
9171-1%
0171-2L
0267
02871k
0267-2L
§267-4L
0267-3%
0026
0026-1L
002621
D026~3L
0268
0268~1%
0268~2L
Q269

J268~1L
0L08~2L

oy
3
w~d
<3

§270~1L
027 0~2L



arowsBinor

Table 1 Lithelogy description for well § 2/8~14
Pepth unit of measurer ®
Depth Grp Frm  Age
It Cvd % Lithology descripti
4365, 080
186 ShA/Cist: brn bik, sit
Ly Cont ¢ dd
4368.00
108 Cont i bar, pry
tr 8hsClsts drk gy to brn plk
437300
100 ShClst: brn blik,
o Cont y ad
£374,08
25 Cont bar, pr
5 ShyClst: drk gy to bra bik
4378.58
2.3 Y5 Sh/Clst: brn bilk o drk gy, walc, sl
5 gont : dd
4380 .00
50 Cont : bar, prp
50 BhsClsts drk gv to bon blk
4385.00
8% Eh/Cist: bon blk, 51t
& {ont s ad

Sample

N R R N N

81740
0L70-1L

"
017025

{16915
Q1693



- GG

Table 1 ¢ Lithology description for well NOCE 2,8-14

Depth unit of measure: w»

Depth Type Grp FPrm Age Teb
Int Cvd TOCE % Lithology description
4386.00
8BS Cont : bar, prp

15 sh/Ciste ark gy to pbrn blk

4382.00 swo

2. 45 T8 BhyClgty brn hlk, salc
2% Cont v dd

Py
53
224
x>
<
<
e

100 Cont : baxr, prp
tr 8h Clst: drk gy to ben blk

Sample

. ani L S VAR AN

274

0274115
0274=-2L



Table 2 : Rock-Eval table for well NOCE 2/8-14 fager 1

pepth unit of measure: m

Depth Typ Lithology 51 32 53 S3,/83% IO Hi o1 134 PI  Tmax Sample
2900.00 cut bulk 0.13  0.47 0,35 1.34 0.4 117 BE 0.6 0.22 437 (00108
2925.00 cub Sh/Clsks 1t gy to m gy to drk gy 8.84 20.88 $.98 21.41 6.5% 318 1% 22,8 0.30 426 0036-1L

to brn blk

2943.00 cut Sh/Clst: 1t gy to m gy to drk gy 5.06 4.52 0.55  8.22 2.06 21% 27 4.6 0.53 432 003721
2964.00 cub Ca s or gy to 1t or 10,78 14.07  0.87 16,17 3.08 457 2B 24.9  0.43 423 003811
2985.00 cut Ca ¢ 1t or to or gy 10.82 14.40 0,80 18,00 2.86 503 28 25.2  0.43 425 00391y
3000,00 cut bulk 5.78  5.84 0.72  8.11 1.65 354 44 11.6 0.50 426 0002-0B
045,00 cut Marl 2 1t gy 0.64 0.36 0.38  0.95 0.43 B4 88 1.0 0.64 413 OD42-1L
3066,00 cut Marl ¢ 1t gy tom gy 260 0.67 0.42  1.60 06.862 108 68 3.4 0.80 379 O043-1L
3I090.00 cut Marl : 1t gy fom gy 2.94 9,59 0.31  1.80  0.70 B4 44 3.5  0.83 385 0045-1L
3096.00 cut Marl ¢ 1t gy tom gy 1,97 0,46  0.29 1.89  0.64 72 45 2.4 0.81 429 0046-1L
310000 cut bulk 2.9 1,53 0.37  4.41  0.50 181 41 4.6 0.54 411 0003-08
3108,00 cut Marl 3 1t gy to m gy 4.56 4.04 0.38 10,63 1.59 254 24 B.6 0,53 431 00481
3114.00 vut Marl ¢ 1t gy to m gy 1,83 0.40 0.26  1.54 0.60 67 43 2.2 0.82 385 0M9-IL
3120.00 cut Ca s it ortoor gy toply  B.35  9.68  0.61  15.87 2,20 440 28 18.0  0.46 424 0050-2

brn




Table 2 : Bock-Bval table for well NOCS 3/8-14 Page: 2

pepth unit of meassure: m

fepth Typ Lithology 81 72 53 82s83 TC 331 411 e FI  Tmax  Sample
3126.00 oub Marl ¢ 1t gy to it bin gy ‘ 1.2 89.7%  0.28 £.68 0,63 119 44 2.7 B.I2 427 00511
3132.00 out Marl ¢ 1% gy to it bio gy 1.72  4.8%1  8.20 3.0% 0.5 120 39 2.2 8,74 38% QU515
3138.00 cut Barl ¢ 1t gy to 1t bin gy 3,20 8,76 0.24 3.17  0.83 92 29 4.4 B8.81 383 005311
3144.00 out Marl 3 1t gy to it bin gy 2.5%  0.83  £.23 3.6 0.47 173 43 3.4  D.FE 3BT 0054-1L
315000 out Marl 3 1t gy to it bin gy 2,07 0.33  4.18 5.17  0.8% 135 28 3.6 B.8% 429 0055-1L
3156.00 cut Marl ¢ 1t gy to it bin gy 1.97  0.4% 1.8 Z.45 (.56 83 38 2.5 Q.80 384 00%6-1L
3162.00 cut sh/CTlst: bin gy to m gy 1.1%  ©.38 .18 2.0 .45 80 40 1.5 0.76 389 00571
3168.00 cut Sh/Clst: brn gy to 1t bin gy tom 0.96  0.24 0.18 1.50 0.43 58 37 1.2 0.80 355 00%8-1n
gy : :
3174.90 cub ShyClst: brn gy to It bin gy tom 0.8%  0.38 0,13 2.7 6.42 &6 3% 1.3 871 431 0059-1L
25
3176.09 cut bulk 1.3 1.65% 9.2 4.28 @.Bz 202 48 2.2 B.BL 432 4004-0B
31B0.60 cut Ca r ov gy to 1t or gy B.86 11.07  0.45  24.68 2.31 479 19 18.% 8#.44 428 00680-1L
3186.00 cut Sh/Clst: brn gy to gy brn 1.45% 0.5%  §.17 3,060  0.32 159 53 1 .69 37h 0051-1%
3192.00 cut 8h/Clst: brn gy to gy b to drk . 0,39 .53 0.11 4,83 D.26 204 42 $.9  0.4%7 431 0062-1%
g¥




Fable 2 : Rock-Bval table for well NOCS 2/8-14 Page: 3

pepth unit of measure: m

Depth Typ Lithology g1 2 53 52/83  TOC BT OF 3 F1 - Tmax Sample

3198.00 cut 8h/Clst:r brn gy to gy brn to drk 1.06 3.7z B8 20067 1.15 0 323 18 4.8 0.32 431 Q06I-IL
¥

3201,00 cut Sh/Clst: 1t ben gy to pl ben 1,55 1.8 0.28  5.57 0.64 244 44 3.1 0,50 437 0005-1L

3210.80 cut Sheoist: bon gy to gy bro to dik 5.5 2.7 0.47 46,11 5,50 394 g 27.3  0.32%F 437 DOAE-LL
gy

3216.00 cut Bh/Clst: brn gy to gy bra to drk .81 26.22  0.17 0 34.0%  6.86 382 1L 338 0.21 427 ODAS-iL
' 9y

3222,0¢ cub Sh/Ckste bra gy to gy ben to drk 5.95%5 22.85 0.84 35.23 £.12 3588 i¢  28.% .21 427 DOER-1L
gy

3228.00 cut ShClste bra gy to gy bra to drk 5.4% 22.88 §.8% 37.851 5.40 424 1 28.3  0.1% 428 DO68-1L
3y

3234.00 out 8h/Tlst: bin gy to gy bin $.23 23.67 0.%5 43,04 5.656 418 ¥ 22,9 8.21 428 006%-1L

3240.00 cut ShyClsts brn gy to gy brn 5.46 23,06 0.74 31.16 2,36 977 3% 28,5  0.3% 0 427 4OU0-1L

3243.00 cut 8ltsk 1t ol gy to dsk v ban .7 36,13 0,33 7938 4,83 541 7 3L.8  D.18 437 0006-IL

3252.00 cut Bh/Clsty ben to m bin 2.45 32,14 2.1%  14.%5%  4.17 785 53 35.2 £.97 335 0087-1Ln

3270.00 out BhClst: bon gy bto gy brn .66 22,38 4,80 27.97  7.2B 347 11 8.0 $.30 425 00%80-2%

3376.00 cut sh/Cist: bon gy to drk gy 5.91 24.9% 0.64 38.88 5.6% 445 ¥ 33.9  0.18 434 00%i-iLn




