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I INTRODUCTION

A source rock evaluation study has been carried out
on a suite of cutting samples from the Australian well

Narimba - 1 (offshore Tasmania, Bass Basin).

The location of this well is shown on a sketch map on
figure 1.

The samples, covering the interval 5000 - 10930 ft,

are mainly of Eocene age (Eastern View Group and "Upper

Eocene Shale").

Source rock evaluation commonly comprises
determination of
1. the presence (or absence) of hydrocérbons source
matefial'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 sum 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 (SRI), which
are a measure of the amoﬁnt 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 o0oil, o0il 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
df 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 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 S50 x).
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IT RESULTS

The analytical results are tabulated in table I and
are shown as well on the geochemical log (enclosure 1)

They may be commented as follows:

a) Source rock indications (SRI)

i From the samples 5000 - 6000 ft only insignificant

or very marginal SRI values were obtained.

The samples 6050 - 10930 ft show genuine SRI wvalues,
mainly larger than 200 units (often even > 900 units).

From the following samples only marginal SRI wvalues
(that is below 100 units) were obtained: samples 6850,
1 9150, 10000, 10050 and 10 550 ft.

| b) Type of organic matter

The type of organic matter of the interval with high

! SRI values was determined as "mainly humic".

c) Organic carbon content

The high organic carbon contents (up to approx. 39 % in
sample 9300 ft) reflect the lithology with abundant

coals and coaly shales.

d) Maceral descriptions

Sample 6050 ft: Few SOM;(sapropelic organic matter);
Vitrinite commonj
Few sporinite and liptodetrinite;
Rare resinite;
Rare sclerotinite and fusinite;
Micrinite common.
Vitrinite grades into SOM.
SOM partly converted.

Sample 6300 ft: SOM common;
Abundant vitrinite;
Few sporinite; ,
Rare cutinite and resinite;
Liptodetrinite commonj -
Few exsudatinite;
Rare sclerotinite and fusinite.
Vitrinite grades into SOM.,
SOM partly converted.

‘.lllI‘.llIlllllll-.-lllIIlI--IIIllIllIllllI--------------!!!II!!



Sample 7050 ft:

Sample 8150 ft1

Sample 9210 ft:

Sample 10580 ft:
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Few SOM;

Abundant vitrinite;

Sporinite and liptodetrinite commonj;
Few resinite;

Rare cutinite;

Rare sclerotinite and fusinite;
Micrinite common.

Vitrinite grades into SOM.

SOM partly converted.

SOM common;

Abundant wmitrinite;

Few sporinite, resinite and liptodetrinite
Rare cutinite;

Few exsudatinite;

Rare sclerotinite and fusinite;

Micrinite common.

Vitrinite grades into SOM.

SOM partly converted.

SOM common;

Vitrinite commonj

Rare sporinite and liptodetrinite;
Few exsudatinite;

Rare fusinite;

Micrinite common;

Vitrinite grades into SOM,

SOM partly converted.,

SOM common;

Abundant vitrinite;
Micrinite common.
Vitrinite grades into SOM.
SOM completely converted.

All the samples are severely oxidised, probably due to
drying of the sample material at too highqtemperatures

in the area.

e[ Vitrinite reflectance measurements

As the vitrinite particles are partly oxidised the

reflectance measurements mentionned below are rather

too high.

Sample 6050
6300
7050
9210
10580

ft
ft
ft
£t
ft

VR = 0.57
0.56
0.55
0.67
0.85

0.05
0.03
0.04
0.04
0.08

I+ 1+ I+ |+

I+

Sample 8150 ft does not contain any suitable vitrinite.
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IXIX DISCUSSION AND CONCLUSIONS

High source rock indications and considerable organic
carbon contents indicate the presence of source rocks

in the interval 6050 - 10930 ft.

The type of organic matter ("mainly humic") reflects the
maceral composition with vitrinite and sapropelic organic
matter as its major components.

This composition enables the generation of gas and oil.
The best o0il source rock material was found in samples
8150 and 10 580 ft.

The vitrinite reflectance measurements as presented on
figure 2 are not very reliable because the vitrinite
particles are partly oxidised. The measured values are
rather too high. '

The occurrence of resinites and cutinites in the samples
above 8200 ft as well as the presence of extractable
hydrocarbons indicate that the source rocks are immature

to just mature for oil generation.

