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SUMMARY

A maturation and source rock potential study has becen carried out
on samples from 1000 to 2300 metres in. the Conoco Nérway 16/8—1.we11.

Maturation level has been determined using headspace gas, spore -
colouration and vitrinite reflectivity data and indicates that the analysed
section is immature down to about 2000 metres. Below this depth the
contained organic matter becomes transitionally mature.

Source rock evaluation analyses have confirmed the generally low level
of maturity in the section in that extractability values and hydrocarbon
contents of the samples analysed are ratﬁer low.

The organic carbon content of the interval 1000 to 1650 metres is
about average and may become a significant hydrocarbon source off-structure.

The interval 1650 to 2041.3 metres is organically lean.

Dark grey shales in the interval 2050 to 2090 metres have high organic

carbon contents and may have oil gemerating potential if found at a

significantly highér level of maturity off-structure,

Sands and red-grey shales below 2090 metres are organically lean and

do not have significant hydrocarbon potential.

mOBERTSON
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INTRODUCTTON
A maturation and source vock study has been carried out using sidewall
¢ cores and canned wet ditch cuttings from the section 1000 to 2300 metres of
-
= the Conoco Norway 16/8-1 well, drilled in the Norweglan North Sea.

The sidewall cores, received on 2nd November 1976 by post, packed in

2~

glass botties some of which were broken, were also mainly of good quality for

geochemical analysis.

The cuttings samples received on 17th November 1976 were seen to be of

. fair to good quality for geochemical analysis, although in the Tertiary secticn

caving may be a problem. E

All of the canned samples were analysed to determine the content and :

the 3

composition of the headspace gases (C1 to Ch gases). Subsequently,

samples were washed in cold water to remove drilling mud and, after drying

and 1lithological description, were found to be of good quality for geochemical

analysis. Sidewall cores were prepared for analysis by careful removal of

drilling wud and other contaminants and weré of generally good quality,though

-

small in quantity for geochemical analysis.

. Evaluation of maturity has been based on analyses of headspace gases of

the canned samples, spore colouration and vitrinite reflectivity, the latter

two analyses mostly being performed on kerogéﬁ prepared from the sidewall

cores. Analysis for total organic carbon was carried out on all the samples
received and on picked lithologies from the cuttings samples where necessary.
4

The results were used in the selection of samples for source rock analysis.

Gas chromatographic analysis has been carried out on source rock samples

containing greater than 100 ppm of 015+ hydrocarbons.

The lithologies observed suggest that the ages of the samples range from

Tertiary to Triassic.
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RESULTS AND INTERPRETATION

A, MATURITY EVALUATION

Three maturation parameters have been used in this study and the
results of these analyses are discussed below:-

1. Headspace Cas (Table 1 and Figure 1)

From Figure 1 it may be seen that, with one or two exceptions, the
gas contents betwecen 1000 and 2000 ﬁetres are about 10000 ppm. The
constitution of the gas samples ié 97% or greater, of methane and is
indicative of the presence of immature organic matter.

Between 2060 and 2300 metres the gas contents are more variable,

ranging from 34000 ppm at 2060-090 metres decreasing to 1600 ppm at 2270-

300 metres. The composition of the gas also changes and the percentage of

wel gas rises to between 10% and 25%, indicating that the contained organic
matter within this interval is transitionally mature,

2. Spore Colouration (Table 2 and Figure 3)

An effeet of maturation processes on sporopollenin is to increase the,
visible colour density from pale yellow tgrough orange and brown, to black.
The determinative procedures of Staplin (1969) have been largely followed
in this analysis, except that a ten point scale of colour indices has been
utilised rather than the five point scale adopted by Staplin. Detailed
kerogen descriptions have not been made,but comments on the dominant
kerogen components are inéludedr

Interval 1369.5 to 2055 metres

Spore colour indices range from 1.5 to 2.5 and indicate that immature

oil-prone organic matter if present in the sediments is immature. In the

section 1369.5 to 1647.3 metres vitrinite is the dominant kerogen type with

" some sapropel and senerallyminor inertinite. Below 1647.3 metres, however,

" MOBERTSON
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inertinite is the dominant kerogen type,although there is a rich exinite

fraction at 1970 and 2024.6 metres and lesser exinite at 2050 and 2055 melres.

&=

Interval 2060 to 2120 metres

=3

Spore colour indices range from 2.5 to 3 in samples from 2060 to

2120 metres, indicating that any oil-prone organic matter in the scdiments nay

be trangsitionally mature. At 2060, 2065 and 2074.5 metres sapropelic debris
and degraded vitrinite are the dominant kerogen components while at 2120

metres humic components are dominant.

3. Vitrinite Reflectivity (Table 2, Figure 2 and enclosure)

Vitrinite reflectivity analysis has indicated that the analysed

section is immature for generation of significant quantities of gas from

humic materials.

i

Many of the samples contained little detectable vitrinite and on

some, no measurements have been possible. However, in other cases, reliable

readings on well-polished, positively identified vitrinite particles have

been possible.

The results are discussed in groups based o¢n lithology.