Table 2 » Rochk-Beal bable for well M5 2/6-14 Page: 4

Depth wnit of measure: n

pepth Typ Lithology 81 82 53 82/8% 1€ HI o1 b3 ¥I  Ymax Bample
3282.00 cut Marl @ it gy to it ol gy 8.86  4.32 .87 4.97 1.21 357 72 5.2 0.17 0 435 00%2-1L
3388.400 cut Bh/Clst: bmn gy to drk gy 5.2% %4.14  0.8% 28,40 7.8% 310 11 29,4 9.18  43% D0%3-3L
3394.00 out 8h/Clst: bin gy to drk gy .34 24.%0 (.85 28,82 5.32 461 i 2%.8B  0.18 437 0934-1L
BBGG,QG cut 8hACist: brn gy to drk oy 9.27 35.52  0.5% 45,57  6.30 405 3308 0.17 4@8 n0gs-2n
3306.00 cut Sh/Clsk: bin gy to drk gy .20 25.13  0.% 44,88  6.14 409 g 3R Q.37 430 0096-2L
3350.00 cut bulk 0.48 1,42 0.85 2.18  ©.7% 189 B7 1.9 0.25 447 0007-0m
3350.99 cut Sh/Clsts dsk v bn 5.28 38.4% 0.44 82.93 6.91 528 6 41.8  0.13 435 0007-2L
339600 cut ShyUlst: brn gy to dek gy 5.58 27.24 0.%% 48.17 8,57 314 TO3Z.8 03T 438 0lii-2n

3408,00 oot sh/Tist: bn gy to m gy to drk gy

{ak

£ 18.5%2 0.44 42.0% 0 4.33 428 10 22.%  B.17 0 435 L1131

341400 cut ShAllsts brn gy to drk gy 4.18 22.97  0.57  40.30 6.8% 337 B 27.1  8.1% 438 ©li4-in
3420.00 cut Bh/Tist: mogy to bin gy 4.10 19.48  0.78  324.97  4.03 483 19 236 0,17 435 0115-in
3426.00 out 8h/Clst: m gy to drk gy to brn gy §.62 22.18  0.5%4  41.07  5.12 433 11 26.8 08,47 436 DL1i6-1n
3432.00 cut 8h/Ukstr mogy to drk gy to bon gy 4.00 21.65 0.54 40,09 5,39 402 0 256 8.6 433 01Tl
3438.00 eut 8h/Clst: m gy to drk gy to bon gy . 4.45 22.27 .48 4B.40  5.07 439 9 26,7 8,17 435 0118-1L
3450.00 cut §/58s8t o m gy 3.02 25.85 B.33  75.91 4.5 549 7 28.1  B.11 434 0008-1L

geouBinor | g



Table 2 : Rock-Eval table For well NOCS 2/8-14 Page: 5

pepth unit of meagure: m

pepth Typ Lithology £1 82 8% 82/83 . w1 o1 33 PI  Tmax Sample
345600 cut ShUlst: m gy to brn gy 4,19 33,32 0.55 42,40 6.0% 385 g 27,5 .45 431 01213
3462.00 cuk Sh/Clst: ben gy to dek gy 4.45 24.47  0,6% 37.65  6.45 379 10 28.9 Q.15 436 0122-%%
3468.00 cut Shy/Clst: brn gy to dok gy 3.83 20.98  0.70 28,87  5.97 351 12 24.8  0.15 432 0123-2L
3474.00 cut sh/Tlst: m gy to drk gy 2,91 16.38  0.55  29.78  3.85 435 14 18.3  0.1% 432 012415
3480.00 cut Sh/CLst: m gy to dik gy 3.69 19.58 0.46 42,57 5.42 361 8 23,3 0.15 434 0125%-4L
3486.00 cut Sh/Cists m gy to drk gy 3.82 19,68  0.56 35,14 5,12 384 11 23.5  g0.16 434 0126-2L
3492.00 cut Sh/Clst: wogy bo dik oy 4.23 19,30 0.61  31.64  6.15 313 10 23.5  0.18 422 0137-2%
3498,00 cut Sh/Clst: m gy to drk gy 4,47 20.53 0,52 39.48  6.58 312 8  25.0 0.18 429 5123~3t
3504.00 cub Sh/Clst: m gy to dek gy 4,18 23,12  0.82 34,06 6.6 316 g 25,3 0,17 432 0L29-3L
3I510.00 cut Marl @ 1t gy to om gy to 1t ol gy 1,08 7.63  1.67  4.57  3.37 236 50 8.7 0,12 432 0130-2L
3516.00 out Ca : 1t of tow 1.2%  4.0%  1.37  2.96  1.im 388 125 5.3 ©.24 377 0131-iL
3524.00 swo Sh/clsts Sii gy to brn gy to bin 4.74 26,24 0,76 34,53 4.7 558 16 31,0 0.15 443 003311,
3%28.00 cut Barl ¢ 1t gy to it o} gy 3,74 19.42  0.65 29.88  4.9% 392 13 23.2 0,16 437 0133-1%

Tod

3534.00 cut Sh/Tlstr drk gy to brn gy to bin l 4,17 22.93%  0.71  31.03  6.74 327 11 26, 0.18 434 007120

bik




Tahle 2 ¢ Rock-Fval ifable for well MOCS 2/8-14 Pager &

Depth unit of measure: »

Depth Typ bLithology g1 52 a3 S3/83 T HI 01 244 PL Tmax Saople

3540.00 cub Sh/Ulsts otk gy to brnogy to bin 3.13 18.80 0.59 31.B6 2.7% 674 2% 21.%  D.14 441 0072-1L
bik

IS47.00 swe Shriste drk gy to brn blk 3.54 21.46 0.0% 429.20 4.48 481 1 350 0.14 440 0032-1L

3549.00 cut Sltst ¢ drk gy to dsk y brn 3.00 21.76  0.33  65.%94 4.53 481 7 24,8 0.12 433 000%-1L

3564.00 rut BhyUist: drk gy to bin gy 1,78 11.40 0,62 16.5%2  3.13 384 22 13.2  G.14 438 QUT6-lLn

3578.00 cut Marl @ 1t gy to m gy g.72  4.89 1.67 2,81 3.13  inn 53 5.4 £.13 435 QO77-1L

3575.00 swe Bh/Clst: drk gy to brn blk 2.47 17.88 §.52 34,58 3,33 542 16 20,4 £.12 443 0031-1L

3582.00 cut Bh/Clst: drk gy to brn gy te bin 1.2 11,13 .58 19.19  2.8% 372 19 13,1 6.15% 435 007%-3L
bk

358800 cut Sh/Cist: drk gy to brn gy to bin 1.1 7.8% 0.55%  i4.27 1,15 365 25 3.0 0.12 436 L0BG-IL
: ik

600,00 cut Sh/Clst: drk gy to brn gy to bin 2.00 12.81  0.80 16.14 3.64 355 22 14,9 0,13 437 BUBE-IL
blk

3612.00 cut Sh/Clst: drk gy to brn gy to brn 2.89 14.82 0.68 21.79 4.5%4  3i6 15 17,7 4.16 434 00B4-2L
blk

3618.00 cub Sh/Clst: drk gy to bin gy 1,9% 11,17 .63 17.73 3.3% 32% 1% 13.1 0,15 436 0085-2L

365000 swe Bh/Ckest: drk gy to bin blk 4.99 26,45 G.6% 43.36 B.0z 827 12 31.3  0.1% 437 0030-1L

Lol

o
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Table 2 ¢ Rock-Bval table for well MCB 2/8-14 vage: 7

pepth unit of measure: m

pDepth Typ Lithology 5% 82 83 53/83 TOC Hi 419 b3 P Twax Sangple
3651.00 cub Sltst o drk gy to brn bik 2.42 13,40  0.49 3400 3,31 411 12 18.0  0.15 438 0010-2L
3666.00 cub Sh/Ulst: bra gy to drk gy 2.16 12.8% 1.01 13,75 4,22 339 34 16.1 0.1% 0 435 0141-2n
3702.00 cut 8h/Clsb: brn gy to drk gy ko brn 2,36 14.24 ¢.86  16.56 4.31 330 20 16.8  0.14 437 DI47-0%
ke ‘
A708,00 cut Sh/Clst: bryn gy to drk gy o bin 2.38 15.04  1.0%1  14.8% 4.63 325 22 17,4 0,14 43% 0148-2%
ik
3714.00 oot Sh/Clst: bin gy te dok gy Lo bin 1,99 13.8%9  0.38  14.17  4.58 303 2% 159 0,13 437 014%-2L
bik .
3750.00 cut ShClst: drk gy 1,92 9.73 0.44 22,11 2.80 374 27 316 .18 441 0011-2L
3762.00 cut shyCists dek gy to brn bik 0.3% 2.34  0.24 8.1 1.43 237 23 2.7 B.13 443 015725
3766.50 swe Sh/ULst: drk gy &o bro blk 1,33 4.71  0.5% g,4% 1.81 247 23 .0 3.22 44% 0029-1L
3774.00 cut Sh/Clsts drk gy to bra bik 1,23 B.57  0.B6 9,97 2.74 313 31 4.8 0.3 44F 01532
3809.00 cut Bh/Clsts drk gy to bin blk 2.20 12,93 0.68 19,01 3.97 421 22 154 0.15 0 441 0019-2L
I834.00 cut ShTist: drk gy to bro blk .80 513 9,49 12,51 1.82 337 27 5.9  0.12 440 8182-3L
849,00 cut Shy/7Tlst: drk gy 1.1 12,72 ©.32 38,15 2.95 431 11 14.6 0,13 442 0012-2L

3894.00 cub ShClstr drk gy ' 1.6% 11,13 0.5% 20,22 3.28 338 17 12,7 .13 440 0182-2L




