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1. INTRODUCTION

A suite of nine sidewall core samples from the Early Cretaceous
Otway Group in Camelback-! was received for source rock eviluation
(Table 1). :

The aim of the investigation was to assess the hydracarbon source
potential (maturity, organic richness, kerogen type) of selected

shales and siltstones in the Eumeralla Formation and underlying
FPretty Hill Sandstone.

2. RESULTS

Analytical data are summarised and presented herein as follows:
Table Figure Appendi

TdC, Rack~-Eval pyrolysis

Vitrinite reflectance (VR)
Dispersed arganic matter {(DOM) 4

BTN
0~

[ S
[N

S. DISCUSSION

.1 Maturity

The well-constrained vitrinite reflectance versus depth profile
for Camelback-1 (Fig. 2) shows that the entire Eumeralla Formation
and the PFretty Hill Sandstone above 4400 feet are thermally
immature. Sediments comprising the lower half of the Pretty Hill
Sandstone are marginally mature for 0il generation from
terrestrial organic matter (VR = 0.50-0.67%).

There is poor agreement between measured VR and Rock-Eval maturity
indicators. With the exception of two aberrant samples (SWC 20,
2830 feet and SWC 15, 3845 feet}), Tmax and production index values
increase steadily with increasing depth (Tmax = 430-438°C; PI =
0.03-0.10 : Table 2). Haowever, these pyrolysis data convey the
misleading impression that sediments from +the interval sampled
(2070-3690 feet depth) fall within a narrow maturity range
(equivalent VR = 0.45-0.55%Z : Fig. 1).

Inspection of the Rock-Eval pyrograms of SWC's 20 and 1S5 reveals
that they have broad, ill-defined S, peaks which are a direct
consequencea of their highly inertinitic organic matter (I = 920-95%
of DOM : Table 4). Accordingly, their Tmax values are unreliable.

S.2 Organic Richness

The organic carbon contents of these Otway Group shales and
siltstones are fair to very geood (TOC = 0.71-12.7% : Table 2).

Source richness for hydrocarbons differs markedly according to
farmation as follows: '

S; + S2 Source Rating

kg h'c/tonne

Eumeralla 5.2-25.8 moderate to excellent
Pretty Hill 0.9-1.66 poor
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3.2 Source @ualitvy and Kerogen Type

The source quality of shales in the Eumeralla Formation is
appreciably better than that of the shale/siltstone lithaofacies
within the Pretty Hill Sandstone:

Hydrogen Index Likely Product
mg S,/g TOC
Eumeralla 158-197 gas and condensate
Pretty Hill . 13-118 gas

This d1fference in source quality is illustrated in Figure 1. Both
faormations contain terrestrial Type I11 kercgen.

In the case of the Pretty Hill Sandstone, the organic matter is

predominantly inertinite (I = 85-95%Z of DOM), and the associated
- exinite (54 of DOM) has undergone significant oxidation during
sedimentation and early diagenesis (Table 4-4&). By contrast,

exinite in the Eumeralla shales is both more abundant (10% of DOM)
and less oxidised. Moreover, the carbaonacecus shale fram 2090 feet
depth in the Eumeralla Formation 1is atypical in that its DOM
comprises mainly low-rank vitrinite (85-%90%). :

4. CONCLUSIONS

1. Early Cretacecus sediments of the Otway Group above 4400 feet
depth in Camelback-1 are thermally immature.

2. Sediments comprising the lower half of the Pretty Hill
Sandstone section are within the =zone of initial oil
generation from terrestr1a1 arganic matter (VR = 0.5-0.467%) at
"this well locality.

- Shales at the base of the Eumeralla Formation are rich in gas
and condensate-prone terrestrial Type 1I1II kercgen (TOC =
S-13%; S4+Sg = 5-26 kg h'cs/tonne; HI = 158-197 mg Sa,/g TOC).
Basinward of the Camelback—-1 locality these shales may be
mature enough to be effective sources of hydrocarbons.

