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Well NOCS 2/8-14 is situated in the Norwegian sector of the

North Sea, in the Central Graben Area at 56c15f49.07"N and

3'*'21'23,40"E. The water depth was 70 m and elevation of

Kelly Bushing: 22 m» All depth references are given relative

to Kelly Bushing.

Samples were analysed between 2886 m and 4392 nu

Based on the geocheisical result's,, the well was divided into

three •sections'. Section 1 ranges 2800 - 3205 m, Section 2

ranges 3205 ™ 3550 ffi and Section 3 ranges 3550 - 4392 is.

Based on geoe.he.sniea.l data, lithology observations, informa-

tion from Amoco and wire-line log data, these sections are

suggested to represent the following units i

Chalk Group (? - 2895.5 m)

Cro&er Knoll Gp, (2895.5 - 3165 ra)

Reworked Mandal Frrt, material*' (3165 - 3195 m)

Weathered Mandal Fm, (3195 - 3205 ro)

Mandal Pm. {3205-3550»)

Farsund Fm, (3SSG - 4392 m, TD}

* This section is most likely strongly affected by reworked

(thoroughly weathered) Mandal Fm. material., but mixed with

"new" marl and limestone. It is probably a matter of defini-

tion whether this interval or parts of it belong to the

Cromer Knoll Gp, or to the Mandal Firu

The Mandal Fin» (3:205 - 3550 m} has a very rich potential for

oil generation. It is presently early maturef but is never-

theless currently generating oil. The Farsund Fm. (3550

4392 m) has a rich to fair potential for oil and gas genera-

tion. The potential apparently decreases with depth,, but

this is at least mostly due to the increase in maturity. It



is .believed that the entire interval originally had a rich

potential far oil and gas generation. The interval presently

has a: maturity ranging from about the top of the oil window

(0.6 % Ro) to past peak oil generation {> 0,8 % Ro) at the

base and is at present actively generating oil and gas.

The top of the oil window {0,6 I Ro) occurs close to 3600 m,

while the well becomes early mature close to 320Q m. The

base of the oil window .(1.0 % Ho) occurs below TD and extra-

polation suggests it to occur close to 4700 .m.. The maturity

gradient for the well changes around 3200 m. This change in

the thermal gradient appears to be connected with the change

in litho.lo.gy around 3200 m»

Migrated hydrocarbons have been detected in the Chalk and

Cramer Knoll Gps.f especially in limestones. These hydro-

carbons are most likely sourced from the underlying Mandal

Fm, and possibly also from the Farsund Fm,, although this is

not confirmed by bi©marker or isotope analysis (none per-

formed) , Hydrocarbons are also present in the Mandal and

Farsund Fms, and these are most likely generated in-sitti.

Some hydrocarbons in the Mandal Fm. could be affected by

migrated hydrocarbons from the more mature Farsund Pm,

below. The relative axno-unt of free hydrocarbons in the lower

part of the Farsund Pm, (below about 4300 m} is higher than

usual and it is suggested that equilibrium between genera-

tion and expulsion has not yet been reached, i.e. that

expulsion lags behind generation in the interval below

4300 .m.



Well NOCS 2/8-14: is situated in the Norwegian sector of the

North Sea, in the Central Graben area. The total drilled

depth is 4392 si. All depths are imcompensatad sample depths,

Saroples were supplied by Amoco Norway Oil Company, A total

of 273 samples was washed (only the 253 cuttings samples)

and described, The analysed section or the well is from 2S86

to 4392 .is, with a. sampling interval of mostly 6 m for the

cuttings samples and a variable sampling interval for the

side-wall cor® samples. The analytical program was set up in

cooperation with Amoco Norway Oil Company (authorised by Ron

White/Arnold Østvold}, One hundred and fifty-four samples

were analysed by Roek-Eval pyrolysis and from the data

obtained samples were chosen for follow-up analyses. These

were s

Thermal extraction - pyrolysis -

gas chromatography 35 samples

Extraction,, MPL.C f r act Iowa i.i on,

saturated and aromatic hydrocarbon

gas chrojnatography 13 samples

reflectance microscopy 20 samples

Visual kerogen analysis 9 samples

Tables listing in detail which samples were: analysed end the

results are located in Appendix 1, No complete stratigraphy

was available at time of writing, in fact data from the ana-

lyses of the samples included in this report, is intended

to aid the establishment of a stratigraphy for the well.

The following preliminary formation tops were tentatively

suggested by Amoco;



Top Hi dra Formation: 2847, S m

Top Cromer Knoll Group 289.5,5 m

Top Tyne Group 3189,0 m

Based on geochemical information presented in this report,

the well is tentatively divided into three sections:

Section X 2800.0 ~ 320,5.0 m

Section 2 3205.0 - 3550.0 m

Section 3 3 550,0 ~ 4392,0 «i

Total Depth (TD).(•?}. 439:2.0 m

Section 1 represents the lowermost, part of the Chalk Gp,

plus the Crosier Knoll Gp. It could also include the very

uppermost part of the Mandal Fm. if the low organic carbon

content claystones between 3.189 and 3205 ffi represent the

severely eroded/weathered top of the K.andal Tm..

Section 2 is geochemically identical to the Mandal Fm. as

found in the Central Graben area.

Section 3 is slightly leaner in organic content, and is

fairly similar geo.chemically to the Farsund and/or Haugesund

Fms, as they commonly occur in the area.



AND TOTAL ORGANIC CARBON CONTEST

Two hundred and seventy-three samples were described and one

hundred and fifty-four of these were analysed for TOC con-

tent. Figure 2 shows the variation in TOC over the analysed

interval of the well plotted with a generalised Ilthologieal

column, h similar plot of TOC versus the observed lithology

is shown in Enclosure .1, The TOC data are listed in Tables 1

arid 2, while the lithology description can be found in Table

1.

Section 1 (2800 - 3205 KV)

The thirty-six samples from this section are dominated by

carbonate rocks {limestones'} down to about 2900 m* Below

this depth the lithology becomes generally more argillaceous

and. Is. mostly described as marl. Below about 3160 rci the

lithology becomes even more argillaceous and is best

described as claystons, The transition at the base to

Section 2 cannot be clearly defined based on lithology»

Twenty-nine of the samples from Section 1 were analysed for

TOC content. The content varies considerably from poor

(0.26 %} to rich (6.59 %K However,. the rich TOC contents

are usually those of carbonates with high contents of free

hydrocarbons and are thought to reflect the presence of

migrated hydrocarbons and possibly asphaltene precipitation

in these rocks rather than indicating any source rock poten-

tial »

Section 2 (320:5 ~ 3550 m}

The sixty-three samples from Section 2 have a brown-grey to

dark grey claystone as the dominant lithology, although



carbonates were occasionally observed, In places the clay-

stone grades to siitstone and it is mostly fairly soft, Many

of the: samples were severely contaminated, especially with

toaryts* The claystone observed in this section is typical in

appearance for the Mandal Fm.

Twenty-six samples were analysed for TOC content ftom

Section 2, twenty-three of these were of the dominant clay-

stone (slltfrtone), one was caved? marl, one was carbonate

and one was a bulk sample, The claystones ail have rich TOC

contents (2.36 to 6.86 % ) , mostly above 5 %, This represents

a gents i tie source rock.

The. caved? marl has a good TOC content of 1,21 %., the carbo-

nate sample has a good TDC content of 1,10 % and the bulk

sample has a fair TOC content, of 0,75 .%« The latter sample

represents claystone strongly diluted by baryte.

Section 3 (3S50 - 4392 m)

One hundred and seventy-four samples were described fros

this section» The dominant lithology is a claystone somewhat

similar to that found in Section 2, but with a more greyish

hue, generally darker and possibly slightly less' silty>

Contamination by drilling additives is very coaaon in this

section and many of the samples are totally dominated by

additives, primarily baryte, but also coal-like additives.

Sixty-two samples were analysed, all of the sarae clayey

lithology (some described as siltstones), The TOC content is

good to rich (1,03 to 4,3d % ) f mostly between 1.5 and 3.0 I,

Although these data indicate a rich source rock {and a

genuine one},, it is Bignificantly lower than for Section 2

and must signify a change in the depositional environment

between the txvo sections.



6E0lAS»N0R U

RQCK-EVKL ÅH&LYSXS

One hundred and fifty-four samples were analysed. The data

are listed in Table 2, Production index is plotted in Figure

3a> S1 versus depth in Figure 3b,. S? versus depth in Figure

3c,. Tmax in Figure 4, Tmax versus hydrogen index in Figure

5a and hydrogen index versus depth in Figure 5b. Rock-Evai

data versus the observed lithology is plotted in Enclosure

(Hydrogen Index, Oxygen Index and Petroleum Potential

Section 1 (28GO ~ 32Q5 ffi)

Twenty-nine samples were analysed by Roek-Eval pycolysis

froa this section. The hydrogen indices vary considerably

(56 to 503: tag HC/g TOC) as do the petroleum potentials (0,6

to 29*8 rag HC/g rock). Ho vever, these variations are not

thought to reflect variations in the source rock potential,

but rather variations in the amounts, of migrated hydro-

carbons and asphaitenes present, This can be seen by* compa-

ring Figures 3b and 5b. High hydro gest indices in Section 1

correlate with hiah S, values» The S~ values are generally

much lower (the higher values are thought to be strojigly

affected by heavy molecular; weight hydrocarbons and asphal-

tenes}., Figure 3c? suggesting that Section 1 does not have

any significant source rock potential.

Section 2 (3205 - 3550 m)

Tvsnty-six samples were analysed by Rock-Eval pyroiysis from

this section. The hydrogen indices of the clsygtones/silt™



stones: range 368 to 977 mg HC/g TGC and the oxygen indices

range 1 to 53 mg CO^/g TOCf suggesting kerogen type II. The

samples all have rich petroleum potentials {21..9 to 41,8 mg

HC/g rock). The marl sample has a hydrogen index of 356 and

an oxygen index of 72 mq CO^/g TOCf suggesting kerogen type

II, but only a fair petroleum potential of 5.2 mg HC/g rock.

The carbonate sample has a hydrogen index of 368 mg HC/g TOC

and an oxygen index of 12 5 mg CG9/g TGC,- but only a fair

petroleum potential of S.'i mg HC/g rock. The bulk sample has

a hydrogen index of 189 mg HC/g TOC and an oxygen index of

•87 mg CO^/g TOC, but only a poor petroleum potential of 1,9

jts.g HC/g rock.

The sllty clays tone which snakes up the bulk of Section 2 has

a rich potential for generation of oil, The Rock-Eval pyro-

lysis data is •similar to those expected for pre-oil window

mature Mandal Fm, source rocks in the Viking Graben, The

data is a strong indication that Section 2 is equivalent to

Mandal fm.

Section 3 (3550 ~ 4392 m)

Sixty-two samples were analysed by Rock-Eval pyrolysis from

this section. The samples have hydrogen indices ranging from

30 to 542 mg HC/g TOC and the oxygen index from 11 to 68 ssg

CX^/g TOC> The hydrogen indices show a general decrease with

depth as illustrated in Figure 5b, This suggests that the

variations in the hydrogen index are mostly maturity depen-

dent. It is also seen that the major decrease in the hydro-

gen index occurs below 4000 at, which is the approximate

depth of peak oil generation (see later discussion). The

petroleum potential shows a similar decrease with depth.

This ranges from rich (31.3 rag HC/g rock) in the upper

levels, to poor (1*8 mg HQ/g rock) towards the base, A

general decrease in kerogen content with depth can also be

seen (Figure 3c}„
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The maturity of Section 3 ranges frorr. top to base of oil

window (see later discussion). The original potential of the

formation is therefore preserved only in the upper part of

the section.. The data for the upper part of the section

indicates a good to rich potential for generation of oil and

gas. This potential is thought to have originally been

fairly similar throughout the section. Section 3 is thought

to be equivalent of the Farsund and/or Haugesund Pi&s.

Generation and Migration

(Production Index, S,/(S,+S-,})

The production index data from Section 1 is quite variable,

but generally high (Figure 3a), indicating the presence of

migrated hydrocarbons in this section. This is supported by

the generally high $, values (Figure 3b). As previously

discussed, the section is not thought to have any inherent

source rock potential of significance and hence the free

hydrocarbons present must have migrated into the section.

The production index data from Section 2 is generally lower

than in Section 1 and does not indicate that substantial

amounts of free hydrocarbons are present. However, the

amounts of free hydrocarbons (Figure 3b) are high, higher

than for most, of the other samples in the well» Section 2 is

not within the oil window (see later discussion) and very

little of the in~situ kerogen is yet converted to free

hydrocarbons, The section does however, as previously dis-

cussed, contain a (very) rich source rock for oil. Hence

only a small conversion of the kerogen could produce measur-

able amounts of tree hydrocarbons. Later discussion will

Show that the hydrocarbons present in Section 2 are probably

not only generated in-situ, but probably also migrated into

the rock.
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The production index data from Section 3 shows a regular
.. • fr, : . . • . . • • • • • . . . . ^ t

increase downwards from about 4000 m,. as can be seen in

Figure 3a, This increase corresponds with peak oil maturity

{see discussion., below) and also with the absolute ar&aunts of

free hydrocarbons (Figure 3b). The Section appears to

generate increasing amounts of free hydrocarbons downwards,

corresponding with a decrease in the hydrogen index (Figure

5a, 5b). Host of the hydrocarbons present in this section

are probably generated more or less in—situ.

ta.jr i ty (Tmax)

Most of the analysed samples below 3200 m consist of clay-

stones or siltstones containing kerogen type II or 11/111.

This makes it one of the better wells for estimating matu-

rity based on Tmaz data. The data is plotted in Figure 4,

Based on the Tmax data the well is immature (less than 0,5 %

Ro} down to about 3325 m» It is early mature (0.5 to 0.6 %

Ro) between 3325 m and 3575 m. The top of the oil window

(0,6 % Ro) is encountered at 3575 m and the base of the oil

window {1,0 % Roj at about 4 350 m. Peak oil generation

(0.8 % Ro) occurs around 4000 JR. The base of the condensate

window (1.3 % Ro} is difficult to estimate exactly-due to

the none-linear nature of Txsax at such high maturities. It

is however suggested that, this would occur between 5000 m

and 5600 m. This indicates that some liquid petroleum could

still be found at depths down to at least 5000 in and that

all liquids need not be cracked to gas before about 5600 m

in this area.



PYROLYSXS - G&S CHROMATOGHAPHY

Thirty-five samples were analysed. Typical pyr.og rasas can: be

seen in Figures 7a-e and a pycolysis products triangle in

••Figure- 8.. Pyrolysis G;C data are listed in Table 3,

Section 1 (2800 - 3205 m)

Four samples from this section were pyrolysed, The pyrograras

of the two analysed carbonate samples are similar, showing

only gaseous products and alkenes due to pyrolysation of

asph&ltenes (figure 7a}» The two pyr-o grams of the marl

•saiapl.es are barren, except for some gaseous products (Figure

7b), Nose of these four samples have any source rock

potential,

Section 2 (3205 - 3550 m)

nine s-asaples from this section were pyrolysed, all clay-

stones. Ail nine pyrograsns are very similar. They are domi-

nated by alkene/aXkane doublets and feature a rising base-

line- Aromatic compounds are present, but not prominent and

phenol compounds are unsignificant {Figure 7c). The pyro-

g-rsms show that the samples are all i.itusatur-e to early mature

source rocks containing kerogen type II, i.e. oil-prone.

However, the maturity is low and cannot explain all the

mature hydrocarbons found in these samples. The pyrograms

are those typically expected for immature to early mature

aandal FEU source rocks in the Central Graben area.

Section 3 (35SO - 43S2 m)

Twenty-two samples fsroxn. this section were pyroiysed,
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claystones. The pyrogratsis in the upper part of this section

are similar to those from Section 2, The pyrograms in

Section 3 do however show a regular change in pattern with

depth. The rising baseline becomes less prominent: and dis-

appears towards the base of the section, the alkene/alkane

doublets become less prominent (especially the late eluting

peaks) and the gaseous compounds increase (Figure 7<3 and

?e). These changes are thought to be primarily due to

increasing maturity. The greatest changes seem to occur

around 4000 m and are probably associated with the onset of

peak oil generation. Some variations can be. seen between the

pyrograms that are not maturity dependent, but due to slight

variation in the kerogen content of the samples. Most of the

samples contain fcer.og.en type II to II/III, but some may

grade almost to kerogen type III, Baking type 11/111 the

average. The section is currently generating hydrocarbons

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

carbons in this well.. The generation of hydrocarbons is

especially prominent in the lowermost 4C0 «i of the v/ell.

Towards the base of the well most of the kerogen has been

converted to hydrocarbons and it is probable that cracking

of oil (top condensate window) will begin close to the base

of the well«
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Thirteen samples between 2985 si and 4385 m were

the EOK fractionated and the hydrocarbons analysed by gas

chroisatography» Data are listed in Tables 4a~e, S and 6 and

plotted in Enclosure 2, The chromatograms are shown in

Appendix 4- The contents of extraetable organic material and

extractable hydrocarbons are plotted versus depth in Figures

9a-do Selected saturated hydrocarbons gas chromatograms are

shown in Figures 10s~e. Selected aromatic hydrocarbon gas

chroroatograsis are shown in Figures lla-i. Figure 12 shows a

plot of the various calculated vitrinite reflectances versus

depth *

Section 1 (2800 - 3205 Kt)

One light orange to orange-grey limestone and two mainly

light grey marls were analysed» The TOC content of the lime-

stone is fairly high at 1.7 %, both marls have fair TOC

contents. The amount of SOM and SBC in these three samples

is high with TOC normalized values of > 300 mg EOM/g TOC,

with EHC comprising over 70 % of the EQM. These values

suggest that all three samples are stained by migrated

hydrocarbons (see Figures 9a~d).

Section 2 (32Q5 - 3550 m)

Four brown-grey to dusky yeilow-brown to brown-bXack clay-

stones were analysed. These have rich TOC contents, with

over 7 % for the uppermost (3228 m) and 3 - 5 % for the

other: three. EOM contents mirror TDC contents, although the

richest TOC claystone has a slightly higher SOK/TOG and

almost the double EHC/TDC content compared with the other

three claystones» possibly due to slight staining by



migrated hydrocarbons. EGK/TQC values of 100 - ISO sag EOM/g

TOC and EHC/TOC values between 30 - 60 ssg EHC/g TOG suggest

that the claystones are at the onset of hydrocarbon genera-

tion,, while considerable bitumen generation has already

occurred. The higher ratio of saturate to aromatic hydro-

carbons of the uppermost {highest TOC) sample is also

probably due to: slight staining by migrated hydrocarbons

(possibly locally generated]»

Section 3 (3550 - 4392 m, TD)

Six dark grey to brown-black claystones were analysed. The

TOC content of these is fairly constant at around 2 % (a

very slight decrease with increasing depth), EQM and EHC

contents are similar to the lower samples from Section 2.,

hence the TOC normalised values of EOM and EHC are higher

than in Section 2 and show a rough trend of increasing EQM

and EHC with increasing depth (Figures 9a~bK EQM/TOC values

from 11.7 - 300 mg EOM/g TOC and EBG/TOC values from 70 ™

130 mg EOM/g TOC suggest these shales to foe within the main

oil generation stage. The samples with the highest EOM may

be slightly enriched in EOti due to local migration.

Saturated Hydrocarbons

Section 1 (2800 - 3205 m)

The saturated hydrocarbon distribution of the two analysed

marls are quite distinct from the analysed limestone. The

•two marls are characterised by a front-end biased n~alkane

distribution ranging f rora ne,, -~ nC-,r with a maximum at nC-, r

(figure 10a).. The n-aikane envelope from «C,, - nC2.0 totally

dominates in these two samples. This: distribution is typical

of light oil or even condensate.. In contrast, the limestone
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hå& an almost bimodal distribution of n-al.kanss, with a

total rance from nC«., - nC,<r, and maxima at nC1t-, rvC«., and

RC~, with the nC*.-» maximuxn predominant f Figure 10b).* There

is a large unresolved envelope or "hump" between nC18 and

nC^5 in this sample, with prominent peaks in the nC2g - nC3g

range due to biomarkers such as steranes and triterpanesv

jspprenoid/n-alkane ratios are similar in ail three samples,

e.a. with oristane/nC, -, ratios of - 0.5 typical o'f mature

source rocks, in this case of mature migrated hydrocarbons.

The higher pristane/phytane ratio of the marls may be

related to the differences in dominant boiling point rangs

of hydrocarbons rather than indicating source rock differen-

ces» The differences in hydrocarbon distribution may be

related to differences in porosity/permeability of the marls

and limestones/ i.*e, higher molecular weight hydrocarbons

are present in the more porotis/permsable limestones „ There

is also more migrated asphalt!c tnaterial in the limestone

than in the mcirls according to the extraction and fractional

tion data results,

Section .2 (3205 - 3550 ffl)

The four analysed claystones from this formation have very

similar liydrocarboH distributions. The n-alkane distribution

is front-end biased with a range from nC,,-, ~ nC40 and a

maximum at nCIS (Figure 10c)» Pristane/nC17 ratios vary from

0.58 - .0.56:, indicating mature source rocks» pristane/

phytane ratios range from .1.54 - 1,68, typical of mature

anox ic marine source sequences, in addition, there are in

the nC~.-r -• nC,4 range some peaks due to biomarkers such as

steranes and triterpanes. Their presence suggests that the

source rocks have not yet reached the peak oil generation

stage, i.e. they axe early mature. There is also a slight-

odd fi-alkane preference at nC~^f nC-,- and nC«o indicating

higher plant input.
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The saturated hydrocarbon distribution, is typical of an

early mature to mature anoxic marine source rock with a

minor terrestrial plant input,.

Section 3 {3550 - 4392 m, TD)

Of the six analysed elaystones from this sequence the upper-

most has a very similar saturated hydrocarbon fraction to

those of the Section 2 samples (Figure 10d),,: while at

3766.5m and below there is a distinct change in certain,

parameters (Figure løe), although the overall distribution

is still very similar to the Section 2 samples. The main

-differences to the Section 2 samples are the lower pristane/

:nC.,,, and pristane/phytane ratios and lower amounts nCr5

aikanes relative to lighter n-alkanss (Figure 10d) , There is

also a slight trend in that these ratios decrease with

increasing depth, suggesting that the changes are mainly due

to a significant increase in maturity. The sample from

4044 a would appear to be an exception in that C2^+ alkanes

are much mare prominent (Figure løe) than in any of the

other analysed Jurassic samples. It is suspected that this

is not due to souro© or maturity differencesf but to deple-

tion in higher n~alkanes caused by expulsion of mainly nG,ft
- ne*- hydrocarbons,

4, U

Ar o ma tic Hydrocarbons

Section 1 (2800 - 3205 ffi)

The limestone and. two marl samples show the same differences

in dominant boiling point ranges in the aromaties as in the

saturated. The limestone is dominated by a large unresolved

hump, with abundant biomarker corapoimds which probably

Consist mainly of aromatic steranes [Figure lla)< The same
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components are also present in the aroraaties of the marl

sarsples, but are nvueh less abundant relative to alkyl naph-

thalenes (Figure lib}. Pherianthrene and alkyl phenanthtenes

are relatively minor constituents of all three samples,,

which is typical of fairly lov; mature source rocks with type

12 kerogen» In these stained samples it suggests that the

migrated hydrocarbons are from an early aature source. The

low values of Ms'E and DKNB, support this conclusion. In the

FPD GC of these samples, alkyl benzothiophenes are abundant

as well as dibensothiophenes and the 34-2/1 HDBT ratio is

less than 1 (Figure lie). This is also typical of oils of

fairly low maturity. The high MPI1 values are due partly to

coelution with sulphur aromatics which are abundant in these

samples*

Section 2 (3205 ~ 3550 m)

The aromatic hydrocarbon distributions of the four analysed

ciaystones resemble those in the overlying Section I? except

for variations in detail. These variations include slightly

lower values of dibeTiSothiopherie to phenanthxene and 4/1

MDST and 3+2/1 KSBT ratios and slightly higher DKNR values.