Table 2 @ Bock-Eval table for well NOCS 3/8-14 page: &

pepth unit of measure: m

Depth Typ Lithology 31 83 53 82,83 TC HI 0L P ¥{  Pmax Sample
3900.50 out Shyvists dek gy ' 1.83 12,83 0.77 18,40 2.36 427 % 14.%  0.13 443 £193-1L
3912.00 cut Shy/cists drk gy te brn blk 1.64 12,17 0.7%  16.23% 2.33 418 3% 3.8 0.1Z 441 D195-1L
3924.00 cut Bh/Clst: Szi gy to dsk brn to brn 1,58 131.%0  0.76 15,68 2.87 415 26 13.4  8.11 441 0197-1%

3
3248.00 cut sh/Tlsty drk gy 1.48  FLEF O 4.2% 0 25,47 2.43% i99 12 8.8 0,17 440 0014-1L
3954.00 cut Sh/Clste drk gy 1'.81 12.44 0.55 22,62 2.B4 438 19 14.3%  0.13 44 0202-2n
3966.00 cub Sh/Clst: drk gy 1.94 11.98  0.34 35,24 3,40 352 it 13.9 9.14 441 0204-2n
3978.00 cub Sh/Cist: drk gy te brn bik 1.62  B8.80 0,77 12,73 2,81 349 27 11.4  0.34 444 02086-1L
3984.00 cut Sh/Cist: drk gy to brn blk £.29 6,84 9,53 13,15 2.43 281 21 8.1 0.186 442 0R207-IL
3990.00 cub Bh/Clst: dek gy 1.27 7.5 4.7 2.89  2.38 300 3z .4  6.1% 445 0308-1L
3996.00 cut Bhy/Clst: drk gy | 1.5% 1¢.57 0.79  13.38  2.70 391 29 12,2 0.1% 444 0I08-1p
400200 oot Bh/Chab: drk gy 1.7z 9,3%  0.54 17.3% 2.82 332 19 13,1 6.18 443 0021-2L
4008.00 out Sh/Clst: dik gy 1.4 8.43 0,44 1%9.18  Z.02 417 22 5.9  6.1% 442 921%1-2L
40127 .88 swo Shy/Clst: drk gy to brn blk 1,10 2.2% 8.%7 2.36 1.57 146 52 3.4 .32 443 DO2B-1L
40144.00 cut ShUlst: drk gy to brn bBlk ‘ 1.0 6.01  £.91 &.60  1.4% 403 A1 7.1 DLIB 444 p237-2L

sroveBinor | e




Tabie 2 : Fock-Eval table for well MOCS 2/8-14 ‘ Pages 9
Depth wnit of measure: m

Depth Typ Lithology 81 82 83 $4,/83 X 281 ez 33 I Tmax Sample

4050, 00 cut 5h/Clsts drk gy to bin bik 2.81 9.14  0.37 2410 2.40 383 15 11.2 .18 444 DOLS-4L
405600 cub Bh/Claet: drk gy to brn blk .02 5.8L $£.70 787 206 267 34 £.% 0,16 445 9I19-1L

06 070 16.0% 2.20 0 331 32 B.4 0.1&6 444 0220~1L

Toood
L
&N
Songd

4062.00 out ShClsty drk gy

4068.00 ouk Sh/Clste divk gy to bin blk 1.24  T.17 0 0.80 8.96 .24 320 36 8.4  0.15% 444 D221-3L

40174.00 cut Sh/Clst: drk gy to dsk brn to bin 1.43  7.32  0.80 g.1% .27 331 35 8.8 0.16 444 0222-1L
bik

4080.00 cut Bh/Clsts drk gy to dsk brn to bin 1.47  1.28  0.88 .28 2.18 334 44 £.8  0.17 443 0223-1%
bik

4086, 00 cut Sh/Clst: drk gy to dsk brn to bin 1.18 6,08 .94 5,47 1.58 385 5% 7.3 0.18 444 0224-1L
bik

4092.00 cut sh/Cist: drk gy to dsk brn ko bin 1,60 9.63 0,96 10.03  21.68  3h8 36 11.2  0.14 443 02251t
bk

4104.00 cut Sh/Clst: dek gy 3.3 15.30  ©.44 34,77 3.5 429 170 18,7 0,318 437 0022-2L

410400 cut sh/Cists m gy to drk gy to brn blk 1.63  8.63 0.61 13.18 2.58 311 24 9,7 0.17 443 0227-YL

4116,00 cut sh/Clst: drk gy to dek gy 1.09  4.26 .69 .17 1.80 337 28 5.4 0,20 443 022%9-1L

4122.00 cut Sh/Clst: drk gy to dik gy ; 144 B.LUT 0.69 880  1.35 445 51 7.5 0.1% 444 0230-1L

43128.00 cut sh/Clst: drk gy to brn bik 1.42  6.081  0.80 10,02 1.29 242 6 7.4 019 443 0231-3L




Table Z : Bock-Eval teble for well ROCE 2/B-14 Page: 1Y

epth unit of measure: w

Depth Typ Lithology 5 B2 53 53/83 1@ Hi 431 43 2L Tmax Sample
4134.00 cut ShyCTlst: drk gy to brn blk .33 4.88 4.6B .15 .83 239 33 £.2  0.21 446 0232-1L
4140.00 cubt Sh/Clst: drk gy to bin blk 1,12 4,18 0.6% 6.06  1.86 325 2] 5.3 .21 445 0233-31L
4149.00 cub Sh/Clst: drk gy to brn blk 3.5% 17.64 4,58 28,38  4.18 408 14 8.6 Q.17 43% 0016-2%
4158.00 cut Bh/Clst: drk gy to bin blk 1.36  5.24  0.74 7.08  1.46 358 51 8.6 0.21 445 0236-1L
4154.00 cut Bh/Clsty drk gy to bin bik 1.37  4.87 8.68 7.8 1.3 Ze 35 8.0 0.23 448 0237-1L
4170.00 cut Sh/Clst: drk gy to brn blk 1.66  7.22  8.73 3.89  2.08 347 35 8.9 0.19 444 0238-1L
4177.00 swe BhyClet: drk gy to brn blk 1.73  2.40 8,56 4.29  1.14 211 49 4.1 0.42 447 ©0027-1L
4200.00 cub sh/Clat: drk gy to bra blk 1.7 5.7 0,18 58,70 2.5% 227 4 7.7 6,23 445% 002411
4206.00 cub Sh/Clsk: drk gy to brn blik 1.48  4.98 0,18  27.67 1.82 274 in 6.5 0.23 444 0244-1L
4212.00 cub Sh/CTlst: drk gy to bin blk 1.84  7.85 Q.57 13.77 .68 295 21 9.8 0.20 443 024575
4218.00 swe Bh/Clst: brn blk 206 3,22 0.65 4.98 .18 147 3 5.3 $.39 442 0178-1L
4225.00 swe ShyTlst: drk gy 2,99 5.3%  0.4% 11,00 .48 217 26 8.4 0.36 446 0177-1L
4230.00 cut Sh/Ulst: drk gy to brn blk 1.63 5.3 5.48  1i.p4 0 1.82 281 26 £.9 0.24 443 0248-1L
4251.00 cut Sltst @ gy bin to dsk y bun 1.48  3.38 0.47 7.1%  1.83  18% 26 4.3 0.30 446 0017-1L
4260.00 cut shyCists drk gy te bin blk .90 5.65  0.30  18.83 2.30 4B 13 7.6 035 444 02B3-1L




Table 2 : Rock-Eval table for well MOCE 2/8-14 Page: 11

Depth unit of measure: m

pepth Typ Lithology ' 81 8% £3 52/83 K B or PP £1  Twmax Sampls
4263.00 swe ShyClst: brn blk to dik gy 2.8%  3.71% 0,833 4.08 2.80 135 i3 5.8 0,44 442 0178-1L
4272.00 swe Sh/Cist: bin blhk 2,33 4.22  0.58 7.45 1.7% 241 34 6.4 0.3% 434 OL75-1L
4274.00 cut Sh/Cist: drk gy to bin blk, gy bin 2.38% 4,83 0.33 14.64 1.83 250 17 7.2 6,33 44% QUIS-1L
4290.00 cut 8h/Clst: drk gy to bin blk 4.86 23.96  0.53 40.61  4.85 494 17 28.8 0,17 433 0358-2L
4295,00 swo Sh/Clst: brn blk 2,80 2.92  0.74 3.85 1.97 148 38 5.7 0.4% 442 0174-1L
4302.00 cut Sh/Clst: drk gy to brn blk 2.3 4,34 B.BY B.68 2.2@1 195 23 6.7  0.35 446 0250-2L
4308.00 cut Sh/Clst: drk gy to brn blk 2.4%  3.41  0.56 .09 1.83 186 31 5.8  0.41 447 ODZRI-IL
4314,00 cut sh/Cist: drk gy to brn blk 3,15 4.38 4.5B 7.96 2.6% 165 21 7.5 0.42 445 B262-1L
432000 swe 8h/ﬁlst: by blk 3,685 3.3%  8.78 4,23 2.5 132 3% 6.4 Q.47 444 0I73-1L
4323.00 cut Sh/Clst:r drk gy to bin blk 3.0 4.1 0.45 2,13  2.31 18 26 7.1 B.42 447 0025-1L
4328.00 swe Sh/Clst: brn blk 2.89 2.85% .81 3.27  2.39 a% 27 5.5 0.5 441 0172-1L
4343.50 swe 8h/Clst: bin blk 2,01 1,55  0.50 3.4 1.73 a7 28 3.6 0.56 439 BI7I-1L
4349,00 cut ShCist: dik gy bo brn blk 2,77 3.69 0.30 12.30 L.78 207 17 .5 0,43 449 0026-1L
4356.00 out 8h/Cist: drk gy to bon blk . Z2.48  3.44 0.3 11,310 2.5 160 14 5.9 .42 448 028%-1L
4365.00 swo Sh/Uist: bin bik 3.06 2.86  0.74 %.86 2.69 106 28 5.9 0.52 444 Q1V0-1L

vollho
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Table 2 @ Bock~Bval table for well WOCE 2/8-14

pepth wiit of geasure: »

