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EXECUTIVE SUMMARY

In 1991, the Australian Petroleum Industries Research Association Limited (APIRA) a division of the
Audtralian Mineral Industries Research Associations Limited (AMIRA) approached MESA to support a
proposa to fly, process and interpret aerial spectrometer and aeromagnetic data. The project was put
forward by RECON Exploration and the area to be tested was the onshore Otway Basin in South Australia.
The aim was to use possible signature responses over the three proven fields, Katnook, Labroke Grove and
Caroline, to identify further accumulations. It was hoped that al licencees in the area would contribute to
the cost of the project.

It was decided that atest of close-spaced high sensitivity aeromagnetic data (rather than radiometric) would
be more useful in helping petroleum exploration. APIRA then attempted to get agreement with the licensees
to cover al of the onshore Otway Basin with an aeromagnetic/radiometric survey. This was unsuccessful
and a test strip adjacent to the Victorian border, but wide enough to cover the three known fields and the
recent Sawpit-1 well which had recovered oil was then proposed. APIRA withdrew from the project when
it failed to get the three licence joint ventures to agree to participate. MESA contracted World Geoscience
Corporation to fly the survey and the area was designated P1, part of the South Australian Exploration
Initiative with contributions from the licenseesin the test area (Appendix 2).

The P1 area survey (Fig. 1) was flown in August-September 1993 with atotal of 11,834 line km recorded at
400 metre spacing and 80 metre flight height. The P1 area covers the northern margin of the Basin, the
Penola Trough, the Kalangadoo High and the eastern margin of the Tantanoola Trough. The southern area
covers the Tartwaup Hinge Zone where Tertiary and Upper Cretaceous sediments thicken rapidly to the
south (Fig. 2).

MESA mapped the onshore Basin using company seismic data as a National Geologica Mapping Accord
(NGMA) project. A consistent set of structure maps at Base Tertiary, Top Eumerdla (Fig. 23), Top
Crayfish (Fig. 22) and Top Basement (Fig. 21) were available to compare to the aeromagnetic data
(stratigraphic column Fig. 5).

MESA carried out a study to determine the magnetic susceptibility of the sediments and basement which had
been cored in previous petroleum exploration wells. To avoid contamination of cuttings by steel fragments
from casing or drill pipe, cores from six wells (Fig. 6) were measured for magnetic susceptibility (Fig. 7 &
Appendix 3). A 1992 B.Sc (Hons) thesis by Chatfield which was sponsored by MESA provided magnetic
susceptibility data for outcrops of Holocene volcanic material at Mount Gambier and Mount Schank (Fig. 8
& Appendix 4). The magnetic susceptibility data obtained from cores was uniformly low (Figs7 & 9). The
only significant vaues were obtained from the volcanic outcrops and these are thought to be typical of a
magma chamber under the Mount Gambier/Mount Schank area.

A composite north—south regional seismic line was constructed and major formation tops were depth-picked.
The combination of the seismic depths and formation thicknesses were combined with the corrected



magnetic susceptibility data for each formation to model magnetic anomalies and compare to the
aeromagnetic survey results (Fig. 4). There was no correlation between the magnetic response computed for
the sedimentary section and the observed aeromagnetic anomalies. The sediment responses were computed
to be less than one percent of the amplitude of the observed aeromagnetic anomaly dynamic range in this
area. Itisinferred that the major magnetic response comes from igneous/metamorphic basement beneath the
sediments (Figs 11, 15).

In the vicinity of the 3-D seismic survey (Fig. 3) computed depths to the sources of the Sawpit/Penola
magnetic anomaly lie in the range 2450-2670 m. This depth range is consistent with the well data from
Tilbooroo-1 and Sawpit No-1 where schists, metabasalts and quartzites were intersected at similar depths. It
is inferred that the sources of the anomalies are metamorphosed igneous bodies, coinciding with a
seismically mapped basement high on which the wells Penola-1, Sawpit-1 and Tilbooroo-1 have been drilled
(Appendix 5 Anomaly H).

The Total Magnetic Intensity data supplied by World Geoscience Corporation showed a large circular
400 nT magnetic high area centred on Mount Gambier (Fig. 16) which is interpreted as a magma chamber
associated with the volcanoes in the area (Fig. 10). Overall the model extends 40 km in the north northeast
direction and 15 km in the east-southeast direction. The depth to the top of this body liesin the range 6300—
12700 m. From Mount Schank southwards a magnetic low devel oped and extended offshore. Modelling of
Mount Gambier and Mount Schank anomalies indicates shallow, near surface magnetic bodies (Figs 16, 17).

A north—south magnetic high is located along the western boundary of the P1 block with an estimated source
depth of 2500 m, and to the east of the Hungerford 1 well has what appears to be a small, blind associated
basdltic plug at a depth of 200 m (Fig. 18). North of the Mount Gambier magnetic high, a magnetic low area
is developed over the central and northern Penola Trough. Northwest to southeast lineaments are present in
the trough and a second-order magnetic high is located over the Sawpit/Penola structural feature (Figs 12,
20). In the extreme northeast corner of P1, the Kanawinka Fault marks the edge of the Otway Basin and is
visible on the aeromagnetic data.

The northwest to southeast magnetic lineaments located southeast of Penola (Fig. 30) are close to the fault
planes of tilted fault blocks. The magnetic effects are interpreted to be from the deposition of magnetic
minerals on or near the fault planes within the Eumeralla Formation. It is doubtful that these anomalies are
caused by volcanicsin the fault planes, as good quality seismic indicates clean breaks in the reflection with
no evidence of intrusive fill causing athickening of the fault planeimage. Depths to the top of the magnetic
bodies are in the range 200400 m (Appendix 5). The Sawpit/Penola magnetic high has a cross pattern
which corresponds to the basement faulting directions (Figs 20, 24B). Apart from the volcanic cones at
Mount Gambier and Mount Schank the surface geology (Fig. 14) does not affect the aeromagnetic data.

World Geoscience Corporation has applied a pseudo-depth-dicing (PDS) technique to the aeromagnetic data
after removing the effects of surface "culture’ and having reduced the data to the pole. The dicing technique
relies on dividing the spectrum of the data into a series of frequency dlices with the highest frequency
shortest wavelength dominating the shallowest dice and the longest wavelength data representing deep
basement. Four PDS coloured images and contour maps of the sedimentary section (from the shallowest
PDS-1to PDS-4) and afifth deepest image of the basement were generated.

The most useful magnetic images in relation to the sedimentary section were PSD-2 (Fig. 25) to PDS-4.
Faulted structures within the Penola Trough especialy east of Penola within the 3D seismic area (Figs 24A,
24B) are visible, the faulted basement high east of Penolais clearly defined and an area of deep northwest—
southeast faults south of Mount Gambier is visible. Volcanic extrusive and intrusive occurrences are aso
clearly defined. The PDS images could be further improved by removing additiona high frequency effects
due to surface 'culture’. An overlay of the location of powerlines and railway lines (Fig. 27) in the area and
an airborne sidescan radar image (Fig. 19, Appendix 6) showed that a number of magnetic events present in
PDS-1 to PDS-3 are due to powerlines and towns.



The radiometric data acquired as part of the P1 area survey is closaly controlled by the surface geology (Fig.
14) and distribution of surface water at the time of acquisition. Uranium, thorium, potassium and total count
values (Fig. 13) are displayed in coloured images. South of Mount Gambier the Gambier Limestone (L.
Eocene - M. Miocene) is high in &l radioactive e ements with a northern boundary which corresponds to the
limit of the outcrop. The Mount Gambier volcanics have a generally low radiometric response. A series of
northwest to southeast stranded coastal ridges of the Bridgewater Formation have moderately high
radiometric valuesin an area east and northeast of Mount Gambier. Y ounger Padthaway Formation silts and
carbonates between the coastal ridges have low radiometric values. In contrast, the Padthaway Formation
located in the Penola area and bounded by older north-south trending coastal ridges has quite high
radiometric values for al elements. The Penola radiometric anomaly is separated from the Mount Gambier
area by a sandy deposit (Molineaux Sand) which cuts across the survey area in a northeast to southwest
direction and which has alow radiometric response.

The known gas fields may have had some control on the radiometric results of the P1 survey. In the area of
Katnook, Ladbroke Grove and Haselgrove there is a region of relatively low radiometric values which
appears to be an east-west embayment into an area of high radiometric values (Figs 13 & 14). The surface
geology in the area comprises a relatively smooth northeast to southwest boundary of the Padthaway
Formation and the Molineaux Sand. Further west in the area of Laira-1 and Zema-1 the radiometric data
have relatively low values in an area which is now thought to have contained a gas accumulation which
subsequently leaked following fault re-activation. A possible explanation is that leaking hydrocarbons have
caused a reduction in the surface radiometric element content. Alternative explanations are that variation in
Padthaway Formation facies is responsible for the low radiometric values around known and past gas
accumulations or the distribution of swamps near the gasfields control the radiometric results.

INTRODUCTION

The Australian Petroleum Industries Research Association Limited (APIRA) approached MESA in 1991 to
provide support for an aeromagnetic/radiometric survey in the Otway Basin which was proposed by RECON
Exploration. MESA agreed to support the project provided that companies exploring in the area
contributed. APIRA was unable to get financia support from a number of licencees in the area and
withdrew, leaving MESA to manage the project. The emphasis of the project was changed from the original
RECON idea of concentrating on the radiometric survey to carrying out an aeromagnetic survey over a
relatively small areato test the effectiveness of the method in petroleum exploration. A test area adjacent to
the Victorian border was agreed upon and the joint venturers from the three exploration licences agreed to
contribute to the survey which was flown in 1993. Sediment thickness from a composite regiona seismic
line and magnetic susceptibilities from petroleum well-cores and basaltic outcrops were used to model
magnetic responses. The volcanic vents at Mount Gambier and Mount Schank were modelled as well as a
blind plug to the north near the Hungerford-1 well. The Total Magnetic Intensity was pseudo-depth diced
using frequency increments into four slices in the sedimentary section and a fifth basement dlice. Pseudo-
depth dlices were compared to MESA seismic depth structure mapping from top Cretaceous to top Basement
(fault patterns were compared to magnetic lineaments).

A sidescan radar image was used to identify surface “culture' (railway lines, sheds, towns etc) that cause high
frequency anomaliesin the Total Magnetic Intensity data (Appendix 6). A map of the powerline grid in the
area was obtained from the Electricity Trust of South Australia (ETSA) (Fig. 27). The grid was digitised
and displayed at the same scale as the aeromagnetic data to identify powerline cultural anomalies.



CHARACTERISTICS OF MAGNETIC DATA

In this area of the Otway Basin the background field strength of total magnetic intensity is approximately
60897 nT, the inclination is -69.5 degrees, and the azimuth is 9.5 degrees east. The dynamic range of the
residuals of total magnetic intensity is 545 nT.

The characteristics of the total magnetic intensity field in the survey area are portrayed in the contour map in
Figure 10, in the contour map in Figure 28 and in a stacked profile map in Figure 29. The contour map and
profile map includes cultura sourced anomalies which can be seen as prominent short wavelength
anomalies on ageneraly smooth background.

Identifying letters have been added to various anomalies to assist with the description of the magnetic field.
These lettersinclude A to H, and Sand areindicated in Figure 10.

The characteristics of the field can be described in terms of the common wavelength of anomalies seen in
Figures 10 and 28, or in terms of the width at half amplitude (commonly referred to as 'Half-width'), which
has an approximate relationship to the depth of source below the detector (e.g. width at half amplitude is
approximately 2x depth below the sensor).

This report adopts a hybrid of the two terms ‘wavelength' and 'Half-width' to describe the observed
anomalies.

Long wavelength anomalies (Half-width 15-20 kilometres)

The long wavelength anomalies are indicated by the broad total intensity low and high regions. These
anomalies have amplitude from high to low of approximately 400nT and a wavelength of approximately 50—
70 kms. With the exception of Anomaly A most of these anomalies extend outside the survey area and are
more completely defined in the regiona aeromagnetic data portrayed in the 1:2 000 000 scale maps of South
Audtralia.

In the south of the survey area a broad high (A) extends as a distinct low to the south and dopes off to the
north, east and west of the survey area.

The source of this dipolar anomaly istypical of anomalies caused by a deep igneous/metamorphic basement
source and isinterpreted to lie at a depth of approximately 6-10 kms below surface.

Anomalies with Half-width 3-5 kilometres

Anomalies with Half-width 3-5 kms occur in the north of the area near Penola (Anomaly H - Sawpit high),
and in the centre of the area north of Mount Gambier (Anomaly G). These anomalies have amplitude in the
range 10-25nT.

The sources of these anomalies are likely to be igneous bodies within igneous metamorphic basements.
Anomalies with Half-width 0.5-1.5 kilometres

Anomalies with Half-width 0.5-1.5 kms occur in the northeast of the area, particularly near Penola. These
anomalies are narrow curvilinear have amplitude 1-3 nT and extend up to 10 km with best examples striking

northwest—southeast. Circular-élliptical anomalies with this half width range are rare and are recognised as
Anomaly E (Mount Schank) and Anomaly F (Hungerford).



Anomalies with Half-width 0.2-0.5 kilometres (Culture)

Power distribution lines shown in Figure 27 are a mgjor disturbing influence on the total magnetic intensity
datain thisarea.

Surface culture in the form of towns, railway lines, power lines, large sheds, fences and well-heads produce
high frequency magnetic anomalies in the aeromagnetic data. World Geoscience have produced images of
the magnetic data with the culture suppressed. However, the two shallowest pseudo depth dices contain
culture from the towns in the survey area as well as an extensive network of culture from the powerline grid.
The large interstate interconnection powerline produced a north-south anomaly area near Tarpeena and
Nangwarry with a curved feature extending from south of Tarpeena south-east to the Victoria border.

A grid of powerlines north of Penola caused a break-up of northwest—southeast images of fault trends along
the northern margin of the Penola Trough. In the Mount Gambier area north—south and east—west
lineaments are caused by powerlines with the same orientations and near the coast, more random lineaments
coincide with the electricity grid.

The dynamic range of cultural sourced anomalies is assessed as typically 5-100 nT with exceptions up to
200 nT and amplitude and probably ranging down to the noise envelope (0.01 nT).

CHARACTERISTICS OF THE RADIOMETRIC DATA
Introduction - equipment

Gamma spectrometric data were recorded simultaneoudy with the aeromagnetic data. Equipment included
33 litres of sodium ioide crystal detectors and 256 channel spectrometer recording in the range 0.3 to 3.0
MeV. The datawas windowed using Bureau of Mineral Resources (hnow AGSO) energy ranges. Counts per
second were corrected by best practice techniques and converted to equivaent potassium (percent), uranium
(ppm) and thorium (ppm).

Total Count

The tota count rates recorded in the area lie predominantly in the range 500 to 1500 counts per second.
Approximately one third of count rates lie in the range 1500 to 3000 counts per second.

Radiometric data were inspected on 1:100 000 contour presentations and on 1:250 000 processed colour
images (Appendix 8). The 1:100 000 data were compared to 1:100 000 topographic maps and 1:250 000
geology maps. The radiometric total count image has an area of high values (2500-3000 cps) in the south of
the survey area. Coastal sand and swamp areas have low values but from adjacent to the coast northwards
towards Mount Gambier, the values in the area of the Gambier Limestone are high. The northern margin of
the anomalously high areais a northwest—southeast trending stranded coastal ridge which extends across the
full width of the survey area aong the northern margin of the Gambier Limestone outcrop. Northwest—
southeast trends are visible in the southern anomaly area where small non-mineralised dunes trend
northwest—southeast.

The area centred on Mount Gambier has an intermediate total count value with weak northwest—southeast
trends visble. The immediate area around the Mount Gambier city has a relatively low total count and
appears to represent a region of volcanic ash deposition around the cones. Further south-southwest, the
Mount Schank eruption area shows avery diffuse low total count area.

North of Mount Gambier, the total count image shows an area of low vaues cut by a number of northwest—
southeast trending coastal ridges of the Bridgewater Formation which have relatively high total count values.
From Kalangadoo on the western edge of the survey to the north, the trend of radiometric anomaly changes



to a northeast—southwest direction with an area of high readings corresponding to an area of Padthaway
Formation sediments and swamps. The area of the Katnook, Ladbroke Grove and Haselgrove fields forms a
radiometric low embayment into the northeast trending high. Near Penola, the radiometric high anomaly
trends north—south and appears to coincide with alow swampy area.

Potassium

Estimated equivalent potassium values lie in the range zero to 0.8 percent, with approximately half between
zero and 0.2 percent and half between 0.2 and 0.8 percent (Appendix 8).

The area from the coast northwards towards Mount Gambier is aregion of relatively high potassium vaues.
The northwest—southeast coastal ridge south of Mount Gambier is an area of low values but does not
produce a strong cut-off zone as occursin the total count image.

