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INTRODUCTION

A maturation study and source rock evaluation  have been

carried out on the gection 1,500 to 3,676 metres of the Conoco Norway

7/12-2 Well drilled in the Norwegian North Sea.

Sidewall cores were received over the section 1,633 to 3,617 meties

and canned ditch cuttings from 1,500 to 3,676 metres. Source rock qualities,

spore colouration indices and vitrinite reflectivities were determined on

sidewail cores of sufficient size and the aualyses supplementel where

.cessary vsing ditch cuttings, All the canned samples were analysci for

Iieadspace gas content, the cuttings then being washed and described. in

view cf the good quality and extensive coverage offered by the sidewall

cove sawples, organic carbon content and occacional source ruck amnalyses

ware ncoessary only on ditch cuttings from below 3,190 metres. Gas

ebromatography of the C15+ saturate, (alkane), fraction was caw.ried

out on those samples from which hydrocarben abundances of greater ithan
100 ppm were recorded. " The sidewall core samples were of good quality

for geoctamical analysis as were the ditch cvtting after rewoval or suspected

caved material. The age of the section is believed to be Tertiary to Jurassic.
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"RESULTS AND INTERPRETATION

A. MATURITY EVALUATTION

Spore colouration and vitrinite reflectivity analyses have been

used to determine the ﬁaturity profile of this well section. These analyses

have been supplemented by analysis of the C. to C, headspace gases

1 4

in the canned ditch cuttings samples.

1. Headspace Gas Analyrcis (Table 1 and Figure 1)

4 very well defined series of trends is secn in headspace gas compositions,
figure 1; Samples from depths between 1,500 and 2,600 metres all display
high concentrations of headspace gas exceeding 11,000 ppm, over 91% of which
is methana. Onc excepiion is the scaple from 2,500 votres with a 66.47 methane
content. Ectween 2,700 and 3,740 wmeties total ﬁcadSpace zas concentrations
are lower, rangiﬁg‘from 50 ppm tec 3000 ppm, and ihe wet grs content,
fethane, propane and the butanes), incresses o botween 382 and 54% of the
total gas. Two samples wiih over 86% methane occuxr at depths of 3040-70
and 3070-100 metres and have headspace gas concentrations of 3000 ppm and
200 ppm .espectively. Frﬁm 3,160 métres to ithe base of the section the

< .
Cl to Cq gas content generally increases from 400 ppm t¢ 2G,000 ppm the
richest camples at 4,520-5C and 3,610-40 metrez having contents of
20,200 ppm and 12,000 ppm respeciively. There is a well -efined depletion
in methane such that wet gas abundance increusec frow 544 to over 907
at the base ~f the section. A gas lean sample of higher metkana conéent
i; noted at 3,370-400 metres and this result is considered ;alid,the sample
being of organically tear shale and sand.

The results =% thi. énalysis show that significant changes in relative
bydrocarbon conterts take place b~tween 2,300 and 2,200 mecres. It i;
believed that the section is immatwre fo» significan: hydrocarbon gencration

to a depth of approximately 2,50Q wetres, trausitfional mrture betwzen this depth



and 2,750 metres as characterised by the increasing abundance of the C2 to C4
gases, |

The very large contents of methane rich gas in the section above
2,400 metres are anomalous and unexpected. Even if the actual headspace
volumes were very small for the cans from this section, the concentrations
would still be unusually high. We must suggest éhen that infiltration
of gas is occurring into this mostly argillaceous section and . possible
source could be in a faul: with associated incfeased fracture porosity.
Minor faults or fractures may also occur at 2,400-500, 2,600-700 and 3,040-100
metres where compositions appear to be enriched in methane. )

Recént experimental work has shown that very large volumes of methane
are released from argillaceous sediments when they are in contact with
_potassiu™ hydroxige. Hence if KOH was used in the drilling mud this
mipcht also =xplain the anomalously high methane concentratioc. in the topmost
part of the section.

v

2,  Snore Colourution Anzlysis (Table 2 and Figure 2)

An effect of maturation pro.esses on sporopollenin is to increase the
visible colour density Irom pale yellow, through orange and brown to '
black. The determinative procedures of Staplin (1969) have beep largely
followed in this analysis, excupt that a ten~point scale of coluur indices
ha§ been utilised rathex than the five-point scale adopted Ly Staplin.
Detailed kerogen descriptions have not been made,but dominant kerogen
types zre noted in Table 2.

Within the incervel 1,633 to 2,148 metres spore célour indices of
2 to 2.5-3, indicative of organically immature sediments, were found. The
aatuél range in spore colours for the assemblages is very narrow, spores
being moderacely abundant to abundant in all the anaiysed samples. Vitririte
is the dominant kerogen in the .pper part of this interval, but bclow
1,685 metres; sapropelic debrig is alsé a major component.