Page: 12

pepth Typ Lithology 51 82 &3 52/83 @ 541 o1 p £ Tmax  Sample
4373.00 swe Sh/Cisty ben blk 1.6 1.32  14.50 2.64 1.5% 8% 32 2.5 0,47 445 015%-1L
4379.50 swe Sh/Cist: bin blk to drk gy 1.0 6.71 1,63 .44  2.38 30 68 1.8 0.81 422 0188-1L
4385.00 swo Bh/Clst: brn blk 1.57  1.87 .53 3,15 1.87 84 38 3.2 0.48 445 0lET-1L
4392.00 swo Bh/Clst: brn blk 3.06  3.0%  £.80 3.86  2.45% 126 33 £.2 5.50 441 D0166-11n

i
]
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Table 3 : Pyrolysis GC Data {52 peak} as Percentage of Total Area For Well MOCS 2/8-14 Fage: 1

pepth unit of measure: m

82 from
pepth Typ Lithology Ccl £2-05  C6-Ci4 154 Rock-Eval  Eawple
2485.00 cut Ty s 1t oz to or gy ‘ 4.24 3%.94 53.43 8. 40 14.49 B439-1L
3090.00 cut Marl ¢ 1t gy to mogy 14,495 39.75 46 .67 2.63 0.5% B045-1L
3138.00 cut Marl 3 1t gy to 1t ben gy 5,11 38.35 5(.30 2.45 g.7¢ 8053-1%
3180.00 cut Ca s or gy to 1t or gy 3.2% 18.67 42.78 35.34 11.97 006014
3172106.00 cut Sh/Cist: brn gy to gy bin to drk 2. 88 13.22 31.8% 52,00 21.87 3085114
9y
3234.00 cut Sh/Cist: brn gy to gy bin 3.17 13.88 31.65 51.32 23.67 006915
3276.00 cut 8h/Clst: brn gy to drk gy 2.66 12.4% 29,34 55.52 24.9% 09115
TI00.00 cut ShyClst: brn gy to drk gy 2.0 12.8% 29,85 54 .84 25.52 B45- 2L,
1406.00 cut Sh/Cist: bin gy to m gy to drk gy 2.86 13.15% 30,80 53.19 18.52 6113-1% |
3432.00 eut Shycist: m gy to dek gy to bon gy 3.43 14,74 2%.31 52.52 21 .65 0117-25
3480,00 cut 8h/Clst: wm gy to drk gy %.34 16.38 34.78 4% 54 19.58 1125-2L
3534.00 cut ShyCist: ggt.gy to brn gy to bin 2.90 14,17 31.70 51.22 22.03 nu7i-2L

1647.00 swe Sh/Clst: drk gy to brn blk 2.8% 14.59 31.27 51.15 23 .46 003215




Table 3 @ Pyrolysis GC Data (82 peak) as Percentage of Total Area for Well NOCS 2/8-14
Depth unit of measure: m
52 from

Depth Typ Lithology o3 CEL%  CB-014 Cis+ Bock-Eval  Sempls
3575.00 swo Sh/Clstr drk gy to brn bik 2.594 14.72 32,76 49 .58 17.%8 00315
365000 swe Sh/Ulst: drk gy to brn blk 3.31 16,31 32.63 47 .94 26,45 0036-1%
3702.00 ot 8hUists g;i gy to drk gy to bin 3.44 15.61 34.82 46,13 14.24 $147-2L
3714.00 out 8h/Tlst: gg? gy to drk gy to ban %.89 16,18 33.80 46,13 13.89 0149-2L

ik

3766.50 swe ShyTlsht: drk gy to brn blk £.06 26.55 58.97 16.42 4.7% G029-15
3802.90 cut Sh/Clsty drk gy to brn blhk 4.11 16.21 324.32 45,35 12.93 $0319-2%
3849.60 out Shy/Clsts dok gy 3.79 16,23 22.09 47.89 12,72 001225,
3800.50 cub 8h/Clsty drk gy 3.58 15,24 33,85 47.44 12.63 319315
3948.00 cut 8h/Clsb: drk gy 1.77 9,45 36.1% 52.58 7.27 001411
3584.00 cut 8h/Clst: drk gy to brn blk 4,58 17.44 38.66 33,32 6.84 20721
4037.00 swe Sh/Clsts drk gy o brn blk 3.23 17,20 43.1% 36.38 2.25% 002811
4056.00 cut Sh/Ckst: drk gy to brn Blk 4.83 17.06 38,48 48.42 9.14 QU121
4092.08 cut Bh/Clsty g;; gy to dsk brn to ben 3.93 14.5%6 34.33 47.18 9.63 0225-11

Pagey 2
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Table 3 @ Pyrolysis OO Data {82 peak} as Percentage of Total Area for Well HOCB 2814 fages 3

pepth unit of measure: m

%2 from

pepth Typ Lithology 1 02-C5  0H-Cl4 15+  Rock-Eval  Sample
4134.00 cub Bh/Clst: drk gy to bin blk 4.71 17.89% 4%.01 37.34 4, 8% D232-1L
4177.00 swe Sh/Clst: drk gy teo brn bik 8,86 31,23 49,85 9,96 2.40 862711
4232.00 swe Bh/Clst: brn blk 6.67 2625 54,33 16.75 3.24 0178-1n
4263,00 swo Sh/Clst: brn bik to dek gy 4.13 19,55 34,54 37.75% 3.79 Q17614
4295.,00 swo Sh/Cist: bon blk 6.79 27,75 50,00 15,46 2.92 017431
4328 .00 swo Bh/Ulst: bin blk 5.75 27.18 4% .08 17.9% 2,65 9172-1L
4365.00 swe h/Clst: bin blk ' &.48 26,95 47,34 1%.23 2.848 G170-1Ln
4379.50 swo Sh/Clsby brn blk to drk gy 780 36,15 47,99 8.06 071 0168-1L
4392.00 swe Bh/Clst: brn bik #.36 25.14 45, 8% 20.64 3.0% 0166-1%

aroveBinon | we



Table 4 a: Welght of EOM and Chromatographic Fraction for well MOCS 2/8-14 Page: 1}

Pepth unit of measure: m

. _ Extfzgzad EOH Sat Bxo Asph e O Bon-HC pCle}

bepth Typ Lithology {g} {mg} L} fg} {mg} {mg} {mgl  img) %) Sumple
2985.00 cut Ca « ooy to or gy 8.8 132.3 6.3 19.7 Z2.6 337 6.0 36.3  L.7% 093%-1L
3096.00 cut Aarl 3 it gy tom gy 8.4 18.1 1.5 4.9 8.7 3.0 15.4 3.7 0.82 0046-1L
3150.00 cut Marl s 1t gy to it brp gy §.5 14.8 8.5 3.7 £.4 2.2 12.2 2.6 0.62 0055-1%
3228.00 cub Sh/Ckst: brn gy to gy brn to drk 3.3 37.3 15.8 16.2 1.9 2.2 26.6 11.1 7.58 00s8-1L

gy

3306 .00 out ShyClste bro gy bo drk gy 3.8 13.3 3.7 3.4 i;é 4.3 7.1 $.2 £.93 G095-2L
3456.00 com Composite sampls -~ see table § ¢ 5.5 25.5 8.5 6.6 2.1 8.3 5.1 10.4 4.%4 0375-UB
3547 .00 swe sh/Clst: drk gy to brn bik 4.4 20.2 7.3 5.5 1.2 &.4 12.8 7.6 4.72 BU32-1L
3580668 com Composite sample ~ ceg table 4 » 2.6 7.8 2.9 1.6 2.8 2.4 4.5 3.3 2°§1 RZT--08
3766.50 swe Sh/Clst: drk gy to brp blk 5.9 17.% 7.8 4.8 1.2 4.0 12.7 5.2 2.&1 0629-1%
4044 .00 com Composite sample — ges tuble 4 & 5.3 22,4 13.3 2.5 1.3 5.7 15.9 1.0 218 0278-08
4177.90 swe Sh/Clsty drk gy to brn blk 3.4 14.5 5.1 2.4 .8 2.4 7.5 3.0 1.87 00271-1L
4272.00 com Composite sample — sse table 4 e 4.6 15.3 1.6 3.8 i.2 2.5 11.4 3.7 1.%6 0279-0n

