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1. INTRODUCTION

Total organic carbon and Rock-Eval pyrolysis data on twenty cuttings
samples from 2160-3369 metres depth in Omeo-1, together with some preliminary
interpretative comments, were communicated by telex to F. Brophy on 22 March,
1983. This report formally presents the aforementioned data, and
incorporates the results of additional analytical work, as follows:

1. Measurement of vitrinite reflectance (20 samples);
2. Description of dispersed organic matter (20 samples); and

3. Cis+ extract analysis (5 samples).

The above information is used to assess the hydrocarbon generating
potential (maturity, organic richness, kerogen type) of the units sampled
(Lakes Entrance Formation, Latrobe Group, Strzelecki Group: Table 1),
and to establish the possible sources of the 'oil shows' encountered in
Omeo-1 (McKirdy, 1983).

2. ANALYTICAL PROCEDURE

2.1 Sample Preparation

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

2.2 Total Organic Carbon (TOC)

" Total organic carbon was determined by digestion of a known weight (2-10 g)
of powdered rock in 50% HC1l 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 Cis4+ Extractable Organic Matter (EOM)

Powdered rock (30-70 g) was extracted with azeotropic chloroform/methanol
(87:13) in a Soxhlet apparatus for 24 hours. Removal of solvent by careful
rotary evaporation gave the Cis4+ EOM.

Asphaltenes were precipitated from the EOM with petroleum ether (IP
method 143/57), and the asphaltene-free fraction separated into saturated
hydrocarbons, aromatic hydrocarbons and polar compounds (resins) by
liquid chromatography on 20 parts activated alumina under 80 parts activated
silica gel. The saturates were eluted with petroleum ether, the aromatics
with petroleum ether/methylene chloride (91:9), and the resins with methanol/
methylene chloride (65:35) followed by methanol. B

The saturated hydrocarbons were examined by gas chromatography using
the following instrumental parameters:

Gas chromatograph: Perkin Elmer Sigma 2 fitted with

Grob injector.
Column: 25 m x 0.33 m fused silica, SGE QC3/BP1l
Detector: FID



2.
Injector and detector
temperature: 280°C
Carrier gas: H, at 9 psi
Column temperature: : 60°C for 3 mins, then 4° per minute to
275°C and held at 275° until all peaks
eluted.
Quantitation: Relative concentrations of individual normal

and isoprenoid alkanes obtained by measure-
ment of peak areas above naphthene hump.

2.5 Organic Petrology

Representative portions of each rock (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 MPV1.1l microphotometer fitted to a Leitz Ortholux microscope and

calibrated against synthetic standards. All measurements were taken using
0il immersion (n = 1.518) and incident monochromatic light (wavelength 546 nm)
at a temperature of 24%1°C. Fluorescence observations were made on the

same microscope utilizing a 3 mm BG3 excitation filter, a TK400 dichroic
mirror and a K510 suppression filter.

‘3. RESULTS

TOC and Rock-Eval data for the 20 cuttings samples analysed are
listed in Table 2. The variation of Tmax, production index (S1/S1+S2),
TOC, potential yield (Si1 + S2) and hydrogen index with depth is illustrated
in Figures 1A and 1B. Figures 2-4 are cross plots of hydrogen index
versus Tpax which demonstrate kerogen type and maturity.

Vitrinite reflectance (VR) data are given in Table 3. Dispersed
organic matter (DOM) descriptions are summarised in Tables 4 and 5.
Histograms of the reflectance measurements and extended descriptions of the
DOM for each sample may be found in Appendices 1 and 2, respectively. The
types of DOM present in selected samples are illustrated in Plates 1-10.
Figure 5 is a depth-reflectance profile for Omeo-1.

Ci1s5+ extract data on five samples high-graded by TOC and Rock-Eval
analyses are presented in Tables 6-10, Figures 6-10 (saturates chromatograms),
and Figures 11-15 (n-alkane profiles). Figure 16 compares the pristane/
n-heptadecane and phytane/n-octadecane ratios of the rock extracts with
those of the 'oil shows' analysed by McKirdy (1973a, b).

Table 11 is a summary of cuttings gas (C1-Cy) data for Omeo-1 (BMR, 1983).
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4. DISCUSSION

4.1 Maturity

Vitrinite reflectance data (Fig. 5) indicate that the Omeo-1 well section
above 2720 metres is immature (VR <0.5%). This accords with high isobutane/
n-butane ratios (i-Cy/n-Cy >>1) in cuttings gas from this part of the
sequence (Table 11). Maturation levels appropriate for the early generation
of light naphthenic o0il and/or condensate from resinite-rich DOM (VR = 0.45-0.6%
Snowdon and Powell, 1982) have been attained by Latrobe Group sediments between
2540 and 3000 metres depth. The latter depth is also the threshold for
significant gas generation from terrigenous Type III kerogen (Monnier et al.,
1983). The top of the o0il window for resinite-poor, woody-herbaceous DOM
(VR = 0.7%) coincides with the top of the Strzelecki Group at 3195 metres
depth.

Figure 5 clearly shows that the rank gradient increases with depth, from
0.25% VR km™?! through the Gurnard Formation and Latrobe Clastics to ca. 0.7Z VR
km~! in the Strzelecki Group. Kantsler et al. (1978) noted a similar
feature in the depth-reflectance profiles of three inshore wells (Snapper-1,
Tuna-1 and Marlin-1) located along the northern margin of the basin deep
province.

. The Tmax profile (Fig.lA) reveals a similar (albeit less clear-cut)
downhole increase in organic maturity. Below 2750 metres depth Tmax values
are consisently higher than 430°C, equivalent to VR = 0.5% in Type III kerogen
(Figs. 2-4). The fact that DOM in siltstone from 3369 metres comprises
mostly asphaltic bitumen (Table 4 and 5, Appendix 2) accounts for its low
Tmax value (Clementz, 1979).

Although primarily maturation-dependent, the Rock-Eval production
index is sensitive also to the presence of migrated hydrocarbomns. The
anomalously high production indices (PI = 0.16-0.17) obtained from siltstones
of the Gurnard Formation and Latrobe Clastics (at 2224 m, 2317 m and 2371 m
in Fig. 1lA) are probably due to migrated hydrocarbons. Such non-indigenous
hydrocarbons might also explain the high wet gas content (Co-Cy = 44-597%) of
cuttings gas between 2270 and 2420 metres depth in Omeo-1 (Table 11).
However, the correspondingly high isobutane/n-butane ratios of the Gurnard
Formation (i-Cy/n-Cy = 1.7-3.7) contrast with the much lower values of the
Latrobe Clastics (i-Cy/n-Cy = 0.90-0.95) and demonstrate that only the latter
unit is likely to contain allochthonous gaseous hydrocarbons.

The trends evident in the three cuttings gas parameters, total Ci-Cy,
wet gas content, and isobutane/n-butane ratio (Table 11), reflect the
dual influences of progressive thermal maturation and changing organic
facies with increasing depth in the Omeo-1 sequence. For example, coal-rich
intervals (inferred from high C;-Cy yields at the top and base of the
Undifferentiated Latrobe) are characterised by low wet gas values (C2-Cy
<20% of C1-Cy) and high isobutane/n-butane ratios (i-Cy/n-Cy = 1-2).
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4.2 Source Richness

With only one exception the Omeo-l cuttings samples analysed have TOC
contents in the range 0.5-15% (Table 2, Fig. 1B). Values in excess of
TOC = 1.5% are common. Three of these richer samples have fair source
richness, indicated by potential hydrocarbon yields (S1+S2) of 2-6 kg/tonne
(Fig.1B), whereas the remainder possess good to very good source richness,
as follows:

Formation Depth TOC S14S,
(m) RN (kg/tonne)

Latrobe Clastics 2401%* 4.10 10.1
Undifferentiated Latrobe 2455% 3.54 9.3
2569% 2.74 6.8

2656%* 14.7 51.3

3063 10.8 26.3

3087 3.86 8.4

3162 3.12 7.1

Strzelecki Group 3309 5.75 11.3
3369** 2.44 9.1

* lacks adequate maturity to be an effective source rock

*% giltstone containing asphaltic bitumen

Consistently high cuttings gas yields (C1-Cy >8000 ppm : Table 11)
for the intervals 2510-2692 metres (top Undifferentiated Latrobe) and
2971-3360 metres (base Undifferentiated Latrobe/top Strzelecki) likewise
indicate good to very good source richness.

4.3 Source Quality and Kerogen Type

Hydrogen indices in the range HI = 53-347 (Figs. 1B) suggest that
these rocks contain organic matter of humic Type III, tending to imertinitic
Type IV, composition (Figs. 2-4). Optical examination confirmed the presence
of woody-herbaceous DOM and coal (Tables 4 and 5; Appendix 2).

Low hydrogen indices (HI <150) generally correlate with dry gas-prone,
inertinite-rich DOM in siltstones. The high percentage of exinite in the
DOM of the two Gurnard Formation samples (Table 4) actually comprises
(?) migrated bitumen (Table 5).

Latrobe Group samples with hydrogen index values in excess of HI = 200
contain marginally mature, oil-prone Type III organic matter. This organic
matter, present as coal (chiefly clarite, clarodurite and duroclarite) and
DOM in shale, is rich in vitrinite (20-70%) and exinite (15-30%). The
major exinites are resinite, sporinite, cutinite and fluorinite.
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At the maturation levels attained by sediments of the Undifferentiated
Latrobe Group in Omeo-1l (VR = 0.4-0.7%), resinite and fluorinite are
potential sources of so-called immature naphthenic o0il and/or condensate
(Connan and Cassou, 1980; Snowdon and Powell, 1982). However, the
abundance of these labile exinites (at best, ca. 1% by volume of cuttings
from 2401 metres) probably is too low to produce significant quantities of
liquid hydrocarbons. According to Snowdon and Powell (op.cit., p.786),
"samples with 10% resinite would be classed as excellent source rocks.....".

Sediments of the Strzelecki Group lie below the top of the oil
window for resinite-poor, woody-herbaceous organic matter (VR = 0.7%).
However, with the possible exception of coal from 3309 metres depth
(HI = 174; V = 60%, E = 25%), none of the samples examined has any oil-
source potential. Despite its high hydrogen index (HI = 347), siltstone
from 3369 metres is mnot a source rock; migrated asphaltic bitumen
constitutes the bulk of the DOM (Table 4).

The high pristane/phytane ratios (pr/ph = 5.0-8.6) of the Cis+ EOM
isolated from selected cuttings samples (Tables 6-10) are consistent with
the terrigenous origin of the associated kerogen. Pristane/n-heptadecane
ratios decrease systematically with increasing depth in the sequence, being
very high (pr/n-Ci7 = 1.4-6.1) in the immature to marginally mature
Latrobe samples (VR = 0.46-0.68%) but much lower (pr/n-Ci7 = 0.68-0.85)

"in the mature Strzelecki samples (VR = 0.78-0.83%) (Fig. 16). Accordingly

the C3;s54 alkane distributions of the latter samples (Figs. 9, 10, 14, 15)
are more oil-like than those of the Latrobe extracts (Figs. 6-8, 11-13).
In all but one of the extracted cuttings samples, coal is the major
organic-rich rock type. This fact, together with the immaturity of the
Latrobe samples, accounts for their uniformly low hydrocarbon yields
(15-21 mg/g TOC; 8-18% of EOM). The higher hydrocarbon yield of
siltstone from 3369-3372 metres in the Strzelecki Group (67 mg/g TOC;

10% of EOM) is directly attributable to its staining by asphaltic bitumen.
Notwithstanding their low content of extractable Cjs4 hydrocarbons, coals
per se are now considered to have significant potential for the generation
and efficient expulsion of liquid hydrocarbons over the rank range, VR = 0.7-

1.5% (Durand and Paratte, 1983).

4.4 0il-Source Correlations

Petroleum-like hydrocarbons with high pristane/phytane ratios (pr/ph = 4-
are present at several levels within the Omeo-1 well sequence, as follows:

Stratigraphic Depth Sample Pr/Ph Reference
Unit (metres)

Undiff. Latrobe 2918-2939 Formation water 4.1-4.7 McKirdy (1973b)
extract

Strzelecki Group 3125 " " 5.4-5.9 "

3369~-3372 Bitumen-stained 5.9 This report
siltstone
3379 Mud extract 6.6-7.6 McKirdy (1983a)

Note: petroleum ether extracts of the pipe dope and Soltex used during the
drilling of Omeo-1 gave chromatograms (not shown) which bear no resemblance
to these 'oil shows’'.

<
¢
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The superficial similarity of the ‘'oil shows' to the more mature Cjs4

extracts isolated from Omeo-1 cuttings is illustrated in Figure 16.
However, confirmation of the possible existence of three oil families
(McKirdy, 1983b), and the establishment of definitive oil-to-source
correlations, requires comparative GC-MS analysis of the steranes and
polycyclic terpanes in the 'oil shows' and the oil-prone carbonaceous
shales and coals identified herein.

5. CONCLUSIONS

The top of the oil generation window for resinite-poor terrigenous
organic matter (VR = 0.7%) coincides with the contact between the
Latrobe Group and the underlying Strzelecki Group at 3195 metres
depth in Omeo-1. Undifferentiated Latrobe sediments in the
interval 2540-3000 metres are sufficiently mature (VR = 0.45-0.6%)
for the genesis of immature oil and condensate from land plant resin
and essential oil precursors (resinite, fluorinite). Gas generation
commences at 3000 metres (VR = 0.6%).

Coals and carbonaceous shales of the Latrobe Group (2400-2695 m,
3030-3180 m) and Strzelecki Group (3210-3310 m) contain oil-prone

Type III1 organic matter rich in vitrinite (20-70%) and exinite (15-30%).
Bulk cuttings samples from these intervals have hydrogen indices (HI =
175-320 mg hydrocarbons/g TOC) and potential hydrocarbon yields (S1+S2 =

7-51 kg/tonne) characteristic of good to very good oil source rocks.

Although thermally labile resinite commonly is present as the major
exinite maceral in these rock types within the Latrobe Group, its
abundance is insufficient to impart significant source potential for
immature oil and condensate.