The area around Mount Gambier is deficient in potassium but the Mount Schank area has a small potassium
high area. North of Mount Gambier is a generaly low potassium region with minor palaeo-dune controlled
northwest—southeast linear high potassium features.

From Kalangadoo to the north, a northeast—southwest high potassium trend is dominant with a low count
area around the Katnook area gas fields. From Penola north there is a broad north—south area of high
potassium extending to the northern edge of the survey area. The northern area retains a weak northwest—
southeast pattern similar in direction to the southern survey area. The highest potassium values are from
Penola northwards in the area of the Padthaway Formation outcrop.

Thorium

Estimated equivalent thorium values typically lie in the range zero to 6 ppm, with rarer highs up to 8 ppm.
Thorium maps appear to give sharper definition of geological character (Appendix 8).

An area of high thorium values occurs in the Gambier Limestone from south of Mount Gambier to the coast.

The northern limit of the high values is a definite boundary formed by a long northwest—southeast
Bridgewater Formation feature which has a low thorium count along the northern margin of the Gambier
Limestone outrcop. The area immediately surrounding Mount Gambier has a low thorium anomaly
coinciding to an area of possible volcanic ash deposition. Mount Schank volcanic area has a very poorly
defined area of low thorium values. An area northwest of Mount Gambier has high thorium vaues and to
the north of Mount Gambier the northwest—southeast trend is shown by a number of palaeo-dunes which
have relatively high thorium content. From Kaangadoo northwards, an area of high thorium content
extends northeast—southwest until near Penola where a broad band of high thorium values extend north—
south past the northern boundary of the survey area. The area of the Katnook, Ladbroke Grove and
Haselgrove gas fields contains low levels of thorium.

Uranium

Estimated equivalent uranium vaues typicaly lie in the range zero to 4 ppm, with rare highs to 5 ppm
(Appendix 8).

The uranium pattern is similar to the other radiometric elements with an area of higher uranium content from
the coast northwards to the northwest—southeast trending pal aeo-dune south of Mount Gambier. A number
of sub-paralel ridges within the high uranium area produce northwest—southeast areas of low uranium
content. Both Mount Gambier and Mount Schank have wesk areas of dightly lower uranium content around
the volcanic cones.

Severa northwest—southeast Bridgewater Formation dunes north of Mount Gambier have dightly elevated



uranium content. From Kalangadoo north, trends are northeast—southwest with a large area of Padthaway
Formation in the centre-north of relatively high uranium content. The uranium image has more poorly
defined areas of high and low values in the northern area of the survey than the other elements. The area of
the gasfields around Katnhook has alow uranium content.

Ratios of the three estimated radio element concentrates were made using the absolute values of equivalent
potassium percent, uranium ppm and thorium ppm. The radiometric maps have low valuesin the centre and
eastern areas (Molineaux Sand and Padthaway Formation), but there is a corresponding high value for al of
theratios (U/K, Th/K, U/Th) in the same areas.

In the northern area of the survey, each eement had anomalously high response through the Penolaarea. In
each of the ratio images the corresponding areais low.

In the southern extremity near the coast where the Gambier Limestone outcrops each of the radio elements
have a high response with a northwest-southeast margin. In contrast the U/Th has alow value, but the other
ratios (U/K and Th/K) show a corresponding high.

SURFACE GEOLOGY

The surface geology in the area of the aeromagnetic/radiometric survey is a major controlling factor on the
radiometric data together with distribution of surface water. With the exception of the Mount Gambier and
Mount Schank volcanic cones the magnetic response is unaffected by the surface geology.

The oldest outcropping rock unit in the survey area is the Heytesbury Group Gambier Limestone of Late
Eocene to Middle Miocene age. This unit consists of a basal limestone and marl member, middle bryozoal
limestone that is found to the southeast, south and northwest of Mount Gambier and an upper chert-rich
limestone that outcrops along the south coast (figure 14).

In the Middle Miocene a cooler climate resulted in alower sealevel and together with mild uplift produced
a bresk in sedimentation. Latest Miocene and Early Pliocene marine incurious did not affect the survey
area.

A major marine transgression in the Early Pleistocene extended as far as the Kanawinka Fault. The
Coomandook Formation was deposited and now underlies most of the coastal plains.

The Coomandook Formation is overlain by the Bridgewater Formation a series of stranded coastal ridges
composed of calcarenite. The coastal ridges were formed during interglacia periods of high sea level and
are the dominant geomorphological features of the area. The oldest ridges are the furtherest from the coast
and are designated Lower Bridgewater Formation. Lower Bridgewater ridges occur northeast and west of
Penola and to the east and northeast of Mount Gambier. The remainder of the calcarenite ridges, are
younger, occur nearer the coast and are known as the Upper Bridgewater Formation (age dating gives ages
of the ridges from 870,000 to 100,000 years). West of Penola, the younger ridges converge towards the
Mount Burr volcanic complex.

Padthaway Formation sediments were laid down between the Bridgewater Formation ridges. The
Pleistocene Padthaway Formation sediments are fine grained and include lacustrine and lagoonal carbonates.
The Holocene St Kilda Formation was deposited as lagoona shelly mud and lacustrine sediments. This
unit, together with Holocene peat depositsis found near the coast in the Pt MacDonnell area.

The Moalineaux Sand occurs as a sand sheet from north of Mount Gambier extending north-northeast to the
south of Penola. The unit ranges in age from late Pleistocene to Holocene and comprises re-worked
Bridgewater Formation sandstones.



The younger Holocene vol canics occur at Mount Gambier and Mount Schank. Mount Gambier is a series of
explosion craters (maas) formed when molten rock came into contact with groundwater. Lava flows, scoria
cones and dykes were also formed. Mount Schank is similar. The eruptions occurred between 5000 and
4000 years ago.

MAGNETIC SUSCEPTIBILITY

Magnetic susceptibility readings in petroleum wells were only obtained from core materia (Appendix 3,
Fig. 7). A previous study using cuttings and sidewall cores found that steel contamination of cuttings made
readings unreliable. Sidewall core data had magnetic susceptibility readings carried out on CSIRO
equipment. The problem with these samples was that the material had to be crushed and the correction
factor to give areading equivalent to a solid dab of rock was poorly defined.

Magnetic susceptibility from core material

Magnetic susceptibility measurements were taken from cored intervals in six wells within or adjacent to the
area of the P1 aeromagnetic survey. The core material was removed from the MESA core store to reduce
possible magnetic background sources and readings were taken using a hand-held magnetic susceptibility
meter. The readings were expressed in Sl units x 10°. Wells measured were:  Katnook-2, Katnook-3,
Penola-1, Caroline-1, Kalangadoo-1, and Mount Salt-1.

The cores measured ranged in age from the Tertiary Gambier Limestone to Pre-Cretaceous meta-
sedimentary basement.

All readings obtained from the core data were low, including the “basement' cores of meta-sediments in
Kaangadoo-1. Readings were usually taken at 1-2 foot intervals along the core. Vaues of magnetic
5 -
Sl units.

Magnetic susceptibility from outcrop

Chatfield 1992 took a series of ground magnetic susceptibility readings in the Quarternary-Recent basic
volcanic province in the south-east of the State (Appendix 4). The area of magnetic susceptibility readings
extended from Mount Graham near Millicent to Mount Schank, south of Mount Gambier. The readings
which are relevant to the P1 aeromagnetic survey are at Mount Gambier and Mount Schank.

In the Mount Gambier volcanic cone area, 5 sites were investigated (Chatfield, 1992) and values for a
number of igneous rock types at each site were measured. Values recorded ranged from 0-8000 x 10° S|
units. Sites 1 and 2 adjacent to the Blue Lake and Valley Lake had the highest readings and highest average
readings. Ash, unsorted tephra, massive and vesicular basalt, ropey lava, splatter, tuff and scoria al had
high magnetic susceptibility values.

At Mount Schank, three sites were measured for magnetic susceptibility. The sites were dl in area of
volcanic ash away from the basalt lava flows. Magnetic susceptibility values varied form 150-4,500 x 10°
Sl units. The highest values were found to the west and north-west of the main crater. Rock types reported

were scoria, fresh and weathered, finely laminated tuff and tephra. For the location of readings see Figure 6
and Figure 8 for vaues.

MAGNETO-STRATIGRAPHY
Formations

Magnetic susceptibility reading for various formations are summarised in histogram form in Figure 7. There



is no information on magnetic remanence.

Basement of pre-Early Cretaceous age was intersected in two wells in the survey area, Kalangadoo-1 and
Sawpit-1. Magnetic susceptibility readings were obtained from a number of cores in Kalangadoo-1. Values
ranged from 11-26 x 10° Sl units.

The Early Cretaceous Pretty Hill Formation was cored in the Katnook-2 and -3 gas wells. Magnetic
susceptibility values range from 7-20 x 10° Sl units.

Stratigraphically above the Pretty Hill Formation are the Laira Formation and the Katnook Sandstone.
Measurements were taken on 3 cores of the Laira Formation in Kalangadoo-1 and Penola-1. Values range
from 8-30 x 10° Sl units.

The Eumeralla Formation, one of the most uniform mineralogical unitsin the Otway Basin, is the uppermost
unit of the Early Cretaceous. Core measurements were recorded in Katnook-2, Penola-1, Caroline-1 and
Kaangadoo-1. Vaues of magnetic susceptibility have the greatest range and highest maximum vaue for
any formation measured from drill-core. Magnetic susceptibility isin range 8-90 x 10° Sl units.

The Late Cretaceous Sherbrook Group contains a number of units, one of which, the Timboon Sandstone
may extend from top Early Cretaceous to base Tertiary where the Sherbrook is condensed. Magnetic
susceptibility measurements were taken on core from the Timboon Sandstone in Caroline-1 and Mount Salt-
1. Vauesranged from 5-18 x 10° Sl units.

The Paaratte Formation also of Late Cretaceous age was measured in Caroline-1 and Mount Sdlt-1. Vaues
range from 4-19 x 10° Sl units.

The Dilwyn Formation from the Paleocene-Eocene in Mount Salt-1 had magnetic susceptibility measured.
Values ranged from 4-11 x 10° Sl units. Another Early Tertiary unit, the Pember Mudstone was measured
in Caroline-1 and had values in the range 7-18 x 10° Sl units.

The youngest unit measured was the Oligocene-Miocene Gambier Limestone in Caroline-1. Values were
very low, in therange 1-6 x 10° Sl units.

The discussion above uses raw uncorrected magnetic susceptibility readings. In order to correct for the
influence of limited core size and bring readings to an effective infinite surface, all should be multiplied by
approximately 1.7.

Rock types

Basaltic Volcanics

Outcrop material of Holocene age at Mount Gambier and Mount Schank contain rocks with the highest
magnetic susceptibility measured in the survey area. The range of values is greatest at Mount Gambier,
where ash, tephra basalt in various forms, tuffs and scoria have magnetic susceptibility values in the range
0-8,000 x 10° Sl units. The results of ground magnetic susceptibility measurements are shown in Figure 8.

Mount Gambier

Lithology Range Mean SD Number of Samples
Ash 900-8,000 x 10° S| units. 2480 1605 5
Tephra 1,000-8,000 x 10° Sl units. 432 514 198
Basalt 5-3,000 x 10° S units. 1125 758 159
Tuff 4-3,000 x 10° Sl units. 4867 2393 33
Scoria 500-4,000 x 10° S| units. 1333 1319 6



Mount Schank

At Mount Schank, the total range of values is from 150-4500 x 10° Sl units.

Lithology Range Mean SD Number of Samples
Tephra 300-2,500 x 10° Sl units. 1373 617 12

Scoria 200-4,500 x 10° Sl units. 946 826 36

Tuff 150-1,000 x 10° Sl units. 446 286 13

Sandstones

Magnetic susceptibility readings were obtained for sandstones from the pre-Cretaceous (turbidite) basement
to the Tertiary Pember Mudstone. All sandstone readings were low. Basement readings were 11-26 and the
Eumeralla readings were 8-45 x 10° Sl units. The sandstone values for these two units were the highest of
al formations. The Late Cretaceous Timboon Formation sands contained some exotic minerals such as
glauconite, pyrite limestone and hermatite, but the magnetic susceptibility values remained low in the 5-18 x
10° Sl unitsrange. The range for all sandstones was 4-45 x 10° Sl units.

Shale, claystone, mudstone

The three rock-types have been added together because the group collectively refer to very fine grained
rocks with an indefinite mixture of clay, silt and mudstone particles. Shaes, mudstones and claystones are
often interbedded with siltstones and in some formations, the shales tend to be carbonaceous. Magnetic
susceptibilities for the argillaceous group of rock typesis3-30 x 10° Sl units.

Siltstones

Siltstones were cored in a limited number of formations. Values ranged from 8-90 x 10° Sl units. The
maximum value of 90 x 10° Sl units was found in the Eumeralla Formation, where the siltstone was
interbedded with sandstone and contained grey/green lithics.

Limestone

Gambier Limestone was measured for magnetic susceptibility only in the Caroline-1 well. Readings were
extremely low with arange of 1-6 x 10° Sl units.

COMPUTER MODELLING OF MAGNETIC DATA
Data and Methods

The location of all models and depth estimates are shown in Fig. 26 . Results of the modelling of individual
anomalies are presented fully in Appendix 5. Selected examples are shown in the text in Figs 15-18. All
models are summarised in Table 1 of Appendix 5.

The modelling package 'Potent’ licensed to Preview Resources Pty Ltd by PC Potentias Ltd of PO Box 167,
Kippax, ACT 2615 was used to model the aeromagnetic data. This software uses 2-D, 21/2D and 3-D body
shapes and adopted susceptihbilities which can be readily modified in a forward modelling mode to obtain a
visudl fit to total magnetic intensity data and in an inversion mode to fit mathematical criteria. This software
allows use of the induced magnetic field combined with magnetic susceptibility to calculate responses, or
use of remanent magnetisation in any chosen direction, or if required both influences acting together.

Theoretical responses were calculated to simulate the 60 metre above ground level observation atitude used

by the airborne survey, or other atitudes as appropriate. From two kms north of the coast to the southern
edge of the survey over water, the clearance was 120 m above ground level and sealevel respectively.
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The data used for modelling was the levelled location data for Total Magnetic Intensity. Lines were
subsampled to 0.5 seconds from the original 0.1 second samples, giving an along the ground sampling of
approximately 30 m between observations.

Models from shallow sourced anomalies associated with culture
Numerous digtinctive anomalies with short wavelength were found to overlie high tension power lines,
buildings and some fence lines (possibly electric fences) and in our interpretation of this area these features

were avoided.

However, some models were run to assist in characterising these features, and to help in distinguishing them
from geology.

One model was almost typica of other interpreted geologica sources, with depth of 230 m and more than
2000 m of strike extent (Anomaly S3N, Appendix 5). Another indicated unusually shallow sources, at 25 m
depth, more consistent with the above ground geometry of buildings or power lines (Anomaly S6, Appendix
5).

Both models are included here to illustrate the distinctive characteristics of power line anomalies on the one
hand and the ambiguity with geology on the other.

It is concluded that the removal of cultural features from the aeromagnetic data, on the basis of short
waveength islikely to be ambiguous.

Models from shallow sourced anomalies which are narrow curvilinear (S1-S13)

Models were run for narrow curvilinear anomalies S1, S2, S3, $4, S12 and S14 to S13. These anomalies
have amplitude in therange 0.5 nT. 3-D prismswere used, mostly with vertical dip (Appendix 5).

The prisms were given characteristics as follows:

dip: vertical
width across top: mostly 60-200 m
depth to top: 20-700 m
susceptibility: 0.001-0.003 Sl
remanence: 0.02-0.37 Amps/m
depth extent: mostly 200-1000 m

The narrower of these models have the appearance of thin steeply dipping fault planes although it must be
pointed out that the ambiguities in potential field models do not exclude the magnetised relict dunes as a
source of some of the anomalies.

Models from shallow sourced anomalies associated with faults (Group of Anomalies S4)

A suite of models using thin rectangular prisms, were run to generate anomalies which would simulate the
fault planes as a magnetic source in the area some six kms east of Wynn No 1. The fault planesin the area
east of Penolawere modelled where there is prominent narrow curvilinear aeromagnetic response (Appendix
5). Faults identified in Hartogen Energy's north—south seismic line 90414 (approximately 495000 mE),
were used and the results are shown in Appendix 5. The moddl results are plotted on the seismic section in
Figure 30.