Bctween 2,232 and 2,528 metres spore colour indicer from 3 to 3-3.5
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were noted and are indicative of transitionally mature sediments. Within
this interval the kerogen consists mainiy of sapropel with suvbordinate
amounts of vitrinite and inertinite.

In the interval 2,723 to 3,561.5 metres spore colour indices of 3.5 to

5-5.5 wereurecorded and are indicative of mature sediments. Inertinite
is the dominant component in this interval, although sapropel is also common,
as at 3075, 3243, 3267, 3301 and 3319 metres. Below 3561.5 metres the
organic residues were too impoverished for spore coluur measurements to

be made;althoupgh inertinite could be seen as the dominant kerogen.

3. Vitrinite Reflectivity Analysis (Figurce 3 and Enclosures 1 and 2)

Measurement of witrinite reflectivity was carried out on a total
of thirty-five samples using kerogen concentrates mainly above 2,500
metres and kerogen conceatrates and mouated rock chips below. All the

data obtained during this analysis is included in the vitrivite ref!suctivity

. summary charts to be found as enclosures at the end of this report.

Plotting of the data figu.e 3, suggests that vitrinite reflectivity
increases from about 0.30% at 1,600 metres to 0.387 at 2,445 metres. ﬂithin
this intervel, and particularly in the upper half, much of the vitrinite
15 consideved to be reworked this aésumption being reinforced by the
observation of reworked palynomorphs, (during spore colouration studies).
Below 2,500 metres and to 3,000 metres little or »mo vitxzinite has been
observed and the vitrinite reflectivity gradient extrapolated. From 3,000

to 3,500 metres only rare vitrinite varticles could be-distingvished, with

- reflectivities of 0.47%7 at 3,040-70 metrec, 0.53% at 3,319 aztres and

0.507 at 3,490—520 metres. Beiow 3,500 metres small numbers of vitrinite
particles occur in most samples with reflectivities in the ranpe 0.467%

to 0.547. At 3,600 netres a vitrinite reflectivity of 0.50% is
interpreted'frqmﬁthe data. [The material recordzd with a reflectivity of

about 0,307 particularly between 2,100 and 2,400 metres is probsbly ¢v

Y



sapropelic origin; not caved vitrinite.
On investigation of the samples in incident blue light, dispersed
* yellow or yellow-orange fluorescing phytoclasts were seen between

1,633 and 1?904 metres with iarge quangities of yellow-orange fluorescing
exinitic material at 1,930 metres. Within this interval orange-brown
fluorescing organic pafticles were noted at several horizons. Between
1,980 and 2,558 metres little or mo organic fluorescence was seen. From
i,427 to-2,723 metres yellow fluorescence is exhibited from the small
amounts of organic particles present,though orange fluorescing épores were
noted at 2,427 metres. In the deepesi interval 3,040 to 3,670 metres
golden-yellow and orange spores are evident in most samples, rich exinite
contents occuring at depths of 3,267, 3,573 and 3,580-610 metres.

The data obtained %rom incident light microscopy suggest that oil-prone
tvpas of organic matter are likely to become mature at zbout 2,500 metres
wh~re reflectivities of between 0.35%7 and 0.40% are predicted . It is
probable that humic, gas-prone tiﬁes of organic métter only become

mature for significant gas gepmeration towards total depth er at least 3,600

1
.

meires,

¢. Comparison of Maturation Indices °

Spore colouration aud vitrinite reflectivity studies are in good
agreement in their estimaction of the matuvrity piofiie of this well section
and are further supported by evidence from headspace gas.analysis.,

The data suggest that the section is immature fcr hydrocarbon generation
Qbove 2,200 metres. Between this depth and sbout 2,706 metres s transitional
or-eérly stage of maturity exists which is consistent with spore colour
iudices of 3-3.5, vitrinite reflectivities or 0.38% anc G.39%7 and . he presence
of about 407 wet gas in the headSpaCe gases. Below 2,700 metres the sec.tion
is‘considered to be mature for the generation of o0il from any oil=-prone
tvpes of organic matter contained by the sedi.ents. Towards the Lzse of the

aralysed section the sediments are mature for medium to low speci‘ic gravity

~ § -




0ils, high concentrations of wet gas, spore colour indices of up to 5.5 and
vitrinite zeflectivities of 0.54Z having been recorded. Humie, gas-prone
types of organic matter are likely to be mature only close to total depth

in this section where vitrinite reflectivities exceed 0.50%.
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B. SOURCE ROCK EVALUATION (Table 3 and Figures 4, 5 and 6)

Tlie source rock evaluation of this well section is discussed in
s°x parts on the basis of lithological variations and geochemical changes.

i. Interval 1,633 to 2,055 metres, Samples 1 to 10

This interval is characterised by brown-grey and 61ive-grey calcareous
chales with organic carbon gontenﬁs of 3.12‘;6 7.0%2 which are above average
for argillaceous sediments. The extractability of the organic matter
in solvents is fairly constant ranging from 6.8% to 9.3Z. FKydrocarbon
abundances closely reflect the variétion ir organic carbon content of the
éamples in all but .ne case znd vary from 40. ppm to 445 pom.