“

4. Although 1in part mature, shales and siltstones of the
underlying Pretty Hill Sandstone contain cnly fair to moderate
concentrations of poor quality, dry gas-prone, inertinitic
organic matter (TOC = 0.7-1.6&%; S;+S, <2 kg h'es/tonne; HI =
13-116 mg S,y/g TOC).
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TABLE 1: SIDEWALL CORE SAMPLES RECEIVED FOR SOURCE ROCK ANALYSIS,
CAMELBACK-1

SwWC Depth Farmatiaon
ft
25 . . 2090 Eumeralla
24 .2320 ) Eumeralla
23 o 7 _ o 2535 - ~+ Eumeralla
20 2830 Pretty Hill
18 332 Pretty Hill
15 _ 8435S Pretty Hill
10 | 4720 ) Pretty Hill
8 ' s322 Pretty Hill

4 ’ S&90 Fretty Hill




SWC
No.
25
24
23
20
18
1S
10
8
4

Client

Well

DEPTH T MAX
(fe)

2070 430
2320

2535 432
2830 447
3325 433
3845 450
4720 436
S322 437
S630 438

-~

CAMELBACK-1

S1

0.73

0.18
Q.12
0.08
0.10
g.17
0.17
0.12

HARTOGEN ENERGY LTO

Se

25.04

S.04
1.37
0.87
a.82
1.46
1.45
1.54

S3
.87

1.24
1.12
1.10
0.34
1.00
1.81
2.57

~ AMDEL

ROCK-EVAL PYROLYSIS

S1+52

25.77

5.22
1.43
0.95
.32
1.83
1.682
1.66

PI

0.03

0.03
g.os
0.09
0.11
a.10
g.10
0.07

4.06
1.22
0.79
2.41
1.46
0.80
0.59

PC

2.14

0.43
0.12
0.07
0.07
0.13
0.13
0.13

- Tac

12.70
6.18
3.20

10.80
0.7s
a.71
1.30
1.23
1.63
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HI

197

158

13
116
118
112
118

94

TABLE 2

24/06/87

or
30

39
10
147
48
7
147
158
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Sy+S2
Pl
FC

TOC
HI
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REY TO ROCK-EVAL PYROLYSIS DATA SHEET

FARAMETER

position of Sy peak in temperature program ¢*C)
kg hydrocarbons (anxtractable)/tonne rock

kg hydrocarbons (kerogen pvyrolysate)/tonne rock
kg CO; (organic)/tonne rock

Fotential Yielid

Froduction Index (S5,/S,; + Sa)

Pyrolysable Carbon (wt. percent)

Tatal Organic Carbon (wt. percent)

Hydrogen Index (mg h’'c (Sqad)/g TOO

Oxygen Index (mg C0,(S3) /g TOC)Y

SPECIFICITY

Maturity/Keraogen type
Keroqen:type}Hathiiy/Hig?#téd oil
Kerogen type/Maturity

Kerogen type/Maturity#

Organic richness/kerogen type
Maturity/Migrated oil

Organic richness/Kerogen type/Maturity
Organic richness

Kerogen type/Maturity

Keragen typa/Maturity+

+Alsa subject to interference by CO, from decomposition of carbonate minerals.

BB
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TABLE 3: SUMMARY OF VITRINITE REFLECTANCE MEASUREMENTS, CAMELBACK-1

Depth Mean Maximum ‘ Standard Range Number of
S (fE) Reflectance Deviaticn Determinatians
(0
2090 ‘0.28 0.03 0.21-0.36 4
232 0.35 0.06& 0.27-0.41 4
2535 0.3z 0.04 ~ 0.23-0.39 27
2830 0.346 | C.05 ‘ 0.27-0.44 12
332 : 0.41 0.00 0.41 1
3845 - - - -
4720 0.54 0.06 0.42-0.467 38
S322 0.60 0.08 0.44-0.78 23
3690 0. 464 0.05 0.34-0.73 11
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TABLE 4: PERCENTAGE OF VITRINITE, INERTINITE AND EXINITE IN DISFERSED
ORGANIC MATTER, CAMELBACK-1 '

Depth Percentage of

(£f¢) Vitrinite Inertinite Exinite
2090 85-90 5 : 5-10
2320 S 90 ' S
2535 5 85 A & 10
28Z0 5 G0 S
332 %3 ‘ | 20 S
845 - 95 5
4720 10 85 S
322 ' 10 8s 5
S60. S Q0 5
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TABLE S5 ORGANIC MATTER TYFE AND ABUNDANCE, CAMELBACK-I

Depth rRelative Maceral Estimated volume of Exinite Macerals
(&) Group DOM gxinites