Although the calculated reflectance value based on the MPXl

index suggests a maturity close to the base of the oil

window (-r 0,9 % Ro), the presence of aromatic ste ranes

(Figure lid)t low KMR, DKNH and MDBT ratios mentioned and

presence of abvmdant alkyl bensothiophenes (Figure lie)

suggest the sequence is less .mature, probably early mature,

i.e, 0,5 - 0.7 I Ro reflectance range. It may be that the

migrated hydrocarbons occurring in the overlying marls and

carbonates are locally sourced by Section 2 which is

probably sufficiently mature in this well section to have

expelled some oil.
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Section 3 (3550 ~ 4392 ra, TD)

The six analysed clayston.es show distinct differences in

aromatic hydrocarbon distrifautons over those seen in Section

2, The major variations are considered to be due mainly to

increasing maturity, Apart from in the uppermost sample,

aromatic steranes are relatively less abundant than in the

Section 2 samples and in addition the unresolved hump in

this region decreases in sise with increasing depth due to

increased maturity (Figures Ilf-g), Changes in the dominant

resolved components, e.g, alkyl naphthalenes and phenan™

threnes are very slight, 'there is a slight increase in DMNK

towards the base of the well section. The M.PI1 Index shows a

slight decrease which is mainly due to a decrease in cc—

©luting sulphur aroma.ti.es. There are more noticeable changes

in the sulphur aromatic distributionv These Include the

disappearance of alkyl benzothiophenes and a decrease in the

34-2/1 MDBT ratio below 3600 ra {cf Figure llh with Figure

lie) andf near the base of the analysed section, the virtual

disappearance of sulphur: compounds•»

There is a considerable variation in the relative abundance

of alkyl naphthalenes to alkyl phenanthrenes (for example cf

Figure llf with H i ) , This is taken to be due to greater

depletion of the lighter alkyl naphthalenes in some •samples

than in others due to variable expulsion efficiency-

Recalculation of MPTl index to compensate for coeiuting

sulplrur aromatics suggests a trend in these values over the

interval from 3200 m to 4800 m from 0.57 - 0,.?3 %, Based on

Radke and Weltef 1983 formula (0.6xHFll+0.4) this gives a

calculated vitrinite reflectance trend froir, 0.92 % at 3228 m

to 0,87 % at 4Q44 m and 0.87 % at 4385 m. Using an alterna-

tive formula used by Boreham et al 1988 (0,,7.xMPLl + 0.22), the

trend is;
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3200 ro 0.59 % Be

3900 » 0.67 % He

4300 ni 0.75 % EC

Based on the general aromatic hydrocarbon fingerprints, the

calculated % Ro values using this latter formula are pro-

bably more correct at 3200 mf while values from the formula

of Radke and Weite appear more correct at 4300 m. The latter

forxauia is strongly affected by co-elution with sulphur

compounds in Section 2. Another aromatic maturity ratio

known as the Methyl Phenanthrene Distribution Factor (MPDF)

developed by Kvaldheim et al 1987 (MPDF- {2MP+324P}/

{2MP*3MP+IMP+9MP}, RL* 0,166+2.2424*RPDF) was also used to

calculate equivalent vitrinite reflectance according to

another formula correlating this ratio to vitrinite reflec-

tance- The vitcinite reflectance trends determined using

their formula and the others are shown in Figure 12»

Radke/Welte

0.91 % Re

0.89 I Re

0.84 % Re

0.86 % Ec

0.87 I Re

Depth

3243

33 06

3549

3600

3766.5

4149

4177

4272

427 4

Kg

0,79 %

0 . 2 1 •'%

0.33 %

0.67 %

feoreham

0.60 •%

0.64 %

0-65 1

0.72 %

0.73 %

Re

RC

EC

Re

He

Kv

0;.

0.

aldhe

69 %

76 %

82 1

im

RC

Be

RC

The trend based on the Kvaldheim formula is intermediate

between the other two. The correct trend is also considered

to be that intermediate between the Radke and Borehats

trends. Eased on GG fingerprints and Eock-Eval data as well

as aromatic ratios besides: the -HPI1, the correct trend is
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roughly from C.6 % Ro at 3250 m to 0,85 % Ro at about 4300 m

(see figure 12), The base of the oil window using this trend

oetmrs at approximately 45QG m.
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A total of nineteen whole rook samples was analysed for

thermal maturity using vitrinit© reflectance., two samples

being sidewali cores and the test cuttings samples. The

samples were from the: depth interval 29GO ~ 4392. m and

covered a stratigraphlc range of Lower Cretaceous to Upper

Jurassic•

The vitrinite reflectance data is presented in Table 7,

while Figure 13 shows a plot of vitrinite reflectance versus

depth, The individual sample histograms are included in the

in the first four samples (2900 ~ 3176 m) the overall phytc—

clast content is extremely low, with the exception of the

3100 i». sample. The lithology is also of a very mixed type,

ranging froro 2 - 4 types of claystone to silty material.

Poor quality and small sized vitrinite is rare» Bitumen

staining is almost absent,

The two underlying samples (32Ql.and 3243 m) are very simi-

lar to the above, except for a slight improvement in the

vitrinite quality. Bitumen staining is lov? in the. 32G1 m

sample, but high in the 3243 si sample.

A. marked change is observed in the 3294 m sample where the

overall phytoclast content is moderate to high and where

4 0 % of the total content is medium quality and small to

large sized vitrinite. Bitumen staining is high, thus signi-

ficantly depressing the reflectance values,

in the four underlying samples (3450 - 3651 m) howevert the

overall .mac.eral content is again very low and poor to medium

quality vitrisite occurs only in traces, The claystone of

these samples is very pyx itie, except in the 3620 m sample



which mainly consists of siltstone/sandstane. Bitumen

staining is low to moderate.

In the five underlying, samples (3750 - 4149 m) the overall

ma.cetal content is lov to very low and poor quality and

small sized vitrirsite is very rare,. The lithoiogy is very

mixed, ranging from 2 - 3 types of claystones to siItstone»

Bitumen staining is low until 3948 mf but apparently Increa-

ses downwards,

The next two samples (4251 and 4274 m) contain moderate

amounts of phytoclasts, but the vitrinite content is vari-

able. The 4251 m sample has almost 4.0 I vitrinite, and snost

of which is of medium quality and medium sized. Bitumen

staining is low to moderate» In contrast, the 4274 m sample

has vitrinite only in traces and staining is low*

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

to the 4 27 4 m sample» Both have low maceral contents and the

quality of vitrinite is poor. Staining is moderate to: high

in the 4328 m sample, but slightly less in the 4392 iu saisple

where no determination was possible due to very limited

sample amount.

Based on the da:t.a obtained and the microscopic: observations,

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

dingly,: the well is estimated to reach oil window maturity

{Ro •*= 0.6 %) around 39G0 m and is thought to remain within

the oil window until the target depth.



A total of eleven samples were examined, covering the inter-

val 3000 ~ 4349 m. The detailed kerogen compositions are

shown in Table 8, while the gross compositions are plotted

in a triangular diagram, Figure 14. Maturity data (Spore

Colour Index} is included in Table 7,

Kerogen Typing

The single Section X sample is dominantly liptirdtic |95 %}>

but this is overwhelmingly of fine-grained degraded and

reworked matter-, spore/pollen being subordinate. Ko fresh

algae are identified. The assemblage is possibly bituminous...

According the kerogen assemblage this lithology has little

or no inherent source potential. The high hydrogen index

considering the poor quality .organic matter observed may

reflect staining by asphaltenes.

The uppermost Section 2 sample. {3243 m) consists practically

only of iiptinite, this being mainly of -yellow-brown- fluor-

escent, good quality {? fcmtiminous) -a-jnorphin-ite. Degraded

spore/pollen, algal shreds and bituminite are subordinate,

This anoxic marine sapropelic assemblage has excellent

organic matter for generation e.£ oil and gas.

The lower sample: (3549 aa) surprisingly yielded insufficient

organic matter for kerogen typing, but appears to be

strongly algal and bituminous similar to the overlying

sample;«

The eight Section 3 samples examined have broadly similar
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kerogen compositions to each other, containing strongly

dominant liptin!tie kerogen (> 80 % ) , This consists mainly

of brown/yellow--brown fluorescent aæcrphoys matter, possibly

including reworked material or degraded woody (vitro-humic}

matter. There is a variable algal content and variation in

preservation and grain-sisse ,• while d.i no flagellates occur in

trace amounts. Cuticle is also present, particularly at

4101 m, which is the most coarse-grained (? near source,

more terrestrially affected) ., Vitrinite and inertinite occur

in only trace to accessory (< 10 •'%} amounts.

These anoxic, doruinantly marine assemblages suggest Section

3 to heve source rocks similar to those o£ Section 2, at

least in. the upper levels. There appears .however to be a

tendency for decreasing kerogen quality with depth.

Droplets of free hydrocarbons (intense whitish blue fluor-

escence} are recorded in the samples at 4101, 4323 and

4341 ffi.< these being particularly abundant at 4101 m.

Maturity

(SGI, Spore Fluorescence.

The SCI data for the individual samples suggests the top of

the oil window (SCI 6,0) to occur between ~ 3550 m and

- 3810 si, the uppermost sample (3000 m) being moderately

mature. The linear regression line for all SCI data suggests

the top to occur at - 3650 a, i.e. in Section 3. By extra-

polation the base of the oil window (SCI 8.0) is tentatively

estimated to occur at - 4720 m»
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The following conlusions have been made based on analyses

performed on samples from well HOGS 2/8-14:

•S oil r c e R oc k Pot en t i a 1

Section 1 (2600 - 32 05 m)

Based on general lithostratigraphic knowledge and informa-

tion frost Amoco and chemical data, this section is con-

sidered to consist of the Chalk Group !? - 2895.5 m), Cromer

Knoll Gp. (2895.5 - 3195 m) and the strongly weathered/

eroded upper part of the Mandal Fm. (3195 - 3205 m). The

interval from 3165 sa to 3195 m ii thologically resembles

(based on cuttings samples) more the Mandal Fm, than the

Grosser Knoll Gp. However, both the TOC contents and the

garama ray readings are mostly low and not typical for the

Kandal Firu It is suggested that the interval from 3165 m to

3195 JR represents partly reworked (thoroughly weathered)

material probably derived partly from the Mandal F KU , where-

as the interval from 3195 iti to 3205 KI represents weathered»

but not reworked Mandal Firu

Section 2 (3205 - 35S0 m)

This sectiori of the well is, based on geochemical data,

thought to represent unweatbered Mandal Fau This section of

the well is a very rich source rock rot' predominantly oil,

fotit also g&s.
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Section 3 (3550 - 4392 sa)

Based on geochemical data arid information f tors Amoco, this

section of the well is thought to represent the Farsund FHU f
although purely on geochemical grounds, The presence of

Haugesund Fm, cannot be ruled out. This section of the well

is considered to presently have a rich to fair potential for

.generation of oil and gas. The potential decreases regularly

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 rock potential is estimated to have been

rich at the top, possibly reduced to good at the base. It is

however, most likely that the original potential has been

rich even at the base., as the lower part of the section has

a maturity past peak oil generation.

Oeneration_:a:nd Mdgration

None of the analysed samples in Section I are considered to

have generated any hydrocarbons. Migrated hydrocarbons are

however abundant, especially in limestones. These hydro-

carbons have apparently the same maturity as those in

Section 2 and are most likely sourced from this .section,

especially as hydrocarbons can be traced all the way from

Section 2, This correlation is however,. not supported by

GC-MS or isotope analyses, which have not been performed,

but it is considered unlikely that, such analyses would

contradict this interpretation.

The Section 2 samples are as previously noted considered to

consist of unweathered Mandal Fra, iithologi.es. The top of

this section is presently above the top o£ the oil window

(0.6 % Ro) and all of it is thought to have a pre-peak oil

(0,8 % Bo) maturity. However, the section is full of hydro-

carbons which are most likely generated in-situ. These



hydrocarbons are early generated and relatively sulphur-

rich. See discussion in Extraction chapter. Local migration,

from Section 3. is possible, especially towards the base.

Section 2 appears to be expelling hydrocarbons into: the

over1. ying intervals.

Section 3 is also currently generation hydrocarbons. The

hydrocarbons in this section are more mature, being within

the oil window with a maturity close to, and towards the

base probably past peak—oil generation (0.8 % Ho)» This

indicates that towards TD most of the generative potential

of the rock has been realised and hydrocarbons are actively

being expelled, The rock is seen to contain more free hydro-

carbons than normally found even in currently generating

source rocks, and it is speculated that the rock is not yet

in equilibrium with respect to generated: and expelled hydro-

carbons , i.e. that more free hydrocarbons are present in the

reck than there would be at equilibrium.

Maturity estimates for this well have been very difficult

and the various maturity parameters have been conttadictive,

giving widely variable maturity estimates (cf Figures 4, 12

and 13), The vitrinite reflectance results are considered to

be useless in Section 2 and 3 due to the severe staining of

the vitrinitic particles and also due to the very low number

of particles. Chemical parameters can be used with caution

(see Extraction chapter). Spore colour index (derived from

visual kerogen microscopy) is probably a fairly reliable

maturity parameter. Used with caution the Tmax data is also

considered reasonably accurate for Section 2 and 3. Figure

15 shows a combined plot of selected Tmax values and the SCI

values. The proposed maturity trend is drawn to compensate

for variations in the kerogen composition and staining and



suggests that the top of the oil window (Q.6 % Ro) occurs

close to 3600 mf while the well becomes early .mature close

to the top of Section 2, The base of the oil window (1.0 %

So) occurs below ID and extrapolation suggests it to occur

close to .4700 m, The maturity gradient for the well changes

around the top of Section 2, This is indicated in Figure 15

but can foe clearly seen in the bottom hole temperature plot

<Figure 16). These changes in the thermal gradient appear to

foe connected with the change in lithology from ma rIs/lime-

stone in Section i to claystones in Sections 2 and 3, the

claystones being less conductive. Due to the change in the

thermal gradient around the interval where the well becomes

early mature (0.5 % lo)f the exact point of onset of early

.maturity is difficult to estimate, but. is suggested to

coincide .••with the top of Section 2f i.e at about 3200 m.
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Table 1 t Lithology description for well NQCS

Depth wait of measure: si

Depth Type Grp Fra Åge

.int. Cvd TDC% % Lithology description

Trb Sample

28 8 6.. 00

90 Ca :
10 Sh/Clst:

tr Sh/Clst;
tr Cant :

v
it gy to It brn gy to I
forn blk, calc
pi pu to pi brn
prp

bi gy to

0034

0034-1L
0034-2L

0034-3L
0034-4L

85 Ca : v, st
15 Sh/Clst: Y 9V t

0,40 bulk
tr Sh/Clst; drk gy

it gy

00 01

0001-3L
0001-iL
OD01-0B
0G0i~2L

2904,00

40 Ca j w
35 Sh/Clst; It gy to It brn

brn blk, calc
25 Sh/Clst:
t r Coxit :

brn to pi brn, wx
Coal-ad

0035

to I t bl gy to 0035-2L

0035-3L
0035-4L

2925.00

6,59 95 Sh/Clst; It gy to x& gy to drk gy to brn
blk, calc

5 Sh/Clst: at bra. to pi brn,. wx
tr 0a : v
tr Cont ; dd

0036

0-036-1L

0036-2L
003G-3L
0.Q3-6-4L



Table 1 t kithoiogy description for well HQCS 2/8-14

Depth "unit of measure: HI

Depth Type Carp Frss Age

Int. Cvd TOC% % Litbology description

Tit} Sample

2943.00

60 Ga ::• or gy to It or to w
2.06 30 Sh/Clst: it gy to si gy to drk gy, wx, calc

10 Sh/Clst; pi brn to pl y b m ( wx

OG'37

0037-lL
0Q37-2L
0037-3L

2964.00

3. 5 Ca or gy
I

o It or

0038

0038-
10 Sh/Clst; It gy to m gy to drk gy, wx, calc 0038-2L
5 Sh/Clst; pi fern to pi y b m , w , calc 0038-3L

tr Cont : dd, fib D038-4L

2985.00

or to or gy,2.86 60 Ca % it
40 Marl ; It gy
tr .Sh/Clst.j. si gy to drk gy to brs blk,

c&lc

0039

003S-1L
0039-2L
0039-3L

3000-00

; It gy to m gy
.-:• pl y brn, st

50 Marl
30 Ca
20 Cont

bulk
tr Sh/Clst: si gy to drk gy

t, ca-sd.» prp

0002

0002-3L
0002-2L
0002-4L
0002-OB
00D2-1L

3006,00

70 Ca : or gy
30 Karl : It gy
tr Sh/Clst: m brn to pi brn, calc
tr Sh/Clst: brn gy to"drk gy to brn blk, wx,

calc

0040

004Q--1L
Q04-0-2L
0040-3L
004 0-41=



•: 6SGMBWNDR

•Table X :. Lithoiogy description for well N.QCS 2/8-14

Depth unit of measure; at

Depth ^YPe Grp Fzm Age

int. Cv(3 TOG% % Lithology description

Tr.fo Sample

3024,00

BO Cont : Coal-adf pep, fib
20 -Marl : It gy
20 S/Sst : w-, f, 1
10 Ca t it or to or gy
t.r Sh/Clst; m brrs to pi bxnt calc

0041

0-0 41-lL
0041-2L
00-41-3L
0041-4L
004I-5L

3045.00

0,43 80 Marl .s it gy
10 Ca i it or, rarl
10 Sh/Clst: m brn to pi brn, wx
t.r Cant ; prp

0042

0042-
0042-
0042-3L
0042-4L

3066.00

0.62 £S Marl ; It gy to « gy
4,0 Ca ; It or to or gy, mrl

3084

3090

..00

.00

tr

60
40

Sn/Cl

Marl
Ca

st;

«
*

Si 1

or

>rn

gy
gy

to

to
to

pi

Hi
It

br

gy
or

0,70 70 Marl : It gy to at gy
30 Ca j It or to or"gv to pl y htn,
tr Sh/CXsti pi brn to s brn

0043

0043-1L
0043-2L
0043-3L

0044

D044-1L
-2.1.

0045

0Q4 5-2L
0045-3L



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

Depth unit of aseasure; m

Depth Type Grp F ria hae

lat Cvd TOCI % Lithology description

Tsrb Sample

3096,00

0.S4 85 Karl J It gy to m gy
15 Ca .•; It or to or gy to pl y brn,
tr Sh/Clstt pl brn to m hm

0046-1L
0046-2L
0P46-3L

3100.00

65
35

tr
tr

Karl j
Ca :
bulk
Sh/Clst:
Cont :;

It gy
pi y

». gy
prp

to ts gy
fara

to åxk gy

0003

0003-3L
0003-2L
0003-OB
0003-1L
00Q3-4L

1102.00

70 Marl
30 Ca
tr Sh/Cist
t r ont

i t gy to m gy
i t or to or'gy to pl y
drk gy to brn falk
prp

0047

0047-1L
0047-2L
0047-3L

3108,00

3114.00

1.5?

0-.60

80 Ma ; It gy to JS gy
; It or to or gy to pi y brn, is
:.; si brn to pi brn

isr.1

95
5
tr

Marl t
Ca :
Sh/Clstj

It
•i •*.

gy t
or t
gy

•G. ,.

O
to

a gy
or gy t
brn bl

0
k
pi y b

0048"IL
0O48-2L
0048-3L

0049

0049-2'L
0049-3L:



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

Depth unit of saeasurft; &

Depth Type Grp Frm Age

Int Cvd TOC% % Lithology description.

Trb Sample

3120.00

75 Marl : it gy to in gy
2,20 25 Ca ; it or to ©r gy to pl y brn

0050

0050-1L
0050-2L

3126.00

0.63 90 Marl :: It gy to it brn gy
J-0 Ca ; It or to or gy to pi y brn
tr Gont : prp

0051

O0S1-1L
0051-2L
0051-3L

3132.00

0.51 95 Marl
5 Ca

tr Cent

It gy to It bra gy
It ox to or gy to pl y brn

0052

0052-1L
•0Q52-2L
0052-3L

3138.00

0.83 60 Marl
35 Ca
5 Sh/Clst

It gy to It brn gy
it or to or gy to pl y brn
brn gy to dsk hzn to drk gy, c.alc

00 S3

0053-21.
0053-3L
00S3-4X.

.3144.00

0.47 80 Marl t It gy to It brn
20 Ca ; It or to or gy
tr Cont ; prp

0054

•0054-1L
DD54-2L
00S4-3L

3XS0.00

0.6 S 50 Marl ? It gy to It brn gy
30 Ca : It or to or gy
20 Sh/eist: brn. gy to m gy to drk qyf
tr S/Sst i It øy to It or, f, hd

0055

0055-XL
O0S5-2L
0DS5-3L
0055-41»



SECHABBKOR

1 % Lithology description for well i

Depth unit of aeastire: ,sa

Depth Type Grp F cm Age

int. Cvd TOC% % Lithology description

2/8-14

Trb Sample

3156.00

40 Hari : It gy to It brn ey
30 Ca «It or to or gy
30 Sh/Clst: brn gy to m gy to drk
tr S/Sst ; It gy to It or, f, hd

0056

0056-1L
0056-2L
005-6-31
0.056-4L

33.62.0 0

0.45 70 Sh/Glsi
20 Ca
10 Karl
tr Goat

brn gy to si gy, wx
or gy"
It gy to It brn
prp

0057

0057-1L
0057-2L
0057-31.
0057-4L

3168,00

7S Sh/CXst: brn gy to It brn qy to m gy, wx
20 Ca j or gy
5 Ha r 1 : It gy to It fern gy

tr Cont i prp:

0058

005-8-1L
0G58-2L
0058-3L
QD5S-4L

3174.00

0.442 85 Sb/Clst: brn gy to It brn gy to m gy,
10 Ca ; or gy to It or gy
5 Marl j It gy to It brn gy

tr Coat : prp

0059

0Q59-1L
0059-2L
Q0S9-3L
0059-41,

3176,00

100 Sh/Clst: brn ay to IR- cry., calc
0.52 bulk

tr Ca t pl y brn
tr Cont ; prp

0004

0004-2L
0004-OB
0004-1L
0004-3L



•?.

Table 1 t Lithology description, fox well NOC.S 2/8-14

Depth unit of measure; m

Depth Type Grp Frsn Age

Int Cvd !FOC% % Lithology description

Ttb Sample

3180.00

7S Ca.
10 Marl j
IQ Sh/Clst;
5 S/Sst :

tr cent :

or gy to It or gy
It. gy to It htn gy
brn gy to n gy, wx
It forn.., f, hd
prp

0:060

0060-IL
0060-2L
0-06 0-3L
0060-4X»
0060-51.

3186,00

0,32 60 Sh/Clstt brn qj to gy brn, calc
20 Marl ; It gy
10 Ca i or gy to It or
10 S/Sst : it brn to or gy, f, hd

0061

0061-1L
0061-2L
006I-3L
0Q61-4L

3192.00

0.26 70 Sh/Clst; brn gy to gy brn to ark gy, wx
15 Marl : It gy

: or gy to It or
: It brn to or gy, f, hd

10 Ca
5 S/Ssi

0062

0062-1L
0062-2L
0062-3L
0062-4L

3198.00

.15 75 Sh/Clst; brn gy to gy brn to drk gy, wx
10 Marl s It gy
10 Ca : or gy to It or, taxi
5 S/Sst : v to It gy to It brn to or gy, £,

hd,. X

0063

0063-lL
0063-2L
0063-3L
0063»4L

32.01.00

100 Sh/Glst: It brn gy to pi brn, calc,

0005

0005-1L



Table I •; Lithblogy description for veil NOCS 2/8-14

Depth -unit of measure; xg

Depth Type Grp Frm Age

Int. Cvd TOC% % Llthology description

Trfo Sample

3204.