Interval 1000 to 1647.3 metres

The section, which is possibly of Tertiary age, is relatively rich in

R

-,

vitrinite and Table 2 shows the results obtained. The reflectivities range

AT,
@

from 0.25 to 0.31% for vitrinite, usually collinite, though telinite is

also recognised. Small particles of low-reflecting vitrinite and semifusinite

are often seen,but the numbers of particles available for measurement, even

5 B

in kerogen concentrates, are frequently low.

Fluorescence colours of exinite particles in blue light are mainly

yellow. Yellow and yellow-orange spores are recognised in amounts which

range from relatively small to relatively large. At some horizons algal
fragments, resin and possible sapropelic matter have becen seen.

Interval 1647.3 to 2024.6 metres

The samples in this interval (believed to be of Cretaceous age) are

AL L AL
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low in vitrinite,but contain appreciable amounts of inertinitic material,
Such vitrinite as has been seen has a reflectivity of about 0.3%.

Fluorescence colours in blue light are usually yellow,though the
abundance in most cases 1s extremcly low.

paray?

Interval 2050 to 2120 metres

The samples from this interval, whilst they are lean in ﬁitrinitic
matter, contain abundant fluorescent organic matter when viewad in blue
light. The few readings which have been posgible on vitrinite range from
0.28% to 0.31% with equivalent amounts of semifusinite also being noted,
the material with reflectivity of 0.46% at 2074.5 metres is probably reworked.
The fluorescent organic material was of yellow or yellow-orange colour
with occasional yellow-green spores. The material consisted of resins,
spores and algae and these were present in relatively large quantities.
These sediments, if sufficiently rich in total organic matter could be
anticipated to be good oil source rocks when more mature,

Interval 2120 to 2300 metres

No vitrinite was found in this interval, represented by one sidewall
core and one cuttings sample and no fluo?gscence was observed under blue
light.

" On the basis of lithology and the barren néture of the sediments thisg

interval is believed to be of Triassic age.

A, - Comparison of Maturation Tndices (Tables 1 and 2, Figure 3)

Three maturation parametcels have been employed in this study. They
are headspace gas analysis, spore colouration indices and vitrinite
réflectivity analysis.

Headspace gas analysis indicates that the organic matter in the éamples
is immature down to a depth of about 2000 metres after which it becomes
t?angitionally mature and femains so until the deepest sample at 2300 metres.

Spore colouration analysis indicates that oil-prone material in

-1

samples from the interval 1369.5 to 2060 metres is immature whilst ip

"[ROELRTSCH



samples from the interval 20065 to 2250 metres oil-prone material becomes
transitionally mature,

Vitrinite reflectivity analysis indicates that humic material in
the samples from the whole of tﬁe analysed section is immature whilst
fluorescence.colours suggest that oil-prone material becomes marginally
mature at about 2000 metres.

In summary oil-prone material is immature until a depth of about

2000 metres is reached and transitionally mature from this depth to the

bottom of the analysed section. as—-prone matter is immature throughout

the analysed section.
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B. SOURCE ROCK EVALUATION

The source rock evaluation results for this well are discussed in five
parts based on lithology. {Table 3,. Figures 4, 5 and 6).

i Interval 1000 to 1647.3 metres (Samples 1 to 11)

This interval comprises brown-grey and green—grey shales in the uppex
part, the colour becoming lighter and the lithology more calcareous below

1545 metres. The samples received consist of both ditch cuttings and

sidewall cores.

Three brown-grey shale sidewall cores were analysed from this interval
and their organic carbon contents have values from 1.54% to 1.94%. These
values are somewhat higher than those of the green-grey ditch cuttings received
from this interval and, taking both sidewall cores and ditch cuttings samples
into consideratign, the average value is about 1.2%,

The amount of solvent extractable organic matter in these samples is
more variable having quantities which range from 210 ppmin sample 11 to
1145.ppmin sample 5. The average value is 550 ppm. As a percentage of
total organic carbon the extract values range from 1.9% in sample 11 to
5.9% in sample 5 and indicate that the organic matter is presently
immature. The concohtration<:fhydrocarboné in the samples is generally low
with values of 20 to 120ppm as would be expected in samples which are presently
immature.

The likely hydrocarbon prodict from the source rocks is gas in all
cases apart from sample 2; sample 2 has a higher proportion of hydrocarbons
in the extract and may bLe étained.

The present potential of these source rocks for liquid hydrocarbons
is low aﬁd only gas with minor oils is expected at the present low leval éf

maturation.

ii Interval 1700 to 1800 metres (Samples 12 to 14)

The samples from this interval comprising two sidewall cores and

one ditch cuttings samples consist of light olive-grey mudstones or shales

ROPLATSON
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in part calcareous. The organic carbon contents measured are low, only one
sidewall core having a value above the screening limit with a value of 0.34,

A subsample 12A, of medium grey calecarecous shale has an organic carbon content
of 0.852Z.

The total extractable matter content is low with only 240 ppm. The
hydrocarbon content is low at 35 ppm as is the value of hydrocarbons as a
percentage of extract at 15%. Source rock analysis oflthe medium grey
calcareous shale subsample from 1700-800 metres, has given similar results
with an extractability indicative of immaturity of 3.8Z and hydrocarﬁon
content of 20 ppm.