43B5.00 swe Sh/Clsts brn bik 2.8 4.6 1.4 8.3 g.2 2.7 1.7 2.9 1.8} 0167-1L




pable 4 b Concentraticn of FOM and Chromatographic Fraction iwt pp rock) for well NOCE 2/B-14 Fage: 1

pepth unit of measure: @

repth Typ Lithology w14 Sat Aro Asph iR HO Hom~HBC  Sanple
e g ‘ g
2985,00 ook Va s It oor to oor gy 15034 2570 2238 295 3829 19809 4124 0039-1L
3096.00 cuk Barl @ 1t gy tom gy 2998 1548 763 169 470 2417 580 DUAG-1L
150,00 cub Marl @ 3t gy to 1t bin gy 2291 1315 L7z 61 340 1888 402 0055-1L
1228,00 cut Sh/CLlat: ben gy to gy brn to drk 1?187 4730 3053 568 2754 7784 3323 006811
gy
3306.00 cut 3h/Cist: brm gy to drk gy 3663 1019 336 523 1184 1555 17697 0085-2L
345600 com Composite sample - ses table 4 e | 4619 1534 1195 380 1503 2735 1884  0275-08
I547.00 swe Sh/Cist: drk gy to bin bik 4580 1609 1247 272 3451 2857 1723 0032-1L
3600.00 com Composite sample — zee table 4 e 2954 1098 606 340 a0 1704 125¢ 027708
3766 .50 swe Sh/Clst: drk gy to bin blk 2586 1141 693 173 578 1835 751 DO2S-1L
4044 .00 com Compogite sample - zee tsble 4 e 4289 2485 485 242 ldﬁs 2373 1308 027808
4177.00 swe ShyClist: drk gy to brn blk 3697 1564 47 176 107 2212 884 DO27-1L
4272.00 com Composite sample — see table 4 ¢ 3254 1637 818 258 538 3456 797 D208

A38%5,00 swe Sh/Ckst: brn blk 5476 166& 357 238 3214 F23 3452 0167-1n




Table 4 ¢f Concenbration of B0M and Chromatographic Fraction {mg/g TOC{e)) for well BOOS 2/8-14

Depth

unit of measurs: m

Dapth Typ Lithology R Sat Aro Baph MEB0 HE Hot-HC Sample
2385 .00 cub Ca s 3t or to or gy 884.36 510,03 131.68  17.38 225.37 64171 242.6% 0039-1L
3096. 00 cut Marl ¢ 1t gy to m gy 365.66 201.02  93.8L 13.40  57.43 294,83 70.84 0046-1L
33150.00 cut Marl ¢ 1t gy to 1t ban gy 389.52 212.22  92.38 9.99  B4.93 304,60  €4.33 0055-1L
332328.00 cob ShyClst: brn gy to gy bon to drk 146,54  62.41 40,29 F.50 0 35.34 102,70 43.84 0068-1L

9y
3306.00 cut Bh/CTlst: brn gy tn drk gy 125.05 34.7% 31,97  17.86 40.43  €6.76  BR.29 0095-2L
3456.00 com Composite sample - gee table 4 e 183,75 33.32  26.34 8,38 33,13 60.25  41.50 0276-0B
3547.400 swo Sh/Tlsts drk gy to brn blk 97.04 24,11 26.4% 5.77 30,75 60.53  34.51 8032-1L
3600.00 com Composiie sample - ser table 4 2 137.7% 0 43,75 24,15 13,58 36,22 67.9% 49.80 0277-0B
3766.50 swe 8hy/Clet: deh gy to bip bik 122.58  B4.11 32.87 B.3Z2 27.48 EGqQQ 35.61 002914
4044 .90 com Compoznite sample - ges table 4 » 186.35% 114,04 22,39 11,15 4B.87 136.33 60,02 0273-08
4177.00 swe 8h/Clsty dik gy to bin blk 165.63  80.4%  37.86 3.46  37.86 1iB.3%L  47.32 0027-1n
4272.00 com Composite sample -~ ges table 4 & 166,04  83.57 41,78 13,19 27.49 125.35 40.68 027%-08
4385.00 swe Sh/CTlst: brn bik 32,55 82.08 19.73  13.1% 177.58 111.8%1 190.74 0lA7-1L

Pager L
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Table 4 d: Composition of material extracted from the rock (%) for well MOCS 2/8-14 Page: i
Depth unit of measure: m
Bat pivae) Asph NED H Pon-HC Sat HC

Depth Typ Lithology BOM  BOM  EOW BN POM  BOM Ao HNon-HC Sample
2985.00 cut Ca 1t ot to or gy 57,87 14.8% .97 2847 1256 27044 3BT.3L 264,45 003I%-1L
3096.00 cub Marl 1t gy to m gy 54.97  25.65 365 35.71 80.63  19.37 314,29 416.27 0048-1L
315000 cuk Marl @ 1t gy to 1t brnogy 57.43 25.08 270 14.88 82.43  17.87 22%.73 469.23 G0R5-1L
3228.089 cut Shyolst: ben gy to gy brn to drk 42.59  27.4% .12  24.80 70.08  29.92 15%4.90 234.2% 006B-1L

: gy
3306.00 cut Sh/Cist: brn gy to drk gy 27.82 28,56 14,28 32.33  53.38 46,62 148 .82 114.5% 00%6-2L
3456.00 com Composite sample ~ gee table 4 ¢ 33,33 25.88 8.24 32,58 5%.22  40.78 128,79 145.19 027508
3547.00 swo Sh/Clst: drk gy to brn bBlk 35,15 27,43 5.34 31,68 62,38 37.62 129.09 185.7¢ Q032-in

| 3600.00 com Composite sample -~ see table 4 e 37.18  20.5% 11.84 30,77 57.8% 42.31 181.2% 138.36 0377-UB

3766,50 swr Sh/Clst: drk gy to bra blk 44,13  26.82 .70 22,35 70.85% 29.085 154.58 344.23 0039-1Ln
4044.00 com Composite sarmple - gee table 4 ¢ 58,08 11,35 .68 24,89 63.43 30.57 511.54 237.14 0278-08
4177.00 swe Sh/Clsk: drk gy to brn blk 48,57 22.88 5.7 22.88 71.43  28.57 212.50 250.00 0027-1L
4272.00 com Composite sample — see bable 4 e 50,33 25,17 7.85  1%.56 75.50  24.50 200,00 308,11 027%-0B
438500 swe Bh/Clsb: brp blk 30.43 6.52 4.35 SBR.T0 35.96  £3.04 466.87 B8.8% 0167-1L




Yable 4 e: List of cowpesite samples appearing in the extrantion tables for well NS 2/8-14 Page: 1
Depth unit of moasure: m

WOTE: Depths shown in tables 4 a to d correspond to the composite sswples’ lower depth.

tper depth  Lower depth Typ  Sanple pepth Typ Lithology Sample
345G.00 3456.00 com 0276-08 iz composed ef:  3450.00 cut Sh/Ulst: mogy to brn gy 12028
3456.0 out Sh/Ulst: m gy to bin gy g1231~3L
35%2 .00 3600.00 com OI77-0B is composed of:  3582.00 cut Sh/Cist: dik gy o brn gy to ben blk 0079 31L

3588 .00 cut sh/Clst: drk gy Lo brn gy to brn blk go8l-2L
360%.00 cubt 8h/Clst: drk gy Lo brn gy to brn bik, go8z-2L

bk
4027.00 4044.00 com 0278-0B iz composed of:  4027.00 swe Sh/Cists drk gy to bro blk, sit, carb gl2e-1L
4044.00 out ShCist: drk gy to bon bk, oalce, sit 8217-25
4263.08 4372.00 com 0379-0B is composed of: 428300 swo  ShyTlst: brn blk te drk gy, s 8176-1L
4272084 swe ShyUlste brn blk, cale, 5 8175%-1L

ceouelinor |



Table % ¢ Saturated Bydrocarbon Ratios

for well MR 2/8-14 page: 1
pepth unit of seasure: w
pristane Pristane Pristane 3 Phytane fPhytans

pepth Typ Lithology nCl7  phytane nel7 + pCi8  nolB cPr Sample
2985.00 cut Ca 1t or to or gy 3.45 .98 .45 .47 1.16 003%-1L
309600 oyt Mard ¢ It gy tom gy 0.55 1 .44 8,52 .47 1.1 oD4s-1L
150,00 eut Marl 2 1t gy to 1t bin gy 8.56 1.48 f1.50 0,44 1.21  DUBS-1L
1228.00 cut Sh/Cist: brn gy to gy bin to drk 0,56 1.83 .57 0,46 1.1 Do68-1L

i

3306.,00 cut ShClsks broy gy to drk gy .58 1.68 $.58¢ .41 .09 00%6-2L
3456.00 com bulk 3.65 1.64 $.56 0,45 1.5 27e-0B
154700 swe Sh/Cist: drk gy to brm bik .64 1.54 4,58 0.50 1.12  Dn3Z-lu
3600.90 com bulk 4,60 1.62 8.52 0.43 1.31 0277-om
766,50 swo 8hyCists drk gy to brm hlk £.40 1.55 .35 .30 1.31 00251
4044.00 com bulk .42 1.47 8.37 .38 1.0%  0278-08
4177.00 swe Bh/Tlst: drk gy to bin bik .34 1.82 0.3% $5.25 1.08  BU27-1L
4272.00 com bulk .31 1.47 0.28 .24 1.04  0279-08
4385%.,00 swe BhyCists brn bik .37 1.4%1 8.32 .27 1.0%  0187-1L