Mosgt of the faults mapped in the seismic line 90414 reach the surface, others just penetrate above the Top
Eumeralla. The seismic interpretation indicates most of the faults dip southwards, and afew northwards.
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The fault prisms were given characteristics as follows:

o diptolieinthefault plane (apparent dip is mapped as approx 50 degrees, actual 60-80 degrees)
thickness of 50 m

»  depthtotop found by trial and error (lie in the range 200-400m bel ow surface)- Sherbrook/Eumeralla

»  susceptibility or remancence to suit each anomaly

e depth extent (down dip) limited to lie within Eumeralla (200-1000 m).

The results of the modelling show a good fit of the calculated to the observed data, with some faults
requiring susceptibility and others requiring remanence. It is concluded that the 1-2 nT narrow curvilinear
anomalies are caused by magnetic material in faults. It isinferred that there is magnetic material in the fault
planes; this may be pyrrhotite, magnetite or hematite, with variable properties. We note that al faults are
not magnetised to the same extent. We speculate that the variable properties may indicate different
movement and chemical history, locking in the earths field direction, and introducing magnetic minerals at
different times.

Models for sedimentary layers

A modd was constructed which used seismic interpretation from severa lines which with a number of
bends and extended from the northeast corner of the survey to the southwest (Fig. 4). The profile was
projected onto a single straight north—south line for the purpose of testing the response of the section. Note
that the seismic mapping of the deeper layers is incomplete and for the purpose of this study were simply
assumed to stop at avertical fault where the mapping ended in the south (Fig. 11).

Three horizons were digitised to represent top Basement, top Crayfish and top Eumerala (Figs 21, 22, 23).
Some typically low susceptibilities for sediments were adopted for the layers.

This allowed for a simple magnetic model of intervals as follows:

INTERVAL ADOPTED
SUSCEPTIBILITY

Surface to top Eumeralla Formation 0.00006 Sl

Top Eumerdlato top Crayfish Formation 0.0005 S|

Top Crayfish to igneous/metamorphic basement 0.0003 Sl

Igneous/metamorphic basement to 15km (arbitrary limit) nil

The resultant amplitude of total magnetic intensity response for the sediments was less than 5 nT. It is
concluded from the models that the sediments do not contribute significantly to the anomaliesin this area as
shown by the low magnetic susceptibility found in drillcores of sediments. Moreover, in the absence of
magnetic volcanics in the drillholes in this area, it appears unlikely from the magnetic survey results that
there are any surprises within the sedimentary section.

Models for a uniformly magnetised basement
A model was then constructed which was essentialy the same as the sediment layer model above, but now

had a uniformly magnetised basement with an adopted high, but not unreasonable susceptibility as indicated
below (Fig. 11). Magnetic susceptibility of the sediments assumed to be nil.
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INTERVAL ADOPTED
SUSCEPTIBILITY

Surface to top Eumeralla Formation 0.00 SI il
Top Eumerdlato top Crayfish Formation 0.00 SI il
Top Crayfish to igneous/metamorphic basement 0.00 SI il
Igneous/metamorphic basement to 15km (arbitrary limit) 0.001sl

This model assumes that the base of sediments mapped by the seismic method is coincident with igneous
and metamorphic basement. Thisis based on limited well data.

The resultant amplitude of total magnetic intensity response for the variations in depth of the uniformly
magnetised basement was approximately 12 nT near AMG 5840 000 N. Further south the basement is too
deep to be recognised in seismic mapping and there is consequently no valid magnetic model possible.

This 12 nT amplitude is significantly less than at the 400 nT amplitude long wavelength anomaly indicated
in the aeromagnetic data. We conclude that this large anomaly is not attributable to undulations in the
basement but rather is caused by intrabasement magnetic rocks.

Models for non uniformly magnetised basement
Long wavelength anomaly near Mount Gambier (Anomaly A)

This circular/elliptical shaped anomaly is the dominant feature of the aeromagnetic survey, with amplitude
of 420 nT and half width of 15 kms (Fig. 10). Models tested here included a simple lipsoid (poor fit), an
assembly of rectangular prisms (poor fit), an dliptical shaped cylinder (poor fit) and a 3-D polygonal prism
(good fit - Appendix 5 and Fig. 15).

The most successful shapeisthe 3-D polygona prism. Initially work was undertaken with the congtraint of
0.02Sl for magnetic susceptibility, near the upper end of the Mount Gambier basdts vaues, on the
assumption that the anomaly may be indicating a huge chamber from which the Mount Gambier basalts
were derived.

It was found that a significantly higher value in the range of 0.05-0.08 was easier to work with, and 0.05S|
was finally adopted.

The modelling generated a large body some 15km across which extends 40km north—south, with genera
depth in the range 5-8 kms, and generaly dipping down to the north and south. These depth estimates are
likely to be the maximum depth to igneous basement in this part of the Otway Basin.

A couple of thin spikes off either end of the body were required to improve the fit; these may indicate
apophyses.

A deep wedge was required to be incised across the body; this may be indicative of one or more basement
faults bearing 105-285 degrees, two and six kms south of Mount Gambier.

Long wavelength anomalies near Penola (Anomaly H)

The pair of eliptical shaped anomalies near Penola named the Sawpit/Penola magnetic high were modelled
with an assemblage group of rectangular prisms asfollows:
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Dimensions: largest 7100 mx 4100 m x 1000 m
smallest 1800 mx 1500 m x 300 m
Depth below sealevel: 2540-2670 m generally
(720 m for one small block,
possibly an artifact of the modelling
procedure, and not areliable depth.)
Remanence: 0.090-1.32 Amps/m

The resultant fit was classified as poor to OK, largely because of the complexity of modelling this kind of
situation of interfering anomalies (Appendix 5).

L ong wavelength anomalies near Hungerford (Anomaly F)

This Circular/dliptical to elongate shaped anomaly is the dominant feature in the northwest of the survey
area, with amplitude of 60 nT and halfwidth of 5 kms. The eastern side is a near linear northsouth striking
gradient, indicative of afault or contact.

Models tested here include simple rectangular blocks (OK fit) and an assembly of dlipsoidal shaped
cylinders (OK fit).

The moddling generated sources with depths in the range 2486-2557m (Appendix 5). A magnetic
susceptibility of 0.01 Sl was applied. These depth estimates are consistent with the depth to igneous
metamorphic basement indicated by drilling in Tilbooroo-1 and Sawpit-1 in thisarea.

The physical properties for Anomaly F differ from those for the Hungerford Anomaly E which isinferred to
be intrusive.

Models for intrusives and extrusives
Mount Gambier (Anomaly B)

A group of rectangular prisms and a cylinder were assembled to account for the magnetic anomaly over
Mount Gambier (Appendix 5 and Fig. 16). Their characteristics were:

Dimensions prisms: largest 300 m x 900 m x 1500 m
smallest 300 m x 300 m x 1000 m

Depth below ground level: 60-290 m

Susceptibility: 0.005-0.02 Sl

Dimensions cylinder: 300x 900 m

Depth below ground level: 120 m

Susceptibility: 0.03 sl

The depths below ground level are surprisingly high in view of the fact that the basalts are significantly
magnetic at the surface (Fig. 16). This is caused by the fact that the aircraft flew higher than the survey
height of 60 m above the Mount Gambier township, as required by regulations.

The magnetic susceptibility required to readily achieve afit to the observed data was commonly at the upper

end of the susceptibilities measured on basalt rock samples in this area (typical range 0.01-0.02Sl). This
may mean that the basalt is more magnetic at depth, than at the surface.
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Mount Schank (Anomaly C)

A group of rectangular prisms were assembled to account for the magnetic anomaly over Mount Schank
(Fig. 17). Their characteristics were:

Dimensions: 200400 m x 200 m x 500 m depth extent
Depth below ground level: 3642 m - essentially at the surface
Susceptibility: 0.01-0.03 sl

Hungerford (Anomaly E)

A pair of rectangular prisms were assembled to account for the magnetic anomaly near Hungerford
(Fig. 18). The characteristics were:

Dimensions: 530 m x 1000 m x 420 m depth extent
Depth below ground level: 260-270 m
Remanence: 0.2-0.35 Amps/m

It isunlikely that the source of this anomaly will be found on the surface. Perhaps this anomaly is caused by
a blind basalt plug. Alternatively, because of the confined nature of the anomaly, a carbonatitic or
sulphide/magnetite basemetals vein is possible.

DEPTH TO BASEMENT INTERPRETATION

Two methods of depth to basement estimation were applied to the Otway Basin aeromagnetic data, namely
forward modelling of specific anomalies and Euler deconvolution over the whole area. Both methods are
accurate to + 10% of true depth for ideally shaped magnetic anomalies.

The forward 3-D modelling was undertaken on profile data by David H Tucker of Preview Resources Pty
Ltd, using software POTENT (Appendix 5) while the 3-D Euler deconvolution was undertaken on gridded
data by Duncan R Cowan of Cowan Geodata Services, using proprietary software. (Appendix 7).

A summary of the depth to magnetic bodies from forward modelling is given in Figure 26.

Application of Euler Deconvolution was made with a9 point window and a 16 point window on a 135 metre
mesh. Results should be used with some caution. Results are dominated by east-west and west-northwest
striking shallow sources commonly in the depth range 0-500 m and 500-1000 m below ground level, being
shallower in the north of the area and deeper in the south (Appendix 7).

Results are also indicative of depths to the sources of longer wavelength anomalies. For example, in the
vicinity of the Penola magnetic high, maximum depths lie in the range 1500-2000 m (some 500 m less than
indicated in Sawpit No 1 where basement meta basalt was reached at 2500 m). In the vicinity of the
Hungerford Anomaly, maximum depth estimates of 400-600 m to thisinferred igneous plug were obtained.
A second set of maximum estimates at this vicinity lie in the range 30004000 m. These are considered
indicative of the depth to the source of the longer wavelength background to the Hungerford Anomaly.

In the vicinity of the Mount Gambier anomaly, numerous depth estimates lie in the range 1000-3000 m.
These are substantialy less than the maximum depths indicated by seismic surveys, and are not considered
reliable. A lesser number of significantly deeper estimates lie in the range 4000-6000 m, and are at the
minimum of the probable depth to this particular body (A).

The forward modelling approach gave depth estimates in the range 20600 m below surface for various
narrow curvilinear type sources, believed to originate within the sedimentary section. We do not infer that
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the sedimentary section is significantly magnetic, but rather that fault fillings are magnetic. In the vicinity of
the Penola high, depth estimates lie in the range 20002500 m, comparable with the depth to basement in
Sawpit-1.

In the vicinity of the Hungerford Anomaly (F), depth estimates to the plug like source lie in the range 200—
400 m.

The Mount Gambier anomaly (A) has depth estimates of 5000-8000 m, considered reliable for this
particular body.

PSEUDO-DEPTH-SLICING
Basis of the method

The basis of Pseudo-depth-dlicing lies in the application of potential field frequency spectra to estimate
depth to source bodies. The use of spectra for this purpose is discussed in the literature and is commonly
used by interpretersto gain aregiona summary of source depths.

The details of the WGCL's Pseudo-depth-dlicing technique are proprietary information and have not been
released for this survey.

WGC's procedure of Pseudo-depth-dicing followed is likely to go aong the following lines. The
aeromagnetic profile data are manually smoothed to remove culture effects. Data are then gridded and
reduced to the pole (grid interval one third of line spacing). The power spectrum of the gridded
aeromagnetic datais generated. Portions of the spectrum which exhibit linearity (and therefore are likely to
have associated source depths) are then used to construct matched filters. These have been described as
band pass filters — we will use the term matched filters. Each matched filter is then applied to the data to
generate a grid of 'Pseudo-depth-diced' data. The grids are used to generate contour maps and pixel maps
(contour intervals generally are small —typically 0.1 nT).

Selection of the appropriate Pseudo-depth-dices is a trial and error technique which benefits from
proprietary experience.

WGCL advise that the sum of the Pseudo-depth-dlices closely matches the original reduced to pole total
intensity data.

Pseudo-depth-slices generated in P1
A single attempt at Pseudo-depth-dlicing was made by World Geoscience and afive dice set was adopted.
Pseudo-depth-slice 1

This image contains prominent parallel narrow curvi-linear anomalies striking at 300° in the northeast of the
survey area (near Penola). Thereis a strong overprint of short east—-west el ongated anomalies over most of
the survey. There is adso a north-south trend through the centre of the area, a number of small circular
features and a number of dightly curved east—west features between Mount Gambier and Tarpeena. With
the exception of the 300° linears the remainder of the anomalies are thought to be caused by surface culture'.
(Towns, powerlines, roads, railway lines and buildings — a surface utilities map is included as Figure 27).
Offshore, the strong shortwave length overprint is absent, amplitude is significantly reduced and there is a
weak east—west and 300° texture (the processed image contains clearer trends than the contour map).
Further processing of the offshore data may enhance magnetic trends.

Onshore there is a large, background magnetic high area centred at Mount Gambier with a radius of
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approximately 10 km. The cones a Mount Gambier and Mount Schank show as poorly defined annular
features (5 km and 3 km diameter respectively). A smaller feature (2km diameter) is located near
Hungerford.

The near surface expression of the upthrown basement block north of the Kanawinka Fault has high
amplitude features and is located in the extreme northeast corner of the survey.

Prominent circular magnetic high features are caused by the Tarpeena Sawmill and the Nangwarry and
Penolatownships.

Pseudo-depth-slice 2

The 300° curvi-linear anomalies are prominent in the northeast. In addition, a scattered number are now
noticeable from south of Mount Gambier to Penola in the north. There is aso a linear direction of 310°
south of Mount Gambier.

The north—south feature through the centre of the survey is still present but is less continuous. The large
Mount Gambier magnetic high is better defined and the volcanic plugs a Mount Gambier and
Mount Schank are very well defined asis the Hungerford anomaly.

Anomalies over the towns are still present but with less definition. Northeast of Penola, longer wavelength
magnetic highs are emerging (Penola high). A regiona high aong the western edge of the survey, north of
Hungerford, is noticeable. The southern area of the Penola High is criss-crossed with linear anomalies with
320° and 40° strike directions.

Pseudo-depth-slice 3

Most short wavelengths have disappeared. The Mount Gambier High is very clearly defined and the
Mount Gambier cones are represented as a small circular feature on the western flank of the main anomaly.
The Mount Schank and Hungerford anomalies are more subdued. A magnetic low south of Mount Gambier
and centred on the coast is evident and may be associated with the high.

A short wavelength overprint is present south of Mount Gambier with a strike of 310°. The curvi-linear
features southeast of Penola (300° strike) are still present but weaker. The Penola High is very clear, dumb-
bell shaped with peaks 6km apart. It lies within alarge magnetic low that occupies the northern third of the
survey area and contains the Penola Trough.

A magnetic high anomaly (approx. 7km long) is located south of Tarpeena with a strike of 300°. The
anomaly coincides with the upthrown block of the Kalangadoo High and marks the southern margin of the
Penola Trough.

The magnetic high along the northwest edge of the survey area is now quite prominent and includes the
Hungerford blind plug.

Pseudo-depth-slice 4
The contours and processed image are characterised by large smooth anomalies. The Mount Gambier and
Mount Schank cone anomalies have disappeared as has the Hungerford plug. The large Mount Gambier

High is very well defined. The Penola High is more subdued and the northern magnetic low still has the
Tarpeena anomaly aong the southern boundary.
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Pseudo-depth-slice 5 (Pseudo-Basement Slice)

The image is dominated by the Mount Gambier high and the regional northern low. On the northwest side,
the western high is still prominent. All shallow features have disappeared and only a hint of the PenolaHigh
remains.

SEISMIC MAPPING

MESA employed a consultant geophysicist to map the South Australia area of the onshore Otway Basin
using existing open file company seismic data. The mapping exercise was designed to produce a consistent
series of maps of structura horizons which are important in understanding the structural evolution of the
basin and which would be useful for future company exploration in the area.  Seismic mapping in the
various licences by different operators was inconsistent in the horizons mapped and the area of mapping was
patchy.

Horizons mapped were the Top Sherbrook Group (Top Cretaceous - Base Tertiary), Top Eumerella
Formation (Early Cretaceous - Late Cretaceous unconformity), Top Crayfish Group (intra Early Cretaceous
unconformity) and Top Basement.

Two way time values were picked, tied to available wells and digitised. Time values were hand contoured
for each horizon. The time map was digitised and data were converted to depth using a regional grid of
seismically derived stacking velocities to each mapped horizon. Digita depth data was gridded and
recontoured using Petroseis software. Contour images of each of the four horizons were extracted from
Petroseis at a scale of 1:100,000.

COMPARISON OF SEISMIC STRUCTURE MAPPING AND PSEUDO-DEPTH SLICED
MAGNETICS

Mapped Formation Tops

Structure on Top Sherbrook (Base Tertiary) compared to Depth Slice 2.

Mount Schank lies near a fault system trending west-northwest—east-southeast down thrown to the south.
Depth to Top Sherbrook is 1100-1200 m in the area of the faults and aeromagnetic lineaments and the faults
arepardld.