80 Cont : w to It gy, £, 1, bar
20 Sh/Clst: hrrt gy to gy ben to årk gy> calc
tr Fx&zl : It gy

0064

0.D6-4-1L
0064-2L
0064-3L

3210,00

50 SO 'Sh/Clst.: brn gy to gy forn to drk gvt calc
20 Marl ; It gy to it ol gy
tr Ca J or gv

0065

Q065-1L
006S-2.L
0065-3L

3226.00

95 Sh/CIsts brn gy to gy brn to drk gy,
5 Marl : It gy to It ol gy

0066

0066-1L
0066-2L

3222,00

6.12 60 Sh/Glsti brn gy to gy brn to
40 Marl t It sy to It" ol gy
tr Cont t ptp °

gy, cals

0067

00.6.7-.1L
0067-2L
0067-3L

3228.00

90 Sh/Clstt brn gv to gv brn to drk cry,
10 Karl i It gy"to lt"ol gy
tr Coftt i prp'

alc

0068

0060-lL
0G68~2L
0068-3L

3234.00

90 Sh/Clst: brn gy to gy brn> calc
10 Marl ; It gy to It ol gv
tr S/Sst ; js gy to It bra f"f, b.d

0069

0.0.6 9-IL
0069-2L
0069-3L



GE01ABMN0R

table 1 : Lithology description for well NOGS 2/8-14

Bepth unit of measure s sa

Depth Type Grp Fr® Age

irrt Gvd TQ€% % Lithology description

Trb Sa&ple

3240.00

2,36 95 Sh/Clst: brn gy to gy brru calc
5 Marl : It gy~to It ol gy

tr Ca It or t© or

0070

•0070-IL
D070-2L
•0.D70-3L

3243,00

90 Sltst J It ol qy to dsk y brn, calc, cly
10 Marl t It gy to It brn gy
tr Sh/Clstt m gy

0006

00Q6-2L
00-06-iL
0006-3L

3246.. 00

60 Sh/Clst; brn gy to gy forn, sit
4 0 Marl : It gy to It ol gy
tr Sh/Clstt m gy, calc

0086

008.6-1L
0086-2L
0 086.-3 h

3252.

4.17 90 Sh/Clst: fern to m brn, caic
5 Sh/Clst; brn gy to gy brn, calc
5 Con.t ; prpf dd, bar

008?

00-8 7-1L
QQ87-2L
0Q87-3L

100 Cant x w, f, 1, bar
r.r Sh/ClstJ brn gy to gy brn
tr Sh/Clst: brn to si brn, calc
*cr Cent : prp.« dd

0088

008S-1L
0C8S-2L
008S-3L
0088-4L

3264.00

90 Cent ? W, f, l.r bar
5 Sh/Clst: brn gy to gy brn, calc
5 Cont ; prpe Sei

0089-2L



10

Tahie 1 i Lithology description før vell KOCS 2/8-1<

Btepfch unit of measure; m

Depth Type Grp Firm Age

Int Cvd: TOC% I Lithology description

Trh Sample

3270,00

85 Cont : w, f, 1» bar
7.28 .10 Sh/Clst; brn gy to gy .brn, calc

5 Cont : prp, dd

0090

0090-11,
0090-2L
0D90-3L

3276-00

5,61 70 Sh/Clst% brn gy to drk gy, calc
20 Cont : prp, dd
10 Cont : w, f., 1, bar

0091

0091-1!.
009I-2L
009I-3L

3262.0-0

1.21 50 Marl s It gy to It ol gy
30 Cont ; w,. £f 1, bar
IS Cont :; prp, dS
5 Sh/Clst; brn gy to drk gy

0092-1L
0092-2L
009-2-.3L
0092-4L

75 Cont i w, £'f lf bar
15 Cont t prp, dd

?.:SS 10 Sh/Clst:• bra gy to drk gy

0093

00:9.3-lL
0093-2L
0093-3L

3294.00

5,32 8Q Sh/Clst: brn gy to drk
10 Cont : W; ft 1; b
10 Cont •: .prp, dd
tr Marl : It gy

0094

0094-1L
0094-2'L
Q094-3L
0094-4L



SEOiÅBMNOR

Table 1 : Lit.ho.lofy description for well NOCS 2/8-

Depth unit of measure: as

Depth Type Grp F r si Age

int Cvd TOC% % Lithoiogy description.

Trb Sample

330-0.'00

45 Cant .: w, ff 1, bar
6.30 40 Sh/Glst: forn gy to drk gy, sit

15 Coat .:• prp, dd

0095

Q09S-1L
0095-2L
0095-3L

3306, DO

70 Cont : v, £, 1, bar
6,14 15 Sh/Clst: brn gy to drk gy, sit

10 Cont : prp/dd
5 Marl : It gy to it ol gy

0096

0096-1L
0096-2L
0096-3L
0096-4L

33-12-.. 00

100 Cont : .w, f, 1, bar
tr Sh/ClstJ brn gy to drk gy, sit
tr Cont .; prp., dd

0097

0097-1L
0097-2L
0097-3L

3318.00

100 Cont : w, f, lf bar
tr Sh/Clst; brn gy to drk gy, sit
tr Cont i ptpf 6å

0098

0098-1L
009S-2L
0098-3L

3324.00

1-00 Cont , f, bar
:.r Sh/Clst: brn gy to drk gy, sit
tr Harl : It gy to It ol cry
tr Cont t p.rp.̂  dd

0099

0099-1L
0099-2L
0099-3L
0099-4L



Table 1 i Lithology description for well NDCS- 2/8-14

Depth unit of measure: sa

Depth Type Grp Frm Age:

I:Rt Cvd. TOC% I Lithology description

Trb Sample

3330-00

100 Goat ! wf f, I, bar
tr sh/Clstr brn gy to drk gyf sit
tr Marl : It gy to It ol gy
tr Con.t ; pxp, dd

0100

010G-1L
010G-2L
010G-3L
01D0-4L

5336.00

10;0 eont > Mf f> 1, bar
tr Sh/Clst: brn gy to drk gy, sit

i prp, åå

0101

0101-lL
0101-.21
QlGi»3L

3342-00

95 Coot % w, ff If bar
5 Sh/Clsts, bin gy to drk

tr Cent : P"P,- dd

0102

0102-1L
0102-2L
0102-3L

5348.

9S Cant ; w> f, 1, bar
5 Sh/Clstt brn gy to drk

tr Cont % prp, dd

0103

0103-lL
0103-2L
0103-3L

80 S/Sst s It gy to pi y brn,. 1
6..91 20 Sh/Clst: dsk y brn
0.75 bulk

tr Cont ; prp

0007

0007-1L
0007-2L
0007-OB
OO07-3L



Table I : Lithology description for. well NOCS 2/8-14

Depth unit of measures n

Depth Type Grp Firm Age

Int Cvd TO.C% % Lithology description

1'rb Sample

3.3 54..00

8 0 Cont : w, f., I < bas
20 Cont : Coal.-ad,
tr Sh/Clst: tarn gy to drk gy

fib, prp

0IQ4

0104-1L
01C4-2L
0104-3L

3360.00

95 CQBt :
5 Cont :;

tr sh/clst:
tr Ca, :

v, f, 1, bar
Coal-ad, fib.» prp
bm gy to
I t gy; sari

0105

G10&-1L
0105-2L
0105-3L
0105-4L

3366.00-

gS Cent t wf £, 1, bar
5 Harl •: It gy to It ol gy

tr Sh/Clst; bra gy to drk gy
tr Coat :t prp? dd

0106

0106-1L
0106-2L
Q106-3L
0106-4L

3372.0.0

85 Coat •: v, f, l f bar
15 Cont J. Coal-ad? prp, £11
t r Sh/Clst; brn gy to" drk gy

0107

0107-1L
Q107-2L
0107-3L

3378,00

60 Cont ; w,. f, 1, bar
40 Cont t Coal-ad, prp, fib
tr Sh/Clst; farts gy to'drk gy

0108

0108-41,
0108-2L
0108-3L



Table I : Lithology description for. well NOGS 2/8-14

Depth unit of itieasttre.j m

Depth Type Grp Fro* Age

Int. Gvd tOCI % Lithology description

Trb Sample

3384-00

w , f, 1, bår70 Gont
25 Cont t Coal-ad, prpr fib
5 Marl : it gy to ol gy
tr Sh/Clstt bra gy to drk gy

0109

010 9.-1 L
0109-2L
0X09-3L
0109-4L

3390,00

75 Cont t eoal-ad, prp, fib
20 Cont J >% ff l f bar
5 Sh/Cist: brn gy to drk gy

0110

Q110-1L
0110-2L
0110-3L

3306

3402

3408

,00

. 00.

.00

8.67
90
10
tr

80
20
tr

Cont !•
Sft/Clst:
Cont :

Cont :
Cont c
Sh/Clst:

w,
brn
prp

w,
prp
brn

-»-• t -&. ?

gy t«
, fib

bar
3 drk

f, 1, bar
, fib
gy to drk

4.33 50 Sh/Clst;. brn gy to m gy to
45 Cont ; w, f, 1, bar
5 Cont : Coal-ad, prp:, dd

gy

0111

0111.-1L
.0111-2L
•0111-3L

0112

0112-1L
0112-2L
0112-3L

0113

0113-1L
0113-2L
01I3-3L

,3414.00

90 Cont j. y, f, 1,. bar
10 Sh/Clst; brn gy to drk gy, sft
tr Cont :. prp, d:d, fib

0114

0114-1L
0114-2L
0114-3L



Table 1 t Litkolofy description foe well

Depth unit of jaeasure; m

Depth Type Grp Frsi Age

Int. Cyd TOC% % Litfaology description

Jtb Sasaple

3420.00

4,03 75 Sh/Clst; m gy to br» gyf sft
25 Cont. * wf f, I, bar
tr Cont ; prp, Coal-ad

OllS

QllS-lL
eilS~-2L
0U5-3L

3426.00

S.1.2 100 Sh/Clst? 3» gy to drk gy to. brn gy
tr Cont : w, f,. lr bar
tr Cont : PrPf

0116

0116-2L
0116-3L

3432..00

80 Cont : w, f, 1> bar
S.39 20 Sh/Clstt m. gy to drk gy to farm

tr Cont t Coal~ad,< prp'

0117

0117-1L
0117-2L
0117-3L

3438,00

07 90 Sh/Clst: vs. gy to drk gy to btvt gy
10 Cont : w/ f r 1, bar
tr Cont : Cp:al:~adj- prp

0118

0118-1L
0118-2L
0118-3L

3444.00

60 Cont J w, f, 1, bar
35 Cont ; Coal-ad, prp, fib
5 Sh/Clst; m gy to brn gy

0119

QU9-1L
0119-2L
0U9-3L

3.4S0.D0

85 Cont.
15 S/Sst

; Coai~ad
; m gyf sit, cea,

00 08

0G08-2L-
0008-1L



IS- i GEOUSSNOR mm

fable 1 : Lithology description for well NOCS 2/8-14

Deptfc unit of measure; m

Depth Type Gr.p Frm Age

int Cvd T O C % % Lithoiogy description

Trb Sample

3450.50

80 Cont : w, £, 1, bar
15 Sh/Glst; m gy to b m gy
5 Cont. : prp

0120

0120-1L
0120-2L-
0I20-3L

34.56.00:

40 Cent : Coal-ad, fib, prp
30 Marl : It gy to It ol gy

6.05 25 Sh/Clst: m gy to brn gy
5 Cont t w, Z, I, bar

0121-1L
012I-2L
0121-3L
0121-4L

3462,00

60 Cont t w, f., 1, I
46 40 Sii/Cl'S.t: brn gy to

tr CoiJt J prp

0122

G122-1L
G122-2L
0122-3L

3468,00

60 Cont •; Coal-ad, fib, prp,
5.97 30 Sh/Clst: brn gy to drk gy

10 Cont :• Wj. f/"l, bar

0123

0123-1L
0123-.2L
0123-3L

3474,00

40 Cont •;• •Coal-ad* fib, p.rp, dd
3.85 40 Sh/Clst; ss gy to drk gy"

20 C t '£ l2:0 Coat ; ¥, lf bar

0124

0.124-XL
0124.-2L
0124-3'L

3480*00

90 Cont : w, f, I, ba i
5,42 10 Sh/Clst: si gy to drk gy

tr Cont : prp

0125-1L
0125-2L
0I25-3L



I ,<•

Table 1 : Litholagy description for well NOCS 2/8-1

Depth unit of measures m

Depth Type Grp frm Age

Xnt Cvd TGG% % Lithology description

60 Cont : fib, Coal-aå, prp
S.12 30 Sh/Clstt is gy to drk gy

10 Cont : w, f, 1, bar

0126

0126-1L
0126-2L
0126-3 X;

3492,00

85 Cont : w, fr 1, bar
6.16 15 Sh/Clst: u gy to drk «

tr Cont t prp

0127

0.127-1J-
Q127-2L
0127-3L

3498.00

638

60 Cont s Mf £/ 1, bat
30 Cont i fib f Coal-ad, prp
10 Sh/Clst; si gy to drk gy

0126

012S-1L
0128-2L
0128»3L

3B04.-0Q

€.6.9

40 Cant J w, f, 1, bar
30 Cont ; fib, Coal-ad, prp
30 Sh/Clst: BI gy to drk gy

0129

0129-1L
0129-2L
0129-3L

60 Cont : w, £, 1, bar
3.37 25 Harl t It gy to m gy to It ol

15 Sh/Clst; :® gy to drk gy
tr Cont : prp

0130

0130-1L
0130-2L
0130-31,
0130-4L

3516.00

1.10 50 Ca t It or to v*
30 Sh/Clstt brn gv to drk gy? calc
20 Cont : w, f,*l, bar
tr Cont t prp

0131

U .X '.$ J. ""• *L X»
VJ A± y& JL .W~ <SJ * J

0131-3L
0131-4L
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Table 1 t Litfeology description for well NOCS 2/8-14

Depth unit of measure: m

Depth Type Grp Fræ Age

Ink Cvd TOC% % Lithoiogy description

Trb Sample

3522.00

70 Cant : Coal-ad, fib, prp
25 Cont : w, f, 1, bar
5- Sh/CIst: drk gy to brn gy

0132

0132-11»
0132-2L
0132-3L

3524,00 swc

4,70 100 Sh/CIst; drk gy to brn gy to brn blk

0033

0033-iL

3528.00

50 Karl i It gy to It ol gy
40 Sh/CIst; sa gy to drk gy to brn gy
10 S/Sst ; w to sa y brn, f, hd

0133

3S34.00

65 Cont
6.74 3.0 Sh/Clst

5 Ca
tr Cent

Coal-ad, fib, prp
drk gy to brn gy to brn blk
It

1 f ba r

0071.

Q071-1L
0071-2L
0071-3:L
0071-4L

3.S40,00

2.79 60 Sfa/Clst« drk gy to brn gy to brn bli
40 Cont : w, ff !.,.• bar
tr Ca J It or
tr Cont ; PrP

0072

0072-1L
0073-2L
0072-31»
0072-4L

3546,00

40 Marl •: It gy to It brn. gy
30 Cont t vf f, I, bar
2s Sh/CIst? drk gy to brn gy to brn b!3
S Gont : t>rp

0073:

0073-11.
0073-2L
0073-3L
0073-4L



Table X t Lithology description for well NOCS 2/8-14

Depth «nit of measure; a

Depth Type Grp Frts Age

Int Cvd TOC% % Lithology •description

Trb SasiDle

4,46 100 Sh/Glstt drk gy to brn M k

0032

G032-1L

3549

3552

.00

.. 00

4 .52
90 Cont i w, Coal-ad, evap
10 Sltst ; d.rk. gy to dsk y brnf cly

90 Cont : w, f, 1,: bar
10 Sh/Clst: drk gy to brn gy
tr Cont : prp

brn blk

0009

0009-2L
0009--1I.

0074

D074-1L
0074-2L
0074-3L

3558.00

60 Cont
•2:0 Bh/Zls"
15 Cant
5 Harl

: Coal-adf prp, fib
.; drk gy to brn blk

T1 t
1 *•

V., WX

0Q75

0075-1L
0Q75-2L
007S-3L
0Q75-4L
0075-SL

3564.00

3,13 4.5
40 Mari
10 S/Sst
5 Gont

:;: drk gy tø bra gy, calc
: It gy to i gy
: -w to It gy, f, hd
: Coal-ad.f

0076

0076-1L
0076-2L
0076-3L
0076-4L

3:570.00

2S Sh/Clst:
5 Cont ;

tr Cont ;

It gy to K gy
érK gy to btn blk
prp» åås fib
w, f, 1, bar

0077

0077-1L
0077-2L
0077-31..
0077-4L



20-

Table 1 ; Lithology description for well N0C.S .2/8-14

Depth unit of as. a sure: *£

Depth Type Grp Frm Age

Int. Cvd T0C% % Lithology description

35.75.00 swc

3.. 32 200 Sh/Clst: drk gy to brn blk
tr S/Sst ; pl y brn, •£, lam

0031

0031-1L
0031-2L

3576.00

7.5 Sh /Cls t : drk gy to brn bile
2:0 S/Sst : p l y .brn to m y brn to I t gy,,

c.rs, hd
5 Cont; ::• -pip, £ib

tr Mari : It gy to sa gy

0078

0078-1L
0078-2L

0078-3L
0078-4L

3582

3588

,00

2 -i

.00

40
}$ 40

10
5
5

Cont ;
Sh/Clst:
S/SSt :
Ca :.
Cont

dr
w
It
pr

f (
^q
to
or

1, bar
v to brn e
It gy, f/

fib

ry to
ers f

brn blk

50 Cost :. Coal-~ad? fib, prp
2-15 45 Sh/Clst: drk gy to brn gy to brn blk

5 Cont : w, f", 1,. bar

0079

0079-1L
0079-3L
0079-6L
0079-4L
0079-5L

0080

tr S/Ss v to f, ers, 1

0080-2L
00B0-3L
0-0B0-4L

35S4.00

4S Cpftt t. w, f•, 1,- bar
45 Sh/Clst; drk gy to brn. gy to brn blk, hd
5 Cont :: prp, "fib
5 S/Sst s It øy to pi y brn, crs, hd

0081

00.81-1L
0Q81-2L
O081-3L
0081-41»



Table 1 .:• Lithology description for well NDCS 2/8-14

Depth unit of measure; m

Depth S'FP® Grp Fna Age

Int C\'6 TGC% % Lithology description

Trb Sample

36-0.0.00

60 Cont
25 Sh/Clst
10 S/Sst
5 Cant

w, f, 1, bar
drk gy to brn gy to brn blk, hd
It gy to pl y brn, crs, hd
prp, fib

0082

0082-1L
0082-2L
0082-4L
0082-3L

3606.00

100 Cont •: w, £, 1, bar
tr Sfe/Clst:; drk gy to brn gy to bra blkf hd
tr S/Sst : It gy to pi y hzn, crs, hd
tr Coat •:. prp,"fib

0083

D0S3-1L
0083-2L
0083-3L
00S3-4L

36x2. i

4,54
65 Cont t w, f,, 1, bar
25 Sh/Clst: drk gy to brn gy to brn blk, hd
5 Cont t prp, dd
5 S/Sst i It'gy to pl y bra, crs, I

0084

0084-lt
00.8-4~.2J>
0D$4~3L
0084-41;

3618.0.0

8S Cont ; wf fs lf bar
3,39 15 Sh/Clstt drk gy to brn gy

tr Cont j prp,"dd
tr S/Sst '. It gy to pi y brn, crs, he

0085

D08S-1L
0085-2L
0085-31»
0085-4L

3624.00

90 Cont
5 S
5 Cont

f j ;

: drk gy to brn
/fib

0134

0134-lL
0134-2L
0134-3L



Table I ;. Lithology description for well HOCS

Depth unit of measure: m

Depth Type Grp frrs Ag«

int Cvd TOC% % Lithology description

Trb Sample

3630.0-0

9b Cont
5 Cont

tr Sn/Cxst
tr Karl

w, tf I, bar

IE gy to ark gy
It'gy to KI gy

G.135

0135-1L
0135-2L
0135-3L
0I35-4L

3636.00

9 5 Cont
5 Cont

tr Sh/Clst

w, f, 1, ba r
prp
b m gy to dr:k gy

0.13.6

013-6-1L
0136-.2L
0136-3L

3642,00

100 Coni % w, f,. lf bar
tr Cont : prp
tr Sh/CXst; bra gy to drk

0137-1L
D137-2L
0I37-3.L

3648,00

90 Cont ; wf ff 1, bar
ro s/sst : It gyf f., crs.; 1
tr Cont ; prp:
tr Sh/Clst? b.rn gy to drk gy

0138

D138-1L
0138-.4L
0138-2L
0138-3L

3650.00

5.02 100 Sb/ClSt; drk gy to b m bik

0030

0030-1L

365.1.00

3«31 75 sitst ; drk gy to brn bik, s
25 Cont ; Coal-ad, pxp, fib» e

0010

00I0-2L
0010-1L.



Table 1 i Lithology description for wall HOGS 2/8-14

Depth unit of sseasure; m

Depth ^ p e Grp 2Trsa Age

Int. Cvd TOC% % Lithology description

Trh Sample

3654.00

95 Coat t It gy, f, 1, bar
5 Sh/ClstJ btn gy to drk g-y

tr Cpnt J prp

0139

0139-1L
0139-2L
0139-3L

3.660.00

95 Cont % w., ff I, bar
5 Sh/Clst; htn gy to drk gy

tr eorst ; prpf fib

0140

0140-21,
0140-31,

36.66.00

95 Cont s wf £, 1., bar
4.22 5 Sh/ClstJ bra gy to drk gy

tr Cont ; prp, fib

0141.

0141-11,
0141-2L
0141-3L

3^72,00

95 Cont : w, f, lf bar
5 Sh/Clst; brn gy to drk

tr Cont ; prp, fib

0142

G142-1L
0142-2L
0142-3L

3678.90

100 Coat •: v, f f 1, bar
tr Sh/Clst; brn gy to drk
fcr Cont s prp, fib

0143

0143-1L
0143-2L
0143-3L

3.684.00

95 Cont
5 Sfa/Clst

tr Cont

•w., £,. 1, bar
bxti §y to drk gy
prp, f ib

0144

0144-1L
0144 -21,
0144-3L



Table 1 : Lithology description £or well NOCS 2/8-1'

Pepth «nit of measure; m

Depth Type Grp frm Age

int Cvd TOC% % Lithology de&eriptien

Trb Sample

3690.00

90 Coat ;
S Sh/Clst;
5: Karl :

tr Cont :

w, £, 1» bar
hrn gy to drk
It gy to m gy
prpf: fib

01-45

0145-1L
0145-2L
0145-3L
0145-4L

369S.00

95 Cont
5 Sh/Clst

tr Cont

w, f, 1, bar
brrs gy to drk gy
prp f f ib

0146

0146-1L
0146-2L
0146-31,

3702,00

?S Cont : wf £t 1, bar
4,31 25 Sh/Clst; brn gy to drk gy to btn blk

tr Cont ; prp

0147

0147-
0147-
0147-

-2L
-3L

3708,00

85 Cont t w/ f, 1,
4.63 15 Sh/Clst; brn gy to crk gy to brn blk

t prp

0148

1L
0148-2L
.Q14B-3L

3714.^

90 Cont ; vr,.
4,S8 10 Sh/Clst; brn

tr Cont : prp:

X.,
to drk gy to brn blk

0149

0149-1L
Q149-2L
0149-3L

3720,00

100 Cont ; w, f, 1, bar
tr Sh/Clst: brn gy to drk gy to brn
tr Cont : prp

0150

U Jv !^ W ™" wL Ay)

0150-2L
01S0-3L



~. 7 s: -

Table 1 J Lithology description for well NOGS 2/8-14

Depth unit of .measures sa

Depth '̂ype Grp Fnn Age

Int Cvd TGO% % Lithology description

Trb £ample

3726,00

100 Cent :
tr Sh/Glst::
tr Cont i

w , £•.,• 1 ,

brn gy to drk gy to forn talk
prp

0151

0151-1L
0151-2L
0151-3L

373^

95 Corst : w,, f, 1, bar
5 H&tl i I t gy to HI gy

tr Sh/Clst5. drk gy to brn gy to brn blk
tr Cont :

0152

0152-1L
0152-2L
0152-3L
0152>-4,L

3738,00

95 Cont : w> f, 1> bar
5 Sh/Clstc drk gy to brn blk

tr Cont ; prp

0153

0153-1L
0153--2L
U >L v1 ̂  ™" •*> XJ

3744.00

100 Cont : w, f,. lf bar
tr .Sh/Clst: as gy to årk, gy, calc
tr Ca : It or
tr Cont i prp

01S4

0154-1L
0154-2L
.0154-3L
0X54-4L

3.750.00

2.60 60 Sh/Clst: drk gy, sit
4:0 Cont .% Coal-ad, prp,
tr Ca .: drk av

ifai evao

0011

0011-2.L
0011-1L
0.011-3L



26-

Tafcle 1 i Lithology description for

Depth unit of measure: si

Depth Type Grp Fra &ge

int Cvd. TDCI I Lithoiogy description

GS 2/S--14

:b Sample

3750,50

100 Cont : w, f, 1, bar
tr Sh/Clst; drk gy to torn blk
tr Ca : It or to w
tr Gont ; prp

0155

0155-1L
015.5-2L
0155-3L
0I55-4L

3756

3762

3766

.00

.00

1.03

.SO swc

90

5
tr
tr

SO
25
10
5

Cont
Sh/Clst
S/Sst «
Ca
Cont

Cont
sh/cist
s/sst
Marl
Cs
Cont

w,
årk
X v-

prp

•w,.