The samples are presently immature,but appear to contain mostly gas-prone
organic matter aﬁdhavelittle present potential to yield oil.

iii  Interval 1800 to 2055 metres (Samples 15 to 28)

This interval is represented by medium or olive grey often
calcarcous mudstones or shales. There are also occasional horizons of red-
brown calearecus mudstone.

The organic carbon contents range from 0.097 in sample 19 at 1929 metres
to 0.647 in sample 25 at 2030-060 metres and are below average. Saﬁple 154,
medium~grey calcareous shale,‘has an orgaﬁic carbon content of 0.64% and this
is diluted by the presence of ligﬁt grey- calcareous siltstone in the ditch
cuttings sample.

Source rock analysis has béen carried out on samples with organic
carbon contents of more than 0.37%7 which are in thé main variously coloured
grey shales or mudstones and the quantities of extract obtained are low to
average ranging from 110 ppm in sample 22 to 540 ppm in sample 23, Uhen
related to the organic carbon content tha extract values are mainly low
with values ranging from 2.5% in.sample 22 to 5,27
in sample 21; sample-23 has a higher value of 13.5Z. The likely hydrocarbon

product from these samples is gas (samples 20, 21 and 23), gas-with-oil

[.CBERTEON
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(samples 18, 22 and 25) and oil-with-gas (sample 15).

The samples in this interval are in a state of low maturity and this
is reflected in the low field of hydrocarbons. The extractable matter when
related to organic carbon shows an apparent increase with depth and may
possibly indicate imcreasing maturation of contained organic matter within

this interval. However, the richness of the organic matter in these source

&3 O g3 &3

rocks is poor in all cases,

iv  Interval 20460 to 2074.5 metres (Samples 29 to 32)

&3

- The samples from this interval consist of medium to dark grey shales

and mudstones with 407 glauconitic sandstone in the cuttings sample.

&=

The organic carbon contents of the samples are high and range from 3.37%

to 7.2%. Total extractable matter amounts are high at 2725 to 5310 ppm,

®

but when related to organic carbon contents all lie within the range 6.1% to
8.47%. Similarly, the hydrocarbon contents are high at 525 to 775 ppm,but

related to extractable matter fall in the range 117 to 197,

The organic material in these samples has been shown by visual

examination to be largely sapropelic which in its present transitional state

of maturity will be expected to yield only gas - samples 28, 29 and 31 or

gas-with-oil - samples 27 and 30. When mature, perhaps off-structure at

greater depths, similar organic matter is expected to be a fair or good

potential o0il source.

v Interval 2090 to 2120 metyres (Samples 33 and 34)

The two samples in this interval, one sidewall core at 2120 metres

and cne ditch cutting sample at 2090-21.20 metres are light grey in colour

and consist of siltstone or sandstone with in the ditch cuttings 207 dark

grey shale which is presumed caved.

The very light grey siltstone from the sidewall core sample has an
organic carbon content of only 0.067 and so has not been analysed further,
The ditch cuttings sample has an organic carbon content of 1.29%, a slightly

higher than average value and the total extractable material at 1135 ppm is

LORERTEOR
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relatively high,but when related to total evganic carbon content represents
8.87. The hydrocarbon concentration is low at 175 ppm which as a percentage
of the total extract is 15%.

The sandstone/siltstone in this interval cannct be considered of interest
as source rocks for hydrocarbons. The dark grey shale appears to be
potentially a fair to good o0il source when mature,but is suspected to be caved.

vi Interval 2120 to 2300 meires (Samples 35 to 43)

This interval comsists principally of red-brown silty mudstones
with minor light olive-grey silty shales and occasional dark grey shales,
these latter grey litholegies being considered to be caved.

Organic carbon content of the red-brown mudstone is typified by samples
at 2195 and 2250 metres with 0.11% and less than 0.05% respectively. The
red-brown mudstone at 2150 metres was apparently contaminated by drilling mud
and has a carbon content of 0.85%. The cuttings samples in this interval,
although consisting dominantly of red-brown mudstone contain other caved
grey shales/siltstones and the carbon content of these sﬁmples have,therefore,
been distorted so that values of 0.58% upto 1.117 have been recorded. The
organic carbon contents of hand selected red-brown mudstone/siltstone from
2210-240 and 2270-300 metres are 0,087 aﬁé 0.06% while the light olivc~grey
siltstone/silty shale lithologies from 2210-240 and 2270-300 metres both have
0.35% carbon. The dark grey silty shale from 2120-150 metres has a carbon
content of 5.4% indicating that it is caved.probably from the interval
approximately 2060 to 2075 metres.

Samples containing-greater than 0,30%Z carbon have been analysed for
source rock potential and extractability values of 4.6% to 7.1% and one value
for a hand sglected lithology, of 17.1%, have been recorded. The hydrocarbon
content of all these samples, however, is low at 100 ppm or less.