North of Mount Gambier faults which are approximately east—-west correspond to magnetic lineaments. The
Kaangadoo Structural High is a northwest—southeast trending basement high bounded on the north side by a
down to the north fault. The bounding fault is sub-parallel to a number of magnetic lineaments. Other
magnetic features appear to terminate at the Kalangadoo Faullt.

Southwest of the Katnook Field, two northwest—southeast faults correspond to magnetic lineaments. In the
Laira-Zema area a number of faults are sub-parallel to the magnetic elements with a secondary cross-cutting
magnetic pattern.

At Katnook, there are minor parallel east—west faults and near Penola 1, faults and magnetic lineaments are
sub-parald. Inthe north of the magnetic survey area, the magnetic trend is east—west.

Structure of Top Eumeralla compared to Depth Slice 2.
South of Mount Gambier faults and magnetic lineaments are sub-parallel. The Tartwaup Fault is mapped in

close proximity to a powerline and it is difficult to determine if the magnetic lineaments are due to structure
or culture.
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In an area close to and north of Mount Gambier west-northwest trending faults have nearby sub-parallel
magnetic lineaments. The Kaangadoo Fault (down to the north) is sub-paralel to a number of magnetic
lineaments. The Laira-Zema area in the northwest of the survey has more northwest—southeast faults than
the shallower horizon and there is an east—west magnetic trend which cross-cuts the fault direction and
extends eastwards to Katnook where east—west faults are mapped.

In the Penola area there is a close correspondence between northwest—southeast faults and magnetic
lineaments. In the far north of the survey, east—-west magnetic lineaments cross-cut the mapped northwest—
southeast faults.

Structure of Top Eumeralla compared to Depth Slice 3

South of Mount Gambier the seismic faults are approximately east—west but the magnetic lineaments are
cross-cutting in a north-northwest—south-southeast direction.

Immediately north of Mount Gambier there are a small number of magnetic lineaments paralle to
seismically defined faults. The Kalangadoo Fault and magnetic trends are parallel in a broad band. There
are afew east—west cross-cutting magnetic trends north of the fault.

In the Laira-Zema area there are only a couple of magnetic lineaments parallel to the fault pattern.

Immediately north of Katnook a number of east-west magnetic trends and faults are parallel. To the
southwest and east of Katnook there is good agreement between faults and magnetic lineaments. In the
eastern area there appears to be an east—west magnetic direction cross-cutting some faults.

Structure of Top Crayfish compared to Depth Slice 3

There has been no mapping south of Mount Gambier because of the poor quality of the deep seismic data.
North of Mount Gambier the magnetic response and faults are parallel. The Kalangadoo Fault has mainly
sub parald magnetic lineaments. East and northeast of Katnook northwest—southeast faults parald linear
magnetic anomalies. Thereis an east-west cross-cutting magnetic trend present as well. 1n the Penola area
cross-cutting faults and magnetic anomalies are present.

Structure on Top Crayfish compared to Depth Slice 4

Magnetic anomaly G is located south of and paralld to the Kalangadoo Fault. The anomaly is associated
with the Kalangadoo basement high. Southwest of Kathook are a few paralel magnetic anomalies and
faults down thrown to the north, northeast of Katnook are afew cross-cutting faults and magnetic anomalies.

The Penola-Sawpit anomaly is circular and faults that cross the anomaly don't disrupt the shape of the
anomay. The magnetic anomaly is independent of the fault displacement. Anomaly F in the northwest
corner has north—south magnetic lineaments cutting across northwest—southeast faults.

Structure of Top of Basement compared to Depth Slice 4

Anomaly G ispardlé to the Kalangadoo Fault and immediately south of the fault location. Anomaly | ison
the north side of the Kalangadoo Fault and is bounded by minor faults. Southwest of Katnook, faults are
subpardlel to a few magnetic elements. North of Katnook there are a number of east—-west magnetic
anomalies which the faults cut across. East of Kathook there are a number of magnetic lineaments parallel
to mapped faults with an additional set of cross-cutting east—west lineaments.

The Penolaanomaly shows no displacement of mapped cross cutting faults.
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Structure on Top of Basement compared with basement magnetics

Anomaly G is paralld to the Kalangadoo Fault. An intrusion on the western end of the Kalanadoo Fault at
Hungerford is Anomaly E.

The Penola anomaly has minor magnetic lineaments parallel to mapped basement faults. The north and
south ends of the anomaly are bounded by faults.

Penola 3-D seismic survey

Lineaments within the aeromagnetic data were compared with structures in the Penola 3-D Seismic Survey
using Pseudo-depth-dlice 2 and Top Eumerallaand structure on Top of Basement (Figure 24).

The magnetic data was on grey scaled second vertica derivative of Pseudo-depth-dice 2, especialy
produced by World Geoscience Corporation to enhance narrow curvilinear and linear cross cutting features.
We have ignored possible residual cultural festures.

Lineaments mapped include highs, lows and linear cross cutting features. Strike directions are dominantly
west-northwest, east-west and north-northeast.

Pseudo-depth dice 2 lineaments east of Penola appear to closely match fault patterns mapped using seismic
at the structure on top of basement. As the pseudo-depth dlice 2 is presumed to represent shallow featuresin
the sedimentary section, it is concluded that the faults are near vertical (normal horst and graben type) and
extend somewhat higher in the section than currently mapped on seismic.

Depth to magnetic source

The Mount Gambier magma chamber has been modelled with a depth estimate of 5000-8000 m. The
seismic structure mapping on Top Basement Structure is not known at Mount Gambier.

The Mount Gambier volcanic cone complex has plug depths of between 120 and 220 m. The plug images
are best developed on pseudo-depth dlices 2 and 3. North of Mount Gambier and 10-15 km southeast of
Kaangadoo is a northeast—southwest trending magnetic anomaly which appears to be produced from a
depth of 3360 m at its southern extremity and dips to the northeast at 28°. The anomaly is best defined on
the basement pseudo-depth dice.

Along the western margin of the survey a large north—south magnetic anomaly is developed with the
anomaly's eastern edge modelled at 2500 m depth. A blind plug at the Hungerford well location on top of
and associated with the deep north—south anomaly is modelled at 260270 m and is best seen on pseudo
dices 1 and 2 with apoorer image on dlice 3. Thereis no depth estimate from seismic on the plug.

Northwest—southeast linear features between LairaZema and Katnook are estimated to be at 250 m and
270 mand are seen on dices 2 and 3.

Small northwest—southeast anomalies in the northwest extremity of the survey are estimated to be at 450 m
and are best seen on dices2 and 3.

The plugs associated with Mount Schank are modelled at 35 m. Along the northeast corner of the survey a
series of parale northwest—southeast anomalies associated with parallel faults with down to the south
throws have depth sources of 220, 500 and 760 m from north to south. The anomalies are associated with
the fault planes. The depth estimates all lie within the Eumeralla Formation and may be due to mildly
magnetic mineralisation possibly associated with Tertiary movement.
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Anomaly G north of Mount Gambier has a southern margin defined by the Kalangadoo basement high. The
source of the anomaly lies south of the down to the north fault within the basement and dips to the north.

RECOMMENDATIONS

e The remainder of the onshore and offshore SA Otway Basin should be flown and
aeromagnetic/radiometric data recorded at 400 metre line spacing. Following the P1 survey a joint
AGSO/MESA aeromagnetic survey has covered a small offshore area of the basin adjacent to the
Victorian border and MESA have flown a minerals aeromagnetic survey covering the northern basin
margin as part of the 1995 South Australian Exploration Initiative. AGSO should be approached to see
if they areinterested in completing the aeromagnetic coverage of the SA Otway Basin.

*  Use the minera exploration survey data to map the northern boundary of the basin. The seismic
coverage in the northern area is quite widely spaced and the aeromagnetic results will help in the
mapping of potential stratigraphic traps along the basin margin.

o Attempt to minimise the effects of surface 'culture’ by reprocessing the acquired data then undertake
further pseudo-depth dicing. If further surveying is undertaken try to minimise the culture effects
through the equipment used and additional processing techniques.

*  When the remainder of the basin is covered by aeromagnetic surveys attempt to map faulted structures
within the sediments of the Penola Trough as per the area southeast of Penola.

*  Further evaluate a break in structura continuity which occurs in the aeromagnetic data west of the
Sawpit high and west of Tarpeenaand follows aline 20° east of north.

*  Map basement structures and volcanic occurrences and in particular, define the Hungerford plug.
Volcanic bodies may control the distribution of CO, in the gasfields.

»  Radiometric data require further processing and analysis. Investigate the occurrence of a number of
gasfieldsin an areaof low radiometric response.

*  The southern area has minimal structure interpretation of basement and lower Cretaceous horizons
because of the poor quality of the seismic data. Reprocessing of the available seismic may provide
improved definition (Basement from aeromagnetic modelling is thought to be at 6-8 km).

Offshore magnetic data (no surface culture effects) could be further processed to enhance structural
features especially over the three nautical mile strip which contains little seismic data.

CONCLUSIONS

The Residua Tota Magnetic Intensity Reduced To the Pole contour display is dominated by an elliptica
high feature in the Mount Gambier area with magnetically low areas to the north and south. The Mount
Gambier high appears to be a large magma chamber (15 km across) located at a depth of 5-8 kms with the
Mount Gambier and Mount Schank cones as small subsidiary anomalies. The Penola Trough north of
Mount Gambier is poorly defined aong the southern margin where the Kalangadoo high is not as
continuous as mapped by seismic. The northern margin of the Trough is defined by the Kanawinka
basement fault and the northwest—southeast fault trend within the Trough is evident in the magnetic data.

Structure within the sedimentary section is best observed in pseudo-depth dlice images 2, 3 and 4. Of
particular interest are northwest—southeast faulted structures within the Penola Trough and a cross faulting
pattern over the Sawpit High near Penola. South of Mount Gambier, curvilinear northwest—southeast
features similar to those near Penola are seen in pseudo-depth dices 2, 3 and 4. Seismic mapping in the area
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shows a more east-west orientation of faults which are mappable in the Tertiary and Late Cretaceous. The
seismic qudlity is too poor to map Early Cretaceous and basement which could contain the source of the
northwest—southeast curvilinear features.

There is a major problem in the Otway Basin area with surface culture. The magnetic data used in the
pseudo-dlicing exercise contains magnetic effects from powerlines, railways and towns which has not been
adequately removed and which remain visible in dices2 and 3.

Further processing of the magnetic data is required to give a clearer interpretation of the effects of the
geology. Narrow curvilinear magnetic features in the Penola Trough are interpreted to be faults containing
magnetic material which is confined to the depth interval of the Eumeralla Formation. Offshore, thereisno
surface culture and the magnetic response on pseudo-depth-dices 2 and 3 show vague cross cutting
northwest—southeast and northeast—southwest features.

Magnetic susceptibility readings in petroleum wells were obtained only from core materia to avoid the
problem of contamination by drill pipe derived steel fragments. Cores measured ranged in age from Tertiary
Gambier Limestone to pre-Cretaceous metasedimentary basement and the values were al too low to be the
source of aeromagnetic anomalies. Magnetic susceptibility values obtained from a study by Chatfield
(1992) of basdtic material at Mount Gambier and Mount Schank had vaues which when used in modelling
matched the aeromagnetic response over the Mount Gambier magma chamber. The core values especialy
in the Eumeralla Formation did not match the magnetic susceptibilities required to produce the curvilinear
fault derived anomalies near Penola. It has to be assumed that mineralisation along the fault planes with
considerable depth extent is responsible for the fault related anomalies.

Variations in radiometric data presented as potassium (K), uranium (U) and thorium (Th) and as total count
and ratios of the above three elements closely reflect distribution of surface rock types. The best images of
rock type distribution are seen in the Th and Total Count images. The Gambier Limestone outcrops near
Mount Gambier and is surprisingly high in all three radioactive lements, particularly Th and U.

The radiometric response of volcanic activity at Mount Gambier is alow anomaly which shows the area of
distribution of volcanic material. The Bridgewater Formation calcarenite ridges produce radiometric highs
in the central area of the survey. The interdune Padthaway Formation gives contrasting responses in
different areas. In the Penola area throughout the Terra Rossa soil unit there are high readings in al three
elements. The same rock unit has medium to low readings in areas of outcrop to the east and northeast of
Mount Gambier. It is interpreted that the Padthaway Formation contains a number of different facies
resulting in different rock typesin the two areas with contrasting radiometric response.

The known gas fields in the Katnook area occupy a region of low radiometric values. Further west in the
Laira/lZema area, the radiometric values are aso low. The low values near Katnook are not related to
variations in surface geology and may be caused by leakage of hydrocarbons to the surface, changing the
near surface radiometric response. The low readings may also be due to the presence of surface water in
swampy areas near the Katnook field. Lairal and Zema 1 are on a structure which when tested produced
small gas flows and is interpreted to have previoudy contained a gas accumulation which subsequently
leaked following recent fault reactivation. An old soil geochemistry survey carried out after the Katnook-1
discovery, found a number of areas around Katnook, Ladbroke Grove and Hungerford with anomalous soil
gas readings, which coincide with the areas of radiometric low values.

The Radiometric Ternary image with each of the elements represented as different colours contains a fine
northeast—southwest linear pattern which may be associated with a surface fracture pattern as it is not
reflected in the surface geology, or seismic mapping. A few fine linear northwest—southeast features
southeast of Penola on the Ternary image appear to have high U readings and may be the surface expression
of anumber of seismically mapped faults.

22



REFERENCES

Alley, N.F. and Lindsay, JM. (Compilers), 1995. Tertiary. In: Drexel, JF. and Preiss, W.V. (Eds), The
Geology of South Australia. Vol. 2, The Phanerozoic. South Australia Geological Survey. Bulletin,
54.

Chatfield, K. A., 1992, "The relationship between volcanics, associated intrusives and carbon dioxide within
the Otway Basin, South Austrdia’. B. Sc. Hons. Thesis, University of Adelaide. (November 1992).

Chatfield, K. A., 1995. The impact of volcanism on petroleum exploration, Otway Basin, South Australia.
South Australia. Geological Survey, Quarterly Geological Notes, 127: pp 2-13.

Frears, RA. and Tucker, D. H., 1994, Cooper Basin Aeromagnetic/Radiometric Test Survey. South
Audtralia. Department of Mines and Energy. Report Book 94/35.

Heath, D.H., Clarke, and Bint, A.N. 1993. High resolution aeromagnetics clarifies structuring in the
Vlaming Sub-basin, Western Australia. Exploration Geophysics 24, 535-542.

Jensen-Schmidt, B. and Cockshell, C.D., 1995. Offshore Otway Basin - South Australia. A regional seismic
interpretation including depth conversion of the onshore South Australian sector. South Australia.
Department of Mines and Energy Report Book 95/19 (February, 1995).

.LeBlanc, M.C., 1967. Caroline 1 well completion report, Alliance Oil Development AustraliaN.L. South
Australia. Department of Mines and Energy Open file Envelope, 758 (unpublished).

McClung, G. and Archer, D.W., 1989. Katnook 2 well completion report, Ultramar Austraia Inc. South
Australia. Department of Mines and Energy. Open file Envelope, 7189 (unpublished).

Morton, J.G.G., 1990. Revisions to stratigraphic nomenclature of the Otway Basin, South Australia. The
Geological Survey of South Australia. Quarterly Geological Notes, 116.

Morton, J.G.G. and Drexdl, JF. (Eds), 1995. Petroleum geology of South Austraia. Volume 1. Otway
Basin. South Australia. Department of Mines and Energy. Report Book, 95/12.

Oil Development N.L., 1961. Penola 1 well completion report. South Australia. Department of Mines and
Energy. Open file Envelope, 5618 (unpublished).

Oil Development N.L., 1962. Mount Salt 1 well completion report. South Australia. Department of Mines
and Energy. Open file Envelope, 272 (unpublished).

Petrofocus, 1988. Soil Gas Alkane Survey PEL 32 Otway Basin South Australiafor Ultrama AustraiaInc.

Sheard, M.J,, 1983. Volcanoes. In: Tyler, M.J,, Twidale, C.R., Ling, J.K. and Holmes, JW., (Eds). Natural
History of the South East. Royal Society of South Australia. Occasiona publications, 2: 7-14,
Adelaide.

Thornton, G. and Parker, K., 1990. Katnook 3 well completion report, Ultramar Austraia Inc. South
Australia. Department of Minesand Energy. Open file Envelope, 7126 (unpublished).

Wiltshire, M., Le Blanc, M. and Cundill, J., 1966. Kalangadoo 1 well completion report, Alliance Qil

Deveopment AustraliaN.L. South Australia. Department of Mines and Energy. Open file Envelope,
543 (unpublished).

