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I INTRODUCTION

A source rock investigation has been carried
out on a suite of cutting samples from well
ALICE~1, Amadeus Basin, Northern Territory,
Australia. The approximate location of the

well is shown on Figure 1.

The samples derive from three formations,

all of Cambrian age.

Source rock evaluation commonly comprises
determination of:
1. the presence (or absence) of hydrocarbons source
material in the rock samiles;
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 (”déad") organic matter such as

inertinites.




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 % organiec carbon are not considered to have a

potential for commercial oil accumulations.

The source rock indications (SRI), which
are a measure of the amount of pyrolysable organic
matter, are determined on the original samples and
in certain cases also a}ter extraction with organic
solvents. A systematically lower value after extract-
ion is due to the presence of extractable hydrocar-
bons, These may consist of trapﬁed oil, oil generated
in situ by a source rock, or e.g. gasoil used in the
drilling fluid.

In general, samples with source rock indida-
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, Fi#e categories of organic matter can be
distinguished, viz.: humic, mainly humic, mixed,

mainljkmrogenous,kerogénous. This classification




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 gaé and oil.

In addition to the type and the concentration
of the orgahic matter, the source rock quality is
also characterised by the distribution of the typical
organic constituents, or macerals1, 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. Wi?h _
increasing degree of organic metamorphism the organic
matter is gradually carbonised while generating
hydrocarbons. With increaséd 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.

1) maceral: an organic constituent which can be
recognised with the microscope (with objectives
25x to 50 x).



II RESULTS

The results are given in Table I and on the geochemical

log (Enclosure 1). The results may be summarised as

follows

a) Source rock indications (SRI)
No significant SRI-values (>30) have been encountered

in any of the cuttings.

b) Organic_carbon content

The darkest samples have been selected:

depth, ft Cyis wt%
3460 0.1
4950 0.1 - 0.1
6500 0.2
7400 0.1




III DISCUSSION AND CONCLUSION

All cuttings of the three Cambrian formations
encountered in this well show insignificant

source rock indications.

The organic carbon content, in the range 0.1 - 0,2 wt%,
is too low to comnsider these sediments to be even
postmature source rocks,

Therefore, the Cambrian sediments penetrated in

well Alice~-1 do not contain source rocks.
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l TABLE I (PAKT 1) WELL = - ALICE -1
DEPTH TYPC SCURCE ~  SOURCE TYpE ORGANIC
l oF ROCK ROCK OF CARBGON
SAMPLE INDICATION INDICATION ORGANIC CONTENT
MATTER
F BEFORE AFTER 4V
l EXTR, EXTR,
l 3100 c 5 - -
3230 C 5 - -
3250 c 10 - -
I 3300 c 5 - -
3350 € 5 - -
l 3400 ¢ 5 - -
¥ 3460 c 15 - 1
2540 c 15 - -
l 3675 c 15 - _
3800 ¢ 5 - -
' 3850 C 5 - -
39g0 o 5 - -
3950 € 5 - -
l 4000 c 5 - -
' 4050 C 5 - -
. 4100 c 5 - -
4150 C 5 - -
200 L 5 - -
l 4250 c 5 - -
4300 c 5 - -
l 435 z 5 - -
u400 ¢ 5 - -
4ys5g c 20 - -
I 4500 c 5 - -
4550 c 5 - -
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' TABLE I (PART 2) : WELL s ALTCE-1
DEPTH TYPE SOURCE SGURCE TYPE ORGANIC
. oF ROCK ROCK or CARBON
. SAMPLE INDICATION INDICATION ORGANIC CONTENT
MATTER
F BEFORE AFTER %W
l EXTR. EXTR
l 4850 c 5 - -
4900 c 5 - -
v 8950 C 5 - o1
' ¥ 4950 c 5 - -1
sQ00 c 5 - -
l 5050 c 5 - -
5100 c 5 - -
5150 C 5 - -
I 5200 ¢ 5 - -
5250 c 5 - -
l 53na ¢ 5 - -
5350 C 5 - -
5400 c 5 - -
I 5450 ¢ 5 - -
5500 c 5 - -
l 5550 C ' 5 - -
5600 ¢ 5 . - -
5650 c 5 - -
' 5700 ¢ 5 - -
5750 C 5 - -
l 5300 ¢ 5 - -
5950 C 5 - -
l 6000 c 5 - -
6050 ¢ 5 - -
6100 ¢ 5 - -




TABLE I (PART 31 WELL® ALICE-1
DEPTH TYPE SCURCE SOURCE TYPE ORGANIC

OF ROCK ROCK OF CARBON

SAMPLE INDICATION INDICATION OQRGANIC CONTENT
MATTER
F BEFORE AFYER W
EXTR« EXTRa
6400 C 5 - -
6450 L 5 - -
6500 C 5 - «2

6550 € 5 - -
66140 € 5 - -
6730 C s - -
6750 c s - -
7010 < 5 - -
7165 C 5 - -
1200 C 5 - -
725n C 5 - -
73058 C 5 - -
7350 C 5 - -

¢ 5 - -

c 5 - ol
7504 € 5 - -

TYPE OF SAMPLE C = CUTTINGS, R = CORE, S = SIDCWALL SAMPLE

CONTAMINATION = W = WALNUT FRAGMENTS OR SOME SIMILAR PRODUCT,
E = CELLOPHANE SHREDS - FIBRESs P = PLASTIC GR PAINT AND

C = CONTAMINATED BUT KIND NOT SPecIFIgED

A DAsH (-) INDICATES TEST NOT MADE , ASTERISKS INDICATE THLC
ORGANIC CARBON CONTENT IS THE AVERAGE FOR THE SAMPLES CONCERNED
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GEOCHEMICRL LOG

SCALE 1:5000
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