Proporticns-

2090 vrEXT 10-15 . Ra-SP 1ama,spo,5ub,cut,res
2320 1>3VEE £0.5 Tr phyto,?oil
2535 1FERV 3-S5 ' Ra ] phytc,spo,lama
2830 1>3ERY o.s-1  vr ohyto,1ipto
3325 17 2ERV ¢c.5-1 vr phyto,spo,?oil
3845 : 1>%E 0.5-1 Tr phyto,liptc
4720 17V rE =1 Vr phyto,spo,liptc
22 ' 13>>V>E =1 vr ' 1ama,spc,phyto,?oil
Vr 1ama,liptc,spc
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TAELE &3 EXINITE MACERAL ABUNDANCE AND FLUDRESCENCE CHARACTERISTICS,
CAHELBACK—l

Depth Exinite Macerals litholcgy/tommente
()

2090 lama(Ra—Sp;mY),epc(Ra—Sp;mY), Chiefly shale, 154 coals
eub(Ra;dD-anl),cut(Ra;mO—dD), most exinite is slightly
ree(Vr;mY—mD) cxidised.

2320 phyto(Tr;dm ,?oil(Tr;iYB) chale; exinite as above. 20il

is generally associated with
the larger-quartz gralne.

2535 phyto(Ra;iY—mD),spo(Vr;mD), Shale;'exinite ijs l1ess
lama(Vr;mY-mD) oxidised than above-

2820 phyto(Vr;iD—dD),lipto(Vr;mY— gjltstones some phytoplankton
m0) . is maderataly oxidised. '
3325 A phyto(Vr;mD),epo(Tr;mD),?oil Shales oil is aeecciated with

(Tr3iY) rhe larger mineral grains.
=845 phyto(Tr;mD—nofl),lipto(Tr;mD) gilty shales envinite is

generally moderately
oxidieed.

4720 phyto(Vr;mD—dO),epo(Vr;mY—mD), giltstones phytoplanktcn is
lipto(Vr;mY—mD) > generally siightly oxidieed.

=322 lama(Vr;mY*mD),epo(Tr;le, giltstones eporinite is
phyto(Tr;mD),?cil(Tr;iY) mcderately oxidized. 70il
is aeeociated'with~quart:n
grainse-
54690 lama(Vr;mD),lipte(Vr;mD),epo giltstone.

(Tr:m3)
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KEY TO DISFERSED ORGANIC MATTER DESCRIFTIONS

HACERAL GROUPS EXINITE MACERALS
V vVitrinite spo Sporinite
I Inertinite cut Cutinite
E Exinite . res Resinite
sub Suberinite

lipto Liptodetrinite
fluor Fluorinite
terp Terpenite

exs Exsudatinite
phvyto Phytoplankton
tela Telalginite

lama Lamalginite
bmite Bituminite
bmen - Bitumen.

thuc Thucholite

ABUNDANCE (by vol.)

Ma Major »15%

Ab Abundant 2-15%
Co Common 1-2%
Sp Sparse 0.5-1%
Ra Rare 0.1-0.3%
Vr Very Rare Z20.1%

Iir Traca <0.1

FLYORESCENCE COLOUR AND INTENSITY

G Green . i Intense

Y Yellow - om Moderate

a "Orange : S . S d . . Dull _

B Brown K . nofl No Visible Fluorescence
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FIGURE 2
VITRINITE REFLECTANCE Vs. DEPTH, CAMELBACK-1
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TRINITE REFLECTANCE

HISTOBRAM FLOTS OF vi
CAMELBACK-1

MEASUREMENTS ,
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FLATE 1: SWC 25, 2090 ft, Eumeralla Fm. reflected Light
Thin band of vitrinite (grey) containing rare exinite

in shale.
Field Dimensians 0.26 x 0.18 mm.

PLATE 2= Same field of viaw as abaove. iuvcrescencea Mcoce
Sperinite (=2, phytoplankton {p) and liptodetrinit2 (1)
compri=se the exinit=2s in this fi=ld.



PLATE 3z  SWC 23, 2535 ft, Bumeralla Fm. Reflected Li
Inertinite (white) is the major type of organic mat
in this shale.

+
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Field Dimensions 0.2& ¢ 0.18 mm.




Reflected Light

swC 8, S322 §t, Pretty Hill Sst.
exinite (browns left)

inertinite
in this siltstone.
Field Dimensions 0.26

(light grey) agccurs with

% 0.12 mm.
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