23



APPENDIX 1

CATALOGUE OF MAPS SUPPLIED
CONTOURS FLIGHT PATH AND PROFILES ON PAPER AND FILM 1:50 000
1:100 000

DME 93-1488 Aeromagnetic Contour Map. AreaPl.
Residual Total Magnetic Intensity with culture.
400 metre line spaced data. 1 nT contours.
SEISMIC Geophysical 1:100 000 Series. Colour paper.

DME 93-1489 Aeromagnetic Contour Map. AreaPl.
Residual Total Magnetic Intensity Reduced to Pole.
400 metre line spaced data. 1 nT contours.
SEISMIC Geophysical 1:100 000 Series. Colour paper.

DME 93-1495 Aeromagnetic Contour Map. AreaPl.
Residual Total Magnetic Intensity Reduced to Pole.
First vertical derivative caculated on the grid.
400 metre line spaced data. 0.2 nT contours.
SEISMIC Geophysical 1:100 000 Series. Colour paper.

1:250 000

IMAGE PROCESSED PIXEL MAPS (PHOTOGRAPHIC)
1:50 000

1:100 000

1:250 000

DME 93-1496 |Image processed aeromagnetics. Culture suppressed. Al
Montage of 3 images comprising:
Colour: TMI. Shading: Northeast illumination
Colour: TMI: Shading: Southeast illumination
Greyscale: First vertica derivative

DME 93-1497 Image processed radiometrics. Al
Montage of 2 images comprising:
Colour: total count
Colour: radiometric ternary
Red-potassium, green-thorium, blue-uranium.

DME 93-1498 Image processed radiometrics. Al
Montage of 3 images comprising:
Colour: Equivaent potassium concentration percent
Colour: Equivalent uranium concentration ppm
Colour: Equivaent thorium concentration ppm

DME 93-1504 Image processed radiometrics. Al
Montage of 3 images comprising:
Colour: ratio of uranium vs potassium
Colour: ratio of thorium vs potassium



DME 93-1499

DME 93-1500

DME 93-1501

DME 93-1502

DME 93-1502

Colour: uranium vs thorium

Image processed aeromagnetics. Culture suppressed
Reduced to pole. Pseudo-depth-dice 1

Montage of 6 images comprising:

Colour: TMI. Shading: Northeast illumination
Colour: TMI. Shading: Southeast illumination
Colour: TMI. Shading: First vertical derivative
Greyscale: Northeast illumination

Greyscale: Southeast illumination

Greyscale: First vertical derivative

Image processed aeromagnetics. Culture suppressed
Reduced to pole. Pseudo-depth-dice 2

Montage of 6 images comprising:

Colour: TMI. Shading: Northeast illumination
Colour: TMI. Shading: Southeast illumination
Colour: TMI. Shading: First vertical derivative
Greyscale: Northeast illumination

Greyscale: Southeast illumination

Greyscale: First vertical derivative

Image processed aeromagnetics. Culture suppressed
Reduced to pole. Pseudo-depth-dice 3

Montage of 6 images comprising:

Colour: TMI. Shading: Northeast illumination
Colour: TMI. Shading: Southeast illumination
Colour: TMI. Shading: First vertical derivative
Greyscale: Northeast illumination

Greyscale: Southeast illumination

Greyscale: First vertical derivative

Image processed aeromagnetics. Culture suppressed
Reduced to pole. Pseudo-depth-dice 4

Montage of 6 images comprising:

Colour: TMI. Shading: Northeast illumination
Colour: TMI. Shading: Southeast illumination
Colour: TMI. Shading: First vertical derivative
Greyscale: Northeast illumination

Greyscale: Southeast illumination

Greyscale: First vertical derivative

Image processed aeromagnetics. Culture suppressed
Reduced to pole. Pseudo-depth-dice basement
Montage of 6 images comprising:

Colour: TMI. Shading: Northeast illumination
Colour: TMI. Shading: Southeast illumination
Colour: TMI. Shading: First vertical derivative
Greyscale: Northeast illumination

Greyscale: Southeast illumination

Greyscale: First vertical derivative

AO

AO

AO

AO

A0

SM/DT



APPENDIX 2

AEROMAGNETIC/RADIOMETRIC CONTRACT

TENDER SPECIFICATION

F07495.RAF



QUOTATION FOR AN EXTENSION SURVEY
OVER THE AREA REFERRED TO AS P1
UNDER THE CONTRACT

BETWEEN
WORLD GEOSCIENCE CORPORATION LIMITED
AND

THE SOUTH AUSTRALIAN DEPARTMENT
OF MINES AND ENERGY

WORLD
GEOSCIENCE

CORPORATION LIMITED




'\I-O\Ln-b.u)t\)»—-a

10.

11.

12.
13.
14.
15.
16.
17.
18.

CONTENTS

MOBILISATION ... oottt ae e ier e ee et et b s ea e et et easnaasaesbatontasnassnsses 1
T 011331 121 PP PER 1
PER S ONNEL ...ttt ittt e e a e et st er s eeraesasaeains 2
L 81 2 4 311 SR P PP P O PSPPSR 2
NAVIGATION & FLIGHT PATHRECOVERY .....cciiniiiiiiiiiiiiiiiiniie e 2
BASE STATTION ...ttt ittt eieettaaet ettt eaeatetetattsatestatretraasarearsenstensns 2
SURVEY SPECIFICATIONS . ...coutiiiiiiiiiiiiiiiiii et s v 3
7.1 )N < TSP TOTOP PRSP 3
7.2 Noise Envelope of the Magnetic Data. ......oo.vvvvieniinineciiiiiiiiii, 3
7.3 NAVIGALIOM . iitiniiiiiaeeei e ttee et e 3
7.4 Aircraft Terrain CIEaranCe ....o.vuuvevrerrieiiniieineeetiirteeraacieiaaesaraeencatantes 3
7.5 Reflight Conditions ........uivuieniiniiiitiiiee et 4
SYSTEM CALIBRATION ....eitttitititineteiei e ettt en e eaeasanaeaaaneneanee 4
8.1 Systerm ParallaX......ocuueiieiieiiiiiinii e 4
8.2 Magnetometer COMPENSAtON .......vvve irreinrtiiierenereii et e 4
8.3 Radiometric Calibration....ovosiiuiiuiieieenuiiiiieiiisasierrrinsrieiienerieonsrassnees 4
DATA ACQUISITION ...ceuniiiniiitiii et ettt ettt ettt s et e st anas 5
9.1 Analog RECOTAING ....vvuirneiiiiit ettt 5
9.2 Digital RECOTAING. . .uvtuerrnrnirarietiri ettt 5
DATA PROCESSING . .. ttiiitiiiiteenteiaeiie ettt ettt eseaeeae e et aasteraeraeeaenencs 5
10.1  Flight Path Recovery................ e e —————a e e e ete—rareaaaaeeranaas 5
10.2  Analog PreSentation. ... ....oeuveiuiinimtaniiniiriiari ettt 5
10.3  Data RedUCHION..cciiuiiii it 5
DIGITAL D AT A . ittt eta e et e e e e s st asna s b s b s eaacans 6
11.1  Located Data Tape...cuuvueincieeiineniininiia it eea et ea et e e e reeae e 6
11.2  Gridded Datl......eeuieiieiet it et irneitiettaiireintietenaasaasiassrensaeaarnaeaeaes 6
DATA PROCESSING . ..ttt iitiietteteet ettt ie et ettt ettt aea s as s ta s s atanansaaaans 6
S VN 15) 2 PSS PP 8
DELIVERY SCHEDULE ..ottt ieieter e et e s et s e e s aaan e aenens 3
CLIENT SUPERVISION ..o iitiiiiiiiiateie ettt s e e re e s aa e e e e 9
SALES TAX 1t tuetereetineuiaeterensniastensariensssainenerearnrssnetsaeestnsasuenensressnns 9
CH AR GES ...ttt ettt eet et ettt e e e e en ettt et et e et a et e e e aaene 9



WORLO GEAGSCIENCE
CORPORATION LIMITED
A.C.N. 008 238 395

<4, 65 Brockway Rd
@ (Cnr. McGillivray Rd)
%p‘ Floreat 6014
Postal Address: Locked Bag 6
Wembley 6014 Australia
Telephone (09) 383 7833
11 August 1993 Facsimile (09) 383 7166

Telex: ‘AERODA’ AAQE146

South Australian Department of Mines & Energy
191 Greenhill Road
PARKSIDE SA

Attention: MrR A Laws

Dear Mr Laws

QUOTATION FOR AN EXTENSION SURVEY OVER THE
AREA REFERRED TO AS P1 UNDER THE CONTRACT
BETWEEN
WORLD GEOSCIENCE CORPORATION LIMITED
AND
THE SOUTH AUSTRALIAN DEPARTMENT
OF MINES AND ENERGY

This document describes airborne survey work to be carried out in the Otway Basin over the area
referred to as P1 (see Figure 1). This work is regarded as an “Extension Survey" to South
Australian Exploration Initiative surveys within the existing contract between the South Australian
Department of Mines and Energy and World Geoscience Corporation Limited. The spirit and
substance of the existing contract and its included technical specifications will continue to apply

except as altered by this document.

1. MOBILISATION

World Geoscience will mobilise to and demobilise from the survey areas.

2. EQUIPMENT
World Geoscience will supply the following equipment installed in a Cessna C-206 aircraft:

(a) Scintrex V2321 HS stinger mounted split beam cesium magnetometer sensor.
(b) Picodas PDAS 1000 Acquisition System.

(c) Sperry AA100 Radar Altimeter.

(d) Sensym Barometric Alimeter.

(¢) World Geoscience Video Tracking System or Vinten Camera.

() RMS Multi-channel analog recorder.

(g) Ashtech GPS satellite navigation and positioning system.

(h) ENMOS - 1000 256 channel.self calibrating spectrometer.

(i) Geometrics DET 1024 NAI X-Tal sensor pack (33 Ltrs).
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3. PERSONNEL

World Geoscience will supply experienced survey pilots, experienced operators/ technicians
and experienced data personnel as required.

4. SUPPLIES

World Geoscience will supply aviation fuel and all materials and supplies ancillary to the

performance of the survey.

5. NAVIGATION AND FLIGHT PATH RECOVERY
Ashtech real time differential GPS navigation system or Syledis radionavigation system.

World Geoscience will provide a GPS satellite positioning system for navigation and flight
path recovery. The system will be used in real time differential mode with the aircraft and
base station systems synchronised in real time by a radio link. In this configuration the

system is accurate to within + 10m.

Syledis may be used if it is deemed appropriate by World Geoscience in order to meet the
specifications.

6. BASE STATION

World Geoscience will provide a Geometrics G856 memory magnetometer system to
monitor the diurnal variations of the Earth’s magnetic field. The resolution of the base
station will be 0.1 nano Tesla with a noise envelope of + 0.25 nano Tesla and cycle rate of 5
seconds. The digital data recorded (time and magnetic reading) will be downloaded each
evening onto the hard disk of a PC computer.

‘Analog records will be clearly annotated with date, flight number, vertical analog scale and
start and end time of flight. Should the magnetic field change in a non-linear fashion by
more than 5 nano Teslas in 5 minutes, data will be deemed unacceptable within ten minutes
of these periods. Affected lines or line segments will be reflown at World Geoscience’s

expense.
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7.

SURVEY_ SPECIFICATIONS

7.1 AREA

7.2

7.3

7.4

World Geoscience will fly the nominated area using the following parameters:
Area Name and Survey Size (approx.)

Penola P1 - 7.000 line kilometres

Flight Line Spacing - 400m

Flight Line Direction - AMG Grid North-South
Tie Line Spacing - 4,000m

Tie Line Direction - AMG Grid East-West
Sensor Height - 60m

Magnetometer Sample Interval - 6m approx.
Magnetometer Cycle Rate - 0.1 second
Magnetometer Resolution - 0.001nT

Spectrometer Sample Interval - 60m approx.
Spectrometer Cycle Rate - 1 second

NOISE ENVELOPE OF THE MAGNETIC DATA

The noise envelope of the magnetic records will be less than 0.05nT as measured by
the fourth difference and seventh order polynomial applied to 19 points and will differ
by less than 25% for any of the NS-SN, NE-SW, EW-WE and NW-SE directions.

World Geoscience will attempt to maintain the noise envelope at a minimum, and
furthermore World Geoscience accepts that data generally and clearly outside the
0.05nT limit for one kilometre or more is to be rejected and reflown at no charge to the
Client.

NAVIGATION

Reflights will be flown at World Geoscience’s expense if flight lines cross or deviate
more than 50m from the predetermined flight path over Skm of the flight line length.

All refly lines will cross at least 2 tie lines and be of at least 50% of a line. There will
be no more than one join in any line. Reflies will be in the same direction as the
original line.

AIRCRAFT TERRAIN CLEARANCE

Where possible World Geoscience will endeavour to maintain terrain clearance of 60
+ 20 metres. Except where such lines breach air regulations or in the opinion of the
pilot put aircraft and crew at risk.
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8.

7.5

REFLIGHT CONDITIONS
Reflights and fill-in will be required under conditions specified in the SAEI contract,
and as further indicated in 7.2, 7.3 and 7.4.

SYSTEM CALIBRATION

8.1

8.2

8.3

SYSTEM PARALLAX '
At the start of the survey, a test flight will be flown over a prominent magnetic feature
in opposite directions to determine system parallax.

MAGNETOMETER COMPENSATION

At the start of the survey a test flight will be flown at high altitude (eg 8000 ft) over a
magnetically quiet area for several minutes (3-4 minutes) in each of the 4 survey line
directions in turn whilst the aircraft performs roll, pitch and yaw manoeuvres. The
output from the Develco 3 axes fluxgate magnetometer and appropriate software will
be used to calculate 34 compensation co-efficients per heading.

The compensation box survey data will be provided on a separate tape in a form
readable by DME. A tabulation will be provided which indicates to which flight lines
the compensation flight applies.

RADIOMETRIC CALIBRATION

ENMOS-1000 Self Calibrating Spectrometer

It is proposed to use the ENMOS-1000 self calibrating spectrometer for the radiometric
data acquisition.

With this system each individual sodium iodide crystal 4.15 litres is calibrated by
having its temperature vs gain profile program on its own transputer. In software the
system contains a spectral transfer function too match the sensor characteristics and
maintain calibration. Linearity over the whole spectrum is maintained once the system
either locks on to the thorium peak or in the case where this peak is insufficient by
reverting to the temperature coefficients.

Window channels are no longer necessary for potassium, uranium and thorium.
These are recovered in post processing with three channels for thorium, two for
uranium and one each for potassium, and cosmic suggested as ideal.

Test Range and Pad Calibrations
For this project World Geoscience propose to subject the spectrometer system to all

calibration and tests used by World Geoscience for the SADME South Australian
Exploration Initiative Surveys 1992-1993.
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9.

10.

DATA ACQUISITION

9.1 ANALOG RECORDING
World Geoscience will use a RMS multi channel chart recorder. Altimeter, a fine and
coarse channel of magnetic data, fiducial marks, 4th digital difference and four
channels of radiometrics will be recorded. Suitable scales will be selected by the
operator or the Client’s representative. Anaiog scales are software controlled allowing
a wide range of scales to be selected. ’

9.2 DIGITAL RECORDING
For each reading interval the following will be recorded on magnetic tape:

Real Time and/or local ltime and/or WGS time
Radar Altitude (metres)

Barometric Altitude (metres)

AMG Easting (from navigation system)

AMG Northing (from navigation system)
Magnetic Reading (uncompensated).
Magnetometer Reading (compensated)

3 axes Develco Fluxgate output voltages

Full 256 channel radiometric spectrum

Manually inserted information such as flight number, line number, start and end
fiducial, start and end time of line will be recorded in the header record for each line.

DATA PROCESSING

10.1 FLIGHT PATH RECOVERY
World Geoscience will provide the necessary computing facilities at the field base to
enable daily plotting of the aircraft flight path data.

10.2 ANALOG PRESENTATION
Analog charts will be annotated, folded and catalogued in the field. The analog chart
recorder will record two channels of magnetics, 4 channels of corrected radiometric
data, one of altimeter, fiducial events and the 4th digital difference.

10.3 DATA REDUCTION
i)  World Geoscience will remove the IGRF and level the magnetic data using both
diurnal and tie line information and this data will then be microlevelled.

ii)  World Geoscience will correct the radiometric data for compton scatter, height
attenuation and system parallax.
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11. DIGITAL DATA

12.

11.1 LOCATED DATA TAPE

World Geoscience will provide the client with five (5) copies of located data containing
the following information: X

Line Number

Flight Number

Date

Time (local hh mm SS.SS)

Fiducial Number

AMG Easting

AMG Northing

Total Magnetic Intensity (uncompensated)
Total Magnetic Intensity Value (compensated)
Total Magnetic Intensity Value (corrected and levelled)
Magnetic Diurnal Value

Radar Altimeter Reading (metres)

Barometric Altimeter reading (metres)

Final radiometric windows to be decided

The located data will be organised such that lines are in increasing numerical order.

