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I. INTRODUCTION

A source rock evaluation has been carried
out on core and cutting samples from well
Flounder-1 , Gippsland Basin , Autralia.

The approximate location of the well is
shown in Figure 1.

The samples are taken from the interval
6000 to 11740 ft (TD) , i.e. Tertiary -

Upper Cretaceous.

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 (= 1evel 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.



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. 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 guality 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

gquality 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 maceralsl, in the sediments.
The maceral distribution can be used to further
qualify the source fbck, especially when mainly
humic quality is found. For this purpose a microsco-
Pic investigation on polished rock fragments is

carried out.

The maturitvy 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-

pPhism 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).



ITX RESULTS

The results are listed in Table I (source rock
indications , type of organic matter , total
organic carbon content) , Table IT (maceral
descriptions , comment lines) and Figure 2 a-h
(vitrinite reflectance histograms).

The vitrinite reflectance as a function of depth
is illustrated in Figure 3.

The results are summarised in Enclosure 1
(geqchemical log).

This report incorporates the results discussed

in report RKER 0125.76 as well.

IIT CONCLUSIONS

The majority of the samples from 6“31 ft down to
11700 £t are marginal to excellent source rocks

for gas.

Considering the habitat of the SOM (sapropelic

organic matter) and/or the amount of liptinites
present in cutting samples 6700 , 7450 , 9210 ft

and cores 10395 , 11114 , 11335 , 11356 and 11690 ft ,
these samples are to be regarded as source rocks

for oil as well.

This leéds us to the conclusion that throughout
interval 6431 to 10150 ft the majority of the

samples are marginal to excellent source rocks

for gas , while this interval occasionally

contains source rocks for "gas and oil",

The majority of the microscopically examined

samples from interval 10150 to 11700 ft , however ,
are source rocks for "oil and gas" . Therefore ,

this interval contains source rocks for "gas and oil".

and source rocks for gas only.
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The vitrinite reflectance has been measured on
several samples of which samples 11670 and 11696 ft
show values of 0.75 (DOM 63/64) and 0.76 (DOM 64),
Therefore , the samples from 11670 ft down to

11740 ft (TD) are to be considered mature for oil

generation.
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TARLE I (PART 11} _ WELL: FLOUNDER A-1
DEPTH “TYPE SOURCE SOURCE TYPE ORGANIC
OF ROCK ROCK OF CARBON
SAMPLE INDICATION INDICATION OFGANIC CONTENT
MATTER
F BEFORY AFTER TW
EXTR EXTR.
€425 R 25 - : -
€431 124 25 30 -
€437 R 3% 45 -
euap R qn 25 -
eynz n 20 80 MH -
6u49 R 45 55 -
7197 R 115 95 M -
7212 R g5 95 -
7211 P €S €5 - -
7214 R 5% 4g -
8z88 R 2n - -
2160 n 1% - -
8118 R s 35 M -
3115 R n 25 -
5775 184 ) - -
r72C R 75 80 H -
£781 R 11¢% - -
8782 R > 900 > 93D -
8790 R > 9pn >  9ng -
g7e2 R > 9ar > 9ng MH -
499 R Ry 140 -
9510 R 455 170 -
9516 R 550 34Q0 M -
252G R 1gn 95 M Zeb
521 R 5% 170 -
1039535 R 780 430 M -
1ngng R 180 100 -
1T4n7 34 118 50 -
11105 R ecs 380 -
1111y N 828 3380 -

T - e o e e e e - N D - e - ——— - . = > v - = = - . - - —— —— —— —



TARLE I (PART 21 WELL: FLOUMDER A-1

PEPTH TYPE - 7 SQURCE SOURCE TYPE ORGANIC

OF ROCK RO CK OF CARBON

SAMPLE INDICATION INDICATION ORGANIC CONTENT

MATTER
F BEFORE: AFTER T
CXTR. EXTR.

11180 R 585 285 MH -
11142 R > 908 > 900 M 1246
11148 R 325 130 -
11154 R 40 20 -
11154 R 195 95 -
11335 R 250 100 -
11347 4 95 25 -
11356 R 705 550 M 4.5
11357 R 815 600 MH -
11673 R 175 65 -
11682 R > 9pn > 900 -
11690 e > 900 > 900 MH 15.0
11696 R > 9orn > 900 -
11697 R > 500 > 900 -
11659 R > 990 > 900 -
€n03 c 30 15 -
€17e c 35 15 -
€200 c 3 10 -
63n0 c 30 10 -
6400 C 3n 15 -
£500 c qn 25 -
g6ra o 5n 25 -
€706 c 2rn 200 MH/M 4,7
£7S0 c 70 70 -
€970 c 30 20 -
7o c 25 25 -
713C o 25 15 -
72!‘!;3 c 3!" 30 -
7260 c 54n 230 -
737D c 28n 175 -

