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Abstract

Thirty wells in the Stage I and Stage II study areas of AGSO’s Canning Basin Project have been
modelled using the WinBury 1.4 geohistory analysis program, which includes single well, cross-
section and basin mode capabilities. The wells were modelled on the basis of sequence stratigraphic
units (Supersequences) interpreteted from well-log and seismic data, and where necessary were
modelled below TD to basement using seismic data.

Geohistory analysis of the multiphase Canning Basin succession proved to be an extremely complex
and reiterative task, and requires a thorough regional understanding of the stratigraphic and tectonic
development of the basin, and of the evolution of the basin’s petroleum systems. Recent studies
undertaken during AGSO’s Canning Basin Project (1990-1994) have gone a long way to develop
such an understanding, and have underpinned the geohistory analysis.

Subsidence/uplift models developed for the basin provide a much improved understanding of the
magnitude and extent of the major tectonic events that controlled the structural and stratigraphic
evolution of the basin. These events (Samphire Marsh Extension, Prices Creek Movement, Pillara
Extension, Meda Transpression, Point Moody Extension and Fitzroy Transpression) resulted in three
major subsidence-sag phases, each terminated by a major phase of uplift, and had a profound impact
on the maturation history of six identified source intervals. Palaeo-heatflow models are developed
that are consistent with palaeo-tectonic settings and observed maturity data.

Significant spatial and temporal variations in original source richness and kerogen types are now
recognised within the four identified Ordovician source intervals in the basin. The lower Al
Supersequence (Willara-Nambeet ) and lower A2 Supersequence (lower Goldwyer ) source intervals
probably had significantly less generative potential than the rich, oil-prone, G.prisca-dominated
upper A2 Supersequence (upper Goldwyer) source interval. The recently identified, oil-prone, lower
B1 Supersequence (Bongabinni) source interval has considerable generative potential, but is
immature. Accurate modelling of the maturation history of these intervals can only be achieved if
these variations are understood. New kerogen kinetic data is presented for some of these intervals.

Hydrocarbon generation and expulsion from the lower Al Supersequence (Nambeet-Willara) source
interval is probably limited to the Dampier-Jurgurra Terrace, outer Barbwire Tearrace, and the
northern portion of the Fitzroy Trough. Peak generation from these terraces probably occurred
during the Devonian - Early Carboniferous depositional cycle (prior to the Meda Transpression),
whereas peak generation from the Fitzroy Trough occurred in the Middle Ordovician (prior to the
Prices Creek Movement). It is unlikely that this interval generated large amounts of oil on the
Broome Platform either during the Ordovician-Silurian depositional cycle, or during subsequent
depositional cycles.

Hydrocarbon generation and expulsion from the lower A2 Supersequence (lower Goldwyer) source
interval is probably limited to the Dampier-Jurgurra Terrace, deeply buried portions of the outer
Barbwire Terrace, and probably portions of the Fitzroy Trough. This source interval is not as
extensive as previously mapped; it does not extend into the Kidson Sub-basin. Peak generation from
the Jurgurra Terrace probably occurred during the Devonian - Early Carboniferous depositional cycle
(prior to the Meda Transpression), whereas peak generation from the shallower Dampier Terrace
probably occurred in the Triassic (prior to the Fitzroy Transpression). Minor generation with little or
no expulsion probably occurred in deeper portions of the Barbwire Terrace during the Devonian -
Early Carboniferous depositional cycle, and provided suitable source facies are present, significant
generation may have occurred from the southern Fitzroy Trough at this time. Again it is unlikely that
this interval generated large amounts of oil on the Broome Platform either during the Ordovician-
Silurian depositional cycle, or during subsequent depositional cycles.

Hydrocarbon generation and expulsion from the upper A2 Supersequence (upper Goldwyer) source
interval is probably limited to the Jurgurra Terrace, deeply buried portions of the Barbwire Terrace,
and possibly portions of the Fitzroy Trough. Peak generation from the Fitzroy Trough probably
occurred during the Devonian - Early Carboniferous depositional cycle (prior to the Meda
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Transpression), wheraas peak generation from the Jurgurra a rbwire Terraces (and, if present,
the Kidson sub-basin) probably occurred in the Triassic, prit. 1e Fitzroy Transpression.
The lower B1 supersequence (Bongabinni) source interval i¢’...._. uiture in the Admiral Bay Fault

Zone, the only area where it has been identified. It probably requires burial of about 2000 m to
generate hydrocarbons in this area. Local maturation of this source by migrating hydrothermal fluids
may explain the occurrence of numerous oil shows in this area, including the oil recovered in Leo-1
and Great Sandy-1.

Oil (and minor gas) generation and expulsion from the lower D (lower Pillara, Gogo, Mellinjerie,
Mirbelia, Boab) source interval occurred throughout the Fitzroy Trough in the Late Devonian - Early
Carboniferous, prior to the Meda Transpression. Significant generation also occurred on the Laurel
Downs and Jurgurra Terraces at this time, and again during the Permian-Triassic prior to the Fitzroy
Transpression. Peak generation on the Lennard Shelf and Dampier-Barbwire Terraces also occurred
during the Permian-Triassic.

Oil and gas generation from the lower F Supersequence (lower Laurel) source interval occurred in the
southern and central Fitzroy Trough during the Early Carboniferous, prior to the Meda Transpression,
and generation probably also commenced on the Jurgurra Terrace at that time. Peak generation from
the northern Fitzroy Trough and Jurgurra Terrace possibly occurred in the Triassic, immediately prior
to the Fitzroy Transpression. Thus the large anticlinal structures formed during the Fitzroy
Transpression, which have previously been regarded as prospective traps, are unlikely to be charged
by this source.

All of the recognised source intervals (excluding the immature lower B1 Bongabinni interval)
attained peak maturity and expelled the bulk of their generated hydrocarbons during major
subsidence-sag phases in either the Ordovician - Silurian, Middle Devonian - Early Carboniferous, or
Early Permian - Triassic. Successful exploration for accumulation of hydrocarbons generated from
these sources thus depends on suitable traps being in place at these times, and, perhaps more
significantly, adequate seal integrity since that time.

Maturation modelling has highlighted the need for more reliable maturity parameters throughout the
Canning Basin succession, especially within the Ordovician-Silurian Megasequence. To date,
Conodont Colour Alteration Index has proved to be the most reliable maturity parameter. We
recommend that other maturity techniques, such as biomarker studies and fluorescence alteration of
multiple macerals (FAMM) should be applied to the Canning Basin succession.

© Australian Geological Survey Organisation



Introduction

This record comprises geohistory models for 30 wells in the Stage I and Stage II study areas of
AGSO’s Canning Basin Project. The wells were modelled using the WinBury' 1.4 geohistory
analysis program, which includes single well, cross-section and basin mode capabilities.

The wells were modelled on the basis of sequence stratigraphic units (Supersequences) interpreteted
from well-log and seismic data as described in Kennard et al (1994); these sequence stratigraphic
units are shown on the composite well logs and log-log cross-sections compiled by Southgate et al.
(in prep). All wells were modelled below TD to basement based on seismic stratigraphic
interpretations (see Zeilinger et al., in prep). Additional well data was compiled from well
completion reports, well logs and unpublished company and laboratory reports examined during
Stages I and II of the Project. All well, cross-section and basin data files used for this study are
available in digital format; a copy of WinBury is required to access this digital data.

AGSO Canning Basin Project

Recent studies in the Canning Basin by AGSO have been undertaken in two stages:

Stage I (1990-92) was a detailed sequence stratigraphic interpretation of the evolution of the
Devonian sequences of the Lennard Shelf, along the northern margin of the Fitzroy Trough. This
part of the basin has undergone the most intense petroleum exploration to date and contains several
small producing fields. The basic data from that study were issued in three folios - a seismic folio of
interpreted seismic line displays; a map folio of structure contour and isopach maps at 1:100 000 and
1:250 000 scale, and a well folio containing revised composite well logs of 18 wells from the area
(Jackson et al., 1992a; Jackson et al., 1993). Implications for petroleum exploration were published
in Jackson et al. (1992b); details of the sequence evolution were presented in Kennard et al. (1992)
and Southgate et al. (1993).

Stage I of the project (1993-94) consisted of a comprehensive review of the stratigraphic and
tectonic evolution of the western two-thirds of the basin to provide a better regional understanding of
the evolution of the basin’s petroleum systems. The results have been published in two papers in the
West Australian Basins Symposium Volume (Purcell & Purcell eds, 1994). The basin’s main
depositional sequences and their associated petroleum systems are described and analysed in a paper
by Kennard et al. (1994), while the structural and sequence evolution of the Ordovician to Silurian
basin phase is analysed in detail in a paper by Romine et al. (1994).

This geohistory modelling record, together with four associated compilations - Geochemical and
Porosity/Permeability Data (Jackson et al., 1994), Tectonic Framework and Structural Elements Map
(Shaw et al., 1994), Summary Well Logs (Southgate et al.. in prep), and Structure Contour Maps
(Zeilinger et al., in prep), contain the basic data that was used in the two interpretive papers. Most of
the information in these four data compilation Records is also available in digital format.

Table 1 shows Canning Basin wells used in AGSO’s Stage II study. Wells included in this geohistory
modelling study are indentified in the 5th column of Table 1, and their locations are shown in Figure
1b. Wells included in the geochemical study of Ordovician source rocks (Appendix F) are identified
in the 6th column of Table 1.

! WinBury is a Windows-based Burial and Thermal Geohistory modelling program released by
Paltech Pty Ltd: contact Ian Deighton, Ph/Fax (064) 927 201.

© Australian Geological Survey Organisation



CANNING BASIN WELLS - STAGE Il STUDY

WELL NAME

GEOHISTORY
Geochem data [Por/perm data |Summary LOG {WINBURY

ORDOVICIAN
GEOCHEMICAL
STUDY (APPF)

Abutiion 1

Acacia 1

Acacla 2

Anna Plaing 1

Antares 1

A ia 1

Aquita 1

Aristida 1A

< |=<[=<{<{=<
<

Atrax1

Auld 1

Babrongan 1

Barbwire 1

Bariee 1

{8edout 1

Bindi 1

Blackstone 1

Blina 1

Biina21t08

Boab 1

Booran 1

Boronia 1

Boundary 1

Brooke 1

Brooking Springs 1

Caladenia 1

Calamia 1

Calytrix 1

Cane Grass 1

Canopus 1

C: 1

Carina 1

Cassia 1

Chestnut 1

Chirupt

Clianthus 1

Contention Heights 1

Cosslgny 1

Cow Bore 1

Crab Creek 1

Crimson Lake 1

Crossland 12,3

Crystal Creek 1

C 1

<
<

Cudalgarra 2

Cudalgarra North 1

Curringa 1

Cycas 1

Dampier Downs 1

O 1A

Darriwell 1

Delambre 1

Depuch 1

Dodonea 1

Dodonea 2

Doran 1

Drosera 1

East Crab Creek 1

East Mermald 1

East Yeeda 1

Edgar Range 1

© Australian Geological Survey Organisation
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WELL NAME

GEOHISTORY
Geochem data |Por/perm data {Summary LOG |WINBURY

ORDOVICIAN
GEOCHEMICAL
STUDY (APPF}

Ellendate 1

Eremophlia 1

Eromophila 2,3

Ficus 1

Fitzroy River 1

Frankenla 1

f in 1

Fraser River 1

Frensy 1

Froms Rocks 1

Frome Rocks 2

Gap Creek 1

Glngarah HIll 1

Goldwyer 1

Goodenia 1

Goorda 1

Grant Range 1

Great Sandy 1

Great Sandy 2

Groviliea 1

Hakea 1

F 1

{Hangover 1

Harold 1

Hawistone Peak!

Hedonla 1

Hibiscus 1

Hilitop 1

Hoya 1

1

pam North 1

Jarman 1

Jonas Range 1

Jum Jum 1

Juno 1

Justago 1

Kambara 1

Katy 1

Kemp Fleld 1

s dia 1

Kidson 1

Kilang Kilang 1

< |=<|<]e|<]<]<]|=
<
<

Kora 1

Kunzea 1

Lacepedo 1A

Lake Betty 1

Langoora 1

Laurel Downs 1

Leo 1

Lioyd 1

Lloyd 2

Logue 1

Lovell's Pocket 1

Luking 1

A %0 1

Margaret 1

Mariana 1

Spring 1

May River 1

McLarty 1

Meda 1

<
<l i< | |=

Meda 2

Melaleuca 1

Mallany 1
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WELLLST5.XLS

WELL NAME

GEOHISTORY
dawa |Por/p data y LOG {WINBURY

ORDOVICIAN
GEOCHEMICAL
STUDY (APP F)

Mimosa 1

Y Y Y

Minitya 1

Minjin 1

Mirbelia 1

Mirbelia 2

Moogana 1

Mowia 1

Mt Alexander 1

Mt Hardman 1

Munda 1

Munro 1

Musca 1

Myroodah 1

Napler 1105

Needle Eye Rocks 1

Nemma 1 (AFQ)

Ngaitl 1

Nita Downs 1

Nollamara 1

Notabillis 1

Nuyssia 1

Olios 1

Orange Pool 1

Oscar Hill 1

Padiipa 1

Paim Spring 1

F 1

Panicum 1

Parda 1

Patience 1

Peari 1

Pegasus 1

Pender 1

Perclvat 1

Porindl 1

Petaluma 1

Philydrum 1

Picard 1

Pictor 1

Point Moody 1

Point Torment 1

Pratia 1

Puratta 1

Roebuck Bay 1

Runthrough 1

Sahara 1

Samphirg Marsh 1

Santalum 1A

Scarpla 1

Selenops 1

Setarla 1

Solanum 1

South Auld 1

St George Range 1

|Sundown 1

Sundown 2

Sundown 3,4

Sunup 1

Tandalgoo 1,23

Tappers Inlet 1

Terrace 1

Thangoo t

Thangoo 1A,2

The Sistsrs 1
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WELL NAME

GEOHISTORY
WINBURY

ORDOVICIAN
GEOCHEMICAL
STUDY (APP F)

Thompsons 1

Triodia 1

Twin Bultes 1

Typha 1

Vala 1

Wamac 1

Wattle 1

West Blackstone 1

Wast Kora 1

West Phitydrum 1

Wast Terrace 1

West Terraca 2

Whits Hitls 1

Whitewsll 1

Willara 1

Willara Hills 1

Wilson Citffs 1

Wood Hills 1

Yarraca 1

Yulleroo 1

<< |=<|=<
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Table 1. List of all wells in the onshore Canning Basin, together with some nearby offshore-wells
(total of 215 wells), showing wells used in AGSO’s Stage II study. Wells included in the present
geohistory analysis are indicated in the 5th column, and their locations are shown in Figure 1b. Wells
included in the geochemical study of Ordovician source rocks (Appendix F) are identified in the 6th
column. Well names shown in bold type contain information in the associated Stage II data records.
Well names in italics indicate that we were either unable to obtain data for these wells or did not
include them in our studies. List compiled from various sources of data including the Bureau of
Resource Science’s PEDIN database (print out 27-10-93), the Western Australian Department of
Mines & Energy WAPEX database (print out 22/10/92) and lists of wells from various Company
reports. Some shallow stratigraphic BMR wells (for example Jurgurra Creek, Laurel Downs, Prices
Creek, Wallal) and other shallow wells with little data, have been omitted from the list.
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Figure 1b. Location of wells modelled in this study.
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Figure 2. Canning Basin stratigraphic column showing lithostratigraphy, main tectonic events,
megasequences, supersequences and petroleum systems (from Kennard et al., 1994).
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Data Iﬁput

Extensive use has been made of Deighton’s (1992) Burial and Thermal Geohistory Analysis short
course notes, and the comprehensive on-line help system provided by WinBury for all data input and
manipulation, including on-line geohistory theory and illustrations which assist modelling and
interpretation of the data. Porosity and thermal conductivity data were not entered for any wells - the
WinBury program uses default values for these parameters based on lithological data. Fluid
inclusion and fission track data were not available for any of the wells studied.

Horizon data for each well are presented in Appendix A. Specific aspects of crital data input are
discussed below.

Global Lookup Paths/Tables

Chronostratigraphy: A chronostratigraphic look-up table was not utilised for this study.
Chronostratigraphic ages are based on the AGSO Timescale (Jones et al, 1994), and the age of the
supersequence stratigraphic units are shown in Figure 2.

Sea Level: The default Exxon87 sea level curve has been used for the Mesozoic. A Palaeozoic sea-
level curve has not been entered; Palacozoic sea-level is thus assumed to be constant at the present
day level.

Maturity Conversion: The default TAI (Thermal Alteration Index), SCI (Spore Colour Index) and
Tmax (from Rock-Eval Pyrolysis) WinBury maturity conversion files have been used. CAI
(Conodont Colour Alteration Index) values have been converted to Ro (Vitrinite Reflectance) values
following Epstein et al. (1977, fig. 11).

Lithology Definitions: The default Lithologic Parameter File, which defines the compaction rate
constants and matrix conductivity and density values based on the Falvey and Middleton
relationships, was used.

Kinetic Definitions: The default Kinetic Parameter File which defines the reaction constants and
rates for the reaction of different types of kerogen was used for Kerogen Types IIb and IIIb (source
units within Supersequences D, E and F). Kinetic data for the Ordovician source units were defined
by kerogen kinetic analyses (see Appendix F), and WinBury input kerogen kinetic data for all
modelled kerogen types is given in Appendix G.

Options: All data were converted to the following standard units: Depth-metres, Heatflow-milliwatts,
Temperature-centigrade.

Heat Flow Mode - Relative to present day value.

Processing Option - Sweeney (easy Ro)

Well Header Data

Surface Temperature: 25°C for all wells.

Bottom Hole Temperature: Corrected bottom hole temperatures have been used where available;
otherwise maximum measured log temperature + < 10% depending on time from circulation, and
available DST or FT temperature data have been used. In the event that reliable bottom-hole, log or
DST temperatures were not available, temperature data was estimated from adjacent wells (within
the same structural element and with comparable stratigraphic successions) such that the calculated
present-day heatflows of comparable wells are similar. The bottom hole temperatures entered for
each well are shown in Table 2,

Basement Depth: Interpreted from seismic data if below TD (see Zeilinger et al., in prep).

Horizon Data (Appendix A)

Stratigraphic Unit/Event: Supersequences as described by Kennard et al. (1994; see Fig. 2) and
shown on composite well logs and log-log cross-sections compiled by Southgate et al. (in prep).
Hiatuses/Unconformities: Estimations of the thickness, lithology and age of eroded sections and
hiatuses were based on understandings gained from regional seismic stratigraphic interpretations and
well-well cross-sections (see Kennard et. al, 1994; Romine et al., 1994), and a recent review of the
tectonic framework of the Canning Basin (Shaw et al., 1994). For this purpose, hiatuses and
unconformities were initially assessed for wells within a common structural element (eg., northern or
southern Broome Platform), and were modified where necessary to achieve the best match between

© Australian Geological Survey Organisation
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WELL BOTTOM HOLE TEMPERATURE | BOTTOM HOLE DEPTH
0 (m)
Acacia-2 78 1572.00
Aquila-1 106 1735.00
Blackstone-1 120 3049.00
Blina-1 99 2498.00
Brooke-1 83 1770.00
Calamia-1 90 1696.00
Dodonea-1 92 2215.00
East Crab Ck-1 104 2809.00
Edgar Range-1 100 1966.90
Frankenstein-1 106.2 2792.00
Hedonia-1 92 1543.00
Hilltop-1 94 1737.00
Kidson-1 134 442941
Langoora-1 80 1615.00
Leo-1 117 2411.00
Matches Spring-1 100 2832.24
McLarty-1 105 2590.80
Meda-1 114 2683.00
Mimosa-1 146 4111.00
Myroodah-1 72 1829.00
Parda-1 95 1905.63
Pegasus-1 100 2590.80
Percival-1 106 2445.50
Pictor-1 99.4 2130.00
Sahara-1 86 2071.75
Thangoo-1A 84 1654.00
Vela-1 88 1908.00
Willara-1 160 3903.00
Wilson Cliffs-1 126 3721.60
Yulleroo-1 124 4572.00

Table 2. Bottom hole temperatures of wells modelled in this study.
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modelled and observed maturity data. Three major unconformities have significantly controlled the
geohistory and thermal maturation of the basin succession - the Early Devonian Prices Creek
Movement, the mid-Carboniferous (Namurian) Meda Transpression, and the Early Jurassic Fitzroy
Transpression. These movements and their resultant unconformities are discussed separately in
results.

Depth to top of Unit: Based on well-log picks of Supersequence boundaries as shown on Summary
Well logs (Southgate et al., in prep).

Age: Ages of Supersequences based on AGSO timescale and as summarised in Figure 2.
Min/Max/Modelled Water Depth: Estimates of palaco-water depth at top of Supersequence units
based on lithofacies, palacoenvironmental interpretations, and sequence stratigraphic concepts.

Sea Bed Temperature: Estimated from lithofacies and palaeo-latitude position of Canning Basin as
follows: Steady at 25°C from 488-469 Ma; increasing from 25°C at 469 Ma to 30°C at 455 Ma;
steady at 30°C from 455-375 Ma; decreasing from 30°C at 375 Ma to 10°C at 310 Ma; steady at
10°C from 310-253 Ma; increasing from 10°C at 253 Ma to 25°C at 2 Ma (base Quaternary).
Heatflow: WinBury calculates present-day heatflows from observed/estimated bottom-hole
temperatures, the thermal conductivity of the well lithologies, and the present day surface
temperature. Palaco-heatflows were modelled by a combination of two approaches; uniformitarian
and graphical. In the uniformitarian approach, present day heatflows for specific tectonic settings
(eg., rifts, post-rift passive margins) were used to guide estimates of heatflows for Canning Basin
successions deposited in similar tectonic settings. In the graphical approach, theoretical heatflow
curves in basins formed by differing amounts of crustal extension were used as a guide to model
palaco-heatflow in individual, and groups of comparable, wells. Based on the present-day heatflow,
the palaeo-tectonic setting and the tectonic subsidence curve for each well, an appropriate “bell-
shaped” cool-down curve was modelled for each well. This palaco-heatflow model was validated,
and re-modelled as necessary, against observed maturity data. See “Establishment of Heatflow
Curve” discussion in Results section for more details.

Lithology Data: Lithological data was based on well completion report and composite well logs. It
is important to note that the default Lithological Parameter file is based on pure end-member “matrix
lithologies”. Thus a ‘sandstone’ is a pure quartz arenite with a density of 2.65 gm/cc, conductivity of
16 mcal/cm.sec°C, initial porosity of 40%, and a porosity/depth factor of 0.40. A specific sandstone
with a variety of framework grain types, and minor intersticial argillaceous material (inter-framework
matrix) should be entered as sandstone-shale mixture (eg., sandstone 80%, shale 20%); similarly a
calcareous siltstone with silt-sized quartz grains and intersticial calcareous and argillaceous material
must be entered as a sandstone-shale-limestone mixture. It was found that the gamma log can
generally be used as a guide to determine the proportion of ‘matrix lithologies.

Kerogen Data: Five major source beds have been modelled (see Kennard et al., 1994, for discussion
of source distribution and geochemical data): lower part of Supersequence Al (upper Nambeet and
lower Willara Formations), lower part of Supersequence A2 (lower Goldwyer Formation), upper part
of Supersequence A2 (upper Goldwyer Formation), lower part of Supersequence D (lower Pillara
Cylce, incorporating the Gogo Formation, Mellinjerie Formation, Mirbelia Dolomite, and Boab
Sandstone), and lower part of Supersequence F (lower Laurel Shale). In addition, ‘algal coals’ within
the lower portion of Supersequence B1 (Bongabinni Formation) have been modelled in Leo-1 well.
Kerogen kinetic data for all modelled source beds are given in Appendix G.

Variable Beds: Halokinetic movements, such as salt diapirs, have not been modelled. Dissolution
of salt deposits within Supersequences B1 and B2 (Mallowa Salt, Carribuddy Group) has been
modelled as surface or near-surface erosion during either the Prices Creek Movement or Meda
Transpression.

Observed Maturity Data

Observed maturity data is used to calibrate the well models by constraining the maturity profile
predicted by the model. Five maturity parameters have been used: Ro (Vitrinite Reflectance), TAI
(Thermal Alteration Index), SCI (Spore Colour Index), Tmax (from Rock-Eval Pyrolysis) and CAI
(Conodont Colour Alteration Index = Ro equivalent). The source of this maturity data is identified in
an associated flag table.
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Observed Temperature Data

Observed temperature data is used to help calibrate the bottom hole temperature (and hence in turn
the present-day heatflow), and the temperature profile predicted by the model. Maximun recorded
log temperatures, and DST/FT temperature data have been used. The source of this temperature data
is identified in an associated flag table.

Data Output

Selected data outputs are compiled in the Appendices. A complete copy of the data is available in
digital format; a copy of WinBury is required to access this digital data.

Within the basin mode, the 30 project wells have been grouped into 6 structural provinces (see Fig.
1a): Broome Platform, Dampier-Barbwire Terrace, Fitzroy Trough, Kidson Sub-basin, Lennard Shelf,
and Willara Sub-basin.

Since true vitrinite does not occur within the Ordovician source beds (Supersequences Al, A2, B1),
maturity plots of all source beds in cross-section and basin mode are presented as temperature, rather
than an equivalent vitrinite reflectance (Ro) value,

Single Well Mode (see Appendix A)

For each well the following data is presented: Table of Horizon Data, Matrix Lithology, Observed
Temperature Data, Present Factors Correlation, Observed Maturity Data, Geohistory Plot, Heatflow
and Tectonic Subsidence Plot, and Observed versus Computed Maturity. The wells are compiled in
alphabetical order.

Cross-Section Mode (see Appendix B)

Seven cross-sections with present maturity (temperature) overlays are presented.

Basin Mode (see Appendix C, D, & E)
Stripped Basement versus Time Plots for all wells in each structural province are presented in
Appendix C.

A present-day Heatflow Map based on the 30 project wells is presented as Figure 3. A Heatflow
versus Time Plot for all wells in each structural province is presented in Appendix D. Palaeo-
heatflow Maps at the modelled peaks of the heating events associated with the Samphire Marsh and
Pillara Extensional events (ca 469 Ma and 350 Ma, respectively) are also presented in Appendix D.

Hydrocarbon Generation Plots for each source unit in a well, and Maturity (temperature) Maps for
each source unit are presented in Appendix E. These maps are presented at the times of major basin
structuring, namely: 410 Ma (start of the Prices Creek Movement), 326 Ma (start of the Meda
Transpression), 200 Ma (start of the Fitzroy Transpression), and 0 Ma (present-day).
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Results - Subsidence/Uplift History

Three major subsidence-sag phases are clearly evident within most wells (see Appendix C): Early
Ordovician (Tremadocian) to Silurian, Middle Devonian (Givetian) - Early Carboniferous (Visean), and
Early Permian (Asselian) - Early Jurassic (?Sinemurian). These subsidence-sag phases are initiated by the
Samphire Marsh, Pillara and Point Moody Extensional Events, respectively (see Kennard et al., 1994; Shaw
et al., 1994; Fig. 2; the Samphire Marsh Extension is labelled Initial Extension on Figure 2). Two additional
minor subsidence phases, the Early-Middle Devonian (Esmian-Eifelian) Tandalgoo Sag Phase (Shaw et al.,
1994), and a Middle Jurassic - Early Cretaceous phase, are evident in some wells.

Each major subsidence-sag phase is preceeded by an uplift-erosional phase (see Kennard et al., 1994; Shaw
etal., 1994; Fig. 2): the Spielers Event (ca 500-510 Ma) which involved basement-thrusting prior to
deposition in the basin, the Prices Creek Movement (410-400 Ma), the Meda Transpression (326-320 Ma),
and the Fitzroy Transpression (200-180 Ma). The amount of section eroded in each well during each of
these events is shown in Table 3.

These uplift-erosional and subsequent subsidence-sag phases have controlled the deposition of four
Megasequences within the basin as described by Kennard et al. (1994); the Ordovician-Silurian, Devonian
to Early Carboniferous, Late Carboniferous to Permian, and Jurassic-Cretaceous Megasequences.

Samphire Marsh Subsidence-Sag Phase (Early Ordovician-Silurian)

Rapid subsidence at the beginning of this phase occurs in all wells (0.6 - 1.2 km tectonic subsidence),
and is very rapid (1.5 - 2.3 km tectonic subsidence) in wells in the northern Willara Sub-basin
(Willara-1, Brooke-1, Vela-1), the central Kidson Sub-basin (Kidson-1, Sahara-1), and at the
southern margin of the Lennard Shelf (Blackstone-1 and Mimosa-1) (see Appendix C). Subsidence
in these latter wells is controlled by major southwest-dipping growth faults (see Romine et al., 1994;
Shaw et al., 1994). The sag stage of this phase incorporates thick halite deposits which appear to
have been deposited essentially basinwide with depocentres near or adjacent to these growth faults
(see Romine et al., 1994, fig.15).

Any record of this subsidence event on the inner portion of the Lennard Shelf has since been
removed by subsequent erosion during the Prices Creek Movement and/or the Meda Transpression
and base-Grant glacial erosion.

Prices Creek Uplift-Erosion Phase (Early Devonian)

Extensive uplift and erosion of the Ordovician-Silurian Megasequence occurred in all wells except
those in the Kidson Sub-basin, eastern Willara Sub-basin and McLarty-1 on the eastern Broome
Platform (see Table 3). This event, the Prices Creek Movement, was most pronounced on the outer
margin of the Lennard Shelf (eg., Blackstone-1, Mimosa-1) and the northern Broome Platform (eg.,
Hedonia-1, Hilltop-1, Thangoo-1A) where at least 700 m of the Ordovician-Silurian Megasequences
was eroded. This Megasequence was probably also widely distributed across the Lennard Shelf, but
was subsequently completely eroded during the Prices Creek Movement. On the Dampier-Barbwire
Terraces, generally about 200-350 m of the Ordovician-Silurian sag deposits were eroded during this
event (possibly up to 600 m eroded in the west in East Crab Creek-1, and less than 100 m in the east
in Percival-1). Extensive uplift, gentle folding and erosion during this event is also recorded in
outcrop and wells (Grevillea-1, Gap Creek-1) in the Prices Creek area (outside study area; see Shaw
etal., 1994).

Thick halite deposits within Supersequence B2 (Carribuddy Mallowa Salt) are modelled to have been
eroded/dissolved on the Broome Platform, Dampier-Barbwire Terraces and Lennard Shelf during the
Prices Creck Movement. Locally, salt dissolution continued to occur during deposition of
Supersequence C (that is, during the subsequent Tandalgoo Sag Phase) since Sombrero structures
(“turtles™) occur within these deposits (Romine et al., 1994; for example, Musca-1). In contrast, the
widespread occurrence of interpreted salt structures on the Jurgurra Terrace (Begg, 1987), and the
confirmed preservation of Carribuddy salt in Frome Rocks-1 (not modelled in this study), suggest

© Australian Geological Survey Organisation




®
[ 15
o
o
® PROVINCE WELL PRICES CREEK MEDA FITZROY
Py Lennard Shelf Langoora-1 ? 200 200
Meda-1 ? 300 400
o Blackstone-1 750 s 400 250
L Blina-1 ? 300 250
) Mimosa-1 700 s 400 500
® Fitzroy Trough Myroodah-1 ? 250 850
Yulleroo-1 ? 250 2600
¢ Dampier/Barbwire | East Crab Ck-1 600 s 300 700
@ Edgar Range-1 350 s 300 850
® Pictor-1 350 s 300 400
¢ Matches Spring-1 350 s 250 650
Acacia-2 200 7s 200 400
¢ Dodonea-1 200 7s 350 450
o Percival-1 ? 150 700
® Broome Platform Thangoo-1A 700 s 200 1200
® Hedonia-1 800 s 150 1000
® Hilitop-1 800 s 150 1000
® Aquila-1 400 s 150 950
° Parda-1 400 s 200 500
Leo-1 300 s 150 500
® McLarty-1 150 s 150 450
® Willara Sub-basin | Willara-1 300 (s) 250 650
® Calamia-1 NIL 800 s 600
® Vela-1 50 100 600
Brooke-1 10 60 600
® Kidson Sub-basin | Pegasus-1 NIL 250 450
@ Sahara-1 NIL 250 400
L] Frankenstein-1 NIL 100 450
Kidson-1 NIL 300 400
: Wilson Cliffs-1 20 150 250
® Table 3. _Estimated_ amount of upl.ift an.d ero§ion during the Pric-es Creek Movement, Meda
Transpression and Fitzroy Transpression. Dissolution or erosion of Carribuddy Salt denoted by s.
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that the Jurgurra Terrace was not uplifted and eroded during the Prices Creek Movement. Salt is
similarly preserved in parts of the Barbwire Terrace (Ficus-1, not modelled in this study), and may be
preserved in parts of the Gregory Sub-basin and northern portion of the Fitzroy Trough which
probably also suffered little or no uplift during the Prices Creek Movement.

Tandalgoo Sag Phase (Early-Middle Devonian)

A phase of minor subsidence is recorded in most wells immediately prior to the rapid subsidence
associated with the Pillara extension (see Appendix C). This subsidence is recorded by the
widespread deposition of Supersequence C (Tandalgoo Sandstone and Poulton Formation). Shaw et
al. (1994) termed this event the Tandalgoo Sag Phase, and speculated that it reflects a thermal
response to lower crustal or sub-crustal lithospheric extension. Burial modelling and well-well cross-
sections (see Romine et al, 1994; Southgate et al., in prep.) suggest that Supersequence C was
originally deposited as an extensive, blanket-like, 200-400 m thick deposit across the basin.
Subsequent erosion of this sequence is attributed to the Meda Transpression or base-grant glacial
erosion.

Pillara Subsidence-Sag Phase (Middle Devonian - Early Carboniferous)

Rapid subsidence of the Fitzroy Trough and the flanking shelves and terraces occurred in response to
upper crustal extension initiated in the mid-Givetian (~375 Ma, Kennard et al., 1994). Shaw et al.
(1994) recognise three extensional pulses during this phase: the mid-Givetian Gogo, latest Frasnian
Van Emmerick, and latest Famennian-Tournaisian Red Bluffs Extensional Events. Tilting and block
faulting associated with these extensional pulses are marked by the influx of clastic fans, and locally
spectacular boulder conglomerates, on the Laurel Downs Terrace and outer margins of the Lennard
Shelf (eg., Mimosa-1, Blina-1, and the Van Emmerick Conglomerate in Meda-1).

Tectonic subsidence during this phase ranges from at least 3.5-4 km at the southern margin of the
Fitzroy Trough (Myroodah-1 and Yulleroo-1 sub TD), to 1.5-2 km on the Laurel Downs Terrace
(Blina-1, Mimosa-1), 900 m on the outer margin of the Lennard Shelf (Meda-1), 500-700 m on the
outer margin of the Dampier Terrace (East Crab Creek-1, Matches Springs-1), and less than 500 m
in other wells on the Lennard Shelf, Dampier-Barbwire Terraces and Kidson Sub-basin (see
Appendix C). This subsidence phase is not recognised in wells on the Broome Platform and Willara
Sub-basin.

Meda Transpression (Mid Carboniferous; Namurian)

Uplift and about 200-300 m erosion at the base of the Grant Group (Supersequences G and H)
appears to have occurred in all the modelled wells (Table 3). This event, clearly marked by a seismic
unconformity on the outer margin of the Lennard Shelf near Meda-1 (Jackson et al., 1993, plate 35),
is termed the Meda Transpression and probably represents the peak of the Alice Springs Orogeny in
Central Australia (Kennard et al., 1994; Shaw et al., 1994). The relative magnitude of this event in
different parts of the basin is generally difficult to assess on the basis of burial and maturation
modelling since varying the amount of modelled erosion at this time by plus or minus 100% (ie.,
within the range 100-400 m) has little effect on the predicted maturation levels. Shaw et al. (1994),
however, suggest that uplift and erosion was probably focussed on inverted fault structures (‘flower
structures”) along the northern margin of the Fitzroy Trough.

Extensive uplift and erosion (800 m) during the Meda Transpression is modelled in Calamia-1 in the
southern Willara Sub-basin; the magnitude of this event appears to well constrained by an excellant
match between observed and modelled maturity data in this well (see Appendix A). Dissolution of
the Carribuddy salt occurred in this area at about his time, as verified by the occurrence of sombrero
structures (‘turtles’) within the Grant Group in the Calamia-1, Juno-1 and Anna Plains-1 area. Well-
well cross-sections and seismic data (see Southgate et al., in prep; Zeilinger et al., in prep) suggest
that the amount of uplift and erosion increases markedly towards the southern margin of the basin
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(that is, to the south of wells modelled in this study); for example, extensive base-Grant erosion of
the Ordovician-Silurian Supersequence is clearly evident on seismic data on the Anketell-Tabletop
Shelf.

Drosera Erosion (Late Carboniferous)

An hiatus from 310-298 Ma has been modelled in all wells to explain the apparent biostratigraphic
gap between the Lower ‘pre-glacial’ Grant Group (Supersequence G) and the Upper Grant Group
(Supersequence H) (see Jones & Young, 1993; Kennard et al., 1994). This hiatus, termed the Drosera
Erosion Event (Shaw et al., 1994), has little effect on the modelled maturity of the wells studied.

Point Moody Subsidence-Sag Phase (Early Permian - Triassic)

Rapid subsidence at the beginning of this phase (corresponding to deposition of the Upper Grant
Group, Supersequence H) occurs in all wells (see Appendix C). Tectonic subsidence during this
phase ranges from about 300-600 m in wells on the Lennard Shelf, Dampier-Barbwire Terraces,
southern Broome Platform, Willara Sub-basin and Kidson Sub-basin, to 600-800 m in wells on the
northern Broome Platform (Thangoo-1A, Hedonia-1, Hilltop-1, Aquila-1), and about 600 m in
Yulleroo-1 and 1100 m in Myroodah-1 in the Fitzroy Trough. The apparent subsidence maximum at
Myroodah-1 is attributed to Early Permian growth on the Fenton Fault as imaged on BMR deep
seismic Line 88.03 (see Shaw et al., 1994). The extent of subsidence on the northern Broome
Platform is somewhat poorly constrained due to extensive uplift and erosion in this area during the
subsequent Fitzroy Transpression. However available maturity data in Aquila-1 and Thangoo-1A
help constrain the subsidence/uplift model; in contrast the wildly scattered maturity data for Hedonia-
1 and Hilltop-1 appear to defy a consistent interpretation (Horstman, 1988; see following maturation
history section).

This subsidence phase probably results from lower crustal extension on the Northwest Shelf (see
AGSO North West Shelf Study Group, 1994), an event that initiated the Westralian Superbasin.

Fitzroy Transpression (Early Jurassic)

Substantial uplift and erosion of the Late Carboniferous-Permian Megasequence occurs in all wells,
especially those on the Broome Platform and within the Fitzroy Trough (Table 3). This event, the
Fitzroy Transpression, produced large divergent anticlines and synclines in the central region of the
Fitzroy Trough; Rattigan (1967) and Smith (1968) ascribed these structures to regional dextral
wrench movements of the ‘cratonic’ blocks bounding the trough.

Uplift and erosion of about 2600 m of Early Permian - Early Triassic strata is estimated to have
occurred at the crest of the anticline at Yulleroo-1, and about 800 m of Late Permian - Early Triassic
strata has been eroded from the anticline at Myroodah-1. Although these estimates are poorly
constrained by maturity data (see Appendix A), structuring and erosion are clearly imaged on seismic
data in the Yulleroo-1 area, and the amount of eroded section is relatively well constrained by
seismic interpretations (see Zeilinger et al., in prep.).