It is clear thaé thé red-brown mudstones/silty shales in this interval
can have no hydrocarbon source potential. It is also clear that dark grey

shale probably from the interval 2060 to 2075 metres has caved into the

" POPERTSON
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cuttings samples and is distorting the results to some extent., The light

olive—grey silty shale/siltstone lithology observed in a number of cuttings

samples is a poor potential oil-prone source rock. With the information

available it is difficult to deotermine whether this shale is caved or in situ.

L
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C. GAS CHROMATOGRARIY

A total of pine samples when hydrocarbon content was greater than
100 ppm, was selected for gas chromatographic analysis of the saturate
hydrocarbon fraction. In the majority of samples the amount of rock available
for extraction and of extract remaining after fractionation analysis, was teo
low to obtain reliable gas chromatographic traces.

The only reliable trace is that from 2040-090 metres which shows an

- v dicrribhuel - ki - gy a —
n-alkane distribution from n C to 25 peaking at n C18’ nd 5-018 to

15

phytane, n-C__ to pristane and pristane to phytane ratios of 0.41, 0.44 and

17

0.89 respectively.

" MOBERTSON
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~ CONCLUSTONS

As a result of the present study of the Conoco Norway 16/8-1 well, the
following conclusions are drawn.

1. Green—-grey/olive-grey/brown-grey shales in the interval 10060 to
1700 metres are prescntly immature and unable to source significant quantities
of 0il or gas. The organic contenlt is about average and is dominantly humic
in origin so that gas is the likely product from this interval if located at
a more advanced level of maturity off-structure.

2. Medium grey calearecus shales in the interval 1700 to 1800 metres
are érganically lean and are presently immature. They can have no significant
hydrocarbon scurce potential.

3. Medium or olive~grey shales or sandstone in the interval 1800 to
2055 metres are organically lean. The orpanic constituents are dominantly
humic, though there are occasional exinite-rich intervals. The likely product
is only minor quantities of gas with occasional oil from these immature samples.

4, The medium-dark grey mudstenes or shales in the interval 20060 to
2074.5 wmetres are immature for generation of hydrocarbons from gas-prone and
oil-prone organic material. The organic carbon contents are high as are the
extractable matter contents. The likely product is presently gas or gas-with-
oil,but it is considered that considerable guantities of o0il could be
generated at a more advanced level of maturity off-structure.

5. The light grey sandstone/siltstone in the interval 2090 to 120 metres
has about average organic carbon content and the contaiued organic matter is
presently immature. No significant hydrocarbun generation is anticipated
from this interval., -

6. The red-brown silty mudstone and if in situ the light blue-grey

silty shales below 2120 metres are organically lean and are considered to

have no significant hydrocarbon gencrating potential.




TABLE 1

HEADSPACE GAS ANALYSTIS DATA

CLIENT: CONOCO NORWAY WELL: 16/18-1 LOCATION: NORWEGIAN N. SEA
Sample Depth Total Cl--C4 Percent Percent Percent Percent Percent
(Metres) Gas ppm C1 02 C3 iso C4 n"ClI
-1000~ 100 7800 99.5 0.4 0.06 0.008 0.01
1100~ 200 8700 97.0 0.9 1.6 0.3 0.13
1200~ 300 9400 98.4 0.4 0.6 0.3 0.1
. 1300- 400 9600 97.4 0.7 1.1 0.4 0.2
1400- 500 J’ 10600 97.4 1.1 0.9 0.2 0.1
1500~ 600 11300 98.2 1.3 0.2 0.1 0.06
' 1600- 700 23500 98.0 1.2 0.5 0.1 0.08
E 1700~ 800 11400 98.3 0.9 0.5 0.1 0.05
1800~ 900 4700 98.1 1.0 0.6 0.1 0.1
; 1900-2000 7600 97.8 1.0 0.8 0.2 0.1
2060~ 090 34000 89.4 4.0 4.3 0.9 L.4
2090~ 120 5500 88.4 4.2 4.9 0.8 1.6
g 2120~ 150 6300 82.5 5.1 7.7 1.6 3.1
2150~ 180 4200 75.3 5.7 11.9 2.4 4.7
2180~ 210 5300 87.0 4.0 6.0 1.0 2.0
@ 2210- 240 7400 86.1 4.5 6.2 1.1 2.1
B 2240- 270 3200 80,1 5.1 9.2 1.7 3.5
2270~ 300 1600 82.0 4.8 8.5 1.6 3.1
.
- RBERYSON
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MATURATION