From figureé 4 and 5 it can be seen that the 1ike1y present preduct -
frcm this immature section is gas. Oniy small quantities of hydrocarbons
have so far been geucrated in relation to the large amounts of organic
vatter present. In a mature situafion these sediments would be likely
hydrocarpon sources for gas in view of their high contents of humic.organic
matter,but with asseciated liquid hydrocarbons where sapropelic o¥l~prone
types of organic matter have been detected during spore cdlo&ration analysis_
pargicularly belo@ 1,750 metres, tabie 2, In the section, however, some
values o¢f extractability and hydroca%boﬁ content are higher than would be
expected for an immature sequéncé and the possibility of contamination
or oil staining caunot be preéluded.

ii. Interval 2,104 to 2,575 wmetres. Samples 11 to 20

Light grey and olive-grey calcareous shales douinate this interval.

-~ Organic carbon contents range frow 0.29% to 2.02ﬁ and the majority of shale
samples have coantents with the 1Z-27 range. The exiractability of the “
famples showé é nagrow raange, 4.47 to 7.9Z, and in;reases slightly with
depth. A higher wextractability of 13.9% was recorded cn sample 20,2575
wetins. Hydrocarbon gonceutraticns’are low to average in relarion to organic
carbon contént and sediment type and range from 30 ppm to 260 ppm.

The brdrocarbon produci oredicted from these shale samples ic gas,
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figure 4. However, as with the interval discussed above the sediments

are cénsidered generally immature for significant hydrocarbon generation

to have occurred as yet and it is this factor that controls the source
potential of the interval rather than a ldack of suitable types and quantities
of organic mafter. Sapropelic, oil-prone organic matter has beeﬁ observed

as the major kerogen cémponent Letween 2,148 and 2,528 metres and appreciable
quantities of liquid hydrocarbons might be sourced by corresponding sediments
should they be encountered in a more mature situation. Samples 19 and 20,
from 2,445 and 2,528 meirc- respectively arc identified as hydrocarbon
sources with o fair potential “or oil, figure 5, aud thoy are.believed to

be from depths near to the immature - mature boundary. It is possible

that very minor amounts of liquid hydrocarbons could be generated from these
latter mentioned .ediments,: fhere is also a possipility of minor oil staining
in the section. |

iii, Interval 2,663 to 3,035 metres, Samples 21 to 22

White chalk and grey calcareous shale and siltstone comprised the
serples from this interval, The chalk sémples have very low organic
carbon.contents 0f 0.07% and 0.10% and no further analyses wvere carried
ou. on them. Organic carbon contents are low at 0.297 and €.317 in the shale
and siltstone sauples respectively. Extiactabilities of 5.9% and 3.1% were
vecorded ca these sanrles and hydrocarbon abundznces are low at not
ﬁsre than 20 ppm.

* Thi< interval is very lean in organic material and, though at an
early stage of maturation. is unilkely to support any significani hydrocarbon
soufcing horizons on the basis of the samples analysed.

iv. Interval 3,075 to 3,255, Samples 23 to 25

Dark grey and ~iive-grey shole were noted ir this interval. The Organic
carbon contents ¢f. the shales in this interval dre quice vzilable from 0.31%
to T.5% in a dark grey shale from 3,075 mstres. Extr-ctabilities of 8.1%

and 12.27% have been rccorded along with a very lecw extractability of C€.2%
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on the organically rich shale from 3,075 metres. Hydrocarben abundances
are low except in sample 25, 3,243~55 metres with a concentration of 590 PPM.
Apart from sample 25 the remaining samples, possibly with the exception

of the shale from 3,201 metres, suggest no hydrocarbon rich horizons to be present.
It is doubtful whether the organically rich horizons detected are, )

sufficiently mature for significant gas generation to take place. Sample

25, 3,243-55 metres indicates a hydrocarbon rich horizon with a good potential for

the sourcing of liquid hydrocarbons, figures &4 and 5.

v. Interval 3,267 to{3,490 metres. Samples 26 to 31

Olivefblack and dark grey shales dominate this part of the secpion.
The darker shales have Orgénic carbon contents of 1.21Z to 7.0%Z and the
lighter grey shzles 0,317 to 6.56%. Extractabilities rangiﬂg from 5.47
to 22,17 have been IECUIdCd; the organically rich samples having highc¥
cxtracgabilities. Hvdrocarbon abundances are considzrably higher in
the organically richer samplés and range from 485 ppm to 6,060 ppm. The
nrganicaily leaner shales examined have hydrocarbon concentrations of 30 ppm
and 185 ppm. |