Data format will be compatible SAEI standards.

11.2 GRIDDED DATA

Digital data containing grids of corrected total magnetic intensity and all final
radiometric windows will be supplied in ER mapper format.

DATA PRODUCTS - MAPS

Five full sets of all products will be provided;

1:50.000 Scale

i)  Stacked profiles of total magnetic intensity.

ii)  Contours of total magnetic intensity (colour).

iii) Contours of reduced to pole total magnetic intensity (colour).
iv)  Flight path

Contours of 4 selected channels of radiometric data (colour).
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1:100.000 Scale

i)  Stacked profiles of total magnetic intensity.

iy  Contours of total magnetic intensity (colour).

iiiy Contours of reduced to pole total magnetic intensity (colour).
iv)  Flight path

v)  Contours of 4 selected channels of radiometric data (colour).

1:250.000 Scale - SAEI Products

Image processed pixel maps at 1:250,000 scale will be produced for Area P1, as listed
below, as standard SAEI products.

i)  Total Magnetic Intensity (TMI) colour with relief shading from 045°.

iiy Total Magnetic Intensity (TMI) colour with relief shading from 315° and highlights.
iii) Total Magnetic Intensity (TMI) grids - first vertical gradient calculated from the grid.
iv) Gamma total count.

v)  Gamma RGB three colour composite.

vi) Equivalent potassium concentration percent.

vii) Equivalent uranium concentration ppm.

viii) Equivalent thorium concentration ppm.

Image processed pixel maps for SAEI have full title blocks, as in normal DME published
maps. Suitable title blocks will be provided to WGC by DME. DME prefers that the pixel
maps are produced on a Canon Al Bubblejet. Once proofs are agreed, WGC will be
required to produce the required five sets of pixel maps. It will be necessary to provide
DME with the necessary streamer tape to be able to make further copies on the Canon Al
Bubblejet at Rainbow Colour Copy Centre, 149 Hutt Street, Adelaide (phone: (08)
232-3636).

Enhanced Processing for Interpretation

i)  Full set of 35mm slides of enhanced images of magnetics and radiometrics

i)  Six (6) images of enhanced magnetic and radiometric data at 1:250,000.

Reduced to Pole Total Magnetic Intensity shaded relief from 045° and highlights.
Reduced to Pole Total Magnetic Intensity shaded relief from 315° and highlights.
Th = Th - U (regression Th/U)

U = U - Th (regression U/Th)

K =K - Th (regression K/Th) - U (regression K/U)

One to be chosen.

AN U W -
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13.

14.

iti) Depth sliced processed magretics to include 4 hardcopy images at 1:250,000
1.  Optimised 50 - 200m depth.
2. Optimised 1,000 - 2,000m depth.
3.  Optimised 2,000 - 3,000m depth
4.  Optimised 3,000 + depth,
or, as is indicated appropriate by the data.
iv)  Stacked profiles of band pass filtered Total Magnetic Intensity (TMI) at 1:100,000
scale:
0-1Hz
1-2 Hz
2-3Hz
3-4Hz
4-5Hz
v)  Full access to WGC imaging bureau during the life of the project.
vi)  Single copy of final tapes for the located data and grids of enhanced magnetics. DME
will make additional copies as required.

OPTIONAL
Interpretation Products

Depth to magnetic basement using 3D Euler deconvolution and 2D/3D modelling supported
with 2D Euler and Werner deconvolution as required (provided by Cowan Geodata
Services). Interpretation will be carried out in the offices of SADME using image
processing and data integration, concentrating on the interpretation of sedimentary residual
magnetic, micromagnetic and radiometric data.

Integrated interpretation of magnetics, radiometrics, seismic and geology by Dr Mike
Etheridge and geophysicists from World Geoscience Corporation Limited, defining
structural and tectronic framework and exploration targets.

STANDBY

Standby charges will apply for any production days lost due to unsuitable flying conditions
created by bad weather, magnetic storms, bushfires or other causes beyond the control of
World Geoscience. These causes will not include aircraft or equipment breakdown.

DELIVERY SCHEDULE

Preliminary plots - 4 weeks after completion of flying.

Final maps and located data - Will be delivered approximately 2-3 weeks
after acceptance of preliminary data.

Optional imaging and interpretation - 6-8 weeks after delivery of final maps.
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15. CLIENT SUPERVISION

16.

17.

18.

The Client may have a representative in the field area during the survey, and that person
shall have the authority to:

(a) Agree to changes in the survey specifications, if necessary.
(b) Check the flight path recovery as plotted in the field.

(c) Agree to the reflying required and location of boundaries of the area.

SALES TAX

To claim exemption under Item 1 - Mining Activities of the Sales Tax Assessment Act 1992,
it is necessary for the Client to complete the attached "Quotation of Sales Tax Number" form
and return with the signed contract.

CHARGES

Based on approximately 7,000 line kilometres World Geoscience’s charges for the above
services will be as follows:

(a) For mobilisation/demobilisation (aircraft and crew) No Charge.
(b) For magnetic data acquisition at the rate of $10.00/km flown

and recovered $ 70,000
(¢) For ENMOS radiometric data acquisition at the rate of $2.00/km $ 14,000
(d) For ENMOS radiometric data processing, rnaps and digital data

at the rate of $1.50/km $ 10,500
() For magnetic data processing, maps, and digital data

at the rate of $1.50/km $ 10,500
(f) For enhanced processing for interpretation at the rate of $4.00/km $_28.000
Total Estimated Charge $133,000

Optional Charges:
Interpretation and products at the rate of $4.30/km

SCHEDULE

Given current commitments World Geoscience could commence this survey in August
1993. The flying would take approximately 10 days, with preliminary maps available
4 weeks from completion of flying.
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Pavyment Schedule

(@)
(b)

(©

@

20% of total charge fulls due on mobilisation.

50% of the estimated total charge falls due on completion of flying as specified in this
Agreement.

20% of the estimated total charge falls due on delivery of preliminary data as specified
in this Agreement.

Balance will be due upon delivery of all final data and maps as specified in this

Agreement.
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World Geoscience offers to perform the above services at the stated charges.

Signed on behalf of WORLD GEOSCIENCE CORPORATION LIMITED by:

/

R B CREAGH
GENERAL MANAGER

///9/73
7 7

DATE

South Australian Department of Mines and Energy accepts the above offer.

Signed on behalf of SOUTH AUSTRALIAN DEPARTMENT OF MINES AND
ENERGY by:

NAME

POSITION

DATE
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QUOTATION OF SALES TAX NUMBER

I hereby quote Sales tax Registration Number:

Name of person authorised to quote

Signature of person authorised to quote

Date:




APPENDIX 3

CORE MAGNETIC SUSCEPTIBILITY DATA

Magnetic susceptibility readings were taken from cored rocks in six petroleum wells. A hand held
Geoinstrument JH-8 meter was used and the readings recorded in SI units x 10®. The wells and the
formations from which the cores were obtained are listed below:-

Well Formations

Katnook-2 Eumeralla
Pretty Hill

Katnook-3 Pretty Hill

Penola-1 Eumeralla
Laira

Caroline-1 Gambier Limestone
Pember Mudstone
Timboon
Paaratte
Eumeralla

Kalangadoo-1 Sherbrook
Eumeralla
Laira .
Basement (undifferentiated meta sediments)

Mount Salt-1 Dilwyn

Timboon
Paaratte

F07495.RAF



GAMBIER LST

M 10-1!20-2! 56-5050-“70—1!!0-&90—&
Magnetsc Susc (St units*10-5)

Frequency

DILWYN FM

.....................

03 10197659 3038 1049 5058 €069 707 8097 oM
Magnetic Susc. (81 units*10-5)

PAARATTE FM

09 1019 2029 3039 4049 50-53 6069 10-19 8029 G-
Magnetic Susc. (S units*10-5)

Frequency

TIMBOON SST

09 10-19 2029 30-39 4043 50-53 6069 70-79 049 079
Magnetic Susc. (S! units*10-5)

EUMERALLA FM

Frequency
ororERERESBRBRINBHERE

Te 10-18'20-29 30-39 4049 5G40 8069 TO.T9 8083 9099
Magnetic Susc. (SI units*10-5)

LAIRA FM

09 1019 20-29 3038 404Y 0.5 606a 7019, 8009 09
Magnetic Susc. (SI units*10-5)

PRETTY HILL SST
w»
i - - - - - - - - - e - — - - -~ == - ]
AN DOSURE |
g‘al__ ..................... |
ol

20-29 3038 4049 50-53 6059 70-79 1089 90-98
Magnehc Suse. (St units*10-5)

o

BASEMENT

0-.10-\0&-830—33 19 019 9099

Magnetic Susc. (SI unds"lO—S)




APPENDIX 4

GROUND MAGNETIC SUSCEPTIBILITY DATA
(FROM CHATFIELD, 1992)
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MOUNT GAMBIER |(*10-5) MOUNT SHANK (*10-5)
ASH TEPHRA |BASALT |TUFF SCORIA | TEPHRA {SCORIA | TUFF
NO. OF SAMPLES 5 198 158 33 6 12 36 13
MEAN 2480 432 1125 4867 1333 1373 946 446
STANDARD DEVIATION 1605 514 758 2393 1319 617 826 286
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COMPUTER MODELLING OF MAGNETIC DATA

F07495 RAF
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P1SUMAXLS

POTENT v3.04 Model Summary Report created at 16:31 31/01/1895 for Preview Resources Pty. Limited
Inducing fitlntensity = 608%6
Azimuth = 10
Inclination -89 i
]
Body type abbreviations and the shape parameters have the following significance:
Cylndr - A, B are axes lengths; C=thickness; D =slope
Ellpsd - A, B, Care axes lengths !
Rect- A =width, B =length, C= height |
Poly3 - {A.C) pairs represent vertex coordinates relative to vertex #1, B = length
Model title: AREA P1 summary map of all bodies
No. Type X Y Depth Strike Dip Plunge |Susc. Bem f Remaz |Reminc |A B C iD jAnomaly
m m m deg deg deg Si Amp/m  |deg deg name
1|Poly3 485353| 5808394 5476 75 90 0 0.06 [} 0 0 0]15000f 0] |seismicb
2|Poly3 485111] 5874157 7 S0 90 0| 0.00006 0 0 [i] 0]32000] 0| |seismicb
3|Polyd 489111 5874046 115 90 80 8] 0.0005 0 0 Q 0[ 32000 0 seismicb
4{Pcly3 493111 5874083 662 S0 S0 0 0.0003 0 0 3] 0| 32000 9] seismicb
5{Poly3 493111] 5874013 1081 90 80 0 0.001 0 1} 0 0{32000] 0| |seismicb
6|Poly3 484312] 5805108 6321 -75 90 o] 0.08 o] ¢] ] 0} 15000 0 A
7|Poly3 478963| 5830856 3357 -54 S0 0 0.015 0 [4 o] 0{10000] 0| |G
8|Rect 476411] 5801121 35 0 80 0 0.03 0 0 0| 400 200] 500] |C
9|Rect 476782] 5800695 43 0 90 0 0.017 Q Q O] 300] 300; 500| |[C
10|Rect 475892| 5800647 36 0 S0 0 0.03 0 0 O] 200y 200{ 500 C
11{Rect 475972| 5800287 36 0 S0 0 0.015 0 0 0l 200] 200| 500 (9]
12|Rect 476411 5800153 36 0 g0 0 001 0 0 0] 200; 200| 500/ |C
13|Elipsd 465741 5855214 2486 30 S0 4] 0.0125 0 0 0] 5200{ 8600|3000 F
14{Rect 467928 5860400 2557 28 0 0 0.01 0 0 0 3000{ 2000{2000 |F
151Rect 466588| 5858200 2557 26 80 8] 0.01 Q [ 0] 3000| 1200| 500 F
16{Rect 467370| 5853726 267 -82 S0 0 Y] 0.35 0 -47| 532{ 1002] 418 E
17|Rect 467718| 5854584 257 -62 S0 Q [¢] -0.2 Q -47| §32] 1002] 418 E
18|Poly3 479964| 5830857 3357 -54 30 Q 0.015 0 Q 8] 0} 10000 0 G
18|Poly3 481400| 5793990 15749 95 80 0] 0057511 0 0 0 0] 45000 o} A
20{Cyindr 487057| 5812078 12714 10 0.05 g 0 0} 5000| 13000|7000| SOIA
21|Cylndr 487059] 5812000 9714 10 0.05 0 0 0} 13000} 33000| 3000/ 80JA
22{Cylndr 466471 5851824 8823 -80 0.05 0 0 0] 10000} 10000} 4000| SQ|F _
___23|Rect 491805| 5866318 2571 31 20 0 0 0,55 0 -75| 1600| 1400|/1000| |G .
_ 24|Rect 489532 5864341 2543 31 S0 Q Q 0.62 0 -80| 7100) 4083)1000 G
_25|Rect’ 490201| 5866977 2600 31 S0 0 0 05 0 75| 1400 1100[1000] |G
_2_6 fRect 492161| 5868908 2672 0 80 0 Q 1.32 0 -75{ 4000! 2400|1000 G
27 Rect 490898| 5865948 714 31 S0 §] 0 0.089 0 =75 1800) 1500{ 300 G
28{Rect 487258| 5861708 2457 31 90 o 0| 038273 0 -90| 2996| 1900[1000] |G
"29)Rect 474876| 5872325 446 103 %0 0| 0.00028 0 0 o 200] 1000 500 |si
30{Rect 489835 5844190 871 290 90 0 0 0.18 0 -120] 190] 2000| 500; |S2
31|Rect 476047| 5851635 11 120 80 0 Q 0.18 0 -127| 160| 4000} 200 |[S3
32|Rect 476018 5854745 1643 120 80 Q 9] 2.8 0 -120{ 100| 4000{ 200 S3
.. __B83|Rect 476018| 5854780 232 120 90 0 0 0015 0 -127| 100| 4000| 200| iS3
34|Rect 476018| 5851655 268 120 0 0 0 0.04 0 -127]  100] 4000{ 200 S8
35|Rect 495000| 5862258 207 33 90 451 -0.0001 0 0 0] 2000 50|1000| |s4
36|Rect 495000 5861687 214 33 90 42 0.0006 [¢] 0 0] 2000} 1100|1000 S4 B
37|Rect 495000| 5859496 285 33 90 45 0 0.105 10 -135] 2000] 5011000| iS4
38|Rect 495000 5858871 400 33 90 45 -0.002 Q 0 Q] 2000 50] 1000 54
39 Rect 495000] 5857554 197 33 20 45 -0.00035 0 Q 0] 2000 50] 200f |S4
40{Rect 495000] 5858108 400 33 S0 -45 [ 0.125 10 -98{ 2000 50| 500 S4
41|Rect 4895000 5856802 230 33 90 45 0 0.052 10 -30} 2000 50} 1000 54
 42Rect 495000| 5856188 300 33 80 45|  0.6001 0 0 0} 2000 501000 [S4
43|Rect 480708| 5810672 222 -40 100 0 0.022 8] [ 0} 300{ 300/1000 B -
44:Cyindr 478592| 5812324 120 110 003 0 0 0} 300f 800[1500/45/B
45\Poly3 478378| 5810828 62 113 90 0 0.01 0 0 0 0] 300 o] |B
461Poly3 479905] 5811542 215 -66 90 Q Q.02 0 0 9] | 600 4] B
47|Rect 478804 5813411 113 17 100 Q 0.005 0 Q 0| 300] 100{1000 B
48|Rect 480880; 5813016 288 17 100 0 0.005 8] 0 O} 1800 108/1000 B
49iRect 478804] 5810439 157 -68 85 0 0.011 0 0 0| 300] 300{1000f B
S0Rect 479581| 5812151 157 -68 95 Q 0.011 0 0 0| 300| 300{1000 B
51|Rect 485167| 5790857 33 S0 80 0 0.005 0 0 0} 50| 300] 200] |sS6
S2|Rect 484772} 5791226 12 S0 70 0 0.004 0 0 Q0 20| 300 S0 S6 _
53|Rect 484377| 5791545 23 S0 90 0 0.004 0 (Y 0 20[ 300| 50{ |s8
54iRect 485986 5790558 40! S0 80 0 0.008 0 0 8} 20| 300 10 S8
E5|Rect 4864411 5859053 577 19 80 0 4 0.34 0 -114| 400| 100| 300 S10
56|Rect 487394| 5858670 986 19 20 0 0 0.37 0 -114] 700 250 300! {&10
57|Rect 487686] 5793186 21 -60 80 o o] 0015 0 82| 50| 1000 500 |s12
58|Rect 491088| 5792546 36 113 80 0 0 0.02 0 -132| 60j 1250{ 100| {S12
£G{Rect 484614| 5823248 21 88 30 0 0 0.025 4] -149 80! 1000] 200 S14