{ z:ém&a%@;w



Table & ¢ Aromabic Hydroverbon Balios for well NOCS 2/8-14 Page: 1

Denth unit of measure: w
44

| Depth Typ Lithology BE DMm BEhR O 2/iMP ®BPI 0 ®BIZ Re DRT/E 4/1MDBT féigg; Sangile
A98% .00 cut Ca : 1t or tooor gy 8.6  1.486  0.20  1.00  4.78  0D.80  £.87 - 1.07 - 9039154
3096.00 cut Marl 1 It gy tom gy 1.8 1.24 8.2%7  1.04 0.82 0.88 0,89  0.57 2.27 .45 004611
315000 cutlﬁari : 1t gy to 1t bin gy .83 1.3 $.21 0 1.10 0.87  0.97  8.92  0.59 .01 0,49 0055-1%
3228.09 cut Shyfist: brn gy to gy brn to drk 0.98 1.5 0,34 1.7 .86 0,93 0.82 0.53 0.62 .24 0068-1L
9y

3306.00 out Bh/Clstt brn gy to drk gy 8.25 1.4% #.32 0.%98 .85  £.8%  0.91 .48  0.83 $.2% O0096-3L
3456 .00 com bulk £.26  1.45 0,14 0.34  0.81  0.85%  0.8% .42 1.06 .34 027608
3547.00 swo Sh/Clst: drk gy to brn blk 2.87  1.64 0.31 0.85 9,79 9.83  0.87 1,36 0.97 .36 0032-1L
3648.00 com bulk 0.48 1.30  4.0% 0.%%  0.82 0.87  0.89 0.43  1.04 .38 027708
3766.50 swc BtyCists dek gy to bip blk 0.91 1.69  0.ip 0 2.%9% 0,73 0.82 0.84 0.24  3.58 .77 002%-1L
4044.00 com bulk 4.66  1.47  ©.0% ©.%8  0.7% O9.8% (.87 9.30  3.30 .84 0278-08
4177.00 swe Bh/Cist: drk gy bo bin bik | .84  3.83 Q.10 6.%2 8,77 8.86 .85 0,30 7.00 1.33 0027-1L
4272.00 com bulk 1.8 1.%4  0£.13 0.98  0.72  0.50  £.87 - - - 27308

1.4 0.7%  0.91 4.87 - - - $4187-1L

4385.080 swe Sh/Tlst: b blk .88  1.65  £.09

croupBinor s



Table 7 ¢ Thermal Maturity Data for well NOCS 2/8-14 Page: 1

pepth unit of measure: m

. Vitrinite turber of Btandard Spotre
pepth Typ Lithology Peflectance Eeadings  Deviation Fluorescence 8CX Tmax  Sanple
£%} Colour £70¢)
2900.00 cut bulk 6.56 2 $.01 e - 437 000108
3000.00 cut bulk 3,54 5 .04 - 5.8 426  £002-0B
3100.00 cut bulk 0.56 Z ©.08 - - 411 000308
3176.00 cub bulk NP - - - - 432 0004-0B
3201.00 cut bulk 1.80 3 0.05 - - = 50508
37243.00 oot bulk B.7% 2 0.01 - = - {00608
3243.00 out Bitst 3 it ol gy to dsk y bin - - - - 5.5-6.0 437 0006-2L
3294.00 out bulk .26 g 8.03 - - -~ G0%4-0R
3450.00 cut bulk 8.51 2 0.02 - - ~ (30808
1549.00 cut bulk §.21 & g.13 - o -~ 000508
1549,00 cot Sitet ¢ drk gy to dsk y bin - - - &, 5-6,0{77) 433 0009-1L
3651.00 cub ulk 1 - o - - - {508
3750.00 cut bulk . 8,23 3 .00 s e -~ (01108
3750.00 cut Bh/Cists drk gy - e - e HOP 441 001125

] seoanBwon
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Table 7 1 Thermal Baturity Date for well MOCS 2,/8-14 Page: 2

pepih unit of measure: m

Yitrinite trumber of Standard Spore
pepth Typ Lithology gefieclance Readings Deviation FPluorescence 184§ Tgax  Sample
{%3 Colour {OC}
3809.00 cut Sh/Clsts drk gy to bro blk - - - - §.0 441 0019-2L
3900.50 cut budk 0.43 & 4.06 - ' - - 018308
3948.00 cout bulk 8.33 % .04 ~ - -~ 401408
3948.00 cut Sh/Clst: drk gy | - - - - §.5-7.0 40 0014-11
4055, 00 cut bulk 4.5% 4 4,04 - o -~ 401508
4101.00 out 8h/Clsts drk gy - s s o 6, b5 237 9022-2%
4149.00 cut bulk .33 4 4.03 - o - OU15-08
42043.00 cut Sh/Clsty drk gy to bin blk “ = ~ - 7007} 445 0024~1L
£251,00 cut bulk 4.79 8 ¢.07 = - ~  G0L7-08
4251.00 cut S5itst : gy brn to dsk ¥ bin - e = i &.5-7.0 446  0UL7-1L
4274.08 cut bulk 0.87 5 8.05 - - - (01808
4323.00 cut Sh/Clsts drk gy to brn blk = - - o 7.5 447 0025-1L
4328.00 swe bulk « o BUEL % 9.02 - - - 9172-08
4349.080 cub Bhy/Clst: drk gy to brn blk - - - - 7.5 449 0026-1L

ceoupBinon



Table 7 : Thermal Maturity Data for well NOCS 3/8-14 ' Page: 3

pepth unit of measure: »

Vitvinite Morber of Brandard Spore
pepth Typ Lithology refliectance Beadings  Deviation Plucrescencs 8CY Tmax Sample
: (%} Colour Py

416608

§

439200 swe bulk P e > - -




Table 8 ¢ Visual Kerogen CUomposition Dabs for well BME 2/8-14 i
pepth unit of messure: m
i1 A L 8 ¢ ) P14 8 1t w8 vy C vV B
fti m &2 pu BR AL A BINIF ¢ n i ¢ BIIIT o0 i m B
P! op /e ln e iiEBijum t ol ii7ie 1 & o i
ittt ¢z 2B i g g0 ¢ ti®is P D yre tiBgil 1 p o ot
P = o ¢ i a £ 4 {7T}4iuwedic¥r 1 1i4 e
pepth Typ Lithology %1 & & 1 ¥ n e 1 t P %t 8 £ oo i %in n & V OV Saple
IB00.00 out bulk g5 A 7 TR 400208
3243.00 cuk 8ltst 2 it ol gy to dek vy brn 106 A% * TR B006~21,
3549,00 cut 8list & drk gy to dsk y bin HOP * NOP 4009-1L
375000 cut Bh/Clst: drk gy 100 A% * TR 601125
380900 cub Bh/Clst: drk gy to 85 k% * # 10 &% 001920
3948.00 cut ShClst: drk gy NOE iy BOL4-1L
4101.680 ont sholst: drk gy 90 #% % ¥ 5 x (102224
4200.00 cut sh/Cist: drk gy to 100 =% 7 # TR TR 24-1L
4251.00 cuk Blist @ gy bin to 8¢ ** * ¥# % 5 QOL7-1L
4323.00 cut 3h/Cist: drk gy to 84 *% 7 %% 18 w Bo25-1L
434900 cut 8h/Clst: drk gy to 85 %% % ¥ 710 5 = BU26-1L

ceouslinor |
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Lxpevimental Methods



EXPERIHENTAL PROCEDURES

Headgspase gas analysis

The analysis is performed uwsing a gas o

50 m capillary column, loop injector and flame ilonisatd
detector, Helium is ussd 85 carvier gﬁscb

Two cm3 of bheadspace gas are vemoved from sach sample  can
for chrowatographic analysis of the Cy to €y range of
hydrocarbong.

The analysis is performed using & gas chromatograph with &
50 m capillsry wolumn, loop injecinr and {lame lonisabtion
detector. Helium ls used as gayrier gas.

The canned samples ave washed in thermostatied water io
remove drilling contaminanits and sieved on 2 & mm mesh sieve
to rewove largse, caved vock fragments. aAn aliguot {eoa 2

e . Y " 3 ™
of zieved sample iz crushed with 25 om™ wabter in an &
Pall mill. Riter «crushing, 2 om” of the released gas

8
removed from the ball mill for gas chromatographic analysis.

Total cruanic carbon {TOC} and total carbon analysis

This analysis is perivrmed using LECD (8244 Cacbhon

g
»y

o]
el

Analyser.

Hand-picked lithologies from cutting samples are crushed
with & morbtar and pestle and spproximately 200 mg {50 nyg for
coais} are accurately weighed inte LECO crucibles. The
samples are then trested bthree Gimes with dilote hydro-

chlorie avid, to rewmove oxidised {cerbonate} carbon, and



The sample of saturated fraction iz diluted by 1:28 with
hexang angd & 1 wivcrolitre aliguot of this iz injected dnto
the instrument,

Avomatic fraghlor

The instrument used is a gas chromat aph with 8 25 ®m BE-54
gapillary column, split  indsctor and  effljuent splitter
leading ko FID and FED detectors, allowing simultancous
analysis of hydrocarbons and sulphur compounds. The cgarvrisr

s . 5 et O
gas 15 helium and the btemperaturve program runs from 607°C  to
- & . g s

A08VC at & rate of 470/ /min.