The likely hydrocarbon product from these sediments is oil or oil
and mincr gas. except in the case of ;ample 30 for which very minor quantities
of gas are predicted, figures 4 and 5. Samples 27, 28 and 292 indicate
horizons with a good or very good potential for generating medium to
right 0il »nd a similar product is suggested by sémpie 31, thougn the low

quanticy ci organic matter inecluded in the sediments will scverely limit

..the sourcing capabiiitv.

vi. Intexrval 3,515 to 3,670 metres, Samples 32 te 39

vight crey and olive grey siltstoﬁes and sandstones , pinkish.siltstones
and sandstones and brown-red ralcareous mudstones have been encountered
in this interval and some cavad? dark grey shale also voted. Organic carbon

contents are low in this intc.val, ranging from 0.08% to 0.68% cxcept in
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a sandstone with included organic matter and an unusually rich red-brown
mudstone, These samples have organic carbon contents of 1,627 and 1.307
respectively., Extfactabilities are high in this interval, often exceeding
202; and range  from 12.9% to 44.5%. Hydrocarbon ébundanbes are high in
this interval iu comparison to the lithologies present and vary from 23y ppm
¢~ 1,455 ppm. |

The confirmation of high extractability and’high hydrocarbon content
in these relatively Jleau sediments suggest that hydrocarbon staining
has occured (samples 32, 33 and 34). It is doubtful whether any of the

‘horizons analysed have zource rock potential, the grey siltstones being

orgaznically lean and the dark grey shales probably being caved.

- 10 -
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C. GAS CHROMATOGRAPHIC ANALYSIS (Figures 7 toll)

Analyzis of samples using capillary chromatography has been made where

015+ frydrocarbon concentratfions of greater than 100 ppm have been detected

during source, rock analysis,

The distribution of hydrocarbon components displayed by the chromatograms
suggests two geochemically distinct units to be present in the section,

i. Interval 1,633 to 2,148 metres. Samples 1 to 12

Within this interval alkane components in the range 27010 to

27031 are seen, the presence of abundant alkanes lighter than n*C15
being unexnected, The n-alkanes (from C17 to CZ‘ ) zre pcesent .in similar
e -

prozortions and a strong predominance of odd numbered n-alkanes is developed

between 023 ard 031

Ligh concent~ations of triterpane and sterane ccmponenis from C27 to C32.

. BRBranched and cyclic aliksnes are abundant including

Pristane and phytane are present in all samples as significant or as

\
dominan. components. In the cases of samples from 1,717, 1,750 and 1,930

metre: therz is a suggesition of tle presence of a heavy oil vegidue which
has remained after watzr-washing. Ia general the chromatograms obtained

¢re chaructevistic of immatur: humic, gas-prone types of organic maiter. The

light c-mponents present may be dus either Lo the contribntion from sapropelic,

fuil-prone). types of crganic matter in the sedinments or to minor oil-staining .

ii, Samgle 19, 2,528 metres and Interval 3,243 to 2,617 metres. Samples 25 to 32

SRR R T SRNE R

There is a great .similarity in the chromatograms obtained ffoﬁ samples
in these formations, The normal alkanes are bg far the most prominent
" peaks and pristane and phytanc make significant contributions particularly
ai 3,243 and 3,307 wet.2s. Only traces of polycyclics, sieranes and
tritérpancs are seen. The normal alkﬁnes usually range between.cl6 an@
028 and maxiﬁum concentrations lie from 27019 Lo ETCZZ' Altheugh oil-staining

or hydrocarbon contamination is expected from the source vock data below

3,515 metres no special distinguishing features have been seen.
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TIX
CON éLUS IONS

Intezration of the maturation and source rock quality profiles of the
section 1,500 to 3,676 metres of the Conoco Norway 7/12~2 Well leads to the
following general conclusions.

a) .Iﬁterval 1,500 to 2,055 metres Mdd(‘ }'(’Wc‘ - g Qc\qu ’

The argillaczous sediments encountered at these depths have a high coentent

of organic material which, when viewed microscopically, was scen to he of a

mainly humic, gas-pronz type. However, the interval is immature for the

géu:ging of substantial quantities of liquid or gaseous hydrccarbons. Certain’
horizqns have shown.both liguid and gascous hydrocarbon coﬁcentrations and

extractabilities which afe.higher than would be expected and some oil=-staining
or contamination is suspected:

é&(,,_'f) — E, E‘.Oc. ,

b) Interval 2,104 to 2,575 metres

The calcaieous shales of thic interval ure of averafe organic iichuness

and contain mainly sapropelic, oil-prone types of organic matter. The interv:l

(¥

s presently immature for apprecisble quantities cf hydro:arbons to be
generaced:, though these sediments ma§ have a sourcing capability at greater
depths of burial. Some oil-staining is also tﬂought to hav: taker placz in
this intérval.