APPENDIX 5 MODELS FOR SELECTED MAGNETIC ANOMALIES

Model index map

Model title and description Quality of correlation of
prognosed model to survey
data

Seismic beds 1 3-D polygons, with susceptibility applied to sediments where Nil fit
mapped, basement susceptibility zero

Seismic beds 2 3-D polygons with susceptibility applied to basement only Nil fit
0.001 SI. Sediments assumed to have nil susceptibility

Seismic beds 3 3-D polygons with susceptibility applied to sediments and to Poor fit
basement and including 3-D polygons for Anomalies A and G

Anomaly A 3-D polygon at 5475 metres depth OK fit
Anomaly B 3-D polygons, prisms and cylinder 113 to 288 metres depth Poor fit
Anomaly C prisms 35 metres to 43 metres depth Poor fit
Anomaly E 418 metre thick prisms 257 to 266 metres depth OK fit
Anomaly F ellipsoid and prisms 2485 to 2556 metres depth OK fit
Anomaly G 3-D polygon 3357 metres depth Poor fit
Anomaly H prisms 300 to 1000 metres depth OK fit
Anomaly S1 500 metre thick prism 446 metres depth Poor fit
Anomaly S2 500 metre thick prism 871 metres depth Poor fit
Anomaly S3N 200 metre thick stacked prisms 232 to 1642 metres depth OK fit
possible culture
Anomaly S35 200 metre thick stacked prisms 267 to 910 metres depth OK fit

Anomaly S4  seismic line 90-414 fault plane prisms 207 to 214 metres depth  OK fit
Anomaly S4  seismic line 90-414 fault plane prisms 197 to 400 metres depth  OK fit
Anomaly S4  seismic line 90-414 fault plane prisms 230 to 300 metres depth OK fit

Anomaly S5 500 metre thick prism 757 metres depth Poor fit
Anomaly S6  prisms 11 to 40 metres depth culture Poor fit
Anomaly S10  prisms 579 to 986 metres depth OK fit
Anomaly S12 500 metre thick prism 21 metres depth OK fit
Anomaly S13 100 metre thick prism 36 nietres depth Poor fit

Anomaly S14 200 metre thick prism 22 metres depth Poor fit



Four classifications were used to grade the quality of the model response to the observed
anomaly data. Note that this is a judgement of the mathematical qualities of the model. It is not
a judgment of the geological qualities of the model.

GRADING PROFILES ESTIMATED ERROR COMMENTS

TO FIT RANGE FOR MODEL

Excellent +/- 10% Exact at all critical points

OK +/-20% Exact at 2/3 of critical points

Poor +/- 40% Inexact fit at all critical points,
but general forms of profiles are
similar

Nil not relevant No similarity at all
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Seismic beds 1 3-D polygons, with susceptibility applied to sediments where

mapped, basement susceptibility zero
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basement and including 3-D polygons for anomalies A and G
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418 metre thick prisms 257 to 266 metres depth

Anomaly E

OK fit

ellipsoid and prisms 2485 to 2556 metres depth

Anomaly F



6263BF

Odeg 1
180.00 E N |
{T(nT)
140.00 A a
;
i
10.00 er— —— .
0 5000 10000 P(m | 15000
0 Y(m _t ‘ ‘ ‘ ‘ ‘ ‘ \ ' ‘ ‘ ‘
() BICIWE
E
2000 B Y ) -
e & {
/ ,/7
[
4000 \.\ |
Depth (m) \
Qbservations:
Profile #2; 467200
Model: ANOMALIES F&E ABVP1F.MQOD
Calcutation mode: Total Magnetic Infensity
Observed: Calculated:
Residual: Individual body:
POTENT v3.04  Profile drawn at 21:24 07/12/1994 for Preview Resources Pty. Limited
Anomaly E 418 metre thick prisms 257 to 266 metres depth OK fit
Anomaly F ellipsoid and prisms 2485 to 2556 metres depth OK fit
Appendix 5

95-096G MESA

FLo



6263BF

0 deg
80.00
= E N -
| T(nT)
140.00 |
10.00 |
0 5000 10000 P (m) 115000
0 Y(m ‘ ' ‘ ' ‘ ‘ ‘ ' ‘ ' ' ‘
™ mONE
2000
4000
'Depth (m) )
Observations:
Profile #1; 466000
Model: ANOMALIES F&E ABVP1F.MOD
| Calculation mode: Total Magnetic Intensity
Qbserved: Calculated:
Residual: Individual body:
POTENT v3.04  Profile drawn at 21:28 07/12/1994 for Preview Resources Pty. Limited
" Anomaly E 418 metre thick prisms 257 to 266 metres depth OK fit
Anomaly F~ ellipsoid and prisms 2485 to 2556 metres depth OK fit
Appendix5 |

95-996G MESA |



8]

0o

SN ]

|
-

@3]

/

f

i
!
!
i
i
W
»
L S I
& ‘s 4
R ., g
%, A {
o, , i
k8 kY PN {
% N,
N, > :
) o, ~1
k LY 7’ N
- 3 A N
3 A
o, 7,
%, " c
S . 5
) N % ) e
. : x " s
R i M
\ TN
N - P
\ L \.

7

5890000 470000 ~
Observations:
Model: a,g,e: pladb.mod composite (data p1a.obs)
N Contours of: Observed field; Contour intervals: 5.0000, 50.0000 nT

§ POTENT v3.04  Plan drawn at 20:43 29/01/1980 for Preview Resources Pty. Limited

Anomaly G 3D polygon 3357 metres depth Poor fit

pp
95-996H MESA



006 0°000F
006 0000V
006  0000¢
006  0°000L
0°00L9

0'v658

0'eeod

ol1ee

00

P1LOL

£PI79

0°00s¢

00

a 2

0'00001
0°00051
0'000£€
0'000¢1T

0°0005¥

0700001

[IBu0] = ¢ ‘| ## XOHAA 0) OATIRJOX 50)BUIPI00D XoIoA Juasaxdar sned (DY)

000001
00000€
0000¢ 1
0°000€
0v89€T~
0°Tr80¥-
0°6EL8L-
0 1¥0TT-
00
172691
£81261
L9110t
0'8TEE
00

v

panwr] “A)J saomosay] meiaald 10§ O861/10/6T 1607 18 poyeals poday Arswumg [po 40" £A LNHILOd

0000500
000520°0
000050°0
0000500

LISLSO0

000$10°0
IS

‘osng

06

08~

0t

0l

0 06 <6

0 06 6~

Bop Fop Bop
oBunjq dig  oyug

€798 CETBICES
6°09TY 6'8685$8S
O'¥1L6 0°000T18S
£YILTT 0°BLOTIBS

0'6VLST 0°066£6LS

1'LS€E 8'9580€8S
w w

ydaq X

adops = ([ ‘sseuyoly) =) ‘SyYBuol soxe o8 f ‘V
:ooueoyIudis Jummorjoy o sawy sxejouresed adeys ot pue sSuUOHBIAGIQQR 5dA) Apog]

i9

9°0LY9SY
V11T69¥
0°6S0L8Y
1°LS0L8Y

000visP

9E966LY
oI

X

IpulAD
IpuphD
Ipuh)d
IpughD

chjod

£810d
ad4],

“ WSRId "TVNODATOd d-€

= YHANITAD

= uonBuLpouf

§ = ynunzy

00019 = Ansuajuf

oo O

“oN
(sqo 81 d visp) ansodwoo powryged :o3v opn PO

- gAlog
- Ipulh)

- P2y Buwonpuy

-68€929

|

Appendix 5
95-996H MESA

O S T

Poor fit

3-D polygon 3357 metres depth

Anomaly G
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8000.00 =
P a ™ - |
o S{ /;% I i
ZD{p;W P \‘\
16000.00 = <
% ' \\\
Observations: -
" | Profile #3; pta.obs across g:
Model: a,g,e: pta3b.mod composite {(data p1a.obs)
Calculation mode: Total Magnetic Intensity
Qbserved: Calculated:
Residuat: Individual body:
POTENT v3.04  Profile drawn at 20:48 29/01/1980 for Preview Resources Ply. Limited
Anomaly G 3-D polygon 3357 metres depth Poor fit
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492000

488000

484000

QObservations:

Model:

ANOMALY H REM ACFP1H.MOD

Observed field;

Contour intervals: 2.0000, 10.0000 nT

Plan drawn at 15:09 09/12/1994 for Preview Resources Pty. Limited

Contours of:
POTENT v3.04

u.
0
[
w0
[\
w

OK fit

prisms 300 to 1000 metres depth

Anomaly H
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OK fit

-N®OITWO
prisms 300 to 1000 metres depth

Anomaly H
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. 0 deg
40 m |
S N

Ie)

e e e, B e . -

B 5000 10000 P(m) 15000
Osg56000 ' 5860000 ‘ 5864000 ’ 5868000 Y 5872000

2000 T . —

4000

'Depth (m)

P-YaYaYa) -

Observations:
Profile #2; 491600

Model: ANOMALY H REM ACFP1H.MOD
Calculation mode: Total Magnetic Intensity

Observed: S — Calculated:
Residual: —_— Individual body:

POTENT v3.04  Profile drawn at 15:06 09/12/1994 for Preview Resources Ply. Limited

Anomaly H prisms 300 to 1000 metres depth OK fit
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0 5000 10000

»
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S— p o T
O e p—, o e S,
L\ SO S R — ~ |
— ..
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P (m) "~ 15000

Os856000 ' 5860000 5864000 ‘ 5868000

Y (m) 5872000

2000

4000

[Depth (m)

000

Observations:

Profile #1; 488800

Model: ANOMALY H REM ACFP1H.MOD
Calculation mode: Total Magnetic Intensity

Observed: N Calculated:
Residual: —_— Individual body:

POTENT v3.04  Profile drawn at 15:02 09/12/1994 for Preview Resources Pty. Limited

Anomaly H prisms 300 to 1000 metres depth

OK fit
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HR VULV

5868000

2000

f3r1 £

4000

'Depth (m)

I~datalal

Observations:
Profile #4;

Model: ANOMALY H REM ACFP1iH.MOD
Calculation mode; Total Magnetic Intensity

Observed: — Calculated:

Residual: _— Individual body:

POTENT v3.04  Profile drawn at 15:07 09/12/1994 for Preview Resources Pty. Limited

Anomaly H prisms 300 to 1000 metres depth

OK fit
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5876000 -

sa74086340
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y
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Observations:
Model:

Contours of: Observed field; Contour intervals; 1.0000, 5.0000 nT
POTENT v3.04  Plandrawn at 17:41 26/11/1994 for Preview Resources Pty. Lim

Anomaly S1

500 metre thick prism 446 metres depth

Poor fit
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Poor fit

500 metre thick prism 446 metres depth

Anomaly S1
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0 deg

0. 5000 P(m) 6250

0 ——5g70000 " - 5872000 ' ‘ 5874000 ' ‘ 587

1500
‘Depth (m)

2000

Profile #1
Model:

Residual:

POTENT

Observations:

Calculation mode: Total Magnetic Intensity

QObserved: S — Calcuiated:

; 474800
S1 Rect Prism body S1=0.00028 induction aalpis1.mod

Individual body: @————uo

v3.04  Profile drawn at 19:03 26/11/1994 for Preview Resources Pty. Limited

Anomaly S1 500 metre thick prism 446 metres depth Poor fit
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li T T
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15848000 i
Y iy
(m) " ,/’i ~ ‘ i
7 /r‘ : : ;K g }
v AN
7 T i
15844000 /% / \;“-%Qf\\ i
i / \_'i"\g <5—://
§ sl
sa\rrs
&= / g%
D s AL AR
i >4 : ; %‘ i
i e :
/f (R s
840000 i e RN 2t ]
484000 ‘ ' 488000 A(m) 492000
Observations:
Model: ANOMALY 82 AAIP182.MOD
Contours of: Observed field; Contour intervals: 1.0000, 5.0000 nT

POTENT v3.04  Plandrawn at 15:15 26/11/1994 for Preview Resources Pty. Lim

Anomaly S2 500 metre thick prism 871 metres depth

Poor fit
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Poor fit

500 metre thick prism 871 metres depth

Anomaly S2
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F Odeg -
T(nT)

o

2 0 / ,5000\‘*-._

, 10000 P@m) 15000
0.00 ©  'sg4g000 | = 5844000 \]M 5848000  Y(m) 5852000
-V

| SN

2000.00 e — . -

4000.00 ,:

Depth (m)

2000 N0 I

Observations:
Profile #3; 490000

Model: ANOMALY S2 AAIP1S2.MOD
Calculation mode: Total Magnetic Intensity

Observed: N Calculated;
Residual: _— Individual body:

POTENTv3.04  Profile drawn at 15:11 26/11/1994 for Preview Resources Pty. Limited

Anomaly S2 500 metre thick prism 871 metres depth Poor fit
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5A55000"

5850000

5845000, )

Observations: P1 0.5 second located data

Model: ANOMALY S3 AAHP1S3.MOD 100m thick multileve! ribbons. Fault fill Rem. 0.03 to 3.0A/m -127 deg 476
Contours of: Observed field; Contour intervals: 5.0000, 50.0000 nT

POTENTv3.04  Plan drawn at 22:39 25/11/1994 for Preview Resources Pty. Limited

Anomaly S3N 200 metre thick stacked prisms 232 to 1642 metres depth

possible culture

Anomaly S3S 200 metre thick stacked prisms 267 to 910 metres depth

OK fit

OK fit
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OK fit

Anomaly S3N 200 metre thick stacked prisms 232 to 1642 metfes depth

possible culture

200 metre thick stacked prisms 267 to 910 metres depth OK fit

Anomaly S35
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4000,
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0909 .,

T RS

A R

0 '5848000.00

5852000.00

1 U 1B

' Y (m)

1000

2000

[Depth (m)

2000

Observations:
Profile #4;
Model:

476000

Observed:
Residual:

POTENT v3.04

Calculated:
Individual body:

Profile drawn at 22:19 25/11/1994 for Preview Resources Pty. Limited

ANOMALY 83 AAHP1S3.MOD 100m thick multilevel ribbons. Fault fill Rem. 0.03 to 3.0A/m -127 deg 476
Calculation mode: Total Magnetic Intensity

Anomaly S3N

Anomaly S3S

200 metre thick stacked prisms 232 to 1642 metres depth

possible culture

200 metre thick stacked prisms 267 to 910 metres depth

OK fit

OK fit
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490000 . X(m) ' 500000
Observations:
Model: p1deaan.mod Remanent & induced faults between 5857500 & 585 ,
Contours of: Observed field; Contour intervals: 2.0000, 10.0000 nT
POTENTv3.04  Plan drawn at 11:37 29/01/1995 for Preview Resources Pty. Lin

Anomaly S4 seismic line 90-414 fault plane prisms 197 to 400 metres depth  OK fit
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seismic line 90-414 fault plane prisms 197 to 400 metres depth OK fit

Anomaly S4



6263BF

0 deg
2 N ]
T(nT)
1 i
\
\\
0 ) ;
;3000 , )
G
} 3 = Vi |
. e ) . // o «;f.-"“‘——
400 // : y o /
// | .
800 ( y
'Depth (m)
4900
Observations:
Profile #2; 495000 subset faults at 5861600 & 5862250
Model: pldeaag.med faults 5861600 & 5862250
Calculation mode: Total Magnetic Intensity
Observed: _— Calculated:
Residual: ———————— - Individual body: -
POTENT v3.04  Profile drawn at 22:41 28/01/1895 for Preview Resources Pty. Limited

Anomaly S4 seismic line 90-414 fault plane prisms 197 to 400 metres depth  OK fit
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=100 ' ) ‘ lSOGO.QC} ) ) I4GD&QG ' x'l(iln) 75000.@30 )
000 ‘5857000 '5858000 '5859000 '5860000
# o ° / ) S —
,-’/ you / 4 s
000~ 117 >v 75 IV
s // /7\ 7
.'/-lt -
800.00 / 7y /
] / & /
Depth (m) ¢ j
Observations:
Profile #3; 495000 subset faults between 5857500 & 5859500
Model: pideaan.mod Remanent & induced faults between 5857500 & 5858500
Calculation mode: Total Magnetic Intensity
Observed: - Calculated:
[ Residual: Individual bady:
: POTENT v3.04  Profile drawn at 11:35 29/01/1995 for Preview Resources Ply. Limited
Anomaly S4 seismic line 90-414 fault plane prisms 197 to 400 metres depth OK fit
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1 T ‘Annh.f:u’/ L 13 1 _ 2000 GO
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,/. / 7 <] \/ 4
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\\ ;

800.00 7
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VY 7/
J J /
v

L ¢
Depth (m) °

490N NN
Observations:
Profile #4; 495000 subset fault between 5856500 & 5858000
Model: pldeaao.mod Remanent & induced faults between 5856500 & 5856000
Calculation mede: Total Magnetic Intensity
Observed: Calculated:
” Residual: Individual body:
.% POTENT v3.04  Profile drawn at 13:36 29/01/1995 for Preview Resources Pty. Limited
Anomaly S4 seismic line 90-414 fault plane prisms 197 to 400 metres depth OK fit
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5844000 488000

Observations:
Model:

Contours of: Observed field; Contour intervals: 1.0000, 5.0000 nT

POTENT v3.04  Plan drawn at 15:43 27/11/1994 for Preview Resources Pty. Lim

Anomaly S5 500 metre thick prism 757 metres depth Poor fit
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500 metre thick prism 757 metres depth

Anomaly S5
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e

2000

*.

