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1. INTRODUCTION -
Twenty-one sidewall cores from Omeo-2 (Table 1) were received for
source-rock analysis. Preliminary vitrinite reflectance data were
telexed to C. Lambert on 7 July 1985. Rock-Eval pyrolysis of these

samples is in progress, and the results will be incorporated in a
subsequent report.

This report presents the data to hand, and a preliminary interpretation.

2. ANALYTICAL PROCEDURE

2.1 Sample Preparation

Sidewall core samples (as received) were ground in a Siebtechnik mill for
20-30 secs.

2.2 Total Organic Carbon (T0C)

Total organic carbon was determined by digestion of a known weight (0.2 g)
of powdered rock in 50% HC1 to remove carbonates, followed by combustion

in oxygen in the induction furnace of a Leco IR-12 Carbon Determinator and
measurement of the resultant CO, by infra-red detection.

2.3 Rock-Eval Analysis

A 100 mg portion of powdered rock was analysed by the Rock-Eval pyrolysis
technique (Girdel IFP-Fina Mark 2 instrument; operating mode, Cycle 1).

2.4 Organic Petrology

Representative portions of each sidewall core (crushed to -14+35 BSS mesh)
were obtained with a sample splitter and then mounted in cold setting Astic
resin using a 2.5 cm diameter mould. Each block was ground flat using
diamond impregnated laps and carborundum paper. The surface was then
polished with aluminium oxide and finally magnesium oxide.

Reflectance measurements on vitrinite phytoclasts, were made with a

Leitz MPV1.1 m microphotometer fitted to a Leitz Ortholux microscope and
calibrated aginst synthetic standards. A1l measurements were taken using
oil immersion (n = 1.518) and incident monochromatic 1ight (wavelength
546 nm) at a temperature at 24+1°C. Fluorescence observations were made
on the same microscope utilising a 3 mm BG3 excitation filter, a TK400
dichroic mirror and a K510 suppression filter.

3. . RESULTS
Analytical data are summarised and presented herein as follows:

Table Figure Appendix

Total organic carbon {TOC) 2 - -
Vitrinite reflectance (VR) 3 1 1
Dispersed organic matter (DOM) 4-6 - 2
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4. PRELIMINARY INTERPRETATION

4.1 Maturity

Vitrinite reflectance data indicate that the sedimentary section penetrated
by Omeo-2 is mature for the generation of 1ight oil from resinite-rich
DOM (threshold VR = 0.45 %) below ~2500 metres depth.

Significant gas generation from woody-herbaceous DOM commences at VR = 0.6%.
On this basis, the sediments below 3050 metres depth are mature enough to be
potential sources of gas.

0i1 generation from terrestrial organic matter rich in exinites other than
resinite, suberinite and bituminite occurs within the vitrinite
reflectance range VR = 0.7-1.2%. The top of this 0il generation window
occurs at 3250 metres depth in Omeo-2.

4.2 Organic Richness

Just over half of the SWC's analysed contain in excess of 1% TOC (Table 1),
and therefore display good organic richness. High TOC values from 2475
and 2700 metres depth represent coals.

4.3 Kerogen Type and Source Quality

Although some samples contain significant quantities of vitrinite and exinite,
the majority of the DOM in the Omeo-2 sequence is inertinite (Tables 4-6).
The samples with the best source quality are listed below:

Depth Exinite Vitrinite TOC
(m) % of DOM z
*2475 20 25 74.4
2566 60 - 1.01
2679 25 15 4.70
*2700 30 30 74.4
2705 25 30 2.40
2721 (shale) 85 5 [~1-2]
*coal.

[] estimated from organic petrology.

4.4 Discussion

Sediments with the best source potential for liquid hydrocarbons are the
resinite-rich coals (and associated epiclastics) which occur at 2475, 2679
and 2700.5 metres depth in Omeo-2. The maturity of these samples

(VR = 0.45-0.57%) is sufficient for oil generation from the resinite to have
commenced. Signs of 0il generation and migration (viz. oil, bitumen and
thucholite) are evident in both coals and clastics from this interval.

Deeper in the sequence, ?free oil was observed in many samples (Table 5),
suggesting that maturation levels are adequate for hydrocarbon mobilisation.
However, source quality is generally very poor (inertinite = 80-95% of DOM),
and generation of oil in commercial quantities is unlikely.