Thus, it might be concluded that the section 6050 - 10930 f

contains immature to just mature source rocks for gas
and oil.
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TABLE 1 (PART 1) VELL s NARIMEA-1
DEPTH TYPE SOURCE SOURCE TYPE 0IGANIC
oF P OCK P OCK OF CARBON
SAMPLE INDICATION INDICATION ORGANIC CONTENT
MATTER
F BEF ORE AT TER T
~ LEXTP, £X IR,
| e e
5000 c 15 - -
5050 c 17 - -
51170 c 17 - ’ -
5150 c 15 - ‘ -
f 5190 c 1t - -
525¢C C 10 =
5310 C 15 - -
5370 C 15 - -
5430 C 15 - =
5480 C 17 - -
55470 C 37 - -
5600 C 2% = -
5660 C 15 - -
5720 C 41 75 -
5760 C 43 Z5 -
£8 10 C 47. N -
586N C 20 - =
5920 C 15 -
595C G 47 b7 -
€070 - 22 - -
| €050 C 513 452 MH -
1 €170 c 473 45 11.1
| €15 C 315 287 -
| €210 € 230 225 -
€270 C s 9073 > 9ra -
6300 C > 9C) > 9ng MH -
6410 t > o453 795 -
6730 C > 909 > 919 -
€810 £ 395 335 -
€850 C 105 95 -
|
1
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TAELE I (PART  2) NOLL : NARIMEA -1
DEPTH TYPC SOURCE SCUPCE TYPE 03GANIC

OF £ U CK P OCK or CARBON
SAMPLE INDICATION INDICATION ORGANIC CONTENT
MATTER
F REF ORE AF TER W
EXTR. EXTR.

6970 c 170 165 -
‘ €950 c 531 52 -
7000 C 2417 193 d -
7050 c > 902 >9n3] MH -
7100 c 119 100 -
7200 C > 937 s 9rg -
7250 C 747 565 =
7300 C 821 605 -
7370 c > 900 s 900 : -
7470 c > a0 >9m7 B
7530 c > 9060 685 e
7550 c 345 325 -
76 0 c > 930 > 9rj -
7650 c > 999 762 -
7720 C 133 115 -
7750 C 157 1223 -
7870 C > 9p) > 9nq -
7850 c > 9gn > 903 -
7970 c > 929 > 9r) ‘ -
£020 C > 9an > 9rn -
8150 L > copgn > onn MVH 19.1
§2 30 C 205 10 -
23130 C 169 1€5 -
$350 c 2395 2¢5 -
2470 c 227 225 -
£450 C 235 375 -
8510 c > 6073 > 9n7 -
£6 30 C 761 725 =
2650 ¢ 155 1°5 -
£770 C 153 147 B
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TABLE I (PART 3)

WELL?®

- ——————————————————————————————— i ————— -

CEPTH TYPE SCGURCr

OF PCCK
SAMPLE INDICATION

F EEF ORE

EXTR.
8750 C 130
£8 70 C 265
£890 C > 9CA
8920 C 355
9020 C ¢a
ops0 C > 900
9130 C 153
9150 «C 70
9210 C > 909
93710 C > 9n)]
9300 c > 940D
24 10 155
cy 60 C > 963
$510 C > 919
5580 C > 943
9670 C > 9CC
€650 C 608
%8 70 C s 903
<850 C 415
9900 C 525
950 C uen
10070 ( 165
12050 & 57
10110 C > 903
10170 C > 9C3
10280 o > %C1
1C300 C ETS
104 50 C 2.3%
10520 C Ly
10550 € £5

SOURCE
P ACK
INDICATION

AF TER
EY TR.

115
225
> 9rg
254

545

> 9019

113
40

> 900
> on]

NARIMEA -1
TYFE 0RGANIC
oF CARBON
ORGANIC CONTENT
MATTER
W
MH -
39.1
'37.2
541

——————— i ———— T ————— i ——————————— -
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TABLE I (PART ) WELL :® HARIMPA-1
DEPTH TYPE SOUR CE SOURCF TYFE ORGANIC
oF ROCK rcchk cF CARBON
SAMPLE INDICATION INDICATION OPGANIC CONTENT
MATTER
F RLF ORE AF TER W
EXTR. EXIR,
17580 C > ann > 903 M -
10650 ( > °r3 > 97n -
1C790 C > 9C0 > 9r0 : -
10750 C 291 15 : -
10800 C s oLn > 90D 33.8
1C9 30 C s 903 > 900 -

—— i ———————— —— ——— - — -

TYPE OF SAMFLE C = CUTTINGSy R = COREy S = SIDEWALL SAMPLE

CONTAMINATION : ¥ = WALNUT FFAGMENTS OP SOME SIMILAR PRODUCT,
= CELLOFHANE SHREDSy F = FIERES, F = PLASTIC OR PAINT AND
C = CONTAMINATED BUT CIND KROT SPECIFIFD

A DASH (-) INDICATES TEST NOT MADF, ASTCRISKS INDICATE THE
ORGANIC CAREOM CCNTENT IS THE AVERACE FCR THE SAMPLES CONCERNED
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