; It
. It
: It
: prp

t, I,
gy to
gy to
or to

f, 1,
gv tc
gy to
gy to
or to
,. dd

bar
fam

JE y b
w

bar
brn

pi y
It ol
w

blk
rn, f,

blk
brn, £,

:rs

:.rs, 1

0156

0156.-1L
0X56-2L
0156-5L
0X56-3L
015.6-41.

0157

100 Sh/Cist: drk gy to brn felk

01S7-
0157-
0157-
0157»
0157-
01.57-

0020

002:9-

-ilt

-2L
-SL
-3L
~4L
-5.L

~1L

3768,00

95 Cont5 Cont ; w,
5 Sh/Clst: drk
r Cont : prp,

f, bar, 1, bar
5 S/Clst: drk gy to brn

tr Cont dé

0158

015B~lt
Q15B-2L
0158-31*



Table 1 t Lithology description for well NOGS 2/8-14

Depth unit of: measure: ©

Depth *?jpe Grp Fr.si Age

int Cvd TOCI % Lithology description

Trb Sample

3774.00

90 Cont : w, f, lt
,74 10 Sh/Clst; drk gy to

tr Cont : prp
n talk, c&lc

0159

0159-lL
Q1SS--2L
0159-3L

3780.0-0

100 Coat % w, fr lf bar
tr Sh/Clst; dfk gy to brn blk
tr Ca : It or
tr Coat ;: prp
tr S/Sst ; It gy to pl y b stt* 1

0160

0160-1L
0160-2L
016D-3L
0160-4L
01.6 0-5L

3786.00

.00 Cont
tr Sb/Clst
tr Cont

w, f, 1., bar
drk gy to brn blk
p.rp

0161

016I-1L
0161-2L
D161-3L

3792,00

: W:, f, I,
s Sh/Clst; drk gy to brn blk

t prp

0162

0162-11.
0162-2L
0162-3L

3798.00

£, 1, bar95 Cont : *?.>
5 Sb/ClstJ drk gy to brn blk
tr Ca s It or
tr Cont J

016 3

0163-2L
0163-3.L
•0163-4L



28-

table I 5 Lithology description for well NOCS 2/8-14

Depth unit of measure;: m

Depth Typ® G rP FvtSi Ai3e

TOG% % Lithology description

Trh Sample

3804,00

100 Cont t w» f r lf har
tr SVClst; dt'k gy to brn blk.
tr Cont :• prp

C164

0164-1L
0I64-2L
0164-3L

3809.00

60 Sltst :. gy red, ciy
3.07 40 Sh/CIstt drk gy to brn blkf sit

tr Cent t prp, fib

0019

0019-1L
001&-2L
0Q1&-3L

3810.00

100 Cont
t r Cont

to I t gy, ff Xt bar
prp

0165

0165-1L
•016S-2L

3816.-00

95 C>snt t w, ft 1 f bar
5 Sh/Clst; ark gy to dsJt brn to brn bl!

t r Cont ; prpf fib,< l d

Q179

0.179-lL
G179-2L
0179-3L

3S22,00

100 Coni
Cont

0180

0180-1L
C180-2L

3828,00

85 Cont
15 Cont

t: «, f, 1, bar
; .fib, prp

018:

4oJL



GEOiABKNOR

Table 1 : Lithology description for well NOCS

Depth unit of measure; m.

Depth Type Grp Frm hge

Int Cvd TQC% % Lithology description

Trb Sample

3834.00

85 Cont s wv fy 1 ? bar
10 Sh/Clst; drk gy to brn blk
5 Cont ; prp? fib

0182

0182-1L
01S2-2L
D182-3L

3840.00

100 Cont f w, £, 1,- bar
tr Sh/Clst: drk gy to brn blk
tr Cont :, prp ifib

0183

Q183-1L
0ie3~2L
01B3-3L

3846.00

100 Cont ; wf £ „ 1, bar
tr Sh/Clst; drk gy to brn falk
tr Cont s prp

0184

0184-11»
Q184-2L

50 Cont : Coal-ad, prp, fib, evap
2.95 50 Sh/Clst; drk gy

tr Ca ; drk gy

0012

0012-1L
0012-2L
0 012.-31,

•3852.00

95 Cont ; w, f, i,
5 Sh/Clstt drk gy

tr Marl : m gy
tr Cont : prp

0185

0185-1L

0185-3L
0185-4L

3858.00

.0 CoBt :
5 Sh/Clst:h/
.5 Cont

wf £f 1, bar
drk gy,
prp/fib

0186

0186-1L
Q186-2L
0186-3L



~ 3 0-

J Llthology description for well MOCS 2/1

of saeasure: sv

Grp Fra Age

nt Cvd TQC% % Lithology description

Depth

Depth Trfo Sample

3864.00

10.0 Cont J wf £, 1, bar
tr Sh/Clst: drk gy, wx
tr Cont .: prp, "fib

0187

0187-iL.
0187-2L
0187-3L

3870.00

100 Coat .!
tr Sh/Clst:
tr Cont :

w, f, 1, bar
drk gy to brn folk, wx
prp, fib

0188

3875.0.0

100 Cont i w, f, 1.,. bar
tr Sh/Clst.: drk gy to htn bl-kf wx
tr Cont i PrPc

01S9

0189-1L
0189-2L-
0189-3L

38-82.00

100 Cont
te Sh/Cls"
tr Cont

v, f, If bar
drk gy to brn folk
prc, fib r Coal—ad

0190

0191
0190-2L
0190-3L

3888,00

?5 Cont
5 Sh/Clsi
;r Cont

s&r
drk gy to brn blk
prp,: fib, Coal»ad

0191

0191-1L
0191-2L
0191-3L

3894,00

85 Cont : w, f# 3
15 Sh/Clst: drk gy
tr Cont : prp

bar

0192

G192-1L
0192-2L
0192-3L



31-

Table 1 ; Lithology description for well NOC5 2/8-14

Depth unit of measure: a

Depth ^YPB &rP Frffi A 3 6

Int Cvd TGC% %• Lithology description

?rb Sample

3900.0:0

100 Cant : Coal-ad, evap
tr Sh/elst3 drk gy

0020

0020-1L
0D20-2L.

3900.5

2.96 80 Sh/Clst: drk gy
15 Cont i w, f,, 1» bar
5 Ceat 4 prp, dd

0193

0193-1L
0193-2L
0193-3L

3906.0Q

100 Cont : w, f, 1, bar
tr Sh/Glst: drk gy
tr Cont ; prp

0194-1L
0194-2L
0194-3L

3912.00

2.S3 100 S'h/Clst: drk gy to farn folk, Mf wx
t r S/Sst ; w, hd
t r Cont ;. prp

0195

•0195-ir,
0195-21,
0195-31,

90 Cont • w, f, 1, bar
10 Sh/Clst: drk gy to brn blk
t r Cot)t :

0196

0196-1L
0196-2L
0196-3L

3S24.00

2,87 80 Sh/Clst: drk gy to dsk brn to brn blk, hd
20 Cont : %% tr. 1, bar
tr Cont : prpf åé

0197

0197-1L
0197-2L
0197-3L



3-2- GEGtÅBliNOR

Table 1 t Lithology description for well NOGS 2/8-14

Depth unit of measure: xs

Depth Type Grp Poa Age

lilt Cvs TOC% % Lithology description

Trb Sample

3930.00

95 Cent t w, f, 1,. bar
5 Sh/Clstt drk gy, calc
tr Cont : prp

0198

G198-1L
0198-2L
0198-3L

•39-36.00

90 Cønt r w> f, I, bar
10 Sh/C.lst.s årk gy to brn blk, calc,
tr Coat ; prp

øl. 9 9-XL
0199-2L
0199-3L

3942,00

100 Cont : %% ff 1, bar
tr sb/clstt drjc gyf hd
tr Cont : prp

0200

0200-1L
0200-2L
0200-3L

3948,00

2.43 100 Sh/Clst: drk gy, sit
tr Gont : Coal-ad, prp, fib

.2,43 tr Sh/Clsts It gy to IP. gy

0014

0014-1L
0 014-2L
0014-3L

3948,50

80 Cont t w, f, 1, bar
20 Sh/Clst; drk gy, hd, wx
tr Cont i prp

0201

0201-11
0201-2!
D 2.01-3 L-

3954. 0-0

70 Cont i
3D Sh/Clst;
tr Cont ;

•wf f, 1, bar
drk gy, hd, wx, calc
prp

0202

•0:202-lL
0202-2L
02Q2-3L



35.-

Table 1 i Lithology description for well NOGS 2/8

Depth unit Q£ measure; a

Depth Type Qcp FI*B Åge

Jnt Cvd TOCl % Lithology description

Trb Sample

3960,00

95 Cont ; w, fr lf bar
5 Sh/Clst; drk gy, hå.

tr Cont :

0203

0203-IL
0203-2L
0203-3L

3966,00

90 Cont : w, £, I, bar
3,4 0 3,0 Sh/CXsts drk gy? hd, wx.t calc

tr Cont : prp

0204-1L
0204-2L
0204-3L

3972.0D

100 Cont : w, ff 1, bar
tr Sh/Cls.tt. drk gyf hd, wx, calc
tr Cont ; prp

0205

0205-1L
02O5-2L

3978.00

2«81 -65 Sh/Clst: drk gy to brn blk.# hå., calc
35 Cent ; w, f, 1, bar
tr Cent t prp

0206

0206-1L
Q206-2L
0206-3L

3984.00

75 Cont t w, f, 1, bar
2.43 25 Sh/Clst; drk gy to brn blk, hd, calc

0207

020-7-11.
0207-2L

3990.00

80 Sh/Clst:: drk gy, hd,, sit
20 Cont t v, tr 1, bar
tr Cont ; prp

0208

G208-1L
\j &» y v-5 "* JC* W

0208-3L



Table 1 s Lithology description, .for well

Depth unit of measure: m

Depth Type Grp Frm Age

Int Cvd TOCI % Mthology description

S 2/8-1<

Trb Sample

•3996.-00

2.70 60 Sh/Clstt drk gy, hd, s.ltf calc
40: Confc : w, f» 'I, bar
tr Cent : prp

0209

0209-1L
0209-21,
C209-3L

4002.. 00

80 Cont J Coal-ad, bai
20 Sh/Clstt drk gy, sit

0021

•0021-1L
0021-2L

4002.50

95 Cont : v, f? 1? bar
5 Sh/CXst; drk gy» calc, sit

tr Cont ; PrP

0210

0210-1L
0210-2L
0210-3L

4008,00

90 Gout s wf f, 1, bar
2.02 10• •Sh/Cis.t; drk gy, calc, sit

tr Cpnt ; prp

0211™lL
0211-2L

4014,00

100 Cont ; \r, £, 1, bar
tr Sh/ClstJ drk gy
tr Goat J prp

0212

0212-1L
0212-.2L
0212-3L

4020.00

95 Cont t wf f, 1, bar
5 S.h/Clst: firk gy

tr Coot : prp
U ^ *L a!̂  *** J(J A*'

0.213-3.1.



,3>»

Table 1 ; Lithology description for well NOGS 2/8-14

Depth unit of measures si

Depth '̂ype Srp Ft» Age

Int Cvd TGC% % Lithology description

4026.00

,00 Cent : w, f, 1, bar
tr Sh/Clst; m gy to drk gy
tr Cont i prp

0214

0214-1L
0214-2L
0214-3L

4027,00 swe

X>57 95 Sh/Clst: drk: gy to brn folk, sltf, carb
5 Sh/Clst: m y bra to: pi form, .carb

0028

00.28-1L
0028-21.

4032,00

100 Cent : w, f, 1, bar
tr Sh/Cists drk gy
tr Cont : prp

0215

0215-1L
Q215-2L
0215-3X.

4038.00

SB Cont •% w, f.f I, bar
5 Sh/Cls.t; drk gy/

tr Cont pep

0216

02I6-IL
Q216-2.L
0216-3.1,

4044.00

50 Cont J w, £> 1, bar
1,49 50 Sh/Clstt drk gy to brn blk, ca-lc» sit

tr Coat ; prp

0217

0217-1L
0217-2L
G217-3L

4050.00

2.4 0 85 Sh/Clst: drk gy to brn blk; sit
15 Cont t Coal-ad, prpf dd, fib

0.015

0015-2L
0015-1L



36-

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

Depth unit of measure: ss

Depth Type Gxp F ria Age

Int Cvd TOC.% % Lithology description

Trb Sample

4050,50

90 Cant : w, f, 1, bar
10 Sh/Cist; drk gy to h m
tr Cent : prp

f calc, sit

0218

021B-1L
0218~2L
021.8-31*

405S.O0

60 Sh/Clst: drk gy to brn blk, eale, sit
40 Cont ; w, f, lf bar
tr Cont ; prp

0219

0219-2L
02I9-3L

4062.00

2,20 80 Sh/Clst: drk gy, calc, sit
20 Cont : v, f, 1, bar
tr Cont t prp

0220-lt,
0220-2L
0220-3L

4068.00

24 6:5 Sh/Clst; drk gy to brn blk, calc, sit
35 Cont : wf f, 1, bar
tr Cont s prp

0221

U ^f ^ J. ""***& 4.J

0221-3L

2.21 80 Sh/Clst: drk gy to dsk brn to brn b"lk,
calc., site wx

i wf f, I, bar
t prp

20 :Cont
t r Cont

0222

0222-lL

0222-2L
0222-31

4080,00

Sh/Clst: drk gy to dsk brn to brn bl'k,
caic, sitf wx

Cont : w, f, 1, bar
Cont ; prp* dd

0223

022 3--1L

0223-2L
02.2 3-3L



37-

Table I ; Lithology description for vell HOCS 2/8-14

Depth unit of sieasute: m

Depth ?yp£ Srp Frss .Age

Int. Cvd TOC% % Lithology description

Ttfe Sample;

4 086,00

1,58 75 Sb/Clst; .drk gy to dsk bra to brn. blk,
calc, sit, WJE

25 Cont ; w, f, 1, bar
tr Marl ; ia gy
tr Coat ; prp

0224

0224-1L

0224-2L
0224-3L

4Q92,00

2.6S 7 0 Sh/Clst; drk gy to dsk brn to brn blk.r
calc, sit, wx

30 S/Sst i It gy tow, f, sit, I
tr Marl : a gy
tr Cent ; prp

0225

0225-1L

0225-2L
0225-3L
G225-4L

4008.00

95 Cont t w, f, lf bar
5 Sh/ClstJ drk gy to brn blk

: prp

1 r

~ XL
0226-3L

4201,00

3.57 75 Sh/Clst: drk gy, sit
15 Sltst t brn gy to gy torn
10 Cont ! Coal-ad, prp., fib

0022

Q022-2L
Q022-3L
0022-IL

4104.0-0

50 Cont •: w, £, 1, bar
2,58. 50 Sh/Gls-t.: a gy to drk gy to hm blk, calc

tr Gont t prp

0227

0227-1L
0227-21
0227-3L



Table 1 t LithoXogy description for well NOGS 2/8-14

Depth unit, of ssasure.: m .

Depth ffyp.e 5rp Fra Age

Xnt Cvå TOC% % Lithology description

4110.00

95 Cont :• w, £ -, 1, bar
5 Sh/Clst: drk gy, calc

tr Cont ; prp

C228-1L
V ^ wti ^- ; ™" ^ Ĵ .<

G228-3L

•4116.00

1.80 100 Sh/Clst-; drk gy to drk gy, cale, sit

0229

0229-1L

4122.00

1..3S 50 Sh/Clstj drk gy to drk gy, calc,, sit
SO Cont : w, it 1, bar
tr Cont ; psp

0230

G230-2L
0230-3L

4128.00.

.85 Cont : w, f, 1,
15. Sfa/Clst.: drk gy to ten blk., sit
tr Cont ; prp

0231

0231-1L
Q231-2L
0231.-3L

2.03 1Q0 Sh/Clst; drk gy to brn blk
tr Cont : prpf dd

0232

0232-lt
0232-2L

4140,00

60 Cont t w, £, l, bar
4 0 Sh/Clstt drk gy tp brn
tr Cont •« prp

0233

0233-1L
02..33-2L
0233-3L



39- GEOUfiHNOR

Table 1 t Litholøgy d e s c r i p t i o n for well WO.CS 2/0-

Depth unit of sseasttre? sa

Depth ^ype Grp Fra Age

Int. Cvdt TGC% % Lithology. de sc r ip t i on

Trb Sample

60 Cont •':• wf f, 1* bar
40 Sh/Clsts pi y bra to dr.k gy«- hd
tr Cont. ;. prp

0234-1L
0234-2t
0234-3L

4149.00

4;18 75 Sh/Clst: drk gy to brn blk, sit
25 Cont : st, Coal-ad, prp, dd,

0016

0016-2L
0016-lt

41S2.Q0

50 Cent : w, f, 1, bar
50 Sh/Clst: drk gy to brn blk, calc, sit
tr cont ; prp

0235

02-3 5-1L
0235-2X,
0235-31,

4158. o:o

1.46 75 Sh/Clst: ark gy to brn
25 Cant t w, ft 1, bar
tr Cont i prp

0236

0236-IL
0236-2L
0236-3L

416.4.00

1.73 100 Sh/Clst: drk
tr B/Sst t It
•tr Coat %• prp

to farn blk, sit , calc
crs

0237

0237-1L
0237-2L
0237-3L

4170.00

2.08 60 Sh/Clst: drk gy to brn blkf sit, calc
35 Cont : w» ff 1, bar
5 Cont ; prp

0238

0238~iL
0238-2X

•3L



40-

Table I : Lithoiogy description for well NOCS 2/

Depth «nit o£ measure: &

Depth Type Grp Fra Age

Int Cvd TOC% % Lithoiogy description

Trb Sample

4176.1

•75 Sh/Clstt drk gy to
20 Cont c .w, f, lf

5 Cont ; prp

•oik, sit,: calc

0239

Q2.39~.IL
6239-2L
0239-3L

4177*00 swc

.14 100 Sh/Clsti drk gy to brn blkf sit., carb

0027

D027-1L

4182,00

60 Cont v 1,: bar
35 Sh/Clst; drk gy to bxn blk, sit
5 Cont s prp

0240

024 0-1L
0240-2L
024.0-31»

4183,00

100 Cont : •$„• t, 1, bar
tr Sh/Clst: drk gy: to brn
tr Cont : prp

, sit, hd

0241

0241-1L
0241-2L
0241-3L

4194.

95 Cont ; w, f, 1, bar
5 Sh/Glst: ark gy to brn blk, sit,,

tr Cont : prp

0242

0242-2L
0242-3L

42-00.00

2.59 80 Sh/Clst: drk gy to brn blk, calc
20 Cofit j w, iTi, bar
tr Coat ; Coal—ad, prp, åå

0024

0024-lt
0024-2L
00-24-31.



Table 1 : Litholcgy description for well

Depth unit of measure: JR

Depth Type Orp Farm Åge

int Cvd .TOC% % Lithology description

6E0LASSNQR I

Trb Sample

4200.50

loo sveist; drk .fy te>

tr Cont s prp

blkf calc, sit

0243

0243-1L
0243-2L

42-06, DO:

1.82 100 Sh/Clst: drk gy to brn blk, calo, sit
tr Cont % prp

0244

0244-1L
.0244-2L

42X2.00

75 Cont ; w,. £., 1, bar
2.66 25 Sh/Clst; drk gy to brn .hlk, calc., sit

tr Cojit .:. prp

0245

0245-1L
•0-24S-2L
02-45-3L

42 IS. 0-0

,00 Gont ; w, f, 1, bar
tr Sh/Clst;:. ork gy to farn blk
tr Cont : prp

0246

02 4.6-1 L
0246-2L
0246-3L

4219.00 swc

.2.19 100 Sh/Clst: bru .blk, calc
tr Cont ; dd

0178

Q178-XL
0.178-.2L

4224.00

100 Cent ; w, f, 1, bar
tr Sh/Clstv drk gy to brn blk
tr Cont J

024a /

0247-1L
0247-2L
0247-3L



42-

Tabie X i Litholøgy description £or well KOCS 2/8-14

Depth «nit of measure? m

Depth Type Gsrp Frm Age

2nt Cvd TDC% % Lithology description

Trb Sample

4225,00 swc

100 Sh/Clsts dtk gy
tr Coxlt .; dd

0177

0177-1L
0177-2L

1.82 90 Sh/Cls-t: drk gy to brn blk, calc, sit
10 S/Sst : wf. f.f X,
tr Cont : prp

0248-IL
0248-2L-
0248-3L

4236.00

90 Cont : wr f, If bar
5 Sh/CXst: åtk gy to brn blk, calc, si-
5 Cont ; prp

0249

0249-1L
0249-2L
G249-3L

4242.0G

85 Cont ; w;., f, 1, bar
ID Sh/Clst.j drk gy to isrn blk, calc, sit
5 Cont J prp
tr s/sst t It"gyv f, cr$, 1

0250

0250-1X..
0250-2L
0250-3L
02 -50.-4 L

4248.00.

95 Cont
5 Sh/Clst

tr Cont

It gy to It brr. gy? f, 1, ' st
drk'gy to brn blk, calc, sit
prp

0251

02 51-IL
0251-2L
0251-31.

1,83 100 Sltst ; gy brn to dsk y brn., cly
; Cosl-ad, prp, evap

00X7

0017-1L
0017-2L



4:3-

Table 1 t Lithology description for well HOCS 2/8-14

Depth tmit of measure; m

Depth ^yp© Grp Frm Age

Int Cvd TOCI .% Lithology description

Trb Sample

4254.00

50 Sh/Clst; drk gy to brn blk, calc, sit
50 Cont i w, £., 1, bar
tr Cont : prp
tr S/Sst : It gy to it brn gy, ff crs, :

0252

0252-21.
0252-3L
0252-4L

426Q.00

2.30 60 Sh/Clstj drk gy to brn blk, calc, si
40 Cont ; wf å, 1, bar

r B/Bst i It gy to pl y brn, £, cts,

0253

02S3-1L-
0253-2L
0253-3L
C253-4L

4263.00' swc

2.1 10Q Sh/Cist: brn blk to ark gy,
tr Cont : då

0176

0176-1L
0176-2L

42.66.00

50 Sh/Clstr drk gy to forn blk, calc, sit
50 Cont s w,. f, 1, bar
tr Cont . ; prp
tr S/Sst •: It gyf

0254

0254-1L
0254-2L
0254-3L
C254-4L

427.2.00 swc

L/S 100 sh/Clstt brn blk, calc, s
tr Cont ; dd

017,5

0175-1L
0175-2L

/! *J *°? *> A f*l

100 Sh/Clst: drk gy to brn M k , wac, sit
tr Cent s w, f>"l, bar
tr Cont J prp, dd

0255

0255-1L
Q255-2L
0255-3L



44- QEOiÅBPHOR

Table 1 i Lithology description £or well KOC5 2/8-14

Depth «nit of measureJ & . .