TABLE 1: SAMPLES SUBMITTED FOR SOURCE-ROCK ANALYSIS,
' OMEO-2
Batch SWC No. Depth (m)

1 33 2475
29 2528
27 2566
24 2609
22 2639
16 2679
12 2700.5
11 2705
9 2721
4 2759

2 28 2865
25 2964
22 3025
20 3096
18 3138
17 3166
13 3220
10 3263
7 3315
3 3370
2 3381




TABLE 2: TOTAL ORGANIC CARBON ANALYSES
Depth T0C (%)
2475 74.4
2528 0.52
2566 1.01
2609 0.75
2639 1.04
2679 4.70
2700 74.4
2705 2.40
2721 0.47
2759 0.65
2865 0.56
2964 0.65
3025 2.85
3096 2.00
3138 2.75
3166 1.86
3220 - 2.25
3263 0.81
3315 1.48
3370 0.32
3381 0.43
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. TABLE 3: SUMMARY OF VITRINITE REFLECTANCE MEASUREMENTS,
Omeo-2 A
|
Depth Mean Maximum Standard Range Number of
' (m) Reﬂe(a?):ance Deviation Determinations
. 2475 0.45 0.02 0.40-0.49 25
2528 0.45 0.04 0.38-0.55 25
2566 0.44 0.04 0.38-0.53 15
' 2609 0.48 0.04 0.41-0.54 9
2639 0.48 0.04 0.37-0.57 34
l 2679 0.53 0.05 0.43-0.66 34
2700 0.57 0.03 0.49-0.62 35
l 2705 0.55 0.05 0.46-0.65 34
2721 0.55 0.09 0.40-0.73 27
I 2759 0.62* 0.05 0.51-0.70 15
2865 0.55 0.07 0.46-0.71 12
2964 - - - -
l 3025 0.71* (0.65) 0.11 0.50-0.87 33
3096 0.63 0.10 0.39-0.76 24
l 3138 0.62 0.03 0.55-0.65 11
3166 0.66 0.10 0.48-0.85 16
l 3220 0.66 : 0.05 0.55-0.73 18
3263 0.75 0.02 0.70-0.82 -
l 3315 0.73 0.09 0.60-0.92 19
3370 - - - -
l 3381 0.85 0.07 0.52-0.98 15
*Influenced by reworked vitrinite.
' ()Preferred value.
|



TABLE Z4: PERCENTAGE OF VITRINITE, INERTINITE
AND EXINITE IN DISPERSED ORGANIC
MATTER, Omeo-2

Depth Percentage of

(m) Vitrinite Inertinite Exinite
2475 25 55 20
2528 75 10 15
2566 - 40 60
2609 ' <5 70 30
2639 40 50 10
2679 15 60 25
2700 ' 30 40 30
2705 30 45 25
2721 (Shale) 5 : 10 85
2721 (Sandstone) 40 60 -
2759 5 80 15
2865 10 80 10
2964 - 95 5
3025 30 65 5
3096 5 90 5
3138 5 90 5
3166 5 90 5
3220 5° 90 <5
3263 <5 90 <5
3315 <5 90 <5
3370 - 95 <5
3381 . <5 90 <5
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TABLE 5: ORGANIC MATTER TYPE AND ABUNDANCE, Omeo-2