'0il shows' at 2918-2939 metres, 3125 metres, 3369-3372 metres and
3379 metres depth in Omeo-1 originated from terrigenous organic matter
similar to that present in the samples of Undifferentiated Latrobe

and Strzelecki Group sediments analysed in this study. However,

the available geochemical data do not provide an answer to the
question of whether or not these 'oil shows' formed in situ. GC-MS
analyses of both the 'oils' and cuttings extracts are necessary before
precise correlations, based on sterane and terpane distributions, can
be attempted.
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TABLE 1: FORMATION TOPS, OMEO-1

Depth
(metres, K.B.)

Lakes Entrance Formation

Latrobe Group - Gurnard Formation
- Latrobe Clastics

- Undifferentiated Latrobe

Strzelecki Group
Total Depth

1882

2188
2348
22450

3195
3379
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KEY TO ROCK-EVAL PYROLYSiS DATA SHEET

PARAMETER SPECIFICITY
T max position of S, peak in temperature program (OC) Maturity/Kerogen type
S, kg hydrocarbons (extractable)/tonne rock Kerogen type/Maturity/Migrated oil
S2 kg hydrocarbons (kerogen pyrolysate)/tonne rock Kerogen type/Maturity
Ss kg CO2 (organic)/tonne rock , Kerogen type/Maturity *
S, + Sz Potential Yield ‘ Organic richness/Kerogen type
PI Production Index (S./S: + S.) Maturity/Migrated 0il
PC Pyrolysable Carbon (wt. percent) Organic richness/Kerogen type/Maturity
TOC Total Organic éarbon (wt. percent) Organic richness
HI Hydrogen Index (mg h'c (S2)/g TOC) . Kerogen type/Maturity
01 Oxygen Index (mg CO,(Ss)/g TOC) Kerogen type/Maturity *

*Also subject to interference by CO; from decomposition of carbonate minerals.



TABLE 3: VITRINITE REFLECTANCE MEASUREMENTS, OMEO-1

Sample Depth Mean Maximum Standard Range Number of
(m) Reflectance Deviation Determinations
(%)
1 2160 0.38 0.03 0.35-0.42 4
2 2224 - - - -
3 2317 - - - -
4 2371 0.38 0.05 0.31-0.47 23
5 2401 0.44 0.04 0.35-0.53 41
6 2455 0.45 0.03 0.39-0.53 40
7 2503 0.44 0.04 0.36-0.53 44
8 2569 0.46 0.03 0.39-0.53 37
9 2656 0.50 0.03 0.44-0.58 44
10 2752 0.49 0.01 0.47-0.51 11
11 2784 0.53 0.01 0.51-0.55 5
12 3032 0.59 0.04 0.53-0.69 20
13 3063 0.66 0.05 0.57-0.74 39
14 3087 0.68 0.05 0.59-0.75 36
15 3162 0.68 0.03 0.61~-0.75 39
16 3219 0.75 0.07 0.65-0.93 22
17 3249 0.74 0.03 0.69-0.79 18
18 3309 0.76 0.05 0.66-0.93 40
19 3351 0.79 0.05 0.72-0.95 20
20 3369 - - - -




TABLE 4: PROPORTIONS OF INERTINITE, VITRINITE

- AND EXINITE IN ORGANIC MATTER, OMEO-1

Sample Depth Percentage of Organic Matter

(m) Inertinite  Vitrinite  Exinite

1 2160 30 <1 70
2 2224 10 - 90
3 2317 40 - 60
4 2371 30 60 10
5 2401 10 60 30
6 2455 10 70 20
7 2503 15 65 20
8 2569 50 35 15
9 2656 40 35 25
10 2752 70 15 15
11 2784 70 10 20
12 3032 70 5 25
13 3063 50 30 20
14 3087 60 20 20
15 3162 10 70 20
16 3219 70 10 20
17 3249 80 10 10
18 3309 15 60 25
19 3351 80 10 10
20 3369 10 - 90

E--—-n.—---nnlunnuf!--n-
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TABLE 5: ORGANIC MATTER TYPE AND ABUNDANCE, OMEO-1
Sample Depth Relative Maceral Extimated Volume of Exinite Macerals
(m) Group Volumes 0.M. Exinite
1 2160 E>1I>>V 0.5 ra bmen, sp
2 2224 E>1 0.5 ra bmen
3 2317 E>1I 0.5-1% ra-spa bmen
4 2371 V>I©3>E <0.5 tr sp, lipto
5 2401 V>E>T1 5-10% Co res, sp, lipto, cut, sub, p
*1 >V > E
6 2455 I1>E>V 57 spa-Co res, sp, cut, lipto
*V > E
7 2503 V>1IzE 5-10% spa res, cut, sp, sub, phyto
*1I > Vz E
8 2569 I >V>E 57 spa sp, cut, res, lipto, sub, t
*T 2 V > E
9 2656 I >E>V >307% Co sp, cut, lipto, res, ?fluor
*Vz 1 > E
10 2752 I > Vz E <0.5% ra bmen, sp, res
11 2784 I>E>V <0.5% ra-vr cut, res, sp, lipto, sub, t
12 3032 I>E> V <0.5% vrY sp, cut, res, lipto
13 3063 *I >V > E 10-15% spa—-Co res, sp, fluor, cut, lipto
Ez2 1>V
14 3087 I>E=z2V 10-15% ra-sp sp, cut, fluor, res
Iz E v
*T >V > E
15 3162 %V > E > 1 5-10% sp fluor, cut, exs, res, Sp
16 3219 I1>E>V 1-27 vr cut, sp
*T
17 3249 I1>Ez2V 1-2% ra cut, lipto, res, sp
18 3309 *V > E > I 10-20% ra-sp cut, res, sp, fluor, bmen
>E >V
19 3351 > Ez V 0.5-1% ra cut, lipto, sp
20 3369 > I 15-207% Ab bmen, sp, cut, lipto
KEY
\Y Vitrinite res Resinite
I Inertinite sub Suberinite
E Exinite lipto Liptodetrinite ..
* Coals fluor Fluorinite
Ab Abundant exs Exsudatinite
Co common bmen Bitumen
spa sparse thuc Thucholite
ra Rare phyto Phytoplankton
vr Very rare
sp Spcrinite
cut Cutinite
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ecmn 22 fraction of tac 22%.1 malq
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TABLE 7

SOLIRFECE RO ARALYESE T =

WELL : OMED HO.1

SAMFLE = TeER-30s8 M
TYFE OF SAMPLE: CUTTIHGE

total araznic caerbor 11.8 =
weight of zamp le extracte aS.42 9
weiagkht of eam 1843, 2 ma
extracted arganic mabher 15948 prem
ectn 2z Fraction of toc 1375 malg

AMALYSIS OF EXTRACTED ORGAMIC MATTER, A2

ASFHALTEHES
SATURATES
AROMATICS
RESINE

i

OIS N
[N R Y

P

H=ALEAHE DISTRIBUTION OF SATURATES

o
(3

C—-Ha. R C-HO. = C—HO. w C—HO. - C—Hh.
£ « 8 iv FC 22 a5 27 Vel 22
1z « 8 12 S.T 23 6.3 28 4. & I
14 2l 19 .2 =4 .7 29 Tl 2
1= ICIE ) 2 S Y 23 Tal e 2.5 ]
1€ 4.1 21 L =iy S.8 =1 C BE

Dol O A

ISOFREMHOID DISTRIBUTION IM SATURATES

pristarne 1a.7 #
a1 g 1= 1.24 =
e istanesphvtane ratio S e
priztanesc—17 ratic = . i
rhvtaresc—18 ratio .l

CAREBON FREFEREMCE IHDEX (C-232 TO C-332:

C.PL.T. = 1.3

.

1
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TABLE 8
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OMECQ RO 1

21593182 M

CUTTIHGE

tatal argzic carborn

CuFul. =

1.2

weiakt of zzuke le extracted .97 o
weialt of ecm 258, {7%-]
extracted orasnic matter JIE2 prem
eam 25 fTraction of oo 157.1 marg
AHRLYSIS OF EXTRACTED QRGAKIC MATTER, <#2
REPHAL.TEHES &S5
SATURATESR S,
ARCMATICE 4.8
RESIHEZ 24.1
: H—-ALEAKE DQISTRIBUTION OF SATURATES
o—-HE, “ C=-HO., = D=k, o C—HO. - C—HC. -
1z . B8 i7 Ta& 2 S, 3 27 4.7 a2 .5
iz 1.2 is .S =2 5.7 22 S 3 a3 3
14 3.8 13 S.5 = 5.1 29 2.2 ) «
15 S pd ] Tt 25 Se 2 2a 1.8 a5 - &
1= vt 21 =3 a8 4.6 21 1.5 i) - &
ISOFREMGID DISTRIBUTION IM SATURRATES
rristaine 1a.52 %
rhvtaoe 1.7 =
e lstamesrhetane ratico [N S |
prisztamesc—17 ratic 1.25
rhetarnesc—18 ratic .13
CAREBCOMN PREFEREMCE IHDER JC-22 TO D230



TABLE 9

SOIENTE ROCRE, AHAL Y S I =

WELL = OMED HOL1

SAMFLE:  3309-3312 M
TYFE OF SAMPLE:  CUTTIHGS

total aragasmnic carbon =2
weiakt of =ame le extracted &2
weight of eom 2975 ma
extracted crganic matter 43
eam as $fraoction of too 11

AHARLYSIS OF ESTRACTED ORGANIC MATTER, <xD

ASFHALTEHES
SATURATES
AROMAT ICES
RESIHE

-
RN
RN

i)
n

MH-ALEAME DISTRIBUTION OF SATURATES

.

C—-Ha. - M. . C—HO.

s
L]

e
(9]
|
-
.
b}

-]
o
[w}
!
vl
e
[}
L]

12 - 5 v 2.7 22 val 27 2.3 =22
iz 1.8 12 1a.3 23 5.2 =2 1.5 i
14 4.7 13 9.1 = 4.7 29 1.€ =4
1% Ta.& el S.5 25 4.5 =@ 1.&8 5
1& 2.3 21 Vet 26 2.3 21 « 3 e
ISOFPREMOID DISTRIBUTION IM SATURATES
pristare VeZ9 %
rhvtarne 1.44 X
priztanesphetane ratio S.12
prizstanesc—17 ratic . S5
phetamesc—18 ratic .14
CAREBECH FPREFEREMCE IHDE:X JC-23 TO C-3320:



TABLE 10
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WELL : OMEQ MHO. 1

SHAMFLE @
TYFE OF

a3

RER-RETE M

FLE: CUTTINGS

3

A
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U

total argsmic carbon = on
weialht of zzuope le extracted - 27 A

we iabt of sam
extracted organic makter
eorn 55 Fraction of tac

RN R R
“f ) 0d g

AHALYSIE OF EXTRACTED ORGAMIC MATTER, <

AZFHALTENES
SATURATES
ARDMATICE
RESIHEZ

i

=Ry R
o b

=
3]

L

- H=-ALKAHE DISTRIBUTION OF SATURRTES

- = =

C—He, o C~HO. = C—H0, o C=HO. - C=H.
12 . 1y 13.4 2& . 27 1.4 22 =
1= «1 12 1=2.1 23 Ta 28 =] e -
14 2.1 13 11.3 =24 Ra. 2 =9 = = -8
1= ¥al =6 1@, 25 2.8 =8 » 35 - &
s 1@,z =1 2.8 =5 PRC] 21 -} i) « 8

ISOPREMHOID DISTRIBUTION IM SATURATES

pristare T B 4

b bare 1.3 X

i stamesplectane ratic DL 8s

wriztanesc—-17 ratio . 58

rhetane o198 ratic 12
CAREROMN FREFEREMHCE IHDEX CC—23 TO C-33>2:

CoFal. = 1.505



TABLE 11: CUTTINGS GAS DATA, OMEO-1%*

Depth Stratigraphic Unit Total C;i-C,4 Wet Gas i-Cy/n-C,
m ppm v/v %
2030 Lakes Entrance Fm. 1004 20.2 2.35
2060 1048 27.6 2.20
2120 866 38.2 2.88
2150 496 29.9 2.93
2180 595 38.2 3.07
2210 Gurnard Fm. 30692 0.4 3.68
2240 1932 11.5 4.62
2270 1072 52.8 3.71
2300 496 59.1 3.62
2330 854 58.7 1.74
2360 Latrobe Clastics 1647 58.7 0.92
2390 3109 57.9 0.90
2420 1425 44 .4 0.95
2450 Undifferentiated Latrobe 7656 27.5 2.67
2510 9507 11.8 3.30
2540 7894 26.0 1.55
2570 14104 18.4 1.63
2600 48795 18.1 1.41
2630 17260 13.4 1.18
2660 33420 10.9 1.70
2692 38504 14.0 1.36
2719 11 21.6 0.75
2730 1757 65.3 0.69
2752 6696 23.7 0.93
2766 1175 -38.6 0.58
2779 2817 53.9 0.74
2790 3833 55.1 0.74
2820 1645 59.8 0.61
2839 1482 48.9 0.76
2850 3081 29.2 0.77
2872 4997 20.1 1.05
2880 332 27.3 0.71
2910 659 39.9 0.60
2911 3418 20.4 1.02
2940 768 44.8 0.60
2941 3460 19.2 0.95
2970 4066 29.2 1.16
2971 18989 6.8 1.14
3000 1481 24.2 0.80
3030 58642 7.6 1.29
3060 64856 7.9 1.35
3108 87269 2.3 1.14
3120 63863 7.5 1.79
3150 85784 8.0 1.58
3180 16244 10.6 1.43
3210 Strzelecki Group 9700 9.8 T 1.64
3240 12796 18.4 2.05
3270 9868 16.2 2.71
3300 10549 14.3 2.28
3330 5597 29.0 1.79
3360 9028 24.1 1.79

* From BMR (1983)



FIGURE 1A

~
1
o
18]
=
o
.. 0.5
x
o O
e T o.44
© o
c H
— c 9.39
— o
-
m 42 0.2
(@]
ju |
O o
w ©o
zZ & | | [
5 a _ I | ]
2000 2250 . v +
P 505 2500 2750 3000 3250 3500
—
2
a 480+
<t
S =
.
.m gy
S x beme————— —t—— e N I SR S S ———
- MO 4204
—~ B
[
4004
380 4 T . ¥ 7 T i
2000 2250 2500 2750 3000 3250 3500

Depth (metres)



FIGURE 1B
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APPENDIX 1

HISTOGRAMS OF VITRINITE REFLECTANCE

MEASUREMENTS, OMEO-1
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APPENDIX 2

DISPERSED ORGANIC MATTER DESCRIPTIONS,

OMEO-1



2.1

Sample 1: Depth 2160 metres

These cuttings comprise siltstone containing rare dispersed organic
matter. The majority of this organic matter is bitumen which is
slightly micrinitised in places. The bitumen generally has a

moderate to dull orange fluorescence but in places fluoresces a

bright yellow. Sporinite (moderate yellow to moderate orange and dull
orange fluorescence) is present in very rare to trace amounts.

