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I INTRODUCTION

Source rock investigations have been carried out on
. ' a suite of cutting samples and twe core samples from

the Australian well Morwong - 1, offshore Victoria

i (Gippsland Basin)., The location of the well is indicated
on the situation map (figure 1).
The samples, deriving from the Gippsland Formation (Mio~
cene) and the Latrobe Group (Middle Paleocene - Early
Eocene), are covering the interval 4990 - 7960 ft.

Source rock evaluation commonly comprises
determination of:
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'contenf
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
ére 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-
ipn is due to the presence of extractable hydrocar-
bons. These may consist of trapped o0il, o0il generated
in situ by a source rock, or e.g. gasoil used in the
drilling fluid.

In general, samplesvwith 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 ﬁith 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 v
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 1s found. For this purpose a microsco-
pic investigation on polished rock fragments.is |

carried out.

The maturity of source rocks 1is 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. Thé 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 47
FELDEA

The analytical results are detailed in table I and aré
displayed graphically on the geochemical log (enclosure 1).

They can be resumed as follows:

a) Source rock indications (SRI)

The Gippsland Formation (samples 4990 - 5340 ft) is
characterized by insignificant SRI wvalues.

. From thé samples representing the Latrobe Group (samples
5450 ~ 7960 ft), the following groups with SRI values
larger than 200 units can be differentiéted:

§ Samples 5450 - 5700 ft,
samples 5850 -~ 6200 ft,
samples 6450 - 6550 ft,
samples 7100 -~ 7200 ft,
samples 7450 - 7900 ft,
samples 6850, 7000 and 7300 ft.
The remaining samples show marginal SRI wvalues (predomi—‘
nantly in the sections 6350 - 6400 ft and 6600 - 6800 ft)
or values between 100 and 200 units. .
The interval 5400 - 7960 ft contains some extractable

hydrocarbons.

b) Type of'organic matter

The type of organic matter was determined as "mainly
humic"; sample 7549 ft qualified as "mainly humic to
mixed",

. ’ c) Organic carbon content

The organic carbon content has been determined in five

samples.

The values vary between 9.5 % (sample 7150 ft) and 18.0 %
(sample 7650 ft).
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Sample 5450 ft: Sapropelic organic matter (SOM) common ;

Vitrinite commong

Few sporinite and resinite; rare cutinite;

Liptodetrinite common;

Rare scleérotinites

Few fusinite;

Micrinite common.

Vitrinite grades into SOM,

SOM partly converted.

Sample 5850 ft: Few SOM;
Vitrinite common;
Few sporinite and liptodetrinite;
Rare cutinite and resinite;
Rare sclerotinite;
Few fusinitej
Micrinite common.
Vitrinite grades into SOM.
SOM partly converted.

Sample 6550 ft: SOM common} :
Vitrinite common;
Few sporinite;
Rare cutinite and resinite;y
Liptodetrinite commonj
Few fusinite;
Micrinite common;
Vitrinite grades into SOM,
SOM partly converted.

Sample 7549 ft: SOM commonj

' Few vitrinitey
Few sporinite;
Rare resinite and cutinitej
Liptodetrinite commong
Rare sclerotinite,
Vitrinite grades into SOM,
No conversion of SOM observed.

e) Vitrinite reflectance measurements

Vitrinite reflectance measurements could be carried
out in four samples. The histograms are given in

figures 3 - 6. On figure 2 the results are plotted

versus depth.

e R
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The Gippsland Formation (above 5422 ft) is barren of

source rocks.
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Rather high organic carbon contents (up to 18.0 % in
sample 7650 ft) and relatively high SRI values confirm

§ ‘ ‘the presence of genuine source rocks in the intervals

| 5422 - 6300 ft, 6450 - 6550 ft and 7000 - 7960 ft

3 . (Latrobe Group). Marginal source rock indications pre-
dominate in the sections 6350 - 6400 ft and 6600 - 6900 ft.
. ‘ The typé of organic matter was determined as "mainly humic".
("mainly humic to mixed" in sample 7549 ft).

The maceral composition with SOM and vitrinite as main
constituents favours the generation of oil and gas.

The amount and the habitat of the organic matter in

sample 5850 ft suggeét that these source rocks will yield
onl& a minor amount of oil.

The vitrinite reflectance measurements, as well as the
presence of cutinites and resinites in all samples,
indicate that the whole section penetraéedkis still in an
immature stage for oil generation.