EVALUATION

DAT A

LOCATION: NORWECTAN NORTI SiA

COMPANY :  CONOCO NORWAY WELL: 16/8-1
GiETRES ) | saweLe’ GENERALISED MAXI UM VITRINITE SPORE Liis
oR TYPE | v PALAEOTEMP. | REFLECTIVITY COLOURATION ) o
NOTATION LITHOLOG . ERATURE OF o, (1.101 HYLRACLRID NS
1000~ 100 | Ctgs Dk ol-gy sh 0.25 (12) -
(glauc?)+mnr gn-
gy sh
1100~ 200 " Ditto+607 gn-gy 0.30 (12) -
sh
1200~ 300 " Gn-gy sh/mdst 0.29 (22) -
1300- 400 " Ditto 0.28 (3) -
1369.5 SWC Bron-gy sh 0.25 (14&) 1,5 -2
1400~ 500 | Ctgs |Gn-gy sh/mdst 0.28 (16) -
1408 SWC Brn~gy sh 0.31 (1) 1.5 -2
1500- 600} Ctgs |{Gn-gy sh/mdst * -
1545 SWC |Lt ol-gy sl slty 0.27 (24) 1.5 - 2
f mdst
1600~ 700| Ctgs |Gn-gy-sh/mdst * -
1647.3 SWC Med-1t gy cale sh 0.25 (15) 2
1725 " Lt ol-py mdst * 2
1800~ 900 " Med gy calc sh+ ® -
307 1t gy sltst
1847.3 " Med gy v calc 0.31 (3) 2
sltst
1900~2000| Ctgs |[Lt ol-py sl cale * -
sh+mnr red-brn sh
1950 SWC Ol-gy v calc mdst .32 (1) 2 - 2.5
1970 " Med gy v calc 0.31 (1) 2 -2,5
mdst
2005 " Ol-gy v calc mdst * 2.5
2000- 030 Ctgs Med gy calc sh+ % -
tr red mdst+lt
ol-gy calc sh
2024.6 SWC Med gy v calc 0.37 (1D 2.5
- sltst ,
2050 " Lt bl-gy v calc 0.29 (1) 2.5
mdst
2055 " Lt brn-gy v calc - 2.5
mdst
2060 . Dk gy sh % 2.5 - 3
2065 SWC | Dk gy sh 0.31  (a) 2.5 - 3
2060~ 090} Ctgs |Dk gy sl sltysh+ 0.28 (29) -
407 1t gy glauc.
88t

e



Il 2 (Lont d)

MATURATION EVALUATION DATA

[3 COMPANY :  CONOCO NORWAY WELL: 16/8-1 LOCATION:  NORWEGIAN NORTH SEA
Simﬁéqugégrﬂ SAMPLE GENERALISED patjzgiiﬁp © TR SPORE Lienr {
on TyeE THOLOGY - | RFLECTIVITY COLOURATION i
NOTATIDN L . -ERATURE °F o {(1-10} HYDRITAREQNS h
E 2074.5 SWC Med gy mdst 0.46 (5} 2.5 -3
2090~120 Ctgs | Lt gy calc glauc * ' -
sst+204 1t gy dk
[§ gy calc sh
- 2120 SUC V 1t gy sltst+ * 32 . :
tr mica
3 2156-180 Ctge | Red-brn slty mdst % -
+mny 1t ol-gy
sltst
2150 SWC Red-brn mdst - -
2195 SuC Ditto - -
. 2250 SWC Ditto - . -

B3

o wprm

cm c LB et A e g————




TABLE 3

SOURCE ROCK EVALUATION DATA

coMPANY :  CONOCO NORWAY wELL: 16/8-1 LOCATION : NORWLGIAN N, BEA
N T B AHALYSED o [ o Tomat [ e T e e |
NOTgfl()N TYPE LITHOLOGY OF ROCK ERM. Ogg:}%ﬁ PE(P,;‘(S:F E";nrm(é: c“‘:x_,“
1. 1000- | Ctgs Dk ol-gy sh {glauc?) || 1.10 555 | 5.0 | 85 15 84
100 +mnr gn-gy sh !
2. 1100~ " Ditto+60% gn-gy sh 0.81 395 4.9 45 42 100
200
3. 1260- " Gn-gy sh/mdst 1.11 490 4.4 65 13 6% !
300 g
4. 1300- " Ditto . 1.24 545 | 4.4 | 35 6 68 !
400 }
5. 1369.5| SWC Brn-gy sh 1.94 | 1145 5.9 | 55 5 66 g
6. 1400~ Ctgs Gn-gy sh/mdst 0.84 240 2.9 35 15 65 ;
500 ’ :
{
7. 1408 SWC Brn-gy sh 1.54 770 5.0 55 74 |
8. 1500~ Ctgs Gn-gy sh/mdst 0.87 355 4.1 20 6 66 g
600 ;
9. 1545 SWC Lt ol-gy sl slty 1.83 | 1000 | 5.5 | 120 12 7.
mdst i
10. 1600- Ctgs Gn-gy sh/mdst 0.73 235 3.2 45 19 65
700 ¢
11. 1647.3 | SWC Med-1t gy calc sh 1.12 210 1.9 20 12 100 !
12. 1700~ | Ctgs Med gy calc sh+30% 0.29 - - - - -
800 chk ' ;
13. 1725 SWC Lt ol~-gy mdst 0.34 240 7.1 35 | 15 100
14, 1759 " V 1t ol-gy v calc 0.15 - - - - -
mdst ]
e :
15, 1800~ Ctgs Med gy sl cale sh+ 0.42 115 2.7 35 30 51 ¢
900 30Z 1t gy sl cale ' S
slest
16. 1847.3 | SWC Med gy v calc sltst || 0.49 195 4.0 | <20 * ®
17. 1868 " Lt bl-gy mdst 0.27 - - = - =
18. 1900~ | Ctgs Lt ol-gy sl calc sh+ || 0.53 180 3.4 40 22 65
- 2000 mnr red-brn sh
19. 1929 SWC Red-brn calc mdst 0.09 - - - - -
20. 1950 " 0l-gy v calc mdst 0.40 ~155 3.9 20 13 100
21. 1970 " Med gy v calc mdst 0.59 305 5.2 35 11 100
22, 2000~ Ctgs Med gy calc sh+tr 0.44 110 2.5 25 23 72
030 red mdst+lt ol-gy '
calc sh
23, 2005 swC Ol-gy v calc mdst 0.40 540 13.5 35 6 56
24 . 2024.6 " Med gy v calc mdst .45 165 3.7 § <20 ® *