The overall volume of organic matter in this siltstone is approximately
0.5%. Exinite comprises approximately 80% of the organic matter,
with inertinite making up the remaining 20%.

Sample 2: Depth 2224 metres

This sample consists of sandy siltstone. Bitumen of two distinct types
is the only organic matter present. The majority of the bitumen has

a moderate yellow to moderate orange and dull orange fluorescence.

This bitumen fills pores and cavities in the siltstone. The second
bitumen has a bright yellow-green to bright yellow fluorescence

and is generally interstitial to the larger mineral grains in the sand
laminae of the siltstone. ’

Sample 3: Depth 2317 metres

The majority of these cuttings are bitumen-bearing siltstone which

is ‘similar to that found in sample 2. The bitumens in this siltstomne

have fluorescence characteristics very similar to those of the bitumens
in sample 2. Approximately 10-15% of the cuttings comprises carbonate
fragments which contain no dispersed organic matter.

The overall volume of organic matter in this sample is approximately
0.5%. Exinite (bitumen) comprises about 607 of this organic
matter, and inertinite the remaining 40%.

Sample 4: Depth 2371 metres

This sample consists chiefly of siltstone in which organic matter

is rare to absent. Vitrinite is more abundant than inertinite,
which is more abundant than exinite. Sandstone cuttings occupy
approximately 5-10% of the sample, but contain no organic matter.
Carbonate, likewise containing no dispersed organic matter, accounts
for less than 57 of the cuttings.

Exinite is present in trace amounts. The exinite macerals represented
are sporinite (moderate yellow fluorescence) and liptodetrinite (moderate

orange fluorescence). .

The overall volume of organic matter in this sample is again estimated
to be 0.5%. The approximate maceral percentages are vitrinite 60%,
inertinite 30%, and exinite 10%.
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Sample 5: Depth 2401 metres

These cuttings consist chiefly of siltstone (80-85%). Organic
matter (rare inertinite) is present in only about 5% of these
siltstone fragments. Carbonaceous shale makes up approximately
5-10% of the sample. In these shales vitrinite is more abundant
than exinite which is much more abundant than inertinite. Sand-
stone grains (barren) comprise approximately 5% of the sample.
Coals account for less than 57 of the cuttings. These coals are
a mixture of durites and inertites.,

Exinite is common in this sample and is present mostly in the
carbonaceous shale. The exinite macerals present in order of
abundance are resinite (bright green to bright yellow-green and
moderate yellow to moderate orange and dull orange fluorescence),
sporinite (moderate yellow to moderate orange fluorescence),
liptodetrinite (moderate orange fluorescence), suberinite (dull
orange fluorescence), cutinite (moderate orange fluorescence) and
?phytoplankton (bright yellow fluorescence). Resinite and sporinite
are common in these cuttings whereas liptodetrinite is sparse.
Suberinite and cutinite are rare. ?Phytoplankton occur in trace

amounts.

The overall volume of organic matter in these cuttings is
approximately 10-157%. Vitrinite comprises approximately 60%

of the organic matter, with exinite (approximately 30%) and inertinite
(10%) comprising the remainder.

Sample 6: Depth 2455 metres

This sample consists chiefly of sandstone which is devoid of organic
matter. Siltstone occupies approximately 10-15% of the cuttings.
Organic matter (rare to sparse) is present in the siltstomnes.
Inertinite is more abundant than exinite, which is slightly more
abundant than vitrinite. Approximately 57 of the cuttings are coals.

These coals are clarites.

Exinite is sparse to common in this sample. The exinite macerals
present in order of abundance are resinite (bright yellow-green to
bright yellow and moderate yellow to moderate orange fluorescence),
sporinite (bright yellow and moderate yellow to moderate orange
fluorescence), cutinite (moderate orange to dull orange fluorescence)
and liptodetrinite (moderate yellow to moderate orange fluorescence).
Resinite is sparse in this sample and is slightly more abundant than
sporinite and cutinite. Liptodetrinite is rare.

The overall volume of organic matter in these cuttings is estimated to
be approximately 57%. Vitrinite comprises approximately 707 of the
organic matter, exinite approximately 20%, and inertinite the -

remaining 107%.
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Sample 7: Depth 2503 metres

These cuttings comprise mostly siltstone which contains rare to
sparse dispersed organic matter. In this siltstone vitrinite

is more abundant than inertinite which is slightly more abundant
than exinite. Sandstone makes up approximately 5-10% of the
sample, but contains no dispersed organic matter. Coal cuttings
occupy approximately 5-10% of the sample. The coal microlithotypes
present are clarodurite, duroclarite and durite. A few coals
contain abundant exinite. The richest of these coals contains
approximately 307 exinite, 60% of which is resinite. Carbonaceous
shale is a minor component (5% of the cuttings). In the shale
vitrinite is more abundant than exinite which is slightly more
abundant than inertinite. Carbonate fragments comprise approximately
1-2% of the cuttings but contain no dispersed organic matter.

Exinite is sparse in this sample. The exinite macerals present are
sporinite (moderate yellow to moderate orange fluorescence), resinite
(bright yellow to bright orange and moderate to dull orange
fluorescence), cutinite (moderate orange fluorescence), suberinite
(dull orange fluorescence) and phytoplankton (bright yellow
fluorescence). Sporinite is sparse, whereas resinite and cutinite
are rare. Suberinite is very rare and phytoplankton is present
only in trace amounts.

The overall volume of organic matter in this sample is estimated to
be approximately 5-10%. Vitrinite comprises approximately 657 of
this organic matter. Exinite comprises approximately 20%Z of the
organic matter, and inertinite the remaining 15%.

Sample 8: Depth 2569 metres

These cuttings consist chiefly of siltstone. Organic matter is

absent to sparse in this siltstone, but where present inertinite

is more abundant than vitrinite which is more abundant than exinite.
Sandstone and carbonaceous shale each occupy approximately 5% of the
cuttings. The former contains no dispersed organic matter. In the
shale inertinite is more abundant than vitrinite which is more abundant
than exinite. Coal comprises approximately 5% of the cuttings. Most
of the coals are duroclarites and clarodurites. However, some
clarite grains are also present. The exinite macerals in some

coals are slightly micrinitised.

Exinite is sparse in these cuttings. The exinite macerals present

are sporinite (moderate yellow to moderate orange fluorescence),
cutinite (moderate yellow to moderate orange fluorescence), resinite
(bright yellow-green to bright yellow and bright orange fluorescence
and moderate to dull orange fluorescence), liptodetrinite (moderate
orange fluorescence), suberinite (no fluorescence) and thucholite (dull
orange fluorescence). Cutinite, resinite and liptodetrinite are rare,
and slightly less abundant than spor™nite. Suberinite and thucholite
occur in trace amounts.

The overall volume of organic matter in this sample is an estimated 57%.
Inertinite comprises approximately 507% of this organic matter,
vitrinite approximately 35%, and exinite approximately 15%.
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B Sample 9: Depth 2656 metres

) The majority of these cuttings are coals, chiefly duroclarites and
clarodurites, although some clarite is also present. Exinite is
generally abundant (up to 30%) in these coals. Siltstone with
sparse dispersed organic matter occupies approximately 10-20% of the
sample; sandstone devoid of organic matter, 5-10%; and carbonaceous
.shale approximately 57%. The shales contain abundant organic
matter in which vitrinite is more abundant than inertinite, which

is more abundant than exinite.

Exinite is common in this sample. The exinite macerals present in

order of abundance are sporinite (moderate yellow to moderate orange
fluorescence), cutinite (moderate yellow to moderate orange fluorescence),
sporinite (moderate orange fluorescence), resinite (bright yellow-green
to bright yellow and bright orange, and moderate to dull orange
fluorescence) and ?fluorinite (bright green fluorescence). Vitrinite

in some coal grains displays a dull orange fluorescence.

The overall volume of organic matter in this sample is quite high
(>30%) due mainly to the abundance of coal. Approximately 40% of this
organic matter is inertinite. Vitrinite comprises approximately 35%
of the organic matter and exinite the remaining 25%.

Sample 10: Depth 2752 metres
The majority of these cuttings consist of sandstone which contains

no dispersed organic matter. Siltstone fragments occupy approximately
l 5-10%Z of the sample and generally contain sparse dispersed organic

matter. In the siltstone inertinite is much more abundant than
l vitrinite which is slightly more abundant than exinite.

Exinite is rare in this sample. The exinite macerals present are
bitumen (moderate to dull orange fluorescence), sporinite (moderate
orange fluorescence) and resinite (bright orange fluorescence).

The overall volume of organic matter in this sample is estimated
to be 0.5%. Approximately 707 of this organic matter is inertinite.

Vitrinite and exinite occur in approximately equal amounts and
comprise the remaining 307 of the organic matter.
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Sample 11: Depth 2784 metres

These cuttings are similar to sample 10 and consist chiefly of
sandstone with no dispersed organic matter. Siltstone with sparse
dispersed organic matter comprises approximately 10-15%Z of the
cuttings. In the siltstone inertinite is more abundant than
exinite which is more abundant than vitrinite.

Exinite is rare to very rare in this sample. The exinite macerals
present are cutinite (moderate yellow to moderate orange fluorescence),
resinite (bright yellow to bright orange and dull orange fluorescence),
sporinite (moderate yellow to moderate orange fluorescence), liptodetrinit
(moderate orange fluorescence), suberinite (dull orange fluorescence)

and bitumen (dull orange fluorescence).

The overall volume of organic matter in this sample is less than 0.5%.
The organic matter comprises 707% inertinite, 20% exinite and 10%
vitrinite.

Sample 12: Depth 3032 metres

The majority of these cuttings consist of sandstone which contains

. no dispersed organic matter. Siltstone grains with sparse dispersed
organic matter occupy approximately 5-10% of the sample. In these
grains inertinite is more abundant than exinite which is much more

l abundant than vitrinite. A few clarite and fusite fragments were

found in this sample.

Exinite is very rare in these cuttings. The exinite macerals

present are sporinite (moderate yellow to moderate orange fluorescence),
cutinite (moderate yellow to moderate orange fluorescence), resinite
(bright yellow to bright orange fluorescence) and liptodetrinite
(moderate orange fluorescence). Sporinite, cutinite, resinite and
liptodetrinite are very rare.

The overall volume of organic matter in these cuttings is approximately
0.5%. Inertinite comprises approximately 60% of this organic matter,
exinite 35%, and vitrinite the remaining 57%.



Sample 13: Depth 3063 metres

The majority of these cuttings are sandstone fragments which contain
no dispersed organic matter. However, coals occupy 10-207 of
these cuttings. The coals are mostly durites and clarites which

are rich in resinite and fluorinite, although some inertinite grains
are also present. Exinite is abundant in these coals and on
average occupies approximately 10% of their volume. Some coal
grains contain up to 30-407 exinite. Carbonaceous shale comprises
approximately 5-107% of the sample. In the shale exinite is
slightly more abundant than inertinite which is more abundant than
vitrinite.

Exinite is sparse to common in this sample. The exinite macerals
present are sporinite (moderate to dull orange fluorescence), resinite
(dull orange fluorescence and markedly micrinitised) fluorinite

(bright yellow-green to bright yellow fluorescence), cutinite (moderate
to dull orange fluorescence) and liptodetrinite (moderate orange
fluorescence). Sporinite and resinite are sparse and slightly more
abundant than fluorinite. Cutinite and liptodetrinite are rare.

Much of the inertinite in this sample is only of slightly higher
reflectance than the vitrinite. The reflectance of the inertinite

ranges from 0.8 to 1.0%.

The overall volume of organic matter in these cuttings is estimated
to be approximately 10~20%. Inertinite comprises approximately 50%
of this organic matter, vitrinite 30%, and exinite the remaining 20%.

Sample 14: Depth 3087 metres

The majority of these cuttings are sandstone which is devoid of
dispersed organic matter. Carbonaceous shale forms approximately
20-30% of the sample. In these shale fragments inertinite is
slightly more abundant than exinite which is more abundant than
vitrinite. Siltstone (5-10% of the sample) generally contains sparse
dispersed organic matter. In the siltstone inertinite is much more
abundant than exinite which is slightly more abundant than vitrinite.
Coal grains, mostly inertite, comprise approximately 5-10% of the
sample. However, durites and clarites are also present. A few
carbonate grains with rare inertinite are present.

Exinite is rare to sparse in these cuttings. The exinite macerals
represented are sporinite (moderate yellow to moderate orange
fluorescence), cutinite (moderate yellow to moderate orange fluorescence),
fluorinite (bright yellow to bright yellow-orange fluorescence and
resinite (moderate orange fluorescence). Sporinite is rare to sparse
and cutinite is rare. Fluorinite is very rare and resinite is present

in trace amounts.

The overall vclume of organic matter in this sample is approximately 10-1Z
Inertinite comprises approximately 60% of this organic matter, with the
remainder consisting of approximately equal proportions of vitrinite and
exinite.
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Sample 15: Depth 3162 metres

These cuttings consist chiefly of sandstone with no dispersed
organic matter. Coals occupy approximately 5-10%Z of the
sample. The coals are duroclarites and clarites. A few
fragments of carbonaceous shale are also present. In the shale
inertinite is slightly more abundant than exinite which is more
abundant than vitrinite. However, this shale is thought to be
cavings from a stratigraphically higher unit.