About 1000-1200 m of Permo-Triassic section is modelled to have been eroded from the northern
Broome Platform (Thangoo-1A, Hedonia-1, Hilltop-1, Aquila-1) during this event, and about 400-
700 m from wells on the southern Broome Platform, Willara and Kidson Sub-basins, and Dampier-
Barbwire Terraces. On the Lennard Shelf and Laurel Downs Terrace, about 200-500 m of Triassic
strata was eroded during the Fitzroy Transpression.

Previous estimates of the amount of uplift and erosion during the Fitzroy Transpression (Horstman,
1984) were based on projection of vitrinite reflectance data of the Permian strata to an original (now
eroded) surface, or, where data was inadequate for projection, vitrinite reflectance data was
converted to an equivalent depth of burial using present geothermal gradients. Horstman concluded
that approximately 500-1000 m of probable Triassic (post-Erskine Sandstone) section has been
completely eroded from the basin prior to the deposition of the Wallal Sandstone. Horstman’s
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estimates of the amount of erosion during the Fitzroy Movement (his fig.7) are compared with the
estimates based on the present WinBury model in Table 4. Horstman’s estimates are similar to the
WinBury estimates for Blackstone-1, Thangoo-1A and Yulleroo-1, but are significantly higher for all
other wells. Possible errors in Horstman’s estimates arise from; i) unreliable vitrinite reflectance data
(see Maturation section below), ii) “questionable vitrinite reflectance curves™ for projection to the
surface, and iii) the use of present-day rather than palaco-geothermal gradients. In contrast,
estimates based on the present WinBury models are preferentially based on apparently more
consistent and reliable CAI matuity data (see Maturation section below), substantially revised
sequence stratigraphic and biostratigraphic interpretations of seismic and well data, and estimates of
palaco-heatflows that are significantly different to present-day heatflows (eg., heatflows at 200 Ma,
the beginning of the Fitzroy Transpression, are modelled to be 15-20% higher than present day
heatflows).

In order to more objectively compare Horstman’s and the present WinBury estimates of erosion
during the Fitzroy Movement, Horstman’s estimates were entered into the WinBury models for the
wells that he concluded have a much thicker eroded section (Kidson-1, Matches Springs-1, Meda-1,
Mimosa-1, Sahara-1, Willara-1 and Wilson Cliffs-1). In all cases the ‘match’ between predicted
versus observed maturity trends was significantly decreased, and the altered tectonic subsidence plot
commonly assumed a convex-upward pattern for the Permian-Triassic section, a pattern that is more
typical of a foreland basin setting. On this basis, the lower WinBury estimates of the amount of
erosion during the Fitzroy Movement are considered more reasonable than those suggested by
Horstman,

Estimates of the amount of uplift during the Fitzroy Transpression have also been made be Ame et al.
(1989) on the basis of combining fission track data from Grevillea-1 (located on the Margaret River
Embayment) and Kennedia-1 (located 2.5 km east of Mimosa-1 on the outer margin of the Laurel
Downs Terrace). Their data suggests that prior to uplift commencing at ca 200 Ma, palaco-
temperatures were about 50°C higher than those currently prevailing. Assuming a geothermal
gradient similar to the present value of 30°C/km, they concluded that approximately 1500 m of uplift
occurred during the Fitzroy Movement. This estimate is somewhat greater than the estimate of 1200
m for Mimosa-1 suggested by Hortsman (1984), and is significantly greater than the 500 m uplift
proposed in the present WinBury model. If Ame et al’s higher value is entered into the present
WinBury model for Mimosa-1, the ‘match’ between predicted versus observed maturity trends is
decreased further still than that based on Horstman’s estimate. Thus again the present lower estimate
of about 500 m uplift during the Fitzroy Movement at Mimosa-1 is preferred. Possible errors in Ame
et al’s estimate are; i) combining fission track data from two wells, that are over 100 km apart and
within different structural provinces, to construct a composite temperature versus fission track age
profile, and ii) their use of present-day, rather than higher palaeo-, geothermal gradients to estimate
the amount of erosion.

Jurassic-Cretaceous Subsidence Phase

A phase of mild Jurassic-Cretaceous tectonic subsidence (100-200 m) is apparent in wells in the
Willara Sub-basin, Broome Platform, and western portions of the Dampier Terrace (East Crab Creek-
1) and Fitzroy Trough (Yulleroo-1); elsewhere sediments of this age are either very thin (less than
200 m) or absent (see Appendix C). Much of the Jurassic sediments were derived from areas uplifted
during the preceeding Fitzroy Transpression, and subsidence is thought to be related to thermal
cooling following the onset of sea-floor speading in the Argo Abyssal Plain at ca 155 Ma (see AGSO
North West Shelf Study Group, 1994).

The extent of Jurassic-Cretaceous subsidence is generally poorly constrained by maturity data;
maturity data for these sediments is resticted to 5 wells (Aquila-1, East Crab Creek-1, Hedonia-1,
Hilltop-1 and Willara-1), and appears to be internally consistent and reliable in only Willara-1 and
Hilltop-1 (see observed maturity plots in Appendix A).
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WELL UPLIFT & EROSION UPLIFT & EROSION
Horstman (1984) This study
Blackstone-1 300 250
Kidson-1 2500 400
Matches Spring-1 1900+ 650
Meda-1 900 400
Mimosa-1 1200 500
Sahara-1 1200 400
Thangoo-1A 1400 1200
Willara-1 1500+ 650
Wilson Cliffs-1 1600 250
Yulleroo-1 2900+ 2600

Table 4. Comparison of the amount of uplift and erosion during the Fitzroy Transpression estimated by
Horstman (1984) and this study.

Results - Maturation History

There are two critical factors in modelling the maturation history of the wells: 1) the selection of
reliable (and rejection of unreliable) maturity parameters, and 2) the establishment of palaco-
heatflow curves.

Reliability of Maturity Parameters

Plots of observed maturity parameters (Ro, TAL, SCI, Tmax and CAI) versus depth for each well
(Appendix A) commonly indicate that some parameters are internally inconsistent (that is, they do
not show an expected progressive increase in maturity down the well), or that the maturity indicated
by one parameter contradicts that indicated by an other parameter(s). The most obviously consistent
maturity parameter in all wells is CAI; these values were converted to an equivalent Ro value based
on the data presented in Epstein et al. (1977, fig. 11). CAI maturity data was thus preferentially
selected and ‘honoured’ in all stages of maturation modelling. Wherever possible, other internally
consistent maturity data was also ‘honoured’ provided it did not contradict available CAI data, or
when CAI data was not available.

Vitrinite Reflectance: The level of mauturity indicated by Ro values may be subject to several
sources of error, including oxidation (either in the laboratory or in nature) and oil staining of the
organic matter, and contamination by cavings. More significantly, ‘vitrinite’ reflectance values
determined on pre-Silurian kerogens derived from either chitinozoans, acritarchs, graptolites or
marine algae (eg., G.prisca), cannot be equated with Ro determinations on younger woody vitrinite.
Based on organic petrology studies and ‘vitrinite’ reflectance measurements of Ordovician cores
from Santalum-1A and Acacia-1, Foster et al., (1986) concluded that Ro measurements were of
limited application for maturity evaluation of the Ordovician sediments.
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In the present study Ro values show an apparent wide range of reliability (see observed maturity plots
in Appendix A), ranging from: highly variable (Matches Springs-1, Mimosa-1), internally
inconsistent (Blackstone-1, East Crab Creek-1, Sahara-1), reasonably consistent with CAI data
(Aquila-1, Edgar Range-1, Meda-1, Thangoo-1A, Willara-1), and inconsistent with CAI data (Wilson
Cliffs-1). The Ro values for the Permian section in Willara-1 are interesting in that they show a
rapidly increasing ‘maturity pulse’ within the Grant Group, whereas maturity values in the deeper
Ordovician section show a lower, and more gradual maturity trend. This ‘maturity pulse’ may be
caused by hydrothermal fluids emanating from the nearby Admiral Bay Fault Zone, such that fluid-
migration preferentially occurred within permeable sandstones of the Grant Group; in this case, this
‘maturity pulse’ may have important implications for the timing of mineralization and/or
hydrocarbon migration in this area (see McCracken, 1994).

Spore Colour Index and Thermal Alteration Index: SCI and TAI values (based on spore
discolouration) are fairly subjective, but are routinely equated with Ro values. However there are no
spores in pre-Silurian sediments, and colour changes in non-spore material (chitinozoans and
acritarchs) cannot be equated with spore colours. In some wells SCI or TAI data is apparently
reliable (eg., Calamia-1) or reasonably consistent with CAT data (eg., Edgar Range-1, Matches
Springs-1, Thangoo-1A, Wilson Cliffs-1), but in other wells it is either non-specific (eg., Aquila-1) or
contradicts CAI data (eg., Hedonia-1). Insome wells (Edgar Range-1, Matches Spring-1) TAI and
Ro data are inconsistent for Permian strata, whilst an apparent TAI maturity reversal is noted in
Yulleroo-1.

Tmax: Tmax, the temperature at which maximum generation of pyrolsate (S,) occurs, is widely used
an indicator of maturity, and is commonly plotted against the Hydrogen Index (HI) in a standard Van
Krevelan diagram that purports to identify the generic type and origin of the organic matter (eg.,
alga, wood etc.). This parameter might be expected to sytematically increase with depth down a
well, whereas this is seldom the case for the majority of wells studied here. Similarly, Foster et al.
(1986) noted that there is no correlation of Tmax and depth for the Ordovician section in Acacia-1
and Solanum-1. In contrast, they found that Tmax correlated directly with the percentage of alga
present in the sediments, and is thus an unreliable indicator of maturity.

Although Tmax data is reasonably consistent with some other maturity parameters in some wells, it
was not used to assist maturation modelling in this study.

Conodont Colour Alteration: CAI data for the Ordovician and Devonian successions was taken
from the recent compilations by Nicoll (1993) and (Klapper & Nicoll, unpublished), respectively. In
some wells this data was suplemented by CAI data in unpublished company reports. Although this
parameter is semi-qualitative (based on a visual comparison of conodont colour with a standard
colour index), it was considered to be the most reliable measure of maturity in all wells. Fora
discussion of this technique see Epstein et al., (1977); for previous application of CAI data in the
Canning Basin, see Nicoll & Gorter (1984a, b).

Based on the approach outlined above and the following discussion on palaeo-heatflow curves, a
reasonable match between observed and modelled maturity parameters was achieved for all wells
except Hilltop-1 and Hedonia-1 (see Appendix A). Available ‘vitrinite” reflectance and TAI data in
these wells suggests a major increase in maturity at the base Grant unconformity. This apparent Ro
and TAI maturity offset can be ‘matched’ if about 1800 m erosion of the Ordovician-Silurian
Megasequence is modelled during the Prices Creek Movement. However this scenario is rejected for
several reasons:

1) Regional geological, well and seismic data (see Bently, 1984; Karajas & Kernick, 1984; Romine
etal., 1994, figs 9, 12; Zeilinger et al. in prep) indicate that during the Nita- Carribuddy time the
northern Broome Platform (encompassing the Hilltop-Hedonia-Golldwyer-Thangoo-Aquila wells
area) was a structural high characterised by shallow marine to emergent depositional conditions, and
that the B1-B2 Supersequences probably thinned across this high. Thus a maximum of about 700-
800 m of eroded upper A2, B1 and B2 Supersequences is indicated in this area; erosion of 1800 m of
this section implies rapid local thickening of the Carribuddy salt across this structural high, for which
there is no geological evidence.
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2) CAI maturity data in Hedonia-1 (see Appendix A) contradicts the Ro and TAI data, and is
consistent with a moderate amount of erosion (about 800 m) during the Prices Creek Movement.

3) CAI, Ro and TAI maturity data in the nearby Aquila-1 and Thangoo-1a wells are also consistent
with a moderate amount of erosion (500-700 m) during the Prices Creek Movement,

4) Horstman (1988) concluded that the maturity data in Hilltop-1 “defies a confident interpretation”,
and based on data from nearby wells also opted for little or no maturity offset at the base Grant
unconformity.

Palaeo-Heatflow Curves

The establishment of a palaco-heatflow curve for each well was a reiterative process based initially
on present-day heatflows, and successive attempts to match observed and predicted maturity data. It
quickly became obvious that elevated palaeo-heatflows were required to achieve a match with
observed maturity data, especially for the older Ordovician-Silurian Megasequence. This conclusion
is supported by the recognition of unusually condensed CAI intervals in the Ordovician succession
compared with those in the Devonian-Carbioniferous section (Nicoll & Gorter, 1984a, b; Taylor,
1992).

Two separate heating episodes have been modelled in the basin, coinciding with the Samphire Marsh
and Pillara Extensional Events as identified on the tectonic subsidence plots. The peak values of the
heating episodes were compared to present day heatflows in comparable tectonic settings (eg. rifts,
post-rift sag basins), and the shape of the heating and subsequent cool-down curves were modelled
from theoretical heatflow curves corresponding to different amounts of crustal extension (see
Deighton, 1992; WinBury on-line help plots). For this purpose the wells were grouped into structural
provinces of similar structural and depositional history, namely: Broome Platform, Dampier-
Barbwire Terrace, Fitzroy Trough, Kidson Sub-basin, Lennard Shelf, and Willara Sub-basin. Wells
within each structural province were assumed to have a similar heatflow history, and modelled
heatflow curves were validated against observed maturity data in each well, and modified as
necessary to achieve a best match between observed and modelled maturity trends.

Attempts to similarly model a heating event related to the younger Point Moody Extension resulted
in a poor match of observed versus modelled maturity plots. It is concluded that any heating episode
related to this phase was far removed from the area of study; this subsidence phase probably largely
results from lower crustal extension beneath the Northwest Shelf (see AGSO North West Shelf Study
Group, 1994).

On the basis of fission track analysis, Gleadow & Duddy (1984) documented a Late Permian (ca 255-
275 Ma) thermal event associated with the emplacement of dolerite sills in the northwest portion of
the Canning Basin. This event produced elevated temperatures over a considerable area, extending
from Perindi-1 and Fraser River-1 to Kambara-1, and diminishing to Wamac-1 and Curringa-1. These
intrusives have been mapped on seismic and magnetic data in the northwest onshore and nearshore
portions of the Canning Basin, and had a profound effect on the maturity of source material in that
region (Reeckmann & Mebberson, 1984). However, no thermal effect is evident at Barlee-1
(Gleadow & Duddy, 1984; approx. 20 km west of Yulleroo-1) where 2 small dolerite intrusions are
intersected. Attempts to model this heating event in Yulleroo-1 and nearby wells on the Dampier
Terrace and Broome Platform, resulted in a poorer match of observed and modelled maturity data. It
is possible, however, that an apparent reversal of TAI maturity data within the Anderson Formation
in Yulleroo-1 could reflect a minor thermal pulse related to emplacement of nearby local intrusions.

A present-day heatflow map based on the 30 project wells is presented as Figure 3. The heatflow has
a maximum value of 80-85 mW m™ in the northern Broome Platform (Aquila-1, Hedonia-1),
decreasing to 65-75 mW m” in the southern Broome Platform, Willara Sub-basin, Dampier-Barbwire
Terraces and Lennard Shelf, and 50-60 mW m™* in the Fitzroy Trough and southern Kidson Sub-
basin.

The modelled heatflowsfor each well within the six structural provinces are presented in Appendix D.
The initial heating event associated with the Early Ordovician Samphire Marsh Extension has been
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modelled in all wells, whereas that associated with the Givetian Pillara Extension is restricted to
wells in the Fitzroy Trough and flanking shelves and terraces (this younger heating event does not
appear to have affected maturity levels in the Willara and Kidson Sub-basins, or the Broome
Platform) .

During the Samphire Marsh Extension, modelled heatflows peaked at 110-120 mW m™ in the
Broome Arch and Willara Sub-basin wells, and 105-110 mW m™ in Blackstone-1 and Mimosa-1
(Appendix D, Fig. 7). During the subsequent Pillara Extension, modelled heatflows peaked at 100-
110 mW m™ in the Broome Arch, Willara Sub-basin and Lennard Shelf wells (Appendix D, Fig. 8).
These heatflows are considerably higher than present-day heatflows in the Canning Basin (Fig. 3),
and slightly exceed heatflows typical of modern rift settings (70-110 mW m™ , average 80 mW m?;
Allen & Allen, 1990).

Source Bed Maturation Models

Kennard et al. (1994) identified 5 major source units in the basin:

s Lower part of Supersequence Al (upper Nambeet and lower Willara Formations),

» Lower part of Supersequence A2 (lower Goldwyer Formation),

e  Upper part of Supersequence A2 (upper Goldwyer Formation),

o Lower part of Supersequence D (lower Pillara Cylce, incorporating the Gogo Formation,
Mellinjerie Formation, Mirbelia Dolomite, and Boab Sandstone), and

¢ Lower part of Supersequence F (lower Laurel Shale).

In addition, ‘algal coals’ within the lower portion of Supersequence B1 (Bongabinni Formation) have
considerable local source potential (Kennard et al., 1994; McCracken, 1994),

The nature, quality and distribution of these source units are discussed in detail in Kennard et al.
(1994), together with brief comments on their maturation level and history. Since that compilation
was undertaken, additional geochemical studies have shown that the apparent source richness of the
lower A2 (lower Goldwyer Formation) interval in Kidson-1 and Wilson Cliffs-1, and the lower and
upper A2 (lower and upper Goldwyer Formation) interval in McLarty-1, are due to contamination of
cutting samples from diesel added to the drilling mud (see Appendix F).

Modelled hydrocarbon generation plots for the source beds within each well (including those below
TD) are presented in Appendix E. The modelled ages of these source beds are 478 Ma (lower Al),
467 Ma (lower A2), 463 Ma (upper A2), 460 Ma (lower B1 algal coal in Leo-1), 373 Ma (lower D),
and 351 Ma (Lower F). Modelled maturation (temperature) maps for each source bed are also
presented in Appendix E. These maturation plots apply to the times of major structuring in the basin,
namely at the beginning of the Prices Creek Movement (ca 410 Ma), the Meda Transpression (ca 326
Ma) and the Fitzroy Transpression (ca 200Ma). Note that these maturation plots are based on the
modelled age of each source bed, and that they thus include data from all wells where strata of that
age occur, irrespective of whether that strata is a source bed. These maturity plots should thus be
compared with the source-rock distribution maps presented in Kennard et al. (1994).

Additional geochemical studies of the Al and A2 source units were undertaken to assess the effects
of mineral matrix and original kerogen type on apparent source richness (see Appendix F) which
includes plots of S, versus TOC, Depth versus Production Index and Depth versus Tmax for selected
wells). Kerogen kinetic data used for modelling the source units are presented in Appendix G.

Ordovician Source Rocks

A detailed assessment of the source potential of the Ordovician sediments of the Canning Basin is
presented by Taylor (1992). Taylor notes that for source rocks dominated by Type 1 kerogens, it is
difficult to distinguish variations in original source quality from maturation induced changes, and that
standard Rock-Eval techniques rarely yield unequivical data for an estimate of either original source
richness or the degree of maturity reached. Taylor approached this problem in two ways. Firstly, he
applied a method presented by Cooles et al. (1986) whereby the degree of transformation of kerogen
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to hydrocarbon and the amount of oil expelled is estimated by comparing partially matured source

rocks to immature equivalents in other parts of the basin, or other basins. In this case Taylor

assumed that the Nambeet and lower Goldwyer sources originally contained similar kerogen types to

those in the immature upper Goldwyer Formation, and the variously mature to immature Horn

Valley Siltstone in the Amadeus Basin. Secondly, he used CAI data as an independent measure of

maturity to cross-check the Rock-Eval data. However, as noted by Taylor, there are two major

limitations with this technique: ;

¢ The use of Hydrogen Index (HI) values determined from standard Rock-Eval pyrolysis to
determine the Transformation Ratio (TR) takes no account of ‘mineral matrix effects’, that is,
the suppression of Rock-Eval pyrolysis yields due to the absorption of heavier hydrocarbons on
active mineral sites. Mineral matrix effects can be readily determined from plots of S, versus
TOC, and, as shown in Appendix F, virtually all of the available Rock-Eval data of the
Ordovician source rocks have significantly suppressed S, , and hence HI, values. Thus
calculations of TR based on the uncorrected HI values will be erroneously high.

¢ A second reservation results from the uncertainty of the kerogen type represented in some of the
samples. For example, R. Summons and C. Boreham pointed out (Taylor, 1992, p. 9) that if
these samples contain Type II as well as Type I kerogens, or a significant proportion of oxidised
Type I kerogens, then Taylor’s estimates of the transformation ratios will again be too high.

Taylor used the data from the upper Goldwyer Formation in Solanum-1, Santalum-1 and Kunzea-1
(see Foster et al., 1986), to define the standard immature source relationships for all Ordovician
source intervals in the basin, including the lower Goldwyer and Nambeet source intervals. However
when available source rock data is reviewed in the light of the current WinBury maturation models, it
is immediately apparent that different maturity levels of a uniform source facies cannot adequately
explain the observed variation in Rock-Eval data of the Ordovician source intervals. For example,
WinBury maturation models of the lower Goldwyer source interval (Appendix E-2) and for several
wells containing the A1 Willara-Nambeet source interval (Appendix E-1) suggest that they have not
been sufficiently buried to mature G. prisca -dominated kerogen which requires temperatures of
about 140°C for maturation. In contrast, Taylor (1992) argued that the observed lower HI values of
the lower Goldwyer and Nambeet samples in these wells results from partial maturation of a
precursor G. prisca -dominated kerogen, and used the present HI values to estimate the degree of
transformation of kerogen to hydrocarbons.

WinBury maturation models of Acacia-2 (see Appendix E-2, Fig. 1, and Appendix E-3, Fig. 1), and
by inference the shallower and thinner section intersected in the nearby Solanum-1 well, suggest that
both the lower and upper Goldwyer units have not experienced temperatures in excess of 80°C, and
that irrespective of the type of kerogen, these intervals are immature. These Winbury estimates of
maturity are significantly different to those calculated by Taylor (1992; table 4), namely; TR = 0.65-
0.68 for the upper Goldwyer Formation in Acacia-1, and TR = 0.85 for the lower Goldwyer
Formation in Solanum-1.

In order to more objectively evaluate the original source richness and maturity estimates for the
lower Goldwyer Formation in these wells, whole rock kerogen kinetic analyses were obtained for
samples of both the upper and lower Goldwyer Formation in Solanum-1. This data is presented in
Appendix F and clearly indicates that a uniform source facies cannot be assumed for the upper and
lower Goldwyer source intervals. The present lower generative potential of the lower Goldwyer
interval in this well is apparently due solely to a different original kerogen facies, not to higher
maturity and partial expulsion from a G. prisca -dominated kerogen similar to that within the Upper
Goldwyer interval.

Kinetics data was also obtained for a kerogen extract from the “algal coals’ in the Bongabinni
Formation (Appendix F). Again this data indicates significantly different kerogen type to that in the
upper Goldwyer Formation.

This study suggests significant spatial and temporal variations in original source richness and kerogen

types within the four recognised Ordovician source intervals. Accurate modelling of the maturation
history of these intervals can only be achieved if these variations are understood. The following
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discussions are based on a limited understanding of original source variations; greater understanding
can only be achieved by obtaining kerogen kinetic data for each source interval from a variety of
areas in the basin

Lower Supersequence Al (upper Nambeet - lower Willara)

Organic-rich marine calcareous shales and siltstones within Supersequence Al (upper Nambeet and
lower Willara formations) occur on the northern Broome Platform, the Dampier-Jurgurra-Barbwire
Terraces, and locally on the southern margin of the Lennard Shelf (Tappers Inlet-1, Gap Creek-1;
Kennard et al., 1994, fig.4). These source facies probably also occur at depth below the northern
portion of the Fitzroy Trough, but appear to be non-source units in the Kidson and Willara Sub-
basins. Oil believed to have been generated from this interval has been recovered in Tappers Inlet-1,
and minor oil shows probably generated from this interval have been recorded in Acacia-1, 2,
Dodonea-1, Edgar Range-1, Goldwyer-1, Hedonia-1, Leo-1, Pictor-1, Tappers Inlet-1, Thangoo-1A,
2, and Willara-1.

This source interval has been modelled in the following wells: Acacia-2, Aquila-1, Blackstone-1 (sub
TD) , Dodonea-1, East Crab Creek-1 (sub TD) , Edgar Range-1, Hedonia-1, Hilltop-1, Matches
Springs-1, Mimosa-1 (sub TD) , Pegasus-1, Pictor-1 and Thangoo-1A. Hydrocarbon generation plots
for these wells are presented in Appendix E-1.

The original source richness and kinetic data for this source interval has yet to be determined. Taylor
(1992) assumed a comparable kerogen type and richness to the immature G. prisca-dominated source
rocks in the upper Goldwyer Formation; in the following discussion it is assumed that the Nambeet-
Willara source interval is more comparable to the lower Goldwyer source interval, and hence its
maturation history has been modelled using the kinetic data obtained from the lower Goldwyer
Formation in Solanum-1 (see Appendix F and G). This kerogen type has a modelled genetic
potential of 300 mg/gm TOC, and requires a temperature of about 120-125 °C for significant
generation to commence. This kerogen is oil prone, and produces minor amounts of gas.

WinBury modelling suggests that the Nambeet-Willara source interval is marginally mature in
Acacia-2, Aquila-1, Dodonea-1, Hedonia-1, Hilltop-1, Pegasus-1, Pictor-1 and Thangoo-1A, and over
mature in Blackstone-1 (sub TD), East Crab Creek-1 (sub TD), Edgar Range-1, Matches Springs-1
and Mimosa-1 (sub TD) (see Appendix E-1).

In the immature well sections, the modelled maturity (TR < 0.5) and organic richness (TOC = 1-2%,
HI = 300) of this interval are insufficient to result in expulsion of hydrocarbons (Appendix E-1). In
all these wells generation commenced during deposition of the Ordovician-Silurian Megasequence,
and for those wells with a preserved Late Devonian section (Dodonea-1, Pegasus-1, Pictor-1),
generation re-commenced during the Devonian-Early Carboniferous depositional cycle. Minor
generation also occurred in the Triassic prior to the Fitzroy Transpression.

In Blackstone-1 and Mimosa-1, modelled generation and expulsion of oil and gas from the Nambeet-
Willara interval (both sub TD) occurred during rapid subsidence and burial in the the Middle
Ordovician, and its generative potential was exhausted at that time (Appendix E-1, Figs 3, 10).
Generation and initial expulsion of oil also occurred during the Middle Ordovician at East Crab
Creek-1 and Edgar Range-1, but in wells in this region the major phase of oil expulsion occurred
during either the Late Devonian (East Crab Creek-1 and Matches Springs-1) or the Triassic (Edgar
Range-1) (see Appendix E-1, Figs §, 6, 9).

Maturity (temperature) maps for the Nambeet-Willara A1 source interval immediately prior to times
of major basin structuring (410 Ma, 326 Ma and 200 Ma) and present day maturity (0 Ma) are also
shown in Appendix E-1. In the half-grabens at the northern margin of the present Fitzroy Trough,
northern Willara Sub-basin and central Kidson Sub-basin, the Al interval passed through the oil
generative window prior to the Prices Creek Movement (Appendix E-1, Fig. 14), and probably
exhausted its generative potential by that time. On the Broome Platform and adjacent Dampier-
Jurgurra Terraces, minor generation also commenced prior to this movement, but peak maturity
occurred on the Dampier-Jurgurra Terraces in the Late Devonian - Early Carboniferous prior to the
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Meda Transpression. On the Broome Platform generation re-commenced in the Triassic prior to the
Fitzroy Transpression (Appendix E-1, Fig. 16), but as noted above, maturity and richness were
probably insufficient for significant expulsion of oil to occur. The present-day maturity map
(Appendix E-1, Fig. 17) indicates that this interval remains immature on the Broome Platform, but
this map is a poor guide to the maturation history of this interval since peak maturity was attained
during earlier depositional cycles in all areas.

On the basis of this analysis, significant hydrocarbon generation and expulsion from the Nambeet-
Willara A1 source interval is probably limited to the Dampier-Jurgurra Terrace, outer Barbwire
Tearrace, and the northern portion of the Fitzroy Trough. Peak generation from the southern
Terraces probably occurred during the Devonian - Early Carboniferous depositional cycle (that is,
prior to the Meda Transpression), whereas peak generation from the Fitzroy Trough occurred in the
Middle Ordovician prior to the Prices Creek Movement. In contrast to Taylor (1992), we conclude
that it is unlikely that this interval generated large amounts of oil on the Broome Platform during the
Ordovician-Silurian depositional cycle; initial generation with little or no expulsion probably
occurred in this area at that time, and minor generation and expulsion subsequently occurred during
the Triassic (that is, prior to the Fitzroy Transpression). Generally, however, this interval has
remained immature on the Broome Platform throughout the history of the basin.

Lower Supersequence A2 (lower Goldwyer)

Organic-rich marine shales within the Lower Goldwyer Formation occur throughout the northern
Broome Platform and the Dampier-Jurgurra-Barbwire Terraces. The apparent source richness of this
interval in the Kidson sub-basin (Kidson-1, Wilson Cliffs-1 and McLarty-1; see Kennard et al.,
1994), is due to contamination of cutting samples from diesel added to the drilling mud (see
Appendix F). Minor oil shows believed to have been generated from this interval have been recorded
in Acacia-1, 2 , Aquila-1, Crystal Creek-1, Dodonea-1, Goldwyer-1, Hedonia-1, Leo-1, McLarty-1,
Parda-1, Pictor-1, Thangoo-1A and Willara-1.

This source interval has been modelled in the following wells: Acacia-2, Aquila-1, Dodonea-1, East
Crab Creek-1 (sub TD) , Edgar Range-1, Hedonia-1, Hilltop-1, Matches Springs-1, Pictor-1 and
Thangoo-1A. Hydrocarbon generation plots for these wells are presented in Appendix E-2

Maturation modelling of this source is based on kerogen kinetic data obtained from a whole rock
sample from Solanum-1 (AGSO Sample 8052, see Appendix F). Rock-Eval data for this sample
(Appendix F, Table 4) indicates a Hydrogen Index of 105 mg/gm TOC, yet a previous analysis of a
sample from this depth by Foster et al. (1986) gave a HI of 215 mg/gm TOC. Variation in HI is
probably in part due to mineral matrix effects, but mineral matrix effects are difficult to determine
for the Lower Goldwyer interval in this well due to insufficient data to define a TOC vs S, trend-line
(see Appendix F, Fig. 19b). On the basis of corrrected HI values for mineral matrix effects for this
source interval in other wells (Appendix F, Table 3), a genetic potential of 300 mg/gm TOC has
been used to model the maturation of this interval. This kerogen type requires a temperature of about
120-125 °C for significant generation to commence; it is oil prone, and produces minor amounts of
gas. No allowance has been made for spatial variations in source richness or kerogen kinetic data
within this source interval.

WinBury modelling suggests that the lower Goldwyer source interval is marginally mature in Acacia-
2, Aquila-1, Dodonea-1, Edgar Range-1, Hedonia-1, Hilltop-1, Pictor-1 and Thangoo-1A, mature in
Matches Springs-1, and over mature in East Crab Creek-1 (sub TD) (see Appendix E-2).

In the marginally mature well sections, the modelled maturity (TR < 0.14) and organic richness
(TOC = 2-3%, HI = 300) of this interval are insufficient to result in expulsion of hydrocarbons
(Appendix E-2). In all these wells generation commenced during deposition of the Ordovician-
Silurian Megasequence. Minor generation with little or no expulsion also occurred during the
Devonian-Early Carboniferous depositional cycle in Dodonea-1, and in the Triassic (that is, prior to
the Fitzroy Transpression) in Aquila-1, Edgar Range-1, and Dodonea-1.
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In Matches Springs-1 and East Crab Creek-1 (sub TD), generation also commenced during deposition
of the Ordovician-Silurian Megasequence, but peak expulsion of oil did not commence until the
Early Carboniferous (East Crab Creek-1; Appendix E-2, Fig. 4) or the Triassic (Matches Springs-1;
Appendix E-2, Fig. 8).

Maturity (temperature) maps for the Lower Goldwyer source interval immediately prior to times of
major basin structuring (410 Ma, 326 Ma and 200 Ma) and present day maturity (0 Ma) are also
shown in Appendix E-2. Prior to the Prices Creek Movement (Appendix E-2, Fig. 11), only the half-
grabens at the northern margin of the present Fitzroy Trough, northern Willara Sub-basin and central
Kidson Sub-basin attained sufficient maturity for significant generation of hydrocarbons from the
lower Goldwyer Formation, but this unit is not a source facies in these areas. In the Fitzroy Trough
and Jurgurra Terrace, maturation of the lower Goldwyer source interval occurred during the
Devonian - Early Carboniferous depositional cycle, prior to the Meda Transpression (Appendix E-2,
Fig. 12). On the shallower Dampier Terrace, peak maturation appears to have commenced in the
Triassic, prior to the Fitzroy Transpression (Appendix E-2, Fig. 13). Throughout the Barbwire
Terrace and Broome Platform, this source interval was never buried sufficently to generate
significant amounts of hydrocarbons, and is currently immature (Appendix E-2, Fig. 14).

On the basis of this analysis, significant hydrocarbon generation and expulsion from the lower
Goldwyer source interval is probably limited to the Dampier-Jurgurra Terrace, deeply buried portions
of the outer Barbwire Shelf, and probably portions of the Fitzroy Trough. Peak generation from the
Jurgurra Terrace probably occurred during the Devonian - Early Carboniferous depositional cycle
(that is, prior to the Meda Transpression), whereas peak generation from the shallower Dampier
Terrace probably occurred in the Triassic, prior to the Fitzroy Transpression. In contrast to Taylor
(1992), we conclude that it is unlikely that this interval ever generated large amounts of oil on the
Broome Platform. Minor generation with little or no expulsion probably occurred in deeper portions
of the Barbwire Terrace during the Devonian - Early Carboniferous depositional cycle, and provided
suitable source facies are present, significant generation may have occurred from the southern Fitzroy
Trough at this time.

Upper Supersequence A2 (upper Goldwyer)

Very rich, oil-prone marine shales dominated by the alga Gloeocapsamorpha prisca occur within the
Upper Goldwyer Formation on the Barbwire Terrace (Foster et al., 1986). This source interval has
also been intersected in the eastern portion of the Dampier Terrace (Matches Springs-1, Crystal
Creek-1); the previously reported occurrence on the eastern Broome Platform (McLarty-1, Kennard
et al., 1994) is probably due to contamination of analysed samples with diesel added to the drilling
mud (See Appendix F). Oils believed to have been generated from this interval have been recovered
in Dodonea-1, Edgar Range-1, Great Sandy-1, Percival-1, Pictor-1 and Solanum-1, and minor oil
shows generated from this interval occur in numerous wells.

This source interval has been modelled in the following wells: Acacia-2, Dodonea-1 and Matches
Springs-1. Hydrocarbon generation plots for these wells are presented in Appendix E-3.

Maturation modelling of this source on the Barbwire Terrace (Acacia-2, Dodonea-1) is based on
kerogen kinetic data obtained from Solanum-1 (AGSO No. 3599, genetic potential 849.4 mg/gm
TOC, Boreham, unpublished data; see Appendix G). In both wells the source is presently immature,
but reached a maximum burial temperature of about 120 °C during the early Carboniferous in
Dodonea-1 (G prisca-dominated source rocks require a temperature of approximately 135-140 °C for
generation to commence). Thus this source will only be mature in more deeply buried portions of the
Barbwire Shelf. This kerogen is oil prone, and produces negligible amounts of gas. Under optimum
maturation conditions, Foster et al. (1986) conservatively estimated that on the Barbwire Terrace this
source has the potential to generate 61 x 10° barrels of liquid hydrocarbons.

The upper Goldwyer source interval in Matches Springs-1 on the Dampier Terrace, has been

modelled using 50% G.prisca and 50% Type IIB kerogen; this mixed organic material has a reduced
genetic potential of 632 mg/gm TOC. This kerogen type was selected to match the HI value corrected
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for mineral matrix effects of 517 mg/gm TOC (see Appendix F, Fig. 16a) with the WinBury
modelled TR value of about 0.2 (Appendix E-3, Fig. 3); that is the transformation of organic
material with an original genetic potential of 632 mg/gm TOC to material with a current genetic
potential of 517 mg/gm TOC represents a transformation ratio of about 0.2. Broadly similar HI
values are recorded in this source unit further to the west in Crystal Creek-1 which has a similar
stratigraphic record and inferred burial/maturation history to Matches Springs-1 (see Appendix F,
Table 3, although limited analyses preclude the accurate determination of mineral matrix effects).
This limited data suggests a reduced generative potential of the upper Goldwyer source unit
throughout the Dampier (and possibly the Jurgurra) Terrace. This interval has not been intersected in
wells on the Jurgurra Terrace.

In Matches Springs-1, maturation of the upper Goldwyer source interval commenced in the Early
Carboniferous, and continued in the Permian-Triassic, but on both occassions generation was
insufficient to expell oil (Appendix E-3, Fig. 3). Subsequent burial has been insufficient for further
generation/expulsion. With as little as 150 m extra burial during the Devonian-Early Carboniferous
basin phase, however, WinBury modelling suggests that expulsion of oil from this source interval
would have commenced in the Triassic. Thus on the Jurgurra Terrace where thicker Devonian-Early
Carboniferous sections were deposited, this source interval is predicted to have generated and
expelled liquid hydrocarbons.

Maturity (temperature) maps for the upper Goldwyer source interval immediately prior to times of
major basin structuring (410 Ma, 326 Ma and 200 Ma) and present day maturity (0 Ma) are also
shown in Appendix E-3. This source interval remained immature throughout the Ordovician-Silurian
basin phase, and first matured in the Fitzroy Trough in the early stages of the Devonian - Early
Carboniferous depositional cycle (Appendix E-3, Figs 4,5). On the Jurgurra Terrace it probably
began to expell hydrocarbons in the later stages of this depositional cycle, and further expulsion
occurred during the later stage of the Permian-Triassic depositional phase (Appendic E-3, Fig.6).
Elsewhere the upper Goldwyer source interval is immature (Appendix E-3, Fig.7), except possibly in
portions of the Barbwire Terrace deeper than that modelled in Dodonea-1 and Acacia-2. For
example, although this interval is not a recognised source facies in Percival-1, the upper Goldwyer
Formation attained temperatures sufficient for hydrocarbon maturation and expulsion in this area
prior to the Fitzroy Transpression. The upper Goldwyer Formation is not a recognised source
interval in the Kidson Basin, but WinBury models suggest that if this source occurs within the
undrilled portions of the basin, it probably matured and began to expell hydrocarbons in the Triassic,
prior to the Fitzroy Transpression (Appendix E-3, Fig.6).

On the basis of this analysis, significant hydrocarbon generation and expulsion from the upper
Goldwyer source interval is probably limited to the Jurgurra Terrace, deeply buried portions of the
Barbwire Terrace, and possibly portions of the Fitzroy Trough. Peak generation from the Fitzroy
Trough probably occurred during the Devonian - Early Carboniferous depositional cycle (that is,
prior to the Meda Transpression), whereas peak generation from the Jurgurra and Barbwire Terraces
(and, if present, the Kidson sub-basin) probably occurred in the Triassic, prior to the Fitzroy
Transpression.