The sample of aromatic fraction is diluted by 1:30  with
hexane and a 1 wmicrolitrs aliguot of this is injected inte
the instrument.

Wholy 011

whole ©il  chrosatograms  ate  determined  on & gas
chromatograph Fitted with a split injecter, 25m sES54
capillary column and effluvent splitter connected to FID  and

sulphur mode rER detectors allowing simul tanenus
determinat of nydzouarboms and sulphut conpounds.
Approximaiely 0.lomicrolitres of whole oll are injected angd
the temperature program on the chromatograph rung from -10%C
to 306% at 4"comin,

Rook Bval pyrolysis

This analysiz is performed using a ROCK EVAL Il Pyrolyser
into which approximately 100 mg of crushed whole rnP? ig
loeded. Analysis involves heating the sample, from 300" o
ﬁﬁ@mﬁ in an inery atmosphers (helium} to release naturally
geng ed hyvdrocarbons {81 pssk} and then pyrelytically



washed four times with distilled water. The zanples are
Sriad oo C x hobplate  at 60-70"¢ before analysis of total
prganis  carbon. Total carbon (s analysed on  the same
instrument using approximately 200 mg of unbreated crushed
whole rock. Oxidised (cavbonate! carbon is caloulated by

difference.

Total organivc carbon can also be determined on the ROUK EVAL
I Pyrolyser.

18

i

Extractable Urganic Matter {(EOH) Analy

Samples arve selected for extragtion on the basis

i3
1

screening analysis. Approximately 10 - 20 g of whole ro

A

3
e

are accurately wsighsed.

243
A
el
s
£
:

5

Extraction iz garrisd gut in & Pecaboer SJoxtee HT
T

using dichleromethans as extraction solvent and in  the
resence of activated copper. & 1 hr. boiling pericd
followed by & hrg. rinsing is used. The extravct is Eilltered

into a tared flask and the solvent is removed by rotary
3 L. n . & w 'y < A \
evapuration at 35°C and 200 mB. The dry residue is welghed

in the flashk to determipe the ampunt of EON,

Separation of asphaltenss

Asphaltenes are removed from  ithe EDK by precipitation in
n~pentans . The awount of n~pentane to be used i gng

by the formula:

wt of ROM{g) x 40

K
= VYolume of p-pentaneiom”™}

density of n-pentane {gxcmwé}x'lﬂﬁﬁ



The n~hexane and EOM  are poured into s pre~wsighed plastic
column containing & small swmeount  of seiivated silica. The

column is allowed o run  and then dried and weighed., The

ampunt of asphaltenss recovered 1s calvulatsd by welght

diflierence.
After the removal of asphalteness the solvent Is  evaporated

from the remaining BOM by votary evaporatien, at 3s%c. If

the dried sampls i3 not to be processed immediatsly, it is

stored in a freszer,

Liguld chromatographic separstion

Chromatographic separation i3 performed using an HMPLD systew

o
a

developed by the compahy. The BOM  {after removal af

ssphaltenss) is injected ipto the MPLC and chromatographsd

vging hexane as  =luent, This sifects = separation into
saturated and aromatic fractionz which are collesied and
concentrated on & robary evaporator, at 3570 angd 200 wB, to
remove the bulk of the hexane. The fractions ave then
trangferred to small tared wialz and evapgratad'tn dryness
in & stream of nitrogen. The vials avs re-weighed to  obtain
the weights of both fractions. Thes weight of " the NSO
fraction, which is retained on the chromastography calumn; is
obtained by differsnce.

Gas chromatographic snalyses

Saturated fraction

sed for this analysis is 8 gas chromatugraph
o

u
OVl poluwmn, zplit injector and ¥I detectior.
a

y

s is helium and the tempsrature program  runs
. . : o
for Z minutez and then vises te 2IB0TC

sEouaBuor




generated hydrocarbons {52 peak), boeth of which are

detected by an FID. In  the temperature interval betwesn
&) - E . 2

390  and 390"z, the released gases are split and &

proportion passed through carbon dioxide trap, which  is

&
connected to & thermal conduchivity detector {TCD).

The
value obtained from the TOD corresponds to  the swount of
oxygen contalned in the kerpgen of the sample and is

reported as the 83 peak. 7The btemperature corresponding &o

the maximum ©f the 82 paak, T is also revorded.

max’

The ROCK BVAL II  Pyrolyser also determines the TOU of each

sample subssguent to pyrolysis,

The instrument used for this analysis is & gas chromatograph
conngcted o 8 pyrolysis oven. A very small amount { 2 mg)
of whole rock sample is loaded into ths oven and heated
isothermally, at  300%¢, for 3 minutes, during which tims
thermal extraction of the generated hydrocarbons sopury
feguivalent tou the 81 peak of Rock Eval). The relsased gasss
pass o & 15 m OV column with & nitrogen-~vovled Yrap.

sfter 3 minutes the pyrolysis oven heats up to 510%C, at a
rate of 40%¢ per minute, causing bound hydrocarbons to  be
released from the kerogen of the sample {sguivalsnt to  the
£¢ pusk of Rock Eval). These gases ars passed through a 25w

ha
DBl vapillary «column with a nitrogen~gooled trap.

The temperature program for the chromatographic oven, in
. , , . . . @ O ;

which both columns ars sibtuated, risges from 07 to 22070 at
k

@
£ ) - . s v 5
a rate of 4"C/min. Both solumns afe linked to PID deterctors.

I3

Bamples, in the form of small grenules, are mounted in &



gEoLasBinoR

fast setiting resin. The resin blocks are ground on  coarse
corundum paper tu sxpose the rock granule surfaces and  then
on three finsr grades of corundum paper to improve these
surfaces and reducs svratches. The resin blocks are finally
polished on & rotating Selvyt-covered lap using two grades
of polishing aluwina. Isopropyl alcohol s used to lubricate
the entire grinding and polishing process sxcept in the case

of coal samples, when water is ussd,.

Pefleciancsy measurements are  baken under oil immersion

an
{n =1.518) vsing a TEISH NPMOI microscops photometer with a

D4bnn interference filter. The polished blocks are wmounted
o the wmicroscope stages and scanned manusally dn order o
o
E¥S

rinite. An atbtempht is

@

locate and measure particlss o
2 individual particles per
i

‘made to obtain readings from
sample but this is nob-always possible in samples with low

amounts of phytoclasis.



Samples ars sbtirred for 16 h with 25 ¢m3 caoncentrated

or

E ¥
¥
53
bag

hydrocioric a 35 ~ 407C. The acid is decanted and  the

residue washed by stirring for 3 hrs. with 25 cm3 distillied

l""
[

water. The washing is repesated twice more.

If the concentiate is onol beisny prepared for slides the
SN 2 IS o < 5 o 3 ') - 3

residue s  washed, rapidiy, s this point, with 28 ex

divhloromsthans,

are then added to the residus  and
the mizture stirred for 16 hrs. at  room tempevature. The

agid is decanted and the residus washed by stirring for

o
%
i
&
%
fa
o
oy
£
oo
]
o
}.4
Fe)
Joik

ed water, The water washing iz  repeated
thrae times with fresh-aliguots of distilled water each
8

ime . The water 1g  then deganted

£y nd  fhe residue  sither
S PO X . - e s e
grisd in oan oven at 40 -~ UL te  constant weighbt,. ov, if

siides age to be made, it is transferred to a wicroscope

cover slip and dried on 3 hot bench at 40 -~%0°¢.

Praparation of Slides

The dry Kervogen opnesntoate  1s mounted on a 81
glycerine/gelatine and left to dry at room Ltemperature

pvernight.



Spore fluprescencs colour

£

ampies are also analyssd wmicroscopically in U.Ve  light,
using an exgiter filtey with 8 band pass of 400 ~ 440 nm and
“a barrier filter with a long pass of 470 nwm, and the oolounr

of the spore flucrescence is determined, This is used as an
alternative maturity paramster to verify the result obtained

from vitrinite refiectance and is reported on & numerical

343

soaie from 1 Lo

»
°

Flugrescence Colour Corresp. Vitripits
Colour Index Reflegtanece
‘Green i 0.2%
Gresns¥ellow e 0.23/0.3%
¥ellow 2 0.3%
Yellow Orangs 4 f.4%
Light Grangs 5 §.5%
Mid~Qrangs & 0.5%
Dark Cuange 7 0.8%
Crange /Red 8 1.0%

Red 3 1.1%

KB, This table wonly provides a rough correlation oS
vitrinite r®fleciance and spore flucrescence colour are
both independently  affected by  factors such as

depositional environment and catagenic history.

geovniinoR



EXPERIMENTAL

Isotope Ratip Xass Spschromstiry
The iLsotope analysis were performed on a dual inlet VG SIRAE 1
instrument. The combustion of the samples were done by a Cagl
Brbs EA 1108 element analyser dirsotly connsoted to the inles

systen of Lhe mass spectromebsr.

The combustion tempevature was 1020°C and the carriss gas used

wag Helium. After the combustion H,D and CD, were Lrapped in
4

¥
.