Exinite is sparse in this sample. The exinite macerals present
in order of abundance are fluorinite (bright yellow-green to
bright yellow, bright orange and moderate orange fluorescence),
cutinite (moderate to dull orange fluorescence), exsudatinite
(moderate to dull orange fluorescence), resinite (no fluorescence)
and sporinite (dull orange fluorescence). Cutinite, exsudatinite,
resinite and sporinite are rare and slightly less abundant than
fluorinite. The fluorinite is partly soluble in the immersion
oil.

The overall volume of organic matter in this sample is estimated to
be 5-107%. Approximately 70% of this organic matter is vitrinite.
Exinite comprises approximately 20% of the organic matter and
inertinite the remaining 10%.

Sample 16: Depth 3219 metres

This sample is similar to the previous six samples in that it
consists chiefly of sandstone devoid of dispersed organic matter.
Siltstone containing sparse dispersed organic matter makes up
approximately 5-10% of these cuttings. In this rock type inertinite
is more abundant than exinite which is more abundant than vitrinite.
Carbonate grains with rare inertinite occupy approximately 5% of the
sample. A few carbonaceous shale and coal grains are also present.
These grains occupy approximately 1% of the sample volume. In them
inertinite is more abundant than exinite which is more abundant than
vitrinite.

Exinite is very rare in these cuttings. The exinite macerals present
are cutinite (moderate to dull orange fluorescence) and sporinite
(moderate orange fluorescence). Sporinite is slightly more abundant
than cutinite which is very rare.

The overall volume of organic matter in these cuttings is estimated
to be approximately 1-2%. Inertinite comprises approximately 707
of this organic matter, exinite 20%, and vitrinite the remaining 10%.
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Sample 17: Depth 3249 metres

These cuttings consist chiefly of siltstone with sparse to common
dispersed organic matter. In these siltstones inertinite is

much more abundant than exinite which is slightly more abundant
than vitrinite. Sandstone with no dispersed organic matter
accounts for approximately 10-20% of these cuttings. Caved coal
and carbonaceous shale comprise only 1-2% of the sample. In

these lithotypes inertinite is more abundant than exinite which is
more abundant than vitrinite. A few carbonate grains are present
but these contain no dispersed organic matter.

Exinite is rare in these cuttings. The exinite macerals present

are cutinite (moderate to dull orange fluorescence), liptodetrinite
(moderate yellow to moderate orange fluorescence), ?resinite (moderate
to dull orange fluorescence) and sporinite (moderate orange fluorescence) .
Cutinite is rare, whereas liptodetrinite, resinite and sporinite are
very rare.

The overall volume of organic matter in this sample is estimated to
be 1-2%. Approximately 807% of this organic matter is inertinite.
Vitrinite and exinite occur in similar amounts and comprise the
remaining 20% of the organic matter.

Sample 18: Depth 3309 metres

These cuttings are mostly sandstone which contains no dispersed organic
matter. Coal grains containing abundant exinite occupy 10-20% of

the sample. The majority of these coals are clarites and vitrites.
However, some duroclarite grains are also present. On average the
coals contain 3-5% exinite by volume. Siltstone grains occupy
approximately 5% of this sample and contain sparse dispersed organic
matter. In the siltstone inertinite is much more abundant than
exinite which is slightly more abundant than vitrinite. A few
carbonaceous shale grains are also present. In these shales
inertinite is more abundant than exinite which is more abundant than

vitrinite.

Exinite is rare to sparse in these cuttings and is present mostly in
the coals. The exinite macerals in order of abundance are

cutinite (moderate orange to dull orange fluorescence), resinite (dull
orange to dull brown fluorescence), sporinite (moderate orange to dull
orange fluorescence), fluorinite (bright green to bright yellow
fluorescence) and bitumen (dull orange to dull brown fluorescence).
Cutinite, resinite and sporinite are rare, whereas fluorinite and
bitumen are very rare. The resinite occurring in this sample is
markedly micrinitised.

The overall volume of organic matter in these cuttings is approximately
10-15%, approximately 60% of which is vitrinite. Exinite comprises
approximately 25% of the organic matter and inertinite the remaining

15%.
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Sample 19: Depth 3351 metres

The majority of these cuttings are siltstone which contain sparse
dispersed organic matter. Inertinite is much more abundant than
exinite which is slightly more abundant than vitrinite. Sandstone
lacking dispersed organic matter occupies approximately 20-307% of
this sample.

Exinite is rare in these cuttings. The exinite macerals present

are liptodetrinite (moderate orange fluorescence), cutinite (moderate
orange fluorescence) and sporinite (moderate orange fluorescence).
Liptodetrinite and cutinite are rare, whereas sporinite is very

rare.

The overall volume of organic matter in these cuttings is an
estimated 0.5-17%. Approximately 807 of this organic matter is
inertinite. Vitrinite and exinite each comprise approximately 10%
of the organic matter.

Sample 20: Depth 3369 metres

This sample consists of siltstone which contains sparse dispersed
organic matter. In this siltstone exinite is much more abundant

than inertinite. Sandstone comprises approximately 5% of the sample
but it contains no dispersed organic matter. Approximately 15-20%
of this sample is an asphaltic bitumen. This bitumen occurs as
grain coatings and also appears to fill microfractures and cracks in t

siltstone.

The bitumen generally has a dull orange to dull brown fluorescence.
However, small ovoids of bitumen with bright yellow-green to bright
yellow fluorescence are commonly enclosed in the former bitumen.
Sporinite (dull orange fluorescence), cutinite (dull orange to dull
brown fluorescence) and liptodetrinite (dull orange fluorescence)
are very rare and occur in the siltstone.

The overall volume of organic matter in this sample is estimated to

be approximately 15-20%. Inertinite comprises approximately 10%
of the organic matter in this sample; the remainder is asphaltic
bitumen.
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DISCUSSION

The discrepancies between previously reported reflectance data
(Watson, 1982, 1983) and the depth-reflectance profile shown in text
Figure 5 are attributable to the presence of reflective bitumens
which were originally misidentified as vitrinite.

Extensive micrinitisation of the exinites in samples from below
2650 metres depth implies that oil generation has taken place. Bitumens
in samples 1-3, 10, 18 and 20 are oil-derived, and therefore indicate
migration of oil within or into the Omeo-l sequence.



PLATES

A series of ten plates are included to illustrate some of the
types of organic matter present in these samples. All plates
were printed from 35 mm photomicrographs taken using an objective
with a nominal magnification of 32 or 50. Field dimensions are
shown for each print. All photomicrographs are taken in oil
immersion and using either reflected light mode or fluorescence
mode as marked.

In some prints fluorescence colours and intensities have been
altered by the printing process and the limited latitude of the
original transparencies.
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This is an enclosure indicator page.
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document.
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Photomicrographs
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2 photographs on the one page

11/08/83
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AMDEL

AUSTRALIAN AQUATAINE PTY LTD

Vic Govt Mines Dept)



PLATE 1:

PLATE 2:

2160 metres

Reflected Light

This plate shows asphaltic bitumen (dark brown)
and o0il (very pale brown) occurring in a sandy
siltstone.

Field Dimensions 0.26 mm x 0.18 mm

2160 metres Fluorescence Mode

This is the same ftield as Plate 1 in fluorescence
mode illustrating the moderate orange fluorescence
of the asphaltic bitumen and the bright yellow-green

fluorescence of the oil. ENV

I

9

Ficld Dimensions 0.26 mm x (.18 mm

i
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This is an enclosure indicator page.
The enclosure PE906910 is enclosed within the
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document.
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Photomicrographs, Plate 3 & 4 (from
attachment 4 to WCR) for Omeo-1

2 photographs on the one page

11/08/83
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AMDEL
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PLATE 3:

PLATE 4:

2401 metres Reflected Light

This plate shows an exinite-rich coal. Exinite (dark
brown) is associated with vitrinite (grey) and inertinite
(white, bottom right).

Field Dimensions 0.26 mm x 0.18 mm

2401 metres Fluorescence Mode

This is the same field as Plate 3 in fluorescence mode
illustrating the bright yellow fluorescemnce of the

resinite and sporinite in this coal.
DEPT. NAT. RES
Field Dimensions 0.26 mm x 0.18 mm ‘ mm "”" ”ll
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PE906911

This is an enclosure indicator page.
The enclosure PE906911 is enclosed within the
container PE906207 at this location in this

document.

The enclosure PE906911 has the following characteristics:
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Photomicrographs, Plate 5 & 6 (from
attachment 4 to WCR) for Omeo-1

2 photographs on the one page

11/08/83

OMEO-1

AMDEL

AUSTRALIAN AQUATAINE PTY LTD
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PLATE 5:

PLATE 6:

2656 metres Reflected Light

This plate shows an exinite-rich clarite containing
common sporinite, cutinite and resinite.

Field Dimensions 0.26 mm x 0.18 mm

2656 metres Fluorescence Mode

This is the same field as Plate 5 in f{luorescence
mode illustrating the fluorescence colours and
intensities of the exinites in this sample.

Field Dimensions 0.26 mm x 0.18 mm

DEPT. NAT. RES & ENV

i
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PE906912

This is an enclosure indicator page.
The enclosure PE906912 is enclosed within the
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document.
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Photomicrographs

GIPPSLAND

VIC/P17

WELL

PHOTOMICROGRAPH

Photomicrographs, Plate 7 & 8 (from
attachment 4 to WCR) for Omeo-1

2 photographs on the one page
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PLATE 7:

PLATE 8:

3162 metres Reflected Light

This plate shows fluorinite and exsudatinite (black)
occurring in a resinite (dark grey)-rich clarite.
Vitrinite in this plate is light grey.

Field Dimensions 0.26 mm x 0.18 mm

3162 metres Fluorescence Mode

This plate is the same field as Plate 7 illustrating
the bright yellow fluorescence of the fluorinite and
the very dull orange fluorescence of the resinite

in this clarite.

Field Dimensions 0.26 mm x 0.18 mm
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PLATE

PLATE

10:

3369 metres Reflected Light

This plate illustrates how the asphaltic bitumen
occurs along cracks in this siltstone.

Field Dimensions 0.43 mm x 0.29 mm

3369 metres Fluorescence Mode

This is the same field as Plate 9 in fluorescence
mode illustrating the moderate to dull orange
{luorescence of the bitumen and the bright yellow-
¢reen fluorescence of o0il globules trapped in this
asphaltic bitumen.

Field Dimensions 0.43 mm x 0.29 mm
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1. INTRODUCTION

Water samples recovered during DST 1 (2918-2939 m) and an RFT (3125 m)
of the Latrobe Group in Omeo-1 were received for hydrocarbon analysis
(Table 1). The hydrocarbons extracted from these formation waters are
compared with an oil sample from Bream-4A (RFT 2, 1944 m) (Table 1), and
with previously analysed hydrocarbons in a bottoms-up mud sample from
the Strzelecki Group (3379 m) in Omeo-1 (McKirdy, 1983).

2. PROCEDURE

The water was solvent-extracted with n-pentane. After careful
removal of solvent by evaporation to near dryness in a stream of dry
nitrogen, the crude extract was redissolved in methylene chloride
and analysed by gas chromatography using the following instrumental
parameters: ‘

Gas chromatograph: Perkin Elmer Sigma 115 GC system.
Column: SGE 25 x 0.33 mm vitreous silica, QC3/BP1

Injector and detector temperature: 280°C

Detector: ‘ FID
Carrier gas: H, at 4 psi
Column temperature: 30°C for 1 min., then 2°/min to 50°C and

7°/min to 270°C.

Quantitation: relative concentrations of individual
hydrocarbons obtained by integration of
peak areas.

3. RESULTS AND DISCUSSION

Gas chromatograms of the pentane extracts of the four water samples
are shown in Figures 1-4. Figure 5 is a whole-oil chromatogram of the

Bream-4A oil.

The hydrocarbons isolated from the water samples occupy the range
C¢-C31. They are characterised by: :

(1) moderate to high concentrations of low-molecular-weight
aromatics (benzene, toluene, ethylbenzene and the xylenes);

(2) moderate to high concentrations of Csz-alkylbenzenes, Cy-alkylbenzenes,
naphthalene, methylnaphthalenes and dimethylnaphthalenes;

(3) high pristane/phytane ratios (pr/ph = 4.1-5.9);

(4) intermediate pristane/m-heptadecane ratios (pr/n-Ci7 = 0.37-0.60)
and low phytane/n-octadecane ratios (ph/n-Cig = 0.06-0.10); and

(5) Ci2+ n-alkane distributions with a maximum at Ciy (DST 1, 2918-2939 m)
or C23 (RFT, 3125 m) and no predominance of odd over even-carbon-
numbered homologues.



The DST 1 extracts are especially enriched in aromatic hydrocarbons
(and also unidentified naphthenes) in the Cg9-C;g range (Figs. 1 and 2).

Features (1) and (2) are to be expected in view of the higher aqueous
solubility of aromatic hydrocarbons (Price, 1976; Milner et al., 1977).
They provide strong evidence for the contention that the formation water at
both tested levels of the Latrobe Group has been in contact with pooled or
migrating oil.

Features (3) and (4) are consistent with the derivation of the hydro-
carbons from non-marine o0il of similar composition to the Bream-4A crude
(Fig. 5). However, there are significant differences between the DST 1
and RFT (3125 m) extracts (Table 1). The noticeably higher aromatics
content, the higher mean 2, 6, 10-trimethyltridecane/pristane ratio
(TMTD/pr = 0.98), and the lower wax content (n-Cz3+ = 22%) of the DST 1
hydrocarbons suggest that they may have been sequestered from a mature
condensate rather than an oil.