Lower Supersequence B1 (Bongabinni Formation)

‘Algal coals’ in the Bongabinni Formation have been intersected in mineral and petroleum
exploration wells in the Admiral Bay Fault Zone at the northern margin of the Willara Sub-basin
(Kennard et al., 1994; McCracken, 1994). Kinetic data was obtained for a kerogen isolate from this
unit (CRA Mineral Exploration hole DD 88559; Appendix F-1). This kerogen is an oil-prone Type I
marine algae, has a genetic potential of about 400 mg/gm TOC, and requires a temperature of about
130 °C for generation to commence.

The Bongabinni source interval has only been modelled in the Leo-1 well (Appendix E-4, Fig. 1).
This interval is immature, and modelling indicates that it requires burial of about 2000 m to
commence to generate hydrocarbons in this area. Local maturation of this source by migrating
hydrothermal fluids may explain the occurrence of numerous oil shows in this area, including the oil
recovered in Leo-1 (AMDEL, 1988) and Great Sandy-1. If future studies extend the known
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distribution of this source interval beyond the Admiral Bay Fault Zone, its maturation history can be
estimated from Appendix E-4, Figs 2-5).

Lower Supersequence D (Gogo, Mellinjerie, Mirbelia & Boab)

This source unit is characterised by Givetian-Frasnian marine shales of the Gogo Formation, and time
equivalent lagoon-sabkha facies of the Mellinjerie Formation, Mirbelia Dolomite and Boab
Sandstone (Kennard et al., 1994). It occurs throughout the Fitzroy Trough and Gregory Sub-basin,
but has only been intersected on the flanking Laurel Downs, Jurgurra and Barbwire Terraces. A
single sample from the Mellinjerie Formation in Sahara-1 suggests that this source interval also
occurs within parts of the Kidson Sub-basin. Hydrocarbons derived from this interval include the
Blina Field, and recoveries/flows in Boronia-1, Ellendale-1, Janpam North-1, Meda-1 (gas only) and
Mirbelia-1.

The lower Supersequence D source rocks are characterised by a significant algal component, and
have been modelled with the default WinBury Type IIB kerogen which has a genetic potential of 415
mg/gm TOC. This type of kerogen is oil prone, but also produces significant amounts of gas, and
requires a temperature of about 100 °C for generation to commence. This source interval has been
modelled in the following wells: Blina-1, Dodonea-1, Matches Springs-1, Mimosa-1, Myroodah-1
(below TD), Percival-1, Sahara-1, and Yulleroo-1 (below TD). Hydrocarbon generation plots for
these wells are presented in Appendix E-S.

This source interval is immature in Dodonea-1, Matches Springs-1 and Sahara-1, mature in Percival-
1, mature to overmature in Blina-1, and overmature in Mimosa-1 and beneath Myroodah-1 and
Yulleroo-1.

In Percival-1, hydrocarbon generation and expulsion of oil and gas from the D source interval
occurred in the Permian-Triassic (TR = 0.7), and subsequent burial has been insufficient for further
generation/expulsion (Appendix E-5, Fig. 7). A similar scenario is predicted for the outer, deeply
buried, portions of the Barbwire Terrace, and for the Jurgurra Terrace.

In Blina-1, the upper portion of Supersequence D is marginally mature to mature (ranging from

TR = 0.3 at the top of Supersequence D to TR = 0.75 at TD), whereas the richer source interval in the
lower portion of Supersequence D (modelled at about 1800 m below TD) is overmature and
exhausted its generative potential during the Late Devonian (Appendix E-5, Figs 1, 2). This
modelling thus suggests considerable oil and minor gas expulsion from the deeply buried portion of
Supersequence D prior to the Meda Transpression, and moderate generation and expulsion from the
upper portion of Supersequence D after this movement, but prior to the Fitzroy Transpression.

In Mimosa-1, and throughout the Fitzroy Trough (eg. sub TD at Myroodah-1, Yulleroo-1), all source
intervals within Supersequence D exhausted their oil and gas generative potential during the Late
Devonian (Appendix E-5, Figs 5, 6, 9).

Maturity (temperature) maps for the lower D source interval immediately prior to times of major
basin structuring (326 Ma and 200 Ma) and present day maturity (0 Ma) are also shown in Appendix
E-5. In the Fitzroy Trough this interval passed through the oil generative window in the Late
Devonian - Early Carboniferous, and considerable generation probably occurred on the Laurel Downs
and Jurgurra Terraces at this time (Appendix E-5, Fig. 10). The major phase of generation from this
interval on the Lennard Shelf and Jurgurra-Dampier-Barbwire Terraces, however, occurred during
the Permian-Triassic (Appendix E-5, Fig. 11). Little or no generation has occurred in these areas
since that event.

On the basis of this analysis, significant oil (and minor gas) generation and expulsion from the lower
D source interval occurred throughout the Fitzroy Trough in the Late Devonian - Early
Carboniferous, prior to the Meda Transpression. Significant generation also occurred on the Laurel
Downs and Jurgurra Terraces at this time, and again during the Permian-Triassic prior to the Fitzroy
Transpression. Peak generation on the Lennard Shelf and Dampier-Barbwire Terraces also occurred
during the Permian-Triassic.
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Lower Supersequence F (lower Laurel Formation)

This source interval comprises marine shales of the lower Larurel Formation, and occurs throughout
the Fitzroy Trough, Gregory Sub-basin and deeper portions of the Laurel Downs, Jurgurra, and
possibly the Betty, Terraces. Source rock data indicates that these organic-rich facies are dominated
by marine organic material with a large but variable terrestrial component, and that oils derived from
this interval (eg. Lloyd-1, West Kora-1, Sundown-1) are broadly similar to derived those from the
lower D source interval (Alexander et al., 1985; R.Summons, AGSO, personal communication, April
1994). The gas discovery in the Anderson Formation at Point Torment-1, the largest gas flow yet
recorded in the basin, is probably generted from either the Laurel or the Anderson Formations
(Kennard et al., 1994).

The lower Laurel source interval has been modelled with 50% Type IIB and 50% Type IIIB kerogen;
this mixed organic material has a reduced genetic potential of 270.6 mg/gm TOC, and is more gas-
prone than older source intervals. This type of kerogen also requires a temperature of about 100 °C
for generation to commence. It has been modelled in the following wells; Blackstone-1, Blina-1,
Meda-1, Myroodah-1 (sub TD) and Yulleroo-1. Hydrocarbon generation plots for these wells are
presented in Appendix E-6

This interval is immature in Blackstone-1 and Blina-1, marginal mature in Meda-1, and overmature
in Myroodah-1 and Yulleroo-1. Maturation commenced in Meda-1 in the Triassic, but was probably
insufficient for expulsion to occur; subsequent burial was insufficient for further
generation/expulsion (Appendix E-6, Fig. 3).

In Myroodah-1 and Yulleroo-1, the lower Laurel source interval passed rapidly through the
hydrocarbon generative window during the early Carboniferous (Appendix E-6, Figs 4, 5).
Considerable quantities of oil and moderate amounts of gas would have been expelled at this time.
The Myroodah-1 and Yulleroo-1wells occur on the crest of wrench anticlines within the Fitzroy
Trough. Well data is not available for these synclinal structures in the Fitzroy Trough, and their
maturation history has yet to be determined.

Maturity (temperature) maps for the lower F source interval immediately prior to times of major
basin structuring (326 Ma and 200 Ma) and present day maturity (0 Ma) are also shown in Appendix
E-6. The deep southern and central (anticlinal) portions of the Fitzroy Trough passed through the
hydrocarbon generative window prior to the Meda Transpression, and maturation of the lower F
source on the Jurgurra Terrace may have commenced at about this time (Appendix E-6, Fig. 6). The
shallow northern portion of the Fitzroy Trough and the Jurgurra Terrace probable produced the bulk
of their hydrocarbons immediately prior to the Fitzroy Movement, and the outer margin of the
Lennard Shelf entered the oil window at this time (Appendix E-6, Fig. 7). In all modelled wells,
subsequent burial after the Fitzroy Transpression was apparently insufficient for further
generation/expulsion (Appendix E-6, Fig. 8).

On the basis of this analysis, significant oil and gas generation from the lower Laurel source interval
occurred in the southern and central (anticlinal) Fitzroy Trough during the Early Carboniferous, prior
to the Meda Transpression, and generation probably also commenced on the Jurgurra Terrace at that
time. Peak generation from the northern Fitzroy Trough and Jurgurra Terrace possibly occurred
immediately prior to the Fitzroy Transpression. Thus the large anticlinal structures formed during
the Fitzroy Transpression are unlikely to be charged by this source; this conclusion is supported by
the lack of exploration success to date for these traps, but assumes a similar maturation history for
the anticlinal and synclinal structures in this area.
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Conclusion and Further Studies

Geohistory analysis of the multiphase Canning Basin succession is an extremely complex and
reiterative task, and requires a thorough regional understanding of the stratigraphic and tectonic
development of the basin, and of the evolution of the basin’s petroleum systems. Recent studies
undertaken during AGSO’s Canning Basin Project (?refs) have gone a long way to develop such an
understanding, and have underpinned the present study.

Based on subsidence and maturation modelling of 30 wells in basin, the following data and
conclusions have been presented:

Subsidence/uplift models have been developed for the basin that provide a much improved
understanding of the magnitude and extent of the major tectonic events that controlled the
structural and stratigraphic evolution of the basin. These events (Samphire Marsh Extension,
Prices Creek Movement, Pillara Extension, Meda Transpression, Point Moody Extension and
Fitzroy Transpression) resulted in three major subsidence-sag phases, each terminated by a major
phase of uplift, and had a profound impact on the maturation history of the six identified source
intervals.

Palaeo-heatflow models have been developed for the basin that are consistent with palaeo-
tectonic settings and observed maturity data.

Significant spatial and temporal variations in original source richness and kerogen types are now
recognised within the five identified Ordovician source intervals in the basin. The Willara-
Nambeet (lower Al) and lower Goldwyer (lower A2) source intervals probably had significantly
less generative potential than the rich, oil-prone, G prisca-dominated Upper Goldwyer (upper
A2) source interval. Thus Taylor’s (1992) conclusion “that if the source beds within both the
Nambeet Formation and the lower Goldwyer Formation were of comparable kerogen type and
richness to the immature, G. prisca-dominated source rocks in the upper Goldwyer Formation,
then they would have generated large amounts of oil during the Ordovician-Silurian depositional
cycle” is rejected. Accurate modelling of the maturation history of these intervals can only be
achieved if these variations are understood.

Hydrocarbon generation and expulsion from the Nambeet-Willara (lower A1) source interval is
probably limited to the Dampier-Jurgurra Terrace, outer Barbwire Terrace, and the northern
portion of the Fitzroy Trough. Peak generation from these terraces probably occurred during the
Devonian - Early Carboniferous depositional cycle (prior to the Meda Transpression), whereas
peak generation from the Fitzroy Trough occurred in the Middle Ordovician (prior to the Prices
Creek Movement). It is unlikely that this interval generated large amounts of oil on the Broome
Piatform either during the Ordovician-Silurian depositional cycle, or during subsequent
depositional cycles.

Hydrocarbon generation and expulsion from the lower Goldwyer (lower A2) source interval is
probably limited to the Dampier-Jurgurra Terrace, deeply buried portions of the outer Barbwire
Terrace, and probably portions of the Fitzroy Trough. This source interval is not as extensive as
previously mapped by Kennard et al. (1994); apparent source richness in samples from Kidson-1
and Wilson Cliffs-1 has been shown to be due to contamination of cutting samples with deisel
added to the drilling mud. Peak generation from the Jurgurra Terrace probably occurred during
the Devonian - Early Carboniferous depositional cycle (prior to the Meda Transpression),
whereas peak generation from the shallower Dampier Terrace probably occurred in the Triassic
(prior to the Fitzroy Transpression). Minor generation with little or no expulsion probably
occurred in deeper portions of the Barbwire Terrace during the Devonian - Early Carboniferous
depositional cycle, and provided suitable source facies are present, significant generation may
have occurred from the southern Fitzroy Trough at this time. Again it is unlikely that this
interval generated large amounts of oil on the Broome Platform either during the Ordovician-
Silurian depositional cycle, or during subsequent depositional cycles.
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o Hydrocarbon generation and expulsion from the upper Goldwyer (upper A2) source interval is
probably limited to the Jurgurra Terrace, deeply buried portions of the Barbwire Terrace, and
possibly portions of the Fitzroy Trough. Peak generation from the Fitzroy Trough probably
occurred during the Devonian - Early Carboniferous depositional cycle (that is, prior to the Meda
Transpression), whereas peak generation from the Jurgurra and Barbwire Terraces (and, if
present, the Kidson sub-basin) probably occurred in the Triassic, prior to the Fitzroy
Transpression.

e The Bongabinni (lower B1) source interval is immature in the Admiral Bay Fault Zone, and
probably requires burial of about 2000 m to generate hydrocarbons in this area. Local
maturation of this source by migrating hydrothermal fluids may explain the occurrence of
numerous oil shows in this area, including the oil recovered in Leo-1 and Great Sandy-1.

e 0il (and minor gas) generation and expulsion from the lower Pillara-Gogo-Millinjerie-Mirbelia-
Boab (lower D) source interval occurred throughout the Fitzroy Trough in the Late Devonian -
Early Carboniferous, prior to the Meda Transpression. Significant generation also occurred on
the Laurel Downs and Jurgurra Terraces at this time, and again during the Permian-Triassic prior
to the Fitzroy Transpression. Peak generation on the Lennard Shelf and Dampier-Barbwire
Terraces also occurred during the Permian-Triassic.

o Qi and gas generation from the lower Laurel (lower F) source interval occurred in the southern
and central Fitzroy Trough during the Early Carboniferous, prior to the Meda Transpression, and
generation probably also commenced on the Jurgurra Terrace at that time. Peak generation from
the northern Fitzroy Trough and Jurgurra Terrace possibly occurred immediately prior to the
Fitzroy Transpression. Thus the large anticlinal structures formed during the Fitzroy
Transpression are unlikely to be charged by this source; this conclusion is supported by the lack
of exploration success to date for these traps.

o  All of the recognised source intervals (excluding the immature lower B1 Bongabinni interval)
attained peak maturity and expelled the bulk of their generated hydrocarbons during major
subsidence-sag phases in either the Ordovician - Silurian, Middle Devonian - Early
Carboniferous, or Early Permian - Triassic; that is, prior to the Early Jurassic Fitzroy
Transpression. Successful exploration for accumulation of hydrocarbons generated from these
sources thus depends on suitable traps being in place at these times, and, perhaps more
significantly, adequate seal integrity since that time,

¢ The only areas where significant hydrocarbon generation could have occurred since the the Early
Jurassic Fitzroy Transpression are those that record a sufficiently thick Jurassic-Cretaceous
depositional section such that any of the older source intervals attain temperatures that firstly, are
sufficient for hydrocarbon generation, and secondly, are equal to or in excess of temperatures
attained during earlier subsidence-sag phase(s). The first criterion is not met by any of the
modelled wells, but the second criterion is met in the Leo-1 and Parda-1 wells where the
Jurassic-Cretacoeus section is thickest (> 550 m). Since the Jurassic-Cretacoeus section
progressively thickens offshore, then it is likely (provided the source intervals extend offshore)
that hydrocarbon generation in these areas occurred after the Early Jurassic Fitzroy
Transpression.

Maturation modelling has highlighted the need for more reliable maturity parameters throughout the
Canning Basin succession, especially within the Ordovician-Silurian Megasequence. To date,
Conodont Colour Alteration Index is the most reliable maturity parameter. We recommend that other
maturity technigues, such as biomarker studies and fluorescent alteration of multiple macerals
(FAMM, developed by CSIRO, see Wilkins et al., 1992a, b), should be applied to the Canning Basin
succession. Additional fission track studies are also recommended to help constrain the amount of
uplift and erosion associated with the Fitzroy Transpression.
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APPENDIX A: Well Data

This appendix comprises the following data for the 30 project wells:
a) Horizon Data
b) Matrix Lithology
c) Observed Temperature Data (see legend on Present Factors Correlation)
d) Present Factors Correlation .
e) Observed Maturity Data (see legend on Observed versus computed Maturity Plot)
f) Geohistory Plot ‘
g) Heatflow & Tectonic Sudsidence Plot
h) Observed versus Computed Maturity Plot

The wells are numbered and listed in alphabetical order:

Acacia-2 Figure 1

Aquila-1 Figure 2

Blackstone-1 Figure 3

Blina-1 Figure 4

Brooke-1 Figure 5

Calamia-1 Figure 6

Dodonea-1 Figure 7

East Crab Ck-1 Figure 8

Edgar Range-1 Figure 9

Frankenstein-1 Figure 10
Hedonia-1 Figure 11
Hilltop-1 Figure 12
Kidson-1 Figure 13
Langoora-1 Figure 14
Leo-1 Figure 15
Matches Spring-1 Figure 16
McLarty-1 Figure 17
Meda-1 Figure 18
Mimosa-1 Figure 19
Myroodah-1 Figure 20
Parda-1 Figure 21
Pegasus-1 Figure 22
Percival-1 Figure 23
Pictor-1 Figure 24
Sahara-1 Figure 25
Thangoo-1A Figure 26
Vela-1 Figure 27
Willara-1 Figure 28
Wilson Cliffs-1 Figure 29
Yulleroo-1 Figure 30

Each Table/Plot is referred to by a Figure number and Letter; for example, the Observed
Temperature Data (c) for Edgar Range (Well number 9) is referred to as Figure 9c.
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Varicble
Bods

Strafigroph. E | Depthioc Age | Minimum |Mcdmum [ Modeled | Sea Bed Kerogen
Unit/event v{Topofumt| o) | WiDpth | wWiDpth | Wibpth | Temp. Daila
1 |euctemary N 000] o000} -22300| 2300 -2300] 2600
2 |Hiatus H 20| 200 -20000 ogo] -14277] 2500
3 | N 20| 14500 2000 000] 2000 2000
4 [FzROY 3 seom| 1000| 2000 200 1500 18o0] A
5 [Hiatus2 e| «ooon| 20000] -1000| s0c0] 2641 500 1308
6 {Upper H4 el @wom| 2000 aoo| sooo| 3626] 1000] 2086
7 W N sso0| 293.00 ooo[ 1000 2600] 1000 238
8 |Drosera ul  300| 28wm| 2200 o0| -nef w00] 248
9 [MEDA e| 3wo| smo| 2000 wo| -n4] 1200 20
10 |Hitus (2And Do) e| cowom| 300 -000 1000 130  16oof 278
11 |upper 76- Hiatus E| osoom| 35400 s00| 3000 50\ 20| 221
12|Dep D e awom| 60 500{ 3000 501f 2800] 318
1Blc N| 00| s 2000 00| 790  ww| 23
14 {PRICES CK e| soo| 40| -200| 100 670) 3000 2%
15 jUpper B2 E] cwon| 40| 00| 00| -1803] 3000 2078
16 [e2 N| 61500 assco| -0 1000 179] 3000|3400
{1 N|  esa00| asso0| -1000[  t000f 999  3000] 3654
10 |A2 n|  7e7.00 46300 000[ 10000 s00[ 2800 ¥
19 |A2UGokiwyer Sowce |N|  76000] 4sa0f ‘ 2000] 10000] 2000 2800 s GPRISCA
20 |A2LGokiwyerSource |N|  9s00| 4e7.00]  2000] 10000] 20000 2800 383 LOWGOLD
21]a1 N| 110000 460.00] 000 w00 oo 2600] 382
22| A1 source N[ 13000f 47800 v000| 10000 9122| 2500] 3486 LOWGOLD
23 jA0 N{ 145000 48300 ooo| 3000 1000] 2500| e
24 |Baserment N|  1s0260f 4s8.00 0.00 0.00 00| 2500( 2719
26 |Dummy N[ 151260 ase.00 ooo| 10| 1000 2500 2681

HORIZON DATA : ACACIA2

Stratigraph. SHALE | SAND { CHALK Lst COAL | HAUT | VOLCS | CONV |GY/ANH| tnitial  [Por/Depth| comcear Density
Unit/Event Porosity | Factor
1 |Quatemary 100 0.400 0.400( 16000 2650
2 |Hiatus & 50 0.550 1420 8.580 2730
3 [ 50 50 0.550 1.420 8.580 2730
4 [FITZROY 60 40 0.580 1.620 7.570 2.740
5 [Higlus2 60 40 0.580 1.620 7.570 2740
6 |Upper H &0, 40 0.580 1.620 7.670 2740
7 {H 49, 60 0.520 1210 9.720 270
8 |Drosera 10 0 0.430 1.320 9.250 2.750
9 |MEDA 10 0 0.430 1.320 9.250 2750
10 |Hiatus (?And Dep) 40 40 20 0.520 1.370 8.850 2730
11 |Upper 7E- Hiclus 20 80 0.460 1.450 8.560 2760
12 |Dep D 80 0.460 1.450 8.560 2.760
13|C 40 0 0.520 1210 9.720 2710
14 {PRICES CK 95 5 0.6%0 2370 4.780 2.800
15 {Uppet B2 20 80 0.180 0.890 290 2320
16 |82 85 16 0.660 2250 5170 2790
17 |8y o5 5 0.690 2310 4.780 2800
18 |A2 &0 20 20 0.580 1.780 6.890 2760
19 A2 UGoidwyer Source L] 20 20 0.880 1.780 6.890 2.760
20 | A2 LGoldwyer Source 0 20 20 0.580 1.780 6.890 2760
2t (Al 45 25 30 0.530 1.560 7930 2.750
22 |Al Sowrce 45 25 30 0.530 1.550 7930 2750
23 1AO 50 a0 10 0.550 1.600 8,190 2740
24 |Basermment 100 0.050 0.500 4.500 2,760
25 |Dummy 70 30 0.400 0.6401  13.900° 2.680

HORIZON DATA : ACACIA2 - MATRIX LITHOLOGY

J€



CONDUCTIVITY TEMP {°C) POROSITY (%) Sampte | T Average | Minimum | Moximum | F
] 5 10 15 20 0 20 40 60 80 0 50 100 Depth | P | Matuily | Matuity | Matutly |t
PECETETES BV WIS NT W SR S SIS S W W JEPRET TN ST SETIT S PN S FT S STy " i i i 1 A i 1
] ) 511.00{ 0 020 020 0.80| &
-400
] 2 519.00| 0 020 020 0.80| &
-200] 3 754.00| 0 020 020 080 &
o 4 763.00( 0 0.20 020 080 5
5 818.00] 0 0.20 020 080| 5
= ’E.‘200_ 6 896.00| 0 020 020 080 5
gls 1 7 953.00( 0 020 020 00 5
P v 400 MO DATA NO DAT. NO DATA
= 5 8 994.00{ 0 0.20 020 080} 5
£ | = 6007] . 9 1043.00| 0 020 020 080} 5
ted
[=1
1 10 1098.00{ 0 020 020 080| 5
2| soo
] n 101.0| o 020 020 08s| &
10007 2 1158.00] 0 020 020 0.85| &
3 h 13 1197.00{ 0 070 070 085 5
1200 4
& ] BHT 14 1207.004 0 0.70 0.70 085 5
E. Haatflow Computed :60.781{mW m-3)
5| PRESENT FACTORS CORRELATION : Acacia 2 MATURITY DATA : ACACIAZ “
g
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Varioble
Bods

Stratigroph, E| Dopthio | Age | Mikmwum |Modmum [Modeted | SeaBed | Heatfiow |  thhology Katogen
Unlt/Event V|TopofUnit| Ma) | WirDpth | WiiDpth | WirDpth | Termp. Data Data
1 |QUATERNARY N 300 o000 -1eoco] -18000| -1800O] 2500
2 [HATUS 4 H 15.00 200 -120.00 0.00 -85.43 25.00
3l N 1500 12300 2000 000 99| 2000
4 |HiATUS 3 H 153.00| 1800] -w000| 5000} 3840|2000
5k N 153.00{ 14500] -1000]  50.00 1000| 2000
& [FIFZROY TRANS E as7o| 1o 10| woof 7764 17.00 645
7 [matus2 E| ms00m| 20000 1000] 10000 1267 1600 685
8 |pep Upper H4 €| @soon] 272000 1000] 10000 1077 1000 ne
9 N 457.00] 203.00 1000| oooo} 6236 1000 1275
10 |MEDA + DROSERA H 67200] 20800 -1000] 1000 570 1000 110
11 {MEOA E 67200] 32000 -10.00 1000 0.00 1200 15.18
12 [Carb 2Upit E| «soom| 32600 -1000 1000 0.00| 1500 16.87
13 | Nukeva 2Upit el (s000| 35400 -000] 1000 000] 2500 18.65
14 |Picra 2pitt e}l «s000| 36500{ -1000 1000 o90| 2800 2073
15 |DEP € gl «soom| azeo0] 2000] w00 0w 300| 2177
16 |Prices Ck 7mnr £ Qo.om} 400.00 -20.00 10.00 0.00] 30.00 26.46
17 |oep &2 el ®ooom| 4w -w000 1000 99 300 275
18 [upper Bt €| ‘asoom| assco| -] 1000 325  s000] 3206
12|81 N 672,001 462.00 +10.00 10.00 044 30.00 3240
20 |A2 N 725.00| 463.00 1000f 10000 1001 2800] 3208
21 |a2160dwyersowce |N|  1090.00] 247.00 1wow| wooo| 304 2700 324 LOWGOLD
22|A1 N| 12e000] 400 tome] 10000 7602|2500 3171
23 |Al Sowce N| 1e0000] 47200 1o 3000 1o} 2500 2nee LOWGOLD
24 |A0 N| 1665.00[ 48300 1o0wf 3000 1Bo| 2500 228
26 | BASEMENT N| 175000] 48800 000 0.00 o0oo| . 2500 16.79
26 |Dumimy N 12560.00; _489.11) 0.00; 0.00 000 25.00 1679

HORIZON DATA : AQUILA

Stratigraph, SHALE | SAND | CHAWK COAL | HAUT | VOLCS | CONV [GY/ANH| Initid  [Pot/Depth! coaxsa | Density
Unit/Event Poiosity | Factor
1 |QUATERNARY 30 70 0.490 1010] 1010 2690
2 |HIATUS A 3 70 0.490 100f 11010 2690
3L 20 80 04t0| osio| 12470 2680
4 {HATUS3 50 50 0.550 1420{ 8580 2730
5 |k 40 60 0.520 1210 9720 2.710
& [FITZROY TRANS 0 40 0.580 1620]  7.670 2.740
7 |WAmUs2 60 40 0.580 1620  7.670 2.740
8 |Dep Uppertd &0 40 0.580 1620 7570 2.740
9 IH &0 40 0.580 1620  7.570 2,740
10 {MEDA + DROSERA 100 0400  0.400| 16000 2650
11 [MEDA 100, 0.400 0.400| 16,000 2,650
12 |Carb Wptift 100, 0.400| - 0.200| * 16,000 2650
13 |Nutiara 2uplift 100 0400 0400} 16000 2.650
14 |Piiara 2upitft 100 0.400 0.400{ 16000[ 2650
15 |DEP C 100 0.400 0.400] 16000| 2660
16 |Prices Ck 2mne 60 0.380 1.470|  7.430 2500
17 {Dep B2 50 50 0.380 1470  7.430 2.600
18 {Upper B 50 0.380 1470|7430 2.500
9 (@ 20 80 0.460 1450|  8.560 2760
20 A2 65 35 0.600 2000f  6.040 2.780
21 |A2 LGoldwysr Souice 70 10 20 0.610 1.980 6.0%0 2770
22 |A) 0 10 30 0.580 18601 6580 2.770
23 |A1 Source 50 50 0550 1420 8580 2.730
24 (A0 50 50 0.550 1.420]  8.580 2730
25 |BASEMENT 100 0.050 0.500;  4.500 2.7¢0
26 [Dummy 100 0450 0500  4.500 2.760

HORIZON DATA : AQUILA - MATRIX LITHOLOGY

6<



CONDUCTIVITY TEMP (°C) POROSITY (%) Sampte | 1| Average | Mintmum | Madmum | F Sample | T| Averoge | Minlmum | Madmum | F
0 5 10 15 20 0 50 100 0 50 100 Depth P Maturity Maturity Maturdty | L Depth P 1 Matudty Maturity Moturdty | L
PRPSITEYS IPOr AR BT BT PR SR T R S S S S | PRV S DU S S
-0.5
J 1 165.00] 1 1.00 1.00 130 1 36 115000 2 429.00 3
1 2 180.00| 1.00 1.00 1.30) 1 a7 116000/ 1 2.50 2.50 350 1
1 ] 3 230.00| 1 200 200 2.50{ 1 38 116000 2 426.00 3
0.0 4 300.00| 1 2.00 200 2.50( 1 39 1175.00| 0 0.70 070 085! §
1 5 32000| 1 200 200 2.50] 1 40 1182.00{ 0 0.70 0.70 086} 5
. ]
N .00 1 . . ¥
£ 6 7000 2% 2% 39 1] MATURITY DATA : AQUILA
-
2 7 ] 7 475.00{ 0 0.49 8
S %0'5 NO DATA NO DATA
|
gix J I 8 495.00{ ¢ 053 [
2|0 ! R
= 9 495.00( 1 250 2.50 3.50| 1
B
. 10 520.00| 0 0.52 8
- 1.0
: n 645.00| 0 059 8
! 12 575.00{ 0 055 8 ;
1 ! 13 595.00| 1 250 250 350} 1
7 BH
15 ] 14 605.00} 0 0.52 8
x . v
¥ Healflow Computed :85.623(mW m-) 15 630.00} 0 0.54 8 g
3 PRESENT FACTORS CORRELATION : Aquila
£ 16 660.00] 1 2.50 2.50 3.50] 1
T T | 1 676.00{ 1 260 250 3.50| 1
18 3.00[ 0 020 0.20 080{ 5
19 940.00( 1 2.50 2.50 3.50( 1
Somple |7 | Obseved | Cleulation | Estimated | F 20 977.00| 1 2.50 2,50 3.50{ 1 '
Depth P Temp. Time Temp. L
21 1050.00{ 2 436.00 3
1 118200{ © 68.00 0.00 68.00] 0
2 1053.00{ 1 2.50 2.50 3.50| 1
2 123500 0 104.40 0.00 10440 0 ;
| 23 1050.00{ 2 437.00 3
TEMPERATURE DATA : AQUILA 24 1065.00| 1 250 250 3.50] 1
: 25 1070.00| 2 435.00 3
26 1080.00] 2 43500 3 !
27 1088.00( 1 2.50 2,50 350] 1
28 1090.00( 2 435.00 3
! 2 1100.00| 2 435,00 3
30 110.00| 2 436,00 3
A 11500} 1 2.50 2.50 350 1
32 112000 2 431.00 3
1130001 2 430.00 3
1140.00| 2 426,00 3
35 1141.00( 1 2.50 2.50 3.50] 1

MATURITY DATA : AQUILA
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HORIZON DATA : BLACKST

Stratgraph. Oepthto | Age | Mnkmum [Madmum|Modsled | SeaBed | Heatfiow |  Uthology Katogen Variable
Unit/Event Topofunit| Ma) | WhDpth | WitDpth | WitDpth | Temp. Data Oata Beds

1 [Quatemay 3.35 0.00 -61.67 -61.57 -$1.56 25.00 0.00

2 |Base @ 500 200 0.00 000 001 25.00 009

3 |FIZROY 500| 180.00 0.00 20.00 2000 16.00 11.68

4 |Upper J 2500 200.00 0.00 30.00 3.45 15.00 13.76

5 500 246.00, 10.00 4000 39.62 11.00 1934

6 Iy 325.00] 253.00, -20.00! $0.00 28.54 10.00 20.35

7 |1 Goomy 51000] 27200 -20.00 60.00 48.28 1000 23.82

8 {H 843.00] 2000 -20.00 100.00 -8.32 10.00 27.99

9 [Drosera 1408.00) 298.00 -20.00 10.00 0.00] 10.00 3041

[} (=] 1408.00f 310.00 -20.00 10.00 0.00 10.00 3s

11 {MEDA 1487.00] 320.00 -10.00 30.00: 3000 12.00 38.66

12 [Upper F And 400003 326.00 600 30.00 16.69 16.00 28.%

13 |Upper F Lawel €200.000} 345.00 £.00 20.00 2r64 2200 an

14 [F Sowce 1487.00] 351.00 5.00 50.00 501 24.00 422 e | rees
16|E 1712.00] 354.00] 10.00 30.00 0.0 25.00

16 |Von Emmernick 1916.00] 340.00 10.00 460.00 48.70 26.50

1710 (6000 366.00] 10.00 60.00 100t 28.00

18ic 1916.00f 376.16 -20.00 10.00 -19.99 30.00

19 |Prices Ck 2108.00{ 400.00 -10.00 1000 10.00 30.00

20 B2 7S0.00| 410.00 «10.00 10.00 2.9 30.00 3364

21 fLlower BY 2108.00( 460.00 -10.00 2000 14.86 30.00 46.37

R1A2 224000 463.00 5.00 60.00 37.46 28.00 4672

23 |Al 320000 460.00 10.00 100.00 56.72 25.00 46,72

24 |Al Source 3800.00] 478.00 1000 30.00 30.00 26.00 45.68 LowGoLD
25 [?7A0 430000} 483.00 1000 100.00 3783 25.00 425

26 [Basement 5500.00 488.00 0.00 0.00 0.00 25.00 B0

27 [Durmmy 851000 489.00 000 0.00 0.00 25.00 a4

Stratigraph. SHALE | SAND { CHALK (1 COAL | HALIT [ VOLCS | CONV |GY/ANH| Initlal  [Por/Depth] comcns Density

Unit/Event Porosity | Factor
1 Quatemary 100 0.400 0.400 16000 2.650
2 {Bose Q@ 100 0.400 0.400 16000 2650
3 |FIIZROY 0.530 1.310 9.130 2.720
4 |Upperd 45 56 0.530 1310 9130 2720
5 J 100 0.400 0.400 16.000 2.650
6 vy 45 85 0.530 1310 9130 2720
7 [v(Noon) as| 55 0.530 1310 9130 2720
8 |H 45 56 0.530 1.310 9.130 2720
9@ Droseia 45 55 0.530 1.310 9.130 2720
10 |G 45| 55 0.530 1310 9130 2.720
1t {MEDA 30 70 0.490 1.570 7920 2.760
12 [Upper F And 30 70 0.490 1.570 190 2.760
13 {Upper F Lauret 30 70 0.490 1.570 1920 2760
14 {F Source 30 70 0.4%0 1.570 7920 2.760
15 |E 40 50 10 0.520 1.290 9270 2720
16 |Van Emmeiick &0 40 0.400 0.720 13.260 2690
17 |D &0 40 0.400 0.720 13.260 2690
i8|C 15 70 16 0.450 0.820 12370 2.690
19 [Prices Ck 80 20 Q.640 2.180 6.3720 2790
20 (82 25 75 0.210 0.980 9.440 2350
21 [Lower B1 80 20 0.640 2180 5370 279
2 |A2 80 20 0.640 2180 5370 2.7%0
23 |AY 50 50 0.550 1.820 6.780 2.780
24 |Al Source &0 50 0.650 1.820 6780 2.760
25 |?A0 50 &0 0.550 1.820 67680 2780
26 {Basement 100 0.050 0.500 4500 2760
27 |Dummy 100 0.050 0.500 4500 2.760

HORIZON DATA : BLACKST - MATRIX LITHOLOGY

H



CONDUCTIVITY TEMP (°C) POROSITY (%) sompte | 7| Aversge | Mimum | Madmum | F
0 5 10 15 20 0 50 100 150 200 O 50 100 Depth | P | Maturly Maturity Maturity | L
aa s ad PO SPSIPETES S B S P | PRI EPUPSESUT STST Ry A i 2 i y i L L
4 1 128.00| O 020 020 0.80| 5
00 2 155.00{ O 020 0.20 0.80| 5
1 3 164.00| O 0.20 0.20 0801 5
1.0 4 167.00| 0 055 8
)
] : 5 120200{ 0 0.42 8
—_ i
£ . ! 6 1535.00| © 0.48 4
g =20 |
S5 7 155600 2 452.00 2
~ 1 NO DATA NO DATA
2 )
E % 8 1556.00| 2 425.00| 2
= 3.0 9 1690.00{ 0 047 4
&5
(=]
] 10 2129.00{ 0 0.57 L]
4.0 n 2221.00{ 0 0.20 0.20 0.80] 6
] 12 229000| 0 0.70 0.70 08s| 5
4 _ 13 2369.00( O 0.0 4 'P
5.0 G2
& J _ 14 2369.00{ 0 0.70 0.70 085| 5
¥ Heatflow Computed :63.186(mW m-1)
= 15 2456001 2 426.00 3
z| PRESENT FACTORS CORRELATION : Blackstone 1
£ 16 2450.00| 0 085 085 1.30] 5
74 258260| O on 4
18 2582.70{ 0 1.48 8
19 267400 2 335.00 3
Sample T | Observed | Circulstion | Estimated | F
Dopth [P | Temp. Timo Tomp. | L 20 2678.00( 0 230 8
.
21 274200 24
1 1532.00| 1 60.00 0.00 &0.00{ 1 ° o 8
2 2834.00| O 078 4
2 1613.00| 0 61.60 400 61.60| 0
23 2836.00{ 0 221 8
3 1900.00| 0 78.80 000 78.60] 0
24 291400} 0 2.57 8
4 273200( © 82.20 400 82.20| 0
25 3049.00{ 0 272 8
5 2976.00( 0 96.10 6.00 9.10( 0 K

ATURITY DATA :
TEMPERATURE DATA : BLACKST MATURITY DATA : BLACKST
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Varioble
Beds

%nm%ﬂ' v rm;‘u':n 35':) WiDpth lerDpIh mm;:?: s::"a;d Hodtiow | Lot o
1 [Quatemary N s30] o000 sss0] | seee] 2500 0.00
2 [sse @ H so00| 200 w00 00| weo| 2500 043
3 |rmzroY £ aoo| 10000 2000 20| -wa| 1500 2.10
a |upperd e| cmoom| 20000 oc| 2000 023] oo 1080}
s|s N 3000 24800 w00l o00] sess|  noo) 64
& vy N 133.00] 253.00' 10.00 £0.00 10.08/ 10.00 17.16
7 |1 Pocteshioom n|  smoo| 27200f 1000| soc0] a0sal w000 2062
aln n|  esoo] 20000 -1000] coo0] 106s|  t000] 202
9 |Drosera Hiats u| toacol 2800}  soo] sm| 1500|000 268
16 |Moda Movement e] 1oaco] amoo] 1000 s 1600|1200 3206
W [stilstond g| cooom! 32600] wow| 00| 1478 1600 3418
12 lvpper el coon| 0m] 00| ] s3] 200 3887
13 [F aowed n| 1oaco] ssooo| ot soco| ieE|  28m| 36
14 |Fsoureo N| soo| 3s100] 10| soco| s000f zs00| W2 roua | e
3 N| zs00| 3ssc0| 1000 s000] 2000] 2500 3741
16 [Van Emmerick el 00| 26000  s000| 1s000] 28| 200f 32
17 jupporFrasciostics €|  cooom| aoo| som| 1s000] s778|  2700|  3ss
18D Top N| 20| 3ss00] soo| 1s000] som| 2800| 3513 TYPEIB
19 [pSouce n|  a;o00] 373000 50| 1s000] 1aas]  zeeo| 3200 TYPEIB
2l n| 5000 areoo] -20m| 3000 tooof 3000|2548
21 {Basement N} s0000| 40000 oo| 000 000| 3000{ 2477
22 [Dummy N| eow000| 4wo0| ooo| 000 ooo| 2500 2477