¢)  Interval 2,663 to 3,035 metres h;211%<53°bhﬁt~ - éL}QC'CLd“LQ/kL ,

A gswall number of samples, comprising chelk, shale aud siltsione, were

- received from this intérval. The sediments are thought to be marginally mature

for hydrocarbon generation,though the low content of organic matter and leamness
in genaraiad hydrocarbons precludes the analysed horizons from having &
significant sourcez poventiuil.

d) Tnterval 3,Q75xto 3,250 metres L- CL*Jl - IQ¥>‘vawlq§4,¢—*

" The chiefly argillaccous sediments penetrated in this intarval contai..

“widely varying qugmlities ol organic material and, apart from one horizon, enly

— 12 .
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. woncentrations of hydrocarbors hsve been noizd in many samples,

Iow concentrations of hydrccarbens. The interval is mature for liquid

hydrocarbon generation,though the dominant organic matter type to he found is
of a gas-prone naturc. An horizon with a liquid hydrocarbon source potential

is identified by sample 25, 3,243-55 metres. It is doubtful whether at tie

! . - . ’ ’
present level of maturation the organically rich gas-prone horizons ave

sufficiently mature for the generacion of appreciable quantiiies of gas, .
Z«Wa«f'

Tl — 48 e atie biase

e} Interval 3,267 to 3,490 metres |,

Several organically rich shale horizons have been identified within this

interval., The ivterval is mature for medium to light oi1 generation and high

Qil-prone

iypes of organic matter have been identified by chemical and mioroscopic

methods. The data suggest that liquid hydrocarbon source rocks of high
quality are present and that minor gas grnerati:n is z%so likely.

‘ ' : . '
¥) Interval 3,575 to 3\’376 metves '{“,’mg“c' _ gz e ]VV(J_U&Q ',

Samples from this interval comprise red-brown mud¢tomes, sandstones and

siltstonce. The sediments ccatrin low contents of crganic material which

in geneval is of a gas-prone typ2. The high extractabiiities and. relatively
iarge hydrocarbon countents of the sanples for their lithology type suggest

thai considerable quantities «f aon-indigencus hydrocarbons zre present.
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: TABLE 1

HEADSPACE GAS ANALYSIS DATA

"CLIENT: CONOCO NORWAY WELL: 7/12-2 LOCATION: NORWEGIAN N. SEA

4

SAMPLE DEPTH TOTAL CII—C PERCENT PERCENT PERCENT PERCEHT PERCENT

4 .

METRES GAS FPM < Cy €y €y nC,
1500~600 30100 93,7 2.0 2.7 1.2 0.4
1600-700 49100 95,7 1.4 1.8 0.9 0.2
1700-800 21600 92.8 2.2 3.2 1.4 0.4
1800-900 25000 93.2 2.5 3.0 1.0 0.3
2000~100 29400 91.7 2.9 3.7 1.3 0.4
2100-200 30100 91.8 2.8 3.5 1.5 0.4
2200-200 26400 92.8 ' 3.1 2.6 1.2 0.3
2300-400 11400 93.2 2.5 2.8 1.2 0.3
2400-500 2000 94,8 3.5 0.9 0.6 0.2
2500~ 500 7000 66.4 3.5 14.9 7.6 7.6
2600-700 37000 95.5 0.5 2.0 1.2 3.8
2700~ 800 3000 " 62.0 3.6 17.0 10.3 7.1
2800-130 2100 59,0 4.1 16.6 2.2 8.1
2830~ 60 1700 57.1 3.5 15.1 15.9 8.4
2860- 90 2200 57.2 6.5 19.9 10.4 6.0
2890-920 1800 57.6 5.4 19.0 0.8 7.2
2920~ S0 1300 45.8 5.2 23.2 14.1 11.7
2050~ 80 700 54,9 h.7 19.8 12.4 8.2
3C10- 40 500 53,2 4,5 20.0 14.0 8.3
3040~ 70 3000 85.9 3.5 5.8 2.3 1.5
3070-1.00 - 820 87.8 4,2 5.3 1.8 0.9
3160- 90 500 45.5 24.5 22,2 3.1 4.6
3190-220 4GO 3i.5 . 35.0 25.6 3.1 4.8
3220- 56 1200 29,4 36.2 27.4 2.6 4.4
L.B.P. :

3250- 80 2800 14,4 21.7 32.7 7.6 23.6
3310~ 40 _ 2900 1%.4 21.7 34,1 7.5 22.3
3340~ 7?5} ' 2600 16.0 27.5 32.5 5.8 15.2
3370-40Q, fm 200 33.1  13.0 33.7 2.3 17.9
3460~ 90 690G 4.5 4.2 6.0 23.4 51.9
' 3450-520 3000 5.0 8.4 34,7 17.0 34.9
3520~ 50 20000 1.3 10.5 39.0 13.7 35.5
3610- 40 12000 13.3 11.C. 36..6 12.9 26.2
K Robres
3640~ 70 6700 8.7 11.1 40.2- 17.5 33.5
3640- 70 800 £.2 8.2 34.8 17.8 33.0
3670~ 76 2800 5.1 7.3 34,9 18.0 35.5
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TABLE 2

