ON

I

§
)

5]

4

R

LEUM DiviS

‘OPEN FILE




(».._\) \’
K #+09
26 JUN 1987
PETROLEUM DIVISION

April 1980
RKER 80.04lL
EVALUATION OF SOURCE ROCK PROPERTIES OF
SEDIMENTS PENETRATED BY WELL
MORWONG -~ 1, AUSTRALIA

by
TH.E. FELDER

BUREAU OF MINERAL. RESOURCES
CORE AMD CUTTIMGS

LARSGRATGRY

i Available {ui puuiic inspection

T
and/or copying aft;%’_‘? {\:&.&& \%SS;D'

= rad

Investigation A @
95. 14,74 '

This CONFIDENTIAL report is made available subject to the condition that the recipient will
use the information contained therein for his own business only and will not divulge it to
third parties without the written authority of the sponsoring party.

KONINKLIJKE / SHELL EXPLORATIE EN PRODUKTIE LABORATORIUM
RIJSWIJK, THE NETHERLANDS




S

CONTENTS

I Introduction 1
IT Results L
IITI Discussion and conclusions 6 .
Figure 1 Situation map

Figure 2

Figures 3-6

Table I

Enclosure 1

Vitrinite reflectance as a function of depth

Vitrinite reflectance histograms

Source rock properties

Geochemical log “//




I  INTRODUCTION

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

the Australian well Morwong - 1, offshore Victoria

(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 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 o0il 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 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, o0il generated
in situ by a source rock, or e.g. gasoii 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
indicatiggs 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




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 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. With

increasing degree of organic metamorphism the organic
mat%;r is gradually carbonised while generating
hydrocarbons. With increased carbonification the
light reflectance of vitrinite, one of the coal
macerals, increases. The degree of orgahic 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).

./‘\‘



LR T LT P YRR S AN R I i

RO

1T RESULTS

The analytical results are detailed in table I and are
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 the samples representing the Latrobe Group (samples

5450 - 7960 ft), the following groups with SRI values

larger than 200 units can be differentiated:

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 values (predomi- -
nantly in the sections 6350 - 6400 ft and 6600 - 6800 ft)
or values between 100 and 200 units. V

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"®. )

¢) 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).

b




d) Maceral descriptions

Sample 5450 ft:

Sample 5850 ft:

Sample 6550 ft:

Sample 7549 ft:

~ %

Sapropelic organic matter (SOM) common
Vitrinite commonj

Few sporinite and resinite; rare cutinite;
Liptodetrinite common;

Rare scileroetinite;

Few fusinite;

Micrinite common.

Vitrinite grades into SOM.,

SOM partly converted.

Few SOM; ‘
Vitrinite commonj '

Few sporinite and liptodetrinite;

Rare cutinite and resinite;

Rare sclerotinite;

Few fusinite;

Micrinite common.

Vitrinite grades into SOM.

SOM partly converted.

SOM common;

Vitrinite commonj

Few sporinite;

Rare cutinite and resinite;
Liptodetrinite commonj

Few fusinite;

Micrinite commonj

Vitrinite grades into SOM,
SOM partly converted,

SOM commonj}

Few vitrinite;

Few sporinite;

Rare resinitbte and cutinite;
Liptodetrinite commonjg

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 pPlotted

versus depth.



III DISCUSSION AND CONCLUSIONS

The Gippsland Formation (above 5422 ft) is barren of

source rocks.

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 ‘
(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 o0il and gas.

The amount and the habitat of the organic matter in

sample 5850 ft suggest that these source rocks will yield
only a minor amount of oil.

The vitrinite reflectance measurements, as well as the
presence of cutinites and resinites in Qll samples,
indicate that the whole section penetrated is 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.

S
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.;’ TABLE I (PART 1) WELL ¢ MORWONG -1
e ro.c s
DEPTH TYPE SOURCE SOURCE TYFE ORGANIC
CF ROCK R UCK oF CARBON
SAMPLE INDICATION INDICATION ORGANIC CONTENT
MATTER
F BEFCRE AF TER W
EXTR. ©~ ~ EXIR.
7549 R 940 624 | MH/H -
7550 R 24c 205 Lo, ¢ -
4990 c 25 - A -
- 505¢C o 2C - - -
5114 C 15 - -
Y5170 c 10 - -
5230 c 5 - -
5293 C ic o - -
. 5340 C 15 - - -
> 5400 C 79 65 -
545G (g, C 943 84C MH 14.3 7
5500 c 755 635 -
5550 o 492 43¢ -
5606 o 685 665 -
5650 c. 3LC 28¢C -
5704 c 243 21¢ -
5750 c 115 115 -
5814 c 2355 19¢ -
5353 C 575 535 MH -
5900 o 385 38¢ -
59535 - c zsc 225 -
6300 126,y C 36l 285 11.8
L350 c 420 375 -
6133 c 3zc 293 -
€153 C 25¢C z2¢ -
A €200 c 417 39¢ -
i €250 c 190 1¢5 -
| 6330 C 15¢C 145 -
g €358 C e 72 -
; c400 C 5z 43 -

- - - - - . . - - ——n T = et - . .- e W e e M 4m e m wn e = e em e M e S G G e =

A




ONTAMINATION : W = WALNUT FRAGMENTS CR SOME SIMILAR PRODUCT,
= CELLOPHANE SHRELDS, F = FIBRES, P = PLASTIC OR PAINT AND
= CONTAMINATED BUT wIND HOT SPECIFIEC

¥ TASLE I (PLART  2) wiles EORWCNS~1

DEPTH . TYPE SOUR CE SOLRCE TYPE ORGANIC
. . CF RCCK  POCK OF CARBON

; SAMPLL IGCICATION INDICATION GRGANIC CONTENT

i MATTER

} r BEFCRE AF TER TN

EXTR. EXTR.

£450 c 355 275 -
65913 o €55 59¢C - -
6550 /7354 C 960 9C3 MH 11.4

! 6603 C 12¢C 9G -
£65a C 95 85 -
670C C 135 135 -
6750 C 3 25 -
€800 c 7¢C €5 -
6850 C 240 235 -
£900 c 65 60 -
7000 C 2580 213 ) -
7350 C 19¢C 175 -
7100 C 243 215 -
7150 2074,3 € 465 435 9.5
72340 C 235 235 -
7250 c 195 192 -
7340 c 255 248 -
7350 C 35 ec N
7408 C 15¢ 125 -
7450 C 597 505 -
7503 C eet 540 -
7550 C 752 622 -
7605 C 225 213 -
7658 4y 2 2/.7 C £73 75C 17.8

: 7650 5 39,5 C 37¢C 752 18.0

3 7703 C ciC Ge2 -

g 7750 C €2 585 ) -

{ 73133 C e 255 -

3 7850 Cc 4.5 312 -

! 7920 C 37° 323 .-

3 71964 c 125 113 -

. TYPE GF SAMPLE € = CuTTINGSy R = CORE, 5 = SIDEWALL SAMPLE

Mmoo

é A DASH (-} INUCICATES TEST NCT MADE, ASTLCRISKS INDICATL THE
; CRGANIC CARBON CUNTENT IS THE AVLRAGCT FOR THE SAMPLES CONCERNED

it
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