HORIZON DATA : BLINA1

Shatigraph, SHALE | SAND | CHALK COAL | HAUT | VOLCS | CONV |GY/ANH! tnilld  [Por/Depth! coacmy | Density

Unit/Event Potosity | Foctor
1 |Quatemary 100 0.400 0.400 16.000 2650
2 |Bose Q@ 100 0.400 0.400 16.000 2.650
3 {FITZROY 45 85 0.530 1.310 9.130 2720
4 |UpperJ 45 55 0.530 1310 2.130 2720
5 100 0.400 0.400 16.000 2.650
6 iV 45 65 0.530 1310 9.130 2720
7 |1 (Poola+Noon) a5 55 0.530 1310 9130 2720
8 |H 45 55 0.5830 1310 9.130 2720
9 {Drosera Hiatus 10 0 0.430 1.320 9.250 2750
10 [Meda Movement 10 °0 0.430 1.320 9.250 2750
11 |Stitstond 10 90 0.430 1320 9.250 2.750
12 [upperP 40 60 0.520 1690f 7330 2770
13 |F Qourel) 40 60 0520 1690 7.330 2.770
14 |F Source 40 60’ 0.520 1.600 2,330 2.770
15 |€ 20 70 10 0.460 0.890 11.900 2,690
16 |Von Emmerick 70 30 0610 1.820 64650 2.760
17 |Upper fras Clastics 70 30 0610 1.820 64690 2,760
18 ID Top 70 30 0.610 1.820 6.690 2760
19 |D Source 70 20 0.610 1.820 8690 2.760
20|C 30 70 0.490 1.010 11.010 2690
21 {Basement 100 0.050 0.500 4.500 2760
22 |Dummy 100 0.050 0.500 4.500 2.760

HORIZON DATA : BLINA1 - MATRIX LITHOLOGY
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|
CONDUCTIVITY TEMP (°C) POROQSITY (%) Sample | 7| Average | Minmum | Mexmum | F
0 5 10 15 20 0 100 200 1] 50 100 ' Depth [P | Matuity | Matuity | Moty |t
P | | PP Y L " i " 1 " " 1 A 1 1 ry ] 2 A "
] !
h i 1 2482.90| 2 43900 2
0.0
] . 2 2484.10( 2 44200 2
] 3 248470 2 439.00 2
10 a 2486.10{ 2 43400 2
1 5 2487.40| 2 442,00 2
20’ 6 2487.80( 2 447.00 e
= =
s 7 249000| 2 4700 2
4 V" NO DATA NO DATA
8|® 40
g|3 30 MATURITY DATA : BLINA1
£
el
[=]
| 4.0]]
507
o, +
:' I BHT (WCR) @ o\
#| 6.0 Vicaow Computed 5,121 W
§| PRESENT FACTORS CORRELATION : Blina 1 ,
£

Sample T | Observed | Clrculatton | Estimated | F
Depth [ Temp. Time Temp. L
1 1255.00f O 65.50 14.00 66501 t
2 2290.00| 0 8220 0.00 82204 0
3 2498.00| 0 90.00 .50 90.001 1
4 249800! 0 93.30 14.50 8330) 1
& 2498.00{ 0 95.00 19.00 95001 1 i
) 2498.001 0 97.70 21.80 97.70| 1
7 2498.00] 0 98.60 28.00 96801 1

TEMPERATURE DATA : BLINA1
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Stratigraph. SHALE | SaND | CH T HAUT | v 2
Stratigroph. £| beptnto | Age | Mikmum |Madmum |Modeted | ssaBed Variable U'N,‘/%{g‘;’: CHALK [ LsT | COAL OLCS | CONV {GY/ANH P';‘(')‘;"w DRI coasrar | Donsily
Unit/Event v{topofunit] o) | wiDpih | wWidpth | wipth | Temp. Bocis
1 |MOD EROSION £ 0oo| 000] -16000] -16000] -160.00] 25.00 . 1 |MOD EROSION 100 0401  0.400{ 16000f 2650
2 |uppert el asoom| 1w0se0] 2000] 1000 1868 2200 ) 2 |upperL 100 040){ 0200 16000[ 2450
3l N 000 1s00| 00| wo| -ss2{ 2000 3t 100 0400] 0400 16000] 2650
4 |matus 3 H asoo| e 2000] s000f 2102 2000 4 [mansa 100 0400] 0.400{ 16000 2650
5 |k N aso0] 16000] 2000 3000 -13.0] 1800 : 5 [« 100 0am| 0400 160000 2650
s |rmrovmovement  {e| 22080 18000{ s000 oco] 2378] 1500 : & |FrrzROY MOVEMENT 100 0400]  0.400{ 16000, 2650
7 {matus2 €| wooom} 2000 -woo] woo| 9w 1800 7 |marus2 100 04| 0400| 10000 2650
8 {Dep H E (500.00)| 272.00 1000 100.00 23.67 10.00 8 [DepHH 30 70 0.49 1016 11010 2,690
9 N| 20080 20800 1w000] 1000 4024 000 o lu 16 84 oasn| o720 ol 267
10| 7DROSERA w| 7e7.00] 20800] -2000| 000] 2000 1000 10 | 10r0seRA o0 o] om0 tem0l  20m
11 [MepA : e| 76700 swoo| -w00f 1000] 2000, 1200 I . 100 oun|  om0| a0l 26
12 |HiaTus 1 e| «oom| swo0| -w0f 1000 -176| 1500 I . o PPN N R R,
13 {upperc £ Y arso0| 2000 000} 2000] 3000
pper 000 13 [upperC 100 0.400| 0a00| 16000 2650
ufe N|  787.00] 3000 200 w000f .1999] 2000 I
aic 100 o700} 20| 460 2800 N
16 [prcesckmovenent || 93700 4c000] oo  1000] 0990|3000 oC
16 |PRICES CK MOVEMENT 4 55 03a| 1370| 779 2470
16 |UpperB2 €] ooom| 4000 -woo| woo| 090l 000
16 (upper B2 5 55 o3| 1370] 7r790] 2410
W o2 n|  earoo| areo| 1000 1000| 90| 3000
17 |82 45 565 o3| 1370] 79| 2470
188t N| 172000 4s500] 00| 1000| e3s] 000
18 [e 50 50 0560|1820 6780 2780
19 |a2 N| 217000] asso0| tooo| 10000| a7.66] 2000
19 a2 50 50 osso| rezo| e7e0| 2780
20 A1 N{ - 26c000] awoo| 1000] 1moo| s060] 2500
20 {Al 20 30 50 0450 1210] 9880 2730
21 a0 N| awoco| 4ss00f t000|  0| 1008 2500
21 [a0 10 80 10 043 oceol 13480 2600
22 [BAsEMENT N|  acooc0] 4ss.c0 000 000 o000 2500
. 22 |BASEMENT 100 00s0{ o0s00| ase0| 2760
23 [oummy N| 30000 am.00 000 0o0] o000 2500
; 23 |oummy 100 0050 0500| a500| 2760
HORIZON DATA : BROOKE

HORIZON DATA : BROOKE - MATRIX LITHOLOGY



CONDUCTIVITY TEMP (°C) POROSITY (%)
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H PRESENT FACTORS CORRELATION : BROOKE
=

Somple | T | Observed | Clreulation | Estimoted | F
Depth P Temp. Tme Ternp. L

1 1067.00f O 6200 16.00 67.00| t

TEMPERATURE DATA : BROOKE
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s:)nm:t’/%vﬁ v 153’233& m WiOpth | WiDpth memd s?:"a:d Floatfiow
1 |uaternary N 457  ooo| -oaos| .ca0s| .a0s] 2500
2 [HATUs 4 £ soo0| 2000 .00 oo0] 161 2500
3 |uppert e] owom| wsw| -20m| o0 00 20
al N sos0| 1200| -w0| 00| 700 2000
5 [HATUS 3 n{ 12s00| 100 -we| 300 2021 200
8 1K N 125.00] 145.00 +10.00! 30.00 577 18.00
7 |FmzRov RANS el amwol 1wow|  ww| e 393 w0
8 {HATUS 2 E (600.00)] 200.00 10.00 60.00) 2132 16.00
9 [DEPHA 13 {600.000] 272,00, 10.00 $0.00 2013 10.00
10H N} a1740| ze0] 1000 w000] 2060] 1000
11 |DROSERA #| ess20| 2000 -w00] 100 000 1000
12 {MEDA e{ sw| a0m| -0 100 ooo] 1200
13 |Hiatus €| @woon| 30| -ww| wwl 9% o
14 lpePe €| asoo0o aseo| -wo| we| 9] 00
16 [PRICES CREEK €] @oom| 4moo] -wwm| we 228 2000
160 E| @soom| 4000] -0 0| 809 3000
L e cm000| ssm] -wow| 0| s3] s00] 4ses
18 (A2 N| ssszf a3 woo] wooo| 1268  2000) ez
w]al N| asoo| 4wl 00| 1000| 6003  2mon|  asss
20|a0 N| ist000] asoo] woo 3000 1500 o0 arer
21 [BASEMENT N terico| assoo}  ooo]  oool  ooo] 2500] a7
22 |Dummy N| 1e7600| awoo] o000l 000 o0 20w A
HORIZON DATA : CALAMIA

Lithology
Cata

Kerogen
Dato

Variable
Beds

Stratigroph. SHALE | SAND | CHAIK COAL | HAUT |voLcs | conv [GY/ANH| inftid  Por/DeptN coene | Densty

Unit/Event Porosity tor
1 |QUATERNARY 30, 70 04%| 1010] now| 240
2 [HiATus A 30 70 04%0] 1010 11.010] 2490
3 uppert 0| 70, 04%| 1010 N0W| 269
4 30 70 04%| 1010f 11010] 26%
s [HATUS3 0, 80 0550) 1420] 8500 27%
6 |k 50 [} 0550 1420| 8se0f 273
7 |[FTZROY IRANS &0, 40 0500 1620| 7570 2740
8 [Hiatus 2 0| 40 0s0| 16w 7e10| 27
9 |DEPHY 60 40 ose0] 1620] 7870| 2740
10H 80| 20/ 0640 2020 5900 2770
11 |[DROSERA 100 0400]  0400{ 16000| 2650
12 |MEDA 100 0400 0400 15000] 2450
13 |Hiatys 100 0400[ 0400| 16000| 2450
14 |pepc 100 0400] 0400] 16000 2650
15 |PRICES CREEX 100 0400] 0400] 16000] 2650
16 {e2 20| 80 o1e0l 08 e 232
17 |8y 70 20 10 osof 10| s910] 273
18 |A2 60, 10 30 osm| 180 6sw| 2770
19 |A1 50| ) oss0| 1820{ 6780| 2780
20 A0 @ 0 os0f 1210 92| 270
2} |BASEMENT 100 oos0] 0500] as0| 2760
22 |Dummy 10 00s0| 0500 4s00] 2760

HORIZON DATA : CALAMIA - MATRIX LITHOLOGY
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CONDUCTIVITY TEMP ("C}) POROSITY (%)
50
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0.0
-— 1 .
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1?) 0.5 E NO DATA NO DATA
2 r
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1.07]

5 Ifgzol e W

Heatflow Computed :84.547(mW m-%)

PRESENT FACTORS CORRELATION : Calamia

Sample T | Observed | Clrculation | Edimated | F

Depth P Temp, Time Temp. L
1 403.40{ 0 5111 0.00, sL1| 0
2 519.70( O an 0.00 Ao
3 1806.00f O 2567 350 90.00{ 0
4 1696.001 0 8333 8.00 L0.00| O
& 16906.00] © 86.67 13.20 20.00| 0

TEMPERATURE DATA : CALAMIA

Sompie 1| Averoge Minkmum Madmum
Depth | P | Matwily | Matuity Maturity
1 532.00{ 0 035
2 532.00] O . 029 0.25) 0.30]
3 572.00{ 0 a40
4 $81.00| O 0.40
5 454.00| 0 045
6 654.00] 0 032 0.28) 041
7 654.00| 2 418.00
8 697.00| © 045!
9 720.00f 2 400.00
10 760.00] O 045
n 860.00| 2 431.00
12 860.00| O 050
3 870.00} 2 364.00
14 882.00 0 0.40 0.32] 0568
15 9t0.00| 2 365.00
16 932,001 0 053
17 958.001 0 0.60
18 1002.00{ 2 A2.00
19 1020.00| 2 392.00:
20 1027.00] 2 433.00
21 1027.00| O 063
2 176.00] 0 070
23 126.00{ 0 0.75
2 1230.00| 2 420.00
25 1369.00] 2 430.00
26 1369.00| O 0.80
27 1608.00) O [
28 1624.00} 2 an.m

MATURITY DATA : CALAMIA

5
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Vailoble
Bods

st X E| Depihto | Age | Minmum |Madmum |Modeted| Sea Bed | Heatfiow |  Lithology Kerogen
Unit/Event V]{TopofUnit{ (a) | WhDpth | WiiDpth | WhDpth | Temp. Data bata
1 jQuatemcsy N 5.30) 000] -21340| -213.60| -213.80 25.00
2 [Hitus3+ 4 H 2200 200{ -200.00 0.00] -125.18 25.00
3 [FZROY E 2200} 180.00 <2000 20:!1) 15.00 15.00 na
4 [Hiclus2 E (450.00| 200.00 -10.00 60.00 53.61 15.00 130
5 [Upper H E (350.00)| 270.00: 0.00 80.00 §3.68 10.00 19.29
6 {H N 2200 293.00 0.00] 100.00 48.84 10.00 22N
7 |Drosera H 334.00| 298.00 -20.00 10.00 10.00 10.00 2264
8 [MEDA E 334.00] 2320.00 -20.00 10.00 10.00 1200 a2
9 [Hictus (?And Dep) E 350.000| 326.00 -10.00 10.00, 6.3 15.00 29.01
10 jUpperE - % E Q50.00)] 345.00 5.00] 30.00 7.17] 25.00 3178
n|e N 334.00| 3s4.00 5.00] 30.00 20.84 27.00 3213
12D N +360.00) 346.00 5.00 30.00 15.00 28.00 3144
13 |0 Source N 1010.00} 373.00 5.00 30.00; 249 29.00 28.66 TYPEIR
14|C ’ N 1086.00f 375.00 -20.00 10.00 -19.9%¢ 30.00 223
15 [PRICESCK E 1403.00| 400.00 -20.00 10.00¢ 5.70 30.00 28.31
16 |Upper B2 E (200.00)} 410.00: <20.00 10.00 -17.6% 30.00 2.70
17|82 N 1403.00] 445.00 -10.00 10.00 4% 30.00 3490
18 B} N 1458.00f  455.001 -10.00 10.00 -0.55| 30.00 3674
19|A2 N 1678.00] 463.00 0.00 100.00 20 28.00 36.%
20 |A2 UGokdwyer Sowce |N 1616.00| 454.00 20.00 100.00 20.00 28.00 WX GPRISCA
21 |A2\ Goldwyer Source | N 1700.00 467.00 20.00 100.00 20.00 28.00 3.3 LowGoLo
2 Al. N 1858.00] 469.00 10.00 100.00 90.06 25.00 3629
23 |Al Sowrco N 1960.00f 478.00 10.00 100.00 N2 25.00 34.56 LOWGOLD
24]A0 N 2058.00] 483.00 0.00 30.00 10.00 25.00 20
25 {Basement A N 2185.00] 483.00 0.00 10.00 10.00/ 26.00 27.19
26 |Durnimry N 2195.00] 489.00 0.00 10.00 leded] 25.00 2681

HORIZON DATA : DODONEA1

Stratigraph. SHALE | SAND | CHAIK COAL VOLCS | CONV |[GY/ANH| Intidl  Pot/Dept cauxney | Donsity

Unit/Event Porosity | Factor
1 [Quatemary 100 0400 -0400 16,000 24650
2 |Hitus3+ 4 50 69 0580 1420 85080 2730
3 |FMZROY &0 40 0580 1.620 7570 2740
4 |Hiotus2 &0 40 0580 1.620 7570 2.740
5 |UpperH- &0 40 0.580 1620 7570 2.740
6 {H 40 40 0520 1210 9720 2710
7 |Drosera 10 90, 0430 1320 9.250, 2750
8 IMEDA 10 0] 0420 1320 9.250 2750
9 [Hiatus (?And Dep) 40 40 20 0520 1.370 8.850 2730
10 [VpperE-7F 20 80 0450 1450 8.540 2760
N e 20 80 0.460 1450 8.560 2760
1210 35 15 50 0510 1510 8180 2750
13 |D Sowce 35 15 50 0610 1510 8.180 2750
uic 40 40 0520 1210 9.720 2710
16 |PRICES CK 95 5 0.6%0 2370 4780 2800
16 {Upper B2 20 0.180 0.8% 9910 2320
17 |82 85| 15 0.660 2.250 6370f 2790
18 |B1 95 [ 0.690 2370 4790 2800
19 |A2 60| 2 20] 0.580 1.780 6890 2760
20 A2 UGoidwyer Sowce 40 20 20} 0.580 1.760 6.890 2,760
21 |A2 LG oldwyer Sowrce &0 20 20 0.580 1.780 £8% 2760
2 |Al 45 25, 30 0.530 1.650 7.9%0] 2750
23 |Al Sowrce 45 25 30 0.630 1.650 79%0 2780
24 |AO &0 40 10 0.860 1.500 8.190! 2740
26 [Basoment 100 0050 0500 A500 2760
26 |Dummy 70 30| 0.400 0.640 13.900] 2680

HORIZON DATA : DODONEA1 - MATRIX LITHOLOGY
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Vefs ez

CONDUCTIVITY TEMP (C) POROSITY {%)
Sample T} A Minkmum Madmum | £
o 5 10 15 2 0 5 100 o 50 100 Dopt | P | Moty | Mty | Moty | L
057 —
] t 1537.80| 2 441,00 . 3
1 -t ) 2 1544.00| 0 020 020 0.80| &
0.0 3 1848.00{ 0 020| 020 080| 5
) 4 1648.24| 2 444,00 3
5 2084.20{ 2 451.00 3
’Eo‘s" 6 2038.00] 2 491.00 a
St
5 l 7 204000 0 0.85 085 130| &
U|) e NO DATA NO DATA
2 ] MATURITY DATA : DODONEA1
E 1.07]
|
4 N [ ]
1.57]
: Koy : . B
'ﬁosgl‘Hom"-l» U‘
2.0 - Uy
Heatflow Computed 61.026{mW m-%)
PRESENT FACTORS CORRELATION : Dodonea 1

} WinButy ¥1.4¢ rb Ricom!

Ssample j 1] © [ Estimated | F
Depth P Temp. Time Temg. L
1 1528.00| 0 70.00 " 000 7000{ 1
2 1851.001 © 63.00 0.00] 63.00|] 0
3 2005.00( © 86.60 0.00] 85.0| 1
4 2150| o 84.00 550 90.00] 0
5 2215.00f 0 85.00 1000 %0.00{ 0 ,
’ ) 221600{ 0 87.50 16,00 90.00( 0 '

TEMPERATURE DATA : DODONEA1



TIME (Ma)

0 : .
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Varable
Beds

Stratigraph, E| Depthto | Age |Minimum [Madmum [ Modeled | SeaBed | Heatfiow

Unif/Event V{TopofUnit{ (vMa) | WiDpth | WiDpth W?poIh Tormgp.
1 |Cret-Quat N 6.00 0.00 -11.60 -11.60 -11.60 25.00 000
21 N 700} 123.00 -10.00 30.00 +2.00 20.00 783
3 fHkrtus 3 H 158.00f 138.00 -10.00 30.001 ast 20.00 857
4 [K N 158.00] 145.00| -10.00 30.00 -2.99 20.00 926
5 [FITZROY E 477.00| 180.00 0.00 40.00 38.78 15.00 1204
& |bepJd E (0000} 200.00 0.00 60.00 321 15.00 177
7 {Upper) E (450.00)]  263.00 0.00 40.00 as7 10.00 1233
8 N 477.00| 275.0 0.00 60.00 48.14 10.00 21.75
9H N 75850| 290.00 ~20.00! 100.00 13.67 10.00
10 [Drosera H 1252.00] 298.00 500 50.00 * 16.00 10.00
11 {MEDA E 1252.00f 320.00 6.00 50.00 15.00 12.00
12 {Upper £ E (300.00)]  326.00 6.00 50.00 501 16.00
13JF N 1252.00f  350.00! 5.00 50.00 ann 24.00
1113 N 1457.00) 354.00 $.00 60.00 6.14) 26.00
15{D N 2485.00]  366.00 5.00/ 30.00 660 28.00 B
®|C N 2644.00] 375.00 -20.00 10.00 000 30.00
17 |PRICES CK E 2671.00(  400.00 -20.00 10.00 361 3000
18 |Upper B1-82 E (600.00| 410.00 -20.00 10.00/ -19.99 30.00 3261
9|8l N 2671.00f 455.00 -5.00 10.00 488 30.00 3849
20 jA2 N 2850.00| 4463.00 10.00 100.001 10.01 2800 3849
21 |[A21GoidwyarSource [N 3400.00| 467.00 10.00 100.00] 20.60 28.00 kAT LOWGOLD
2 |Al N 3600.00| 489.00 10.00 100.00! 9281 26.00 37.40
23 |Al Sowce N 3900.00] 478.00| 0.00 30.00 10.00 25.00 3428 LOWGOLD
23 JAO N 4100.00] 483.00; 0.00 30.00; 10.00 25.00 2.8
25 [Basement N 420000} 483.00| 0.00/ 0.00 0.00 25.00 27.04
26 [Oummy N 4210.00| 480.00| 0.00 0.00/ 000 25.00 25.31

HORIZON DATA : ECRABCK

Stratigroph, SHALE | SAND ‘| CHALK COAL VOLCS | CONV [GV/ANH] il Por/DoptH coaxee | Dorstty

Unit/Event Porosty | Foctor
1 |cret-@uat 100 0s00f o0400] 16000] 2450
2 b 20 80 040 o0s810] 12470| 2600
3 |Hiotus3 a0 60 0s20{ 1210| o720} 2710
a4k a0 0 os2f 1210 92| 2710
5 |rmzROY 45 55 oso| 130] oam| 2720
6 {Depy a5 65 050 1310 i 272
7 Jupperi 50 50 o0ss0| 142 sss0| 27%
8 i 70 20 05610] 1820 s6%0| 2760
o m 30 70 os0{ 1018] mnowB| 26%
10 [Drosera 80 20 0ss0] 20| s900] 2770
11 |MEDA 80 20 os0| 20| o0 270
12 Jupper F 70 10 20 0s10f 1980 6000 2770
13 [F 20 10 70 oa0) 1370| 8970} 2750
14 [e 20 80 0460) 1450| 8se0| 2760
15 (D 10 %0 04%| 1320 e2s0f 2750
16 fc . 0 70 04%| 1010 now] 260
17 [PRICES CK 0, awol o070 1100|242
18 [Uppor 8182 P o310] 1270{ ste0} 2440
19 @1 &0 20 0s0{ 2180 s3] 270
20 (A2 80 20 oss| 2180 6370 279
21 |A2 (Gokdwyer Source EN 20 os0| 20| s370] 2790
2{al 50 60 ossof 1820 s780| 2780
23 A1 Sowce 40 &0 os®| 1210] 972 2710
2 }a0 20 &0 os20] 1210 72| 2710
25 |Basement 100 ooso] osm| asoo| 2760
26 |Dummy 100 oos0| osm|  4s5mf 2760

HORIZON DATA : ECRABCK - MATRIX LITHOLOGY

LS



100

CONDUCTIVITY TEMP (°C) POROSITY (%)
1] 5 10 15 20 O 50 100 150 0 50
[T A ErST RV AT BPET AT S SPEr T ary PRI U VAT U A S S R SN NN WO ST ST PYRE R WY VNS JN YUY VU W 1
057
007
0.5
1.0 -
2 5;1.5':
& é ] NO DATA NO DATA
% ch 207
B
E 257 — iy
8.0
3.5.5
g 4-0-: If:ﬂy:ﬂun .l
§ Hoalfiow Computed :58.743(mW m-2)
§ PRESENT FACTORS CORRELATION : East Crab Ck

Sarmple Obsaved | Clreution | Esimated | F

Depth Temp. Time Tomp. L
1 1207.00 50.00 648 65.00] 0
2 1217.00 0.0 s 5.00] 0
3 121800 620 1625 65.00{ 0
4| 28700 94.40 1450 9700 0
5 2540.00 92.10 2120 o700} 0
6| 250000 .70 1005 o7.00f 0
7 2541.00 0440 845 o700| 0
8 2609.00 o7.00 1.0 10000| 0
o | om0 98.90 830 100.00] 0

TEMPERATURE DATA : ECRABCK

Sample 1| Average Minimum Mcadmum
Depth P Maturity Marturity Maturity
1 315.00{ 0 024 041 048
2 485001 0 037
3 490.00| 0 0.39]
a 550.00] 0 041
3 561.00{ 0 042
s 1133.00] 1 120 170
7 1149.00{ 1 150 200
8 1182.00| 1 1.50] 200
9 121200] 1 470 220
10 1230.00| 1 150 200
" 1252.00| 1 170 220
12 147.00} 0 0.26i 021 032
13 1237.00| 0 037
14 1618.00| 0 045 038 052
16 1617.00{ 0 0.40| 0.35 044
16 1608.00] O 042
17 2510.00| 0 070 0.0 130

MATURITY DATA : ECRABCK

85
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HEAT FLOW {ml m~*)
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J[ Tectonio Subsidonce &
| [T [
{MinMax Re09c) Prosent Hoatllow ~ 58.743 (mW m§_ 3.0
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HEATFLOW AND TECTONIC SUBSIDENCE PLOT : East Crab Ck
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Stratigroph. E| Depthto | Age | Minimum {Madmum | Modeled | SeaBed | Heatfow Kerogen Variable Stratigroph. SHALE il PO/DOPIN cooeany | Donstty
Unit/Event V]topotunt| ova) | WiDpth { WiDpth | WDpth | Temp. bata Bods Unit/Event Porosity | Factor
1 {Quatemary a3 o000 -13190| -13190] 13190 25.00 1 |euatemary 100 0400] 0400 16000f 2650
2 {ese @ 9.14 200f -100.00 000| <20 26.00 2 [Bmo@ 20 80 0460} o0s8w0] iza70] 2680
3k 9.14| 165.00 10.00 30.00 25.00 17.00 3 [k 20 80 0450) 0810] 12470] 24680
4 |rmzrOY N2.78{ 180.00 0.00) 30,00 16.00 16.00 4 |emzrovY 70 ] 0410 1820 6690 2760
5 |Hiatus4 ®50.00| 200.00 000 30.00 2341 15.00 956 5 |Hiatusa 70, 30 0610 180 660 2760
6 {Upper H4 70000 253.00 000 30.00 574 10.00 14.40 & |upper Ha 60 a0 0580 1620] 78700 2740
7 |n N2.78 200.00f -2000]  100.00 4185 10,00 1867 7 |H 45 [ 0.530] 1310  9a%f 272
8 [Drosera 671.81] 298.00 600 30.00 16.00 10.00 19.96 8 |Drosera 10 ©0 0430| 0600] 14120] 24670
9 [MepA 671,51 320.00 6.00 30,00 16.00 12.00 2% ¢ |MEepA 10 %0 oam| oe| 14120f 2670
10 [Hiatus 3 (G00.0m| 326000  -20.00 10.00 10.00 15.00 2391 10 [Hiatus 3 10 90 04| 0600 14120§ 2670
11 {Dep 7€ 300.0m| 35400 -20.00 1000 422 20.00 28,07 11 |Dep 78 10 %0 0430 0600] 14120 2670
12 |Dep 2D (300.00)| 366.00] 2000 10.00 185 20.00 2796 12 [Dep 2D 10 o0 0430) 0600] 4120 2670
13 [CDep @50.00| 375.00[  -20.00 10.00 268 30.00 2495 13 |cDep 10 %0 0430| 0600 43| 2670
14 |PRICES CK G0.00| 400.00{ -20.00 1000 1000 30.00 2599 14 |PRICESCK 50 0380 1470) 74| 2500
15 |Upper 82 @s0.0m| 41000{ -20.00 10.00 10.00 30.00 27.713 16 {Uppor B2 §0 0380 1470]  74%)  2500f (N
16 |62 671.61f 45000  -10.00 10.00 339 30,00 3349 16 {82 95 060 2370 4780 2800 \%
17|81 617.63] 45600  -10.00 10.00 339 30.00 e i 17 |81 85 0660 2250f 5.70]  27%
18 {A2 826,321 463.00 200  100.00 201 28.00 3488 ! 18 la2 60 0580 1940 6200 2780
19 |A2 LG oidwyer Source 122000 467.00 200  100.00 27.18 28.00 3488 LOWGOLD l 19 |A2 LG okdwyer Source 80 0s40f 2.180] 5370 27%
20 |A1 1392.05| 469.00 1000|  100.00 6261 25.00 .18 20 |a1 50 0550 18| o780 2780
21 Al Sowce 1760.00]  478.00 1000 10000 62.61 25.00 314 LOWGOLD 21 |Al source 70 0610] 2060] s810] 2780
2|a0 1874.54]  483.00 000 30.00 10.00 25.00 22 |a0 45 0530 1300  8710] 2%
23 {Basement 1916.00 488.00 000 0.00 0.00] 25.00 23 |Basement 100 0050{ 0500 4s0f 2760
24 | oumimy N| 1920.26| 489.00! 0.00 0.00 000 25.00 21.90 24 |Dumimy 100 0050| 0500 4500 2760

HORIZON DATA : EDGARNG HORIZON DATA : EDGARNG - MATRIX LITHOLOGY



CONDUCTIVITY TEMP (°C) POROSITY (%) Sample {7 | Averoge | Minkmum | Moxdmum | F Somple | T | Avetage Minimum | Madmum | F
0 5 10 15 20 0 50 100 0 50 100 Dopth [P} Matuity | Matuity | Motuity | L Dopth | P | Maluity | Malwity | Motutty | L
axaa bl s s e baaaalasaa PR SR ST T | A 2 PR A A s A | - . 2
0.5 N
1 1 124.00{ 1 100 150 1 a7 1853.00| 1 3.50 200] 3
: 2 137201 0 o2 8| MATURITY DATA : EDGARNG
1 i 3 11.50} 0 0.45) 8
0.0 | : a4 162.00{ 1 100 200} 1
: 5 181.40( 0 045| 8
-~ 1 s 207.90] 0 046 8
LYy
3 - 7 253.00} 1 1.00! 200} 1
2 é 4 NO DATA NO DATA
§ & 8 w001 - 150 200{ 1
@
E + . 9 358.10| O .47 8
& 1.0 0 as0.00] 1 150 200] 1
) n 45020 © 053 8
1 12 524.20{ 0 050, 8
1.5 . 13 834.00] 0 020 020] 080| 5
o Koy : *
LOG ® . 4 925.00| 2 371.00 3
E . DST +
¥ .
g - Heatflow Computed :71.297(mW m-) 15 948.00] 2 432.00 . 3 o
i PRESENT FACTORS CORRELATION : Edgar Range 1 16 048.00] 1 250 a00| 1 —
= .
l—eee I g e R e . 104200) 1 ] 250 200 1
18 1044.00| 2 434.00| 3
19 1045.00| 0 0.20] 020 080| 5
. 20 1080.00| 2 433.00 3
somple | T | Observed | Clreukation | Estimated | F
Depth | P | Temp. me Termp. L . 21 1144.00| 2 426.00 3
) s3] 1 60,00 0.0 s000] 1 2 1189.00| 260 350} 1
2 1783.10| 76.67 0.00 7667 1 | 2 121400} 2 435.00 3
3 1963.85| © 93.33 8.00 "03.33] 0 ) 2 127100 2 435.00 3
4 1966.90} 0 97.78 3.00] 102,00 0 25 1306.00] 2 435.00 3
2 1247.00| 1 300 aso| 1 K
TEMPERATURE DATA : EDGARNG .
27 1356.00 0 0.70] 0.70 oss| 5
- 28 1451.00] 1 3.00 350 1
29 1649.00} 1 3.00 350 1
@ 0 1550.00{ 0 0.85| 0.85| 130| 5
I
3 1682.00{ 0 085 685 130{ 5
32 1662.00| 1 300 350] 1
33 1781.00{ 0 0.88| 085 130§ §
LY} 178400 © 140 140 195! 5
s 1784.00} 1 350 400] 1
3% 1785.00| 2 481.00 3

MATURITY DATA : EDGARNG
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[ 0.0 3
i H
0.5
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Variable
Bods

Strafigroph. €| Dopthio | Age | Minimum [h A SeaBod Kotogen
UnitfEvent vitoportunt| ooy | wiDpth | WiDpth | Wadpth | Teme. Data

1 [Quatemary N 697 0.00 ~280.30| +280.201 -280.29 25.00

2 [Hiotus 344 H nso| 200 2000 000 19999 2500

3k N nsof ws0) -000f 3000 100 17.00

a |FrzroOY 3 69.00] 18000 000 3000 181 1500

6 |7 Hiatus 2 £l @swoom| 20| -woo| 3000 78] 1800

& |upper! el co0om| 25300 000| 30,00 2070 2|  nesp

70 N 69.00 26000 ooo] 6000 2700} w00 1464

8 H N 356.00] 290.00 0.00 100.00 42.40 10.00 15.33

9 |prosora | a0l 2800 ooo| 3000| 18o0| e wn

10|G N 880.00{ 310.00 0.00] 30.00 001 10.00 17.65

1) |MEDA €] o500 320 00| 00| 1800] 1200 1880

12 JHiatus 1 E{ qooom| 32600 000 3000 ool 1500 108

13|70 E G000 366.00 0.00| 30.00 001 28.00 24.00

1fc N| 9200 arsoo| 2000 1000 -wee] 3000 263

16 |PRICES CK 7Higts H| 121300} a0c0f 200 1000 1157 s000| 2086

16 |s2 n|  121300] awo0] -toeo| 1000f 323 3000 0% .

iwle N| 1ssooo| 4s50| w00  w00f  se0f 3000 3693

19 (A2 N 2240.00f 443.00 10.00 100.00; 3834 28.00 37.19

10]a1 N|  2sa0| 400 1000| 10000 aa57{ 2500 3815

2040 N| 2s500] 483.00 ooo] 30m| 1w00m| 200 0

21 |scsement N[ 288600] a4sa00 ooo] 1000 1000 2500 2652

22 |Bummy N| 27600 48000 0o00] | w00 2s00f 2375

HORIZON DATA : FRANKEN

Steatigraph. SHALE { SAND | CHAIK COAL | HAUT | VOLCS | CONV IGY/ANH] Initial Lot/l)ep!h cosnrey | Donsity

Unit/Event Porosity | Factor
1 |Quatemary 100 0.400 0.400| 16.000 2.650
2 [Hiatus 3+4 20 80 0.460 0810 12.470. 2.680
3 |K 20 80 R 0,460 0810 12.470| 2.680
4 |FIRROY 45 65 0530 1.310 92130 2720
§ [7H) Hiatus2 45 55 0.530 1310 9.130 2720
6 {Upper! 45 85 0520 1.310 9.120 2120
70 40 40 0.680 1.620 1570 2740
8 [H A5 55, 0.530 1.310 9.1%0 270
9 {Drosera 30 10 40| 0490 1490 8.300 2.750
016 30 10 &0 0.490 1490 8.300 2.750
11 |MEDA 30 10 60 049 1490 8.300 2.750
12 |Hictus 1 30 10 60 0490 1490 8.300 2.750
13 |7D 30 10, L D490 1490 8.300 2.750,
14 |C 30 70 0.490! 1010 11010 24690
156 |PRICES CK 7Hkstus 65 10 25 0510 1.740 6.620 2,630
16 |82 65 10 25 0s10 1.7450 6620 2630
17 81 80 20 0570 2.040 5570 2.680
18 |A2 &0 20 30 0,550 1.660 7450 2.7%0
12 |A1 40 40 0580 1.940, 5.200 2.780
20 [AD 60 LY 0580 t.940 6.280 2.780
21 |Basement 100 0050 0.500 4.500 2740
22 [Durmeny 100 0.050 0500 4500 2760

HORIZON DATA : FRANKEN «- MATRIX LITHOLOGY

€9



CONDUCTIVITY TEMP (°C) POROSITY (%)
0 5 10 15 20 © 50 100 0 50
Laa b alaaaataasy Al PR S L L 1 Al ) L ] 2 n
0.5 |
0.07] [—
0.57]
zl& ]
§ g5 ]
z
g c!: 1.0-. NO DATA NO DATA
- a J
B ]
1.5 ]
2.07]
1 Koy :
1 e e
p Homer B 's

Hoatflow Computed :56.494(mW m-2)

© WiaBury vide 4

PRESENT FACTORS CORRELATION : Frankenstein

somple | 7| Obseved | Cicudtion | Estimated | F

Depth P Temp. Tme Tormp. L
1 200200| © 79.40 32.00 7040| 0
2 201000{ 0 8110 a7.00 8110 0
3 201.00| © 7870 10.10 7670 0
4 201200| © 19.40 24.50 7040{ 0
3 2014.00} O 78.90 17.50 81.60| 1
s 270000| © 105.60 £3.20 10660 0
7 2185.00| 0 105.60 44.75 10660} 0
8 279000} © 98.30 12.90 960 0
9 2101.00{ 0 104.00 33.00 104.40| 0
10 279200 0 10220 26.75 10620] 1

TEMPERATURE DATA : FRANKEN

samplo | 1| Average | Mekmom | Moxmum
Depth | P | Matuty | Matuly | Maluty
1 43500 1 130 160
2 520.00{ 2 39200
3 s03.00| 2 4nm
4 650.00] 2 4000
5 s00.00| 2 35000
s 72200{ 1 200 270
7 17905.00{ 0 02 020 050
8 2000.00{ 0 0 020 0.0
9 210000 1 300 340
w| 2mofe 085 088 130
n 2141.00| 2 419.00
12| 2sm|0 085 0.5 130

MATURITY DATA : FRANKEN
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Stratigroph. €| Dopihto | Age | Minimum |Moadmum iModeled| Sea Bod | Heatfiow Lithology
Unit/Event ViTopofUnit| (Ma) | WhiDpth | WirDpth | WiDpth | Temp. Data

1 |QUATERNARY N 4.00| 0.00! -44.70 ~44.70 -44.70 25.00

2 [HIATUS 4 H 16.70 200 -30.00 50.00 a5 25.00

3L N 16.70] 123.00 <20.00 10.00 -10.00 2.0

4 HATUS 3 H 116.00] 138.00 -10.00 5§0.00 4144 20.00

6 |K N 116,00 145.00 ~10.00 50.00: 10.00 2000

& [FTZROY TRANS E 48850 180.00 10.0 100.00 8141 17.00 9.39:
7 [HIATUS 2 E| (1000.00)| 200.00 10.00 100.00 29.76 15.00 1073
8 [Dep Upper H4 E (00000} 272.00 10.00 100.00 00 10.00 16.58