Hydrocarbons present in mud and mud filtrate recovered from 3379 metres
depth in the Strzelecki Group at Omeo-1 (McKirdy, 1973), although of
similar overall chracter to the Latrobe Group shows, do have somewhat
higher pristane/phytane ratios (pr/ph = 6.6-7.6). Therefore, if the
petroleum-like hydrocarbons found in water samples from 2918-2939 metres,
3125 metres and 3379 metres depth in Omeo-~1l constitute bona fide evidence
of their contact with o0il (or condensate), then it is reasonable to infer
the existence of three discrete o0il accumulations in the vicinity of this
well. This conclusion must be regarded as tentative, however, until
the question of possible contamination of the water samples (e.g. by mud
additives) has been addressed, and more detailed biomarker studies of
the Omeo-1 'oil shows' have been completed.

The composition of gas recovered with the Omeo-1 RFT (3125 m) water
sample (viz. CHy = 91-92%, CO, = 1.8% (mean), N, = 0.8% (mean);
C1/C1-Cy = 0.95, i-Cy/n-Cy = 1.10 : Marty, 1983) is reasonably compatible
with BMR cuttings gas data from this interval (viz C;/C;-Cy = 0.93,
E;Cq/EfCu = 1.79). Both gases are dry, consistent with their probable
in situ derivation from coals within the lower Latrobe Group (3000-3195 m),
although their i-Cy/n-Cy ratios are possibly a little high for the inter-
polated rank of these coals (VR = 0.6-0.7% : McKirdy and Watson, 1983).
In sediments containing woody-herbaceous Type III kerogen, cuttings gas
i-Cy/n-Cy ratios >1 generally are associated with vitrinite reflectance
values in the range VR <0.67% (Monnier et al., 1983).



5. CONCLUSIONS AND RECOMMENDATION

Petroleum-like hydrocarbons are present in formation water samples
recovered during DST 1 (2918-2939 m) and an RFT (3125 m) of the
Latrobe Group in Omeo-1. The enrichment of the hydrocarbons

in aromatic compounds suggests that the waters have been in
contact with oil or condensate.

The Cj2+4 hydrocarbon distribution of the RFT samples is similar

to that of a typical waxy paraffinic crude oil, whereas the DST 1
hydrocarbons are more condensate-like. High pristane/phytane
ratios (DST 1, pr/ph = 4.5; RFT, pr/ph = 5-6) are indicative of

an ultimate derivation from terrigenous woody-herbaceous organic
matter. In the case of the RFT hydrocarbons, their mean pristane/
phytane ratio is almost identical to those of top-Latrobe oils

from the nearby Bream-4A and Dolphin-1 wells.

The previously reported higher pristane/phytane ratios of the
hydrocarbons found in mud and mud filtrates from 3379 metres depth
in the underlying Strzelecki Group (pr/ph = 6-8) suggest the
possible existence of a third oil family in the Omeo-1 area.
However, definitive o0il correlations can be made only on the )
basis of detailed GC-MS analyses, which have yet to be undertaken.

When DST or RFT waters are submitted for hydrocarbon analysis, it
is recommended that all drilling mud additives in use at the time
of sampling also be screened for their hydrocarbon content, in
order to facilitate the recognition of contaminated samples.
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TABLE 1: COMPARISON OF LATROBE GROUP HYDROCARBONS, OMEO-1, WITH TWO GIPPSLAND BASIN OILS

Sample Bulk Composition Cyo+ Alkane Distribution
Saturates Aromatics Polars Asphaltenes Pr Ph TMTD Np Pr n-Alkane Profile
% % % % n—017 n-Clg Pr Pr Ph Maximum CZ3+ OEP

% Cas Ca7

Omeo-1, 2918-2939 m )
DST 1 (0812 hrs) n.d. n.d. n.d n.d. 0.51 0.10 0.77 0.39 4.7 (714 22  n.d. n.d.

water extract
DST 1 (0816 hrs) n.d. n.d. n.d. n.d. 0.60 0.09 1.2 0.37 4.1 14 n.d. n.d. n.d.

water extract

Omeo-1, 3125 m

RFT (upper chamber) n.d. n.d. n.d. n.d. 0.37 0.06 0.72 0.38 5.9 23 38 n.d. n.d.
water extract
RFT (lower chamber) n.d. n.d. n.d. n.d. 0.39 0.06 0.89 0.37 5.4 23 38 n.d. n.d.

water extract

Bream-4A, 1944 m
paraffinic oil n.d. n.d. n.d. n.d. 0.68 0.12 0.65 0.35 5.5 n.d. n.d. n.d. n.d.

Dolphin-1, 1216 m )
*naphthenic oil n.d. n.d. n.d. n.d. - - 0.36 0.42 5.1 n.d. n.d. n.d. n.d.

Parameter 1 2 3 4 5 6 7 8 49

*Biodegraded; hydrocarbon ratios measured from Figure 6b of Philp and Gilbert (1980).



KEY TO HYDROCARBON ANALYSIS DATA SHEET

,-

Individual Compounds - Parameter Specificity

TMTD 2,6,10-trimethyltridecane 1. Maturity/Source/Biodegradation

(C1¢ regular isoprenoid)
2. Maturity/Source/Biodegradation

np norpristane (Cys regular isoprenoid)

n-Cy7 normal heptadecane 3. Maturity

pr pristane (C;q regular isoprenoid) b ‘Source/Maturity
n-Cyg normal octadecane | 5.  Source/Maturity
ph phytane (Czo regular isoprenoid) 6. Source/Maturity
Caat percent waxy alkanes in total n-alkanes 7'. Source/Maturity
OEP odd-even fredominance (Scalan & Smith, 1970) 8, 9. Maturity/Source

4 . - Concentration of component(s) too low
.d. i
n Not determined ‘ for reliable quantitation
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FIGURE 3

OMEO-1 RFT (UPPER CHAMBER)
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FIGURE &

OMEO-1 RFT (LOWER CHAMBER)

3125 metres

WATER EXTRACT CHROMATOGRAM
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1. INTRODUCTION

Three samples from Omeo No.l were forwarded from Australian Aquitaine
Petroleum Pty. Ltd for organic analyses. This report contains
vitrinite reflectance determinations, descriptions of dispersed organic
matter and total organic carbon analyses.

2. EXPERIMENTAL METHODS

A representative portion of each sample was separated using a sample
splitter and then mounted in cold setting astic resin in a 2.5 cm round
mold. The block was ground flat using diamond impregnated laps and
carborundum papers. This surface was then polished with aluminium
oxide and finally with magnesium oxide.

Reflectance measurements were taken using a Leitz MPV1.1l micro-
photometer fitted to a Leitz Ortholux microscope and calibrated against
synthetic standards. All measurements were taken in oil immersion
(n = 1.518) using incident monochromatic light with a wavelength of
546 nm at a temperature of 23%1°C. Fluorescence observations were
made using the same microscope utilizing a 3 mm BG3 exitation filter,

a TK400 Dichroic mirror and a K510 suppression filter.

The mean maximum reflectance measurements taken on huminite are
listed below.

3. REFLECTANCE MEASUREMENTS

Depth Reflectance Standard Range Number of
(m) (%) ’ Deviation Measurements
2848 0.43 0.04 0.37-0.53 34
2851 0.43 0.04 - 0.36-0.50 29
2956 0.49 0.05 0.39-0.58 36
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4. DISPERSED ORGANIC MATTER DESCRIPTIONS

Sample 1: Depth 2848 metres

This sample consists chiefly of sandstone. Organic matter is
generally absent from these grains. However, approximately 5%

of the sandstone contains rare inertinite. Siltstone grains with
rare to sparse dispersed organic matter occupy approximately 20-30%
of the sample. In this siltstone inertinite is more abundant than
vitrinite which is more abundant than exinite.

Exinite is rare in this sample and is present only in the siltstone.
The exinite macerals present in order of abundance are sporinite
(bright yellow fluorescence), resinite (bright yellow fluorescence),
?dinoflagellate/acritarchs (bright yellow-green fluorescence) and
cutinite (moderate yellow-orange fluorescence). Sporinite is rare
in the sample whereas resinite and dinoflagellate/acritarchs are
very rare. Cutinite is present in trace amounts.

Sample 2: Depth 2851 metres

This sample also consists chiefly of sandstone. No organic matter
was found in this sandstone. Siltstone grains occupy approximately
15-20% of the sample and generally contain sparse to common dispersed
organic matter. In these siltstone grains inertinite is more
abundant than huminite which is slightly more abundant than exinite.
Approximately one-third of the siltstone contains only rare organic
matter. In these grains inertinite is slightly more abundant

than huminite and exinite is generally absent.

Exinite is rare in this sample overall and is present only in the
siltstone with sparse to common dispersed organic matter. The
exinite macerals present in order of abundance are sporinite (bright
yellow and moderate orange fluorescence), cutinite (bright yellow
and moderate yellow-orange fluorescence), liptodetrinite (bright
yellow fluorescence) and resinite (bright yellow-green fluorescence).
Sporinite, cutinite and liptodetrinite are rare in the sample and
resinite is present in trace amounts.

Sample 3: Depth 2956 metres

This sample is similar to the other two Omeo samples in that it
consists chiefly of sandstone. Organic matter is generally rare
in this sandstone and inertinite is slightly more abundant than
vitrinite. Siltstone occupies approximately 5-10% of the sample
volume and contains sparse dispersed organic matter. In this
siltstone inertinite is more abundant than huminite which is
slightly more abundant than exinite. Duroclarite grains occupy
approximately 1-27% of the sample and contain abundant exinite.

Exinite is rare in the sample but is common in the siltstone and
duroclarite grains. The exinite macerals present in order of
abundance are sporinite (bright yellow and moderate yellow to
moderate orange fluorescence), cutinite (bright yellow and moderate
orange fluorescence), resinite (bright yellow green fluorescence),
?exsudatinite (dull orange fluorescence) and bitumen (dull orange
fluorescence). Sporinite, cutinite and resinite are rare in the
sample whereas exsudatinite and bitumen are present in trace amounts.



3.

5. DISCUSSION

Table 1 illustrates the relative abundances of the maceral groups
in each of the samples. The table also shows the total organic carbon
values, the abundance of exinite and the types of exinites present in

each sample. Reflectance data presented in histogram form follows
Table 1.

The reflectance data indicates that the sequence is sufficiently
mature to generate oil below approximately 3000 metres. However,
the small number of samples limits the accuracy and precision of
the reflectance versus depth profile. A larger number of samples from
a range of deeper depths would provide a much more reliable and relevant
reflectance versus depth profile.

The three samples studied are slightly immature and therefore
are unlikely to generate significant quantities of hydrocarbons.
However, some o0il may be generated from the resinite in the sample
from 2856 metres. Exsudatinite in this sample is primary oil and is
direct evidence of hydrocarbon generation.

At greater depths these samples would have markedly higher source
rock potentials.



TABLE 1: ORGANIC MATTER TYPE AND ABUNDANCE

Depth Relative Maceral Total Organic Estimated Exinite Macerals
m Group Volumes Carbon, % Volume of
Exinite
2848 1>V>E 0.45 *% sp, res, ?D/A, cut
2851 I>Vz2E 0.51 *% sp, cut, lipto, res.
I>V
2856 I1>VzE 0.56 k% sp, cut, res, ?exs,
*V > E 21 bmen
Key
A Vitrinite
1 Inertinite
E Exinite
sp Sporinite
res Resinite
cut Cutinite
D/A Dinoflagellate/Acritarch
liptodet Liptodetrinite
bmen Bitumen
exs Exsudatinite
* Coal grains
*% Rare
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1. INTRODUCTION

One sample from Omeo No.l was forwarded from Australian Aquitaine
Petroleum Pty. Limited for organic analyses. This report contains
a vitrinite reflectance determination, description of dispersed organic
matter and total organic carbon analysis.

2. EXPERIMENTAL METHODS

A representative portion of each sample was separated using a
sample splitter and then mounted in cold setting astic resin in a
2.5 cm round mould. The block was ground flat using diamond
impregnated laps and carborundum papers. This surface was then
polished with aluminium oxide and finally with magnesium oxide.

Reflectance measurements were taken using a Leitz MPV1.1l micro-
photometer fitted to a Leitz Ortholux microscope and calibrated
against synthetic standards. All measurements were taken in oil
immersion (n = 1.518) using incident monochromatic light with a
wavelength of 546 nm at a temperature of 23:1°C. Fluorescence
observations were made using the same microscope utilizing a 3 mm

BG3 exitation filter, a TK400 Dichroic mirror and a K510 suppression
filter.

The mean maximum reflectance measurements were taken on huminite
and are listed below.

Mean Maximum Standard Range Number of
Reflectance Deviation Determinations

0.45 0.06 0.35-0.57 18

4. DESCRIPTION OF DISPERSED ORGANIC
MATTER

Sample 1: Depth 3361 m

This side wall core consists of a poorly cemented fine grained
sandstone containing sparse to common dispersed organic matter.
In this sandstone inertinite is much more abundant than exinite
which is more abundant than vitrinite. Most of the organic
material present in this sandstone appears to be reworked

coal grains. The reflectance of the majority of this material
ranges from 0.7 to 0.85%. The reworked fragments are generally
quite angular indicating that transportation of the grains

was minimal. Although these grains consist almost entirely

of inertinite and contain sparse to common exinite, it appears
that they have been erroded from a vitrinite rich coal and
oxidised during transportation and/or redeposition.

Exinite is rare to sparse in this sandstone. The exinite
macerals present are oil derived bitumen (bright green to
bright yellow fluorescence), sporinite (moderate orange
fluorescence) and cutinite (moderate orange fluorescence).
0il derived bitumens are rare to sparse in this sample and

are slightly more abundant than sporinite. Cutinite is very
rare.

l , ' 3. REFLECTANCE MEASUREMENTS



2.

The overall volume of organic matter in this sample is estimated
to be approximately 1-27%.