Depth Type Grp Fr» Age

int Cv& TOCI % Lithology description

Trb Sample

4274.. 00

l.§3 100 Sh/Clst; drk. gy to b.rii hlk, gy brn, sit
tr Coat ; Coal-ad, prp

0018-1L
0018-2L

90 Sh/Clstt drk gy to brn blk, calc, sit
10 Cont ; w, f, I, bar
tr Cont : P^P> fib
tr s/Sst i It gy, crs, 1

0256

0256-1L
0256-2L
0256-3L.
0256-4L

4284,00

1 0 0 Cont •:• w , •£, 1, bar
tr Sh/Clst: drk gy to brn blk
tr Cont .: prp
tr S/Sst : It gy, cxs, 1

0257

0257-1L
02S7-2L
0257-3L
0257-4L

429-0,00

50 Cont : vr, f, 1» bar
4,85 40 Sh/Clst: drk gy to brn blk, calc, sit

10 Cont t prp, dd

0258

G258-1L
0258-2L
0258-3L

4295,00 jswc

1,97 100 Sh/Clst: brn blk, calcf sit
tr Cont ; dd

0174

0.174-1L
D174-2L

90 CoBt s w, ff 1, bar
5 Sb/Clst; drk gy to brn blk., e.a.lc, sit
5 Cont ? prp

0259

0259-1L
0259-2L
0259~3L



... 45-

Table 1 ; Lithology description fox well NOCS .2/8-14

Depth unit of measures m

Depth Type Grp Fra Age

Int Cyct TOCI % Lithology description

Trb Sample

4302.00

50 Cant : v, f, 1, bar
2,21 40 Sh/Clst: drk gy to brn blk, calc,, sit

10 Cent : prp
tr S/Sst : It'gy, crs, f,. 1

0260

j Å o0-
0260-2L
Q260-3L
0260-4L

4308»00

1.83 50
35
10
5
tr
tr

Sh/Clst
Cont
Cont
S/Sst ,
Ca
Sh/Clst

> ark
' prp
w,
«A* C

ffi b

ay to brn blk, calc
, "fib
f, i, bar
gy, ff crs, 1
or to gy pi
rn, xrtrl

0261

0261-
0261-
0261-
0261-
0261-
0261-

-1L
~2L
~3L
-6L
-4L
-5L

.00

2.66 40 Sh/Clst: drk gy to brn blk, calc
30 Cont
25 Cont
5 S/Sst

prp, fib, dd
w, fj 1, bar-
It gy, crs, 1

tr Sh/Clst; a brn, mrl

0262

0262-1L
0262-2L
0262-3L
0262-5L
0262-4L

.4320 ..00

2.57 100 Sh/Clst
tr Cont

brn blk, calc, sit

0173

0173-IL
0173-2L

4320.00

100
tr
tr
tr

Cont
Sh/Clst
Cont
S/Sst

w,
drk
prp
It

i. , A ,

gy to

gy to

bar
brn

w, c

blk,

r s, I

calc

0263

Q263-IL
0263-2L
0263-3L
0263-4L



i i Lithology description for well NQCS 2/8-14

Depth unit of measure; m

Depth Type Grp Fns Age

int. Cvd TOGl % Lithology description

Trb

2.2.1 90 Sh/Glst: drk gy to brn folk., carb
10 Cont : prp/fib, bar
tr Ca : gy pi to ør gy

0025

0025-1L
002S-2L
0025-4L

85 Sh/GXstj drk gy to brn.blk, call
10 Cont s w., £, I,, bar
5 Cont J prp

tr S/Sst ; It gy, crs, 1

0264

0264-1L
0264-2L
0264-3L
0264-4L

4328,00 s.wc

Sh/Clst: brn bilt, calc, sit
01

4332,00

50 Sh/Clst:
35 Cont :
10 S/Ss.t !
S Cont :

0265

drk gy to: brn gy to brn: blk, calc 026. S-x*
lf bar

It gy to pl b m , crs
prp, då '

-2L
0.265-4L
0265-3L

02.65-**

85 Cont
10 Cont

Coal-ad, fib
w, f, 1, bar

S sh/Clst: drk gv to brn folkr calc
tr S/Sst : It qy, crs

0266

02S6-2L
0266-3L
0266-4L



GECKABBNQR m

Table 1 •:• Lithoiogy description, for well NOCS 2/£

Depth unit of measureJ la

£>©pth Typfe Grp Ftss Age

Int Cvd TQC% I Lithoiogy description

Trb Sample

.4 343.5.0 swc

1,7:9 100 Sh/Cistc :brn blk, calc
•tr Cont ; dd

0X71

0171-1L
0171-2L

4344,00

70 Cont :• wf f., Xt bar
25 Sh/Clst: (irk gy to brn blk; calc
5 S/Sst •; It gy, crs, 1

tr Coat J: prp

026?

02S7-1L
0257-2L
0267--4L
0267-3L

4349.00

60 Sh/Clst: cirk gy to brn blk, carb
35 Cont ; bar
5 Cant J P^Pr -ib

0026

0026-IL
0026-21,
0C26-3L

4349.50

90 Cont s bar, prp
10 Sh/Cl&tt cirk gy to brn blk f calc

0268

G268~ii
Q26S~2i

4356.00

2,15 75 Sh/Clst; årk gy to brn blkf calc
25 Cont > bar, prp, ååf fib

0269

0269-1L
0269-2L

•4362.00

75 Sb/CXst; drk gy to brn blk:, calc
25 Cont i bar,'prp, åéf £ib

0270

0270-1L
0270-2L



GEØLÅBltNØi? K

Table 1 •; Lithology .description Æor well *

Depth unit of measure; m

Depth *?i"pe &rp Frm Age
— ^ £ ^ <̂W"WC» O^l^ ^ r t ' ̂ Ofr ^ G l \ ^ r t ^ ^ O ^ J ^ ^ ^ C ^ ^ Q ^ ) ^ l > • » * * ^ » ^m-^A&fr^fM- ^W* m * ^ > ^ ^ * " ^ ^ " • Jt\JW ' . \ . \ J V \ . ^ JUV- T^rtl AAA M f *AA^ ^ ^ ^ '•̂•™

L
~ * A ^ »

int Gvd TOC% % Lithology description

S .2/8-14

Trb Sample

4385,

4368.

00

00

sw.c

2 . 100 Sh/Clst: b.rn blk., eale» sit
tr Cont s dd

100 Cont ; bar, prp
tr Sh/Clst.j drk gy to brn blk

0170

0170-1L
0170-2L

0271

0271-1L
0271-2L

4373.00 swe

1,56 100 Sh/Clst; brn blk, caic
tr Cont %. dd

016 9

0169-1L
0.16 9~2L

4374,00

95 Cont :: bar, prp
5 Sh/Clstt drk ey to brn blk

0272

0272-11.
0272-2L

4379.50

2.38 95 Sh/Clst; brn blk to drk gy, caic, sit

G16S

016S-1L
0168-2L.

4380..00-

4385*00 swe

1..8.87

50
5
i'O Cont s bar, prp
?0 Sh/Clsts ark gy to brn blk

95 Sh/Clst: brn blk,. caic, sit
5 Cont ;• dd

0273

.0.27 3-1L
0273-2L

0167

0167-1L
0167-2L



Table 1 J Lithoiogy description for well HOCS .2/8-14

Depth unit of measure; m

Depth Type Grp Frm Age

Int Gvd T.OC% % Lithoiogy description

4386.00 0-274

85 Cont : bar, prp Q274-1L
15 Sh/Clst: drk gy to bra blk Q274-2L

4392.00 swc 01(56

2.45 75 Sh/Clst; btn blkf calc 0166-1L
25 Cont :• dd 0166-2L

4302.00 0275

100 Cont : bar, prp 0275-1L
tr Sh/Clstc drk gy to bra blk 0275-2L



Table 2 i Kock-Eval table fot well WXB 2/8-11 Page!

f?epth 'unit of measure? SB

Depth

290:0,00

2925,00

2943,00

2964,00

2985.00

3000,00

3045,00

3066,00

3090,00

3096,00

3100,00

3108.00

3114,00

3120.00

fyp

cut

cut

cut

cut

cut

cut

cut

cut

cut

cut

cut

cut

cut

cut

Lihhology

bulk

SJvClsi

Ca

Ca

bulk

Marl

Marl

Marl

Marl

bulk

Marl

Marl

Ca

t-i it gy
to btn

:t It gy

; or gy

; It or

% It gy

: It gy

•! It gy

s It gy

: It gy

? It gy

i It or
ben

t o fii
folk

to ss

to It

to or

to m

to m

to m

to m

to m

to or

gy to drk gy

gy to drk gy

or

gy

gy

gy

gy

gy

gy

gy *o P1 y

si

0,13

8,84

5,06

10.78

10.83

5,78

0,64

2,68

2.94

1.97

2.95

4.56

1,83

8.35

S2

0.47

20,98

4.52

14.07

14.40

5.84

0,36

0,6?

0,59

0,46

1.63

4,04

0,4Q

3.68

S3

0..3S

0*98

0,55

0,8?

0,80

0.72

0.38

0.42

0.31

0.29

0.37

0,38

0.26

0.61

S2/S3

1.34

21.41

8.22

16.17

18.00

8.11

0.95

1.60

1,90

1.59

4.41

10.63

1.54

15.87

•TOC

0,40

6,59

2,06

3.08

2.86

1.65

0..43

0.62

0.70

0.64

0.90

1.59

0.60

2,20

HI

117

318

219

457

503

354

84

108

84

72

181

254

67

440

OI

88

15

27

28

m

44

88

68

U

45

41

24

43

28

0,6

29,8

3,6

24,9

25.2

11,6

Lø

3,4

3.5

2.4

4.B

8,6

2,2

18,0

0.22

0,30

0,53

0.43

0.43

0.50

0.64

0.80

0.83

0,81

0,64

0.53

0.82

0.46

Tmax

437

426

432

423

425

426

413

379

385

429

411

431

385

424

Sample

0001-OB

0O3&-1L

0037-2L

0038-1L

OO39-1L

0002-OB

0042-1L

0043-1L

0045-1L

0046-lt.

0003-OB

0048-1L

0049-11,

0050-2L



Table 2 ; Kcck-Evåi table for well 80CS 2/8-14

Depth «nit of measures m

Depth Typ Lithology

3126.00 ait Marl

'3132.00 cut Karl

3138.00 cut Earl

3144.00 cut Marl.

3150,00 cut Karl

3.156.00 cut Harl

3162.00 cut Sh/Clst

3168.00 cut Sfa/Clst

It gy to It;

It gy to It brn gy

It gy to It brn gy

It gy to It bin gy

It ay to It brn gy

it gy to It brn gy

brn gy to m gy

brn gy to It brn gy to
gy

3-174.00 cut Sh/Clst: brn gy to it brn gy to m

s

i.

i.

3.

2,

2,

I,

1.

o..

a

92

72

20

37

07

97

15

96

0,75

0,61

0,76

0.83

0.93

0.49

0.36

0.24

S3

0.28

0,20

0.24

0.23

0.18

0/20

0.18

0,16

S2/S3

2,68

3. OS

3.17

3.61

5.17

2.45

2,00

1.50

TOC

0,63

0.51

0,83

0.47

0.69

0.B6

0.4S

0.43

HI

119

120

92

177

135

88

80

S6

01

u
39

29

49

26

38

40

37

FF

2.

2.

4.

3.

3.

2.

i.

1-

7

3

0

4

0

5

5

2

FI

0.72

0,74

0.81

0.76

0.69

0.80

0.76

0.80

427

385

383

387

429

384

389

365

Sample

0051-

0052-

0053^

0054-

-It,

-1L

-1L

-1L

0055-1L

0056»

0057-

0058-

-1L

-11,

-1L

0.89 0.36 0.13 2.77 0, 31 1..3 0..71 431 0059-1L

3176,00

3180.00

3188.00

31.92.00

cut

cut

cut

c«fc

bulk

Ca %

Sh/Clst:

Sh/Clst-;

or gj

brn c

brn c
gy

r to J

jy to

iy to

tt or ĝ

gy brn

gy brn to étk .

1:

8,

1,

0.

11

86

15

39

1

11

0

0

,05

.07

.51

.53

0

0

0

0

.25

.45

.17

,11

4

24

3

4

.20

.65

.00.

,82

0.

2.

0...

0,

52

31

32

26

202

479

159

204

48 2.2 0.51 432 0004-QB

19 19.9 0.44 429 006.0-1L

53 1.7 0,69 375 0061-11,



Table 2 i Kock-Eval table tor well MOCS 2/8-14 Page; 3

Depth «nit of measure; m

Depth Typ Lithology Si S2 S3 S2/S3 TOC Hi OX PF PI -Max Sample

3198.00 rat Sh/Clst; brn gy tagy bra to drk 1.06 3,72 0.18 20.67 1.15 323 16 4.8 0,22 431 0063-11,
gy

3201,00 cwt SVClst? I t ben gy to pi brn 1,55 1.S6 0.28 5.57 0,64 244 44 3.1 0,50 437 0005-lL

3210,1)0 a i t Sh/Clst.- brn gy to gy brn to drk 5,59 21,67 0,47 46,11 5.50 334 9 27.3 0,21 427 0065-lL
gy

3216.00 cat Sh/Clsts brn gy to gy brn to drk 6,81 26.22 0,77 34,05 6.86 382 11 33.0 0.21 427 0.066-11.
gy

3222,00 cut Sh/Clstt brn gy to §y brn to drk 5.95 22.55 0.64 35.23 6.12 368 10 28.5 0,21 427 0067-1L
gy

3228.0.0 cut Sh/Cisfe: brn gy to gy hia to drk 5.41 22.88 0.61 37.51 5.40 424 11 28,3 0.19 428 0068-1L
gy

3234.00 cut .Sh/Clst: brn gy to gy br.n 6.23 23.67 0,55 43.04 5,66 418 10 29.9 0,21 428 0069-lL

3240-.00-cut Sh/ei-stt brn gy to gy fern 5,46 23,06 0.74 31,16 2,36 977 .31 28,5 0.19 427 O070-1L

3243,00 -cut Sltst : It ol gy to dsk y brn 5.70 26.13 0.33 79.18 4,83 541 7 31,8 0.18 437 ©006.-21,

3252.00 .cut SVGlstt brn-to ra brn 2,45 32.74 2.19 14.95 4,17 785 S3 35.2 0.07 396 0087-11.

3270,00 cut Sh/Clst; btn gy to gy brn 5.66 22,38 0,80 27.97 7,20 30? 11 28,0 0,20 425 0090-2L

3276.00 cut Sh/Cist; brn gy to drk gy 5.91 24,95 0,84. 38,98 5.61 445 l i 30.9 0,19 434 0091-U.



Table 2 ;• Bock-Ival table for veil MQCS 2/8-14

Depth unit of measures m

Depth Typ Lithology

f ages 4

3282.00 cut Marl s I t gy to I t o! gy

3288,00 cut Sh/Clsts brn gy to ark gy

3294-00 eat Sh/Cist: forn gy to <drk gy

3300,00 cut Sh/Ctst: bm gy to drk gy

33.06.00 cut Sh/C:lsfc; bin gy to drk gy

3350.00 cut bulk

3350.00 cut Sh/Clst; d s k y t e n

3396,00 -cut Sh/Clsts hzn gy to drk gy

3408,00 cut Sh/Glst; brn gy t o m gy to drk gy

3414.00 cut Sh/Glst; brn gy to drk gy

.3420.0.0 cut Sh/Clst: ffl-gy to bm gy

3426.00 cut Sh/Clsti m-gy to drk .gy-to btn gy

3432.0.0 cut .SVCist: m gy to drk .gy to btn gy

3438.00 cut Sh/Clsts m gy to drk gy to bin gy

3450.00 cut S/Sst j m gy

0.86 4.32

5,29 24,14

5.34 24,50

5.27 25,52

5,20 25.13

dAB 1,42

5.28 35.49

5.58 27.24

3.67 18,52

4.18 22,97

4.10 19.48

4.62 22,18

4.00 .21,65

4,45 22.27

3.02 25,05

S3 S2/S3 TQC Hl G l

0,8? 4.97 1.31 357 72

0,85 28.40 7,55 320 11

0,85 28.82 5,32 461 16

0.56 45.57 6.30 405 9

0,56 44.83 6-.14 409 9

0.65 2.18 0.75 139 87

0.44 82.93 6.91 528 6

0.59 46,17 8.67 314 7

$A4 42,09 4.33 428 10

0.57 40,30 6,8.1. 337 8

0,78 24,97 4,03 483 19

0,54 41,07 5,12 433 11

0,54 40,09 5,39 402 10

0<48 46.40 5.0.7 439 9

0.33 75.91 4,56 549 7

PI Tmax

5,2 0,1?

29.4 0.18

29-8 0.18

30.8 0,1?

30.3 0,17

1.9 0.25

41.8 0.13

32.8 0.17

22.2 0.17

27.1 0,15

23.6 0.17

26.8 0.17

25.6 0.16

26.7 0.17

28.1 0.11

435 9092-lL

425 0093-3L

427 0094-lL

430 0096-2L

442 0007-08

435 00Q7-2L

428 0111-21,

436 0113-11.

428 0114.-2L

435 OllS-lL

436 0116-1L

432 0117-2L

435 0118-iL



Table 2 x Rock-Eval table for: well WCS 2/8-14

Depth unit of measure; rø

Oepth Typ Lithology

DO cut Sh/Clsts m gy to fern gy

DO cut Sh/Clst; bin gy to åzk gy

3468,00 cut Sh/etsU bra gy to drk gy

3-474.00. cut Sh/Clst i m gy to drk gy

3480,00 cut Sh/Clsts m gy to drk gy

3486,00 cat Sb/Cistt m gy to drk gy

3492.00 cut Sh/Clst; m gy to drk gy

3498.00 cut Sh/Clst; m gy to drk gy

3504.00 cut Sh/Clst: m gy to drk gy

3510.00 cut Marl ; It gy to. m gy to it ol g

•3516.00" ait Ca % It or to w

3524.00 swc Sh/Clst; drk gy to k n gy to brn

blk

3528,00 cut Earl •; It gy to It ol gy

3534.00 out Sh/Clst; drk gy to btn gy to brn
blk

SI

4.19

4.45

2.91

3.69

3.82

4,23

4 ..47

4.18

1.08

1.25

4.74

.3.74

4.1?

S2

33.32

24.47

16.38

19.58

19,68

19,30

20,53

21.12

7.63

4.05

26.24

19.42

22,03

S3

0.55

0,65

0,55

Q.46

0.56

0,61

0,52

0.62

1,67

1.37

0.76

0.65

0.71

S2/S3

42,40

37,65

2.9.78

4237

35,14

31.64

39,48

.34.06

4.57

2.96

34.53

29.88

31.03

IDC

6,05

6.46

3.85

5.42

5-12

6,16

6..58

6.69

3.37

1.10

4.70

4.95

6.74

HI

38S

379

425

361

384

313

312

316

226

368

558

392

327

01

9

10

1 "5
Ljå

14

8

11

10

8

9

50

125

16

13

11

-Bager 5

Fl tøax. Sarøple

27.5 0.15 431 0121--3L

28.9 0.15 436 0122-2L

19.3 0.15 432 Q124-2L

23.3 0.16 434 Q12S~2L

23,5 0.16 434 0126-2L

23.5 0.18 429 0127-2L

.25.0 0.18 429 012B-3L

25.3 0,1? 432 O129-3L

8.7 0..12 432 0130-2L

3.3 0,24 372 0131-1L

31,0 0.15 443 0033-11,

23.2 0.16 437 0133-1L

26.2 0.16 434 0071-2L



Table 2 t Kock-Eval table for well KOCS 2/8-14

Depth «nit of measme? m

Depth Typ Li Urology

3540,00 "cut Sh/Clstj drk gy to brn gy to brn
blk

3547.00 swc Sh/Clst

3549,00 cut Sltst

3564.00 eut Sh/Clst

3570.00 cut -Marl

3575.00 swc Sh/Clst

3582.00 cat Sh/Glst

drk gy to forn blk

drk gy to dsk y brn

drk gy to brn gy

It gy to m gy

drk gy to brn hlk

drk gy id brn gy to brn
blk

3588.00 cut Sh/Clst; drk gy to brn gy to bee
blk

3600,00 cut Sh/Clst; drk gy to brn gy to brn

3612,00 cat Sh/Clst•: drk gy to brn gy to

blk

3618.00 cut Sh/Clst;- dtk gy to bin gy

3650.00 swe Sh/Clst; drk gy to brn blk

SI S3 S2/S3 HI 01 Fl

3,13

334

3,00

1.78

0.72

2.47

1.92

18,80

21.46

21.76

11.40

4.69

17,99

11.13

0.59

0,-OS

0.33

•0.69

.1,67

0,52

0.58

31

429

65

16

2

34

19

,86

,20

.94

.52

.81

.58

.19

2.79

4.46

4.52

3.13

3.13

3.32

2,99

674

481

481

354

ISO

542

372

21

1

7

22

53

16

19

21

25

24

13

S

20

13

.9

.0

.8

.2

A

A

A

0

0

0

0

0

0

0

.14

,14

.12

.14

.13

.12

.15

44.1

440

433

436

435

443

435

0072-

0032-

0009-

0076-

0077-

0031-

0079-

-1L

-1L

-IE,

-IF,

-1L

~iL

• •3L

1,11 7.85 0.55 2,15 365 26 9,0 0.12 438 0080--2L

•2.00 12.91 0,80 16.14 3.

2.89 14.82 0, 2! 7° 4 '•

355 22 14.9 0J.3 437 0082-2L

15 17.7 0.16 434 0084-2L

1.95 11.17 0.6.3 17.73 3,39 329 19 13.1 0,15 436 0085~2L

4,89 26.45 0,61 43.36 5.02 527 12 31.3 0,16 417 t303O»lL



Table 2 % Rock-Eval table for well MQCS 2/8-14 Pages 7

Depth «nit of Measures m

'Depth *yp Litlrology S3. S2 S3 S2/S3 IOC HI 01 FF Pi I t o Serøple

3651.00 cut SIfcst ; drk gy to brn blk 2.42 13.60 0.40 34.00 3,31 411 12 16.0 0,15 438 G010-2L

3666.00 cat Sh/Clst; bra gy to drk gy 2.16 13.89 1.01 13,75 4,22 329 24 16.1 0,13 435 0l.4i~2L

3702,00 eat Sh/Clsfc; brn gy to ark gy to bra 2,36 14.24 0,86 16,56 4.31 330 20 16,6 0,14 43? 0147-21.
blk

3708,00 cat Eh/Clst: brn qy to drk av to bra 2.38 15.04 1M 14,89 4.63 325 22 17.4 0.14 439 G148-2L
blk

•3714.00 r»t SVClst ; brn gy to dtk gy to forn 1.99 13,89 0,98 14.17 4,58 303 21 15,9 0,13 437 0149-2L
blk

3750.00 cut Sh/Clsts drk gy 1,92 9.73 0.44 22.11 2,60 374 .1? 11.6 0,16 441 0011-2L

3762.00 cut Sh/Clst; drk gy to ben folk 0,36 2.34 0.24 .9.75 1.03 227 23 2.7 0,13 442 0157-2L

3766.50 swe Sh/Clst; drk ;gy to brn blk 1,33 4.71 0,56 8,41 1.91 247 29 :6.0 0.22 442 0029-lL

3774,00 cut Sh/ClBt; dr t gy to brn blk 1,23 8,57 0.86 9.97 2.74 313 31 9.8 0,13 441 .0159-21»

3809.00 ciÆ Sh/Clst; drk gy to brn blk 2.20 12.93 0..68 19,01 3.07 421 22 15.1 0.15 441 00X9--2L

3834,00 a i t Sh/Clst^ drk gy to brn blk 0.80 6,13 0,49 12.51 1.82 33? 27 6.9 0.1.2 M% 0182-2L

•3849,00 qut « V C l e t : drit gy ^ l 12*72 ° ' 3 2 3 9 ' 7 5 2 ' 9 5 4 3 1 U U'6 ° ' B U2 ° ° i 2 " 2 L .

3894.00 cut Sh/Clstt drk gy 1.61 11,12 0,55 20,22 3.28 339 17 12,7 0.13 UQ 0192-2L



fable 2 % Rock-Eval table for well KOCS 2/8-14

Depth unit of measures ®

Depth Typ Lithology

mm
3912

3924

3948

3954

3966

3978

,50

,00

,00

,00

,90

,00

,00

cut

cut

cut

cut

cut

cut

cut

Sh/Clst?