LA N 48350 293.00 10.00 100.00 764 10.00 17.32
10 [DROSERA HIATUS H 802.00| 208.00 -10.00 20.00 -9.99 10.00 18.01
nje N 802.00{ 310.00 -10.00 20.00 9.9 11.00 19.40
12 |MEDA 3 215.50] 320.00 -20.00 0.00 -6.66 12.00 2079
13 | CARB 7UPUFT E (050.00 326,00 ~20.00 0.00 -8.42 15.00 2148
14 |NULLARA 2UPLIFT E (|5rDA00) 354.00 -20.00 0.00] ~19.99| 25.00 25.00
15 {PILLARA 2UPLIFT € 150.00)f 365.00 0.0 0.00 -18.39 28.00 2%
16 |DEPC E €150.00)} 376.00 -20.00 0.00] ~19.00 30.00 28.13F
17 |PRICES CK EROSION E Q0.00| 400.00 -20.00 10.00 -8.38] 30.00 3229
18 {Dop B2 E (800.00)| 410.00 ~20.00 10.00 +19.99f 30.00 34.37
19 {Dep B1 € (G30.000| 455.00 -10.00| 10.00| -0.49 30.00 39.92
20 |Dep Uppor A2 3 (3%0.00)| 463.00 5.00; 30.00 501 28.00 40.27
21 |A2-LGoid Sowce N 915.50] 467.00, 10.00 100.00, 2227 27.00 40.27
2 |A1 N W01.00{  469.00! 10.00 100.00| 60.63 25.00 39.87
23 JAl Sowce N 122600, 478.00 10.00 100.00 66,94 25.00 38.83
24 |AD N 1500.00{  483.00! 10.00 30.00 16.00 25.00 Be
25 [BASEMENT N 1631.00{ 488.00; 0.00 0.004 0.00 25.00 3021
26 JDummy N 1541.00] 480.00 0.00] 0.00 0.00 25.00 28.42

HORIZON DATA : HEDONIA

Kerogen
Data

Variable
Bods

LowGoLD

LowGaoLo

Steatigroph. SHALE | SAND | CHALK COAL | HALT | VOLCS | CONV {GY/ANH] Inftil  Por/Dopth coacas | Donsity

Unit/Event Porostty | Foctor
1 |QUATERNARY 30 70[ 049 1010 11.010; 2.690
2 [HATUS 4 301 70 0490 1ot0f 1010 2600
I ) 15 85 0450 0.700 13.270 2.670]
4 |HATUS 3 50 50 0.550 1420 8.580 27130
5 |K 40 ] 0520 1210 9720 2710
6 [FITZROY TRANS 60| 40 0580 1.620 1570 2740
7 |HATUS 2 60| ‘40 058 1.620 7570 2740
8 |Dep Upper K &0 40 0.580 1.620 7570 274
9 M 40 &0 0520 1210 92.720 2710
10 | DROSERA HIATUS a0 50 0.520 1210 9720 2210
|G 40 80 0520 1210 2720 2710
12 {MEDA 100 0.400 0.400 16.000 2,450
13 |CARB 2UPUFT 60| 40 0580 1620 1570 2740
14 [NULLARA PLFT 60| 40 0.580 1620 '7‘570 2740
16 [PILLARA 2UPUFT 60 40 0.580 1.620 1570 2.740]
16 [DEPC 40| 80| 0520 1210 92720 2710
17 [PRICES CKEROSION 60 40 0.590. 1620 1870 2740
18 |Dep B2 20 s 75 0.200 0920 9820 239
19 |Dep B1 80 10 10 0.600 2110 5470 2.740
20 |Dep Upper A2 60 40, 0.580 1.940 6280 2780
21 |A2 - LGold Sowce 80 20 0.640 2.180 5370 2.79%
22 A1 50 50, 0550 1820 6700 2.760]
23 |Al Source 50 50 0.550 1820 6.760 2760
24 A0 90| 10 0.670 2310 4970 2,800
25 |BASEMENT 100 0.050 0600 4,500, 2760
26 |Dummy 100 0.050 0.500 4500 2.760

HORIZON DATA : HEDONIA - MATRIX LITHOLOGY
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CONDUCTIVITY TEMP (“C) POROSITY (%) o | 1] Average | mn ¢
0 5 10 15 20 © 5.0 100 © 50 100 Depth | P | Matuity Moturity Matuity | L
PP NS W W BN Al ol i A i " A i 3. i [ M A 2 "
0.5 - N
] 1 200.00| 1 100 150| 1
| 2 255.00 0 039 4
- 3 288.00| 1 1.00 150 1
0.0 4 457.00] 1 150 200| 1
] 3 a92.00| 2 429.00 3
z|E ] 6 610.00] 2 447.00 3
=8 =1
g =5 . H 757.00{ 1 150 200| 1
&|? 0.5 NO DATA NO DATA
gé 1 8 808.00] 1 220 300 1
E | L4 873.00( ¥ 220 300}t
= 1 10 915.00| 2 433.00 3
3 1.07] n 930,00} 2 439.00 3
4 12 935,00( t 350 400} 1
3 | 3 935.00| 2 430.00 3
] ] +6% Homar
|1 jomer
151 Loa : ) ! 14 935.00| 0 1.00, 081 1.08] 4
g .
E Hoatfhow Computed :80.750{mW m-=) 6 94400 0 139 12 158 4 (62
5 PRESENT FACTORS CORRELATION : Hedonia " w500l 2 P 3 ~}
£ ! Y
e U ) v 960.00| 2 435.00 3
18 0.00] 2 435.00 3
19 1022.00] 2 432,00 3
20 1216.00| 0 085 085 130] §
somplo | T | Obseved | cl 3 | F
Depth [P | Temp. Tme Temp. | L 21 1276.00} 0 085, 085 130 5
2 1306.00} 0 0.85 0.5, 130) §
i 780.00] 0 52680 8.00 sa50| 0
2 133600 0 085 085 130] 5
2 %07.60] 1 6110 0.00 s1.10{ 1
2 1344.00| 1 350 a00| 1
3 1046.00] 1 63.00 0.00 6300] 1
2 1369.00| 1 400, 450| 1
4 1463.00| 1 94.40 0.00 94.40) 1
2 1381.00 X
5 1500.00| 1 83.30 0.00 88.30] 1 381.00 2 4%0.00 3
7 y ;
s 121.60] 1 4.0 000 oas0] 1 2 1396.00{ 0 085 08 130] &
; 28 1441.00, 7.00
7 1543.00{ 0 76.10 8,00 700| 0 i ! 2 s 3
| % 1450.00{ 2 464.00 3
TEMPERATURE DATA : HEDONIA
; 0 1456.00| 0 085 085 130( 5
3 1471.00| 0 085 085 130! 5
32 1473.00} 2 475.00 3
3 1488.00| 0 085 0.5 130 5
34 1501.00} 1 4.00, 450 1
35 1501.00| 0 085 0.85 130] 6

MATURITY DATA : HEDONIA
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Stratigioph, £] Dopthto | Age | Minimum |Mcdmum | Modelad | SeaBad | Heatflow
Unlt/Event v|topotunit| Mo | wiDpth | wiDpth | wiDpth | Temp.
1 |Quaterary N 770] ooo| -31ss| -mss| aer| 2500
2 |HATus 4 H 2000f 2000 <%0 eom| 4571} 2500
sl N 2000 1230 00| o] -1we| 220
4 [matus3 #| w700| 12800] -1000| so00] 3e0| 2000
5 |k nl 16700 ras00f -000] som| 9023|2000
6 [rmrov RANS g| a200| 1000 w00] t0000] sLa] 1700
7 {HaTus 2 g| aooom] 20000 woo| 10000| 7973 1600
& |Dop Uppor H4 e| owon| 27200 1000 1000 3000 1000
olu n{  aeo0] 20000 1000| 000 7686] 1000
10 |DROSERA HIATUS u| osaco] 20so0] 000) 10000] sere] 1000
11 {meDA g| ool amo0| 00| ool 9w 1000
12 | CARS UPLIFT e| osow| 32s00] 20| 1000| 23| 600
13 |NULLARA URLIFT el omom| ssac| 00| weo] -us| 2800
14 |PiLLARA UPLFT £l som] 3600 2000 1000f -ta04] 2000
15 |oerc e| aeom| 3700 000 o] e 3000
6lprcesckeroson {e} aoom| 4c0o0] 000f  wo0| 638} 000
17 loep B2 el @oon| 40| -0 00| e8| 2000 08
18 {Dep 81 e| wsoom| 4ss0| -1000f 1000 0s0] 3000f 584
19 {Dop Upper A2 el osoom| 4s00] 00| 1000 638 2800 assa
20}a2 n|  osao0| 4500 soo| 00| wo| 2700 4584
21 |A2 1Goidwyer Sowce | N 1070.00f  467.00 10.00 100.00] 1001 27.00 4554
2|a Nl 1zsm] asoo] woo| 10000| 1000] 2800] asie
23 JAl Source N 1450.00f 478.00| 10.00 100.00 99.99: 25.00 8N
24 {a0 n|  ioam| asaco] 1000] 00| wo0f 2500] 3860
25 |BASEMENT N 1736.00] 488.00 0.00] 0.00 0.00 25.00 33.24
26 | Dumnmy N 1746.00| 4859.00 0.001 0.00 0.00| 25.00 320
HORIZON DATA : HILLTOP

Uthology Ketogen Varioble
Data Data Bodks
LOWGOLD
LOWGOLD

Stratigraph. SHALE | SAND | CHAK conL | nam | volcs | conv [ev/anH| niidl Pot/Depth cooxse | Densiy

Untt/Event porosty | Foctor
1 |QuatERNARY 20 70 vaso] 1ot0] ol 24%
2 |Hatus 4 20 70 oa0] 1010 moo| 26
al 30 70 o490] 1010 nmow| 2%
a [matus3 80 50 0ss0] 14| eseo| 27%
5k 50 50 osto| 1420| ssso| 27
& [FmZROY TRANS ) 40 osw| 16w 7570 2740
7 |matus2 &0 40 oseo] 1620 7570 2740
8 |pop Upper 14 &0 a0 ose0] 1620| 7570 27240
o a0 &0 oso| 121) erm| 2710
10 {DROSERA HIATUS i 0 os0| 12100 9720 2710
1 [meDA 100 040 o040| 16000} 2450
12 |CARB UPLFT 80 P oseol 1620 7570 2740
13 [NULLARA UPLFT 60 a0 os20] 1620| 7670 2740
14 {PILLARA UPLIFT 60 40 ose0] 16| 7670] 2740
16 [pepc 60 a0 osw0| 1e20| 7570|2740
16 [PRICES CK EROSION s 40 oswo| 1s2| 7570 2740
17 |pep B2 a0 0 oaw| 1270 saso| 240
18 [Dep 81 40 30| 10 oss0| 1870] 30| 27%
19 {Dep Upper A2 0 40 oseo] 19s0| s280 2780
20 [A2 %0 10 os0] 2310 49| 2800
21 |A2 LG oidwyer Source % 10 os70| 2210f a970] 2800
2 |a 50 50 0ss0] 1820 6780| 2780
23 | Al Sowce 50 50 osso| 18| e70] 270
2 A0 %0 10 0s670] 2310] 4970 2800
25 |BASEMENT 100 ooso] osc0| asc| 270
26 [oummy 100 oo| osw|  as0] 2700

HORIZON DATA : HILLTOP - MATRIX LITHOLOGY
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DEPTH SUB-SEA (km.)

-
-]

Key :
Homer ®

L1

CONDUCTIVITY TEMP (“C) POROSITY (%)
0 5 10 15 20 0 50 100 o 50
aaad s s b a2 aa b P S WA T ) Y Abond, PR W Y U S Y
0.57]
o.o‘4
]
0.57]
’ NO DATA NO DATA

Wiy ¥4 o4 RorlnxrySomeidctoanning WikepilRep 1/8/95 7:265 P
&
| ST

PRESENT FACTOR

Heatflow Computed :70.765(mW m.

2‘: CORRELATION : Hilitop

Somple Obsetved | Clreudlion | Estimated | F
Depth Tomp. Time Temp, L
1 984.50 55.00 600 &000| 0
2 1735.00 85.00 466 9400| 0
3 1737.00 88.00 9.00 v400| O
4 1737.00 220 1475 94.00| O

TEMPERATURE DATA : HILLTOP

Somple | 7| Averoge | Minmum | Modmum Sampla | T [ Average Midknum | Madienum
Depth [P Maturty Matuity | Matudty Depth | P! Matully Maturity Marturity

1 205.00| 0 0.31 025 040 37 1610.00{ 0 325 2.52 500

2 310.00{ 0 o3 o2 041 38 1630001 2 331.00

3 39500 0 034 02 042 MATURITY DATA : HILLTOP

4 770.00[ O 037 0.32] 046

5 810.06{ 0 043 0.36, (X1}

é Q15.00f 1 1.75 1.50 200

7 £30.00] t 200 1.50 2.50

8 945.001 1 200 1.50] 250

9 060.00} 1 3.00] 350

0 975.00] 1 3.00 350

n 986.00] 1 3.00] 350

12 926.00] 1 3.00| 350

13 1002.00( 3 3.00] 3.50]

14 1032.00f 1 3.00 350

15 1053.00| 0 1.5 147 1.68

16 1063.00| 2 433.00

17 1075.00( 1 3.00] 350

18 1079.00{ 2 438.00

19 1098.00f O 157 123 /]

20 1098.00§ 2 432.00

21 1128.00{ 2 433,00

3 1170.00] 2 447.00

23 1182.00¢ 1 3.00 400

24 1286.00( 2 39¢.00

25 1353.00{ 2 424.00

26 1383.00( 1 3.50] 4.00 o

27 1421.00{ 2 433.00 ‘

28 1421.00( 0 230 2.09] 239

29 1436.001 1 350 4.00]

30 1435.00] 2 4562.00|

31 1484.00} 2 395.00

32 16505.00} 0 2.35| 206 2.80

33 1605.00} 2 330.00

34 1638.00} 2 335.00

35 1570.00§ 1 3.50 400

36 1605.00f 2 345,00

MATURITY DATA : HILLTOP
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HORIZON DATA : KIDSON

Stratigroph. € | Depthto Age | Minimum |Maxdmum | Modetod | SeaBsd | Heatflow | Uthology Ketogen Varicble
Unlt/Event ViTopotunit] @) { WhDpth | WiDpth | WIDpth Termp. Data Data Bods

1 |Quatemary N 487 000] -355.10] -355.101 -385.09 26.67 0.00

2 {Hikadtus 4 H 18.29 200} -300.00 0.00 -258.16 25.00 0.00

3L N 18.2¢ 130.00 -10.00 30.00 0.18 20.00 457

4 |?Hiatus 3 H 212.00| 133.00 10.00 30.00 2083 20.00 624

& {FRZROY E 212.00] 180.00 -0.00 10.00 20.00 17.00 6.89

6 {Dep ) € (400.00){ 200.00 -20.00 10.00 -1.88 1724 781

7 [Uppert E Q000 253.00 000 60.00 o 1200 1059

8 I N 21200 270.00 0.00 100.00 47.06 10.00 1244

9H N 736,101 290.00 0.00 100.00 46.44 10.00 14.40

10 |Drosera H 1570.65] 298.00 -10.00 30.00 1291 10.00 16.41

11 |MEDA E 1670.65| 320.00 -10.00: 30.00 -7.19 1200 12773 :

12 |Hiatus 2 E (300.00p)  326.00 0.00) 30.00 16.52 15.00 18.65

3% E 250.00| 354.00 0.00 30.00 1634 28.00 21.69

4 {Upper D € Q5000 366.00 0.00 30.00 17.60 28.00 2374

15]D N 1670.65| 370.00 5.00 30.00 739 28.00 240

1BiC N 2140.87| 375.00 -20.00 10.00 9.65) 30.00 24.67 ..

17 |PRICES CK 7Hiatus H 2670.10}  400.00 -10.00 10.00 -1.07 30.00 2883

18 |B2 ] 2570.10f 41000 -10.00 10.00 -8.96 30.00 30.68

19181 N 418,98 44200 ~10.00! 10.00 0.86 30.00 .23

20 A2 N 3933.40 483.00 0.00 . 100.00 54.25 28.00 38.08

21 1A} N 44678.74| 450.00 10.00 100.00 79.68 25.00 36.69

21{A0 N 5500.00] 483.00 0.00 30.00 10.00 25.00

23 |Bosernent N 7010.49|  488.00 000 0.00 0.00 26.00

24 [Durnmy N 7020.00] 489.00 0.00 000 0.00 2500

Stratigroph. SHALE | SAND | cHAK | ST | coAL | HAUT | vOLCS | CONV [GY/ANH| Iniid  POH/DOPIN cocsn | Densty
Unit/Event Porosity ot
1 |Quatemary 100 0400{ ©04DO| 16000] 2450
2 |Hiotus4 100 0400] o0400] 18000 2650
3 100 0400 ©0400| 16000 2450
4 |Hiotus 3 100 0400] ©0a00| 16000 24%
6 [fmzrOY 68, 0630 1310 ¢1%| 2720
6 |Dep N 85 es%| 1310] ei30| 2720
7 |uppert 55 0530 1310 9a3| 2720
8 i 85| 0530 1310 ¢} 272
9 [H 85 0530 1310  eaf 2720
10 |Drosera 70 0490 1570  792] 2760
11 |MEDA 70 0.4%0 1570 7920 2760
12 [Hiatus 2 70 04%0| 1870[ 7920 2760
13 o€ 70 o400 1870 7920 270
14 |upper D 70] 0490] 1870 7920 2760
5 |o 90| 0430 1320 9280 27%0
15 |c 10 %0 04%]| 0600 14120[ 2470
17 {PRICES CK 7Hiatus 80 20| 0ss0| 2180] 30| 27%
18 |82 45 10 40, 85| o4m| 19wl 7] 2560
19 |81 5 5 15 15 0540) 1850] 6380 26%0
20 |A2 80 0.460 1450 8560 2760
21 |A1 20 0s40| 2020| Bs0f 2770
22 a0 70 30 0400 06s0f 13900 2680
23 |8asement 70 30 0400[ 0&40| 13900 2680
24 [Dummy 70 30 0400| 0640 13900 2680

HORIZON DATA : KIDSON - MATRIX LITHOLOGY
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CONDUCTIVITY ' TEMP (°C} POROSITY (3)
o 5. M0 5 0 8 10 160 00 s 10 S [o | | Ve | ey |
] 1 1554.00| 0 053 0
0.07]
4 2 4384.00( 2 380.00 3
J 3 4367.00{ 0 2.16 1]
1.0
1 4 4367.00] O 140 140 195] 5
h 5 4368.00| 2 364.00 3
— 2.0 1
5- o 6 4426.00| 2 323.00 3
2E ]
43 501 NO DATA NODATA : MATURITY DATA : KIDSON
&
.
E 4.07]
(=] -
5.0
L
6.0} |
) E”;ﬂun.
z ] I ol | ~
§ Hoalflow Computod :54.643(mW m2) w
i PRESENT FACTORS CORRELATION : Kidson 1
I - ————
!
[
Sample [ T { Obse Circuiation | Etimated | F
Depth P Temp. Time Temp. L
1 Q44 80) O 53.33 0.00! 53331 0
2 2133.32| o 7222 Q.00 7222| O
3 200328} 0 80.00 0.00 80.00{ 0 . i
4 3145.18| 0O 9000 0.00. 90.00| O
5 3834.73| 0O 108.69 0.00/ 108891 0
6 4365007 0 120.00 0.00 120.00{ 0
7 4422411 0 123.33 0.00 134.00| ©

TEMPERATURE DATA : KIDSON
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140 J 5
[ 1.0
120°] '
] 1.5
2| L100] !
% TE. i [ 2.0
ERLY [
B ] ]
= [ 2.5
¥ 60] X
] 3.0
40
Jpone k. LoEVONIAN | GARBONIFEROUS [PEAMIAN| TRIASSIC]  JURASSIC | creTaceous |  Teamany 3.5
20 J Toctonic Subsidonce [
4§ (Uncontormitles) el -
4] (MinMax Rangs)  + .
15 Prasont Hoalllow ~ 54,843 (mW m# [ 4.0
b o :
§| HEATFLOW AND TECTONIC SUBSIDENCE PLOT : Kidson 1
®

{unt) {430 YAUYK AND3I
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2 -

1/8/55 25843 PR

Walhey vide o6

TIME (Ma)
450 400 350 300 250 200 150
GRDOVICIARILURIDEVONIAN[CARBONIFERGU P ERMIA[TRIASSIY ~ JURASSIC

Maturity Method : Kinetic

Sealevel -
Sodiment Interface =
Sediment Preacrved «

1SO-Ro -

GEOHISTORY PLOT : Kidson 1

100 50 0
CRETACEOUS] TERTIARY..& 00 .
L I
F 1.0 H
0
2.0 <
[ =] B2
F 3.0 g
[ n Bt
&
[ 4.0 g a2
5.0 E A
[ 6.0 A0
7.0
[ 8.0

HL



Stratigroph. €| Depthto | Age | Mnkmum |Madnwum | Modeted | Sea Bad | variabe Stratfigroph. SHAE | sAND | cHAIK | 15T | coAL | HALT | VOLCS | CONV [GY/ANH] Wil Pot/Dept camcen | Donsty
Unit/event V]Topotunt| (o) | WiDpih | WiDpth | WADpth | Temp. Boch : Unit/Event Porostty Foc?orw
1 Quatemary N 2600 000 21.00{ -21.00] 21.00] 2500 1 jQuatemary 100 0400f  0400| 16000| 2650
2 [Bose @ H 3200 200 00| 6000 5372 2600 2 lese @ 50 50 0550 1420| ss0] 2730
3 JFIZROY 3 3200f 1e000f -1000) 1000 679 1600 3 |FmzrOY 50 50 ossof  1am| 8sw| 273
a [strstona2 E| cooop| 20000 -1000 1000 e 1500 4 {Stasand2 50 60 0650 1420 sseo| 272
| & |y @ina N 3200 2800| 0w do00) 35361 1100 5 [J@ina 70| 30 osiof 1820 66| 2760
s lam N|  12800f 25300f 1000 3000f 1al0] 1000 6 lam 0 s oso| 1210f 9720 2710
7 |1 Poola+Noon) Nl 27500f 272001 1000|5000 4838 1000 7 |1 Pocle+Noon) 60 40 0580 1620 7670 2740
8 n N|  eos0o0f 200008 100 s000] 3950 1000 8 M 25! 75 04s0| 0910 11720  26%
9 |DroseraNGlacidlEros  {H|  1098.00] 20800 2000 1000 -1379| 1000 9 |Diosera\Glackal Eros 10 %) 04| osw| 1412| 2670
16{c n| wsoof 3weof 2000] w00 10w 100 10 (6 10 %0 0430| 0600 4320 2670
11 [meDA E| 127200 32000 -1000] jocof 1000|1200 11 {MEDA 40 &0 o520 12100 om0l 2710
12 {Upper F (And) £ @000 32600 000] 2000 3920 1400 12 [Upper F Anch 40 60 0520] 1210 9720| 2710
13 |F (Ancd N| 1272000 34400f  1000) 4000 4000 2000 13 [F Ancd 45 5 05%f 1310 9.u%| 2720
14 F @awed N{ 1%0800] 34600 1000] 4000] 4000] 2200 14 |F Qowed 65 25| 20 oss0f 1m0 73| 2750
113 N| 148400 35400 000| 2000[ 2000f 2500 15 [€ 20 10 70 04| 1370] 890} 2750 ~
16 |Basement | H| o700 260,00 0.00 000 000  27.00 16 [Basement 1 100 ooso| - osm| asool 270 Ury
17 |Basement 2 Hl 1507.00 366.00 0.00 000 oool 2800 17 [Basement 2 100 0050] 0500 4500 2760
18 3 H| 17000 37500 000 0.00] 0001 3000 18 {Basement 3 100 00s0| 0500 4500 2760
19 {Bosement H| 1s07.00] 400.00 000 000 000 3000 19 [Bosement 100 00s0{ 0500 4800{ 2760
20 |Basement 4 N| 1507.00] 209.00 000 000 000 3000 20 [Basement 4 100 0050 0500f a50f 2760

HORIZON DATA : LANGOORA HORIZON DATA : LANGOORA - MATRIX LITHOLOGY



. CONDUGTIVITY TEMP (G} POROSITY (%) o | 11 Averoge | Mmum | Madmom |
0 5 10 15 20 0 2 40 6 8 0 50 100 Depth P Maludty | Malufy | Maludy | L
nnnnnnnnnnnn Lts i FETETEE B S BT Sr BrNSE A 'S
8 1 1377.20] 0 058 045 068| €
2 1382.00] 2 427.00 3
] . MATURITY DATA : LANGOORA
0.0
% £
g % 05 NO DATA b NO DATA
g =} )
1 A
1.07]
L )
1 L ]
1'5. |f¥:o| § \l
® o
:‘;ﬁ Heatflow Computed :88.703(mW m-)
5| PRESENT FACTORS CORRELATION : Langoora 1
=

Sample | T | Observed | Circulkation | Estimated | F
Time

Depth P Temp. Temp. L
1 576.60] O 57.20 000 57.20) 0
2 M2 0 63.50 000 6390! O
3 1345.70f 0 65.60 000 65.601. 0
4 1615.40| 0 713.%0 000 7330( 0

TEMPERATURE DATA : LANGOORA

.‘000000....‘0...&.0....00‘.'...00.



St h. E | Depthto Age | Minimum | Mcsdmum | A d| SeaBed | Heatfiow Lthology Kerogen Variable Stratigroph. sHALE | SAND | CHAIK Lst COAL {| HALIT | VOLCS | CONV |GY/ANH| nitkd  Por/Depthl cosces, | Donsity
Unit/Event V{Topofunit| o) | WiDpih | WiiDpth | WiDpth | Temp. Data Data Bads UnitjEvent Potostty | Factor
1 |QUATERNARY N 440 0.00 -43.68 -83.58 -83.58 26.00 1 |QUATERNARY a0 70 04%0 1.010 11.010! 2.690
2 {HATS 4 E 740 2.00| -20.00 0.00] -10.00 2500 2 |HATUS 4 30 70| 0490 1010 11.010] 2.690
3 jUpperl 3 (300.000| 105.00 -20.00 0.00 -4.88 2500 3 |upperL 30 70| 04% 1010 11.010; 2.6%0
Al N 740| 12500 -20.00 0.00 -19.99 2200 4 30 70 04% 1010 11.010, 2.69
5 [HIATUS 3 H 2500] 138.00 ~10.00 50.00 33.18 2000 6 [HIATUS3 50| 50 0.550; 1420 8580 2.7%0
& IK N 2500 145.00 -10.00 50.00 10.00 20.00 6 Ik 50! 50 0.550 1420 8.580 2.730
7 |FIZROY TRANS E 6§73.00] 180.00 10.00 100.00| 17.0 15,00 7 |FTZROY TRANS 80 A0 0.580 1.620 7570 2.740
8 |DepTorHIATUS 2 “le G00.00|  200.00: 10.00 40.00! 21,00! 16.00 8 |Dep? orHiATUS 2 &0l 40 0580 1.620 7570 2.740
9 |DEPHA € @400.00| 27200 10.00 40.00 26.01 10.00 9 |OEPHY 60 40 0.580 1,620 7570 2.740
10{H N 573.00] 293.00 10.00 100.00 1001 1000 10H 70 30 0.610 1.820 8.690 2.760
11 [DROSERA H 943.00] 298.00 -10.00 10.00 335 10.00 11 |DROSERA. 50, 50 0.550 1420 8580 2.7%0
12 [MEDA E Q43.00f 320.00 -10.00 10.00 335 1200 12 |MEDA 80 50 0550 1420 8580 2730
13 [HATUS 1 E 150.00)] 326.00 -10.00 10.00 -9.99 15.00 13 [watsa 50, 50 0550 1420 8.580 272
14 |DEPUPPER C g| qooom| 37600 1000 10.00 % 3000 14 |DEP UPPERC 80| 60 0550 14200 ase0| 2730
slc N 943.00| 385.00 -20.00 10.00 -16.64 30.00 36.81 ;; 15 lc &0 10 30 0.580 1.850 6580 2.770'
16 {PRICES CK MOVEMENT | E 1052.60| 400.00 -10.00 10.00 0.00 30.00 39.93 16 [PRICES CK MOVEMENT 20 70 0240 1.080 9.000 2,380
17 [Uppet 82 €| (0000} 41000 -10.00 10.00 099 3000 419 17 |upper 82 30 70 0.240 1000 9000 2380 :‘l
18 |82 N 1062.60] 450.00 -10.00 10.00 £9.99 30.00 45.46 18 |B2 30! 70 0240 1.080 9.000 2.380
19181 N 1303.00] 456.00 -10.00 10.00 233 30.00 45.80 2 : 19381 &0 10 20 10 0.550 1.790 6.700 2720
20 |81 Bongabinnl Codl N 1500.00| 440.00| -10.00 10.00| 233 30.00 45.80 BONG 20 |B1 Bongablnnl Coal 801 40 0580 1.940 62601 2760
21 |A2 N 1680.00{ 463.00 10.00 100.00 26.00 28.00 45.45 ’ . 21 laz 80| 20| 0.640 2.180 5370 2790
2ia N 1972.00] 4&.00| 10.00 100.00] 100.00| 25.00 4441 22 |ay 40 &0 0520 1.490 2.330 2.770|
23 [AD N 2253.00| 483.00 10.00 30.00 16.00 25.00 3151 23 |Aa0 80 10 10 0.640 2160 5.630] 2780
24 [BASEMENT N{ 2319.50] 485.00 0o| 000 0.00 25.00 3088 24 [BASEMENT 100 0.050 0.500 4500 2760
26 |Durmy N 2323.00| 480.00 0.00| 0.00] 0.00 25.00 984 25 |Dummy 100 . 0.050 0.500 4500 2.740
HORIZON DATA : LEO HORIZON DATA : LEO - MATRIX LITHOLOGY



CONDUCTIVITY TEMP (°C) POROSITY (%) Sample | T1 Averoge | Minimum | Mcdmum | F
IR SO YOO VOU - P PR s A | - o ' Dopit 1P| Moty | Moty | bactrty | L
0.5 | 1
] ; 1 660.00| 2 426.00 1
] | 2 680.00| 2 420,00 1
I
0.0} i 3 700.00{ 2 206.00 )
] 4 705.00] 1.00 125| 0
i 5 72000| 2 430.00 1
0.5
’E‘v 1 6 740.00{ 2 426,00 1
&
] ] i 7 760.00| 2 426.00 1
: i NO DATA NO DATA ;
& % 1.07] 8 780,00 2 32200 !
% E ] ° s:.0| 2 33%.00 1
i e 1 10 992.00f 1 200 250f 0
1.5 n 1260.00{ 2 427.00 P
4 i 12 1280.00| 2 41000 1
g 13 1200.00] 2 426,00 1
2.0 —
.‘ L(‘){}- L d |
1 YA | 14 1418.00} 1 250 300] 0
* i . '
¥ Haatflow Computed :70.831(mW m-3) 15 1440.00| 2 397.00 1
5| PRESENT FACTORS CORRELATION : leo ; ~
2 6 1626.00| 0 099, 3
7 1641.00f 1 3.00 350f 0 C
1 18 1665.00| 2 403.00 1
19 1677.50( 2 481.00 2
o 11l o - e ¢ 2 1578.00| 2 336.00 2
Depth P Termp. Time Tomp. t
21 1685.00| 2 337.00 2
1 1438.00{ 0 66.70 675 s6.70| 0 . ] 1739.00{ 0 0.85| 085 130 &
2 1438.00| 0 68.90 1325 68.90| 0 2 1745.00| 0 0.85| 085 130] 5
3 1440.00 © 70.60 26,00 7290| 0 2 1953.00} 0 1.08! 3
4 158,00 1 7778 0.00 7738 1 2 1976.0| 0 085 085 130] &
& 1977.00 1 96.67 0.00 96.67] 1 26 1904.00| o 085 0.85 130| 5
é 2%1.001 0 104.40 11.80 104.401 @ 27 2192.00{ 0 085 085 130 5 N
7 2391.00{ 0 11670 49.25 117.00| 0 '
MATURITY DATA : LEO
8 2408.00( 0 108.90 2000 108.90] 0
3 2410.00{ 0 106.60 2475 105.60| 0

TEMPERATURE DATA : LEO



TIME (Ma) TIME {(Ma)
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Maturity Mathed : Kinetic

Jorooflcian siLunia] DEVONIAN | cARBONIFEROUS [PERMIAN|TRIASSIC|  JURASSIC | creTaceous | Termary [.2.5 s
N 2.

WinBy v1.4¢ o R\comig\uryweliiatdhanalng¥eotio 1/8/95 BQ26 PY
Wbty vi.dc ot RAcamningbaymeisaidemingVaies 1/8/65 BA219 P

20 oa Lovi -
Tt e - S s, ¥
(Uncontormities) - I Unconlormities e
JibinMox Range) ¢ Prusent Heatflow ~ 70 931 (mW ) t 3.0 1S0-Re = 3.0
0
HEATFLOW AND TECTONIC SUBSIDENCE PLOT : leo GEOHISTORY PLOT : leo

6L

VR (LOG SCALE)
0.2 05 060708 10 13 16 20 25 32 40
P R 1 1 N 1 1 1
0.5 |
Key:
Purcelt (TA)) @
Amdel-Tmax ¥
Orgc(TM‘ax)-v
L 0.07 . oy 4
K
05
w [N ¥
z Cc E j ——a
g a2 2 1.0 § v
% Boroeent Gow 1 —tee—o
ks ' 157 *
Az J o —
g m 207
§ = : Maturity Method : Kinetio
¥
§| - OBSERVED vs COMPUTED MATURITY PLOT : leo




Stratigraph. E | Depihto Age | Minimum | Maxdmum j Modeled | Sea Bsd

Unft/Event V]|TopofUnit| (Ma) WiDpth | WiDpth | WiDpth Termp.
1 |Quatemary N a27]  oo0| -eaw| -eav| -waw| 20
2 [Hialus 3+4 H 914 200 -10000 ool <asa| 200
alk N 9.14[ 1000 -1000] z000f 1925 2000
4 |FmzrOV € 1200 1000 -1000f 3000 2442] 1800
6 [Hiotus2 £] 5000 20000 000| 3000] 2824 1500
6 |upper b e| @soon| 2s3.00 000]  s000 9160 0.0
7 N 00| 20000 00|  t000] 4s20| 1000
8 [Drosera H| sam00] 206.00 s0o| 3000 7] 004
o |meDA E| s 320 s00{ %000 1697] 1200
10 [Dep 7F £| oom| 3200 600| 3000 501 1800
e N|  baso0| a3sa00 s00] 3000 2042 2500
12i0 N| 1730 300 00| eo00| Baesa| 2800
13 |0 Source n{ 10000 37300 soo| 00| 00| 2800
1ajc N| 20| 3aso| 20w 000 999 a000
15 [PRCES CK g| o1722| amoof 2000 1000 07a] 3000
16 [pep B2 e| @soom| 4w 00| 000 320] 3000
17 (Bt N| wi7zz| 4ss0] .00 1000 690| 3000
18 |2 N[ 2n22| 4sico 2000  e000 201] 2800
19 |A2UGokdwyer Souce |N|  228000| 48100 200 000 201 2800
20{A21Gekiwyersouce |N|  2750.00| 4s7.00 200 000 4857] 2800
21{aA1 N[ 2menz] awow| 10| 1000 sacs| 2600
22|A1 Sowce N| am000| 47800 1000 1000] casa] 200
23|a0 Nl asrazs| asaoo 000| 3000 ooy 2600
24 Basement N|  ssss20| asaco 000 000 ooo| 2500
25 [ourmy N|  aseras| ame0 000 000 000 2500

HORIZON DATA : MATCHES

Lthology
Data

Kerogen
. Data

Vaiiobla
Beds

TYPEIB

LOWGOLD

Stratigraph. SHALE | SAND | CRALK COAL | HAII | VOLCS | cONV Y/ANH] htidl  Por/Depth cooxesr | Densty

Unlt/Event Poiosity | Factor
1 {Quatemary 100 0400 0400 16.000 2450
2 [Highus 3 10 90 0430 0.600 14.120 24670
3 K 10 90 0430 0.600 14,1201 2670
4 |FIZROY 80 49 0.680 1.620 7.570! 2740
5 {Hialus2 &0 40 0.580 1.620 1.570 2740
6 |Upper H 60 40 0.560 1.620 75701 2.740
7 H 40 &0 0520 1210 Q.70 2710
8 |Drosera &0 &0 0.550 1.820 6760 2760
9 |MEDA 50 80 0550 1.8201 6780 2780
10 {Dop F 50 50, 0.550 1820 6.780 2780
1I|E 0 20 0430 1320 9250 2.760]
12{D a0 &0 05 1.6% 7.330! 2710
13 |D Souwce 20 80 0440 1450 8.560 2740
uic 40 50, 10 0520 1.290 9.270 2720
15 |PRICES CK 70| 30| 0410 2050 5810 2780
16 |Dop 82 30 70 0.240 1.080 9.000 2360
17 |81 70 ) 30| 0.610 2060 5810 2.780]
18 |A2 40 &0 0520 1.690 730 2710
19 |A2 UGokiwyer Source 40 40} 0520 1.6%0 73% 210
20 |AZ LGoidwyer Sourca 40] . 40| 0520 1.6%0 730 2710
21 |Aa) 40 40| 0.520 1690 13% 2710
22 |Al Souce 40 40 0.520 1.690 7320 2770
23 A0 70, 30| 0400 0.640. 13.900 2,680
24 |Basement 100 0050 0.500! 4500 2,760
25 |Dummy 100 0.050 0.500 4500, 2.7401