Total Organic carbon = 0.85%

5. DISCUSSION

Table 1 is a histogram of the reflectance data taken from this
sample. A reflectance verses depth diagram including data previously
reported to Australian Aquitaine Petroleum Pty. Limited in December 1982
(Omeo No.l, Vitrinite Reflectance, Dispersed Organic Matter Descrlptlon
and Total Organic Carbon Analysis: Watson, B) was sketched. This
diagram indicates that the vitrinite reflectance determination of the
sample from 2956 m may have been influenced by reworked material.
Alternatively the reflectance value for the sample from 3361 m may
be slightly low due to the scarcity of vitrinite in the sample.
Cuttings samples from a wider range of depths would provide a much more
reliable reflectance versus depth profile. '

The presence of o0il derived bitumen in this sample indicates |
the accumulation of minor quantities of hydrocarbons. The
fluorescence colour of this 0il derived bitumen ranges from green
to yellow but is thought to be derived from the one oil source.
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APPENDIX 3

PROPORTIONS OF VITRINITE, EXINITE AND INERTINITE IN
PERCH NO.l1, GURNARD No.l AND OMEO No.l.

Depth % 0.M.

(ft) Vitrinite Exinite Inertinite
Perch No.1l
3822-3825 95 5 o<1
4170-4180 75 6 20
4410-4420 60 10 . ~30
4800-4810 65 10 n25
5500-5530 65 20 ~l5
6350-6360 65 20 ~15
6730-6740 v 5 10 85
6680-6890
7170-7180 50 20 ~30
7670-7680 50 20 30

'~ 8200-8210 g5 15 ~G0

8250-8260
8726-8731 15 10 80
4300-4310 ~n15 ~n10 80

Gurnard No.l

7350-7360 v3 o a2 95
7720~7730 60 RN T n25
8320-8330 n55 10 n35
8760-8770 n55 NS 40
9050-9060 n55 10 35
9580-9590 50 v S 45
9710-9720 40 v 5 n55

Omeo No.l - Depth (m)

2848 n20 10 70
2851 30 10 w60
2856 ~30 25 45
3361 NS | n15 80
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JOB NO: 3854/83
CLIENT:  AUSTRALIAN AQUITANE PTY. LIMITED

SAMPLES: Four waters

RESULTS OF ANALYSIS (Headspace analysis)

The air above the water in each sample container was analysed for hydrocarbons
.by gas chromatography. ) _

RON 1 2849.8 m Ist OPENED LOWER CHAMBER

Methane : o : 11,000 microlitres per litre (ppm)
Ethane ' 500 “

Prépane ) . .75

Butanes ' g 55.

‘Pentanes ' : .75

Hexanes - A : 160

Heptanes plus higher hydrocarbons ‘ » 1,500

RUN 1 2849.8 m 2nd OPENED UPPER CHAMBER

Methane - .; » 42,500 microlitres. per litre
Ethane ' 2,000

Propane 260

Butanes . 95

Pentanes 110 .

Hexanes _ 320

Heptanes plus highér hydrocarbons 2,200



'RESULTS OF ANALYSIS cont/d

RUN 2 2952.0 m lst OPENED LOWER CHAMBER

Methane 31,960 microlitres per litre
Ethane 1,100
Propane ' - 140
Butanes S 20
Pentanes 5
Hexanes B 20
Heptanes plus higher hydrocarbons 590

RUN 2 2952.0 m 2nd OPENED UPPER CHAMBER

Methane _ 15,800 microlitres pef litre
Ethane ' ' . 850
Propane '. 110
Butanes 15
Pentanes , 10°
Hexanes . : . 25
Heptanes plus higher hydrocarbons ' 390

RESULTS OF ANALYSIS (Solvent Extraction of the Water'Sémples)

The samples were extracted with n-Pentane and this extract was concentrated

and then analysed by gas chromatography. All four chromatograms show a normal-

alkane pattern typical of an oil. This oil may be natural or refined. The
chromatograms also show some large non-alkane peaks which may be due to drilling
additives or plasticisers in the plastic used to seal the sample containers.
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HYDROCARBONS IN MUD AND MUD FILTRATES,
OMEO NO.1l, VIC-P-17, GIPPSLAND BASIN

Australian Aquitaine Petroleum Pty. Ltd

F3/422/0-4077/83 February 1983
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3 March 1983
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Australian Aquitaine Petroleum Pty. Ltd.,
99 Mount Street,
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Attention: Mr Frank Brophy

REPORT F4077/83

Interpretation

Investigation and Report by: Dr David M. McKirdy
Analysis by: Mr Paul Marty

Chief - Fuel Section: Dr Brian G. Steveson
Manager, Mineral and Materials Sciences Division:

for Norton Jackson
Managing Director

l Melbourne Vic.

YOUR REFERENCE: Telex No.1140 dated 1/2/83 from
M. Barbe
MATERIAL: Mud and mud filtrates
LOCALITY: OMEO No.l
IDENTIFICATION: Bottoms up mud sample, 3379 m.
DATE RECEIVED: 1 February, 1983
WORK REQUIRED: Pentane extraction of hydrocarbons and

analysis by gas chromatography.

Dr William G. Spencer



1. INTRODUCTION

The bottomsup sample from 3379 m depth in Omeo-l1 comprised mud and
two mud filtrates (A & B).

2. PROCEDURE

The mud and two water samples were solvent-extracted with n-pentane.
After careful removal of solvent by rotary evaporation, the crude
extracts were redissolved in methylene chloride and analysed by gas
chromatography using the following instrumental parameters:

Gas chromatograph: Perkin Elmer Sigma 115 GC system.
Column: SGE 25 x 0.33 mm vitreous silica, QC3/BP1l
Injector and detector temperature: 280°C

Detector: FID
Carrier gas: H, at 4 psi

Column temperature: 30°C for 1 min., then 2°/min to 50°C and
7°/min to 270°C.

Quantitation: relative concentrations of individual hydrocarbons
obtained by integration of peak areas.

3. RESULTS AND DISCUSSION

Gas chromatograms of the hydrocarbons extracted from the mud and

two mud filtrates are shown in Figures 1-3. Figure 4 is a solvent
blank for n-pentane.

The level of impurities in the extraction solvent is unacceptably
high (Fig. 4), and this batch of pentane has since been discarded.

However, the contamination does not interfere with the following
interpretation.

The Ci24 hydrocarbon distribution of the mud extract (Fig. 1)
is typical of a mature light oil or condensate moderately rich in
isoprenoid alkanes. The high pristane/phytane ratio (pr/ph = 6.6)
suggests an origin from higher plant-derived woody-herbaceous organic
matter (Powell and McKirdy, 1975), as do the pristane/n-heptadecane
and phytane/n-octadecane ratios (pr/n-C:; = 0.68; ph/n-C;g = 0.12).
The extract, on the basis of these alkane parameters, is similar to
the Mackerel-l oil (Table 1), although its TMID/pristane ratio (TMID/pr = 1.1)
is much higher than that of the oil. This latter feature indicates
that the hydrocarbons comprising the mud extract have undergone appreciable
thermal cracking. The biodegraded Tuna-3 oil (Table 1) has a similarly
high TMTD/pristane ratio (TMID/pr = 1.5), but its pristane/phytane ratio

(pr/pr = 3.6) is significantly lower than that of the Omeo-1 mud
extract.



The hydrocarbons isolated from the mud filtrates (Figs 2 and 3) are
characterised by:

(1) a very high concentration of low-molecular weight

aromatics (benzene, toluene, ethylbenzene and the
xylenes); '

(2) a high proportion of compounds other than n-alkanes
(probably naphthenes) in the Cyg-C;3; range; and

(3) a Ciz+ n-alkane distribution with a maximum at C,j
and a predominance of odd over even carbon-numbered
homologues in the Cj3+ range.

Features (1) and (2) are not unexpected in view of the solubility
of aromatics and naphthenes in water (Milner et al., 1977, p.122).
They indicate that the water has been in contact with pooled oil or
hydrocarbons such as those extracted from the mud. The high
pristane/phytane ratio of mud filtrate B (pr/ph = 7.6 : Table 1) is

certainly consistent with their derivation from a Gippsland Basin oil
(Powell and McKirdy, 1975).

A similar explanation cannot be advanced for feature (3), however,
because for an homologous series of hydrocarbons like the n-alkanes,
solubility decreases with increasing carbon number. Furthermore, no
odd/even predominance is displayed by the mud extract n-alkanes.

Thus, the higher-molecular-weight (vC,,+) n-alkanes.in the mud filtrates
must have had a different origin. Without knowledge of the mud
additives used during the drilling of Omeo-1l, we are unable to suggest
what this might be. It is possible that these hydrocarbons represent

contamination from the plastic containers in which the samples were
submitted.

4. CONCLUSIONS

Petroleum-like hydrocarbons are present in the mud and mud filtrates
recovered from 3379 metres depth in Omeo~-l.  In common with non-
biodegraded paraffinic oils found elsewhere in the Gippsland Basin,
tHEEE hydrocarbons have high pristane/phytane ratios.

5. REFERENCES

MILNER, C.W.D., ROGERS, M.A., and EVANS, C.R., 1977. Petroleum
transformations in reservoirs. J. Geochem. Explor., 7, 101-153.

PHILP, R.P., and GILBERT, T.D., 1980. Application of computerized

gas chromatography-mass spectrometry to oil exploration in
Australia. APEA J., 20(1), 221-228.

POWELL, T.G., and McKIRDY, D.M., 1975. Geologic factors controlling
crude 0il composition in Australia and Papua, New Guinea.
AAPG Bulletin, 59, 1176-1197.



TABLE 1: COMPARISON OF OMEO-1 HYDROCARBONS WITH TWO GIPPSLAND BASIN OILS

Sample Bulk Composition Cy2+4 Alkane Distribution
Saturates Aromatics Polars Asphaltenes Pr Ph TMTD Np Pr n-Alkane Profile
% 4 % % n-Cy17 n=Cig Pr Pr Ph Maximum  Cp s+ OEP
A Czs Cz27
Omeo-1 n.d. n.d. n.d. n.d. 0.68 0.12 1.1 0.38 6.6 14 n.d. n.d. ' n.d.
3379 m :
mud extract
Omeo-1 n.d. n.d. n.d. n.d. 1.1 0.12 0.47 0.26 7.6 23 n.d. n.d. n.d.
3379 m

mud filtrate B

*Mackeral-1

paraffinic oil n.d. n.d. n.d. n.d. 0.64 0.11 0.49 0.31 6.1 n.d. n.d. n.d. n.d.

*Tuna-3

. . n.d. n.d. n.d. n.d. 5.8 1.9 1.5 0.48 3.6 n.d. n.d. n.d. n.d.
naphthenic oil

* Hydrocarbon ratios measured from Figure 6a of Philp and Gilbert (1980).
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CALET
MAGNES
SOLIUK
FOTASS

ANIONS
HYDROY
LARBON,
RICARB
SULPHA
CHLORT
HITRAT

TUTALS

CATTON
ANIONG

DIFrgt

GUM

CHEMICAL COMPOSITION

HILLIGRAMS MILLIEQUIVS,

DERIVED AND OTHER DATA

CONDUCTIVITY (E.Cy)

KWICRO-5/CH AT 25 DEG, C 22185,

HILLIGRANS

PER LITRE
TOTAL DISSOLVER SOLIDS M6/1
A+ BASED ON E.C,
R+ CALCULATED (HCO3=C03) 16297
C, RESIDUE ON EVAP, AT 180 DEG. €
TOTAL HARDNESS AS CACO3 4182,
CARRONATE HARDNESS AS CACO3 767,
NON-CARBONATE HARDNESS AS CACO3 3415,
TOTAL ALKALINITY AS CACO3 767,
FREE CARRON RIGXIDE (C02)
SUSPENDED SOLIDS
SILICA (5102}
BORDN (R)

UNITS

REACTION - PH 647

TURBIRITY (JACKSON)
COLOUR (HAZEN)

SOIIUM TO TOTAL CATION RATID (ME/L) 69,2

va eh e s e we ve w4 eh TE va PE TA Ve WL we €B wh G4 4s e Ve S 6 T4 VS VS ve 4 e O e

—v————

{

| .

} RENARKS
i

f

oMED #1 BOTTOMS UP

3T A

VE;Y LOW VISCOSITY

FORMATION FLUIDS ?
i

)
i
i

PER LITRE PER LITRE
MG/L HE/L
H (€A} 925,0 46.2
U (MG 435.0 27.4
(NAY  4500.0 195,8
e (k) 135.0 3.5
IRE  (BH) a, 0.0
ATE (€03 . 0.0
ONATE (HCO3) 936, 15.3
TE (5047 2050, 42,7
DE (CLy 7767 21%9.0
E [ ixy) R 0l
AND RALANCE
S IHC/LY 282.8 DIFF = 9.7
HEsLy 27701 SuUM = 559.9
O,
L Y X
HAHE-  AUSTRALIAN AQUITAINE HUNDRED-
ADURESS-F 0 BOX 725 SECTION-
NORTH SYDNEY HOLE NO-
SUPFLY-

UATE COLLECTED

PATE RECEIVED  25/2/83
=

WATER CUT-
WATER LEVEL-
DEPTH HOLE-

SAMPLE COLLECTER BRY-




SAMPLE ID. 3379R

WATER ANALYSIS REPORT

4525/83

AMDEL COMPUTER SERVICES

CHERICAL COMPOSITION

DERIVED AND OTHER DATA

REMARKS

‘ R .
-.-------—------_----}

)

HILLIGRAHS MILLIEQUIVS. CONRUCTIVITY (E.C.)
FER LITRE PER LITRE HICRO-S/CM AT 25 DEG, € 25563,
HG/L HE/L MILLIGRANS
- - PER LITRE
CATIONS : TOTAL DISSOLVED SOLIRS H6/L

OMEQ #1 BOTTONS UP 3379% B
30 HINS AFTER LOW VISCOSITY
FORHATION FLUIDS

CALCIUH (Cary  1250.0 42:4 A+ BASER ON E.C.