Sh/Cist;

Sh/Clst:

Sh/Cistt

Sh/Clst;

Sh/Clst;

dtk

drk

drk
blk

drfc

drk

dtk

drk

gy

gy

gy

gy

qv

to brn

to dsk

to brn

blk

brfi to htn

blk

3996.00

4002.00

4008.00

4027.00

•cut Sh/Clst; drk gy to brn blk

cut Sh/Clst; drk gy

cut Sh/Clst; drk gy

cut Sh/Clst; drk gy

cut Sh/Clst; drk gy

swe Sh/Clst; drk gy to bra folk

cut Sh/Clsfc; drk gy to brn blk

Si S3 S2/S3 T0C OX

Page; 8

Sample

1.83 12.63 0.77 16,40 2/36 427 26 14.5 0.13 442 0193-lL

1,64 12.17 0,?S 16.23 2,93 415 26 13.8 0,12 441 .0195-lL

1,51 .11.90 0,76 15,66 2,8? 415 26 .13.4 0.11 441 0197-lt

1

1

1

1

1

1

i

i

i

i

i

.48

,81

,94

,62

.29

.27

.59

.72

.49

.10

,09

7,27

12,44

11,98

9,80

6,84

1, IS

10,57

9,35

8.43

2,29

6.01

0.29

0,55

0,34

0,7?

0,52

0,7?

0.79

0,54

0,44

0,97

0,91

25.07

22,62

35,24

12,73

13.15

9.29

13.38

17,31.

19.16

2,36

6,60

2.43

2.84

•3.40

2.81

•2.43

2.3a

2,70

2.-82

2.02

1.-57

1.49

199

438

352

349

281

300

391

332

417

146

403

12

19

10

27

•21

32

29

19

22

62

61

8.8

14.3

13.9

11.4

8,1

8.4

12,2

.11.1

9,9

3.4

7.1

0,

(L

0,

Q.

0,

0,

0.

0.

0,

.0.

0.

17

13

14

14

16

IS

13

16

15

32

15

440

442

441

444

442

US

M4

443

442

443

444

0014-iL

0202-2L

0204-2L

0206-1L

0207-2L

0208-lL

0209-lL

0021-2L

0-211-2L

0028-1L

0217-2L



2 t Røck--£val t a b l e for wel l mc$ 2/&-14 :Pagei: 9

Depth m i t of measures m

Typ Lxthology Sl S2 S3 S2/S3 TOC HI 01 BP PI Tmax Sample

4050.^0 cut SVClst : drk gy to brn blk 2.01 9.14 0.37 24.70 2.40 381 15 11,2 0.18 444 001S-2L

4056,00 cut Bh/Clst; drk gy to bm blk 1.02 5.51 0,70 7,-87 2.QS 267 34 8,5 .0.16 445 O2i9»lL

4062,00 e«fe S M ^ s t j drk gy 1,36 7.06 0.70 10.09 2,20 321 32 B.-4 0-16 444 0220-1L

30 exit Sh/Cls t ; drk gy to bin blk 1.24 7.17 0.80 BM 2.2.4 320 36 0,4 0.13 444 .0221-1L

4074 00 cut Sh/Clstt drk. .gy to dsk bra to ben 1.43 7.32 0.80 9,15 2.21 331 36 8.8 0.16 444 0222-11.
blk

4080.00 cut. Sh/Clst: drk gy to dsk brn to brn 1.47 7.29 0,88 8.28 2.18 334 40 8.8 0.17 443 0223-lL
blk'

4086.00 cut Sb/rlst: drk gy to dsk brn to brn 1,18 6,08 0,94 6.47 1,58 385 59 7.3 0.16 444 0224-1L
blk

4092 00 cut FlyClsfc: drk gy to dsk brn to brn 1,60 9,63 0,96 10.03 2.68 359 36 11,2 0.14 443 022.5-1L
blk

4101,00 cut Sh / t t a t : drk gy 3,36 15,30 6,44 34.77 3.57 429 12 18.7 0.18 43? Q022-2L

.4104.00 cut SVClst ; « gy to drk gy to brn blk 1.63 8.03 0,61 13,1.6 2.58 311 24 9.7 .0,17 443 0227-2L

4116,00 cut Sh/Glstt drk gy to drk gy 1.09 4.26 B.69 6.17 .1.80 237 38 5.4 0,20 443 0229-lL

4122.00 cut Sh/Clst*. drk gy to drk gy , IA4 6.-07 0v69 8.80 1.36 446 51 7.5 0.1-9 444 0230~1L

L.00 cut Sh/Clst! ark gy to brn blk 1.42 6.01 0.60 10^02 .2.29 262 26 7.4 0/19 443 0231-21,



Table 2 % Hock-Eval table for well HOC5 2/8-14

Depth, unit of Measure; m

4134.00 cut Sh/Clst; drk gy to bm folk

4140.00 cut Sh/Clst; drk gy to b m folk

4149,00 cut Sh/Clst: drk gy to bra folk

4158,00 cut Sh/Clst; drk gy to torn folk

4164,00 cut Sh/ClstJ drk gy to torn folk

4170,00 ait Sh/Clst; drk gy to brn folk

4177.00 :&wc Sh/Clst i drk gy to b m folk

4200.00 cut Sh/Clst? drk gy to b m M k

4206,00 cut Sh/Clstt drk gy to brn bik

4212.00 cut Sh/Clstt drk gy to b m blk

4219,00 swc Sh/Clst.: brn blk

4225.00 swe Sh/Clst: drk gy

4230.00 cut Sh/Clst; drk gy to brn blk

4251.00 cut Sltst ; gy brn to åsk y brn

30 .cut Sh/Clst: drk gy to brn blk

S2 33. S2/S3 TOG HI 01 Pi?

Page? 10

FI TJ®J« Sample

1

1

3

1

1

1

1

1

i

i

2

2

X

1

1

.33

,12

«55

«36

«37

,66

,73

.79

,:48

,94

,06

,99

.63

,48

.90

4.86

4.18

17.0.4

5,24

4,67

7,22

2,40

5,87

4.98

7,85

3..22

5.39

5,30

.3.38.

S.65

0.68

0.69

0,58

0,74

0,60

0,73

0,56

0-. 10

(5,18

0,57

0.65

0,49

0.48

Q.47

0.30

7,15

6.06

29,38

7,08

7,78

9,89

4.29

58.70

•27.67

13.77

4.95

11.00

11,04

7,19

18.83

2.03

1.B6

4,18

1,46

1.73

2.08

1.14

2.59

1,82

2.66

2.48

1.82

1,83

2..30

239

225

408

359

270

347

211

227

274

295

147

217

291

185

246

•33

37

14

51

35

35

49

4

10

21

30

2Q

26

26

13

6,2

5.3

20,6

.6.6

6-0

8,9

• 4 . 1

7.7

6.5

9.8

5,3

8.4

6,9

4,9

7.6

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

.21

«21

.17

.21

,33

,19

.42

,23

.23

.20

39

36

..2:4

,30

.25

446

445

439

445

446

444

447

445

444

443

442

446

443

446

AU

0232--IL

0233-25,

0016-

0236-

0237-

0238-

0027-

-2L

-IL

-It

-IL

-It,

0024-1L

0244-

0245-

0178-

0177-

0243-

0017-

•IL

-2L

-IL

-IL

-IL

-IL

0253--1L

: GEOlABif NOR ft»



Table 2 i jRock-Eval table for well M5CS 2/8-14 Faget H

Depth unit o£ rrøasure: m

Depth Typ Lithology SI S2 S3 S2/S3 TOC HI 01 PP PI Bnax Sample

4263.00 swc Sh/Clst; brn blk to drk gy 2.93 3.79 0..93 4.08 2,80 135 33 6.8 0,44 442 0176-iL

4272.00 swc Sh/Clst; brn blk 2,23 4.22 0,59 7.15 1,75 241 34 6.4 0.35 444 0175-iI,

4274,00 cut Sh/Glstj ijrk gy to brn blk» gy brn 2.38 4,83 0.33 14.64 1,93 250 17 7,2 0.33 445 0018-1L

4290.00 cut Sh/Clstt drk gy fee brn blk 4,86 23,96 0.59 40.61 4.8S 494 12 28,8 0,17 433 0258-2L

4295,00 swc Sh/Clstt brn blk 2,80 2,92 0,74 3,95 1.97 143 38 5.7 0,49 442 0174-1L

4302,00 cut Bh/Cl^i drk gy feo brn blk 2,31 4.34 0.50 8,68 2.21 196 23 6,7 0.35 446 0260-2L

4308,00 cut -StyClstt drk gy to brn blk 2,41 3.41 0.-56 6.09 1.83 106 31 5.8 0.41 447 0261-lL

4314,00 cut Sb/Clsti drk gy to brn blk 3,15 4,38 0.55 1.96 2.66 165 21 7-5 0,42 445 0262-lL

4320,00 swc Sh/Clst; brn blk 3,05 3,39 0,79 4.29 2,57 132 31 6,4 0.47 444 0173-lL

4323,00 cut Sh/Clsfc! drk gy to hm blk 3.01 4,11 0,45 9,13 2,21 186 20 7,1 0.42 447 002B-1L

4328.0.0 swc Sh/Clsts brn blk 2,89 2.65 0,81 3.27 2.99- 89 27 S,5 0.52 44.1. 0172-lL

4343.50 swc sVClsti brn blk 2.01 1,55 0.50 3,10 1.79 87 28 3.S 0,56 439 0171-1L

4349,00 cut Sh/Clstt drk gy to brn blk 2.77 3,69 0.30 12,30 1.78 207 1? 6,5 0,43 4© 0026-1L

4356,00 cut Sh/Clst; dekgy to b m blk . 2,48 3.44 0.31 11,10 2.15 160 14 5.9 0.42 448 0269-11.

4365.00 BWC Sh/Clst; brn blk 3,06 2.86 0,74 3.86 2,69 106 28 5,9 0.52 444 0170-lL



fable 2 s RockHEval table for well røocs 2/8-14

Depth .««it o£ measure; ss

Depth Xyp Lithology

4373.00 swc Sh/Cl&li bin blk

4379,50 svv'c Sh/Clst£ btn blk to dr.k gy

4385.00 swc Sh/Clst: farn blk

4392,00 swc Sh/Clst5 brn blk

hl hi

1.16 1,32 fl» 50.

1,10 0.71 1,63

1,57 1.6? 0-.53

3,06 3,09 0,80

S2/S3

2.64

0,44

3,15

3,86

TOC

1..56

2.38

1,8?

2,45

HI

85

30

89

126

OI

32

68

28

33

Pages 12

Pl Tmax Sample

2.5 0,47 445 0169-ifc

1.8 0,61 422 0168-1L

3,2 0,48 445 0167-lL

6.2 0,50 441 0166-lt»



Depth røit of measures m

Depth Typ Lithology

2985.00

3090,00

3138.00

3180.00

3210,00

3234,00

3276.00

3300.00

3408.00

3432.00

3480.00

3534.00

•cut Ca •: It or to or gy

cut -Marl : It gy to m gy

cut ••Marl > It gy to It brn gy

cut Ca 5 or gy to It. or gy

cut Sh/ClstJ brn gy to .gy brn tc
gy

cut Sh/tlst-; brn gy to gy ben

cut Sh/Elst: brn gy to drk gy

ait Sh/Clsts ben gy to drk gy

cut Sh/Clst* brn gy to m gy to drk gy

cut Sh/Clst: »• gy to drk gy to brn gy

cut Sh/Clst: m gy to drk gy

cut Sh/Clstt drk gy
folk

^ge

Cl

4,

10.

• 9 .

• 3 .

.2.

3.

2.

2,

2

3

3

2

of

24

96

11

21

.88

.17

.66

.70

,86

.43

.34

.90

Total Area

G2-C5

32.94

39.75

38., 35

18 < 67

13.22

13.86

•12.49

12.81

13.15

14,74

16.38

14.17

lot Well

C6-C14

53.43

46.67

50.30

42.78

31,89

31,65

•29,34

29,65

30,80

29.31

34.78

31.70

me

CIS

9.

2,

2,

35.

52,

51,

55,

54.

53

52

45

51

S 2/8

4

40

63

25

M

.00

.32

«52

.84

.19

.52

,5/0

.22

-14

82 from
Rock-Eval

.14.40

0/59

0.76

11,07

21,67

23,67

24,95

25.52

18.52

21,63

19.58

22.03

Sait^le

0039--1L

004S-1L

Q053-1L

0060-lL

0865-1L

0069-lL

OO91~-.1L

•8095-2I.

0113-1L

0117-2L

0125-2L

0071-2L

Page; 1

3547.00 swe Sh/Clstj :drk gy to brn folk 2,83 14,69 31.. 27 51.15 21,46 0032-lL

6KKABMN0R



Table 3 i Pyrølysis SC Dala. {$2 peak) as Percentage of Total Area for Well KOCS 2/8-14

Depth unit of trøasrure? xa

Depth Typ r.,i,thology

3575.00 sv/c SVClstr drk gy to brn blk

3650.00 swc Sh/Clstt <3rk gy to brn blk

3702.00 cut Sh/eists brn gy to drk gy to brn

Pager 2

3714.00 cut Sh/Clst: bra gy to drk ay to brn

blk

3766.50 swc .Sh/Glst; drk gy to br» blk

3809.00 cut Sh/C.1.stt drk gy to brn blk

3649.DO cut Sh/Clstt drk gy

39.00.50 cut Sh/Clst; drk gy

3943,00 cut Sh/Clst; drk gy

3984.00 cut Sh/Clst; drk gy to brn blk

4027.0.0 -swc Sh/Clst; drk gy to brn blk

.4050•OO-cut Sh/Clstt drk gy to brn blk

4.09.2,00 cut Sh/Clst; drk gy to dsk brn to brn
blk

Ci

2.94

3.31

3.44

3.89

6.06

4.11

3,79

3 ..68

1,77

4,56

3,23

4,03

3,93

C2-C5

14.72

16.11

15.61

16.10

26.55

16/21

16.23

15,24

9,46

17,46

17,20

17,06

14,56

C6-C14

32.76

32,63

34,82

33,90

50,97

34.32

32.09

33.65

36.19

38.66

43.19

38.49

34,33

C15+

49.58

47.94

46.13

46.11

16.42

45.36

47.89

47.44

52,58

39,32

36,38

40,42

47.18

S2 frcaa
Eock-Eval

17,98

26,4S

14.24

13.89

4.71

12.93

12.72

12.63

7.27

6.84

2.29

9.14

9.63

0031-11.

0030-rlt»

0147-2L

01.49-2L

0029-11,

0019-21,

0012-2L

0193-1L

0014-1L

0207-2E

0028-1t

0015-2L

0225-lL



Table 3 % Pytolysis GG Dafea fS2 peak) as Percentage of Total Area for Well ?!-IO€S 2/8-14

.Depth unit of measure; m

Depth -Typ 'Lithology

4134.00 cut Sh/ClstJ tkk gy to brn blk

4177.00 swc Sh/Clst: drk gy to brn folk

4219.00 swc Sh/Clst: brn blk

4263•00 swc Sh/Clsts faro blk to drk gy

4295.00 swc Sh/Cist: bra blk

4328.00 swc Sh/Clstt 'brn blk

4365.00 swe Sh/Clst: bs:n blk

4379.50 swc Sh/Clst: brn blk to drk gy

4332,00 swc Sh/Clst; brn folk

Cl
S2 from

C2-C5 C6-C14 C154- Rocfc-Éval Sarøple

4.71

8,86

6,61

4,13

6.79

5,75

6,48

7.80

8,36

17,89

31.23

26,25

1.9-.S.9

27,75

27.18

26,95

36.15

25.14

40.01

49.95

50.33

38. S4

50,00

49.08

47.34

47,99

45,85

37,39

9M

16.75

37.75

15.46

17.99

19.23

8.06

.20.64

4

2

3.

3

2

2

2

0

3

,85

.40

,22

,79

..92

,65

.85

.71

.09.

0232-U

0027-lL

0178-1L

0176-lt.

0174-lt

0172-1L

0170-1L

0168-1L

0166-1L

QEOLABfiNOR



Table 4 as Weight of EOF* and C'hromatographic Fraction for well WC$ 2/8-14

Depth unit of measme; sa

Depth Typ Lithology

.Page;

2985.00 cut Ca i It or to or gy

3096.00 cut Karl : it gy to ss gy

3150,00 cut Marl J It gy to It brn gy

3228.00 cut Sh/Clst: brn gy to gy'brn to drk

3306,00 cat Sh/Clst; brn gy to drk gy

3456.00 com Composite sample - see table 4 e

3S47.00 swc Sh/Clst: drk gy to brn blk

3600,00 com Composite sample •-• see table 4 e

3766.50 swc Sh/Clst: drk gy to btn folk

4044.00 com Composite sample - see table 4 e

4177,00 swc Sh/Clst:: drk gy to ben blk

4272.00 com Composite sample - see table 4 e

4385.00 swc Sh/Clsts brn blk

Extracted
(9)

8,8

6,4

6..S

3.3

3.6

5.5

4.4

2.6

6.9

5,3

3,4

4,6

0,8

EOM

132,3

19 ,1

14.8.

37.1

13.3

25.5

20.2

7.8

17.9

•22.9

10.5

1 5 . 1

• 4 . 6

Safe
(rag)

76 ,3

1.0,5

8.5

15.8

3.7

8,5

7 ,1

2..9

7,9

13.. 3

.5.1

7,6

1.4

Aro
|mg)

19.7

4.9

3,7

10,2

3.. 4

6,S

..5.5

1.6

4.8

2.6

2,4

3,8

0..3

Asph

2,6

0.7

0.4

1 .9

1 .-9

2 .1

1,2

0,9

1.2

1,3

0.6

1.2

0,2

NSO
(rag)

33.7

3.0

2.2

9.2

4 . 3

8.3

6,4

2.. 4

4.0

S..7

2.4

2.. 5

2,7

HC :H
frog)

96.0

15.4

12,2

26.0

7,1

15.1

12.6

4.5

12.7

15.9

7.5

11,4

1.7

orHHC TCC{e)

36.3

3.7

2,6

11,1

6,2

10.4

7.6

3.3

S.2

7..0

3.0

3,7

2 .9

1.70

0.82

•0.62

7.58"

2.93

• 4 . 5 4

4.72

• 2 . 5 1

2.11

2.18

1.87

1.96

1.81

Sample

0039-1t

OO46-1L

005S-1L

0063-11,

0096-2L

0276-OB

0032-lL

0277-OB

0029-lL

0278-OB

0027-1L

0279-OB

0i67~lL

6E0WBWN0R



Table -4 fos Concentration o£ %CM and Oconvitogtaphic Fraction (wt jpa cock) for well. IOCS 2/8-14

Depth unit of measure; m

Page t -1

.Depth Typ Lithology

2985,00 Cut Ca : It or to or gy

3096.00 cut Karl ; It gy to m gy

3150,00 cot Harl .; It gy to It bin gy

•3228*00 cut Sh/Cist; ben gy to gy h m te drk

3306,00 cut Sh/Clstt bin gy to drk gy

3456,00 cos» CoKfxssite sample — see table 4 e

3547.00 swe Sh/Clst: dfck gy to brn bik

3600.00 com Coisposite sample ~ see table 4 e

3766,50 swe Sh/Clst; drk gy to brn blk.

4044-00 com Composite sample -- see table 4 é

4177.00 swe Sh/Clst5 drk gy to brn blk

4272.00 co?n Composite sample - see table 4 e

4385.00 8W3 Sh/Clst: ben blk

Sat Mo Asph nso KC Non-HC.

15034

2998

2291

11107

3663

4619

4580

2954

2586

4280

3097

3254

Kåi a

8670

1848

1315

4730

1019

1539

1609

1098

.1141

2485

1504

1637

166S

2238

769

572

3053

936

1195

1247

606

693

485

707

818

357

29S

109

61

568

523

380

272

340

173

242

176

258

238

3829

470

340

2754

1184

1503

1451

909

578

1065

707

538

3214

10909

2417

1888

7784

1955

2735

2857

1704

1835

2971

2212

2456

2023

AUA

580

402

3323

1707

1884

1723

1250

751

1308

884

797

3452

i

0039-lL

0046-1L

0055-11,

0068-1L

G090-2L

0276-OB

0032-IL

•0277-OB

0029-11»

0278-08

0027-XL

0279-OB

0167-lL



Table -4 ci Concentration of B»! and Chrossatograpbic.fraction {mq/q TQCie}} for well

Depth unit of measures m

2/8-14

Depth Yyp Lithology

2985,00 cut Ga ; Ife or to or gy

3098,00 cut Marl ; It gy to K? gy

3150,00 cut Marl : It gy to it brn gy

3228,00 cut Sh/Clst; b m gy to gy brn to drk

Sat Aro MBO

.00 cut Sh/ClstJ bra gy to drk gy

3456.00 eoas Composite -sample - see table 4 e

3547.00 swc Sh/Clst t ;d'r.k gy to brn blk

3800.00 com Composite sample - see table 4 e

3766.50 swc -Sh/Clst.: åtk gy to farn blk

4044,00 com Coftiposite seusple - see table 4 e

4177.00 swc Sh/Clsti drk gy to brn blk

4272.00 eora Cc-asposlte sample •-- see table 4 e

4385*00 swc Sh/Clst: brn blk

HC Non-HC .Sample

4,36 510,03 131,68

S.66 201.02 93.81

9.52 212.22 92.38

.54 62.41 40.29

17,38 225,27 641,71 242.65 003S-1L

13.40 57,43 294,83 70.84 0046-1L

9.99 54,93 .304,60 6.4.92 0055-1L

7.50 36,34 102.70 43.84 006B-1L

125.05 34.79 31,97 17.86 40.43 66.76 5.8.29 0096-2L

101.75 33.92- 26.34 8.38 31,12 60.25 41,50 0276-OB

97.04 34.11 26.42 5,77 30.75 60.53 36.51 0032-lL

117,71 43,76 24.15 13.58 36.;

122,59 54.il 32,87 S.22 27.'

196,35 114.04 22,29 11.15

67.91 49,80 0277-08

6,9 35.61 0029--1L

18.87 136.33 60,02 0278-OB

165,63 80,45 37.86 9.46 37.86 118,31 47.32 0027-1L

166.04 83,57 41,78 13.19 27.49 125,35 40.68 0279-08

302.55 92.08 19.73 13.15 177.58 111.81 190.74 -1L



Table 4 å% Composition of mate t i a l extracted I ran tee rock {%} fot well NOCS 2/8-14

Depth uni t of measure; s*

Sat hxo Asph NSO HC Pon-HC

Depth Typ Llthology WM EGH ECM ECM EGT1

s 1

Sat HC

Aro Mon-

5-5.00 cut Ca : It or to or gy

3096.00 cut Marl i It gy to m gy

3150.00 cut. Marl ; it gy to It brn .gy

3228,00 cut Sh/elst; btn gy to gy brn to drk

3306.00 .cut Sh/Clstj brn gy to drk -gy

3456.00 com Composite sample - see table 4 e

3547.00 svc Sh/Clsts drk gy to brn blk

3600.00 com Composite sa»sp.ts - see table 4 e

3766 /SO .s«c Sh/eists dtk. gy to br« folk

4044.-00 com Composite sample - see table 4 e

4177.00 swc• Sh/Clst! -rilrfc gy to bm-'blk

4272,06 com Composite sample - see table 4 e

4385.00 swc Sh/CIst: brn blk:

51.81 14.S9 1.97 25.47 72,56 27*44 387,31 264,40 0039-lL

54,97 25,65 3,66 15.71 80,63 19.37 214,29 416,22 00,46-lL-

S7.43 25.Q0 2.70 14.86 82.43 17.57 229.73 469.23 005S-1L

42.59 27.49 5.12 24.-80 70.08 29.92 154.90 234.23

27.82 25,56 .14.29 32.33 53,38 46.62 108.82 114.52 Q096-2L

33.33 25>88 8,24 32,55 59.22 .40.78 128.79 145.19 Q276-0S

5,94 31.68 62.38 37.62 129.09 165.79 0032-iL

57.69

35,15 27.23

.37.18 2.0.51 11.54 30.77 31 .181.25 136.36 0277-0.8

44.13 26,82

58,08 11.35

48,57 22/86

50.33 25,17

30.43 6.52

6.70 -22.35 70.95 29.05. 1.64.58 244.23 Q029-1L

5.68 24/89 69,43 30.57 511.54 227.14 0278-08

5.71 22,86 71,43 28.5? 212/50 250.00 0027-1L

7.95 16.56 75.50 24,50 200,00 308.11 G279-0B

4,35 58.70 36.96 63,04 466,67 58.62 0167-1L



Table 4 e; List of composite sables appearing in the extraction tables for well JiOCS 2/8-14

.Depth unit of measures ffl

rølE; Depths shown in tables 4 a to d correspond to the composite samples* lower' depth,

yppet depth Lower depth Typ Sai^ple Depth. Typ Li thoiogy

3458,00

3582.00

4027.00

4283.00

3456.00 com 0276-08 is composed oft

com 0277-8B is composed of;

com 0278-OB i s composed of:

COSR 0279-OB i s coTnposed of;

4044.