HORIZON DATA : MATCHES - MATRIX LITHOLOGY

33



CONBUCTIVITY TEMP (°C) POROSITY (%)
. Sample T | Avetage Minimum | Madmum | F Somplo T} Aveioge Minimum | Madmum | F
0 5 10 15 20 0 o 100 0 50 100 Depth | P| Matuty | Matuty | Matty |L Dopth | P| Matity | Matuty | Matuiy |L
-0.5 4
] ! 18600 1 1.00 150] 1 3 2408.00{ 1 300 30} 1
4
0.0] 2 a07.00} 0 048] 8 3 2a08.80| 0 051 9
] 3 308.00| 1 1.50 200 1 ) 2472.00) 1 300 30} 1
0.5 4 a0.00| 0 059 9 4 2548.10{ 0 050 9
] 5 10| 0 .07 9 n 2548.10| 0 079 9
] E‘-o- 6 633.40] 0 049 8 42 2571.00] 1 300 3s50f 1
2 ]
g = 1 - 7 542.00] 1 150 200 1 43 2669.00| 1 300 350[ 1
L NO DATA NO DATA
gl 0] 8 80620} 0 048 8 a 2733.00f 2 an.00 3
7] ]
an_' 9 ssa.70| 0 044 9 25 2754.00{ 1 300 350} 1
= 0 122000| 0 020 020 080l & % 2754.00| 0 070 070 08s] 5
1 257 ! " 1221.0| 0 058 a a7 276430} 3 £.00 650} 2
] 12 1221.60] 3 300 3s0| 2 s | - 21542]0 054 9
30’] Koy : i 13 123200| 2 425.00 7 P 2mamio 10 9
k E Loa ¢ i
3 ] T — ‘ 7] 1208.00{ 0 .70 070 oss| 5 50 2765.00{ 2 43%.00 3
z .
2| 3.5 Hoatlow Computad :57.514(mW m2) 15 1388.00f 3 300 a00} 2 51 2001.00| 2 245.00 : 3
:| PRESENT FACTORS CORRELATION : Matches Springs ! 64)
g : Matches Spring ‘ 16} . 153300{ 1 200 250} 1 52 2833.00{ 0 0.78 a _—
N . Lo Temon o mmm 7 1633.60| 3 300 350| 2 s3| 283300 300 as0 1
18 1533.00{ 0 05| ° 54 2633.60| 3 500 00| 2
' 0 1635.00| © 047 a 55 2833.00{ 0 144 °
20 10420 3 300 am0f 2 56 2833.60| 0 2.10 9
samplo | T | Observed | Cirouiats alr |
Depth | P | Temp. Time Temp. L ‘ 2 710604 3 300 aso0 2 57 2835.00{ 0 085 085 130 &
2 y y
1| wwmio a0 000  3uwjo el e oe1 4| MATURITY DATA : MATCHES
2 s47.00 1 4850 000 4850} 2 2 2081.00] 1 250 300 1
3 1234.40] O 53.90 0.00 53.90| 1 24 2101.00| 2 414.00] - 7
) |
4 wsor| of - saso 000 58.90] 1 2 2ns.00] 1 250 300{ 1
5 1493.60| © 8350 " 000 6300} 1 2 2173.00| 1 250 300] 1
s 181.00| © 8110 7.00 s1.10| 0 27 220000{ 3 200 aso| 2 ‘
7 158300 0 6110 now s1i0f 0 : 28 2200.00| 0 070 070 o0ss| s
) 172000} 1 73.90 000 7350] 2 , 2 220800 1 250 300 1
9 20400 1 60.00 000 s00| 2 20 2259.0| 2 42500 3
wl 2600 0 6220 a0 s220l 0 3 2295.00] 1 250 300] 1
n 28000 0 8330 400 83.30] 0 ) 32 2321.00| 2 £33.00 3
12| 2m200] 0 8.0 900 9.0 0 ) 2367.00| 2 44200 3
M 2368.00 1 250 300 1
TEMPERATURE DATA : MATCHES
£ 230.00{ 2 4200 3
3 2808.00| 3 500 550 2

MATURITY DATA : MATCHES



TIME (Ma)
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HEATFLOW AND TECTONIC SUBSIDENCE PLOT : Matches Springs
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_:clolncwubu.ump] pevonlin | cARBONIFEROUS [PERMIAN|TRIASSIG |  JURASSIC | cReTacEOUs | TeRmaRy | 2.5
20
1| toat Fow -
4} Tectonic Subsidence &
(Unconformitias)  ~— 1
1} (MinMax Range) + 3
Prosont Hoalllow ~ 57.514 (W m | 3.0

VR (LOG SCALE)
0.2 05 060708 10 13 16 20 25 32 40
i L ] ] ] 1 L 1 1 ] 1
0.5 4
] Koy :
3 J TAl Purcett ®
R SCIBP Fry @
0.0 Tmox ORG
H ] v 'S"m"(‘é’ff)
maxyYamp
RoCSIRO ¥
0.5 v RoBPFy ¥
E ]
s [ |8 -_—
D Source é -
4y - & 167 ']
b Bt % ]
A2 g 20F '
=1 J ﬁ
A2 UGolkdwyer 4
Source 1 v v
A2 WBctowe Boros 25 - v
At J
3.0 4
Al §_o_urco ]
ey = Jmaturity Method : Kinetio
% 3.5 .
é OBSERVED vs COMPUTED MATURITY PLOT : Matches Springs

178098 8041 P

Wby v b R
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o
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[CRETACEOQUS RTIAR
oA e S¥brevre-
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[ 1.0
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B1

A2 UGoldwyer
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A1 Source

Maturity Msthod : Kinetia g

Saa Lovel b
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Unconlormitiea e
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GEOHISTORY PLOT : Matches Springs
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Korogen
Dota

Varable
Bexcis

Stratigraph. €| Depthto | Age | Minimum [Maximum|Modeled | SeaBed | Heatiow |  Uthology
Unit/Event V|TopofUnt| GMa) | WiDpth | WiDpth | WiDpth | Temp. _ Data

1 |MOD EROSION N 43| 000f -170.00] -170.00| -)70.00 25.00: 000

2 |Hiatus 34 H 600]  200] -150.00 000 9780 2500 037

3k N 600f 14800] -20.00 000 -1000] 2000 656

4 |rmrovyMovEMENT | E 125600 18000 S0.00] 2000 9.13 15.00 759

& |Hiatus2 E| wsoom| 20000} 0.00| 2060 13.65) 1500 898

6 |0D4DEPOSTION | @soom| 27000] 1000] 10000 33 1000 1260

7T N 12560 20300 1000 10000 453 10.00 1418

8 |Drosera H 45200, 29800{ -1000 1000 1000 1000 14.78

9 [MEDA E dszo0{ 32000 -10.00] 1000 10.00, 1200 1651

10 |Hiatus 1 E| «soom| 32600 -1000f 3000 661 16.00 17.55

11 jupperc.D e| cooom| amoo] 1000 3000 .73 3000f 2328

12lc N a5200| 3ss00f -2000f 1000 -10.99] 3000| 2543 ’
13 |Price CkMovement | & soa00| 40000| -1000| 1000 200 000 283

14 {upper B2 e| «soom| 4i000] -1000] 1000 450 3000f 3028

13 :7] N §94.00] 4300 1000] 1000 1000 3000| 3410

16|81 N| 137200] as500] -w.00| 1000 500l 3000 3570

w7 |a2 N| 1650.00] 463.00 too| 1000 3634 2800) 3604

18 |A1 N{ 207000{ 460.00 1000{ 100.00 73.11 2500{ 3570

19 }A0 N| 2505.00] 48300 10.00 3000 10.33| 25.00 28.49 |

20 |BASEMENT N} 2835.00] 488.00 000 0.00, 000] 2500} 2320

21 [Dumny N 28000 489.00 000 0.00 000 2500 228
HORIZON DATA : MCLARTY

Stratigroph. SHALE | SAND | CHALK COAL | HAUT | VOLCS | CONV |GY/ANH] Initid  Pot/Depthy coaceay | Donsty

Unlt/Event Porosity | Factor
1 {MODEROSION 100 0400 0400}  16.000 2650
2 |Hiotus 344 20 80, 0460 0810 12.470] 2680
3 K 20 80 0460 0810 12.470 2.680
4 |FTZROY MOVEMENT 0 40 0.680 1.620 7570 2740
5 |Hiatus2 60 49 0580 1.620 7.570 2740
6 |G- DEPOSITION &0 40 0580 1.620 7.570 2740
7 H 40, &0 0520 1210 9.720] 2710
8 |Drosera 20 80 0450 1450 8.560 2760
9 {MEDA 20 80 0450 1450 8.560 2760
10 {Hiatus 1 20 80 0440 1450 8.560 2760
11 jUupper C-D 20 80 0450 1450 8.560 2760
12|C 50 15 35 . 05%0 1490 7280 2760
13 [Prdce Ck Movement 95 5 0.690 2370 4760 2.800
14 |Upper B2 95 5 0.6%0 2370 4.780 2.800
16 B2 20, 80 0.180 0.890 9.910 2320
16 {81 65 10 25 0510 1.820 6320 2650
17 |A2 50 50 0850 1.820 6.760 2780
18 JA) 30 25 45 . 0490 1.370 8910 2.740
19 |AO 40 60 0520 1210 9.720 2710
20 }BASEMENT 100 0.050 0.500 4.500/ 2780
21 {Dumimy 100! 0.080 0.500 4500 2780

HORIZON DATA : MCLARTY - MATRIX LITHOLOGY
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CONDUCTIVITY TEMP (G} POROSITY (%) samoio | 7| Average | M " ;
0 ? 1'0 1I5 20 0 5.0 100 0 50 100 Depth 1P| Moluty | Matuity Matudty | L
Py hdd IS I I Y PR B W\ Adedemed o i S d PEE Y i i .
057 *
4 1 484.60f 0 020 020 080l 5
1 2 1296.0| 0 020 020 080} &
0.0 ] 3 1663.90{ 2 390.00 3
X 4 1664.30{ 0 020 020 080| 5
0.57] . . s 175620} 0 020 020 080| 5
-~ ] 6 1759.00} 2 338.00 3
zlE ]
g Q 1.0 7 1759.60] 2 a2.00 3
0] NO DATA NO DATA
§ & ] 8 1760.40{ 0 020 020 0.80| 5
P
- 9 1803.10] 2 416.00 3
3 1.5} .
= 4 10 1893.0] 0 0.70 0.70 085) 5
k k " 1895.90{ 2 384.00 3
2.0 ]
] 12 wira| 2 428.00 3
] oBH 13 we1.40| 2 428,00 3
2.5-_ Koy :
] |L°¥3 .l L) 1998.00{ 2 428.00 3
A
g Healflow Computed :68.4S4(mW m-2) 15 2002.70| 0 0.85 085 130} &
5| PRESENT FACTORS CORRELATION : McLarty 1 DY [ by ; -
¥ . . .
- S e e e R - PR - 7 2065.50{ 0 0.70) 070 130} 5 +
.
18 2157.70| 2 440.00 3
19 2187.71) 2 483.00 3
20 2167.50] 0 0.85) 085, 130] §
Somple | T | Obseed | ¢t F
Depth P Temp, Time Temp. L 21 2158.90] 2 365.00 3
2 158.92| 2 4200 3
! 733.60{ © 48,60 000 4560} 0 2
23 76.80{ 0 X . 1.30] 5
2 2500.00] © 90.00 0.00| 105.00| 0 22 0.85) 0.85
2 2487.00{ 2 472,00 7

TEMPERATURE DATA : MCLARTY
MATURITY DATA : MCLARTY
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o
HEATFLOW AND TECTONIC SUBSIDENCE PLOT : McLarty 1

(run)) HI430 §AvH "ANDI

y 1/8/95 RO U

5

Wby vide M

VR (LOG SCALE)
0.2 05 060708 10 1.3 16 20 25 32 40
1 1 1 L 1 % /] L i ] i
0.5
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Variobie
Bads

Stratigroph. E| Depihto | Age | Minimum [Mcdmum |Modeted | SeaBed | Hoatfiow Lithology Kerogen
Unit/Event V]Topotunit| ova) | WirDpth | WiDpth | WiDpth Temp. Data Data

1 |Quatemory N 3.70; 0.00, -26.80 -26.80 26,19 2500

2 |Base @ H 20.00 200! 0.00 60.00 63.43 26.00

3 |FZROY E 2000} 180.00 0.00 30.00 00! 16.00

4 [ststonc2 . E (400.00)| 200.00 0.00 30.00 0.65 16.00

5 {4 N 2000 246.00 1000 40.00 3057 11.00

6 NV N 231.00f 263.00 10.00 40.00 393 1000

7 {t Poole+Noon) N 397.00| 272.00 10.00 60.00 48.38 16.00 21.36

8 [H N 739.00] 200.00 1000 100.00 39.50 10.00 2553

9 |Drosera\Giackal Eros H 1145.00] 298.00 -20.00 10.00 0.66 10.00 27.61

e N 1146.00f 310.00 -20.00 10.00 9.9 10.00 3108

11 |[MEDA E 1281.00] 32000 5.00] 30.00 1500 1200 3.8

12 |Upper F(UpperAnd) | E Q0000  326.00 1000 30.00 00 1400 36.24

13 [F (Ancd N 1281.00] 340.00 10.00 $0.00 35.79 2000 37.67

14 [F Lawed N 1602.00] 34600 10.00 $0.00 47.90 2200 38.03

15 {F Source N 1630.00f 351.00 10.00 60.00 3254 22400 3837 ene | o
16 [E N 1716.00f 354.00 10.00 3000 30.00 26.00 38.37

17|10 N 230200 388.00 10.00 30.00 10.00 28.00 34.90

18 | Basement 1 H 2641.00f 375.00 0.00 0.00 001 2000 2044

19 |Basement H 2641.00]  400.00 0.00] 0.00 0.00 30.00 276

20 [Basement 2 N 2641.00] 489.00 000 0.00 0.00 26,00 2.76

HORIZON DATA : MEDA1

Stratigraph. SHALE [ SAND | cHAaK COAL VOLCS | CONV [GY/ANH| initiad  Pot/Depth couxaer | Density
Unit/Event Porosity | Factor

1 |Quatemary 100 0400  0400f 16000 2650
2 |eme @ 100| 0400 0400 16000] 2650
3 |FmzROY 80 60 0550} 142f 8500 2730
4 £0) 50 0560] 1420] 8se0| 2730
s b 70 30| 0s10{ 1820 es%0f 2760
& Jram 49, 60, 0520 1210]  9720] 2710
7 |1 Poole+Noon) &6 35, os00) 17| 7320 2750
8 lH, 20 70 04%0f 1010 11010] 249
9 |Drosera\Ghackol Eros 10 040 0600 WMID[ 2670
10le 10 %0 0430]  0600| 14320 2670
11 [MEDA 40 0! 050 210 9wl 2710
12 |Uppet F Unper Anch 40. 60 o520 12wf 97| 2710
13 [F (Anc) 85 35 10 '}‘“ 0560 1,600 ~ 2740
14 Jf dawed 85 35, 10] ‘_M_

15 [F Source 65, 35, 10| 0660 1600 7% 2740
16 [E 20 10| 70 0460f 1370 8970| 2750
17 (D 16 85| 0450(  1380{ 8900 2760
18 {Basernent 1 100 ooto] os00f 4s00| 2760
19 {Basement 100 0050 0800 4s0f 2760
20 [Baserment 2 100 0050| o0s00| 4s00f 2760

HORIZON DATA : MEDA1 - MATRIX LITHOLOGY
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N o
CONDUCTIVITY TEMP (°C) POROSITY (%) o | 1] Averoge | M Moo .
0 5 10 15 20 0 50 100 0 50 100 Depth [P | Matudty Maturity Matuity | L
st d s s 2 ol s 2 2 2l 2a o W TN TR T W W SN W N 1 PU Y s a1l A A A A
-0.5 J
] ' 274.00{ 2 470.00 3
E 2 asowl2| . 4.0 K]
0.0 3 430.00§ 2 492.00 3
] a|. suml2 464.00 3
0.57] s 59200} 0 0.49) a
E i s 20| 2 506,00 3
zl2 ]
5 a 1.0 7 707.00} 2 463.00 3
§ p 1Y NO DATA NO DATA
DU
sl 1 8 750.00| 2 463.00 3
E ] ° a38.00f 2 468.00 3
1.5}
s ] 0 1016.10( 2 464.00 3
k . n 1050.00{ 0 058 a
2.0 2 msw| o 020] 020 080 5
1 . 13 1381.00{ 2 485.00 3
k- T Koy :
e Templog ¥
z 2.5 ] Log Run® ® a . ) 1415.00{ 2 485.00 3
4_;.' Heatflow Computed :69.896(mW m-) 16 1500.00) 2 463.00 3
5 PRESENT FACTORS CORRELATION : Meda 1
16 1541.00| 0 0.69| 4 (00)
=
7 1843.00] 2 481.00 3 \l
18 1666.00{ 2 431.00 7
19 1897.00| 2 45000 3
o |11 onsoned | @ . 20 1625.00] 2 465.00 3
th |p| Tomp. ! Temp. | L -
Dep . lome. e omp 21 173200f 2 484.00 3
1 12190 © 5200 0.00 6200 0 2 1832.00| 2 459.00 3
2 §79.00) 0 8480 0.00] 64.40| 0 23 1900.00] 0 070 070, 08s| s
3 1036.33| of 7278 000 7278} 0 24 2195.00| © 0.85| 0.85| 130| 5
4 1219.00{ 0 76.60 0.00 76.60| 0 2% 220100 0 0585 085 130 §
13 1224.40{ 0 60.00 0.00! 60.00( 1 2% 232300 0 085 0285, 130{ 5
3 1824.00{ © 8220 0.00! 8220 0 27 2u7.00| © 140 140 195) 5 .
7 1573.90] © 22 000 7220| 1 28 2378.00| 0 140 1.40] 195] §
8 1885.20| © 83.30 0.00| 83.0} 1 ' 29 2617.00{ 0 077 4
9 192000{ 0 85.00 0.00| 85.00| 0
MATURITY DATA : MEDA1
10 2040.00| © 84.40 0.00| 8440 1
n 2044.90| 0 20.00 000 90.00| 1
12 224000 0] 88.30 ooo]  saz0lo
13 2288.10 o 9t.10 0.00, IR
14 24239 of 9167 0.00] o167} 0
15 2476.90] 0| 06,70 0.00| 96.70 1
1
16 2683.60] of 124.4 0.00| 12244 1

TEMPERATURE DATA : MEDA1
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r

Ketogen
Cata

Varioble
Beds

TYPEIB

TYPEIB

TYPEIB

LOWGOLO

Stratigroph, E| Dopthto | Age | Minimum |Madmum |Modeled | Sea Boed

Unit/Event v{Topofunt| ¢ |WiDpth | WiDpth | WiDpth | Temp.
1 |ouatemary N an| o000 00| 00| ss00] 2500
2 [pase@ H soo| 200 o000l o000 oo 2500
3 |rmnov 3 s00| 10w oool 00| so0| 600
4 |uppery e| owon| 2om| 00| 00| 3| 1500
5 i N 500| 248.00! 1000 80.00 45,40 1200
s lawm N|  1200] 28300 w00 000 1544|1000
7 |1 PoolasNoon Nl seec 212000 00| 000 288 1000
8 ln n|  e700| 2000 w00 10000] 7] 1000
9 {Drosora Hiatus H| weaco| 20800] 600] 3000 1600 1000|2677
10 |Meca €| tesoo| aoo| so00] sooo] wsoo| 1200 s
11 uppererandeson  |e]|  wooom| az00|  soo| sooo| 4] s e
12 |upper FLaure! e| cwon] 0| 600 o] 262 2200 3em
13 {F tenwraly N 1088.00| 352.00 5.00! 100.00 £5.66, 24.00 40.47
e Nl 10s00] 3sac0] 10000 30000 10001] 2s00| 3em
15 |eclanmoeyersource N  1eso00l semo| 10000| o] woo|  zsoo] a0
16 |E BasalSource N[ 20000 3c000| 10000| 30000 zoresl 2se0f a0
17 |D N 2628.00] 365.00 100.00 300.001 176.65 28.00 37.40
18 [p sourco N| aso000| sr300] 10000 smeo| was| 2} z0m
wlc N| aso000] 3500 000 100 000 s000| 2resf
20 {Pacescx e| soocol 4000 2000 0| 33| soc| 20
21 Jez e| coom| awm| :w| 00| 0wl s e
22181 N §000.00] 455.00 10.00 20.00: 10.01 28.00 4387
23}a2 Nl sw000) 46300 10m| com| 13ss| 2800 aswe
24 {a1 N| w000 s000] 1000 0| 6723 2o asw
25 |A1 250urce N| eso0o] 40| 1000} 1000] sea7| | aser
26 |7A0 N 740000 483.00 10.00 30.00 30.00. 25.00 41,18
27 |Basement N| 80| 4ssco} ool 1000 10m0| 2500 3084
28 [Duromy N| sswm| amo| oo t000] ww|  ze| 203

HORIZON DATA : MIMOSA

Stratigraph. SHALE | SAND COAL | HALT | voLes | conv {Gv/aNH| initid  POrDOptN couae, | Densty

Unit/Event Poxostty oF
1 |Quatemany 100 0400f ‘o0400f 16000f 2650
2 | @ 100 0400| odoo| 16000{ 2650
3 |rmroY 45 85 o500 1310 9| 272
4 |uppors a5 85 0530| 1310f 9.130] 2720
5 s ) 60 o520 12100 9720] 2710
6 lam &0 40| 0580| 16| 7570 2740
7 1 Pooleshioon) 60 40, 0s80{ 160 7s70] 2740
M 40 &0 0520 1210f 910 2710
9 |Drosera Hitus 100 o700] 24| as0] 2800
10 {Moda 70 30| osw 180 ss0| 2760
11 |upperF2anderson 70 30 0610] 18, ss0| 2760
12 [upper FLowe! 70 30 ostof 200 s810[ 2780
13 [F Qenwad 30 70 0490 1570 7.920 2760
ule 0 60 os 16| 730 2770
16 € Clanmoyer Souce 50 40 10 osso| 1500 sae0| 2740
16 |€ Basalsouce 50 40 10 osso| 180 eae0| 2740
7 {0 &0 40 05801 1.620' 7570 2740
18 jD Source &0 20 20 0580 1.760 6.890 2.760
19c 30 70 oa0] 1010 noto| 240
20 {Pricesck 95 5 06| 2370{ 4700{ 2800
21 [82 30 70 oza0| 10m0] oo0m| 23
22 1B} 70 20 n 0570 1990 5210 2730
23 [A2 80 20 0.640 2.180 5370 2.790
24 |A1 B0 30| 20 0550 1.5680 7.810| 2740
25 [Al 250uce 50 30 20 oss0l 15| 7s810] 2740
26 |20 50 30 20 0550 1.680 7.810 2740
27 |Bosement 10 aos0| 0500} asoo] 2760
28 |Dummy 100 0050 0.500 4s500| 2760

HORIZON DATA : MIMOSA - MATRIX LITHOLOGY
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CONDUCTIVITY TEMP (°C)
] 5 10 15 20 0 100 200
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13 81218 P
DEPTH SUB-SEA {km.)
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o
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b
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o

'Y SWWRE PETEE PR RRUEN U AR P W s o e

NO DATA

Heatfiow Computed :63.201{mW m-)

PRESENT FACTORS CORRELATION : Mimosa 1

¢ WinBury vid

Sample | 7| Observed | Circulation | Estimated | F

Depth P Tomp. Time Tamp. L
1 1273.00| © 68,00 7.00 s8.20| 0
2 2388.00] 1 104.44 0.00 10444 1
3 2700.00| ©0 98.00 21.00 98.00{ 0
4 2896.00| © 97.80 .60 97.600| 0
5 3368.00| 1 123.80 0.00 12089 1
6 4anoo| o 333 2400 146.00{ 0

TEMPERATURE DATA : MIMOSA

*

MATURITY DATA : MIMOSA

Sample Aveioge Minknum Maoodmum | F Samplo 11 Average Meoimum Mcdmum | F
Depth Matuity | Matuity | Mottty | L Dopth | P | matuiy | Matutty | Matuty |
1 106.00 035 ° 37 2430.00} 2 433.00 3
2 340.00 051 [ 38 2431.00| 0 140 140 195] 5
3 480.00 054 ° 39 2500.00| © 0.60) 9
4 480.00 3.50| asof 2 40 250000 © 094 9
6 660.00) ‘049 o a 2675.00| 0 0.75| [
3 640.00 052 4 42 072,75 3 550 650! 2
7 670.00 055 [ 43 3374.00| 0 118 4
s 860.00 360 aso| 2 aa 341000 0 103 [
9 840.00/ 052 ) a5 3410.00{ 0 077 0
10 980,00, 051 9 4 3640.00{ 0 103 9
n 1065.00! 049 9 a7 391600 0 2.17 [
12 1125.00 066 [ 48 4080.00{ 0 230 [
13 1125.00 020 020 080[ 5 4 4080.00) 0 139 9
%) 1170.00 020 020 0.80| § 50 4108.00| 0 208 a
15 1200.00 020 020 080] 5 61 anzof 2 394.00 3
| 10w 020 o2 0%%15] MATURITY DATA : MIMOSA
7 1290.00 020 020 08| s
8 1356.00 052 [
19 1425.00 020 020 080 5
20 1500.00 020 020 080] §
21 1516.00 0.65 9
2 1620.00 0.70 0.70 08s{ s
23 1730.00] 049 9
24 1920.00) 070 0.70 085] &
25 1945.00 108 9
2 1950.00 " oss 085 130] 8
27 2216.00 6.50 650{ 2 .
28 2215.00 157 9 '
2 2215.00 098 [
0 2350.00 157 9
3 2350.00 193 9
32 2400.00| 085 085 130f 5
kY 2426.00 076 4
34 2427.00 600 7.00 2
35 2427.50 097 9
% 2427.50 0.60 [

06
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Steatiraph, E | Depihto Age | Minimum |Mmdmum | Modeled| Sea Bad | Heatflow
Unlt/Event ViTopofunt| oMo} | WhDpth | WiDpth | WitDpth | Temp.
1 [Quatemary N 3.00 000{ -12200| -12200( -122.00 25.00 000
2 |K/Tetodon 13 600 200 -80.00 20.00 ~79.99! 25.00 161
3{n E (100.00{ 105.00 -10.00 30.00 283 2200 508
4 |7 € G0.00| 14500 . -10.00 30.00 10.18 20.00 7.6
§ |Fitzroy Movement € ¢G00H] 10000 +10.00! 30.00 2.9 16.00 10.63
6 [Hiatus € (850.0m| 200.00 10.00: 60.00 1656 1400 1272
7|0 E (800.0D| 243.00 10.00 40.00 209 14.00 18.96
8l N 500 253.00 10.00 60.00 29.99 10.00 21.04
?H N 1158.00] 200.00 0.00 100.00 540 10.00 28.68
10 | 7Drosera H 400000| 296.00 0.00, 100.00| 55.43 10.00 30.76
1nie N 400000f 310.00 0.00 100.00 8N 10.00 uz
12 |Meda Movement E 4565.00] 320.00 5.00] 100.00 7363 1200 az.70
13 |Upper And E Q50.00){ 326.00 5.00) 30.00 14.18 16.00 30.78
14 |F (And) N 466500) 332.00 5.00 60.00 37.62 16.00 4.7
15 |F LaweDd N 6535001 348.00 5.00] 100.00 8.% 25.00 41.86
16 |F Source N 8500.00| 352.00 100.00 200.00| 200.00 25.00 41.86
17 (E N 8600.00] 354.00 100.00 200.00| 160.53| 26.00 4186
8|0 N 11600.00]  366.00| 100.00 200.00 200.00 28.00 30.00
12 {D 7Source Ni 1250000| 373.00 100.00 200.00 200.00! 28.00 30.76
20 |Basement H| 1300000} 376.00 0.00] 0.00 o:ou 30.00 21.74
21 |Dummy 1 N 1300000|  400.00 0.00 0.00] 0.00 30.00 21.74
22 | Durmirry N| 1301000 460.00 0.00 0.00| 0.00; 30.00 2174
HORIZON DATA : MYROODAH

Uthology
Data

Ketogen
Data

Variable
Bocs

TYPEYB

Stratigraph. SHALE | SAND | CHAIKX COAL VOLCS | CONV [GY/ANH] Inttkd  Por/DopIl coaxsey | Dorsity

Unfi/Event Poeosity | Foctor
t {Quatemnary 100 0400 0400] 16000 2650
2 [K/T erosion 40 40 0520 1210 9.720 2.710]
3 40 60| 0520 1210 .70 2710
4 7K 60 40 0.580 1.620 75670 2740
5 |Fitzroy Movernent 50 50 0.560 1.420] 8580 27%
4 {Hichs 50 50 0550 1420 8.5%0 2730
7 | &0 80 0680 1420 85980 27%
8 ft 50 a5 5 0.660 1.650 7470 2670
9 H 30 70| 0490 1010 11.010 26901
10 |?Drosera 30 70 0400 1010] 11010 2600
nie 30 70 0490 1010 11010| 2400
12 |Meda Movement &0 80 0850 1420 8.580 270
13 {Upper And 50 50 0550 1420 8.580 2.7%0
14 |F Anch &0 80 0550 1420 8.580 27%0
15 [F QaweD &0 20 0580 1.780 8800 2.740
16 |F Source 10 90 0430 0.600 14120 2470
17 € 10 920 0420 0.600 14420 2670
181D ‘10 20| 0430 0.600 14.120| 24670
19 |D 7Souwce 10 90 ] 0430 0.600 14220 2470
20 {Basomant 100 . oosof o500 as0| 2760
21 [Dumimy | 100 0.050 0.500 4500 2760
22 [Oummy 100 0.050 0500 4500 2740

HORIZON DATA : MYROODAH - MATRIX LITHOLOGY
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CONDUCTIVITY TEMP {"C) POROSITY (%) sample | 1| Averoge | Mikmum | Madamum | F
/] 5 10 15 20 0 100 200 300 [}] 50 100 Depth P | Matuity Maturity Motudly | L
aasnt s s s ot e s aada pa s 2V 2 s o 2 8 s a2 2l 2 2 PN W S'Y A i n
0] 1 ss.60| 2 463.00 3
4 2 137.16] 2 464.00 3
3

2] 3 27850| 2 484.00 3

a 358.10] 2 462.00 3

4_' \ 5 anso| 2 as4.00 3

z E ] 6 a.00| 2 473.00 3

§ E ] 7 519.70 2 464.00 3

ECER NO DATA NO DNTA NO DATA

= ,_é 1 8 583.70| 2 454,00 3

E ] ° s61.40| 2 471.00 3

s 8 ; 10 2.0 2 473.00 3

) ] 784.90] 2 456,00 3

107] 12 879.30| 2 466.00 3

3 1 13 967.70| 2 474.00 3

12] 14 135.80] 2 454,00 3
Hoatflow Computed :57.373(mW m-7) . | ' MATURITY DATA : MYROODAH \D
PRESENT FACTORS CORRELATION : myroodah1 Go

T Wokuy vide ot
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Variable
Bads

Stratigroph.

SAND

Shatigraph. Depthto | Age | Minknum [Mcdmum [ Modeled | Seas Bed Ketogen
Unlt/Event TopotUnt| Ma) | WiDpth | WiDpth § WhDpth | Temp. Data

1 | QUATERNARY assl ooo] -w2n| avem| ac2nf 2500

2 |marus a sw0| 2000 2m| o] -ww| 280

3l s0f wsoo] 200 00| -woo] 2200

4 [Hans3 27270 1800] -wo| eoo| 4as| 2000

5k 27| sl 000  sow| 92| 2000

6 |FITZROY TRANS enzal 1wom| 100| 0| 39 s

7 |Hatus 2 0on| 20| tom| com| 2275 w0 1
8 |oep Ha wnon| 27200 1000] eooo] 1213  1000] 7e
oln enzal 23| 10m| 1000 07| w0 1067
10 |orRoserA o02s| 2800 -l ww| ooo[ 0e| 2097
11 |mepa oo02s| smoo| -0 ww| o] 1200 2285
12 |Hatus 1 coon| 3| -0 wo| -ww| o] 20
13]oer € ason| amoo] 20| 0| 0a| 2wl s
14 |prices cx Movement oo025| 4000 -2000| 1000| 0ol 00| a4
16 {upper 22 wwoon| aw0c0] -0ow| 0| 0| s0m| 30
16 |e2 omss| aooo| -0l we| am| 00| a7
17l wsr67| ass00] -0o0| 1000|303 s000] asce
18|a2 w267| 43w 00| 1000 2600 2800| a3z
wlar 10725 aswo| 1000 10000] 10000 2500] a2z
20 (a0 wso| awom| wo| | o] 2s00] as2e
21 | RASEMENT 1777.01} 483.00| 0.00 0.00 0.00] 25.00 28.45
2 l;nnmy wooo| 4000 ool ooo] o000l 2s00| 267

HORIZON DATA : PARDA

CHALK COAL | HAUT | VOLCS | CONV [GY/ANH{ Initidl  |Por/Depth! coacssy | Density
Unit/Event Porodty | Factor

1 [QUATERNARY 30 70 0.490 1.010 11.010 2650
2 {HIATUS 4 30 70 0.490 1.010 11.010 2.690
3L 30 70 0.490 1.010 11.010] 2.690
4 |HATUS3 50 50 0.550 1.420 8.580 2730
5 K' 40 &0 0.520 1210 9.720 2710
6 [FIIZROY TRANS 60 40 0.580 1620 7.570 2.740
7 |HIATUS2 60 40 0.580 1.620 7.570! 2.740!
8 |DEPHA &0 40 0.580 1.620 7.570 2.740
9 H 30 70 0.490 1010 11.010 2690
10 |DROSERA 100 0.400 0.400 16.000 2.650
11 [MEDA 100 0.400 0.400 16.000 2.650
12 [HIATUS 1 100 0.400 0.400 16.000 2.650]
13 |[DEP C 20 80 0.460 0.810 12.470 2.680
14 {PRICES CK MOVEMENT 20 80 0.180 0.890 2910 2320
15 {UPPER B2 20 80 0.180 0.890 9910 2320
16 B2 80 20 0.640 2020 6.500 2770
17 |81 80 10 10 0.600 2110 5.470 2740
18 |A2 70 30 0.610 2.060 5.810 2.780'
19 lA1 30 20 50 0.490 1.410 8.700 2.740
20 |AD 70 30 0.610 2060 5.810 2.780
21 [BASEMENT 100 0.050 0.500 4.500 2760
22 (Dummy 100: 0.050 0.500 4.500 2.760!

HORIZON DATA : PARDA - MATRIX LITHOLOGY
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TEMPERATURE DATA : PARDA

CONDUCTIVITY TEMP {°C) POROSITY (%)
0 5 10 15 20 0 50 100 ¢ 50 100
FEPSPEPI WSPRIT IFT T A PUREP TR T " PRRUIPUN IRV S S
-0.5 ]
0.0
€
=2
sls 0.5 ]
g VI’ ] NO DATA NO DATA
213
gla
gl 1
25
3l
B 1.0
£ ]
% .
3 -3
g 187
i
* BHL.
¥ Hoatflow Compuled :68.373{mW m-)
3 PRESENT FACTORS CORRELATION : Parda
=
Sample T | Observed | Clrculation | Estmated | F
Depth 4 Temp, Time Tomp. L
1 548.65 0 4.1 0.00 46111 0
2 1409.41 0! 7444 0.00 7444| 0
3 1905.63| 0 83.33 0.00 9500| 0

Sample T{ Averoge Minimum | Madmum | F

Dapth P { Matudty Maturity Matuity | L
1 1186.00{ 0 020 020 080} 5
2 1287.00( 2 424.00 2
3 131100 2 43400 2
4 13165.00{ 2 426,00 2
5 1316.00{ 0 020 020 080 5
& 1317.00{ 2 431.00 2
7 1332.00( 2 43000 2
8 1487.00| O 020 0.20 085| &5
9 1660.00( 0 070 070 085| 5

MATURITY DATA : PARDA

96



|
TIME (Ma) TIME (Ma)
450 400 350 300 250 200 150 100 50 000 450 400 350 300 250 200 150 100 50 05
S —————— ! HDOVICIARILURIDEVONTANCARBONIFERCUP ERMIA(TATASST] ~ JURASSIC  ICRETACEOUST TERTIARY ’
120] !
05 : [
5 : 100
100 o L
E 10 = K
-~ 80 E [ 05 2
2l € g 2 =
2% 155 z S H
& |~ - o o
(z 607 5 g S—s
=iz = = 1.0 =
HE 5 1 Bl =
N (203 4 <
g| 0] - e
3 3
g 3 | 1.5
% _|oroovician [BILURIA] DEVONIAN | CARBONIFEROUS [PERMIAN] TAIASSIC] JURASSIC | crevaceous | vemmary 2.5 i Maturity Mathod : Kinetic | At
E 20 ) Sea Level -
T 1| 1oat Flow - T Sediment Inlertaca W F
X Tectonic Subsidence & 5 Sediment Proserved — 5
5 (Unconformities) — Unconformitlas -
(MivMax Range)  + - & 150-Ro - 5
: i Prasent Hoatflow = 66.372 (mw m5 L 3.0 : [ 2.0
- %
| HEATFLOW AND TECTONIC SUBSIDENCE PLOT : Parda 5 GEOHISTORY PLOT : Parda
£ =

OBSERVED vs COMPUTED MATURITY PLOT : Parda

i (N ¢
: ~
i
|
VR (LOG SCALE)
0.2 05 060708 10 13 16 20 25 32 4.0
3 i 3 1 L] [ ] 1 1 () [}
-0.5
Koy :
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CAl (Ro=)
- 0.0’
K
g ]
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E 3
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g 2
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i
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¢
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Statigroph. € | Depthio Ago Minimum | Madmum | Modelted | Sea Bad | Heatfiow Lithology Kerogen Varable
Unit/Event ViTopofUnit| va) WhDpth | WiiDpth | WirDpth | Temp. Data Data Beds

1 |Quatemary N 5.00] 000 -255.00 +2665.00, -284.99/ 25.00

2 {Hiatus 3+4 H 15.00 200 -200.00 -50.00 -183.52 25.00

3K N 15.00f 148.00 <20.00 '0.00 -3.17 18.00

4 |FITZROY MOVEMENT € 85.00] 180.00] -50.00 0.00] 49.99 15.00

6 [HIATUS 2 or DEP €| wsoom| 20000 000 2000 433 15.00

& |00 DEPOSTION €| @ooon| 2700 1000] 6000} 23.49 1000

78 N £85.00] 293.00 0.00] 100.00 3257 10.00

8 |Drosera H 408.00] 298.00 10.00 30.00 10.01 10.00 942

9 ImeoA 4 40800 32000 1000{ 3000 1001 2m| e

10 [HIATUS or DEP el @soomf 32600 1000 3000 1605 1800 1220

= el e00m 35400 10.00 3000 1001 * 2500 1497

12 Juppero e «ooom| 3s6.00 woo| 3000 1001  27.00] 183

13 N 408,00 370.00 000] 3000 142 2800 1706

ujc N 732.00{ 37500 2000 1000| -199 3000 18.10

16 |PRICES CK ?Hiatus H 1018.00| 400.00 -10.00 10.00 3.89 30.00 222

16 [B2 N| 101800 41000 1000 10.00 9871 3000] 239

17|81 N 197.00] ass.00) -1000 10,00 600 300| 2000

18 A2 N| 230300 4s3.00 1000{ 6000 1335] 2800 3024

1At N| 264900 2460.00 1000 0000] 8777 2500 2965

20 [A1 Sowrce N| 2m000] 47800 1000 10000] 3781 2500 27.46 Z LOWGOLD
21{A0 N| 295500 483.00 woo| 3000 3000 2500

22 |BASEMENT N 3200.00] 488.00 000 0.00 0.00 25.00 18.44

23 {Pummy N 321000| 480.00 000 0.00 00| 2500 16.36

HORIZON DATA : PEGASUS

Statigraph. SHALE | SAND | CHAIK COAL | HAUT | VOLCS | CONV [GY/ANH| Initial  {POr/Depthl cosceay | Denally

Unit/Event Porodly | Foctor
1 Quatemary 100 0.400 0.400 16.000 2.650
2 |Hiatus 3+4 100 0.400 0.400 16.000 2,650
3 K 100 0.400 0.400 16.000 2650
4 {FIZROY MOVEMENT 60 40 0.580 1.620 2.570 2740
& [HIATUS 2 or DEP 0 40 0.580 1.620 7.570 2740
6 1(H)- DEPOSITION &0 40 0.580 1.620 7.570 2740
7 |8 35 65 0.510 1.110| 10340 2700
8 |Drosera 30! 70 0.490 1.570 7.920 2.760
9 |MEDA 0 70 0.490 1570 7.920 2760
10 [HIATUS or DEP 30 70 0.490 1.520 7920 2760
1 |%E 30 70 0.4%0 1.570 7920 2760
12 |Upper D 30 70 0.490 1.670 1.920 2,760
130 10 80 10 0.440 2200 9.530 2770
14|C 10 20 0.430 Q.600 14.120 2670
15 |PRICES CK ?Hiatus 15 ] 10 70 0.200 0850 10350 2370
16 (B2 15 5 e 70 0.200 0850| 10.350 2370
17 |81 70 10 20 0.540 1.920 6.020 2670
18 (A2 80 20 0.640 2.180 5370 2790
191A 40 10 50 0.520 1610 7.680 2760
20 |A) Saurce a0 10 50 0.520 Lel10 7.680 2760
21 {A0 40 60 0.520 1.210 2720 2710
22 |BASEMENT 100 0.050 0.500 4.500 2,760
23 |Dummy 100 0.050 0.500 4.500 2760

HORIZON DATA : PEGASUS - MATRIX LITHOLOGY

86



1/8/% 81842 PN
DEPTH SUB--SEA {km.)