Thus, the‘Latrobe Group contains immature source rocks
(genuine ones in the sections 5422 - 6300 ft, 6450 - 6550 ft
and 7000 - 7960 ft; mainly marginal ones in the intervals
6350 - 6400 ft and 6600 - 6900 ft) for gas and oil.
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.r TABLL I (PART 1) WEOLL : MORWNONG -1
DEPTH. TYPE SOURCF SO LRCE TYFE ORGANIC
CF RO CK RUCK OF CARBON
SAMPLE INDICATION INDICATION ORGANIC CONTENT
MATTCR
F ‘ EEF CRE AF TER X
EXTR. EXTR.
7549 R 940 625 MH/M -
7550 R 247 205 , -
) : 4990 c ' 25 - ‘ -~
- 5350 c 2¢ - -
511y Cc 15 - : -
-
5177 C 10 - -
52 30 C 5 - -
5293 C ic - -
5340 c 15 - -
5400 C 73 65 -
545G C 903 343 MH 14.3
5530 C 755 635 -
5553 C 492 43¢ -
5636 C 685 665 -
5650 c 302 2a¢ -
5703 c P 21¢ -
5750 c 113 113 -
5814 C 205 196 -
5353 c 575 533 MH -
5908 c 255 33 -
5957 C o 225 -
6300 c 167 235 11.8
£ J50 c 403 375 -
6103 c oc 2953 -
€152 c oL 2zc -
€230 c 417 39z -
€250 C 197 1¢5 -
. ’ 63900 C 15C 145 -
€350 C &r 7: -
£400 ¢ G y 3 -




TABLE I (PART 2) Y, WELL: HORWONG -1

FELDER
DEPTH TYPE SOUR CC SCLRCE TYPE ORGANIC
CF RCCK FGCK oF CARBON
SAMPLE INUDICATION INDICATION GORGANIC COUNTENT
' MATTER :
r BEFCRE AFTER . XN
EXTR. CXIR.
€450 c 355 275 -
6533 c €35 59¢C -
6550 C 9G3 9C3 MH 11.4
6600 o 12¢C 9C ‘ -
€650 C 95 g5 -
670C o 138 122 -
€750 C 25 75 -
€800 c 7C €5 -
6850 C 24¢ 225 -
6940 c 65 6% -
730C C 25¢C 2137 -
7350 C 19¢C 17C -
7100 C 24¢ 215 -
7150 C 465 4358 9.5
7230 C 235 233 -
7250 c 195 19: -
7390 o 255 24 -
735C c 85 s -
7408 C 18¢C 125 -
7450 c 59 505 -
7503 C €Lt 5uC -
7550 c 7%C 62z -
7630 o 225 21: -
7652 C €73 752 17.8
7650 C 87¢ 7 12.0
7733 C °ic 4€ 2 -
77508 C (= 503 -
73233 C Jer 255 -
7850 C 4.5 1z -
7990 C 37z 303 -
71960 C 125 11< -

- - o = - o ——— - —— — - ———— W — W —— . W hee T m—n— - —

TYPE GF SAMPLE € = CuTTINGSy R = CORE, 5 = SICDEWALL SAMPLE

CONTAMINATION : W = WALNUT FRAGMENTS CR SOME SIMILAR PRODUCT,
E CELLOPHANE SHREDS, F = FIBRLES, P = PLASTIC OR PAINT AND
C CCNTAMINATED BUT WIND NOT SPECIFIECL

te i

A DASE (')vINUICATES TEST NCT MADE, ASTERISKS INDICATE THE
CRGANIC CARBON CUNTEWNT IS THE AVLRAGZ FOR THE SAMPLES CONCERNED




PE604603

This is an enclosure indicator page.
The enclosure PE604603 is enclosed within the
container PE906524 at this location in this

document.

The enclosure PE604603 has the following characteristics:

ITEM_BARCODE

CONTAINER_BARCODE =

NAME =
BASIN =

PERMIT

TYPE

SUBTYPE
DESCRIPTION
REMARKS
DATE_CREATED
DATE_RECEIVED
W_NO
WELL_NAME
CONTRACTOR
CLIENT_OP_CO

(Inserted by DNRE

PE604603
PE906524
Geochemical Log
GIPPSLAND
VIC/L4

WELL

= WELL_LOG

Geochemical Log of Morwong-1
30/04/80

W660

MORWONG-1

SHELL AUSTRALIA

ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)
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