4272,

3450.00 cut Sh/Clst; *s gy to brn gy 0120-2L
3456-00 cut Sh/Clst; & gy to brn gy 0121-3L

3582-00 cut Sh/Clsti drk gy to brn gy to brn folk 0Q79-3L
3588,00 cut Sh/Clst; åxk gy to brn ay to brn blk 0080-2L
3600,00 cut Sh/Clst: drk gy to brn gy to brn blk, 0082-2L

hd

4027.00 sve Sh/Clr»t: drk gy to brn blk, sit, carb '0028-1L
4044.00 cut Sh/Clsfc: drk gy to brn blk, calc, sit 0217-2L

4263.00 srwo Sh/Clsts brn hlk to dtk gy, s 0176-1L
4272.00 swc Sh/Clst; brn blk, caic, t 0175-lL



Table 5 t Saturated Hydrocarbon Eatios for -well NOGS 2/0-14

Depth unit of -nseasurej. m

Lithology

2985.00 cut Ca i It or to or gy

3096,00 cut Hatl : It fy to m gy

3150.00 .cut Marl s It gy to It forn gy

3228.00 .cut -Sh/Clsts brn gy to gy btn to dck

3306.00 cut Sh/Clsfc; brn gy to dck.-gy

3456,00 com bulk

3547«00 swc Sh/tlstt drk gy to br« "blk

3600,00 com bulk

3766.50 swc Sh/Clstt dxk gy to brn blk

4044,00 com bulk

4177 ..00 swc s h / e l s t i drk gy t o brn blk

4272.00 com bulk

4385.00 swc Sb/Clst; brn blk

Frlstane Pristane Pt is tane + Phytane Phytane

nC17

LB5

0.56

0.6.6

0,58

0.65

0,64

0,60

0,40

.0.42

1,44

1M

1.63

.0.37

1.62

1.55

1,47

1.62

1.47

1.41

«C17 -f nCl.8

0,52

0,50

0.57

0.50

0.52

0.35

O..37

0.30

0,28

0.32

0.47

0.47

0.44

0.46

0,41

0,46

0,50

0.43

0.30

0.31

0,25

0.24

0.2?

:CF

.1,

1.

1.

1.

1.

1.

1

1

1

1

1

1

.1.

1

10

li

il

.11

.09

.15

..12

.11

.11

«09

.08

.04

,09

0039-1L

0O46-1L

Q05S-lt

0068-1L

0096-2L

0276-OB

00.32-lt

0277-OB

0029-1L

0278-OB

•0027-lL

0279-OB

0167-1L

6ECHÅBWM0R



Table 6 t Arowatlc .Hydrocarbon Ratios £or well fOCS 2/8-14

Depth unit of røasures ra

Depth Typ Lithology

Page? I

50 cut Ca } I t or to or gy

3096,00 cut Barl ; I t gy to m gy

3150,00 cut-Marl i I t gy to I t hvn gy

3228,00 cut .StyClst: -brn gy to gy brn to drk

3308.00 a i t Sh/Clsti; brn gy to drk gy

3456,00 com-bulk-

3547,00 swc Sh/Clstt drk gy to brn folk

3600.00 cam bulk

3766.50 swc Sh/Clst; drk gy to bra folk

4044.0C? com bulk

4177.. 00 swc Sh/Clst; drk gy to bro folk

4272.00 com bulk

•4385» GO swo Sh/Glst; brn blk

2/lHP MFIl K?12 Se DBT/F 4/1MDBT /tMDBT

0,95 i,< 0.-12 0.9 0.85 0J

0,96 1,45 0.1

0,87 1.64 0,11

0.94 0,81

0.95 0.79

0.09 0.95 0,82 0.0.48 1,3<

0.91 1..60 0J.1 0,90 0.73 0.82

0.-66 1.47 0.09 0-9.8 0/79 0.89

0.84 1.83 0*10 0.9.2 0.77 0.86

1.08 1.94 0,13 0.98 0.79 0.90

0.91 0.48 0,83

0.89 0.42 1,06

0.83 0.87 0.36 0,97

0.89 0.43 1.04.

0.84 0.24 3.58

0.87 0.30 3.30

0,86 0.20 7.00

0.96 1,46 0.20 1,00 0.7S 0.90 0.87 - 1.07

1.01 1,24 0.21 1,04 0.82 0.88 9,89 0.57 2.27 9.45 0046-lL

1.03 1.30 0.21 1,10 0.87 0.97 0.92 0,59 2.01 0.49 0055-lL

0.98 1.50 0,14 1.07 0.86 0.9.3. 0,92 0,53 0.62 0,24 0068-lL

0. 1.65 ,0,i

0,87

1.04 0,79 0.91 0.87

0,29 0096-2L

0,34 0276-0B

0,36 0032-lL

0,38 0277-QB

0,77 0029-lL

0.64 0278-08

1,33 0027-1L

0279-OB

0167-1L

! GEOlA&HfHOR



Table 7 i TherMal Maturity Data for well

Depth unit of measure; as

Typ Lithology

2900.00 cut bulk

3000.00 cut bulk

3100.00 cut bulk

3176,00 cut bulk

3201.00 cut bulk

3243,00 cut 'bulk

3243.00 .cut Sl ts t x I t ol gy to dsk y bsen

3294.00 -cut bulk

345.0.-00 cut bulk

3549.00 cut bulk

3549,00 cut Sltst ? dirk, gy to dsk y brn

3651.. 00 cut bulk

3750.00 cut bulk

3750.00 cut Sh/Clst; drk gy

Vitrinite Number ot Standard Spore
Reflectance Readings Deviation Fluorescence

{I) Colour
SCI

0.56

0,54

0,56

1-

0.26

0.51

0.21

0.23

5

2

3

2

9

2.

0.01

0,04

0.00

5.0

O.'O.l

0,03

0.02

5,5-6.0

5,5-6.0.(7?)

0,00

437 0001-ØB

426 0002-08

111 O003-0B

- 0005-08

0006-08

437 0006-2L

~ 0094-OB

433 :0009-1L

- 0011-OB

441 0011-2L



•Table ? % fhsma.1 Maturity Data for -well NQCS 2/8-14

Depth unit of raeasursi is

Depth l^p Lithology

3809

3900

3948

4050

4.1.01

#251

4251

,00 cut Sh/Clsts drk gy to brn blk

,50 cut bulk

,00 cut bulk

.00 cut Sh/Clst5 drk gy

.00 cut bulk

,00 cut Sh/Clst: drk gy

.00 cut bulk

.00 cut Sh/Clstt åtk gy to bxn blk

,00 cut bulk

gy brn to dsk y brn

4323

4328

4349,

,00 cut Sltst

00 cut .bulk

,00 cut Sh/Cls

00 swe 'bulk

00 cut Sh/Clsts drk gy to brn blk

drk. gy to brn falk

Vitrinibs Number of. Standard Spore
Reflectance Readings Deviation Fluorescence

(%) Colour
SCI

0.33

0.79

0,51

0.06

'0,04

0,03

0.07

.0.05

6.0

6,5-7,0

6,0-6.5

1

6,5-7.0

7,5

7,5

441 0019-2L

» 0193-OB

~ 0014-6B

440 0014-iL

- 0015-08

437 0022-21*

445 0024-1L

0017--.OB

446 0017-1L

- 0018-08

447 0025-lL

449 0026-1L



Table 7 x Thermal Maturity Data for well MOCS 2/8-14

Depth unit of. measure; is

Page s

Depth TyP Lithology
Vitrimte Nusfeet o£ S.tandacd
Reflectance Headings Deviation Fluorescence

| %) Colour
SCI

swc bulk



Table 8 % Visual lerofen CoJBposition Data for well NOCS 2/8-14

Depth wnit of steasurs: ss

Depth Typ Lifcholagy

3243.00

3549-. 00

•3750.00

3809.00

3948.00

4101.00

4251*00

4323.00

4349.0.0

oat Sltst -t It ol gy to dsk y bra

cut Si 1st * drk gy to dsk y brø

cut SiyClst; drk gy

cut SVClst: drk gy fco brn blk

cut- Sh/Clsl; drk gy

cut SVClst: dtk gy

cut :S-h/Clst: drk gy to brn blk

cut Sltst ; gy brn to dsk y htn

cut Sh/ClstJ drk gy fco bra blk

cut Sb/Glst; drk gy fco brn blk

T

HDP

A T.i S C

m i p u
o p

95 ** **

85

t e 1
I 8 G

1 A g
n c i
o r t

0 c i a f i
1 I n e 1 t

0 0 * * A * *

NDP

1 0 0 **• * ?

O Q • * • * A * * *

*

e n

s F D
T

1 C
t c 1

r e
e I x
t n o I

1 V
B f I
i I T
t I R

C. V A
T © i
e l t

1 D
eI i

n .ri t

G i
t t

V V S

NDP

IK

10

*

• * • * *

* 5 * *

NDP

5 * *

0002-

0006-

0009-

0011-

0019-

0014-

0022-

0017-

-0B

~2L

Ah

-2L

~2L

-XL

•2L

- 1 L

-XL

0025-1L

* * * * *

GEQWBIINOR





Yfiriniite Reflectance Histoqram
Well: HOCS 2 /S -U

Depth: 2900,QO(m )
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13 ~j

30-

cr

s-H

0.25 0.S0
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\li ctance His ; GEOLABKNOR

Well: NOCS 2 / 8 - 1 *
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¥iffinite Ref ecfance Histoqram
!•: HOCS 2/8-14

Depth: 345O..00(m )

ts-j
i

te-

tt
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.75
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Vltrinite Reflectance Histogram GEOLABHHOR
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Vitrjnite Reflectance Histøqram
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Vifrinite Reflectance Histogram
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Vifrinife Reflectance Histoqram
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Vitrinite Reflectance Histogram
W«!i: NOCS 2/8-14.
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finalysis Name , [5260971 26 PE340Q39LL!
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Mu it i chrdm

•f 1 r
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THERMftL EXTRACTION GC -(Sl)
Ca; It or to or gy

T i me (R i nut ss)

Repor ted on \\~m®.~\99\ at I 3 s l 4
; GEOLABilNOR



Pina lys Is Name .« [5260973 26 PE34O04SU 1,1,
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Reported on H-HPR-I-991 at: 13, 15
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Sh/C.l.st.s b rn gy t o dck gy t o b r n b lk

50 60
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Reported on H-MfiR-1991 at 09*44
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flnalysis Name i [5260W3 26 PO4C/3. 1.

600

ichrom

dbznL. j —
10 20

WELL KOCS. 2/8-14 3714.00» cut
THESrø-L EXTEACTIOK- GC f Sl j
Sh/Clst-; btn gy to dck gy to bra blk

Reported on H-HfiR-I99] at 09*45 GEOiABBNOR



Rna lys Is Name .« [5260971 26 PE34C.4,1

7W

Time

MulHqhrorø

WELL NOCS 2/8-14 3766-
THERMAL EXTRACTION GC (Si)
Sh/Clsfc: drk gy to hrn blk

swc Reported on 14-MRR-I99I at 09s4é



Rna lysis Name i [S2609?] 26 PE34C,S,
Hult

20

WELL NOCS 2/8-14 3809. OOia
THERMAL EXTRACTION GC (Si)
Sh/Clst: drk qy to brn blk

30

cu t

40

Time (ml nytes'1

S0

Reported on 14-MRR-1991 at 09.47
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c
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600

300
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,..„ 3849,00m
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Htj It

zk~--A~

Time

WELL NOCS 2/8-14 3849m
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c u t Reported on 19-MRR-1991 at 09,37 SEOIABSNOR



Analysis ferae i [5260971 26 PE34C,éJ.»

4000 !_

800 !--,

WELL NOCS 2 / 8 - 1 ^ 3900.00m c u t
THERMAL EXTRACTION GC {SI}
Sh / 'C l s t : drk gy

Reported on i4-MRR-1.991 at 09.48
! SIOWBlMOR



RnatysIs Name , [526097] 26 PE34£84 f l
Hult

WELI? KOCS 2 / 8 - 1 4
THERMAL EXTRACTIOH GC
•Sh/CIst:- drJk g j

Cm i nut øs)

Reported on 19~MfiR-!99l at 09,3



Rna lysis Name i [52609?] 26 PE34C,7,h

90S

800

700

WELL KOCS 2/8-14 398 4 .00a cue
THERMAL EXTRACTION GC (SI)
S h / C l s t : drk gy t o htn blk

Reported on H-MRR.-l.99i at 09,49



finatysis Name t (52609?) 26
Hult Tchrom

J f J ±,~~J—i—I

WELL NOCS 2/8-14 4027.00m
THERMAL EXTRACTION GC {31}
S h / C l s t : drk gy to brn blk

(raf nytes)

Reported on 14-.HfiR-.I99! st 09*50



Rna lys is Name , 1526097} 26 P£34C,9,1.

woo

800

600

1im@ .ftnlnutés!
WELL NOCS 2 /8 -14 40S0.0Qm c u t
THER.1AL EXTRACTION GC CSX)
Sh/C. l s t ; drk gy t o brn b lk

Hu i t ! chro.m

70
J f

Reported on 14~HRR~1991 at 09*51



.flnalysls Name * [52609?] 26 PE3402251.. 1 f
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1500

1200

900 •-.

600 i

300

0 10
fminutes)

cutWELL NOCS 2 /8 -14 4092, OGra
THEBHAL EXTRACTION GC (Si)
Sh/Cls t ; dirk gy to åsk brn to bsrn fol

-1991 13*12



Analysis Name , [52609F1 26 PE3402321,I,1.

1800

1500

WELL 2/8-14
THERMAL EXTRACTION GC ( S i )
S h / C l s t ! d r k gy fco b r n b l k

cut

Mult tchroB»

Reported on 13-MRR-199.I at 3i20



Rna lys is Hame i [5260973 26 PE3400271.1,1,

180Q

Nu U i ©h

50
j L»

60

WELL MOCS 2/8-1.4 4177.
THSRMAL EXTRACTION GC ( S l )
S h / C l s t : drk gy t o b r a b lk

40

Time følnutesS

Reported on 14-HRR-199! at 10.03

70 80



Rna l ys i s Name t [52609?] 26 PE3401781, \,\.
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2000
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1200

10 30

Hu It >.c h r ora

WELL NOCS 2 / 8 - I 4 4219,00ffi swc
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Sh/CXst: b r a b lk

Reported DP. H-MflR~ 199-1 at I0r06



ftnaiyshs Name t [52609?.] 26 PE34Q176 IB, 1•, i .
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o
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500

400

300
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—

—
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—

fs 10
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20 80
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WELL MOCS 2/8-14 4263.00m swc
THERMAL EXTEACTIOH GC (SU
Sh/Clsts brn'blk to drk gy

Reported on 19~«R~-I991 at 13.12



finatysis Name * [52609?] 26 PE34D>2,:L

2400

Hu It i chro«

WELL MOCS 2 / 8 - 1 4 4295 ,00m
THERMAL EXTRACTION SC ( S I )
•Sh/Clats brn blk

swc
Reported on !5-HflR~I991 at 08*48
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^ 4328,00m
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3000
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1200
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0 10
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4 3 2 8 , 0 0 B swc
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40 50

M[jlt i chroæ

~"̂ —r—t !
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Reported or> i5»HfiR~199I at 08.»52



Rna lys is Name i 1526097] 26 PH3AD.4,i-
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1200
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50 60 ?0 80

WELL NQCB 2/8-14 4363
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Reported or, 15-HRR-i-991 at 08s54
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80
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swe Reported on 15-MflR-19?l at 08*55



Rna lys is Nsme » [526097] 26 PE34D,6J.

Ths;g

Hult ichr-oa

HELL MOCS 2/8-14 4392.00» Sré
THERMAL EXTSACTIGN GC (SI)
Sh/Clst; brn folk

Reported on 15-HRR-I99I at 08«56



.Analysis Name .* 1526097] 25 PE340039M.,

80

WELL KOCS 2/8-14
PYHOLYSIS GC (S2)
Cac It or to or q1

2985.-00m cut Reported on 12~MRR.4991 at 09*19



Rna is/s is .Name * [52609?! 25 PE340045!., U L
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Reported on f2-MRR-~l99l st 09*20



finalysis Narce . [52609?] 25 PE340053L I.1

""T v : "
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120 U

WELL NOCS 2 / 8 - 1 4
FYROLYSIS GC ( S 2 )

c I t gy to I t tarn gy

3138.00m cut

so""""

or t ed on 12-MflR-t991 at . . 09 . 3?
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Analysis Name , £5260971 25 PE34B.I,1.
i chr Of»

1 L-tJ_L-J ..1........1 1 i
80
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Cat or gy to It or
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Reported on J'2~MflR-J99t at 08s 58



Rna lys is Name i £526097] 25 PE34B.2,i.

400
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WELL HOCS 2 /8 -14
•PVROLYS1S GC tS2)
S h / C l s t ; forn gy t o

3210. OOis cut
Time (re i nut é»)

Reported on 12~HRR~f991. at 09,0.0

b£ ft feo
GEOlASiNøR

gy



Rna lys is- Name i 15260971 25 PE3.4B,3, i .

323*.* OG*
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300
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PYROLYSIS GC (S2}
S h / C l s t : b ra gy to gy b m

3234/OOm .cut

SO: 6 0 FC»

Reported on I2-HRR-I99! at 09,01



Rnalvsis Name .» [5260971 25 PÉ34&.-4, 1
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500
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WELL KOCS 2 /8-14
PYROLYSIS GC (S2)
S h / C l s t ; bsrn gy t o d t k gy
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Reported on 1.2~MflR-1991 &?. 10=00



Rna lysis Nam© * [5260973 25 PE34B.5.1
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Repor ted on 12-MRR-1991 at ! 0 s 0 !



flnaiysis Name * [5260971 25 P£34C,.1O, I

600 r~

, - - A - - . . . -V- J-1- w.-.-. ----̂ AÉr-jMVwSiVw -̂t**i****>̂ "̂ >̂ -̂ *-* * . . t A i n g m y A w F T F

WELL NOCS 2/8-14
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Sh/Clstc fom gy to

3408.00m cut-
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.Reported-on i3-HRR-199 I2. i l l



Rna lys is Name ,. [526097] 25 PE34R, 10, I-

500 Hu ttIchrom

WELL NOCS 2/8-14
FYROLYS2S GC <S2)
Sh/Cls t ; JU gy to drk

3432,00m cut
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lira© (!T,inut>3s)

. R e p o r t e d on I2-MRR-1991 @t 0 9 . 1 ?
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400

550

SO 60
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S h / C l s t j ra gy fco drk gy

3480.00 ns cut
or -ed on 13-Mfif?-I991 at 12» 13
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> i i t
j J j_ j j j j ; ; } ) { ) £
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Sh/Cls t ; drk gy to

3534,00m cut
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Reported on 13-MRR-1991 at 12»16

! 6ECM8W0R



Analysis Name i [526097] 25 PE34B,?,i,

500

• o

WELL NOCS 2 /8-14
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Reported on 13-MfiR~!?91 at 12*17
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600,
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on !3~HflR~L99) at .12* 1-9
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orted on !3-HfiR-!991 ar i2s 20



ftnalysis Nam* i [526097] 25 PE34C2.il.
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!. i £\\*F iy -J. si? •*- '•-' v? <-* \ frJ *' /

Sh/Clsts brn gy to drk gy fco brn blk
Reported .on 13~MfiR-I99I at 12»22



f W l y s i s Name » [52609?] 25 PE34C/3, i

280

My tt i ohrom

NOC.S 2/8-14 3714,00m cut
PYROLYSIS GC \&2)
Sh/Clst* brn gy t o drk gy to btn bik

Repor ted on !3-MRR~I99i at !2s23



Rna Ly©is Name * [526097] 25 P£34C,4,I
Rult ichrom

WELL NOCS 2/8-14
PYR0LYS1S GC {.$2}
Sh/ClstJ drk ay to brn blk

20 30 40

Tims .(minutes)

Reported on 13-MRR-1991 s.t 12*24 GEOIABMNOR



Rna lysis Name i 15260971 25 PE34C5. i

WELL NOCS 2/3-14
PYROLYSIS GC (S2)
S h / C l s t : drk gy to brn blk

20 ~ 5Q

3809,00m cut

80

Time

Reported on 13-MflR-1991. .at 12*25



finalysis Wame i £526097] 25 PE34E,3,
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A^^-J-^-------I-J---1----—-—-£—i £—• ti-;—.---.-y—.-".-.-.-j-y.

WELL «OCS 2 /8 -1 .4
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Sh/Clst: drk gy

on 1P-M«-!?91 at 09,35



Rna lysis Name • [52609?] 25PO4C,é, l
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300
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S h / C l s t : drk gy

3900,00® cut.

40
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Reoorted orv l3~HfiR-199i st 12..26
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.*• 500
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50 éO
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Reported on .19-HRR-1991 at 09,36



analysis Name , CS26.0973 25 P£34C,7,i
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210

Time
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;.s d t k gy t o bxn bl-k

39B4,00m. cut
Reported on ]3-HRR~i99i ar



Rna l y s i s Hme .»• [5260973 25 PE34C,8> I

350
Hult Ichrom

WELL NOCS 2/8- .14
PYHCLYSIS GC {S2;
Sh/Clstc drk gy to bxn blk

4027,00a swc
Reported .on I3~MRR~-199I at 12*28



Analysis Nanie « 15260971 25 PE34C,?,l
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210
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40
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50 •50 70 30

WELL HOCS 2/8-14 40
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Sh/Clsts dxk gy to brn blk

50.00m cut Reporte.d on 13-HRR-199I at 13*00



Analysis Name ., [52609?] 25 PE340225!, 1,1
ffa'.t i cHr ©ir.

Tifse
WELL irøCS 2 /8
PYROLYSIS GC
Sh/Clst; drk

40.92..-OOm cut

hen to bm bl
Reported on 13~HRR~!99i at 15s02



Analysis Name i [52609?] 25 PE340252U U 1

400,

350 !_

Tim».
WELL NOCS 2 / 8 - 1 4
PYROLYSIS GC (S2>
Sh/Clst.j dik gy to forn blk

4134.0'0m cut Reported on 13-MPR-1991 at 13»1



Pina lys is Name * £5260973 25 PO4002H, i , i

4401,

WELL NOCS 2 /8 -14
P Y R O L Y S I S GC ( S 2 )
Sh/Clstt drfc gy to brn folk

4 1 7 7 . 0 0 K swc
Reported on 14-HfiR-199! at 09*59



Ana U s rs Narae > [526097] 25 PE340178I, I. 1
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Hult ichrow

WELL KOCS 2/8-14
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Reported on J9-MRR--I991 at 09,41
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180
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PYROLYSIS GC {S2
Sh/CXst! brn blk

4295.00m swc

40
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Reported on 15~MRR~t99;l at 08*34
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Analysis Name i [526097] 25 PE.34D.6,!

188

Hu It i

L M0C3 2 / 8 - 1 4 '
PYROLYSIS GC (S2)
S h / G l s t t birrt folk

4392.00m -swc
Reported on l5-MRR-199i at :08.46





Rna.lysis Name » [526097} i l SE340G391L, 1*1-.