Estimated Volume of

Exinite Macerals

Depth Relative Maceral
(m) Progggzgons ?g? Exinites
2475 I>V>E >60 Ab spo,res,bmite,lipto,cut,
sub,fluor
2528 V>E>I 0.5-1 Ra spo,cut,lipto,bmite,res,
thuc
2566 E>I 0.5-1 Ra-Sp 1ipto,cut,spo,?res
2609 I>E>V 0.5-1 Ra spo,cut,bmen,lipto,thuc
2639 I>V>E ] Ra-Vr 1ipto,spo,res
2679 I>E>V 2-5 Ra gmj$e,1ipto,spo,cut,res,
201
2700 1>Vt >60 Ab res,spo,cut,lipto,sub,
2011 _
2705 I>V>E 1-2 Ab bmite,lipto,spo,cut,res
2721 ISE>V 0.5-1 Ra lipto,spo,cut
2759 I>E>V 0.5-1 Ra spo,lipto,cut,res,sub,
bmen
2865 I>v=t ~0.5 Ra spo,cut,lipto,?0il
2964 I-E 0.5 Ra-Vr spo,cut,lipto,?0il
3025 I>V>E 1-2 Ra spo,cut?res,lipto,lama,tela
3096 I>VzE 1-2 Ra spo,cut,lama,tela,bmen,?0il
3138 I>V=E 1-2 Ra-Vr spo,cut,?phyto,res,bmite,?0i1l
3166 I>V=>E 3-5 Ra lipto,spo,cut,?phyto
3220 I>V>E 3-5 Ra lipto,spo,bmen,?phyto,cut
3263 I>V=E 2-5 Ra-Vr lipto,?phyto,spo,?tela
3315 I>V=E 2-5 Ra-Vr lipto,spo,phyto,cut,?0il
3370 I>E 1-2 Vr lipto,?0il
3381 I>V=E 0.5-1 Vr-Tr lipto,spo,thuc,?0il
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TABLE 6: EXINITE MACERAL ABUNDANCE AND FLUORESCENCE

CHARACTERISTICS, Omeo-2

o

Depth
(m)

Exinite Macerals

Lithology/Comments

2475

2528

2526

2609

2639

2679

2700

2705

2721

2759
2865
2964
3025
3096
3138
3166

3220

spo(Ab;mY-m0) ,res(Ab;m0-d0) ,bmite(Ab;d0-dB),

1ipto(Co;mY-d0),cut(Rasm0),Sub(Ra;m0),fluor
(Vr;iG-1iY)

spo(Ra;m0) ,cut(Ra;m0),lipto(Vr;mY-do),
bmite(Vr-Tr;d0),res(Tr;mY-d0),thuc(Tr;d0)

1ipto(Ra-Sp;mY-m0),cut(Ra;m0),spo(RazmY-m0),

?res(Tr;iY)

Coal; fluorescence colours of
resinite indicate that the
threshold for oil generation
from this maceral has been
reached.

60% siltstone, 40% shale;
thucholife is evidence of oil
migration.

Shale.

spo(Ra;mY-m0) ,cut(Ra-Vr;m0) ,bmen(Ra-Vr;mY-d0),Siltstone; thucholite and

Tipto(Ra-Vr;mY-m0),thuc(Tr;m0-d0)

Tipto(Ra-Vr;mY),spo(Ra-Vr;mY-m0),res(Vr;my-
m0)
bmite(Ra3;d0),1ipto(RazmY-m0),spo(Ra;mY-m0),
cut(Vr;mY-d0),res(Tr;d0),20i1(Tr;iG)

res(AbsmY-dO),spo(co;mY-d0),sub(Ra;d0),lipto

(Sp;mY-d0) ,sub(Ra;d0),?0i1(Tr;iG)

bmite(Ab;d0),Tipto(Sp;mY-m0),spo(Ra-Sp;mY-m0),

cut(Ra;m0),res(Vr;mY-d0)

1i§to(Ra;mY—m0),spo(Ra-Vr;mY—mO),cut(Ra-Vr;
m0

spo(RazmY-m0),Tipto(Ra;mY-m0),cut(Vr;m0),
res(Vr;m0-d0) ,sub(Tr;m0-d0) ,bmen(Tr;d0)

spo(RazmY) ,cut(Vrim0),lipto(Vr;m0),?0il
(Tr;iG-1Y)
spo(Ra-Vr;m0),1ipto(Vr;m0),cut(Tr;m0),
20i1(Tr;iG-1iY)
spo(Ra;m0),cut(Ra;m0-d0),?res(Vr;m0-d0),
Tipto(Vr;m0),lama(Tr;m0),tela(Tr;i0)
spo(Ra;m0) ,cut(Ra-Vr;m0),Tama(Tr;m0),
tela(Tr;i0) ,bmen(Tr;d0),?0i1(Tr;iY)
spo(Ra-Vr;m0) ,cut(Vr;m0),?phyto(Vr;iY-i0),
res(Tr;d0) ,bmite(Tr;d0),?0i1(Tr;iY)

Tipto(Ra;mY-m0),spo(Vr;m0),cut(Vr-Tr;m0-d0),

?phyto(Tr;iY-mY)

Tipto(RasmY-m0Q),spo(Vr;mQ),?phyto(Vr;iY-mY),

bmen(Vr;m0-d0) ,cut(Tr;m0)

bitumen are evidence of oil
migration.