GENERALISED KEROGEN DESCRIPTION ANVD SPORE COLOUR INDEX

DEPTH
METRE
1933
1651
1685

1717

1750

- 1784

1868
1904
1930
1980
2104
2148
2233
2272
2355
2427

2445

2528
272.3
3075
3201
3242
3267
3301

R —
L3519 ~ tawm-

351

£
L
(923
N~

3EE1,S
3601
3608.5

DOMINANT KEROGENS ' SPORE. COLOUR

INDEX
Vitrinite >> Imertinite > Sapropel 2
Ditto 2
Vitrinite > Inertinite > Sapropel 2
Ditto ‘ 2
Sapropel > Inertinite > Vitrinite 2-2.5
bitto A 2~2.5
Ditto 2-2.5
Vitrinite > Sapropel 2-2.5
Ditto 2-2.5
Vitrinite and Sapropel - 2.5
Ditto 2.5-3
Sapropel and Vitrinite 2.5-3
Sapropel 3 - (3.5%)
Saprepel 3 - (3.5
Sapropel and Inertinite 3 - (3.5)
Ditto 3= (3.5)
Sapropel, Inertinite and Vitriniﬁe 3~ 13,5
Sapropel aad Zxinite > Vitrinite > Inertinite 3?7
Inertinit< > Sapropel- 3.5~ 4
Exinite > Inertinite > Sépropel 4 — 4,5
Inertinite >> Sapropel 4.5
Inertinite » Sapropel 4,5 -5
Saprcpel >> Inertinite - 4,5 =5
Saprupel > Inertinite 4,5~ 5

Vitrinite, Iuecvtinite and Sapfopel
Ditto

Ineriinite

Inertinite

Inertinite > Sapropel

. Imertinite, no wmeasurable phytoclasts

Ineriinite. no measurable phytoclasts

4.5-% and pale I

+5
A
5~ 5.5
5-5.5
*
] *
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SOURCE ROCK EVALUATION DATA

" COMPANY : CONOCO NORWAY WELL: 7/12-2 LocaTion : NORWEGIAN N. SEA

ToTaL

il e e coo | e | S5 | S| G|
. NOYATION HOLOGY OF  ROCK PRM. CARBON HOCK | ExTRACT é?;étarisi
1. 1633 " SWC Bra-gy sl calc sh 3.1 {2175 | 7.0 | 130 6 55-%
2. 1651 " Ditto - 4.0 | 270 | 6.8 | 180 | 7 | 46 !
3. 1685 d Di teo o |l e Va0 | 7l w0 | 1| 32
4. 1717 ” Bro-gy/ol-gy cale sb || 3.2 | 24951 7.8 |- 145 6 | a4 :
5. 1750 - . Ol-gy sh' 3.3 | 3075:| 9.3 | 3135 | 10 ‘A54'§
6. 178y " Bri-gy calc sh s.e | 3s0| 7.9 250 7 | a1
7. 1558 " Brn-blk sl calc sh 7.0 §-42850 | 6.9 445 9 46
8. 1904 " Bro-blk sh mic sh s.. | a2i0 | 7.8 | 280 | 11 | 41
3, 1930 " Bra-gy/ol-gy sl mic 5.8 | 4880 | 8.4 | 395 | 7 i1 !

s1 cale sh ' R I o ‘ i
10. 1980 L 01-blk calc sh 5.6 | 770 | 12.8 ] 650 8 |. .32
11i. 2104 " 1Lz ol-gy calc sh 1.78 1 855| 4.8} 140 16 69 !

(12, 2148 . Ditto 1571 e85 | 4.4 | 1251 18 | 48 .

113, 2180 " Ditto 2.0°] 1265 ! 6.3 140 ] 11 | 48
14. 2233 . 4 Di teo 1.501 790 | 5.3 { 95| 12 £9
15,2272 o " vitto 1.30 | 595} 5.4 | 1157 19 39
36. 2358 ~7 " Lt ol-gy sh 1.24 7 600 | 4.8 85 | 14 35 -

SV 17, 2427 " Lt ol-gy sl calc sh 9.2¢9 | 165 5.7 301 18 *

1 18. 2445 " LY ol-gy sh 0.351 205} 5.9 46 1 20 65 |
19. 2528- i, Lt gy sh 1.70 | 1345 1 7.9 | 260 | 19 52
20. 2575 : Lt gy sl slty sh 0.90 | 1250 13.9f s 12 | so
23, 2723 4 "Med gy calc sh _0.29EE: 170 | 5.9 20| 12 |