60.0

Hu Is Ichrofs

N.OCS 2/8-14
ED OC

I t or to or <

2985.00'a» cut

"40

I ( J»« (ra i rsuces)

Reported on 25-HRR-1991 at 12*24
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_
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s i t gy t o n

•1"""'J""-y^"~
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c 10
• <

40
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Reported on 2S-MRR-1991 at .13.47 I'GEOiABflNOR



flnalysls Name * £5260973 11 3E340Q551L1
Hult l

10 20

LL HOCS 2 / 8 - 1 4
SATURATED GC

I t gy to I t bsrn gy

3150«00m cut
Reported on 25~MnR-.]99! at IS. 18



analysis Name t [52609?] 11 SE3400681L,1, I

LL MOCS 2 / 8 - 1 4
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Sh/Clsti brn gy 1

3228.00m cut

gy fotn to drk gy

T I sse C

Reported on 26-H9R-I99X at

Hu I t ! ehroat



finaiysis Nam© •, C5260973 1! SE3400962U1

120

Hult ichrot»

10 70

MOCS 2 /8 -14
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S h / C l s t s bi-n gy t o dck gy

3308. OOsn c u t
Repor ted or. 2?~MflR-1991 at 14-59



flnaiysis Name t [5260971 11 3E3402760B.i,1

•rø!I,L
A
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m
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Reported on 2-MPR-4991 at 14,24 I GEGlASlNOR



Analysis Name * [526097] 11 3E34Q032IL,.1,1
Hu tt ichrora

WELL HOGS 2 / 8 - 1 4
SATURATED GC
Sh/Clst; drk gy to

3547,00m

bra folk

IS me te

Reported on 2~RPR-I99! at
6E0WBKS0R



finalvsis Name » [5260971 13 SE3402770B.i,i

30 40

T s rae m̂ ! n o t Q-S 5
ELI, SOCS 2/8-14 .3582-36ø0m com

SATtJRåTED 6C
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Reported on 3-RPR-1991 st "0?-* 18
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Mutt iehrø»

WELL NOCJ
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Sh/Clsts

2/8-14
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drk gy fco brn blk

3766,50m TSm&

Reported on 3-APR-1991 at 10*01



-i 152609?! U SE3402780B, 1.,
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Sh/clst:drk gy to brn bik

60 ?Q

T)«é

Reported on 8-flPR~!991 at 08«55



Name » £52609?] 1! SE340027IU1, \

Mult \chrtim

ROCS 2/B-14
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Sh/Clsfc-s år± øy to bro folk Reported on 3-flPR~199! at l;2«4-6
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SO 60
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eported on 3-RPR-1991 at 14,24
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40

Time felnut:®s5
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-J__
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Reported on 3~-fiPR-J99I as 15*45
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Reported on 3-RPR-199I at 14S33
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Reported on 3-RPR-199I at 14»50
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EXPERIMENTAL PROCEDURES

Beadspace qas analysis
..W.U.1-II I-T.-.—J^».- I II.I..TL-.L1V..|.V....L..T.V.-.V... . . -.-1-I.-.-I. . 'i1* ..I.—.

The analysis is performed using a gas chromatograph with a

5:0 m capillary cøluntn,, loop injector and tiaras ionisation

detector. HeliuKs is used as carrier gas.

Two cm of beadspace gas are removed from each sample can

for chroroatographic analysis of the Cj to C« range of

hydrocarbons.

The analysis is performed using a gas chrosisatogi'&ph with a

50 is capillary column., loop injector and flame ionisation

detector. Helium is used as .carrier gas.

The canned: samples are washed in thennostatted water to

remove drilling contssiinants and sieved on a 2 mta stesh sieve

to remove large, caved rock fragments. An aliquot (c& 25 mg)

of sieved .sample is crushed with 2Ŝ  es" %-;ater in an airtight

bsll mill- After crushing, 2 cm" of the released gas are

removed frosa the ball mill for gas ehro:matographic analysis.

This analysis is performed using a LECD CS244 Carbon

Analyser v

Hand-picked lithologies from cutting samples are crushed

with a mortar and pestle and approximately 200 jrtg (50 mg for

coals) are accurately weighed into LEGO crucibles. The

samples are then treated three times with dilute hydro-

chloric acid, to remove oxidised (carbonate) carbonf and



The sample of; saturated fraction is diluted by 1:20 with

hexane and a 1 rsicrolitre aliquot of this is injected into

the instrument.

Arorsatic fraction

The instrunserst used is a gas chroma tog raph with a 25 a SE-S4

capillary column, split injector and effluent splitter

leading to FID and FPD detectors, allowing simultaneous

analysis o£ hydrocarbons and siuphur compounds. The carrier

gas is helium and the tewperatuce program runs from 60 C to

308°C at a rate of 4oC/rairu

The sample of aromatic fraction is diluted by i;20 with

hexane and a I mierolitr« aliquot o£ this is injected into

the instrument.

Whole Oil

Whole oil ehroniatogTarns are determined on a gas

ehroroatograph fitted with a: split injector, 25m SE54

capillary coltamn and effluent splitter connected to" FID arsd

sulphur mode FPD detectors allowing simultaneous

determination of hydrocarbons and sulphur compounds.

Approximately 0:. l-T&ieroiitres .of whole oil are injected and

th e berope r a tur e p r o g

to 300°C at 4°C/mi..n.

the temperature program on the ehromatograph runs from -10 C

Rock Eval pyrolysis

This analysis is performed using a ROCK EVAL II Pyrolyser

into which approximately 10:0 mq of crushed whole rock is

loaded, Analysis involves heating the sample, from 300 C to

600°C> in an inert atmosphere (helium) to release naturally

generated hydrocarbons (Si peak) and then pyrolyticaliy
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washed four ti taes. with distilled water. The samples are
dried on ' a hotplate at 60~-70°C betore analysis of total

organic carbon. Total carbon Is analysed on the same

•instrument using approximately 2 GO mg of untreated crushed

whole rock, Oxidised: {carbonate* carbon is calculated by

difference.

Total organic carbon can also be determined on the ROCK £VAL

II Pyrolyser.

Extractable Organi c Katte r (EOK) Analysis

•Samples are selected for extraction on the basis of

screening analysis. Approximately 10 - 20 g of whole , rock

are accurately weighed.

Extraction is carried put in a Tecator Spxte-c HT system,

using dichloromethane as extraction solvent and in the

presence of activated ooppes;. A 1 hr, boiling period

followed by 2 hrs. rinsing is used» The extract is filtered

Into a tared flask and the solvent is removed by rotary

evaporation at 35QC and 200 nsB. The dry residue is weighed

in the flask to determine the amount of

Separation of asphal tene_s

Asphaltenes are- removed from the EOK by precipitation in

n-pentane. The amount of n~pentane. to be used is prescribed

bv the formular

wt of EOK{g) x 40

Volume of n~pentane( cm'"

censity of n-pentane (g/cm"' )x 1000
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The n~hexane and EQM are poured into a pre-weighed plastic

column, containing a small amount o£ activated silica, The

column is allowed to fun and then dried and weighed. The

amount of asphalter^es recovered is calculated by weight

difference.

After the removal of asphali.en.es the solvent is evaporated

froffl the remaining BOM by rotary evaporation, at 35°C< If

the dried sample is not to be processed immediately t it is

stored in a freezer.

Liquid ehrosnatot?raphie separation.

Chroraatographlc separation. Is performed using an liPLC system

developed by the company„ The SOM (after removal of

asphaltenes) is injected: into the MFLC and chraraatographed

using he.xane as eluent. This effects & separation into

saturated and aromatic fractions which are collected and

concentrated on # rotary evaporator, at 35"C and 20G inB, to

reæove the bulk of the hexane. The fractions are then

transferred to small tared vials and evaporated to dryness

in a stream of nitrogen. The vials are ce-weighed to obtain

the weights of both fractions» The weight of ' the NSO

fraction, which is retained on the chromatography column, is

o b ta i ned by d i £ f e r ence.

0 as eh r Q stø t_og r a ph. i: c a n a lyse s

Saturated fraction

The instrument used for this analysis is a gas chroniatogtaph

with a 25 m OVl column, split injector and FID detector.

The carrier gas is helium and the temperature program runs

isotberøaliy at 80°C f for 2 minutes and then rises to

at a rate of 4°G/min,
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generated hydrocarbons IS 2 peak)'* both of which are

detected by an FID. In the tesiperaturi Interval between

300 C and 390uC, the released gases are split and a

proportion passed through a carbon dioxide trap, which is

connected to a thermal conductivity detector (TCD). The

value obtained from the TCD corresponds to the amount of

oxygen contained in the kerogen of the sample and is

reported as the S3 peak. The temperature corresponding to

the .•maximum of ;the S-, peak, T „„., is also recorded.

The ROCK EVAL II Fyroly.ser also determines the TOC of each

sample subsequent to pyroly.sis,

Thgnaal extracti.ors/£^r;o.lYSis gas chromatoqJ-* a

The instrument used for this analysis is a gas chromatograph

connected fco a pyroiysis oven, A very small amount { 2 Big)

of whole roek sample is loaded Into the oven and heated
,oisothefmally, afe 300 "G, for 3 mi mates* during which time

thermal extraction of the gerserated hydrocarbons occurs

jequivalent to the Si peak of Rock Sval). The released gases

pass to a 1.5 m OVl coluisn with a nitrogen-cooled trap.

After 3 minutes the pyrolysis oven heats up to 5i0Oe, at a

rate of 4-0®C per minute, causing bound hydrocarbons to be

released ixom tliæ kerogen of the sample {equivalent to the

S2 peak of Rock Eva!}. These gases are passed through a 25m

DBl capillary'Coitimn with a nitrogen-cooled trap.

The temperature, program for the ohromatographic oven, in

which both columns are situated,, rises tross 0°C to 2:90GC at.

a rate of 4°C/irdn. Both columns are linked to FID detectors.

Vitrinlte reflectance analvsls

Samples.,, in the form of small granules, are mounted in a



fast setting resin. The resin blocks ars ground on coarse

corundum paper to expose the rock granule surfaces and then

on three finer grades of corundum paper to improve these

surfaces and reduce scratches. The resin blocks are finally

polished on a rotating Selvyt-covered lap using two grades

of polishing alumina» Isopropyl alcohol is used to lubricate

the entire grinding and polishing process except in the csse

of coal samples, when water is used,

Reflectance measurements are taken under oil immersion

[n wd.518) using a 2.E1SS KPH03 microscope photometer with a

548nm Interference filter. The polished: blocks are counted

on the microscope stage and scanned manually in order to

locate and measure particles of vit finite., hn attempt is

made to obtain readings from 20 individual particles per

sample but this Is .not-"always possible in samples with low

amounts of phvtoclasts»



Prega rat i on of K:e r o.ge n Concent iates

Samples are stirred for 16 h with 25 cm3 concentrated

hydroeloric acid at 35 - 4QUC, The acid is decanted and the

residue washed by stirring for 3 hrs, with 25 em3 distilled

water. The washing is repeated twice more.

If the concentrate is not bei/sy prepared for slides the

residue is washed, rapidly, at this point, with 25 cm3

dichlorgmefchane >

25 era hydrofluoric acid are then added to the residue and

the: mixture stirred for 16 brs» at room temperature« The

acid is decanted and the residue washed by stirring for

3 hrs. with distilled water* The water washing is repeated:

three times with fresh.-'aliquots. of distilled water each

time, tThe water is then decanted and the residue either

dried in an oven at 40 - 50 C t.o constant weight, or, if

slides are to be made, it is tcansiertea to a microscope

cover slip and dried on a hot bench at 40 ~S0DC.

Preparatior! of Slides

The dry kerogen concentrate is mounted on a slide in

glycerine/gelatine and left to dry at room temperature

overnight»



Spore fluorescence •eol.au r

Samples are also analysed •microscopically in U<V. light,

using an exciter filter with: a band pass of 400 - 440 tim arid

a barrier filter with a long pass of 470 nm, and the colour

of. the spore fluorescence is determined. This is used as an

alternative maturity parameter to verify the result obtained

from vitrinite reflectance and is reported on a numerical

scale from 1 to $x

Fluorescence Colour Cor resp» Vitrinite
Colour Index Reflectance

1 0.21
Green/Yellow T 0.-2/0.3%

Yellow 3 0.3%

Yell ow/0 range 4 0.4%

Light Orange 5 0,5%

Hid—Ocange 6 0.6%

Dark Orange 7 0,8%

Grange/Red 8 1,0%
9 1,1%

NB. This table only provides a rough correlation as

vitrinite reflectance and spore fluorescence colout are

both independently affected by factors such as

deppsitioTial envirGnment and. catagenic history.



Isotope Ratio E&ss Spectrassetry

The isotope analysis were performed or, a dual inlet VG SIRA 10

Instrument» The combustion of the samples were done by a Carlo

£rba EA 1188 element analyser' directly connected to the inlet

system of the mass spectrometer.

The combustion temperature was 1020°C and the carries gas used

was Helium. After the combustion K.,0 and CD.., were trapped in

different cool traps. The CO^ gas was then heated up before it.

was admitted to the mass spectrometer. The whole operation vas

controlled by a IBM FC50 computer system.

S—values

The isotope ratios are •given, as I—values in 8/.e.o versus the

PDB--S tana a r d:

£*~C •« {B sample - k standard ./ S staBdard} * 1000:

The ?DB standard (a sisrine chalk of the Pee Dee~f©nastion, USA)

was created by Craig 1557. All results of- X 3C / 1 2c - analysis 03

organic matter today are calculated (Craig correction} sgaiust

this international standard.

trhe presi.sion of the combustion system and the isass spectrometer

Is controlled by determinations of an international calibrated

standard, NBS22 oil and a house standard of carbon.

Double analysis on samples are also done,



Experimental, combined gas chsromatography ~ mass

t tome try

The 6C-HS analyses were performed on a VG TS250 system

interfaced to a Hewlett Packard 5890 gas chromatograph, The

GC was fitted with a fused silica SE 54 capillary column

(50 HI x 0,22 mm. i-d.j directly into the ion source. Heii-u&s

(I2psi) was used as carrier gas and the injections were

per fanned in splitless mode. The GC oven was programmed f r OIK

45C'C to 150°C at 3S°C/iain at which point the programme rate

was 2°C/sain, up to 310°C where the column was held

isotheririally for 15 snift. For the aromatic hydrocarbons, the

GC oven was programmed from 5Q°G to 310°C at S^C/min and

held isothersnally at 310°C for 15 isiin. The mass spectrometer

was operated in electron impact (EX) mode at 70 eV electron

energy, a trap current of 500 uA and a source temperature of

220sC, The instrument resolution used was 1500 (10% valley}-

The data system used was a VG PDP11/73 system. The samples

were analysed in multiple ion detection saode CHID) at a scan

cycle time of approximately. 1-1 sec.

Calculation of peak ratios was done fro® peak heights in the

appropriate mass f.ragmentograms.



In the discussion of the GC-HS data, the results will be

discussed by area. The wells within an area will be dis-

cussed separately. In the discussion, samples within one

formation are discussed together. The discussion is further

divided into types of compounds as follows:

Saturated Fractions;

Terpanes

The most commonly used fragment ions for detection of

ter. panes are M/2 163 for detection of 25, 28, 30 trisnor-

sioretans or 25, 28, 30 trisnorhopane, M/Z 17? for detection

of dsjuethylated hopanss or moretanes, K/Z 191 for detection

of tricyclic, tetsracyclic- and psntacyciic terpanes and M/Z

205 for methylated hopanes or more tanes.The molecular ions

n/Z 370 and 3B4 are also recorded for identification of C,..,

and C>A triterpanes respectively,

Stexanes

The roost commonly used fragment ions for detection of

stersnes are n/Z 149 to distinguish between 5 a sod 5 g

steranes, M/S 189 and 259 for detection of rearranged

stenaneSf fi/Z 217 foe detection of rearranged and norsal

steranes and U/Z 218 for detection of 14g (H), 170 (H)

steranes,

K/% 231 fragment ion is used to detect possible aromatic

contamination of the saturated fraction. It is also used for

detection of methyl steranes*
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Aromatic FractionsJ.

AI k.yl-subs t i tut ed Benzenes

The M/S 106 fragment ion Is often used to detect the alkyl»

substitisted benzenes. It is especially useful for the

detection of di~substituted benzenes. M/S 134 can also be

used for the detection of C^-alkylbenzenes, but henzottxio-

phene will also give a signal with this fragment ioru

Naphthalenes

Methylnaphthalenes are normally detected by the R/Z 142

fragment ion while C.̂ ~napht'haien.es are detected by M/Z 156

C,-naphthalenes by M/Z 170,

.BenzotMo.phenes and Dibenssothiophenes

Benaothiophene can be detected,, as mentioned above, by K/Z

134.. The M/Z 198 and n/Z 212 fragment Ions are used for

iRathy-lsub&tituted dibenzothiophenes and dimethyls.ubstituted

dibensothiophenes respectively.

Phenanthxenes

Fhenanthrene is" detected, using the M/2 178 fragment ion.

Aathrae&ne will, if present also give a signal in the K/Z

178 fragmention. Methyl-substituted phenanthrenes give

signals in the M/Z. .192 fxagmeBt ion while the E/Z 206 frag-

ment ion shows the dixcsethyl-substituted phenanthrenes and

the M/2 220 fragmentation, shows the CU substituted

phenanthrenes.
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Aromatic St®ranes

Monoaroroatie steranes are detected using the n/2, 253

fragment ion. while the triarosaatic s.te ranes, are detected

using the H/Z 231 fragmention.

D/X/32
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2a.« Mass Fragmentograms

1.63, 177, 191, 205-, 370 and 384):

Peak •identification'. (« and ff refer to hydrogen atoms at C-17 and

G-21 respectively unless indicated otherwise),.

F

Q

R

&

0

A* ISst-trisxiorneohopane (Ts)

B, 17<x-~txisnoxhDpane (Tat)

S. Bisjiorhopane

C. o:g-iiGi."hopaae

D, Sa-norhopane

E. a(3

G. 22S~«p h

H. 22E~a& hoiaoftopane

1. ^a-hoJuoraQxetane

J« 22S~~«$ bishoraohopane

22R~.a$ bishDiaohopane

K, 22S~a0 trishcsmohopane

tetralishoxftohopane

«J$ pentaki shomohopane

22S~-o^ pe&taklshomahopane

Uti cyclic terpane

Tricyclic terpane

Tricyclic terpane (17R> 17S)

Te t r a c yc1i c fe rpane

Tricyclic terpane (17R, 17S)

'Iricyclic terpane

Tr i ey c i i,c te r pane

25,28, 30—trisrioxhopane/isoretane

Unknovn t ri te rpane

"•27 44

C 2 7 H 4 6
C 2 8 h 4 8
C 2 9 H S 0

29 >0
C 3 0 H 5 2
C 3 0 H 5 2
C 3 1 K 5 4
C 3 1 H 5 4
C 3 2 H 5 4

^2 56

' "33^5.8
C 3 3 H 5 8
C 3 4 H 6 0

GTS%2
C3SH62
C23K42
C24H44
G25H66
e24fi42

i
i

v

(

(

i

i
i
i.

i

(

i
i

X

:{

T T

IV)

IX ,

1! X f

XI.,

ill,

II,

II,

nr,

i. I t

II,

II,

II,
f V

' v,
v,
v.
VI)

R-H}

v^ ĵ v m ^

R-i-C4-H9)

R-i~C4Hg)

A\*"* J: \«I ̂  i. i. n «i /

R*i-c5H11:)

R»i-Cg-H13.}

R-x-w 7H 1 5,

R«i-C.-7H15}

R«.x~CgH17)

K i -aiii,7'!

R«i~C4H9)

4

C22 H40
C27H46
C30^52

( V:, ,R«i-

{ V, R-C.

(VII)
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^ °* ffft s s Z r ^2Hi££l££2 ?. ams rep r e s erst i_m?" S - s EfliiEJi
(M/Z 149, 18S, 217, 218 and 259}

peak identifications, {a and 0 refer to hydrogen atoms at O~5,

C-14 and C-l? in regular steranes and at • C-13 and C--I7 In

dlasteranes].

a.. 2QS~{Sa-diachales£ane

c. 20S~a>8~-diacBolestane

d<

e . 202 2 4~itie thyi -di achol e

-24-methyl—diacholestane

•r 2 OS—«aa-chole s tane

h.< 2 OS™ $es~2 4 ~ e thy.l~di achol e s tane

4-20H~ei;^^~-choIestane '

i , 20S~app~c.holestane

j«
k.

• 1 .

JR.

ft,

•+• 20R~a0~24 e t h y l - d i a c h o l e s t a n e

o . 2OS~a;0.0-24~ l a e t h y l - c h o i e s t a n e

q» 20vS~aoia~24™et:%I~choiestane

r » 2 0 R™ «x S p™ 2 4~-e t hy 1 - cho 1 e s t ane

t . 20B~aoia~24 e t h y l ' - c h o l e s t a n e

r F
"27 48
C27H48
C27H48
r HU27 48
C28K50
C28H50
C28%0
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Mass F ragmen tog r ams representing Honoaromatic Sterarses

(K/Z 253)

Description o£ C-ring moncaromatic steroid hydCQCacbons

Subs ti tuents Abbreviation

Peak E, R-> K , R . vt Compound

A l

DI
a(H)

f t

H

.5 .i

H S ( C H - )

Ct(H.) C H . R ( C H ^ ) C H ,

H i B(H) CH- R ( C H , ) C^Hj;

C H , H R ( C H ^ } C ? H r v

a ( H ) C H , R ( C » 3 ) C 2 H 5

C 2 2 H A

S ( C H - , } C H , S C

F l a l Hi CH3 R{CH3). H- a R C ^ l

•a(H) CH3 S i C H 3 ) CK3

•"™~" RTHT" ~CM~^ " """RTCHTT"" a T 7

R(CH } Ct
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Mass Fragmen tog rams representing Tr iarornatic Ste ranes

{n/Z 2 31}

Description of ABC-ring triaromatic stefoid hydrocarbons

Substi tuents Abbreviation

Peak R.J K 2 of Compound

ax
bl .

el

di
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fl
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GH3
CH,

S{CH 3)

R{.CH:3)

S' ( C F )

S(CH 3)

S{CH , )

R{CK~,)

H
CH.

Vk
Ml 3
C,H.. r7 i. ̂
C8Hi7
C7H1E i\x^ ̂  «> i î .
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List of abbreviations used for iithology description
{ sorted alphabetically }.

and «= angular
bar ~ Baryte ( inud additive )
bl - blue/blueish
blk - black

brn ::: brown/brownish
Ca •== Carbonate ( Limestone/Chalc/Doiomite/Siaerite}
calc - calcareous
carb • --" carbonaceous
eexn - cement used as additive { under "Gent" } or to describe

cemented S/Sst :
Chert = Chert
chk ~ Chalk/chalky
cly ~ ciayey/shaiey
cngl - conglomeratic
Coal ~ Coal
Coal-ad ~ Coal-like additive ( eg chromlo.gnpsulfonat.e )
Congl ~ Conglomerate
Cont ~ Contamination!s)
crs - coarse grained
dd - dried drilling mud
dol = Dolomite/dolomitic
ark ~ dark ( colour 5
dsk » dusk/dusky ( colour )
evap = Salt/Gypsura/Haiite ( natural "Other" or as additive "Cont" )
f = fine grained •
fib « fibres ( mud additive / contamination }
fis «= fissile
fos ~ fossiliferous
giauc = Giauconite/glauconitic
gn ~ green/greenish
97 ~ grey/greyish
bd s= hard
igrs ~ Igneous ( material derived from igneous source )
Kaolin « Kaolin Cite)
kin ™ kaolinitic
1 ~ loose
lam = iaminated/laxninae
It - light ( colour )
m - medium ( colour or grain size }



.List of abbreviations used for iithoiogy description
( sorted alphabetically }.

Marl ~ Marl { calcareous claystone/rnudstone)
mic = micaceous
Mica-ad - Mica used as mud additive
jnrl " marly
K G Mat, ~ No material left over after washing
ns :" nutshells ( mud additive )
oi ~ olive
ool -: Oolite/oolitic
or = orange
Other -• Other lithoiogy/raineral, specified after this word
pi = pink/pinkish
pi — pale ! colour )
prp ~ paint/rust/plast,ic contaminations/additives
pu - purple
pyr ~ Pyrite/pyritic
red = red/reddish
rnd -- round/rounded
s - sandy
S/Sst ~ Sand and/or sandstone
Sh/Clst ~ Shale and/or claystone
sid - Siderite/sideritic
sil ~ siliceous/cherty
sit = silty
Sltst ~ Siitstone
st - stained ( with natural oil or oil-like additive )
tar-ad ~ Tar-like additive { eg "Black Magic" }
Tuff - Tuff
tuff ~ tufiaceous
v col ~ Various colours
v " white
wx ~ waxy
y -~- yellow/yellowish'