Siltstone.

Siltstone with coaly fragments;
0il is associated with both the
coal and siltstone.

Coal-up to 40% resinite; ?0il
is probably generated insitu from
the resinite and suberinite.

Silty shale.

Chiefly sandstone, 20% shale;
50%-of this shale is rich in
DOM(1-2%) and contains abundant

exinite.
Silty sandstone; bitumen is a
remnant of a migrated oil.

Siltstone;?0il occurs as coatings
on quartz grains.

Siltstone, %011 as above.
Siltstone with a few vitrinite

rich coal fragments.

Siltstone; 7011 and bmen are
associated with the quartz grains.

Siltstone, ?0i1 as above.

Siltstone.

Siltstone.

Continued/......



TABLE 6: (Continued)-

Depth
(m)

Exinite Macerals

Lithology/Comments

3263

3315

3370
3381

1ipto(Ra-Vr;mY-m0),?phyto(Vr;mY),spo(VrQTr;mO),
tela(Tr;i0) )

1ipto(Ra-Vr;mY-m0),spo(Vr;m0-d0),?phyto(Vr-
TrimY),cut(Tr;d0),?20i1(Tr;iY)

Tipto(Vr;m0),20i1(Tr;iY)

Tipto(Vr-Trim0),spo(Trim0),thuc(Tr;d0-dB),
2011 (Tr;iY) .

Siltstone (up to 10%
sulphide.

Chiefly siltstone with
sandy bands, sparse coal
fragments; some coal
fragments appear to be
reworked ?0il as above.

Shale; ?0i1 as above.
Shale; 7011 as above.
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PLATE 1:

PLATE 2:

2475 m Refiect
n

This is a vitrinite rich coal fragment containi
abundant inertinite {(1ight Grey—w“i*e} and
exinite (b?ack—dark grey)

Field Dimension 0.43 mm x 0.29 mm

2475 m Fluorescence Mode

In fluorescence mode the exinite macerals resinite (R),
fluorinite (F), cutinite (C) and bituminite (B) are more
easily distinguished.



PLATE 4:

2566 m Reflected

: Pl

This is a typical Field of View of this shale showing
exinite (brown) and inertinite (white).
Field Dimensions 0.43 mm x 0.29 mm

2566 m Fluorescence Mode

The exinite macerals in this shale are sporinite (lower

right), cutinite (centre and centre left) and liptodetrinite

(dispersed exinite fragments).



PLATE 6:

2679 m Refiected Light
This is a fairly Typical Field of View for this sample showing
inertinite (white) and exinite (brown).

Field Dimensions 0.43 mm x 0.22 mm

2679 m Fluorescence Mode

In fluorescence mode bituminite (B) and liptodetrinite (moderate
orange fluorescence) are identified as well as small accumulations
of 2011 (o).



PLATE 7: 2700 m Reflected Light

This is a resinite rich coal containing vitrinite (grey),
inertinite (white) and exinite (brown).
Field Dimension 0.43 mm x 0.29 mm

PLATE 8: 2700 m Fluorescence Mode

In fluorescence mode small accumulations of 2011 (o) possibly
generated from the resinite (moderate orange) are distinguished
in this coai.



PLATE 9: 2721 m

This is a Typical Field of View of the exinite (brown} rich

shale in this sample.

Field Dimensions 0.42 mm x 0.29 mm

PLATE 10: 2721 m

The exinite macerals in this shale
liptodetrinite.

Fluorescence Mode

are cutinite (C), sporinite and



PLATE 11: 2865 m

I accumulations of Toil trapped in

Field Dimensions 0.26 mm x 0.18 mm

PLATE 12: 2865 m

These small accumulations of 701l are
coarser mineral grains.