HAGNESIUM  (MG) 535:0 44,0 B+ CALCULATER (HCOZ=CO3) 19360,
S0DILN (Hay  5000.0 2173 €. RESIDUE ON EVAF. AT 180 DEG, €
FOTASSIUM (KD 160.0 4.1

ANIONS

TOTAL HARINESS AS CACO3 5323,
HYRROXIDE  (OH) Q. .0 CARBOMATE HARDNESS AS CACOZ 394,
CARBONATE  (CO3) O 0:0 MNON-CARBONATE HARDNESS AS CACO3 4729,
RICARBONATE (HCOZ) 724, 11,9 TOTAL ALKALINITY AS CACO3 994,
SULFHATE (5047 3000, 2+5 FREE CARBON DIDXIDE (CO2)

SUSPENDEDR SOLIDS
CHLORIDE (CLY 9055, 2554 SILICA (SI02)

RORDH (B)
NITRATE (HQ3) < 4 0.1
TOTALS ANDR BALANCE UNITS
CATIONS (ME/L) 328.0 RIFF = 1.8 REACTION - PH 63
ANTONS  (ME/L)Y  329.7 sS4 = 457.7 TURBIRITY (JACKSON)

COLOUR (HAZEN)

v e ws wu T wa wh TE Te Th hs WE e ww v e WA 4s A ve wa we TS S A A6 e <2 4a ve v ws

RIFF#100.
---------- = 0.3 % SODIUK TO TOTAL CATION RATIO (HE/L) 66,3 %
S
NAME-  AUSTRALIAM AQUITAINE HUNDRED- : WATER CUT-
ARDRESS-F 0 ROX 725 SECTION- WATER LEVEL-
NORTH SYDNEY HOLE NO- DEPTH HOLE-
SUPPLY-

UATE COLLECTER
DATE RECEIVER 25/2/83
A

SAMPLE COLLECTED RY-




WATER ANALYSIS REPORT AMDEL COMPUTER SERVICES
SAMPLE ID. HUR 4525/83
CHEHICAL COMPOSITION DERIVED AND OTHER DATA : REHARKS
HILLIGRAMS HILLIEQUIVS. CONDUCTIVITY (E.C))
FER LITRE  PER LITRE MICRO-S/CM AT 25 DEG, € 33219,
HG/L HE/L HILLIGRAMS
e m— PER LITRE
CATIONS TOTAL DISSOLVER SOLIRS HG/L
- OHED #1 BOTTOMS UP MUD SAMPLE
CALCIU (CAs 225.0 11.2 A. BASED ON E.C. 33794 WIPER FLUID WHILST
MAGNESIUN  (HG) 290.0 23,8 R, CALCULATER (HCO3=C03) 34102, LOGEING
SORIUH (HA)  11600.0 504.6 €, RESIDUE OMN EVAP, AT 180 DEG. C
POTASSIUR (KD 325.0 8.3

o v pa e T ks e wE we Ph 4e e wi b 4o TE w4

ANIONS
TOTAL HARDNESS AS CACOZ 1755,
HYDROXIDE  (OH) 9. 0.0 CARBONATE HARDNESS AS CACO3 208,
CARRONATE  (CO3) 1031, 34,4 NOM-CARRONATE HARDNESS AS CACO3 1547,
RICARBONATE (HCOZ) 254, 4.2 TOTAL ALKALIHITY AS CACO3 1926,
SULPHATE S04 6400, 137.4 FREE CARRON DIOXIDE (C02) :
SUSPENDER SOLIDS ?
CHLORIDE (L) 13902, 392.0 SILICA (SI02) :
BORON (R :
NITRATE  (HOZ) < 4, 0.1 :
TOTALS AND RALANCE UNITS
CATIONS (HE/L) S48.0  RIFF = 20,0 REACTION -~ PH e
ANIONS (ME/L) S68.0  SUM = 1116.0 TURRIDITY (JACKSON? :
COLOUR (HAZEN) !
DIFF£100. :
eI W8 ) SODIUK TO TOTAL CATION RATIO (ME/L) 92,1 %
Sus :
NAHE~  AUSTRALIAN AGUITAINE HUNDRED- WATER CUT-
ATORESS-F & ROX 725 SECTION- ATER LEVEL~
HORTH SYDNEY HOLE MO~ DEPTH HOLE-
SUPPLY~
VATE COLLECTER SANPLE COLLECTER BY-

DATE RECEIVER 25/2/83
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WATER ANALYSIS REPORT ANDEL COMPUTER SERVICES
SAKPLE ID. 2849 UPPER 4525/83
CHERICAL COMPOSITION DERIVED AND OTHER DATA REMARKS
KILLIGRAHS MILLIEQUIVS,  CONDUCTIVITY (E.C.) H
PER LITRE  PER LITRE MICRD-5/CM AT 25 DEB, C 45014, H
HG/L HE/L MILLIGRAMS 1
———— PER LITRE ¢
CATIONS TOTAL DISSOLVEDR S0LIDS HB/L : )
—— ! 2NR OPENEDR UPPER CHAMBER
CALCIUH (CA) 75.0 3.7 A. BASED ON E.C. TORUN 1
HAGNESIUN  (HB)  102.0 8.4 B, CALCULATEDR (HED3=CO3) 39982, H \
SORIUM (HAY  14500.0 630,8 C. RESIDUE OM EVAP, AT 180 DEG, C H
POTASSIUN (K} 440.0 11.3 H
ANTONS H
TOTAL HARDNESS AS CACD3 607, t
HYDROXIDE  (OH) 0, 0.0 CARRONATE HARDNESS A4S CACOZ 607, H
CAREONATE  (COZ) 0, 0,0 NON~-CARBONATE HARDNESS AS CALO3 <1 :
RICARRDNATE (HCD3) 846, 3,2 TOTAL ALKALINITY AS CACD3 709, : )
SULFHATE  (504) 2950, 4 FREE CARRON DIOXIDE (C02) H
SUSPENDED SOLINS H
CHLORIRE  (CLy 19489, 549 .6 SILICA (SID2) H
' RORON (R) H
NITRATE (HBZ) 2000, 12,3 }
TOTALS AND RALANCE UNITS H
CATIONS (ME/LY 654.1 RIFF = 3.3 REACTION - PH 8.3 :
ANIONS (HE/L)  857.5 SUK = 1311.6 TURBIRITY (JACKSON) !
COLOUR (HAZEN) 1
DIFF4100. H
cemeeeeen = 0,37 SODIUN TO TOTAL CATION RATID (HE/L) 96,4 % 1}
SUs :
NAME-  AUSTRALIAN AQUITAINE HUMDRED- WATER CUT-
ADRRESS-F O ROX 725 SECTION- WATER LEVEL-
NORTH SYDNEY HOLE NO- DEPTH HOLE-
SUPPLY~
0ATE COLLECTED SANFLE COLLECTED BY-

DATE RECEIVER 25/2/83




WATER ANALYSIS REPORT AMDEL COMPUTER SERVICES
SAMPLE ID. 2849 LOUWER 4525783
CHEMICAL COMPOSITION DERIVEDR AND OTHER DATA REMARKS
HILLIGRAME MILLIEQUIVE. COMDUCTIVITY (E.C.)
PER LITRE PER LITRE HWICRD-8/CH AT 25 DEG, C 46014,
HGsL HEAL HILLIGRANS
m— PER LITRE
CATIONE TOTAL RISSOLVEDR SOQLIRS HE/L
- 1ST OPENED LOWER CHAMBER
TALTTU (Cas 3,0 4.6 A+ BASEDR ON E.C. RUN 1
HAGHES I (A6 82,0 6,8 B. CALCULATEDR (HCO3=CO3) 40620,
SORIUR (#Ar 147%0.0 64146 €. RESIDUE ON EVAP, AT 180 DEG. C
PFOTASSIUWE (R 430,90 1i.0
ANTONG
TOTAL HARDNESS AS CACO3 574,
HYDROXIDE  (OH) G, 0.0 CARBONATE HARDMESS AS CACOZ 574+
CARBONATE  (COZ) 45, 1.3 HON-CARBOMATE HARDNESS AS CACO3 41
RICARRONATE (HCQIY  B2S. 13,3 TOTAL ALKALINITY AS CACO3 752,
GHLPHATE (804 3030, £3.1 FREE CARBON DIOXIDE (€02)

SUSPEMDEDR SOLIDG
CHLOFIDE Ly 19783, 957.7 SILICA (8102}
RORDN (R)

e WA ma ma we v e Th wa A ve wh eSS4 D AL sa s TE ge Te A Pe AS TS Te T4 gu PE s ws se

NITRATE Sy 2000, 3203
TOTALE AND BALANCE UNITS
CATIONS ifEsL) 6641 DIFF = 4.2 REF!CTIUN ~ PH 8.5
ARLONG  PHEL LY LR S = 1332.4 TURRIDITY (JACKSONY
COLDUR [HAZEM!
IFF L0,
e = 03 Y SODIUM TO TOTAL CATION RATIOD (ME/L) 96.6 %
Qliy
NAtE - AUSTRALIAN AQUITAINE HUNDRED- WATER CUT-
ARDRESS-P O BOX 725 SECTION~ WATER LEVEL-
HORTH SYONEY HOLE MO- DEPTH HOLE~
SUFPLY-
art COLLECTED SAMPLE COLLECTEDR RY-

HAtE PLCEIVER 2472783




WATER ANALYSIS REPORT AMDEL COMPUTER SERVICES

SAHPLE ID.

CHERICAL COMPOSITION

2952 LOWER 4525/83

DERIVED AND OTHER DATA REMARKS

HILLIGRANS  HILLIEQUIVS, CONDUCTIVITY (E.C.) H
PER LITRE  PER LITRE HICRO-S/CH AT 25 DEG, C 42841, 4
HG/L HE/L HILLIGRANS 3
- PFER LITRE ¢
LT Ok TOTAL DISSOLVED SOLIDS HE/L H
— t 2HD OPENED LOWER CHAMBER

CALCIUR (€ht 87.0 4.3 A. BASED ON E.C. t ORUN 2
ANGHEC I (16 aX 0 4.4 B+ CALCULATED (HCO3=C03) 34927, H
SORIU ot 12900.0 36141 C. RESIMUE OM EVAF, AT 180 DEG. C }
CUTASSIMUE (b 410,00 10,5 B
i
H
fib O t
TOTAL HARDNESS AS CACO3 433, H
HYRROXIDE 0 0.0 CARBONATE HARDNESS AS CACO3 435, i
CAREDNATE &3, 2.1 NON-CARBONATE HARDNESS AS CACO3 %1 '
BITARROMATE 9 1.7 TOTAL ALKALINITY AS CACOZ 692, B
THFHATE 2530, 9247 FREE CARRON DIOXIDE (€027 H
SUSPENDER SOLINS :
CHLOREDE LER ST Ah g 94,4 SILICA (8I02) H
RORON (R) :
ALTRATE (MO 1o 16t ‘
TOTAL L AND T LoadlE UNITS :
;
CATTONG CHlAb Y Sednd RIFF = 1.3 REACTION - PH 8.7 :
R LV I RN St = 1157.4 TURBIDITY (JACKSONY H
COLOUR (HAZEN) :
QIFE g, M
s 0.3 SODIUN TO TOTAL CATION RATID (HE/L) 96.7 X 1
U H

NARE-  AUSTRALTAN ADUITAINE HUNDRED- HATER CUT-
ADDBRESS -F ¢ BOS 728 SECTION- WATER LEVEL-
HORTH SYDREY HOLE NO- DEFTH HOLE-
SUPPLY -

DaiE COLLECTED
ROTE RECEIVER  25/2/87

CARPLE COLLECTED RY-




WATER ANALYSIS REPORT

AMREL COHPUTER SERVICES

DIFfLan

5.2 %

COLOUR (HAZEM)

SODIUM TO TOTAL CATION RATID (ME/L) 94,0 %

SAMPLE IR 2932 UPPER 4523/83
CHERICAL COMPOSITION DERIVED AMD OTHER DATA REMARKS
HILLIBRAMS MILLIEQUIVS. CONDUCTIVITY (E.C.) ?
PER LITRE PER LITRE KICRO-S/CH AT 25 DEG., C 35907, :
WG/t HE/L HILLIGRANS ¢
e e PER LITRE
CATTION: TOTAL DISSOLVER SOLIDS HG/L H
——— 1 2ND OPENED UPPER CHAMBER

CALCTUN (Car 102.0 5.1 A. BASED OM E.C. t ORUMNZ
HAGNESTUN (MG 93,0 4.4 B, CALCULATED (HCO3=CO3) 30170, i
SOnIUH 6 10800,0 469.8 C. RESIDUE ON EVAP. AT 180 DEG, C H
FOTASSIUN (KD 390.0 10.0 i
M TG :
TOTAL HARDNESS AS CACO3 473, ?
HYDROQXIDE  (OH) 0. 0.0 CARBONATE HARDNESS AS CACO3 473 :
CARROMATE  (CD33 EER 1L,E NON-CARRONATE HARDMESS AS CACO3 <1 B
RICARRONATE (MCOZ) 948, 15.9 TOTAL ALKALINITY AS CACO3 867 H
SULFHATE (504) 20060, 416 FREE CARBON RIOXIDE (CO02) '
SUSPENDEDR S0LIDS :
CHLORIDE (CLy 14804, 4874 SILICA (8I02) H
FORON (B) H
HITRATE (O3 ahon, 24.2 B
JOTALS AND BALAHCE UNITS '
CATTONS HE-LY  487.2 DIFF = 11.4 REACTION - PH 3.4 :
ANIONG IMESLY S00.7 S = 989.9 TURRIDITY (JACKSOM) H
4
+
*
1

Sty

NARE-

RAOTE
HaFE

AUETRALTAN AQUITAINE HUMDRED-
ARDRESS-P O B0Y 725

HORTH SYDNEY

COULCCTED
CETVER  25/2/83

SECTION-
HOLE HO-
SUPPLY~

WATER CUT-
WATER LEVEL-
DEPTH HOLE-

SAMPLE COLLECTED RY-

-»