'. 22, 3035 L—C;'\'~" ¢ gy calc sitst b.‘31 | 95! 3.1 <20 - -

|22, 2075 Lpere Dk gy sh 7.5 175 0.2 20 11 x
24, «,;9\-3— Ctgs Dk ol-gy sh+mnr snd. 0.42 340 .1 70 21 35
o . e : : : ; i
25 g324353;5> SWC | Ditto _ .
| r3255 L g Lt ol gy calc sh 1,37 1665 12.2 590 35 | ezAi
26.(3267° |y M1-hilk sh 2 I |
§3277 e - Litto 7.0 | 15485 22.1 | 6060 39 by
27, 3z80. 7 v Ditto 2,701 “5335 | 19.8 1425 27 43 1
28. t201 MM D gy mie cale sh 4.1 Gl»'SQi 5.7 | 24 5 39 4o
29. 331 “Ub 01-blk calc sk 1.21] 1060 6.8 4a5.| 46 | 66
33, 3370- i Cuegs g"" Dk gy sh+mr snd 0.56 300! 5.4 .30, 10 22 I
L R B e f
e s e e L v e e . ! .
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COMPANY : CONOCO NORWAY

TABLE 3 (Contc'd.)
o Lon

SOURCE' ROCK EVALUATION DATA

WELL: 7/12-2'

LocATION : NORWEGIAN N. SEA

SMMETRES | seee ANALYSED orGamc | ToTAL | QARET | wioRo ) tvoRo: | ot
OR TYPE LiTHOLOGY CARBON Yool EXTBACT | pcanic PEMOF | % OF | %rows
NOTATION ' OF ROCK PRI, CARBON ROGK ExvaacT | carscs:
3537.5 | S.W.C.] V 1t gy sltst 0.19
i““‘“3550:80"‘ Ctgs | Dk gy calc sh+tr 1t 0.67
: . . gy sltstttr red wmdst
3561.5 S.W.C.| Gn/gy calc sltst 0.16
3569.5 °rnfred sl calec mdst || 0.25
3580~ Ctgs Dk gy calc sh+pnk 0.46
610 _ cale sltst/sst :
'i 3597.5 S.W.C.| Fale red calc mds 0,14
I 3601 " Mtl pnk/gy calc sltstfl 0©.09
3608.5 M Pale red sl calc 0.038
. sltst '
3610-40  Ctgs | Dk gy cale shttr pnk || 0.44
cale sltst/sst
' 36 40~70 " |.Ditte+ditto+tr blk sh|l 0.46
‘g K Rohres :
3640~70 " Ditto+iitto 0.37
L.B.P.
y 3670-76 " Ditte+50% puk calc 0.32
sltst
|
!
!
! v

chacs



TABLE 5 (Cuni’d.)

SOURCE ROCK EVALUATION DATA

<

gy slist/sst

COMPANY :  CONOCO NORWAY welL:  7/12-2 LOCATION :  NORWEGTAN N. SHA
R TRES | SAMRLE - ANALYSED c::,:"f;;“i/o e G o | o | cars ;.Ef’l_-“.';.s
NOTATION 1eE LITHOLOGY oF rock | pew | canmom | | otk | mermecr | cxags
31. 3460- Ctgs Dk gy sh+mnr snd 0.45°| 540 | 13.2 185 34 65
90 ‘ : : _ . :
32. 3515 S.W.C. | Lt el-gy sstabit incl|l 1.62 | 5490 | 33.9 | 1415 126 72
33.§3517 " Lt ol-gy slist ' :
3518 " Lt ol-gy calc sitst 0.68 | 2305 | 33.9 | 1455 63 71
o + bit incl ‘
34, 3552 " Med dk gy mic sh C0.46 595 | 12.¢ 455 76 72
35. 1573 " Gn gy sl cale sltst 0.31 | 1380 | 44.5 430 31 74
136, 3580.5 " Dk red/brn sl calc 0.35 | 64C | 18.3 360 | ' 56 88
mds &
37. 3605.2 " V 1t gy sl cale sltet|] 0.55 | 1000 | 18.2 | .275° 28 76
38. 3611.8 L Pnk/lt gy cale sltst || 0,51 | 1105 | 21.7 | "230 21 | 7
39, 3617 . Reddish brn mast 1.30 | 2450 | 18.3 | 950 | 39, 77
ORGANIC_CARBON
DETERMINATION ONLY
2032 | S.W.C. | Ol-gv calc sh 6.6 |
- |
2055 " Ditto 5.0 |
2663 " Wht chk "'o.of,T - I
2905 " Ditto 0.10 '
3160-80 Ctgs Lk gy sh+mr lstn | 0.34 |,
3201 $.4.C. | Gy calc sh 2064 TS
. 322050, fCtgs ! Cl-gy/dk gy sh+mnr 2.31 '
: end
3250-£0] " Ditto . 0.31
L.E.P.
325080 " Ditto 0.3
K Robres ’
3280~ " Dicte . ¢.38 |
310 : '
331040 " Litto 0. 35
334070 " Ditto 0.31
r
( 3489 S.W.C Yel-gy 51 calc sst 0.26
( 3492 " » i
3450~ cros Dit gy sl caie sh 0.34 I
520 'i
3526-50 " Gy-dk gy caluv sh+lt 0.54 'i <
ot
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{ THOUSANDS C¥ VMETRES }

NEPTH

FtGuéE 2
SPORE COLOUR INDEX AGAINST DEPTH

COMPANY : CONOCO NORWAY WELL : 7/i2-2 LOCATION : NORWEGIAN N. SEA
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{ THOUSANDS " METR

DEPTH

COMPANY : CONOCO NORWAY

o

1:5]

0

L}

WELL : 7/12-2

3 FIGURE 3
VITRINITE REFLECTIVITY AGAINST DEPTH

LOCATION : NORWEGIAN N. SEA
TRUE REFIECTIVITIES B ‘
REWORKEU MATERIAL X
CAVINGS OR SAPRSPEL [
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FIGURE .