Fluorescence

associated with the

Mode
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PLATE 13: 3056 m

This piate shows ?0il {
Field D

+ 3T Y =1
9 micn st

S
~ i
29 mm

brown) in an inertini
imensions .43 mm x O

PLATE 14: 3096 m " Fluorescence Mode

The intense fluorescing ?0il can be seen in this plate, below
the surface of the section, interstitial to quartz grains.
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i. 1M RODLHSTION

jwenty one sidewall cores from Umeo—-2 (Table i} were received +or
source rock analysis. Freliminary vitrinite reflectance data were
teiered to © Lambert an /7 July (985, pescriptions of the dispersed
organic matter were presented in Fart 1 of this report along with
the Final vitrinite retiectance data ang. a preliminary
interpretatiaon.

This report presents the Rock-Eval pyrolysis data and a final
interpretation.

2 apdalLYTIUAaL PROCEDURES
N Sample Freparation

Sidewail core samplies tas received! werse ground in a Sisbtechnik

anic carbon was determined by digestion of a2 known weight
r powdered rock in 30% HUL to remove carbonates, foliowed
combustion in ouygen in the induction furnace of a Leco IR-12
terminator and measurement of the resultant CO. by

infra—-red detection.

2.2 Rock—Eval fdnalvsis

a 10 mg portion of powdér‘ed rock was analysed by the Rock-Eval

pyrolysis technigue (Girdel IFP-Fina Marik 2 instrument; operation
modes, Cycle il

b
ks

Organic Fetropiogy

o -

Fepresentative portions of each sidewall core ({(crushesd t
BSS meshl were obtained with a sample splitter and then
sid setting Astic resin using a 2.5 cm diameter mould. 3
was ground Flat using a diamond impregnated laps and carborundum
aper. The surface was then polished with aluminium oxide and
inalily magnesium ouide. :

Reflectance measwemsnts on vitrinite phytoclasts, werse made with
& Leitzr MFViL microphotometer fitted to a Leitz Ortholux microscope
and calibrated against synthetic standards. All measurements were
taken using oil immersien {n = 1518} and incident monochromatic light
{(mavelength S54& nm) at a temperature at 23E1°0 Fluorescence
observations were made on the same microscope utilising a 3 m
BB eucitation filter, a TE400 dichroic mirror and a @ ESi
suppression filter.

Ulg

Z. REEULTS

the D0 and Hock Eval data is presented in Table 2. Figure 1 is a

Tmax wverses Hydrogen index plot for Omeo-2 illustrating kerogen
type and matuwrity. :
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4. DISCUSSION

4.1 Maturity

Tmaxn values are in the range 430-450°C over the Z2475-3381 metires
depth interval (iable il These values are in good agreement with
the measuwred vitrinite reflectance VR = 0,45 — 0854 F&AR2ET
[Fart 11 23 August 1985 and indicate sedimentary section is:—

1. Mature for the generation of light cil from resinite-rich DOM
{threshold Y = 0454 below ~23500 metres depth.

Za Mature for the generation of gas from woody—herbacscous DOM
(threshold VR = 0.6%) below 3030 metres depth.

E. Matwre +or the generation of oil from terrestrial organic
matter rich in sxinites othesr than resinite, suberimte and

bituminite {(threshold VR = Q.7%) below ~3E850 metres dspth.

filthouagh orimarily maturation dependent, the Rock—-Eval production
index is alzo sensitive to the presence of migrated hydrocarbons.
Froduction indicies greater than 0.2 indicate the presence of
migrated hydrocarbons in the +following sampies:i— 2721 m

2865 m

2244 m

263 m

ZXZ8Bim

4.2 Source Richngss

Souwrce richness for hydrocarbons 1s  variable in the interval

e

2475-Z703 metres depth and is fair to poor below 721 mstres.
Four samples have excellent source richness, indicated by potential
hydirocarbon  vields (5;+55) of B.s - 207 kg hydrocarbons/tonns
{iable i The source richness and organic richness of three of
these four samples is attributable to the presence ef coal.