TABLE 3 (Cont'd)
SOURCE ROCK EVALUATION DATA
company :  CONOCO NGRWAY WELL: 16/8-1 LOCATION : NORWEGIAN RORTH SEA
Snl‘-éfi’tf].REsETH CAMPLE ANALYSED . ORGANIC -IIOTAL 2;01 H»‘;;T gq‘:;gx:'o'; (i:"L:"\_\’:\Js |::.-._
on Tver LI THOLOGY CARBON EXTRACT | (oiie | pem or | v oe | e oo
HOTATION B OF  HROCHK P CARBON ROCHE EXTRACT -
25, 2030- Cigs Med gy cale sh+lt ol~ || 0.64 2G5 4.6 55 19 47
060 ey calce shitr red mdst
+10% red-brn sh
26, 2041.3{ BuC Lt gy sltst/mud cont 0.15 - - - - -
T27. 2050 SHC Lt bl-gy v calc mdst || 0.14 - - - - -
28. 2055 " Lt brn-gy v calc mdst || 0.16 - - ~ - -
29. 2060 " Dk gy sh 6.00 | 5025 655 13 45
30. 2060~ Ctgs Dk gy sl slty sh+407 3.30 {2725 8.3 525 19 i3
090 1t gy glauc sst
31. 2065 SWC Dk gy sh 7.20 5310 7.4 590 11 &1
32, 2074.5 " Med gy mdst 6,60 4030 6.1 775 19 48
33. 2090- Ctgs Lt gy calc glauc sst+ | 1.29 1135 8.8 175 15 33
o 120— 20% 1t dk gy cale sh
34. 2120 SweC V 1t gy sltst+tr mic 0.06 - - - - -
35. 2120~ Ctgs Red-brn slty mdst+ 1.11 730 6.6 100 14 52
150 ' 207 dk gy sh+40% 1t '
gy/ol-gy/sity sh/sltsi
36. 2150 SWC Red-brn mdst 0.85 605 7.1 100 17 3¢
37. 2150~ Ctgs Red~-brn slty mdst+mnr || 0,51 300 5.9 55 18 54
180 1t ol-gy sltst
38. 2180~ " Ditto+l0Z 1t ol-gy 0.69 320 4.6 55 7 b,
210 sltst/slty sh
39. 2195 SWC Red-brn mdst 0.11 - - - - -
40, 2210- Ctgs Red-brn slty mdst+10Z || 0.85 465 5.7 70 14 44
240 1t ol-gy sltst/sity
sh+mnr dk gy sh
41, 2240~ . Ditto+10Z ditto 0.58 | 350 | 6.0 55 16 5
270
42, 2250 SWC Red-brn mdst <0.,05 - - - - -
{43, 2270 Crgs Red-brn slty wmdst+107% [ 0.93 515 5.5 - 95 18 £9
300 1t ol=-gy slitst/slty :
\ sh+mar dk gy sh
PICKED LITHOLOGILS
12A.1700- Ctgs Med gy cale sh 0.82 305 3.8 20 7 160
800
15A.1800~ " Ditto 0.64 - - - - -
900
35A.2120~ " Dk gy sl slty sh 5.4 - - - - -
150