7

NORMALISED DISTRIBUTIONS OF N — ALKAMES

COMPANY : CONOCO.NORWAY " WELL:
SAMPLE 1633 -Metres
M 1
100
] |
) l J’ ! ..

100G

~—3 CARBON NUMBER

SANMPLE

I
Al

1717 Metres

[ P p——

IC '7 I8 19 20 21 Z2 23 24 25 2¢ 27 ?8 I3 30
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N0 T
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1
l\: (7 1o ae (b 2\ 22 23 24 ?5 26 27 20 29 30
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T o
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FIGURE 8
& " NORMALISED DISTRIBUTIONS OF 1N — ALKANES
4 COMPANY + CONOCO NORWAY WELL:  7/12-2 - LOCATION: NORWEGIAN NORTH SEA %
& _ | . |
¢ SAMPLE 1904 Metres : SAMPLE (930 Metras i
% " . ) 100~ ' E
3 ;
. 4 1 ) !
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FIGURE 9

NORMALISED DISTRIBUTIONS OF

COWDALNY @ CONOCO NORWAY WELL: T/12-2

SAMPLE 3243-255 Metres:

100 =
1 |
- 'vl I '
! i | | i [ I3
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16 17 1 19 20 21 22 2% 24 25 26 27 28 29 0

— CARBON HUMBER

SAMPLE 3289 Metres

100~

. i‘
| |_l
;‘li H ;; |

btrertrey T 1 T (]
. te 17 18 19 20 21 22 23 24 25 26 27 28 29 30

—n GAREON NUMBER

SAMPLE 2319 letres

100~

0*:'-'—-1"-—-1-4-—;—‘—-'.-‘ b praamn | | -
Y6 O1T f0 19 20 21 22 23 24 2% 2% 27 28 22 %0

- JARBON NUMBER

100~

s

N — ALKANES

"LOCATION: NORWEZGIAN NORTH SEA

SAWVPLE

3267277 Meties

|l|.
}

-~ CARBON NUMBER

16 17 iC 19 20 2) 22 25 24 25 26 27 28 23 30

100 —

——» CARBON NUMBER

SAMPLE

16 17 18

3515 Matres

o L

%5 27 21 22 23 24 25 26 27 28

—

SAMPLE 330! Metres
100~
| I i .
i i .
| l l I .
- {
0 i j"I A T T ! I ! !

s 17 !B 19 20 21 22 23 24 2% 26 27 2'5 29 30

—3>»> CARBON NUMBER

29

30

[oAs A s s o st St

TI R o A To

oA ey

—
"

A A e y e mw*a‘}?. o

o AR Rmfie Aesnsyn o -

TR

Y. - S R N L el N

R i T I T U Y S Y )

R APV N S

. i —



R BB et AR De

ST o

L RIS

FIGURE 10

NORMALISED DISTRIBUTIONS OF 0 — ALKANES

CCMPANY ¢ CONOCO NORWAY VELL s

SAMPLE  35!7-5I8 Metres
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- NORMALISED DISTRIBUTIONS OF

FIGURE 11

g

COMPANY : CONOCO NORWAY WELL:  T7/iI2-2

SAMPLE 36IT Metras

100

R — ALKANES

—
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oo ST URATIII C  ny fa 25 b7 o ore

hig
firen
Arg
Bit
Bl
3k
Brn
falc
Carb
Tk
-« Cht
Cgl
Ciy

Ci.

Cra
. - Cugs
| 4
Dol
T
Fer
riu
rm
Foram
Fr
Yrags
Gic
Gn
Cy
Gyp
Ed
Inert
Lem
LCH
. Lig
Lst
Li
Mdst
Hed
Miz
¥l
Maor

APPENDIX I

P——

" ABBREVIATIONS USED IN ANALYTICAL DATA SHEETS

Alpae - Mtl
Arenaceous Musc
Argillaceous NS
Bitumen/bituminous Occ
Biue : 0l
Black Ool
Brown Orng
Czlcareous Pnk.
Carbonaceous Pop
Chaltk . " Pp
Chert : Pyr
- Conglomzrate. Gte
Clay Vef
Cenent : - Sap
Coarse Sttt
. Ditch cuttings Sh
Dark Shly
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