4.3 Source Guality and kKerogen Tvpe

—

Hvdirogen indicies +all in the range HI = 22-30B (Tabie 1, Fig 1) arnd
suggests that most of these samples contain organic matier with
the bulk compos:iticn of Type IV and Type 1II grganic matter (Fig 1k
Samples with the bullh composition of type II-1I1 organic matter
accur in the interval 2475-28465 metres depth. the samples with
the best sowce quality as indicated by the Rocii—Eval data are
lizsted on page 3.

e

o



¥ coal

Sal

Depth TOC S,;+S, HI1
{m) (%) kg hydrocarbons/tonne

2875 Fa.4 207046 260

Z2&FT 470 13,42 268

2700w 4.4 194,90 242

2705 2.40 8.60 308

COMCLUSIONS

Sediments with the best source potential +or liguid
hydrocarbons are the resinite-rich coals {and associatesd
epiclastics) which ocowr at 24735, 23572 and 2700 metres depth
in UOmec—-2Z. The maturity of these samples VR = .45 -
374 is sufficient for il generation from the resinite te
fiave commenced. Bigns of oil generation and migration {vi=z.
ail, bBitumen and thucholite) are evident in both coals and

clasticse from this interval.

Eource guality is generally very poor below 3050 metres
dapth dnertinite = BO-95Y% of DOM, HI <140, 2 %
hvdrocarbons/tonne! where maturity is sufficient for ga
oil gensraticn from resinite poor terrestrial organic matter
Therefors, the generation of commercial guantitites ot oil or
gas from these sediments is unlikely.
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TABLE 1: SAMPLES SUBMITTED FOR SOURCE-ROCK ANALYSIS,

OMEO-2

Batch SWC No. Depth (m)
1 33 2475
29 2528
27 2566
24 2609
22 2639
16 2679

12 2700.5
11 2705
9 2721
4 2759
2 28 2865
25 2964
22 3025
20 3096
18 3138
17 3166
13 3220
10 3263
| | 3315
_ 3370
2 3381

i e e
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. <
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TABLE 2 /%

AMDEL Fage 1
ROCK-EVAL PYROLYSIS 18/09/85

Client  AUSTRALIAN AQUITAINE PETROLEUM

Well OMEO-2

DEPTH T MAX S1 Ss2 S3 514582 PI 52/S3 pC T0C H1 )¢
2475.00 433 13.79  193.27 0.34 207.06 0.07 S68.44 17.25 74.40 260 . 0
2528.00 441 o.08 1.39 0.06 1.47 0.05 23.16 0.12 0.52 267 12
2566.00 441 0.07 2.42 1.36 2.43 .43 1.77 0.20 1.01 240 139
2609.00 436 0.15 0.30 0.00 1.05 0.14 a.ao0 a.08 0.75 120 1]
26339.00 434 0.26 1.69 0.22 1.95 0.13 7.68 .16 1.04 162 21
2679.00 430 1.10 12.52 .19 13.62 0.08 65.89 1.13 4.70 266 4
2700.00 443 15.08  179.82 0.00 194 .90 0.08 .00 16.24 T4.40 242 a
2705.00 441 1.22 7.38 0.50 a.60 0.14 14.76 0.71 2.40 304 21
2721.00 438 g.11 0.26 0.32 0.37 0.31 0.81 0.03 .47 55 68
2758.00 434 0.10 0.55 0.09 0.65 0.16 611 g.05 0.65 85 14
2865.00 428 0.84 1.43 3.59 z.21 0.37 0.40 0.18 0.56 255 R34
2964 .00 448 0.07 .16 0.1% .23 0.32 1.U6 0.01 0.65 25 23
2025.00 442 0.37 4.61 0.07 4.98 0.a7 65.85 0.41 2.85 162 2
3096.00 443 0.17 1.51 0.00 1.68 0.10 0.00 0.14 2.00 76 0
3138.130 443 0.26 2.88 0.16 3.14 0.08 18.00 a.26 2.75 105 6
3166.00 448 0.28 1.64 a.01 1.92 0.15 164 .00 0.16 1.886 86 1
3220.00 446 0.39 3.0t 0.25 3.40 g.t1 12.04 0.28 2.25 134 11
3263.00 450 a.11 0.18 0.30 a.29 0.139 0.60 0.02 0.81 22 a7
3315.00 L 0.15 1.12 0.97 1.27 n.12 16.00 06.10 1.48 76 S
3381.00 436 0.06 0.21 0..38 .27 0.23 0.55 0.02 0.43 49 a8
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