WinBury vldc §

CONDUCTIVITY TEMP (°C} POROSITY (%)
0 5 10 15 20 0 50 100 50
aeaa o b aaaa doaa g b oy PR P i a2 j S
-0.5
o.oq
0.57]
1.07]
] NO DATA NO DAXA NODATA -
157
2,07
i BH
4
257

3.0

Heatflow Compisted :87.808(mW m-)

PRESENT FACTORS CORRELATION : Pegasus 1

|

Somple T} Averoge Mintmum | Modmum | F

Depih P Maturity Maturity Maturty L
1 2500.001 G 0.85 0.85 1.30{ &
2 255000 0 085 085 130| 5
3 260000} 0 0.85 0.85 130| 8
4 2650.00| 0 085 085 130} &
1] 270000 0 085 0.85 130 &
6 2750.00| 0 0.85 0.85 130] &
7 2800.00| 0 0.85 085 1.30f 5
8 2850.00( 0 0.85 0.85 1301 5
14 2000.00{ 0 0485 085 130{ 8
10 2950.00] 0 0.85 085 130 8

MATURITY DATA : PEGASUS

66



TIME (Ma)
450 400 350 300 250 200 150 100 50 0
PRNEIFIS WPET ORI I BN P EETE BrSr SN SPEPENE APEEPENEE SPENRPTER ST RS NN ¢ )]
120 }
] [ 05
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4 [ 1.0 5
2| 8] L =
= E 1 F 15 5
5 - =]
2= 60 g

& F =
= =
= (203
40 |
_'clnowclmlsmunw DEVONIAN | CARBONIFEROUS [PERMIAN| TRIASSIC | JURASSIC | creTAcEOUS | TERTIARY L 2.5
20 3
M Heat Flow -
4| Toctenic Subsidence &
(Unconformities) ot

1] MivMax Rangey  +
; o 3 Prasent Hoalflow = 67,600 (MW m-2}{_ 3.0
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HORIZON DATA : PERCIVAL

Stratigranh. €] Dopthto | Age | Minkmum [Madmum |Modated| SaaBed | Hoatow |  ttology | Kerogen | Varoble
Unit/Event V|TopofUnit| (vio) | WiDpth | WhDpth | WiDpth Toemp. bata Data Bods
1 {ouatemary N s00{ 000 2060 28060 -26000] 2500] o000
2 |Hictus 344 H 520] 200] 2000] oco] -1Booa] 2800 0w
3 [FIIZROY £ 520 180.00! ~50.00; 30.00 -0.16! 15.00 1265
4 |Hotus2 €| cwon| 200 2w 00| 798| o] 143
5 [upper b4 e| ooom| 200 ooo] eoco| 32| 0| 22
s N 520 am| 2000 1000 17saf 1000] 2010
7 [brosera H| asom| xem| s00] a000] 25| 1000 250a
8 |meoa e] 400 moco| so0] 00] 236 1200 202
9 lpep 7 e| asoom| asoo] soo| 00| 780] ww| 206
0le N|  assoo| ssao| 500l mooo| wem| 2700 s
nlp N 70| o] so0] 3000  s70] 2800 asr2
12|psource n| 1000 aram| soo] soo| wer|  28e0] 3208 —
1le Nl rasoo| awo| oo 0wl -wm| 300w
14 |prces ck g| 186000 amow| 20| 1000 -2 00
16 |upper 62 e] o] awo| -0 1] 00 300 3w
16 e n] 1s000] 4zl -] 1000 33 00| 2w
e Nl weooo| 4ss00] S| 0]  121]  z000|  sser
16 |A2 N omsoo| 400 2000 t100cd] sissl 200  aras
w]ar N| o100 awo] 100 1000 79es| 2500  see7
20 (a0 M| 2msco| assee] 0co] soc0| t0o0] 2600 a2es
21 [Basement N{ so000] assoo| ool 1000 w0 200 2
" 22 lowrey n| oswooof 4wl ooo| 1000] 1000 2| 20

Strotigraph. SHALE | SAND | CHALK COAL | HAUT [ VOLCS | CONV {GY/ANH| Initidl  [Por/Depth| covcsay | Density

Unit/Event Porosity | Foctor
1 [Quatemary 100 0.400 0.400 16.000 2.650
2 {Hiatus 3+4 & 40 0.580 1.620 7.570| 2.740
3 (RIZROY &0 40 0.580 1.620 7.57()I 2.740
4 (Hatus 2 &0 a0 0.580 1.620' 7.570 2740
65 |Upper Hi L] 40 0.580 1.620 7.570 2.740
6 iH L t] 40 0.580 1.620 7.570 2740
7 |Drosera 40 0 0.520 1.690 7.330 2.770
8 |MEDA 40 &0 0.520, 1.690 2.330 2.770
9 {Dep 40 60 0.520 1.690 7.330 2770
10 |E \H 0 0.30 1.180 7.940 2.570
nio 65 20 25 0.50 1.720 7170 2.760
12 |D Source 20 25 0.560 1.720 7170 2.760
13|C 30 70 0.490 1010 11010 2.6°0
14 |PRICES CK 95 5 0.9 2370 4.780 2.800
16 {Upper B2 95 & 0.690 2370 4.780 2.800
16 (B2 95 5 0650 2370 4.780 2.800
17 |81 95 5 0.690 2370 4780 2800
18 |A2 70 15 153 0.610 1940 6.230 2.770
19 {Al 75 25 0630 1.920 6.280 2760
20 {AO 70 30 9610 1.820 6690 2.760
21 {Bossment 100 0.050 0.500 4.500 2760
22 |Oummy 100 0.050 0.500 4.500 2760

HORIZON DATA : PERCIVAL - MATRIX LITHOLOGY
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CONDUCTIVITY TEMP {°C) POROSITY (%)
0 5 10 15 20 0 50 100 0 5
NIV EPENPE BNl PP PP i PP T
NO DATA NO DATA
.

-0.5
0.0]
.05
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2|9
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[=1
'l 157
2.0
$
2
=
3

Heatflow Computed :67.440{mW m-2)

PRESENT FACTORS CORRELATION : Percival 1

Sample T | Observed | Circulation | Estimated | F
Depth P Temp. Time Temp. L
1 1413.00| © 61.00 0.00 61.00} 0
2 2446.00( O 103.00 0.00 103.00} 0

TEMPERATURE DATA : PERCIVAL

Somple T { Average Mintmum | Moadmum | F

Depth [ Maturlty Maturity Mgturty L
1 2028.00] O 0.85 085 1.30| 5
2 2045001 0 085 0.85 130 5
3 2056.00; 0 085 0.85 1.30| 5
4 2067.00 0 0385 085 1.30] &
5 2067.90! 2 434.00 3
6 2170.00; Q 0.85 0.85 1301 5
7 23|o.ooi 1} 1.40 140 195{ 5

MATURITY DATA : PERCIVAL
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Straticraph. E | Depthto Age Minimum | Mcsdmum | Modeted | SeaBad | Heatflow
Unit/event ViTopotUnitl o) | WhDpth | WiDpth | WhiDpth | Temp.
1 {Quatemary H 730 000} -13300f -133.00] -133.00 25.00
2 {Hiotus 34 H 7.30| 200{ -100.00 0.00 -59.91 25.00
3K N 730 16000 0.00 50.00 10.01 18.00
4 [FMIROY E 108.00] 180.00 0.00 30.00 18.24 15.00
5 (Hialus2 E (400.00)] 200.00 0.00 30.00 20.66 16.00
6 |Upper H4 E (300.00)] 253.00 0.00 100.00| 3.69 10.00
7H N 108.00{ 200.00 0.00 100.00; 40.49| ) 10.00
8 [Drosera H 385.00] 298.00 5.00| 50.00 1225 10.00
9 |MEDA £ 385.00] 320.00 5.00 50.00/ 1225 12.00
10 |Dep F of Hiatus E G00.00]  326.00 600! £0.00! 3r4 15.00
11|DepE E Q50.00| 354.00 5.00 60.00| 303 20.00
12 [Uppet D dep E (50.00| 386.00 5.00 60.00| 172.70| 28.00
1o N 385.00{ 370.00 5.00 30.00 16.00 28.00
14{C N §30.00; 376.00 -20.00 10.00 -19.99 30.00
15 [PRICES CK E 733.00{ 400.00 -20.00° 10.00 -4.99 30.00
16 fUppar B2 E (@50.00| 410.00 ~20.00! 10.00 -11.07 30.00
17|62 N 733.00| 450.00 -10.00 10.00 -3.76 30.00
18 {81 N 776.00] 455.00 +10.00 10.00 283 30.00
9|A2 N 970.00f 443.00 2.00 80.00 350 28.00
20 |A2LGoidwyerSowce [N 1430.00|  4467.00 200 80.00 60.97 28.00
21 |AL N 167200 4s9.00 10.00 100.00! 51.89 25.00
22 |Al Sowrce N 1040.00| 473.00 10.00 100,00 93.33 26.00
23|A0 N 2067.00f 483.00 0.00/ 30.00 25.35 25.00
24 |Basement N 2120.00] A488.00! 0.00 0.00 0.00! 25.00
25 [Dummy N 2130.00{ 489.00 0.00 0.00 0.00 25.00

HORIZON DATA : PICTOR1

Uihology
Data

Kerogen
Data

Vatrioble
Baxis

LowaGoLo

LOWGOLD

Stratigroph, SHALE SAND | CHALK LST COAL HAUT | VOICS ! CONV (:‘;Y/ANH-E IOt 1POr/DePt| coacney | Densty

Unit/Event l Porosity | Foctor
1 |Quatemary 1001 i 0.400 0.400 16.000 2.650
2 [Hiotus 3+4 0 % ] 0430 0600] 14120{ 2670
3k 10 % i 0430 0600 14120 2670
4 |rroV 25 55 | 0530| 1310| 9i30| 272
5 |Hiatus2 5 5 | os%0| 130]  eazl 272
6 |uppertt a5 65 i 05%| 1310 9130| 272
7 n 4 65 | 0530 1310 a0 2720
8 |prosera 10 %0 ! oa30] 1320 9280 2750
9 |mEoa 0 % | 0430| 1320] 9250 27%
10 |Dep F or Hitus 10 %0 . 0430 1320] o280 275
1 [oepe 10 % | 0.430f 1320] 9as0| 275
12 [upper D dep 10 10 a0 ] 04| 1210) 00| 274
13 o 0 10 80 0430] 1240] o700] 2740
14lc 5 50 15 0s10] 123| os0| 2720
16 |PRICES CK 70 0240 1080|9000 2380
16 [Upper B2 ) 70 02460} 1080{ 9o000| 2360
17 |e2 100 o700 243| 460 2800
18 [o1 80 5 15 0640 2140| 5500 2780
19 (A2 75 25 0630 2120{ ss00| 2090
20 | AZLGokdwyer Source 80 20 0640] 2180| sa30] 279
21 (a1 40 16 05200 1610) 7680( 2760
22 |Al Source a0 10 50 0520 1610] 7680 270
2 [a0 a 50 10 05| 129%| 920 2720
24 |easoment mo; 0050 0500 4500 2760
25 | Dummy 100 oos0| 0s00f aso0| 2760

HORIZON DATA : PICTOR1 - MATRIX LITHOLOGY
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Heatflow Computed :64.500(mW m-%)

PRESENT FACTORS CORRELATION : Pictor 1

Somple Ol Cl F

Depth Temp. Time Temp. L
1 5%0.00 64.40 3.00 67.00| 0
2 570.00 58.80 §.62 67.00§ 0
3 1650.00 80.00 6.50 94.40| 0
4 1650.00 84.40 .30 94.40| 0
5 1650.00 87.70 1675 9Q4.40| 0
L] 1650.00 88.80 21.00 94401 0
7 2130.00 96.10 Q.67 9401 0
a 2130.00 97.40 20.50 92.40| 0
Q 2130.00 97.80 26.00 *K.40|0
10 2130.00 97.80 31.75 .40] 0

TEMPERATURE DATA : PICTOR1

MATURITY DATA : PICTOR1

Sample T | Averoge Minimum | Madmum Sample T | Averoge Mintmum | Modmum )F
Dopth | P | Matudty | Moty | Maturty Depth | P | Motuly | Matulty | Matulty | L
]

) 2100 1 1.00 1.50 3] 210000 0 085 085 1301 5
2 $10.00| t 1.00 1.50 37 215000 O 0.85 0.85 |.30i 5
3 0000} 0 020 020 os0 MATURITY DATA : PICTOR1
a 95000 0 020 0.20 080
& 1000.00§ O 0.20 0.20 0.80
6 1050.00| O 0.20 0.20 0.80
7 1100.00| O 0.20 0.20 0.80
8 1140.00{ 1 250 300
9 1150.00] 0 020 0.20 0.0
10 1200.00| 0 020 0.20 080
n 1250.00| B 020 020 080
12 1300.00| © 020 020 080
13 135000} 0 0.20 0.20 080
14 1400.00} O 0.70 0.70 0.85
% 1230.00| 2 429.00
6 1445.00] 2 43400
v 1250.00] 0 070 0.70 085
18 1260.00| 2 435,00
19 1500.00| © 0.70 o.70 0.85
20 1550.00| 0 070 070 085
2 1600.00| © 070 070 085
2 165000 0 070 070 085
2 1700.00| © 085 085 130
24|  17s000| 0 085 0.85 1.30
25 1800.00| O 085 0.85 1.30
2 1850.00| © 085 085 130
2 190000 0 0.85; 085 130 :
28 1925001 1 400 5.00
2 194000} 2 345(1):
30 1950.00{ 0 085 085 130
R 1955.00{ 2 358.00
32 1970.00| 2 439.00 .

1985.00| 2 30500,

2000.00{ 0 085’ 085 130

2080.00{ 0 0,65: 085 \.SDi

sQl
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Str . SHALE | SAND | CHALK T CONV
Stafigraph. E| Depthto | Age |Mnimum IMaimum |Modeted| SeaBed | Heatiow | tihology | Keogen | Vardable e IST | COAL | HAUT | VOLCS A oty | iDomi cacsar | Dorslty
Unht/Event v|topotunit| oMo) | WiDpih | WiDpth | WiDpth | Temp. Data Bedis
1 | Quatemary N ass| ooo| -sa87| .asas?| .2sas8| 2500 ! |Suolemary 100 0400 0.400| 16.000] 2650
2 [Hiatus 30 H 1219 2000 0000} ooo] -ws08] 2500 2 JHiatus 3+4 20, & 0460|  0810| 12470| 2680
3k N 1219] ws00] -1000] 3000 01| 1800 3 |¥ 2 80 0.460f 0810 12470| 2660
4 {FmrOY E 60.44| 18000] 20000 2000 698 16.00 4 |FZROY 6 40 0.580| 1620 7670, 2740
5 {Hiotus2 e c«oom| 20000 1000 000 0] 800 5 [Hiatus2 60 40 0560{ 1620( 7.570{ 2740
& {upper! el amom| 2300 o00o] 5000 083l 1200 } 6 |upper! 60 ) 0580f 1620] 757| 2740
Al N 50.44] 275.00 10.00 60,00 2735 10.00/ 7H &0 40 0.580 1.620 7.570 2740
8 |H N 36180 290.00 -10.00 100.00! 15.44 10.00 8 |H 45 55 0.530 1.310 9.130 2720
9 {Drosera H 931.18] 298.00 0.00 30.00 2.8 10.00 9 Dxosera 20 80 0.450 1.450 8.560 2.760
10 [meDA g 9s8f w00 ooof 3o00f 2318 1200 10 {MeDA 20 0 oa0| 1am| eso| 2760
1 {Hiotus 1 el @so0m| s00] 000f s000| 1076 1500 N 2 . 0a0| 1450 om0 2760
12[e el qsoom|{ s o000 3000 2208 2500 2 le 20 o oa0| 140 sseal 2760
! y 0.00) ! 3
13 [upper D el cooon| 36600 3000 260 2800 13 lumoor® 2 " om0l 100l osol s
ulo n|  oanis| sm| 0o| 3000 as4f 2000
1o 20 80 0460 1450 85| 2760
15 D source N|  1z000] a2300]  o0oo] 3000 10| 2800 TYPENB
18 (D Source 20 80 0.460 1.450 8.560 2.760
16l n{ 14a800] ars00| -000f 2000 9% 200 -
. 16 [c 20 80 st M e i B s
17 |PRICES X THiats u| wsoo] aooe| 000 1000 514{ 3000 !
: 17 |PRICES CK 7Hiatus 80| 10 10 oe0| 2000 6740 2720]
18 {82 n| 172800 41000 w0 t000[ -s6s] 3000 X
X 18 |82 20 80 0180 oss0{ 990 2320
woler n| 30000 4s500] 1000 1000 198] 3000
: 19 |81 65 5 20 0.530 1.860 6.260 2670
20la2 N} as000] 2s00] 000 om0 a0 2800 ;
20 {A2 80 20 0.640 2.180 5.370 2.790
21{a1 n|  42000] 20| 1000 00| ss0| 2500
2 (a1 40 0 0520[ 1600 7330 2770
2|a0 N} s00000| 48300] 000 3000 0so] 2500
22 |A0 40 &0 0.520 1.210 9.720 2.210
23 |Bosernent n| swooo] 4ss00] o000] 1w0o0] 1000 2500
23 |Basement 100 0.050 0.500 4.500 2.760
24 |Dummy n| s9000] 4w oo0f weo| 1000 2500
24 |Durmymy 100 0.050 0.500 4.500 2.760
HORIZON DATA : SAHARA

HORIZON DATA : SAHARA - MATRIX LITHOLOGY



CONDUCTIVITY TEMP (°C) POROSITY (%)
0 5 10 15 2 0 50 100 150 200 0 50 100
i 1 et vl ooy PO Y } EFSEETIE S WCIV RN AT WS 0 a1 A PR ST PUN S 2
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2|
212 307
£
= 4
407
5.07]
; HeatNow Computed :62.404(mW m-2)
z| PRESENT FACTORS CORRELATION : Sahara
2

Somple | T | Observed | Circulation
Depth P Temp, Time

Estimated
Temp.

1 162.00| O 31.00 0.00 31.00
2 123600 0 65.60 000 66.60
3 207000 0 78.60 0.00 8600

TEMPERATURE DATA : SAHARA

Somple T Averoge Minlmum | Modmum | F

Depth P | Matudly Maturity Matuty | L
1 126.001 2 46500 3
2 169.00¢ 2 46400 3
3 #204.00| 2 471.00 3
4 262000 2 464.00 3
5 280.00¢ 2 47000 3
] 317.00) 2 454.00 3
7 653.90| 0 074 4
8 95000, 1 200 2.00 200| 1
9 1100.001 1 200 200 200|1
10 1198.00) 2 460.00: 3
1 1445.00) 2 464.00; 3
12 2001191 0 0.50 4
13 2i01.00} 2 465.00) 3

MATURITY DATA : SAHARA

8al
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Stratigraph. E| Depthto | Age [ Minimum A A $Sea Bod | Heatfk Uthology Ketogen Variable
Unft/gvent V|TopofUnit| MMa) | WiDpth | WiDpth | WiDpth | Temp. Data L] Beds

1 |QUATERNARY N 274 000| -170.39| -W70.@| -17039 25.00 000

2 |[HATUS 4 H .89 200 -100.00 0.00 -91.03 2500 0.30]

3L N 11.89] 122.00 ~20.00 0.00; +19.99 2200 8.82|

4 [HIATUS 3 H 67.67] 138.00 -10.00 50.00 2421 2000 10.22

5 |K N 67.67F 145.00 -10.00 60.00 28 2000 10.66

& [FTZROY TRANS € 42825 180.00 10.00 30.00 2303 17.00 1333

7 |[HATUS 2 E| (120000} 200.00] 10.00 30.00 11.78! 1500] 1637

8 {Dep Upperl E (850.000] 253.00 10.00 30.00 1647 10.00 0%

LA N 42825 20.00 10.00 30.00, 2490 10.00 2456

10|H N 468.79| 290.00 10.00 100.00! 2941 10.00 2490

11 [MEDA + DROSERA H 847.66] 296,00 -20.00 10.00 0.00 10.00 25.82

12 |MEDA E 847.66| 320.00 -20.00 10.00 0.00 10.00 28.20

13 |Carb 2Upift E 200000 325.00 -20.00 10.00: ~2.43 165.00 2890

14 |Nukara 2UpEft E (200.00py 354.00 -20.00 10.00 366 25.00 32.88

15 |Picra 2Upkft E QO0.00|  365.00, -20.00 10.00 -6.88 28.00 .62

1w |oep C E C00.00| 375.00 20.00 10.00 -10.99 30.00 3570

17 |pricES CK 2Mnn € €10.00)} 400.00 -0.00 10.00 -12.54 30.00 4191

18 |Dop B2 E 00.00)| 410.00 -10.00 10.001 .99 3000 4399

19 |Dep B1 € @oo.0m|  455.00 -10.00 10.00: 254! 30.00 48.16

20 |Dep Upper A2 £ Q00.00| 443.00 -10.00 10.00 0.20 30.00 48.16

21|A2 N 847.66] 486.00 10.00 100.00 100 28.00 4360

22 |A21GoldwyerSowce | N 1005.00| 447.00 10.00 100.00 2254 28.00 4884 LOWGOLD
23 |AL N 1122090] 464.00 1000 100.00| 873 25.00 48.156

24 |Al Sowce N 141000} 478.00 10.00 100.00| 100.00 25.00 48537 LOWGOLD
25 {AD N 1600.65|  483.00, 10.00 30.00, 13.86 25.00

26 | BASEMENT N 1654501 488.00 0.00 0.00} 0.00 26.00 2497

27 |Dumimy N 1584.98]  489.00 0.00; 0.00 0.00 25.00 3368
HORIZON DATA : THANGOO

Siratigroph. SHALE | SAND [cHak | st | coaL | Hawt |voLes | conv ievianm! ol [Por/Depthl coaces  Densly
Unit/Event Porosity | Foctor
1 ouaternasy 20| 60 0460 0810| 12470 2080
2 [Hawsa 20 8 040 o810 \2.470; 2,680
3| 00 e 040 0810 12.4701 2680
4 |waAs3 0 60 0550| 1420 a.ssu{ 2720
5 |k 0| s oss0|  1.420 a.sso: 2730
6 |FZROY mANS | 4 0ss0| 1620 7.57oi 2740
7 |Hatus2 | 0580 14620 7.570: 2740
8 |Dop Uppert 6| a0 0580|  1.620 745701 2780
ol 0| 3 20 osso| 1580|7810, 2740
10 [ ) 60 o520 12100 970 270
11 |MEDA + DROSERA 100 0400 0400{ 160000 2650
12 [MEDA 100 0400[ naml 1em00l 2650
13 |Cort pnst 100 oa0| oo teom
14 |Nullora 7Upliit 100 0400 oa00| 160000 2650
15 |Ptiova 2upiee 100 0400| o0ad00{ 16000 2650
16 |oer ¢ 100 0400| o0400| 16000 2650
17 {PRICES CK ?Mov 0 10 50 0320 1240| 8o 2500
18 |Dop a2 20 5 75 0200] 09| o8| 230
19 |Dep B 70 15 15 0560] 190 5970 2700
20 {Dep Upper A2 &0 40 0.680 1.940 6.280] 2760
21 |a2 80 2 0640 2180 6370 279
22 | A2 LGoldwyer Source 0 0 30 0580 1860| oese0 277
23 a1 © % 0520 10| 73 277
24 [a1 source 0 0 0520| 1ev0| 73300 2770
25 A0 @ e os20 1210 ez 270
26 |BASEMENT 100 0050 o.soo| 4500, 2760
27 |oummy 1005 0050 0.500‘ 50 2760

HORIZON DATA : THANGOO - MATRIX LITHOLOGY
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CONDUCTIVITY TEMP (°C) POROSITY (%) sample | 1| Average | Minmum | Meximum | £
0 5 10 15 20 o0 50 0 50 100 Depth | P | Moturty Maturity Maturity | L
PR B SRS S AT A AT L " i 2 L e A A L L A 1 i 2 A A
-0.5
1 464.80! 0 051 8
Y 2 466.00{ 0 0.51 1}
3 111800 0 020 020 080| 5
0.07] 4 191.00{ 0 070 070 085{ 5
i 5 1191.00| 1 2.50 3.00{1
-
ZIE 1 { 6 1262.00} O 0.70 0.70 085 5
g Q ? 1262.00{ 1 260 300{ 1
% o 0.5 NODATA NO DATA i
B3 3 8 1339.00| 0 070 0.70 1.30] 5
E ] 1416.00{ 0 076 0
1 1
. 10 141600{ 1 300 3.50{ 1
1.07 n 1416.00j 0 085 0.85 1.30| 5
. 12 1454.00{ 1 3.00 © 35041
1 13 149290 0 085 085 1.30| 5
Koy :
Log *
E TEMP LOG ¥ o B ' 4 1493.00( 1 3.00 3.50| 1
¥ 1.5 Hoatflow Computed :67.038(mW m-3) 15 12%6.00] © 078 °
g| PRESENT FACTORS CORRELATION : Thangoo 1a : -
= 16 1536.00{ 1 3.00 360} 1 -~
—
17 1536.10| 0 085 0.86 130| 5
MATURITY DATA : THANGQO
Sompie [T | Of Clreul F
Depth [P | Temp. Tme Tomp. |t
1 45100 0 43.30 0.00 4330| 0
H 873.00] © 48.90 0.00 56.00] 0
3 918.98] 0 4889 0.00 §8.00] 0
4 98543 0 1.1 0.00 61.10[ 1
] 1000.00; O 51.00 0.00 60,00} 0
i
6 109800| 0 568.00 0.00 64.00{ 0 ]
i )
7 1654.00| 0 65.56 0.00 83.00] 0
.

TEMPERATURE DATA : THANGOO
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Variablko
Bods

?mmn%ﬁ v 1'33”3?& (Anﬁ) WiDpth | WiDpth | WiDpth s::"a:d Dota oo

1 |ouaternary N 520, ooo| -n2e] -n200] el 2500  ooof
2 jHATS H 6ol 2000 -o00f ooof 38| 2500 o00of
3 |k7voUNGER N 60| wsw| w000 o000 2000 2s00f 3e2f
4 lamrovmovement  |e| 2| 1woo] 00| 000 2018]  so0

s |wats2 B[ woom| 200000 2000| 10000] s2es| 1500 625
s |pep1 el cooof 272000 3000 1wooo| 000 1000 1008
i N| s o0l ow| 10w sasal  roesf et
8 {Drosersa H| 00| 26w 200 ooo| o 10w 1260
9 |mea e ewaw| o] 2w o0 2w 1200 1aef
10 [HIATUS 1 €| aooo| 3%e0] 000 oo0o] -1744 soo| serf
11 [upper7c g| woom| awsw| w0 o] 0w 00w 2108
r2lc N| o] a000| m00] 000 -] s0m| 2
13 {PRICES CK €| eweo] wow| -wom| o] o000 000 2673
14 |uppor B2 el @omf 4wom| -0 ooo] 813 000 284
5 {82 n|  eoooof 4mo0] -0 1000]  aso] 2000 2006
16 (81 n| 6700 as600] 1000 1000 008 3000 340
7 |2 Nl 1eo700] asac0] 3000] 10000 3284 zeon| a3
18]al N| 200000 asoo0| s000] 10000] s} 2800|3386
w0 - n| 3000, asms00| 1000 3000 20| 2800 2
20 |RASEMENT N} 4s0000] assoo| ool o000l o0oo| 2800 1840
21 {Dummy N{ 4si10m| amoo| ool 000 ooo| 2800 187a

HORIZON DATA : VELA

Stratigroph., SHALE | SAND | CHALK COAL | HAUT | VOLCS | CONV [GY/ANH| Initdl  [Por/Depthy coacss | Density

Unit/Event Potosity | Factor
1 |QUATERNARY 100 0.400 0.400 16.000 2.650
2 |HAWS 100 0.400 0.400 16.000 2650
3 |K-2YOUNGER 20 80 0.460 0810 12.470 2680
4 |FIZROY MOVEMENT 30 70 0.490 1.010 11.0t10 2690
5 JHAUS2 30 70 . 0.490 1.010 IIAOIO‘ 269
&6 |Depl 30 70 0.490 1.010 11.010 2.690
7 H 30 70 0.490 1016 11.010 2650
8 |DROSERSA 5 95 0.410 0.500 15.030 2660
Q@ |MEDA 5 95 0.430 0.506 15.030 2660
10 |HIATUS 1 5 95 0.410 0.500 15.030 2.660
11 |Uppear 2C 5 95 0410 0.500 15.030; 2666
12|C o0 40 0.580 1.620 7.570 2740
13 |PRICESCK 7% 25 0.630 2,120 5590 2790
14 |Upper 82 50 &0 0.380! 1470 7.430 2.500
15 [B2 20 &0 0.180 0.890 9910 2320
16 (B1 60 15 25 0.490 1.760 6570 2,640
17 |A2 65 35 0.600; 2,000 6.040: 2.780
18 |A1 &0 40 0.580 1.940 6.280 2.780
19 [AO 40 S0 10 0.520 1.290 9.270 2720
20 [BASEMENT 100 0.050 0.500 4.500 2760
21 {Dummy 100 8.050, 0.500 4.500 2760

HORIZON DATA : VELA - MATRIX LITHOLOGY
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CONDUCTIVITY TEMP {°C) POROSITY (%)
) 5 10 15 2 o0 50 100 150 0 50 100
PSR WS ETArSL BY RS | dedod Y | EFEEPETER ST ATES N A, PO IO T ST S S
-0.5
0.0
057
1.0
£157
g é -: NO DATA NO DATA
i (e 207
bl =]
g1%
S1E 257
15
.g 3.0
g 357
2 ]
£ 407
g —
g Heatfiow Computed :71.356(mW m-9)
5| PRESENT FACTORS CORRELATION : vela
=

Somple Qbserved | Circulation | Estimated | £

Pepth Termp, Time Tomp. L

1 707.00 4400 0.00 4400| 0

2 721.00 61.00 0.00 51001 0

3 903.00 57.00 0.00 67.00| 0

4 1908.00 8400 0.00 88.00| O
TEMPERATURE DATA : VELA

Somple T | Averoge Minimum | Moxdmum
Depth P i Matuity Matunty Maturity
1 a40.00{ 2 429.00
2 38000 2 430.00
3 177000} 0 085 085 130
a 177000} 0 085, 085 130
5 170001 0 08s] 085 130
6 1850.00] 0 085 085 130
' 7 187000 0 085 085 V.30
i 8 150000} 0 085 085 130

MATURITY DATA : VELA
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Strestigroph. €| Depthto [ Age | Mnimum jMcodmum [Modeted| Sea Bed | Healflow

Unit/Event ViTopofunit| @) WiDpth | WiDpth | WiDpth | Temp.
1 {QUATERNARY N 487] ooo| .s90| .7800] 75  25.00
2 [EROSON E 20|  200] w00] o 00 250
3 Juepert el oowom| wscol 2000l ooof 0% 20
4l N 2m| 10| 200 oo -7w| 200
5 |HaTUS 3 wl  1s200] 1%800] .t0oo| s000] anm| 200
s lx N} 15200 wsc0} 00| som|  -ass| 2000
7 |FIZROY TRANS E 613.00 160.00 -10.00 30.00 30,00} 16.00 nn
8 |mams 2 e| wsoom] 2000 1000] 00| 32| s e
9 |pepra e| ewom| 27200 1000| s000| 2700 1000 2178
04 n|  s1o| 2000 1000] 10000 00| 0| 242
i1 {oroserA w| 1ms00{ weo0| -woo] 100 s w0 256
12 |MEDA g] 1s600] 3200 -0 1000] o2l 1200 208
13 [HIATUS 1 or D-F E €250.00) 326.00 -10.00 10.00| -17.90 16.00 30.45
1a|perc el cwom| mwoo| 1000 100 9%  a000| as0
15 {prcesckmovement [e|  1ss00] 4m0oo]  ooo] 1000 0| 3000 2%
lé UPPER B2 E (300.00) 410.00 -10.00 10.00| 200 30.00 45.%
17 |e2 N| 125600 4s000] 000] 2000 28| 3000|4950
18]m1 n|  1a200| 4ss00{ 1000 w000 04| 2000 s
19 |z n| es00] as300] 1000] 1m000]  wer|  ze00] av2
20[Al n|  20a00| 000 1000 10000 77|  2s00] asm
2t {ao N| 3a000] asmoo] oo0| 000 vl 2500 420
22 [BAseMENT n{  ae0000| 4ss.00 0.00 000 o.ogi %00 s
23 |Dummy n| assoo| a000] 000 000 o.ool 2600 3570

HORIZON DATA : WILLARA

tthology
Data

Kerogen
Data

Varioble
Beds

Shatigroph. stAtE | sanD [cHa | ST | cOAL | Haur |voics | conv [ev/ani| il [Por/Deptl caaces | Densly

Unit/Event Porosity | Factor
1 |QuArERnARY % 70 04| 1010 n.omi 269
2 |erosion 0 70 04| 1010 n.omi 2690
3 JupPERL 30 70 0.490 1,01L)1.01ug 2690
au o w0 0490 mm: n.om: 2690
5 |HAaTUS 3 50 50 0550 140 aseol 273
6 |« 50 50 05| 1420 8580 2730
7 |FmzROY TRANS 0 40 0580 16200 7570 2740
8 |Hanus2 &0 a 0680) 1620 757| 2740
9 |pepHa 60 4 0680{ 1620 757| 2720
10n 40 60 0520| 1210) o720 2710
1 [orosera 100 04001  0.400] 16000] 2660
12 {MEDA 100 0.400] 0400} 16000] 265
13 {HIATUS 1 o D-F 100 0400 0400| 16000] 2650
14 |pepc 100 0400{ 0400{ 10000] 2650
16 |PRICES CK MOVEMENT 20 80 0.180{ 08%0| 9910| 2320
16 |uPPER B2 20 60 o180 060 ooto| 23
17 |02 20 80 0180 08%0] 9910 2320
18 [ &0 6 25 049 1720f  6720{ 2640
19 [a2 % 0670[ 2310 4970 2600
20 |A1 35 65 0510| 1630] 72620| 2770
21 A0 70, 20 0610] 1500] 6380 2760
22 [pasement ’ 100 005{ 0500 as00] 2760
23 {Dummy 100! 0.050 0.500 4.500 2760

HORIZON DATA : WILLARA - MATRIX LITHOLOGY
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1/8/65 8351 PR
DEPTH SUB-SEA (km.)

MinBury vide 4

!