Model:

Observations:
Profile #2; 492400

QObserved:
Residual:

POTENT v3.04

Calculation mode: Total Magnetic Intensity

Calculated:
Individual body:

Profile drawn at 15:41 27/11/1994 for Preview Resources Pty. Limited

Anomaly S5

500 metre thick prism 757 metres depth

Poor fit
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POTENT v3.04

X (m) | 486000
Observations: ”7 —
Model: ANOMALY 36 AABP1S8.MOD
Contours of: Observed field; Contour intervals: 1.0000, 5.0000 nT

Plan drawn at 10:13 25/11/1994 for Pravisw Resources Pty. Limited

Anomaly S6

prisms 11 to 40 metres depth culture

Poor fit
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Poor fit

11 to 40 metres depth culture

prisms

Anomaly S6
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500
1000
Depth (m)
1500 - o —
Observations:
Profile #1; 486000
Model: ANOMALY S6 AABP1S6.MCD
Caleculation mode: Total Magnetic Intensity
Observed: _— Calculated:
Residual: - —Individual body:
POTENT v3.04  Profile drawn at 10:01 25/11/1894 for Preview Resources Pty. Limited
Anomaly S6 prisms 11 to 40 metres depth culture Poor fit
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20 0 deg

Te— T

P (m) 3750

500

1000

Depth (m)

Eidalal

Observations: - S S -
Profile #2; 484400

Model: ANOMALY S8 AABP186.MOD

Calcuiation mode: Total Magnetic intensity

Cbserved: _ Calculated:
Residual: — - Individual body:

POTENT v3.04  Profile drawn at 09:55 25/11/1994 for Preview Resources Pty. Limited

Anomaly S6 prisms 11 to 40 metres depth culture Poor fit
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Observations:
Profile #3; 484800

Model: ANOMALY S6 AABP1S6.MOD
Calculation mode: Total Magnetic Intensity

Observed; _— Calculated:
Residual: _ Individual body:

6263BF"
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APPENDIX 6

SIDESCAN RADAR DATA

ERS-1 is asatellite launched by the European Space Agency (ESA) on 17 July 1991. Among its instrument
suite this satellite carries a synthetic aperture radar which is an active sensor using the 5.3 Ghz (C-band)
frequency. "In image mode the on-board SAR instrument obtains strips of high resolution imagery 100 km
wide, with a spatial resolution of 26 m in range (across track) and between 6 m and 30 m in azimuth (along
track)". "A narrow beam is directed sideways and downwards onto the Earth's surface with an incident
angle of 23 degrees (mid swath). The radar beam illuminates the ground and an image is built up from the
return signals of individual targets’. (ACRES user Manual, 1991, p80).

An ERS-1 SAR image over south-eastern SA extending from Mount Gambier in the south to Penolain the
north was purchased from ACRES in conjunction with an aeromagnetic survey of the region conducted by
World Geoscience (seefigure 19). Thejustification for the purchase was twaofold:

1. C-Band radar imagery penetrates cloud hence the imagery have a greater chance of having been
acquired close to the time of the aeromagnetic survey. The south-east is notorious for its cloud cover,
making timely acquisition of Landsat imagery highly unlikely.

2. The active radar signal responds to the electrical properties of the materials with which it interacts.
For example radar imagery highlights railways and power lines compared to Landsat imagery which
highlights roads. It was felt that radar might assist in the identification of those surface features
causing spurious high frequency responses in the aeromagnetics.

The results were not as encouraging as anticipated. The imagery did highlight linear metallic features such
asthe railway and the power lines. However the orientation of the object relative to the orbit of the satdllite
determined the strength of the return signal and certain objects that should have responded to the radar
signal were not detected. The resolution of the imagery was disappointing at 30 m x 30 m ground pixel size.
There did not appear to be any features visible in the ERS-1 image that could not have been found on the
relevant topographic map and there were features of interest on the map which were not present in the
imagery at all.
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- FAX Transmission

"[ :
| Y
LR &

From: Duncan R. Cowan Cowan Geodata Services
Questions? Call 386-1603 12 Edna Road

To: Paul Cartwright Dalkeith, W.A 6008 Australia
Company:  Aerodate/WGC Tel/Fax (09) 386-1603
Address: Floreat international +618-386-1603
Date: February 6, 1985

Time: 8:11 AM ’

Message: PENOLA, OTTWAY BASIN

Dear Paul,
| have checked out the 3D Euler results for Penola.:

| ran the Euler with a 16 point window for structural index 0.5 and have zlpped the
X,Y .Z data to floppy disk for you. Please let me know if you want to ssnd a courler or
just want us to mail it.

{ can't see any evidence for very deep basement. Around anomalies AB,.C,Don the
enclosed A4 plot, we see maximum depths In the 3-4 km range. The absoluts
maximum for the Euler run was 5 kms. We are gefting good clusters of Euler
solutions over these anomalies so the indicated depth range looks good.

I can't really justify re-sampling to say 500m as the grid Is only 32 kms wide. It Is too
narrow & window for this type of exsrcise.

There are magnetic sources &t a least 3 different levels. The shallow, presumebly
intra-sedimentary anomalles ocour right along the strip of data. The intermediate
depths occur malnly in the north but Isolated anomalles oceur slsewhers.
Presumably all this came out of the depth slicing and qualitative Interpretation ?

Best regards,
Ve
NOTE: Anomaly letters A,B,C & D
e referenced in this Appendix

correspond with Figure 10
letters as follows:

Appendix §- Figure 10
A A
B ) G
C &D B

Non-Linsar Geophysics Pty. Ltd.
A.C.N. 058 106 540
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IMAGE PROCESSED AEROMAGNETIC

AND RADIOMETRIC DATA
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EXPLORATION INITIATIVE

1992-1993 AIRBORNE
GEOPHYSICAL SURVEYS

IMAGE PROCESSED AEROMAGNETICS

AREA P1
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AREA - P1 - South Australia

(Part Penola and SJ54-10 1:250,000)

SURVEY DETAILS
TRAVERSE SPACING - 400m
TIE LINE SPACING - 4000m
TRAVERSE DIRECTION - 180 - 380 deg
TIE LINE DIRECTION - 090 - 270 deg
SENSORHEIGHT - 80m mic

PROCESSING DETAILS

GRID CELL SIZE - 135m
CULTURE SUPPRESSED
MICROLEVELLED

IMAGING DETAILS

PIXEL SIZE - 70m
IMAGE PROCESSED DATE - June, 1984



PR

IMAGE NO.

DME93 1496

DMEQ3 1497

DMES3 1498

DMES3 1489

DME93 1500

MAGE PROCESSED AEROMAGNETIC

IMAGE PROCESSED AEROMAGNELIL

and RADIOMETRIC

FILTER_TYPE

TMI Colour + NE lllumination of Magnetics
TMI Colour + SE lllumination of Magnstics

Greyscale First Vertical Derivative of Magnetics

Radiometric Total Count (cps)

Radiometric Ternary - Red: Potassium, Green: Thorium, Blue: Uranium

Equivalent Potassium Concentration (percent)
Equivalent Thorium Concentration (ppm)

Equivalent Uranium Concentration (ppm)

Pseudo Depth Stice 1 - RTP

TMI Colour + NE lllumination of Magnetics
Greyscale NE umination of Magnetics

TMI Colour + SE Illumination of Magnetics
Greyscale SE lliumination of Magnetics

TMi Colour + First Vertical Derivative of Magnetics

Greyscale First Vertical Derivative of Magnetics

Pseudo Depth Slice 2 - RTP

TMI Colour + NE lilumination of Magnetics
Greyscale NE [llumination of Magnetics

TMI Colour + SE lilumination of Magnetics
Greyscale SE lflumination of Magnetics

T™I Colour + First Vertical Derivative of Magnetics

Greyscale First Vertical Derivative of Magnetics



IMAGE NO.

DMES3 1501

DMES3 1502

DMESS3 1503

DMESS 1504

AGE PROCESSED AEROMAGNETIC

M

and RADIOMETRIC

FILT TYP

Pseudo Depth Slice 3 - RTP

TMI Colour + NE lllumination of Magnetics
Greyscale NE lllumination of Magnetics

TMI Colour + SE lllumination of Magnetics
Greyscale SE lllumination of Magnetics

TM! Colour + First Vertical Derivative of Magnetics

Greyscale First Vertical Derivative of Magnetics

Pseudo Depth Slice 4 - RTP

TMI Colour + NE Hiumination of Magnetics
Greyscale NE lllumination of Magnetics
TMI Colour + SE lllumination of Magnetics
Greyscale SE lilumination of Magnetics

TMI Colour + First Vertical Derivative of Magnetics

‘Greyscale First Vertical Derivative of Magnetics

Pseudo Basement Slice - RTP

TMI Colour + NE lllumination of Magnetics
Greyscale NE lllumination of Magnetics

TM! Colour + SE Hllumination of Magnetics
Greyscale SE lllumination of Magnetics

TMI Colour + First Vertical Derivative of Magnetics

Greyscale First Vertical Derivative of Magnetics

Radiometric Ratio Uranium:Potassium

Radiometric Ratio Thorium:Potassium

-

Radiometric Ratio Uranium:Thorium



IMAGE FILTER DESCRIPTION

)

vk

f ;RAW DATA IMAGES
Raw data images are produced by grey scaling or colouring the gridded data set according to the relative daia

~ values of each grid point. In the greyscale case there are 255 shaces of grey used, ranging from black (low data
values) through to white (high data values). Coloured images are produced by assigning a “look up table”
" consisting of a maximum of 500 colours to the data values. The colour scheme can be designed to suit individual

preferences, but in general a rainbow colour spectrum is used with purple depicting low data values through o

. red/white representing high data values.

- SUN ANGLE OR ILLUMINATION IMAGES
A simulated light source is used to llluminate the data set from a selected elevation and azimuth. The data set

onto which the "sun* is illuminating will give maximum reflectance when the normal vector ™ of the surface (data) is
parrallel to the direction of the illumination. Ina greyscale these areas are shaded white. When the normal vector
of the surface is perpendicular to the direction of illumination the reflectance is at a minimum and these areas are
assigned dark shades. The effect of this type of process is analogous to shading topographic relief maps. The
sunangle image will highlight subtle features striking perpendicular to the direction of application. A colour sun
angle image can be formed by merging the colour raw data image with the greyscale sun angle image. In this tyce

of display the colour represents the relative intensities of the data and the shading or relief is the sunangle image

of the data set.

AGC ENHANCEMENT
The AGC Enhancement is essentially an Automatic Gain Control (AGC) filter in that it amplifies low amplitudes

and supresses high amplitudes. The scale factor indicates the sensitivity of the AGC filter applied. A scale facter
of one is maximum sensitivity, whereas a Scale Factor of 0.5 retains some amplitude information at the expenss
of very subtle texture. The AGC Enhancement enables the detection of extremely subtle features in the data
set. Unlike sunangle operators the AGC Enhancement has no directional bias (ie highlights all diractions
equally). It does, however perform poorly in steep gradients where it has poor resolving power of subtle
anomalies. In these areas the filter may.also introduce “ringing” #.

# Ringing - Noise introduced by the filtering operation.

VERTICAL DERIVATIVES
The vertical derivative of the magnetic field provides higher resoloution of the edges of magnetic bodies. Vertical

derivatives enhance subtle features, are non directional and are more indicative of the location of the source.
These enhancements are generated in the space domain (vs. Frequency Domain) using a kernel. Since it acts

over a local area, the overall sense of magnitude is suppressed within the image.
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Inducing flald - Inlermity = 80100

Admih =8
incinalien = L -]

Bedy type sbbrevistiens end he shupe peramaeters heve The ollowing significance:

Cytndr - CYLINDER - A, B are woes lengths; C = thickwas; D = siope

Rect. RECTANGULARPRISM - A= widh, B = langh, C = height

Polyd -  3-D POLYGONAL PRISM -  (AC) peirs represent vertax coardineies relstive 1o vertex #1, B = langth

Modal file: Anoem '8’ PHBIBAMOD WMt Gembler compasiie of near verical plugs. Meg susc only 0.008-0.220 81

Ne. Twe X Y Depth  Seda Dp Punge Sweo. A 8 c ]

) [} ) deg deg deg st

Rect  480700.7 54108729 227 40 100 [} 0022000 300.0 300  1000.0

2Cyindr 4703824 38123244 12208 110 0030000 300.0 9000 15000 450

oyl 4TEITE.T 3910829.0 (-3 ] 13 0 Q 0.010000 0.0 w00 00
1740 =73
182.7 2847
3330 4

4Poly}  4TI008.3 8811542.7 2154 4 20 0 0.620000 0.0 8000 00
nie 124.1
938.1 514
307 S8
-t11e 3111
1519 043

SRect 4788042 30134109 "2 100 [] 0.003000 300.0 100.0 1000.0

SRect 4800802 50130189 m8.4 114 100 [] 0.005000 1600.0 100.0 1000.0

TRect  478790.7 53104094 157.0 &8 L -] [} 0.011000 300.0 300.0 1000.0

BReci 4795812 38121508 157.0 48 95 a *0.011000 300.0 200.0 1000.0

SRect  479587.1 58112812 1570 68 ] [ 0011000 300.0 3000 1000.0

OTWAY BASIN - AEROMAGNETIC AND RADIOMETRIC TEST SURVEY
MODELLING OF MT GAMBIER MAGNETIC ANOMALIES
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POTENT vA.04 Model Summary Report orested ot 09:34 281171694 for Preview Resourcas Pty. Limited

Inducing fleld - intenslty = 50098

Azsrhs 10
ncinaion= 80 -

Budy typs sbbrevistions and e have the following significance:

Ract- RECTANGULARPRISM+ A =widih, B = lengih, C = height

Model @le: P1 C AATP1C.MOD §10.03.0.01

Mo Type X Y Depth Swks Dip  Punge Suse A B c +]

L] m m deg deg SI

1 Rect 476410 5801120 38.71 0 0 ¢ 0.0300 400.00 200.00 500.00

2 Rect 476781 5800805 42.86 0 0 o 0.0170 300.00 300.00 500.00

3 Rect  ATS01 5800647 35.71 O 0 o© 0.0300 200,00 200.00 500.00

4 Rect 475072 5800297 35.71 0 0 0 0.0150 200,00 200.00 500.00

H Rect 476410 5800152 3571 O 0 o 0.0100 200,00 200.00 500.00

OTWAY BASIN - AEROMAGNETIC AND RADIOMETRIC TEST SURVEY Figure 17
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Observations:
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Residual: —_— Individual body:
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POTENT v3.04 Model Summary Report crested at 21:30 07/12/1994 for Preview Resources Pty. Limited

Inducing fieid - Intensity = 60898
Azmuth= 10
inclination = 69

Body type abbrevistions and the shape parameters have the following significance:
ENped -ELLIPSOID - A, B, C are axss lengths
Recl- RECTANGULAR PRISM - A = width, B = length, C = height

, Modei title: ANOMALIES F&E ABVP1F.MOD .
No. Type X Y Depth Stike Dip  Plunge Susc. Remf Rem axReminc A B Cc D
m m m St Ampim deg  deg

0.0425 0.000 O 0 5200.0 8600.0 3000.0
0.0100 0.000 O 0 3000.0 2000.0 2000.0
0.0400 0.000 -0 0 3000.0 12000 500.0
0.0000 0350 0 47 531.8 1001.5 4180
0.0000 -0.200 0 47 531.8 1001.5 418.0

deg
Elipsd 485741 58552142485 30 90
Rect 487920 58604002556 26 90
Rect 466588 58502002556 26 90
Rect 4673705853720266 62 90
Rect 4677175854583257 62 90
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OTWAY BASIN - AEROMAGNETIC AND RADIOMETRIC TEST SURVEY
MODELLING OF HUNGERFORD MAGNETIC ANOMALIES 116 1
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