—— e —— ———— - - - - - -, We - - = N - — - - — - - - o= — - — - -
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TAGLF I (PART 3} WELL: FLOUNDER A-1
CEPTH TYPE “ SourCcr SOURCE TYPE ORGANIC
OF ROCK ROCK OF CARBON
SAMPLE "INDICATION INDICATION ORGANIC CONTENT
MATTEP
r BEFORE AFTER W
FXTR, EXTR.
7400 C s2n 44D -
7453 C 620 505 MH /M 8.8
7450 o €20 505 MH /M 8e6
75u0 c 236 165 -
7€20 c 130 80 -
7659 c 150 100 -
7714 c 750 520 -
7760 o > 9p6 > 970 -
7810 c > epn - > 900 - ¥ /MK -
79¢0 c 755 755 -
RG0S C 150 110 -
8129 o 190 155 -
£150 o 20 265 -
2240 C o 15 -
£330 C 75 75 -
2410 c > sro > 90¢C -
SueED o > 800 > 900 -
8490 c > 900 > 900 M 11.8
£ 540 C zon 300 -
geng c 310 310 -
8€50 c 175 175 -
nean c 68c 620 -
£789 c > %00 > 900 H -
2785 c > 9oo > 900 -
€323 C > oQ00 > 900 -
2889 c 1en 130 -
289230 C > 900 > 900 -
8990 o > 508 > 900 -
e dw C > 9¢0 > 900 -
o130 c > <609 > 9ao -

- — - — - — A —— - - — . - —— - . - - — ——— = " A e - — - ——-— ——— ———
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SOURCE TYPE
RO CK OF
INDICATION OFGANIC
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AFTER
"EXTPR.
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TARLE I (PART 4)

DEPTH TYPC SOURCE

OF ROCK
SAMPLE IMDICATICON

F BEFORE

EXTR.
2210 C > 900
2360 C 4s5Q
9420 C 175
o480 o) 225
9590 C Z6S
9640 c €G
5680 C 186
2710 C 255
?750 C 3Iun
288D C 390
5900 c > 9¢o
NngR O C 25n
176703 C 175
1r1s5a C > S0n
1n2rg C 9cn
109250 C > ¢@gn
117332 c > 9rn
10410 c > SO0
1rgey C > 300
1n52G o > QQr
1ns530 C ESn
ineza C > 200
1CERD Cc > aepn
17U Cc > 9400
ir8ze o > ¢Qan
1reen c > 9pn
inezeG C > °2C
109790 Cc > SCO
11013 c. . > GsLce
11154 Lod p 00

\YAAV AV A4

vV VYV

908 M
450
175
225
265

€0
130
255
3ug0
390

900
250
175
930
Easlt)

990
9CO
$00

5o
900

- ———— — ————— - —— e - . G . B . S G e e R e v - — — — —— - ——
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TAELE T (PART 5) WELL: FLOUNDFR A-1

DEPTH TYPE SOURCFE SOURCE TYPE ORGANIC

oF ROCK ROCK oF CARBON
SAMPLE INDYTCATTON INDICATION OFGANIC CONTENT
MATTER
F EEFORE AFTER TW
EXTR., EXTR.

11230 c > 90C > 930 -
11370 c > 900 > 900 -
11350 C > 90n > 900 -
11400 c > 9300 > 900 -
11455 C > 9pn > 900 -
11500 o > 9nn > 9ng -
11550 c > 900 > 90g -
11€0C C > ©S02 > 900 -
11650 c 80 80 - -
11700 o 715 715 -

- —————— ——— —— —— —————_— - —— - ——— —— ——————— " - — ——— — - —— ——— A — - - - =

TYPE GF SAMPLE € = CUTYINGS, R = CORE, S = SIDEWALL SAMPLE

CONTAFINATION = W = WALNUT FFrAGMENTS OR SOME STMILAR PRODUCT,
E = CFLLOPHANE SHPEDSy F = FYBRESy P = PLASTIC OR PARINT AND
C = CONTAMINATED BRUT KIND NOT SPECIFIED

A DASP (-) INDICATES TEST NOT'MADE, ASTERISKS INDICATE THE
CNGANIC CARPON COMTENT IS THE AVERAGE FOR THE SAMPLTS CONCERNED
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CORE

DEPTH
IN F1

67C0. 0
7450.
7810. 0

C

8430. 0

C
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COMMENT LINES -

6700.0 F

7450.0 F

7810.0 F

8490.0 F

8790.0 F
9210.0 F

9516.0 F

11114.0 F

11142.,0 F
11335.0 F

11356.0 F

11690.0 F

s

.

Vitrinite grades into SOM

with framboidal pyrite

Vitrinite shows oxidation
Vitrinite grades into SOM
with framboidal pyrite
Rare suberinite

Few suberinite

Vitrinite grades into SOM
with framboidal pyrite
Initial conversion SOM
Migration of suberinite
Vitrinite shows oxidation
Initial conversion SOM
Vitrinite grades into SOM
framboidal pyrite '
Initial conversion SOM
Contaminated

Vitrinite shows oxidation

Rare suberinite

associated

features

associated

associated

features

associated with

features

Resin shows migration features

Sample partly /severely oxidised

Initial conversion SOM
Vitrinite grades into SOM
with framboidal pyrite
Sample slightly oxidised
Initial conversion SOM
Vitrinite grades into SOM
with framboidal pyrite
Initial conversion SOM
Initial conversion SOM
Vitrinite grades into SOM
Initial conversion SOM
Initial conversion SOM
Sample slightly oxidised

Initial conversion SOM

associated

associated

TABLE IXI
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COMMENT LINES

11356.0 F : Initial conversion SOM
Vitrinite grades into SOM

11696.0 F : Sample slightly oxidised
Initial conversion SOM

11696.0 F : Sample slightly oxidised

Initial conversion SOM

SOM = Sapropelic Organic Matter

Table II