P
£t

ifferent gool traps. The CO, gas waz then heatsd up before

tisg

was admltted to the mass spectrometer. The whole operation wa

controlled by a IBM PCB0 computer system.
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The isotops ratios asrs

Fhb~zrandard:

Co= (R sample ~ X standard / R standard) v 1000

The PLE standard {2 merine chalk of the res Des~formation, [EA)
% 5y
e g

was created by Cralg 1837. ALl results of o s C =~ analysis of
&

caloulated {Craig sorrection) against
T

foes
@
Gy
L5
&
{87
bt
3
]
(o3
'}.K.
ot
=0
ot
kg

The presision of the combustion system an 55 spenitrometsy
p o

& $

iz controlled py determinstions of an international calibrate
o

Double analysis on sanples zare slso done.

D/ 82y
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pxperinmental, combined gas chromatography ~ mass

spectrometry {(GC-M8}

The GO-MS analyses weve performed on &8 VG T8250  systen
graph, The

interfaced to & Hewletft Packard 5890 gas chromati
GC was fitted with a fused silica S€ 54 caplllary column

(50 m x 0.22 wmw  i.9.) directly into the ion source. Helium
{L2pail) was used as carrier gas and the intections were
performed in splitless mode. The GU oven was programmed frowm
45%0 to 15070 at 35%C/win at which point the programme rats
was 2°C/smin. up te 310%C whsre the column was held
isothermally for 15 min. For the aromatic hydrogarbons, 4Lhe
GC oven was programmed from 50°%C to 3L07C at B¥IAmin and

held iscotbhermally at 310°C for 1% min. The mas

l")

s spactromeler
wags opersted in electron impact (BI) mode at 70 eV electron
energy, & Lrvap currvent of 540 uh and a source e mperature of

o

220°C. The instrument resclution used was 1500 (10% wvallevl.

The data system ussd was a VS Pﬁ?lif?S system. The sa
were analysed in wmuliiple ilon debtecblon mode (MID) at & soan

cycle Lime of p sroximately 1,1 sso.

& done from peak heights in the




Ix the discussion of the OC0-M8 data, the results will b

t17]

discussed by area. The wells within an ares will ke dis-
cussed separately. In the discussion, samples within one
formation are discussed together. The discussion is further

divided intoe typss of compounds as follows:

Saturated Fraotions:

Terpanes

The wost commonly uwsed fragment ions for dstecgtion of
terpanes are M2 163 for detection of 2%, 28, 30 trisnor-
movetans or 25, 28, 30 trisnorhopans, M2 177 for detection

of demethylated hopanas or moretanes, M2 181 for detection
of trigyelic, t&tracytliqf and pentacyelic terpanes an

205 for methylated hap&ﬁes or moretanes.The woleculay ions
B3 370 and 384 are alsgo regorded for identification of

and Cop triterpanss vespectively.

Steranes

The most commonly used fragment ionsg for detection of
sberanes are N/ 149 to distinguish betwesm 5 o and 5 8
teranes, M/2 189 and 25% for dstection of rearranged

nd normal

H

£

steranes, M2 2%} for detection of rearranged

vt

shtevanes and M/%2 218 for detection of 148 (H}, 178 in

stevanes,

The M/%2 231 fragment lon is used to detect possible aromatic
8 n

contamination of the saturated fraction. It 18 also used for
¥z

detection of methyl steran



ropatic Pragtlons:

Alkyl-substituted Benzenes

§

o~
X

The M/2 106 fragment lon is cften used te detect the alkyl
is especially useful for the

substituted besnzenss. It
detection of di~substituted benzenes. N% 134 can alse be
used for the detection of { ~alkylbenzenes, but benzothio~

phene will also give a signal with this fragment fon.

Naphthalenes

tethylnaphthalenes ares normally detescted by the N2 1432

fragment ion while C,~naphthalenes are detected by M/Z2 156
& "

and £3~naphthazansa by M2 1780,

Bengothiophenes and Dibsnesothiophenes

\
Bsnzothiophene can bes detscted, as mentioned above, by M2
134, The M8 138 and B2 212 fragment ions are used for
mathylsubstituted dibenzothiophenss and dimethylsubstituted
dibenzothiophenes respactively.

Fhenanthrenas

Phenanthrene is~ detected wsing the /2 178 fragment lon
Anthragene will, if gpresent also give =@ signal in the

178 fragmention. Methyl-substituted phepanthrenes give
signals in the M2 182 fragmeny lon while the M/ 206 frag-
ment ion  shows the dimethylesubstituted phenanthrenss and
~the MR 220 Eragmentation  shows the L substituted

3
phananthrenes.



Aromatic Steranes
Monoaromatic steranes are detected using the M2 253

fragment ion while the triaromatic steranes are detected
using the M/2 231 fragmention.

D/E32
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2. Mass Fragmentograms representing Steranes
{MA% 14%, 18%, 217, 218 and 258}

peak identifications. {« and 8 refer to hydrogso atoms at O3,
C-i4 and C=~17 in regular stsranss and at . C-13 and C-17 in

iagtevanes ).

a. 208~fe-diachuiaestane C27ﬁ&3 {1, R=H)

3. 20R~Be~diagholestane CZ?H§8 I, Reil}

c. 208~af~diachulestans Comblan { 11, B=H)

ge 20R-~gf~diacholestanse Q27H§g { s R=H}

e, 208~Bo~d4~methyl~diacholestans CZBhbﬂ { I, RmChg}

f. 20R~Bo~24-methyl-diacholestane CQSHSQ { I, RmCHE}

g. L08-af~Z4-methyl~diacholestans ngﬁgg € 11, BR=CH.}
+ AQE-wee~cholsstans Cg?gaa (11T, BesH)

B 208-Ba-24-sthyl-~diacholestane Cogtiyy (13, Re,Hg)
+2OR~u@8~cholisgtans Cg?ﬁga { IV, R=1}

1. 208-gff~cholestane ag?ﬁ4a { IV, R=H}
+20R~nf~3d-methvi~diachelisstans ngxga R S G RwCﬁB}

Y. ZUB-mme~cholestane CZ?“Q& {117, Bs=H}

k. 20B~Po~24-sthvi-diacholestane ngagz { I, Rmﬁzﬁg}

L. 208-ap~24-pthyl-discholestans CagHey { 11, R=C,Hg)

m. 208~gpu-24-methyl~cholestane CogBgg R Rm»ﬁg}

n.  A0R-xfp-24-methyl-cholestane Coaleg { IV, RmCHB}
4 20R~-uf~24 ethyl~discholestane C29§§2 R Ruczsg}

G. 2083-uff~24~ methyli~cholestans 538353 { IV, IﬂGEB,

p. Z20R-sme~24~ methyl~cholestane Coglsg (11X, B=CH4)

. 208~oua-24~ethyl~cholestane ngﬁgz (Y11, Rm?zﬁ3}

Ts ZﬁRmaﬁngd;qthylmchmlestaae Crgley { IV, RMCBHS}

§. 208~ufp~-24=gthyl~cholestane Coglen { IV, B=C, H.)

£, 20R-eue~24 ethyl-cholestane Lol {113, Rwﬁzﬁﬁ}

B. Se~sbtsrane C21H35 { VI, R&CZHS)

V. Se-~sterans w22h3& { VI, Rw”zﬁ?}

L/SY1/L0



STRUCTURES REPRESENTING TERPANES
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‘Alphabetic ldist of Abbreviations and Terms used
Dy GEQLAB NOR in this report




glh
in
rt
O
i

aﬁb‘eviatiaav

{ sorted alphabetical 1y Y.

ang i
Coal
Coal-~ad
Cargl
ont

's.
SER
P

medium ¢

angular
Baryte { mud additive )
blue/L*ueish

black

Drittls

brown/brownish
Carbonate
caloarsgus
carboiacesu
Cemient s eé as additive
cemented §/8s5t

mher*

Chalk/chalky
wlayey/shaley
conglomeratic

oo s;:l
Coal=-like ad
Conglionerate
Contaninationis)
coarse grained

dried drilling mmd
Dolomite//dolomitic -
dark { colour ) #
ﬁusk/d”eky {
pt 52 i 1 /fi:

ditive { eg

ssili ierbd&

AU mﬁlta/w'au;anitic
GQW/J*WEHlﬁb

:e e :ir £ (:; e VLG h

g ar (:\

Igneous { material deriv

93}

Raolin{Tte)
Kacolinitic

loose
laminated/laminas
light { colour }

Limestone/Chale /Do

paum/Halite { natural

colour or grain

used for litholeogy descr

{ Under

mud additive / contaminati

size )

"Cont”
Con

¥ &t $§
“Other

{ZEQ&&&N{}R

iption

lomite/Bidecite)

Y oor to describe

chromlignosulfonate )

source |}



List of sbbreviations used for litheology descoription
{ sorted alphabetically }.

Marl
ma
Rica~ad

Other
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ol
pER
pu
YT
red
rnd
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Marl { calcareous clayvstone/mudstonsg)
micacenus
Mica uwsed as mad additive

left over afver washing
wmud additive )

&
nutshells
clive
Dolitefoolitic

Drangs

Other lithology/mineral, spesifisd after this
pink/pinkish

pale { oolour |}

paint/rust/plastic contaminations/additives
purpls

Pyrite/pyritic

red/reddish

roung/ rounded

il oy oil=-like
"plack Magi b

COLOUTS

5

Various
white

WARRY
vellow/yvellowish
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