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INTRODUCTION

A source rock evaluation has been carried out on

a suite of cutting samples of sediments penetrated

by well 31/2-1, Norway.

Source rock evaluation commonly comprises

determination oft

1. 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 (= 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 stun of "live" and

"dead" organic carbon. Rocks containing less than

0.5 % organic carbon are not considered to have a

potential for 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 or less do not represent (immature or

mature) source rocks. Values between 30 and 100 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.

The 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 can 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. With increased carbbnification 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

a. Source rock indications.

In general the samples show low source rock

indication values (varying from insignificant up to

150 units). Intervals 1200 - 1426, 1716 - i860 and

2196 - 2286 m show insignificant- source rock

indication values (smaller than 30 units). Samples

1923, 1941, 2295, 2304 and 2313 m show source rock

indication values between 340 units up to larger

than 900 units.

b. Vitrinite reflectance measurements.

Only one sample contained suitable vitrinite

for reflectance measurements:

sample 1923m: VR = 0.64 ± 0.03 (DOM = 61 - 1).

c. Type of organic matter.

The type of organic matter was determined in

thirteen samples with the following results:

sample 730 m - humic/mainly humic

,, 85O m - humic/mainly humic

,, 900 m - mainly humic

,, 1100 m - mainly humic/mixed

,, 1190 m - mainly humic/mixed

» » 1435 m - mixed

,, 1680 m - mainly humic

,, I869 m - mainly humic

,, 1923 m - humic

,, 2088 m - kerogenous

,, 2304 m - humic/mainly humic

i 1 2349 m - mainly humic

,, 2412 m - kerogenous
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d. Organic carbon content.

The organic carbon content was measured in

thirteen samples with the following results:

sample 730 m - 1.6 $C

, , 850 m - 1.1 °/>C

, , 900 m - 2.8 %C

, , 1 100 m - 1 .2 °/>C

, , 1 190 m - 1 .0 °JoC

, , 1435 m - 1 .4 »/>C

, , 1680 m - 1 .9 i"C

, , 1869 m - 0.8 ioQ,

, , 1923 m - 30.3 e/>C

, , 2088 m - 1.1 %C

,, 2304 m - 22.1 , 21.3 %C

,, 2349 m - 4.3 , 4.3 #C
,, 2412 m - 0.6 $C

V MACERAL DESCRIPTION

For a better understanding of the source rock

evaluation it was felt necessary to carry out

maceral description. Twelve samples were investigated

at 610, 730, 900, 1100, 1435, 1680, 1869, 1923,

2088, 2304, 2349 and 2412 m.

Sample 610 m: rare sapropelic organic matter (SOM);

rare detrital vitrinite; rare liptodetrinite/micro-

plankton. Contamination observed. *'

Sample 730 m: few SOM; rare detrital vitrinite;

rare liptodetrinite/microplankton.
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Sample 900 m: SOM present; few detrital vitrinite;

few liptodetrinite, expulsion products and

micrinite; rare microplankton. Some oxidation

features observed. Solid hydrocarbons observed.

Sample 1100' m; few SOM; rare detrital vitrinite;

rare liptodetrinite/microplankton. Some oxidation

features.

Sample 1435 m; rare SOM; rare detrital vitrinite;

rare liptodetrinite/microplankton; rare micrinite;

expulsion products present. Solid hydrocarbons

observed.

Sample 1680 m: rare SOM; rare liptodetrinite/micro-

plankton; few expulsion products. Abundant coal

particles resembling fossil wood (contamination ?).

Sample 1869 m> rare liptodetrinite/microplankton;

few expulsion products. Some coal particles

observed, resembling fossil wood (contamination ?).

Sample 1923 m: few SOM; abundant vitrinite; sporinite,

liptodetrinite, fusinite and micrinite present; rare

resinite and expulsion products.

Sample 2088 m; few SOM; rare detrital vitrinite;

liptodetrinite and expulsion products present;

few microplankton. Solid hydrocarbons observed.

Sample 2304 m; few SOM; abundant vitrinite; sporinite,

liptodetrinite and micrinite present; rare cutinite,

expulsion products; few microplankton and fusinite.

Sample 2 349 m; few SOM; rare detrital vitrinite;

rare sporinite, cutinite, liptodetrinite, expulsion

products and fusinite. Some oxidation features.

Some coal particles observed(contamination ?).

Sample 2412 m: rare SOM; rare detrital vitrinite; few

liptodetrinite/microplankton and expulsion products.

Solid hydrocarbons observed. Sample partly severely

oxidised.
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On the basis of microscope observations, we

conclude that samples 610, 1680 and 1869 contain too

small amounts of organic matter to qualify as

source rock.

The type of the organic matter in samples

730, 900, 1100, 1435, 2088,2349 and 2412 is

sapropelic organic matter (SOM) together with

some detrital vitrinite and some liptodetrinite/

microplankton, and is therefore considered favourable

for oil and gas generation. The type of the organic

matter in samples 1923 and 230*1 is predominantly

vitrinite and SOM, together with liptinites,

and is therefore considered favourable for both gas

and (some) oil generation.

The amount and the habit of the organic matter

in the samples lead to the following conclusions:

- samples 730, 1100, 1435, 2088, 2349 and 2412

contain gas source rocks only;

- samples 900, 1923 and 2304 are considered to contain

gas source rock and marginal oil source rock.

Microscope observations of samples in interval

480 - 65O m shows that all samples are severely

contaminated. The autochthonous matter contains

no source rock particles.

Samples 1680, 1869 and 2349 (?) contain coal

particles resembling fossil wood. These coal

particles are interpreted as contamination (mud-

additive?).

The organic matter in samples 1435, 1923 and

2304 shows initial conversion features.

Samples 900, 1435. 2088 and 2412 contain

solid hydrocarbons.
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VI CONCLUSIONS

A suite of cutting samples of sediments

(interval 480 - 2430 m) penetrated by well 31/2-1,

Norway, has been investigated for the presence

of source rock and maceral content.

The results indicate that interval 480 - 65O m

is severely contaminated. Microscopically no

source rocks were detected in this interval.

Interval 710 - 1190 m contains source rock for

gas. Within this interval marginal, immature

source rocks for oil are present in interval 880 -

950 m. The quality of the organic matter is humic

to mixed. The organic carbon content ranges between

1.0 and 2.8 %C.

Intervals 1435 - 1450 m, 1869 - 2187 m and 2295 -

2421 m contain source rock for gas. The quality of the

organic matter is humic to mixed. Samples 2088 and

2412 show a quality of kerogenous type; this is

probably due to the presence of solid hydrocarbons

in these samples. The organic carbon content ranges

between 0.6 and 30.3 %C. Within these intervals,

samples 1923, 1941, 2295, 2304 and 2313 contain also

immature/mature, marginal source rock for oil. These

samples can be described as containing SOM-coaly

shales and coal particles. The organic carbon content

of these samples ranges between 21.3 and 30.3 $C. The

quality of the organic matter of these samples is

humic to mainly humic.

In a number of samples solid hydrocarbons are

detected.

Some samples contain coal particles resembling

fossil wood; these particles are interpreted as

contamination (mud-additive ?).
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