SOURCE ROCK EVALUATION DATA

=3

&GE

COMPANY :  CONOCO NORWAY WELL: 16/8-1 LOCATION : NORWEGLIAN K. SEA
SAMPLE  DEPRTH . . OHGANIC 1GTAL ExTRACT HYDRO- HY SR TrIAL
Metres SAMPLE ANALYSED 5 : i R I
on TYPE ‘ LI THOLOGY cancon % | extasct | o O Eowor | soEeE I
NOTATION OF  HOCK PEM CARDON ROLK PPN B
40A, 2210-] Ctgs It ol-gy sltst/sity Q.35 250 7.1 * * %
240 , sh :
40B. 2210~ " Red-brn mdst/sltst 0.09 - - - - -
240 )
43A. 2270~ " Lt ol-gy sltst/slty 0.35 600 | 17.1 as 16 100
300 . sh
43B, 2270- " Red-brn mdst/sltst 0.06 - - - - -
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SOURCE ROCK SUMMARY CHART \
COMPANY : CONOCO NORWAY WELL : 16/8-] LOCATION : NORWEGIAN NORTH SEA \‘
H I
= : ) i 0iL LIKELY | w '
=
2 ::_’ ORGANIC CARBON HYDROCARBONS EXTRACT 9% OF RICHNESS w gz |PRODUCT P we
k€ % OF ROCK PPM OF ROCK RGA ARB v | 24 "= ¢ |53|eH
.| LiTHoLosy ° ORGANIC  CARBON 2l za | 3 8 (22120
o 8.0 = 2 o o OO i
I w . © et < D o Ol fud
- o ox o nZ w v ow e
a c© . o0 O g= oo ==& =
Wy o1’ 03 06 075 I0 25 - 50 00f §s0 100 es0 500 000 2500 |1 2.5 5 0 20, 30 sof |*W% © >O © o ooja ™
-0 [— =TT T T T i 'r y
i .
u — — 2 Y
. .
[ T ’ = 3f
-+ Green-grey ‘
= - and brown — D L 41 y '
_:__ shales
a ond f—t L 5 F
- mudstones - - 6L
—_— 3 3 & |
s |~ - | s s | | MIMAITURE
___ - 9§ f
| _:l__" - o 10 = y
—_— - = n /
= __‘__ | - 13}
— — J '
B —_ ’ ! 15
I Lt-med T !
-t or cale j:—- e '
n —...|__~ sh/ mdst s +_ | 18 b—i
—_ - - ! : 20 i
— = - | =
20| T — 3 ! [ - '
o =8 F 25 SRS W ORI I SR
— .o | _Dkay sh == — g&__:_- L 3020 | v '+
= .. —— L * —t a2 333
. ; 3 5
Yy — Red-brn o g? TRA NS[TIONA'LLY
B — and gy calc — - B 38 r ' M’-\TJRE
e — sh/sltst L 40 t - -l
.. e 41
_— g_ [ 431 b
i T — 435 F
[
| 2.5
. . . Good gas |Lithology IMMA - QIL _ |orsaNc
Lean Fair Aver. | Above average l.ean Average Above overage Gas-profle « 5 Oil--prone IContamin. TURE MATURE PHASE [METam05
source ¥ | symbols —OUT |~ PHisy
o Abundant oxinite content R 1§D - 0 Y 6 Yellow —
Drawing No. D68P/2424/3716 EXINITE FLUORESCENCE |t ite contant b b:;’:‘:’ O}Omrnge ,} Yoltow q}gfa:: No ohserved fluorescance X FIGURE &
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APPENDIX I

ABBREVIATIONS USED IN ANALYTICAL DATA SUEETS

Algae Ml - Mottled
Arenaceous Muse - Muscovite
Argillaceous NS - - No gample
Bitumen/bituminous Oze - Occasional
Blue o1 - Olive

Black Gol - Oolite/oolitic
Brown Orng - Orange
Calcareous Pnk - Pink
Carbonaccous Pop - Population
Chalk Pp - Purple

Chert Pyr - Pyrite/pyritic
Conglomerate Qtz - Quartez

Clay Ref - Reflectivity
Cement Sap - Saprepel
Coarse Sft - Soft

Ditch cuttings Sh - Shale

Dark Sbly - Shaly

Dolomite 81l - Siliceous

Fine S1lc - Silt
Ferruginous Sltst - Siltstone
Fluorescence Slty - Silty
Formation Snd - Sand
Foraminifera Sndy - Sandy

Friable Sst - Sandstone
Fragments SWC - Sidewall core
Glauconite Tr - Trace

Green v - Very

Grey Vit - Variegated
Gypsum Vit - Vitrinite
-Hard Wht - White
Inertinite Yel - Yellow
Laminae/laminated - - Samplc not analysed
Lost circulation material % - No results obtainred
Lignite/lignitic Gy~gn - Greyish green
Limestone Gn/gy - Green to/and grey
Light Gn-gy - Greenish grey
Mudstone

Medium

Micaceous

Mineral

Minor



“VITRINITE

REFLECTIVITY

DATA

SUMMARY

cH-ART?'f

MULTI CLIENT REPORT

WELL:

