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INTRODUCTION

A source-rock investigation lias been carried out

on cutting samples from well 3i/2-^f offshore Norway,

The location of the well is shown on Figure 1•

The samples are of Lower Tertiary to Lower

Triassic age.

Source rock evaluation commonly comprises

determination of:

!• the presence (or absence) of hydrocarbons source

material in the rock samples;

2. the quality of the organic matter as well as the

distribution of its specific constituents;

3« the degree of organic metamorphism (as level of

maturity)•

A source rock is identified by measuring

the amount of temperature reactive ("live") organic

matter present, i.e. the amount of organic matter

that yields hydrocarbons upon pyrolysis. The method

excludes any ("dead") organic matter such as

inertinites•
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In addition, the total organic carbon content

can be determined which gives the sum of "live" and

"dead" organic carbon. Rocks containing less than

0,5 % organic carbon are not considered to have a

potential Tor commercial oil accumulations.

The source rock indications (SRl), which

are a measure of the amount of* pyrolysable organic

matter, are determined on the original samples and

in certain cases also after extraction with organic

solvents» A systematically lower value after extract-

ion is due to the presence of extractable hydrocar-

bons • These may consist of trapped oil, oil generated

in situ by a source rock, or e.g. gasoil used in the

drilling fluid.

In general, samples with source rock indica-

tions of 30 OT less do not represent (immature or

mature) source rocks. Values between 30 &n*l "*00 gene-

rally indicate marginal source rocks, while values

above 100 commonly indicate good source rocks.

Intervals or samples with high source rock

indications are investigated under a microscope to

ensure that the high values indicate genuine source

rock properties and are not due to contaminants of

an organic nature such as lost circulation material.

quality of a source rock for oil/gas

generation depends on the type of organic matter

present. Five categories of organic matter can be

distinguished, viz.: humic, mainly humic, mixed,

mainly kerogenous, kerogenous. This classification
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is based on the hydrogen content of the organic

matter•

Source rocks with organic matter of kerogenous,

mainly kerogenous and/or mixed type generate predo-

minantly oil. Organic matter of humic type generates

gas only. Strata with organic matter of mainly humic

quality generate either gas, or gas and oil.

In addition to the type and * the concentration

of the organic matter, the source rock quality is

also characterised by the distribution of the typical

organic constituents, or macerals , in the sediments.

The maceral distribution cam be used to further

qualify the source rock, especially when mainly

humic quality is found. For this purpose a microsco-

pic investigation on polished rock fragments is

carried out•

The maturity of source rocks is expressed

in terms of degree of organic metamorphism. With

increasing degree of organic metamorphism the organic

matter is gradually carbonised while generating

hydrocarbons. Vith increased carbonification the

light reflectance of vitrinite, one of the coal

macerals, increases. The degree of organic metamor-

phism can be assessed by measuring this reflectance.

i) maceral: an organic constituent which can be

recognised with the microscope (with objectives

25x to 50 x).
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II RESULTS

The results are given in Table I, detailed in Figure 2

and are plotted on the Geochemical log (Enclosure 1).

The results may be summarised as follows :

a) Source rock indications (SRl)

Significant SRI-values have been detected in the

following intervals :

- in the Paleocene two marginal SRI-values of JO

and 40 units.

- in the interval 1708 - 1792m continuously marginal

SRI-values between 40 and 85 units»

- in the interval 1804 - 1894m almost continuously

high SRI-values between 100 and over 900 units.

- in the Lower Jura and Rhaet in th® interval

1906 - 2kOJm not continuously marginal SRI-values

(<100 units) with one exception at 2280m of

115 units.

- in the Trias» only in the Anis in an interval between

4068 - 4104m almost continuously significant

SRI-values between 45 and 420 units.

b) Type of organic matter

Three samples have been selected :

1858m - humic to mainly humic

2280 - humic

4080 - humic

c) Maceral description

Eight samples have been investigated microscopically.

A semi-quantitative maceral description is given

at the next page.
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d) Organic carbon content

depth, m

1350

1732

1858

1918

2124

2367
2808

3^05
4080

4701

Ct, vt#

0.9

1.3

18.3 - 18.6

1 .0

0.9

0.8

0. 1

0. 1

5.6 - 5.6

0. 1



Ill DISCUSSION AND CONCLUSIONS

In the Paleocene9 represented by samples from

1302m down to its base at 1364.3m, two very marginal

SRI-values have been encountered at 1329 and 1350m.

A maceral analysis of the latter sample shows rare

non-favourable SOM as main maceral, furthermore

few solid hydrocarbons.

Both samples can be considered to represent very

marginal source rocks for gas.

In the interval 1708 - 1792mf mainly in the Bathonian

(1709 - 1773? m) marginal SRI-valu©s up to 85 units

have been detected. The distribution of the rare

SOM is non- favourable in sample 1732m and few coal

particles have been observed.

This interval represents marginal source rocks for gas.

In the interval 1804 - 189^m almost continuously

high SRI-values have been detected. Maceral analysis

of sample 1858m shows coal particles rich in

vitrinite with common sporinit©. No vitrinita-

reflectance measurement could be made due to the

lack of suitable material.

This interval contains source rocks for gas.

In the Lower Jurassic and Rhaetian formations»

in the intervals 1906 - 2136 and 2200 - 2280m,

marginal SRI-values have been measured.

Maceral analyses of samples 1918 and 2124m show

a similar picture : rare non-favourable SOM

and few desraocollinite and few liptodetrinite

and microplankton as main macerals.

Samples 1968, 1980 and 1992m show under the microscope

rare coal particles and silt(stone) with impregnations,

fluorescing under ultra-violet light, perhaps related
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to the solid hydrocarbons detected in sample 2124m.

Both intervals may be considered to contain

marginal source rocks for gas.

In the Anisian, two samples from 4068 and 4080m

show high SRI-values around 200- and 400 units.

Amount and type of organic matter and maceral

analysis (liptinite-rich coal particles with

abundant vitrinite ) stamp th©s© samples as source

rocks for gas. (Contamination is not considered to play

a role)•

In addition to the cuttings, on© core sample from

the base of the Oxford!an (1463.3m) has been investigated

microscopically. The maceral study shows few

non-favourable SOM and few liptinit© as main mac@rals.

Although SRI-values, amount and type of organic matter

are not known, it is probable that cor© sample 1463.3m

represents source rock*: for gas*
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1
.. 1 IV SUMMARY

I In well 31/2-4 the following source rocks have

| been encountered :

*m - samples 1329 and 1350m of the Paleocene represent

J very marginal source rocks for gas.

^

- interval 1?08 - 1792m contains marginal source

rocks for gas.

T - interval 1804 - 1894m contains source rocks for gas.

- in the Lower Jurassic and Rhaetian formations,

j in the intervals 1906 - 2136 and 2200 - 2280mf

* marginal source rocks for gas are present.

! - in the Anisian formation, two samples at 4068 and

* 4080m contain source rocks for gas.

I - based only on maceral analysis, it seems highly

probable that core sample 1463.3m represents

a source rock for gas.
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