CONDUCTIVITY TEMP (°C) POROSITY (%) Somple | 1| Averoge | Minimum | Moxdmum | f Sompte | 7| Average | Mintmum | Modmum | F
. Matu Maturt i
0 5 10 15 20 0 50 100 150 0 50 100 Depth (P ity Moturty ty | L Depth | P | Moturly Maturity Matulty | L
P Y P BRSNS BTNy bttt deed) ettt 2 1 2 2 L PR PED B Al 1
] 1 200.00| 0 0.33 0 36 2370.00 0 1.40 0
0.07] 2 240.00] 0 0.30 2 37 237000) 0 2.00 0
3 250.00| 0 0.34 0 38 2376.00 0 085 0.85 130 5
4 300.00| 0 0.34 0 39 252000! 0 190 0
1.0 § 5 a1000( o 036 [ 40 254600 0 085 085 130 5
1 6 a1000{ 0 040 0 Pl 254820 0 196 4
1 ol [
7 530.00| 0 0.38 0 42 265000; 0 295 2
2071 NO DATA
1 8 §90.00| 0 0.40 ¢ a3 268000| 0 1.00 0
: 3 640.00| 2 421.00 ¢ as 2680.00| 0 250 0
g p
4 10 700.00{ 0 0.40 2 45 268500{ 0 140 1.40 1950 5
3.0 1
b n 700.00| 0 0.41 0 26 267500| 0 1.60 0
1 4
: 12 704.00| 2 413.00 9 az 2876.50{ 0 195 195 360( 5
1 >
4071 13 800,00} 0 0.50 0 48 295000| 0 2.50 2
. 14 887.00] 2 43200 9 49 3005.00{ 0 190 0
Haatlow Computed :65.640(mW m-9) ' 16 980.00( O 0.70 0 50 3005.00{ 0 2.50 <]
PRESENT FACTORS CORRELATION : willara 1 )
16 1033.30( 2 410.00 9 51 300500] 0 3.20 2
1\ ” 114000 0 1.00 0 52 3018.00 0 195 195 360 5 -
18 176,50} 2 418.00 9 53 301880] 0 251 a ~
. 9 1190.00] 0 110 0 54 314600| 2 385.00 3
Somple T | Observed | Circulation | Estimated | F
Depih [P| Temp. Time Temp. |t 20 1200.00{ 0 110 2 5 317300] 2 43600 3
) ; 21 1800.00 0 0.70 0 56 3320.00{ 2 396,00 3
1 757.00] © 5220 0.00 5220{ 0 .
2 1881.00{ 2 42000 3 57 335000| 0 210 o
2 93800| 0 .00 0.00 §.00{ 0
23 1881.00 0 020 020 085{ 5 58 3357.50{ 0 2.15 a
3 1286.00| © €0.00 0.00 68.00] 0
2 1966.00| 2 382.00 3 59 364000| O 260 0
a 195500! © 77.00 0.00 8900| 0
2 1981.00| 2 350.00] 3 ] ! 36500 0 260 4
5 268000 © 97.00 0.00 117.00{ 0 ; : i
! ¥
2| 200000 2 439.00° sl 'eri aw0olo 270 o
6 3367.00] © 132,20 0.00 136.00( 0 ) h ! !
27 200500( 2 408.00 |3 i62 390000 o 0| ¢ a0 195, 6
7 3903.00! 0 143,30 0.00 156.00| 0 . : ! : i
! : H
% 20700 2 43800, i3 e’ 39004905 0 273 |4 J
TEMPERATURE DATA : WILLARA 207000 i :
» 700 @ 086! %1  MATURITY DATA : WILLARA
30 2070.00| 0 092 0
3 2083.00| 0 070 0.70 085| 5
2085.80 0 093 a
2240.00] 0 1.00 [
2264.00| 0 085 085 130! 5
3 237000| 0 \.ooi o
MATURITY DATA : WILLARA




TIME (Ma)

o
HEATFLOW AND TECTONIC SUBSIDENCE PLOT : willara 1
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OBSERVED vs COMPUTED MATURITY PLOT : willara 1
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450 400 350 300 250 200 150 100 50 0
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GEOHISTORY PLOT : willara 1
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Kerogen
Data

Varable
Badis

Stratkxoph. E | Depthto Age | Minknum {Mcdmum { Modelled | Sea Bed

Unit/Event V{Topotunt| Ma) | WiDpih [ WiDpth | WiDpth | Temp,
1 |euatemary H so0[ 000] 4000 -a000] 2000 27.00
2 JHictusa H 500]  200| 40000 000| -347.11 25.00
3t N s00] 10600 000 2000 | 2100
4 |Hatus3 H 1210] 13800 wm| 2000 951 2000
s |« N 1219) 500 2000 2000 <98l 2000
& |rmzrOY E 181.36] 1e0.00| a000] 100.00] 1463 1500
7 [Hiatus2 £| ws00o| 20000] 000] 10000] 6610 16.00
8 Jupperi g| asom| 25300f 2000 10000 2075 10.00
oh N 181.36{ 27000 2000 10000f 7623 10,00/
o4 N| s3] 2000 200 10000 9.04] 1000
11 |Drosera H| ocos4] 20600 00 3000 1200 10.00
12 [MeDA £ oss8a] 3w00f 2000 3000 1600 1200
13 [Hiotus €] «so0m{ 3zeo] -1000] 3000 2302 15.00
14 {Uppor D e| Qooom| 36600 00| 00| 6w 2.0
15D N} esse4] 37000 500/ 3000} 1236 28.00
16 {upper Cox D N| 100400 375.00 000| 2000 1600 20.00
vlc N| 1am99] 3ss00] 2000] 1000f 09| 3000
18 | PRICES CREEK g| 181815 40000 -1000f 1000 339| 3000
19 |Upper B2 | coom| awo| -100 1000 269} 3000
20 g2 N| 1sweas] 41200 1000 1000 339  30.00
21|e) N| 24891 ass00{ 1000 1000 169 3000
2|A2 N| 20a874] 4s3.00 000| 10000f 2078] 2800
23]A1 N| 202307] 4900 1000] w000 943 2500
24|20 Ni  325226| 483.00] 000| 3000 1000 2500
26 [Besoment N| 3s0s.41| 4800 coo{ w000l 1000 2500
26 |Dummy N{  380000f 42000 o00f 1000 1000} 2500

HORIZON DATA : WILSCLIF

Stratigroph. SHALE | SAND | CHALK COAL | HAUT | VOLCS | CONV [GV/ANH| Inlftal  [Por/DEpt| coacsey | Density
Unit/Event Porosity | Foctor
1 [quatemary 100 0.400( 0.400{ 16000] 2680
2 |watusa 10 %0 0430 0600] 14120| 2670
3l 10 %0 0430 0600{ 14120{ 2670
4 [Hatus3 40 0 os2| 1210] 97200 2710
5 {k P 0 0s20{ 1210{ 9720/ 2710
6 |nmrOY a5 55 0530 1.310] 930 2720
7 [Harus2 5 55 0530 1310{ 9130{ 2720
8 |upperl a5 85 os30} 1310f 913 272
9 i 50 5 055! 1420 8580 2730
101 20 80 0460/ 0810| 12470] 2680
11 {Drosera 30 0 ' 0490 18] 792 2760
12 [mMepa 30| 70 0490 1670 7920| 2760
13 |Matus 0 70 04%0| 1570 7920| 2760
14 [upper© 30 70 04| 1s0| 7920 2760
15 |D 30 70 0490 1570 7920| 2760
16 [UpperC or D 20 80 0460} o0810| 12470 2680
e 10 %0 0430 0600| 14120 2670
18 |PRICES CREEK %0 10 0670 2310] 4970{ 2800
19 jupper 82 80 10 10 0600| 2030| 6740] 2720
20 62 55 10 16 15 s| oswof 2130 7330 2600
21 [m 8 15 00| 2280 sa70| 27%
2 (a2 76 5 20 0630| 2080 65720 2780
2|m 5 40 10 0550 1500] 80| 2740
24 a0 60 40 0ss0| 1620l 7570 2740
25 |Basement 100 00s0| 0s00l asoal 2760
26 |Dummy 100‘ 0.050 0500' 4.500; 2.760

HORIZON DATA : WILSCLIF - MATRIX LITHOLOGY

&1



100

1/8/95 3651 P
DEPTH SUB-SEA (km.)
o

w
=)

Koy :
Log Run @

CONDUCTIVITY TEMP (°C) POROSITY (%)
0 5 10 156 20 0 50 100 0 50
gl s 1. PSl BUER SO PR | Y | S P SO 3 i IS
-0.5 4
0.0
0.5
1.0
NO DATA NO DATA

Heatflow Computed :54.171(mW m-2)

WinBury vl de 14

PRESENT FACTORS CORRELATION : Wilson Cliffs

—

Sample

T

Observed

Depth P Temp, Clrc“‘r::‘zﬁon Es;lgxr:;ed E
1 100555/ O 60.56 0.00 5500] 0
2 190868/ O 64.44 0.00 7400| 0
3 2387.53( 0 78.89 0.00 8500 0
4 278408! © 84.44 0.00 $6.00 0
5 3047021 o 2.11 0.00 104.00{ 0
6 306297 O 98.89 0.00 105.00| 0
7 372165] 0 120.00 0.00 126.00| 0

TEMPERATURE DATA : WILSCLIF

432,00,

MATURITY DATA : WILSCLIF

Sample | T | Average Minimum | Madmum | Sample | T 1 Average Mintmum | Maxdmum | F
Depth P Maturity Maturity Matuity L Depth I Maturty Maturlty Maturty t
1 966.00{ 0 020 020 oso| s £ 3023.00| 2 43300 3
2 966.50{ 0 020 020 080 6 37 3023.00{ 2 433,00 3
3 997.00| 0 020 020 080| 5 38 3051.00| 0 0.70 070 085! 5
4 1004.00{ 0 052 a 39 3051.80; 0 085 085 130, 6
5 2564.00( 0 020 020 130} 6 40 3128.00{ 0 085 085 1300 6
6 2564.00] 0 020 0.20 080} 5 a 3128.00{ 0 070 070 085, 5
7 262100 2 00 3 a2 158.00] 0 070 070 o.as; 5
8 2625.00( 0 020 0.20 130 6 5 58,50 0 085 085 1.95: s
[ 2625.00{ 0 070 070 085 5 3189.00| 0 085 085 |.3o: s
10 2655.00{ 0 070 070 085 5 3189.00| 0 070 070 085, 5
n 2655.50( 0 020 0.20 130] 6 219.00{ 0 070 070 085| 5
12 2661.20{ 0 136 a a7 3219.50{ 0 085 085 130 6
13 2685.00( 2 219.00 3 a8 3262.40} 0 2461 4
4] 2800 083 08 %) 51 MATURITY DATA : WILSCLIF
15 2686.00| 0 070 070 0855
6 2716.00{ 0 070 070 085( 5
Y 2716.50{ 0 070 070 130| 6
18 273400| 2 21500 3
19 2747.00{ 0 085 085 130 6
20 2247.00( 0 070 070 08s|5
21 277000 2 a0 3
2 2777.40( 0 085 085 30| 6
2 2779.00| 2 430,00 3
24 280790 0 085 085 130 6
25 2813.00| 2 100 3
2 2838.40| 0 085 085 130 6
27 2868.90] 0 0.85, 085, 130 6 "
2 2869.00{ 0 00| o.m; 085' 5
2 2899.00{ 0 070 070 085! 5
. 28%.40 0 085 085 130| 6
3 2029.90| 0 085 085 130 6
3z 2930.00| 0 070 070 0855
2958.90{ 0 194 a
2060.40| 0 085 085 130| 6
302000| 2 i 3

ozl
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gl o %
;| HEATFLOW AND TECTONIC SUBSIDENCE PLOT : Wiison Cliffs z| GEOHISTORY PLOT : Wilson Cliffs
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APPENDIX B: Maturity (Temperature) Cross-Sections

This Appendix comprises present-day (0 Ma) Maturuity (Temperature) Cross-Section Plots for cross-
sections shown in Figure 1.

SW-NE cross-section across the western Broome Platform: Figure 2
Calamia - Willara - Leo - Parda - Aquila - Thangoo - East Crab Creek

SW-NE cross-section across the western Kidson Sub-basin, eastern Figure 3
Broome Platform, and easterm Dampier Terrace:
Frankenstein - Sahara - Pegasus - McLarty - Edgar Range - Pictor - Matches Springs

SW-NE cross-section across the esstern Kidson Sub-basin: Figure 4
Kidson - Wilson CIliffs - Percival

NW-SE cross-section across the Willara and southern Kidson Sub-basins: Figure 5
Willara - Brooke - Sahara - Kidson

NW-SE cross-section across the Dampier and Barbwire Terraces: Figure 6
East Crab Creek - Pictor - Matches Springs - Acacia - Dodonea - Percival

NW-SE cross-section across the Fitzroy Trough: Figure 7
Yulleroo - Myroodah

NW-SE cross-section across the Lennard Shelf and Laurel Downs Terrace: Figure 8
Langoora - Meda - Blina - Mimosa

© Australian Geological Survey Organisation
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APPENDIX C: Stripped Basement versus Time Plots

This Appendix comprises stripped Basement versus Time Plots for wells in the following structural
provinces:

Lennard Shelf: Figure 1
Blackstone
Blina
Langoora
Meda
Mimosa

Fitzroy Trough: Figure 2
Myroodah
Yulleroo

Dampier and Barbwire Terraces: Figure 3
Acacia
Dodonea
East Crab Creek
Edgar Range
Matches Springs
Percival
Pictor

Broome Platform: Figure 4
Aquila
Hedonia
Hilltop
Leo
McLarty
Parda
Thangoo

Willara Sub-basin: Figure 5
Brooke
Calamia
Vela
Willara

Kidson Sub-basin: Figure 6
Frankenstein
Kidson
Pegasus
Sahara
Wilson Cliffs

© Australian Geological Survey Organisation
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APPENDIX D: Heatflow versus Time Plots

4

This Appendix comprises Heatflow versus Time Plots for wells in the following structural provinces:

Lennard Shelf: Figure 1
Blackstone
Blina
Langoora
Meda
Mimosa

Fitzroy Trough: Figure 2
Myroodah
Yulleroo

Dampier and Barbwire Terraces: Figure 3
Acacia
Dodonea
East Crab Creek
Edgar Range
Matches Springs
Percival
Pictor

Broome Platform: Figure 4
Aquila
Hedonia
Hilltop
Leo
McLarty
Parda
Thangoo

Willara Sub-basin: Figure 5
Brooke
Calamia
Vela
Willara

Kidson Sub-basin: Figure 6
Frankenstein
Kidson
Pegasus
Sahara
Wilson Cliffs

Palaeo-Heatflow Maps for the peak of the heating events associated with the Samphire Marsh and
Pillara Extensions are also presented:

Heatflow Map 469 Ma (peak of Samphire Marsh heating event) Figure 7
Heatflow Map 350 Ma (peak of Pillara heating event) Figure 8

© Australian Geological Survey Organisation
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APPENDIX E: Hydrocarbon Generation Plots and Maturation
(Temperature) Maps

This Appendix comprises Hydrocarbon Generation Plots and Maturation (Temperature) Maps for
each identified source interval.

APPENDIX E-1.

APPENDIX E-2.

APPENDIX E-3.

APPENDIX E-4.

APPENDIX E-5.

APPENDIX E-6.

Lower Supersequence Al Source Interval
(upper Nambeet and lower Willara Formations)

Lower Supersequence A2 Source Interval
(lower Goldwyer Formation)

Upper Supersequence A2 Source Interval
(upper Goldwyer Formation)

Lower Supersequence B1 Source Interval
(Bongabinni Formation)

Lower Supersequence D Source Interval

(lower Pillara Cylce, incorporating the Gogo Formation,
Mellinjerie Formation, Mirbelia Dolomite, and

Boab Sandstone)

Lower Supersequence F Source Interval
(lower Laurel Shale)

© Australian Geological Survey Organisation



APPENDIX E-1.  Lower Supersequence Al Source Interval
(upper Nambeet and lower Willara Formations)

This Appendix comprises Hydrocarbon Generation Plots and Maturation (Temperature) Maps for the
Lower Supersequence Al (upper Nambeet and lower Willara Formations) source interval.

Hydrocarbon Generation Plots are presented for the following wells.
Legend 1 - Oil (in situ)
2 - Oil (expelled)
3 - Gas (in situ)
4 - Gas (expelled)

5 - Residue
Acacia-2 Figure 1
Aquila-1 Figure 2
Blackstone-1 (sub TD) Figure 3
Dodonea-1 Figure 4
East Crab Creek-1 (sub TD) Figure 5
Edgar Range-1 Figure 6
Hedonia-1 Figure 7
Hilltop-1 Figure 8
Matches Springs-1 Figure 9
Mimosa-1 (sub TD) _ Figure 10
Pegasus-1 Figure 11
Pictor-1 Figure 12
Thangoo-1A Figure 13

Maturation (Temperature) Maps are presented for times immediately prior to major basin structuring.
Arrows indicate peak maturation temperature

410 Ma (Prices Creck Movement) Figure 14
326 Ma (Meda Transpression) Figure 15
200 Ma (Fitzroy Transpression) Figure 16
0Ma (Present day) Figure 17

© Australian Geological Survey Organisation
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APPENDIX E-2.  Lower Supersequence A2 Source Interval
(lower Goldwyer Formation)

This Appendix comprises Hydrocarbon Generation Plots and Maturation (Temperature) Maps for the
Lower Supersequence A2 (Lower Goldwyer Formation) source interval.

Hydrocarbon Generation Plots are presented for the following wells:
Legend 1 - Oil (in situ)
2 - Oil (expelled)
3 - Gas (in situ)
4 - Gas (expelled)

5 - Residue
Acacia-2 Figure 1
Aquila-1 Figure 2
Dodonea-1 Figure 3
East Crab Creek-1 (sub TD) Figure 4
Edgar Range-1 Figure 5
Hedonia-1 Figure 6
Hilltop-1 Figure 7
Matches Springs-1 Figure 8
Pictor-1 Figure 9
Thangoo-1A Figure 10

Maturation (Temperature) Maps are presented for times immediately prior to major basin structuring.
Arrows indicate peak maturation temperature.

410 Ma (Prices Creek Movement) Figure 11
326 Ma (Meda Transpression) Figure 12
200 Ma (Fitzroy Transpression) Figure 13
OMa (Present day) Figure 14

il

il

92406706 *
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APPENDIX E-3.  Upper Supersequence A2 Source Interval
(upper Goldwyer Formation)

This Appendix comprises Hydrocarbon Generation Plots and Maturation (Temperature) Maps for the
Upper Supersequence A2 (Upper Goldwyer Formation) source interval.

Hydrocarbon Generation Plots are presented for the following wells:
Legend 1 - Oil (in situ)
2 - Oil (expelled)
3 - Gas (in situ)
4 - Gas (expelled)

5 - Residue
Acacia-2 Figure 1
Dodonea-1 Figure 2
Matches Springs-1 Figure 3

Maturation (Temperature) Maps are presented for times immediately prior to major basin structuring.
Arrows indicate peak maturation temperature.

410 Ma (Prices Creek Movement) Figure 4 (immature throughout basin)
326 Ma (Meda Transpression) Figure 5
200 Ma (Fitzroy Transpression) Figure 6
0Ma (Present day) Figure 7
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APPENDIX E-4. Lower Supersequence B1 Source Interval
(Bongabinni Formation)

This Appendix comprises a Hydrocarbon Generation Plot for the Lower Supersequence Bl
(Bongabinni Formation) source interval.

Hydrocarbon Generation Plots are presented for the following wells:
Legend 1 - Oil (in situ)
2 - Oil (expelled)
3 - Gas (in situ)
4 - Gas (expelled)
5 - Residue

Leo-1 Figure 1

Maturation (Temperature) Maps are presented for times immediately prior to major basin structuring.

Arrows indicate peak maturation temperature.

410 Ma (Prices Creek Movement) Figure 2 (immature throughout basin)
326 Ma (Meda Transpression) Figure 3
200 Ma (Fitzroy Transpression) Figure 4
0Ma (Present day) Figure 5

© Australian Geological Survey Organisation




S T T T E R e e e e e e e 0000000000 0 0

WinBury vi dc 14 R:\canning\bury Skwelidata\canningYeoeo 1/5/95 4:20.1 Py

e —

|75
TIME (Ma)
450 400 350 300 250 200 150 100 50 0 G 15
140 -mﬁsim';wm‘s—vmmmhaus’F'EF:M.NTF;IA‘SS'.C; B o 1o ooy S ‘
L L 3
1| oeiesy B 3. Fa00 foo
1| Gas (in situ) 3 L L
— | Gas (expelied) [ - L r
120 | Residue 8 s '_800 '_0.8
7| Transform. Ratio — - L
4! Temperature == : :
100 BONG : 100% :—700 0.7
{Expuision On r St .
; 60001 06 &
—_— = <
S [ 2f &
< 80 j s S f =
g F 500 gpos g
=< 1 - £l S
= 60] F 4005-f 0.4 =
= %0, ol
B f 8f S
) F 300 T 0.3
40 ] r :
- 200 [o0.2
207] F 100 fo.1
Fo  foo

0 B1 Bongabinni Coal : Genetic Potential = 399.90 mg/gm TOC, TOGC = 2.00%

HYDROCARBON GENERATION PLOT : leo

Qﬁpena(m E- L4, Fzgure, l




(e

-17.00

-20.™

-21.-0

2 225
Z
; 23 gz 5500 15800 T80 e TEEO 127.00
§ Temperature Map (°C) : Top Bongabinni @ 410.00 Ma
pro.nahx E-L, Figure 2
®

-19.4 [

-20.="(T
= 220
2
; B = 122.00 ] T84, 128 127.00
: | Temperature Map (°C) : Top Bongabinni @ 326.00 Ma :

pre_ndm E-L+, thure 3 «




WinBury vide 4 1/9/95 45210 P

WinBlury vidc 4 1/9/95 4:51:35 PN

177

[ ]
-19.9¢
te e ° .

-20.4x]

-21.04

-22. 7

R EE 2] 1 ~ %00 2200 =N 127.00
Temperature Map (°C) : Top Bongabinni @ 200.00 Ma

HPPMOLM Sy F-tgure. o

-17.00

-21 4

-23.11

o o

T 8330 ™y W 12700

Temperature Map (°C) : Top Bongabinni @ 0.00 Ma

Appendix E-, Figore Y




178

APPENDIX E-5. Lower Supersequence D Source Interval
(lower Pillara Cylce, incorporating the Gogo Formation,
Mellinjerie Formation, Mirbelia Dolomite, and Boab

Sandstone)

This Appendix comprises Hydrocarbon Generation Plots and Maturation (Temperéture) Maps for the
Lower Supersequence D (Gogo Formation, Mellinjerie Formation, Mirbelia Dolomite,

and Boab Sandstone) source interval.

Hydrocarbon Generation Plots are presented for the following wells:
Legend 1 - Oil (in situ)
2 - Oil (expelled)
3 - Gas (in situ)
4 - Gas (expelled)

5 - Residue
Blina-1 (top Supersequence D) Figure 1
Blina-1 Figure 2
Dodonea-1 Figure 3
Matches Springs-1 Figure 4
Mimosa-1 Figure 5
Myroodah-1 Figure 6
Percival-1 Figure 7
Sahara-1 Figure 8
Yulleroo-1 Figure 9

Maturation (Temperature) Maps are presented for times immediately prior to major basin structuring.

Arrows indicate peak maturation temperature.

326 Ma (Meda Transpression) Figure 10
200 Ma (Fitzroy Transpression) Figure 11
O0Ma (Present day) Figure 12

© Australian Geological Survey Organisation
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APPENDIX E-6.  Lower Supersequence F Source Interval
(lower Laurel Shale)

This Appendix comprises Hydrocarbon Generation Plots and Maturation (Temperature) Maps for the
Lower Supersequence F (lower Laurel Shale) source interval.

Hydrocarbon Generation Plots are presented for the following wells:
Legend 1 - Qil (in situ)
2 - Oil (expelled)
3 - Gas (in situ)
4 - Gas (expelled)

5 - Residue
Blackstone-1 Figure 1
Blina-1 Figure 2
Meda-1 Figure 3
Myroodah-1 Figure 4
Yulleroo-1 Figure 5

Maturation (Temperature) Maps are presented for times immediately prior to major basin structuring.

Arrows indicate peak maturation temperature.

326 Ma (Meda Transpression) Figure 6
200 Ma (Fitzroy Transpression) Figure 7
0Ma (Present day) Figure 8
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APPENDIX F: Supplementary Geochemical Studies of Ordovician
Source Units in the Canning Basin

by J.M. Kennard, C.J. Boreham, D. Edwards & A. Murray

In order to address several matters that arose from the studies of the Ordovician source units
presented by Taylor (1992) and Kennard et al. (1994), the following investigations were carried out.
o  Assess the degree of contamination from deisel added to the drilling mud on available pyrolysis
data for Ordovician samples in several wells.
Evaluate "mineral matrix effects” on pyrolysis data available for Ordovician samples.
« Evaluate the original source richness and kerogen type within the Ordovician source intervals
(including the lower Goldwyer, Willara, Nambeet and Bongabinni Formations).

Diesel Contamination

A review of well completion reports indicated that significant quantities of deisel oil were added to
the drilling mud when the Ordovician-Silurian section was drilled in the following wells: Kidson-1,
Matches Springs-1, McLarty-1 and Wilson Cliffs-1. A comprehensive compilation of all available
Rock-Eval data for these (and all other) wells in the Canning Basin is presented in Jackson et al.
(1994). Data for the above four wells shows highly variable §, values (commonly 5-21 kg
hydrocarbon per tonne), and PI values commonly in the range 0.5-0.9. Plots of PI versus Depth and
Tmax versus Depth (Figs 1-4) suggest widespread contamination of the Ordovician samples, except
possibly in Matches Springs-1 where P1 is generally less than 0.5 (Fig. 2a) and Tmax shows a fairly
consistent increase with depth (Fig. 2b).

In order to further evaluate the degree of contamination in these samples, cuttings and cores from the
Goldwyer Formation in Kidson-1 were examined; see stratigraphic re-interpretation of Kidson-1
presented in Romine et al. (1994, fig. 11), Jackson et al. (1994) and Southgate et al. (in prep).
Previous anlyses of these samples (see Jackson et al., 1994) indicate high S,, S, and PI values for
cutting samples, but low S, S, and PI values for core samples (Cores 21, 22). In contrast to the core
samples, all examined cutting samples have a strong petroliferous odour. Cores and cuttings in the
upper Goldwyer Formation consist of red-brown mudstone, and were visually assessed to have poor
source potential. Cores and cuttings in the lower Goldwyer Formation, however, consist of medium
to dark grey mudstone and were visually assessed to have some source potential. A representative
cuttings sample (AGSO no. 7919; 14290-14300 ft; 4356-4359 m) was selected for analysis and
comparison with previous analyses carried out on cuttings and cores 21 and 22.

A portion of this cuttings sample was crushed to a fine powder, and TOC and Rock-Eval pyrolysis
analyses were carried out (Sample 7919). The remaining cuttings were washed thoroughly in
dichloromethane and the solvent retained in a round bottomed flask. The solvent-washed cuttings
were then air dried and TOC and Rock-Eval pyrolysis analyses were repeated on the sample
(7919¢ex). The solvent was removed from the extracted organic material by evaporation and the
residue analysed as a ‘whole oil’ by gas chromatography.

The Rock-Eval pyrolysis results (Table 1) show that the cuttings sample is contaminated by free
hydrocarbons as indicated by the high S, and PI values (a PI value above 0.4 is typical of oil stained
sediments). Comparison of unwashed cuttings with the washed cuttings show that after washing:
TOC decreases, Tmax increases, S, decreases and PC (Pyrolysable Carbon) decreases, all of which
are in agreement with removal of free hydrocarbons. Not all the free hydrocarbons have been
removed by this washing process as a small S, peak is still recorded (S, = 0.9 kg/t).

The ‘whole oil’ gas chromatogram (Fig. 5) shows that the n-alkanes are predominant (C,-C,;
maximum peak at C,;) with no odd-over-even carbon number preference. This distribution is typical
of a fractionated crude oil, and hence the cuttings in Kidson-1 are believed to be contaminated with
diesel (possibly fractionated from an Australian crude oil). The naphthene hump which is centred
about n- C,, is usually seen in diesel fuel and arises from the cracking of higher molecular weight
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hydrocarbons. A sample of diesel (and other common contaminates) is shown in Figure 6 for
comparison. ’

Figure 7 shows a saturates chromatogram of an extract from the lower Goldwyer Formation (mineral
exploration well SS 7-6). The saturates chromatogram of the lower Goldwyer Formation differs from
the Kidson-1 diesel in that there is an absence of a naphthene hump and the pristane/phytane ratio is
higher. However, the overall n-alkane distribution in the lower Goldwyer extract and in the diesel
chromatogram is similar. This similarity would make it difficult to differentiate between indigenous
hydrocarbons in an organic-rich sample and any contamination by diesel during drilling.

The low S, values for cores 21, 22 in Kidson-1 (§, < 0.9, S, <0.4; see Jackson et al., 1994) suggest
that these samples are significantly less contaminated than the cuttings samples.

Although samples from McLarty-1 and Wilson Cliffs-1 have not been similarly analysed, Ordovician
sediments in these wells are also concluded to be contaminated by diesel in the drilling mud since
and PI values are generally greater than 0.4, and they show a similar contrast of pyrolysis data
between core and cuttings samples. Contamination is concluded to be minor in Matches Springs-1,
however, since S, and PI values are uniformy low for both cuttings and core samples, irrespective of
locally high S, values (2-10 kg/t).

Mineral Matrix Effects

In order to evaluate possible ‘mineral matrix effects’ on pyrolysis data available for Ordovician
source units (that is, reduced pyrolysis yields due to the absorbtion of heavier hydrocarbons on active
mineral sites), plots of S, versus TOC are presented for each source interval in the following wells:
Acacia-1, Aquila-1, Canopus-1, Crystal Creek-1, Dodonea-1, Edgar Range-1, Hedonia-1, Hilltop-1,
Matches Springs-1, Pictor-1, Santalum-1 and Solanum-1. These plots are presented as Figures 8-19,
and are based on data compiled in Jackson et al. (1994). Since HI (Hydrogen Index) = S,/TOC x 100,
the value of HI corrected for any mineral matrix effects can be determined from the gradient of the
trendline through the data points. Assuming constant organic matter type, if these trendlines do not
pass through the TOC zero intercept (ie, TOC > 0), then the corrected HI value is greater than the
originally calculated HI value; that is the HI values have been suppressed by mineral matrix effects.

A comparison of HI values corrected for mineral matrix effects and uncorrected average HI values
for each source interval is shown in Table 3. In virtually all cases, HI values have been significantly
suppressed by mineral matrix effects.

Table 2 shows a comparison of Rock-Eval pyrolysis data for ‘whole rock” cuttings and ‘kerogen’
samples recovered from these cuttings for the upper Goldwyer Formation in Acacia-1 and Solanum-
1. Note that the ‘kerogen’ samples are not pure kerogen (TOC 13-33%); these samples were
processed for palynological analysis (digested in HCL and HF), and their high mineral content is
probably due to the presence of pyrite (sodium borohydride has not been used to remove pyrite). The
Acacia-1 ‘whole rock’ samples show an obvious suppression of HI values due to mineral matrix
effects (HI values of 430 and 436) when compared to the corresponding ‘kerogen’ samples (HI values
of 538 and 611, respectively). The TOC-rich cuttings sample in Solanum-1, however, shows no
mineral matrix effect.

Estimates of the degree of transformation of kerogen to hydrocarbon should be based on HI values
corrected for mineral matrix effects; if the uncorrected HI values are used (eg. Taylor, 1992), then
transformation ratios will be erroneously high.

Original Source Richness and Kerogen Kinetics/Types

Taylor (1992) concluded that if the source beds within both the Nambeet Formation and the lower
Goldwyer Formation were of comparable kerogen type and richness to the immature G. prisca-
dominated source rocks in the upper Goldwyer Formation, then they would have generated large
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amounts of oil during the Ordovician-Silurian depositional cycle. However it is by no means certain
that these older source intervals originally contained kerogens similar to that within the upper
Goldwyer Formation on the Barbwire Terrace. Furthermore, WinBury maturation models of the
lower Goldwyer source interval in several modelled wells (Acacia-2, Aquila-1, Dodonea-1, Edgar
Range-1, Hedonia-1, Hilltop-1, Pictor-1, Thangoo-1A) suggest that it has not been sufficiently buried
to mature G. prisca -dominated kerogen which, over the range of modelled heating rates, requires
temperatures of about 140°C for maturation (50% transformation of kerogen); burial temperatures
sufficient for maturation of this source interval only occur in deeper wells such as Matches Springs-1
and East Crab Creek-1. Similarly, maturation models of the Willara and Nambeet Al source
intervals suggest that they are only partially mature (TR < 0.5) in several wells (Acacia-2, Aquila-1,
Dodonea-1, Hedonia-1, Hilltop-1, Pegasus-1, Pictor -1, Thangoo-1A).

In order to more objectively evaluate the original source richness for the Goldwyer source intervals,
whole rock kerogen kinetic analyses were obtained for samples of both the upper and lower
Goldwyer Formation in Solanum-1. This well was chosen since:
1. Samples were readily available (provided by Clinton Foster, AGSO),
2. A kerogen sample from the upper Goldwyer Formation in this well had been previously
analysed by another laboratory (Boreham, unpublished data), and
3. WinBury maturation models of the nearby Acacia-2 well suggest that the upper and lower
Goldwyer source intervals had not experienced temperatures in excess of 80°C, and hence
irrespective of the type of kerogen, these intervals are immature.

Kinetic data was also obtained for a kerogen isolate from ‘algal coals’ (oil shales) of the Bongabinni
Formation (CRA Mineral Exploration Hole DD 88559, 1391.26-1391.33 m). Kinetic analyses were
undertaken by Geotechnical Services Pty Itd, Western Australia, and results are presented in
Appendix F-1.

Kerogen kinetic parameters are determined by pyrolysing the kerogen in a RockEval instrument at a
series of different heating rates and observing the shift in the generation envelope. The generation of
oil from the kerogen is modelled as a series of parallel first-order Arrhenius processes, and a fit to the
RockEval curves gives a distribution of activation energies (Ea) and a universal frequency factor (A).
Generally speaking, the higher the activation energies the greater the temperature required for oil
generation. The ‘standard’ kerogen kinetics used by many modelling programs, including WinBury,
may not give a true indication of the temperature and depth needed for significant oil generation. For
example, Type I kerogens such as those derived from G. prisca have a much narrower and higher
energy spread than the standard Type II kerogens. Furthermore, the energy for G. prisca is higher
than for the standard Type I kerogens included in models which are usually based on the Green River
Shale. Thus, use of measured G. prisca kinetics will yield an abrupt oil window occurring at higher
temperature than a standard Type II kerogen. The ‘rules of thumb’ used to define the temperature of
significant oil generation and its equivalent in terms of RockEval Tmax and vitrinite reflectance must
be modified for G. prisca type kerogens. For example, a Tmax of 435 °C does not indicate the onset
of oil generation for such kerogens and 445 °C would be more reasonable. Furthermore, because of
the narrower Ea distribution, there is no progressive increse in Tmax which can be used to observe
the approach to the oil window - Tmax may hover near 435 °C and then suddenly increase to 460 °C.

The whole rock kinetic data for the upper Goldwyer sample (Solanum-1, 315.53m) is characterised
by a unimodal activation energy peak of 98% at 60 kcal/mol (Appendix F-1). This unimodal pattern
is typical of G. prisca -dominated kerogen analyses, but in this case the peak occurs 3 kcal/mol
higher than previous analyses commissioned by AGSO. These previous analyses have been used for
the upper Goldwyer source interval in the present winBury modelling study (see appendix G).

Tegelaar & Noble (1995) have provided kerogen kinetic data for a wide range of kerogens and shown
the great variability that can occur. They also point out that the standard fitting techniques do not
provide a very good result for Type I kerogens. They propose using a Gaussian model rather than a
discrete distribution of activation energies to determine the parameters for such kerogens. For the
above sample, we found that the Gaussian method reduced the peak activation by 1 kcal/mole only
(59 kcal/mole).
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The whole rock kinetic data for the lower Goldwyer sample (Solanum-1, 519.58-519.61m) is
characterised by a major activation energy peak of 66% at 55 kcal/mol, and a ‘front” of lower
activation energies in the range 48-54 kcal/mol (Appendix F-1). This pattern indicates a mixed Type
I and I kerogen. The lower activation energy peak and low activation energy ‘front’ is clearly
distinct from the G. prisca signature in the upper Goldwyer source interval. This kerogen type
requires temperatures of about 120-125°C for maturation (50% transformation) over the modelled
heating rates, which is considerably less than the 140°C required for maturation of G. prisca

kerogen.

The kerogen isolate from the Bongabinni Formation (#7817) is characterised by a major activation
energy peak of 50% at 56 kcal/mol, and a high activation energy ‘tail’ in the range 57-64 kcal/mol
(Appendix F-1). This pattern probably also indicates a Type I kerogen, but the high activation
energy ‘tail’ readily distinguishes it from both the upper Goldwyer G. prisca kerogen and the lower
Goldwyer sample. Over the modelled heating rates, this kerogen type requires temperatures of about
130°C for maturation (50% transformation).

References
Tegelaar, EW., & Noble, R.A., 1995 - Kinetics of hydrocarbon generation as a function of the

molecular structure of kerogen as revealed by pyrolysis-gas chromatography. Organic Geochemistry,
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Table 1 Rock-Eval pyrolysis data for Kidson-1.

Sample Well Formation |Sample Type TOC Tmax S1 S2 S3 S1+S2 PI $2/S3 PC HI Ol
No % °C kg/t kg/t kg/t kg/t % mgS2/gTOC | mgS3/gTOC

7919 Kidson-1 L. Goldwyer Cuttings 3.44 435 31.28 9.10 3.49 40.38 0.77 2.61 3.36 265 101

7919ex Kidson-1 L. Goldwyer | Solvent washed 1.60 441 0.91 4.03 3.18 4.94 0.18 1.27 0.41 252 199

Table 2 Rock-Eval pyrolysis data for Canning Basin samples.

Sample Well Formation |Sample Type TOC Tmax S1 S2 S3 S1+S2 Pl S2/83 PC HI 01 \OD\
No % °C kg/t kg/t kg/t kg/t %0 mgS2/gTOC | mgS3/gTOC
3597 Acacia-1 U. Goldwyer Cuttings 1.52 437 0.24 6.53 0 6.77 0.04 0 0.56 430 0
3597k Acacia-1 U. Goldwyer Kerogen 13.60 436 0.92 73.12 0 74.04 0.01 0 6.17 538 0
3598 Acacia-1 U. Goldwyer Cuttings 2.66 434 0.24 11.59 0 11.83 0.02 0 0.98 436 0
3598k Acacia-1 U. Goldwyer Kerogen 13.50 436 0.34 82.50 0 82.84 0 0 6.90 611 0
3599 Solanum-1 U. Goldwyer Cuttings 5.26 439 1.35 41.59 0 42.94 0.03 0 3.57 791 0
3599k Solanum-1 U. Goldwyer Kerogen 33.00 441 1.87 232.11 0 233,98 0.01 0 19.49 703 0
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Acacia-1 Upper Goldwyer 503 1129
Lower Goldwyer 172 500
Aquila-1 Lower Goldwyer 165 252
Canopus-1 Upper Goldwyer 48 96
Lower Goldwyer 36 111
Willara 80 84
Crystal Creek-1 Upper Goldwyer 202 *
Lower Goldwyer 83 76
Dodonea-1 Upper Goldwyer 524 833
Lower Goldwyer 45 *
Edgar Range-1 Upper Goldwyer 108 202
Lower Goldwyer 87 135
Nambeet 24 15
Hedonia-1 Lower Goldwyer 155 276
Nambeet 33 109
Hilltop-1 Lower Goldwyer 149 266
Nambeet 13 27
Matches Springs-1 | Upper Goldwyer 243 517
Lower Goldwyer 105 171
Pictor-1 Lower Goldwyer 68 116
Nambeet 8 *
Santalum-1 Upper Goldwyer 536 861
Solanum-1 Upper Goldwyer 614 794
Lower Goldwyer 141 *

Table 3. Comparison of average uncorrected HI values and HI values corrected for mineral matrix
affects. * Insufficient data to define TOC vs S, trend-line.
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AGSO WELL SOURCE | DEPTH | Tmax | S1 82 S3 PI PC .| TOC | HI (0)
No UNIT (m)

3599 Solanum Upper 315.53

Whole Gold to 439 135 | 41.59 | 0O 003 | O 5.26 791 | O
Rock 315.58 _

8051 Solanum { Upper

Whole Gold 315.53 437 147 | 31.65 | 0.56 004 | 2.76 | 4.38 723 13
Rock

8052 Solanum Lower 919.58

Whole Gold to 437 046 | 1.74 0.53 0.21 0.138 1.65 105 32
Rock 519.61

7817 CRA DD | Bonga- 1391.26 | 443 183 | 1674 | O 0.10 | 155 | 409 409 | O
Whole 88559 binni to

Rock 1391.33

Table 4. Rock-Eval data of samples with kerogen kinetic data
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APPENDIX F-1: GEOTECH Kerogen KineticAnalyses

The following kerogen kinetic data were anaysed by Geotechnical ServicesPty. Ltd.

Sample # 8051 Solanum-1 315.53m, Upper Goldwyer Formation

Distribution of Activation Energy method Gaussian Model
Frequency Factor: A =4.3924E+15 /s Frequency Factor: A = 2.2302E+15 /s
% Activation Energy (kcalmol) % Activation Energy (kcal\mol)
0.00 58 0.00 58

0.00 59 98.26 59

97.59 60 0.00 60

0.00 61 0.00 61

0.00 62 1.47 62

2.17 63 0.00 63

0.00 64 0.00 64

0.00 65 0.00 65

0.00 66 0.27 66

0.24 67 0.00 67

Sample #3052 Solanum-1 519.58-519.61m, Lower Goldwyer Formation

Frequency Factor: A = 1.36E+14 /s
% Activation Energy (kcal\mol)

2.74 48
0.02 49
2.21 50
4.69 51
0.00 52
8.14 53
13.31 54
66.39 55
0.00 56
0.00 57
0.55 58
0.00 59
0.00 60
0.00 61
1.95 62

© Australian Geological Survey Organisation



233

Sample #7817 CRA DD 88559 1391.26-1391.33m, Bongabinni Formation

Frequency Factor: A = 1.36E+14 /s
% Activation Energy (kcal\mol)

0.00 46
0.00 47
0.00 48
0.50 49
0.05 50
0.00 51
0.00 52
0.00 53
0.00 54
0.00 55
50.25 56
17.97 57
15.85 58
2.97 59
7.78 60
0.00 61
1.22 62
0.00 63
3.42 64

© Australian Geological Survey Organisation
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APPENDIX G: Kerogen Kinetic Data Used in WinBury Models

This appendix tabulates kinetic data modelled in the WinBury program for the following kerogen
types:

LOWGOLD : Lower Goldwyer and Willara-Nambeet, source Figure 1
GPRISCA: Upper Goldwyer source Figure 2
BONG: Bongabinni source Figure 3
TYPEIIB: Supersequence D (Gogo, Mellinjerie, Mirbelia, Boab) source Figure 4
TYPE HIB: Supersequence F (Laruel) source interval modelled as 50/50 Figure 5

mixture of Type IIB and Type IIIB kerogen

© Australian Geological Survey Organisation
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N Rate Bond Product
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