LOCAT!ON

CONOCO NORWAY - 16, 8-1 NORWEGIAN NORTH SEA
DEPTH , - HISTOGRAM SHOWING REFLECTIVITY ~ |R (av) Pﬂ‘;?& o
(FEET) LITHOLOGY & MINERALOGY TYPE OF ORGANIC MATTER VALUES/NO.OF MEASUREMENTS e M ] ]- LUORLS( EN([- iN BLUF LI(JHT |
Microcrystalline limestone with ~ |Occasional vitrinite and inertinite ' T {o.18 1 5 {Paley ellow spores and dmoﬂagellates ‘
‘ pyrite. White shale (barren) ' ' | Jo.291 7 Somie vellow mmeral fluorescence
1000-100 Orange and black shaly siltstone. 4+ o : : ' S :
Ctgs . :
. ‘0 0-2: 0O o6 -8 . [} {2 14 -6
10 S e
White siltstone with rare vitrinite [Vitrinite and semifusinite 0,30 '12 [ Moderate quantttles of yellow and
: “and occasional semifusinite Telinite at 0. 36% Ro. ——3— ' \ellow-—orange spores.
1100-200 . Lo . , ' S
White shale with occasional : B . .
Ctgs e i . .
vitrinite. . . g :
) 02 Q-4 06 08 ) 12 -4 16 o e . _
Light grev and vellow shale with  |Some low reflecting vitrinite at ca. 0. 2% Ro |'° ' Q, 19 5 Falrly abundant xeliow and
ocecasional vitrinite and rarer Good vitrinite at ca 0.35 Ro, O. 30 | 17 \ellow orange Spores.
1200-300 semifusinite. Framkoidal pyrite. o
Ctgs ' e Rk
0 o6 o8 6 12 RN : S T
Cream and cream-pink shale Vitrinite in cream-—pink shale at ca 0.3% Ro |® fo.18 1 4 No deflmte orgamc fluorescence
Occasional barren fine-grained Semifusinite at ea 0.5% Ro. 0.28 1 3 '-"'Occasional \ellow algal fragments. :
1300-1£00 limestone, Some barren Low-reflecting vitrinite at ca 0.15% Ro. ' H :
Ctgs calcareous shale - ' H K
: ) 0 02 0-a o6 08 o 12 P-4 r-ér'_ : R i R ST S .
Kerogen Small corroded vitrinite particles with 10 0.25 | 14 Fairly abundant bright-veltow spores. .
Ro. ca 0_3%30_ . : ) T e ST e T .
1369.5 .
SW( : -
¢ oz os os ss o iz 1a s | . | e - _ St
Cream and orange shale with Abundant telinite and collinite P 0.28 |16, | No organte fluoréscence -
good vitrinite, B P
1100-500 Occasional siltstone and sandstone, )
Cigs Good sample, ] | .
o) T2 0-4 06 o8 -0 1-2 14 Ik} : . B . L
Kerogen Rate vitrinite - Ro ca 0. 37 o 1 0.27 | 24§ ‘;’e[low spores and al_gde o
' - |Semifusinite at Ro cu 0.45% ] g { General dull brown bdekground
1545 - ' ' t[uorescen ce - pos&ubl\ sapropel
SWC T ST
o o2 04 5’6 08 10 Iz -4 16 _ o ]
. . i %) N — —
Kerogen Low-reflecting vitrianite at ca 0.15% Ro Ploair b o }_.Ffur"to moderate Lontent of \eilow -and
Good vitrinite at ca 9.25% tp 0. 3% Ro 0.27 | 11~ [|¥ ellov» —orange spores '
1647, 3 ' 0,42 : :
SWC ,
0 oz 04 06 08 10 r-2 ra 6 : . _
Kerogen |Abundant organic matter almost whotly 1o 0,16 { 1 Rare vellow sp’ox‘eé_ and resins.
. semifusinite at ca 0,97 Ro. 0. 31 3 e T e
1847.3 : .
SWC
. _ 0 02 0-4 06 08 - -0 12 -4 16 S . : o -
2065 kerogen Rare organic matter P 0.t 6 Abundant \eliow —gréen. xeilow -
Good vitrinite at ca 0, 3% 0,51 4 and vellow- -orunge 5poree..
: _ - 1 .Posmbie \eHO\s aigae.
SWC : - : RN
0 0:2 04 06 o8 [} 1-2 1-4 -6 . N ]
2074.5 kerogen Low reflecting vitrinite ot ca 0.15% Ro. °r To. 16 5 %bund(mt \eliou spores <lhd -
' Exinitic material predominant, ) dlgtle ' :
SWO
‘ : . 0 0! Ga 08 08 -0 112 4 E ) R u
Brown pyvrite shale with strong Occasional resin and semifusinite 1o 0.28 3 Abundant pale yéli-dw res i_:_}_end
brown stains and spore outlines Some low-reflecting vitrinite spores. ' . ; -
2060-090 ' '
Ctgs ‘ _
. 0 o2 04 06 08B -0 2 4 16 . v -
Kerogen Good telinite at 0.27% - 0.32% Ro 10 To.28 124 7 Abundant 3e!10\\ ind sellow orange
2060-000 Semifusinite at ca 0.5% Ro 'epor‘es ande%gae
Ctgs
g 02 04 086 o8 ) rz 418 S A
Varicoloured shales - pyritic Occasional inertinite. rare vitrinite 0 0,15 1.3 Abunddnt \ello\x resm veltow algae
with large carbonaceous stredke 0.19 o ‘md \eilow to v ellow~green onres :
2090-120 ‘ . , .
Ctgs RO. ca {) 1 2 ,( )
Poor sample. :i;
0o 0z ©4 06 OB 0 12 -4 6
0
0 02 04 06 O-8 1-0 1-2 -4 1-6
o 3
¢} C-2 G4 08 o8 R 2 1-4 l$
sl
¥
_ o} 02 0-a 08 08 i-0 2 i-4 ! S |
10 :
o] 0-2 o4 06 0-8 10 12 -4 i‘-G
10 ~ '
o o2 5a T 5e o8 1o R
10 . -
0 0-2 04 06 0-8 's-e iz P4 18]

DRAWING NO: 068P, 2424 3741

 DATE:

March, 1977
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