CHERITAL CORPOSITION
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WATER ANALYSIS REPORT

e oHko 14 4593/83

AMDEL COMPUTER SERVICES

HILLIGRAKS MILLIEQUIVE,
FER LITRE  FPER LITRE

HGAL HE/L

G0 0 KTy

' G 0,1

iMGe 11180.0 ARG D

P e 21040 S
(OH. N Gt

[ANTED] iy [O8Y)
TE oMLy 1052 b2eu
DN SE50, RURFI

oE - oLy LFa LD

[ CHQE N e
ANl BALANCL

oot DIFE = 10t

it st o= PYEL Y

e,

= Low %

phant: - AUSTREALLAN AQUITAINE  HUNDRED-

ATGREGS - SECTION
HOLE NO-
SUPPLY-

il o
Maie

2/3/83

SARPLE COLLECTER RS

RERIVED AND OTHER DATA

CONDUCTIVITY (E.C.)
MICRO-S/CH AT 25 DEG, © 35135,

HILLIGRANKS
PER LITRE
TOTAL DISSOLYED SOLIRS He/L

A, BASED OW E.C.
B, CALCULATEDR (HCO3=C03) 30556,
L, RESIDUE OM EVAR. AT 180 DG, C

TOTAL HARDNESS AS CACD3

152,
UAREONATE HARDNESS AS CACOX 182,
HON- LAREORATE HARDNESS AS CACOJ a1
fGinl ALRALINITY A% CACUY 362,

CARRON DIDXIOE (T2l
ERDED BOLLLG

SILICA 15102}

LORGH (R

REACTION - FH 74
TUREIDITY (JACRSOM)
COLOUR (HAZEN)

SODIUH TD TOTAL CATION RATIO (HE/L) 98,3 %

WATER CUT-
WATER LEVEL-
DEFTH HOLE-

REHARKS

HO DISTIHGUISHING SAMPLE
HARKS SAMPLE LABELLEDR "A®
BY ARDEL

LOWER CHAMBER 2120 M RFT
0HED 1 —_—

b



>
WATER AMALYSIS REFORT AMDEL COMPUTER SERVICES )
SARFLE ID.  OHED 1 B 4593/83 \
CHEHICAL COMPOSITION DERIVER AND OTHER DBATA REMARKS
AILLIGRAKS KILLIEQUIVS.  CONDUCTIVITY (E.C.? ! )
FER LITRE  PER LITRE HICRO-S/CH AT 25 DEB, C 35135, ?
MG /L HEZL HILLIGRANS y
S FER LITRE ¢
CATLONS TOTAL DISSOLVED SOLIDS HG/L !
R t NO DISTINGUISHING SAMPLE
ALl i 63,0 3.1 A. BASED ON E.C. 1 HARKS SAHPLE LARELLED *R* )
HABHESIUA (9B 0.1 0.0 B. CALCULATED (HCOZ=CD3) 30626, 1 BY AMDEL
SO0 Ui (i 11250.0 489.4 C. RESIDUE ON EVAP, AT 180 DEG. C t LOWER CHAMBER 2125 ¥ RFT
FOIASSIUN (ko 205,09 .2 ¢ ODMED & )
ANIONS : '
TOTAL HARDNESS 4S CACO3 158, 3
HiUROXIDE  (OH) a, 0.0 CARBUHATE HARDHESS AS CACO3 158, : ‘
IARBUMGTE (0D 0. v NON-CARPONATE HMARDNESS AS CACu3 <1 :
v E(HEOS, 99/, 16,0 TOTAL ALKALINITY 40 CATD3 817, ;
(804 5300 11043 FREE CARBON DIOYIDE (.02) 1
SUSPENDES SOLTE . : )
CHLUELLE ol 13414, A, ‘ H
1
HITRATL NTEY 4 0.1 : )
JOTALY AND RALANCE UNITS : )
CATIONG mEsL DIFF = 4.4 REACTION - PH 7.2 ;
BHIGHE  LisL SUN = 1000, 0 TURBIDITY (JACKSOM) : ’
COLOUR (HAZEN) ;
LT LG, t
004 ou SODIUK TO TOTAL CATION RATIO (ME/L) 98,3 % ¢ )
R H
{ . e e U R - e e )
HARE-  AUSTRALIAN AQUITAINE  HUNDRED WATER CUT-
1 APLRESS SEETION- WATER LEVEL- 4
HOLE HO- DEPTH HOLE-
SUFFLY-
{ PATL COLLECTED SAMPLE COLLECTER BY- )
Bl mbETVED  2/3/83
i 3
{ }
. 3




e Tt

WATER ANALYSIS REPORT

4593/83

AMDEL COMPUTER SERVICES

CHEMICAL COMPOSITION

f1LLIGRAMS
Lk LITRE
HG/L
[IEBAILH
LA 5.0
(i) 0.7
(HAaY 113000
ey 204,0
HILOHE
HIRUN (OH: 0
(03 0,
(HLO3r vyl
SULFHATE W84 5100,
CHLUREDE oL
HITRATE LRGAY P

POTELE ABED WALANCE

CRITOHT onils
AR

DU F g

iy

Mk AUGTRALTAN ABUITAINE  HUNDRED-
RN

000 DIFF = 0.5

SU

0.1 %

273783

DERIVED AND OTHER DATA

MILLIERUIVS, CONBUCTIVITY (E.C:)
PER LITRE HICRD-8/CH AY 20 DEG, © 34354,
HE/L

TOTAL DISSOLYED SOLIDS

3.2 A. BASED ON E.C,
Gel B. CALCULATED (HCO3=CO3)
491,50 T, RESIDUE ON EVAP. AT 180 DEG. C
5.2
TOTAL HARUNESS AS CACD3
Y CARBONATE HARDNESS AS CACD3
0,0 NOM-CARRDMATE HARDNESS AS CACD3
16,1 TOTAL ALRALINITY AS CACO3
1one FREE CARRON DIOXIDE (CO2)
SUSPENDED SOLIDS
376 SILICA (5102)
BORON (B)
0.3

REACTION ~ FH
= 1000.4 TURBLLITY (JACKSOH?
COLDUR (HAZEN)

SUDIUM TO TOTAL CaTION RATIO (ME/L) 9B8.3 Z

WATER CUT-.

SECTION WATER LEVEL-
HOLE KO- « BERED ADLE-

SURPLY -
CARPLE COLLECTED RY-

i
S

REMARKS

MILLIGRANS
PER LITRE
HG/L

e e me wa TE T Th Sa Te w4 T we s

OHED 1
30587,

165, 1
165, 1
<1 :
807, i
+
+
WNITS
_____ :
g7t

UPFER CHAHRER 3128 M RFT

Y

|

| D
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AP
WATER ANALYSIS REPORT AMDEL COXPUTER SERVICES
SAMPLE ID. 4 4264/83
CHEMICAL COMPOSITION DERIVED AND OTHER DATA REMARKS
MILLIGRAMS MILLIEQUIVS. CONDUCTIVITY (E.C.)
PER LITRE PER LITRE HICRO-S/CM AT 25 DEG. € 27207,
MB/L ME/L MILLIGRAMS
-=- - PER LITRE
CATIONE TOTAL DISSOLVED SOLIDS MG/L

OMED # 1 08,12 HRS
CALCIUM (CA) 250.0 2,3 A+ BASED ON E.C.

MAGNESIUN  (MB) 80.0 beb B+ CALCULATED (HCD3=CO3) 19555,
SODIUM (NAY  7100.0 308.9 C. REBIDUE ON EVAP, AT 180 DEG. C
FOTASSIUM  (K) 310.0 7.9

4e 3% s e mm s e e Ve ve e s e e

ANIONS
TOTAL HARDNESS AS CACO3 953,
HYDROXIDE  (DH) 0, 0.0 CARBONATE HARDNESS AS CACO3 953, !
CARBONATE  (C03) 0. 0.0 NON-CARBONATE HARDNESS AS CACO3 <1 :
BICARBONATE (HCOZ) 2262, 37.1 TOTAL ALKALINITY AS CACO3 1854,
, SULPRATE  (S04) 1760, 36,6 FREE CARBON DIOXIDE (C02) :
SUSPENDED SOLIDS :
CHLORIDE  (CL) 8493, 2451 SILICA (5102) :
. BORON (B) :
HITRATE  (NO3) 250, 4.0 :
TOTALS ANI BALANCE UNITS
CATIONS (ME/L) 335.8  DIFF = 12,9 REACTION - PH 722
ANIONS (ME/L) 322.9  SUM = 6587 TURBIDITY (JACKSON) :
COLOUR (HAZEN) :
. DIFF¥100. :
————————— = 207 SODIUK TO TOTAL CATION RATIO (ME/L) 92,0 % }
SUN :
1
. NAME-  AQUITAINE HUNDRED- WATER CUT- ;
ATIDRESS-SYINEY SECTION- WATER LEVEL- i
HOLE No- DEPTH HOLE-
‘ SUPPLY-
DATE COLLECTED SAMPLE COLLECTED BY-

DATE RECEIVED 11/2/83
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WATER ANALYSIS REPORT AMDEL CONPUTER BERVICES
SAHPLE 1D, 5 A264/83
CHENICAL COMPOSITION DERIVED AND OTHER DATA REMARKS
WILLIGRAMS MILLIEQUIVS,  CONDUCTIVITY (E.C,)
PER LITRE  PER LITRE MICRO-S/CH AT 25 DEG. C 24890,
MG/L ME/L MILLIGRANG
— PER LITRE
CATIONS ' TOTAL DISSOLVED SOLIDS HG/L

OMEO # 1 08,16 HRS
CALCIUM (CH) 380.0 A. BASED ON E.C.

19.0

HAGNESIUM  (MG) 200.0 16.4 B. CALCULATED (HC03=CD3) 19222,
91,4
8.1

]
;
H
t
'
H
'
H
SONTIUM NAY  6700,0 291, €. RESIDUE ON EVAP, AT 180 DEG, C H
FOTASSIUN (k) 315.0 . H
.
E
NHIONS H
TOTAL HARDNESS AS CACO3 1772, !
HYDROXIDE  (DH) 0, 0.0 CARBONATE HARDNESS AS CACO3 1772, :
CAREONATE  (CO3) 0. 0.0 NON-CARBONATE HARDNESE AS CACO3 <1 '
BICARBONATE (HCO3) 3541, 58.4 TOTAL ALKALINITY AS CACO3 2919, H
SULPHATE {504) 1540, 32,5 FREE CARRON DIOXIDE (L02) H
SUSPENDER SOLIDS H
CHLORIDE (CL)  BO6A. 227.5 SILICA (5102) H
RORON (R) H
MITRATE (N03) 250, 4.0 E
TOTALS AND BALANCE UNITS :
----- H
EATIONS (ME/L) 334,9 DIFF = 12,4 REACTION - PH 7.2 H
ANIONS  (ME/L) 322,3 SUM = 457.2 TURRIBITY (JACKSON) :
COLOUR (HAZEN) H
DIFFX100. H
---------- = 1.9 % SODIUM TO TOTAL CATION RATID (ME/L) B7.0 % !
SUM H

( )

NAME-  AQUITAINE HUNDRED- HATER CUT-
ANDRESS-SYDNEY SECTION- WATER LEVEL-
HOLE ND- DEPTH HOLE-
SUPPLY-

DATE COLLECTED ‘  SAMPLE COLLECTED BY~
DATE RECEIVER 11/2/83 .




¥ 3
t WATER ANALYSIS REPORT AMDEL COMPUTER SERVICES )
08T 1 %4 4593783
1 = S ¥
e i COMPOSTTION DERIVER AND OTHER DATA REHARKS
{ BILLIGRAMS MILLIEQUIVS.  COMBUCTIVITY (E.Ce) H }
PLR LITRE  FER LITRE MICRO-S/CH AT 25 DEG, C 25240, H
HG/L HE/L MILLIGRAKS
i o - FER LITRE ! ¥
LA TOTAL DISSOLVED S0LIDS WG/ H
———— 1 DHED #1 ,l,{w Lhant >
LALEIA B3 380, 0 17,5 #. BASED ON E.C. H !
BAGHLOLUN  (HG) 100, 8.2 R, CALCULATED (HCD3=COZ) 19603, :
SOL I (HAT  7000,0 04,5 C. RESIDUE ON EVAP, AT 180 DEG. € t
§ POTASC R o 00,0 707 H '
H ANTOHD H
TOTAL HARDNESS AS CACO3 1285, H
TRV Sy o hp 0.0 CARRBONATE HARDNESS AS CACOZ 1285, :
LAREOMATE (003 0. 0.0 NON-CARPONATE HARDNESS AS CACO3 1 : !
RIC TATRNIIES) LI TOTAL ALKALIHITY AS CACO3 1931, H
SULFH Y Wb FREE CARBON DIUXIDE (CD2) !
SUSPENDED SOLIDS ! !
UHLORLRE  40Ld 441, 24z B1L1CA (SI02) :
BURDN (E) H
GETRGTS FIAY 4, Gl ! !
VOTALL ol BALANCE UNITS '
- e [ H ¥
ChrToi (MO 3 BIFF = o1 REACTION - PH 75 :
SMET CHESLY Sl = 563,48 TURBIDITY (JACKSON) ! '
COLOUR (HAZEM) :
ubhbd glon, H
PR 1.8 5 SOLIUM TO TOTAL CATION RATID (ME/L) 90.1 % ¢ ¥
ik H
- —— - [ 4 e e e e R e ———— ——— )
donl- AUSTEALIAH AQUITAING  HUNDREDR WATER CUT-
GUDRL S SECTION- WATER LEVEL- ¥
HOLE NO- REPTH HOLE~
SUPPLY~
op s COLLECTER SHMFLE COLLECTER BY- »

L RECCIVED 273,88
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' The Australian
Mineral Development
! Laboratories
mington Street, Frewville,
South Australia 5063
Phone Adelaide 79 1662
Telex AA 82520

Please address all
correspondence to

P.O. Box 114 Eastwood
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10 February 1983

The Manager,
Australian Aquitaine Petroleum Pty. Ltd.,
P.0O. Box 725,
NORTH SYDNEY

N.S.W. 2060

REPORT AC 4042/83

YOUR REFERENCE: Con. Note AP 961712

IDENTIFICATION: As listed

DATE RECEIVED: 28 January 1983

ANALYSIS
SAMPLE RESI ST% VITY T.D. SC.)
MARK @ 25 ¢ @ 180 ¢C
ohm.m grammes/L
Mud Filtrate
2985 0.200 116.6
Method : Q1/2/7 Q4/1

D.K. Rowley
Manager
Analytical Chemistry Division
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for Norton Jackson
anaging Director
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